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READ IT HERE!'!

SCOPE. This manual contains the information necessary
for safe and efficient operation of the C-121A. These
instructions provide you with a general knowledge of
the airplane, its characteristics, and specific normal and
emergency operating procedures. Your flying experi-
ence is recognized, and therefore basic flight principles
are avoided.

SOUND JUDGMENT., Instructions in this manual are
for a crew inexperienced in the operation of this air-
plane. This manual provides the best possible operating
instructions under most circumstances, but it is a poor
substitute for sound judgment. Multiple emergencies,
adverse weather, terrain, etc., may require modification
of the procedures.

PERMISSIBLE OPERATIONS. The Flight Manual
takes a “positive approach™ and normally states only
what you can do. Unusual operations or configurations
{such as asymmetrical loading) are prohibited unless
specifically covered herein, Clearance must be obtained
from the C-121 Flight Manual Manager before any ques-
tionable operation is attempted which is not specifically
permitted in this manual,

HOW TO BE ASSURED OF HAVING LATEST
DATA. Refer to T. O. 0-1-1A which is issued weekly
and provides current information regarding availability
and status of Safety Supplements, recently issued Flight
Manuals.

STANDARDIZATION AND ARRANGEMENT.
Standardization assures that the scope and arrangement
of all Flight Manuals are identical. The manual is
divided into ten fairly independent sections to simplify
reading it straight chrough or using it as a reference
manual. The first three sections must be read thor-
oughly and fully understood before attempting to fly
the airplane. The remaining sections provide important
information for safe and efficient mission accomplish-
ment.

SAFETY OF FLIGHT SUPPLEMENTS. Information
"involving safety will be promptly forwarded to you by
Safety of Flight Supplements. Supplements covering
loss of life will get to you in 48 hours by TWX, and
those concerning serious damage to equipment within

il

THEN REMEMBER!

10 days by mail. The title page of the Flight Manual and
the ttle block of each Safery Supplement should be
checked to determine che effect they may have on exist-
ing supplements. You must remain constantly aware of
the status of all supplements—current supplements must
be complied with, but there is no point in restricting
your operation by complying with a replaced or re-
scinded supplement.

CHECKLISTS. The Flight Manual contains oaly ampli-
fied checklists. Condensed (abbreviated) checklists have
been issued as separate technical orders — see the back
of the title page for T. O. number and date of your
latest checklist. Line items in the Flight Manual and
checklists are identical with respect to arrangement and
item number. Whenever a safety supplement affects the
abbreviated checklist, write-in the applicable change on
the affected checklist page. As soon as possible, a new
checklist page, incorporating the supplement will be
issued. This will keep hand-written entries of safety
supplement information in your checklist to a minimum.

HOW TO GET PERSONAL COPIES, Each flight crew
member is entitled to personal copies of the Flight
Manual, safety supplements, and checklists, The required
quantities should be ordered before you need them to
assure their prompt receipt. Check with your supply
personnel—it is theic job to fulfill your Technical Order
requests. Basically, you must order the required quan-
tities on the Publication Requirement Table (T.O.
0-3-1). Technical Orders 00-3-1 and 00-5-2 give detailed
information for properly ordering these publications.
Make sure a systern is established at your base to deliver
these publications to the flight crews immediately upon
receipt.

FLIGHT MANUAL AND CHECKLIST BINDERS.
Louse leaf binders and sectionalized tabs are available
for use with your manual.* These are obtained through
local puechase procedures and are listed in the Federal
Supply Schedule (FSC Group 75, Office Supplies,
Parc 1). Binders are also available for carrying your
abbreviated checklise. These binders contain plascic
envelopes into which individual checklisc pages atre
inserted. They are available in chree capacities 2nd are
obrained through normal Air Force supply under the
following stock list numbers: 7510.766-42G8, -4269,
and -4270 for 15, 25, and 40 envelope binders respec-
tively. Check with your supply personnel for assistance
in securing these items.
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WARNINGS, CAUTIONS, AND NOTES. The fol-
lowing definitions apply to “Warnings,” “Cautions,”
and “Notes” found throughout the manual.

Operating procedures, tech-
niques, etc., which will re-
sult in personal injury or
loss of life if not carefully
followed.

WARNING

Operating procedures, tech-
CAUTION niques, etc., which will re-
4 sult in damage to equipment
if not carefully followed.

Note An operating procedure,
technique, etc., which is con-
sidered essential to empha-
size,

YOUR RESPONSIBILITY — TO LET US KNOW.
Every effort is made to keep the Flight Manual current.
Review conferences with operating personnel and 2
constant review of accident and flight test reports assure
inclusion of the latest data in the manual, However,
we cannot cortect an error unless we know of its ex-
istance. In this regard, it is essential that you do your
part. Comments, corrections, and questions regarding
this manual or any phase of the Flight Manual pro-
gram are welcomed. These should be forwarded through
your Command Headquarters to Sacramento Air Ma-
terial Area (SMAMA), McClellan AFB, California,
ATTN: SM NEO.

i
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SECTION 1|
DESCRIPTION
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THE AIRCRAFT.

The C-121A is a four engine, low wing monoplane
designed for high speed, long range transportation of
personnel over land or water, The distinguishing ex-
ternal features are its three vertical fins and rudders, its
dual wheel tricycle landing gear, and its characteristically
shaped fuselage with the extended nose which houses
AN/APS-42 radar equipment. The aircraft is powered
by four R3350-75 {BI>-1) engines, equipped with Curtiss
Electric propellers with fluid de-icing. The flight con-

trols incorporate hydraulic boosters to assist in the move-
ment of the control surfaces, and an automatic pilot
with flight path concrol is provided for automatic con-
trol of the aircraft in flight and approach. The semi-
manocoque fuselage is sealed for pressurization between
the forward and aft bulkheads. The forward bulkhead
separates the flight station from the nose radome and
the aft bulkhead is the rear wall of the cabin. All doors
in the [ower sides and bottom of the fuselage have addi-
tional sealing to minimize water leakage if the aircrafe
has been ditched.

1-1
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general arrangement diagram
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GENERAL ARRANGEMENT.

(FIGURE 1-2)

The interior of the fuselage is divided by the 260
bulkhead into the fiight compartment and the cabin.
The cahin area includes a crew compartment and a
galley. A personnel door is located oo the [eft side near
the aft end of the cabin. A crew doaor is located on the
vight side immedfately forward of the 260 bulkhead.
Below the cabin floor are two storage compartments
that are scparated by the wing center section.

CREW REQUIREMENTS.

Crew requirements include a pilot, copiloe, flight en-
gineer, radio operator and a navigator. Facitities for
the four relicf crew members are installed on the right
side of the crew comparttment opposite the navigator's
station.

CABIN UTILITY.

The cabin area is designed for personnel transportation,
for over-land or over-water service. A galley is in-
stalled aft of the crew compartment with a lavatory on
the right side. An additional lavatory is installed in
the aft end of the main cabin.

AIRCRAFT DIMENSIONS,

. The over-all dimensions of the aircraft are as follows:

Length 97 47
Height (to tap of fins) 23 )7
Height (to top of fuselage} 18 1y
Wing Span 123 o7

DESIGN GROSS5 WEIGHT.

The gross take-off weight is 107,000 pounds. Refer
ta Section V for additional welgEt information.

ENGINES.

The four engines installed on the aircraft are R-3350-75
(BD-1) Wright Cyclone ait-cooled radial engines. Each
engine has 18 cylinders arranged radially in a double
row. Each incorparates a fucl injection system, a two-
speed supercharger, a low tension igaition system, and
4 torquemeter.

THROTTLES.

One set of four throttle levers is located oo the pilots’
pedestal (5 figure 1-22}, and another set of four throttle
levers (4 figure 1-24) is located on the flight engineer’s
contral quadrant. Both sets of throttles are labeled
CLOSED (aft), and OPEN (fwd). The throttles are

Section |
Description

pumbered fram left to right and corresponding levers
are mechanically interconnected to the carburetor butter-
fly shafts by cable, pulley, and linkage systems. The
throttle levers are also interconnected to the landing
gear warning circuit through a four-gang switch which is
actuated when one or more throttles are in the closed
position. They are connected in series with the landing
gear warning horn so that the horn sounds if any
throttle is closed and gears are not lacked down.

Reverse Pitch Throttle Levers.

The_ pilots’ throttle levers incorporate an additional
set of four reverse pitch throttle levers (4 figure 1-22)
which are hinged on the main thrattle arms. The reverse
levers normally are folded forward and below the main
throttle knohs so that they do pot interfere with nor-
mal throttle operation. The reverse pitch throttle levers
arc connected by a linkage mechanism to the same cable

system as the main throttle levers. A spring-loaded
—----_'

electrically-controlled mechanical lock prevents inad-
vertent movement of the TEV rottle levers while
M Wight—FheTeverse thottle lock

in fig 7erse throttle lock is normally released
by a 28-volt d.c. reverse actuator “;l'liglr_m__js._cg_flt_mﬂqd

thWﬂs;vmi In addition, it can
be manually Teleased By deprossing the reverse lock
override lever (flag) {6 figure 1-22) located on the
pilots’ pedestal. When the main thrortle levers are re-
tarded to the full aft position, the reverse pitch throttle
levers may be lifted upward and pulled aft, provided
the reverse lock has been released. This action energizes
the propeller controls that turn the blades to the fixed
reverse stop position. As the reverse pitch throttle levers
are moved aft they open the engince throttle valves to
increase power. The maximum travel of the master
control (carburetor) butterfly valves is limited in re.
verse pitch by the travel of the reverse pitch throttle
levers,

FUEL MASTER CONTROL UNIT {CARBURETOR}.

Fach engine utilizes a direct fuel injection system which
consists of a carburetor, two injection pumps, and a fuel
injection noezzle for each cylinder. The carburetor unit
scnses the amount of air passing through it and meters
the correct porportion of fuel from the fuel pressure
chamber of the carburetor to the two injection pumps
that are mounted on each side of the rear crankcase
section of each engine. Each injection pump is geared
to the engine and contains nine plungers which time and
distribute the metered fuel to the cylinder combustion
chambers. A synchronizing bar connects the fuel in-
jection pumps to assure equal metering of fuel. Spring-



Section |
Description

loaded poppet valves in the fuel injection nozzles, one
of which is located in each cylinder head, are opened
by the pressure of the fuel and the nozzle sprays the
fuel into the combustion chamber.

ENGINE AIR INDUCTION SYSTEM.

Hot or cold air may be directed to each carburetor
by means of a variable-position hot air door located
just forward of the carburetor. When the hot air
door is closed {COLD position), air entering the cold
air duct flows direcly to the carburetor. When the hot
air door is open (HOT position), air that has heen
heated by flowing arcund the hot cylinders and around
the exhaust manifold is ducted to the carburetor.

Carburetor Air Switches.

The carburetor air switches consist of four toggle
switches (1 figure 1.24) located on the lefr side of the
flight engineer’s lower switch panel. Each switch has
three positions, OFF, COLD and HOT, and is spring-
loaded from HOT to the OFF position. By holding the
switch in the HOT position, d.c. current electrically
actuates the hot air door in the carburetor air intake
scoop, permitting hot air from behind the engine cylin-
ders to enter the carbureter. Moving the switch to the
COLD position, closes the hot air door, permitting un-
heated air to enter the carburetor. The door can be
stopped at any position between full open and full
closed to obtain any desired degree of carburetor heat,
Limit switches automatically stop the door when it
reaches either the full open or the full closed position.

Mixture Levers.

Four mixture levers (6 figure 1-24) are located on the
flight engineer’s control quadtant and are mechanically
linked to the fuel master control valves. The mixture
control quadrant is marked as follows: QFF, AUTO
LEAN, and AUTO RICH. The quadrant is continuously
serrated to permit setting the control in an intermediate
position for best economy. Manual leaning may be
accomplished by moving the mixture levers inboard from
the AUTO RICH position toward the OFF position,
(Refer to Section VII for MANUAL LEANING pro-
cedures.)

Carburetor Air Temperature Indicators.

Two dual carburetor air temperature indicators (47
figure 1-23), located on the lower left side of the flight
engineer’s upper instrument panel, register the indue-
tion air temperature at the carburetor upper deck by

T. 0. 1C121A-T

means of temperature resistance bulbs. D.C. power for
these instruments is routed throngh the MJB bus. The
indicators are calibrated in degrees Centigrade.

SUPERCHARGERS.

Each engine incorporates a single-stage, two speed
supercharger that is mechanically controlled by levers
on the flight engineer’s control quadrant.

Engine Superchargers and Cakin Supercharger
Disconnect Levers.

Four engine supercharger levers (4 figure 1-24) are
located at the center of the flight engineer’s control
quadrant. All of the levers have a HIGH and 2 LOW
position. The two outboard levers {engines No. 1 and
No. 4) have a third position labeled EMERGENCY
CABIN SUPERCHARGER DISCONNECT, which me-
chanically disconnects cabin pressurization supercharger
drive shafts from the engines. Spring-loaded locks
mounted adjacent to the outboard levers prevent inad-
vertent operation of the cabin supercharger disconnect
system as they cannat be reconnected in fight.

ENGINE COWL FLAPS.

Engine temperature is cantrolled by air exit flaps, one
on each side cow] panel. The cowl flaps are positioned
by d.c. elecirical actuators. The two cowl flap actuators
in each power plant are interconnected by a flexible
syachronizer shafe and housing assembly which main-
tain an equal degree of opening, The outhoard actuator
incorporates a transritter for position indication at the
flight engineer’s station. The flaps are positioned as
required and are automatically stapped at the full apen
or the full closed position,

Cowl Flap Switches.

The four paddle-type cowl flap switches (13 figure
1-24), located on the left side of the flight engineer’s
lower switch panel, have three positions: OFF, OPEN,
and CLOSE. The OPEN and CLOSE positions pro-
vide electrical d.c. power to the cowl flap actuators in
each nacelle.

Cowl Flap Positien Indicators,

Two dual cowl flap position indicators (38 figure 1-23)
are located on the flight engineet’s lower instrument
panel and are marked from 0 to 100%. The indicators
are connected to position transmittets on the actuator
housing unit and are a.c. operated.
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ignition analyzer
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Description

Cylinder Head Temperature Indicators and Switches.
Two dual cylinder head temperature indicators (39 fig-
ure 1-23) and a three-position selector switch (34 fig-
ure 1-23) are located on the flight engineer's lower
instrument panel. A bayonet type thermocouple on
cylinders No. 1 and 18 of each engine electrically trans-
mits the temperature by d.c. current to the indicators,
which are calibrated in degrees Centigrade. The selector
switch has 1, 2 and 3 positions. The 1 position selects
cylinder No. 1 on each engine and position 2 selects
cylinder No. 18. No. 3 position selects the cabin super-
charger gear box temperature for engines No. 1 and
No. 4.

IGNITION SYSTEM.

Each engine utilizes a low tension dual ignition system.
The low tension magneto installed on the rear acces-
sory section produces a low voltage spark for the
right and left distributors located on the nose section
case. The right distributor directs low voltage to high
tension coils that fire the front plugs and the left dis-
tributor directs low voltage to the high tension coils that
fire the rear plugs in each cylinder. A high tension coil
is provided for each cylinder and is attached to a cylin-
der rocker box cover.

Ignition Switches.

Four ignition switches (4 figure 1-21) each of which
has four positions, are located on the pilots’ overhead
panel. As the switches are rotated in a clockwise direc-
tion the positions are OFF, RIGHT, LEFT and BOTH.
When the ignition switch is placed in the RIGHT po-
sition, the circuit to the left distributor is grounded and
the circuit to the right distributor, which fires the front
plugs in each cylinder is ungrounded. The LEFT switch
position grounds the right distributor circuit and com-
pletes the circuit to the left distributor which fires the
rear plugs in each cylinder. The BOTH position com-
pletes the circuits to both the left and the right distribu-
tors and the OFF position grounds both circuits.

IGNITION ANALYZER.

(Refer to Figure 1-3.)

The ignition analyzer provides a visual means of de-
tecting, locating and identifying engine ignition abnort-
malities. The analyzer can be used either on the ground
or during flight and will reveal ignition malfunctions at
high altitude that normally are not evident on the

1-5
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ignition analyzer patterns

PATTERN 1 - NORMAL PATTERNS - SLOW SWEEP

PATTERN 2 - NORMAL PATTERN - FAST SWEEP

PATTERN 3 - FIRST STAGE OF HIGH-TENSION CIRCUIT [SECONDARY CIRCUIT)
HIGH-RESISTANCE PATTERN

PROBABLE CAUSES: LARGE PLUG GAP, HIGH RESISTANCE WITHIN THE SPARK
PLUG, DIRTY SPARK PLUG CONTACT BUTTON OR CYLINDER MOUNTED COIL
CONTACT BUTTON, DAMAGED CIGARETTE SPRING AT THE SPARK PLUG OR AT
THE CYLINDER-MOUNTED COIL, OR ANY ABNORMAL GAP N THE SECONDARY

CIRCUIT.

PATTERN 4 - SECOND STAGE OF HIGH-TENSION CIRCUIT (SECONDARY CIRCUIT)
HIGH-RES|STANCE PATTERN

FROBABLE CAUSES: LARGE PLUG GAP, HIGH RESTSTANCE WITHIN THE SPARK
PLUG, DIRTY SPARK PLUG CONTACT BUTTON OR CYLINDER-MOLUNTED COIL
CONTACT BUTTON, DAMAGED CIGARETTE SPRING AT THE SPARK PLUG OR AT
THE CYLINDER-MOUNTED COIL, OR ANY ABNORMALLY LARGE GAP IN THE
SECONDARY CIRCUIT.

B 667
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Figure 1-4 (Sheel 1)
1-6
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PATTERN 5 - OPEN HIGH-TENS ION CIRCUIT { SECONDARY CIRCUIT) PATTERN

PROBABLE CAUSES: AN ABNORMALLY LARGE SPARK FLUG GAP, AN OPEN
WITHIN THE SPARK PLUG, MISSING CIGARETTE SPRINGS AT THE SPARK
PLUG OR CYLINDER-MOUNTED COIL, OR ANY OPEN IN THE HIGH-TENSION
CIRCUIT.

PATTERN 6 - INITLAL FOULING OF SPARK PLUG PATTERN

PROBABLE CAUSES: EARLY STAGES OF SPARK PLUG FOULING DUE TO A FOREIGN
SUBSTANCE (LEAD OR CARBONI ON THE SPARK PLUG ELECTRODES. THE CON-
DITION CAN GENERALLY BE CLEARED UP BY PERFORMING THE RECOMMENDED
PLUG DE-FOULING PROCEDURE. (REFER TO SECTION V11, TECHNIQUES, FOR
PROCEDURE.}

PATTERN 7 - FOULED PLUG PATTERN

PROBABLE CAUSES: SPARK PLUG FOULING DUE TO A FOREIGN SUBSTANCE
(LEAD OR CARBONI ON THE SPARK PLUG ELECTRODES. THE CONDITION CAN
SOMETIMES BE CLEARED UP BY PERFORMING THE RECOMMENDED PLUG DE-
FOULNG PROCEGURE. (REFER TO SECTION I, TECHNIQUES, FOR PROCEDURE)

PATTERN 8 - SHORTED HIGH-TENSION CIRCUIT (SHORTED SECONDARY) PATTERN

PROBABLE CAUSES: BADLY FQULED SPARK PLUGS, A SHORT CIRCUIT WITHIN
THE SPARK PLUGS, SUCH AS A CRACKED CERAMIC OR CARBON TRACKED
CIGARETTE WELL, A SHORT IN THE HIGH-TENSION LEAD QR COIL, A SPARK
PLUG LEAD OFF AND SHORTED TO GROUND. IF THE PATTERN APPEARS ON BOTH
SPARK PLUGS OF ONE CYLINDER, EXPERIENCE HAS SHOWN THAT TH1S CON-
DITION GENERALLY INDICATES A MECHANICAL FAILURE WITHIN THE CYLINDER.
THE METAL PARTICLES FROM THE FAILED PART ARE THROWN AROUND BY ACTION
OF THE PISTON, AND PEEN OVER THE ELECTRODES OF THE SPARK PLUG CAUSING
A SHORT CIRCUTT.

IGTNENTE R

Figure 1-4 {Sheet 2)



Section |
Description

T. 0. 1C121A0

PATTERN 9 - SHORTED PRIMARY CIRCUIT PATTERN (MAGNETO TO 01 STRIBUTOR}
CHARACTERISTIC: EVERY OTHER PATTERN MISSING; THAT IS, NINE NORMAL
PATTERNS INSTEAD OF 18.

PROBABLE CAUSES: FAULTY MAGNETO GROUNDING SWITCH OR GROUNDING
SYSTEM, THE BREAKER POINTS NOT OPENING, A GROUND PRIMARY COIL
OR CONDENSER, OR A GROUND BETWEEN THE MAGNETQ AND DISTRIBUTCR.

PATTERN 10 - OPEN PRIMARY CIRCUIT PATTERN (MAGNETO TO DI STR1BUTOR)

PROBABLE CAUSES: THE BREAKER PQINTS ARE NOT CLOSING EITHER
MECHANICALLY OR ELECTRICALLY BECAUSE OF EXCESSIVE POINT
CLEARANCE, OR THE PRESENCE OF A FOREIGN SUBSTANCE INSULATING
ELECTRICAL CONTACT BETWEEN THE POINTS. THE PATTERN CAN ALSQ

8E CAUSED BY AN OPEN IN THE PRIMARY COIL OR BY THE DISTRIBUTOR,

PATTERN 11 - OPEN PRIMARY CIRCUIT FPATTERN (DISTRIBUTOR TO CQIL)

PROBABLE CAUSES: AN OPEN IN THE LEAD FROM THE DISTRIBUTOR TO THE
CYLINDER-MOUNTED COIL OR IN THE PRIMARY WINDING QF THIS COIL.

PATTERN 12 - SHORTED PRIMARY CIRCUIT PATTERN (DISTRIBUTOR TO COIL}

PROBABLE CAUSES: A GROUND IN THE PRIMARY LEAD FROM THE D| STRIBUTGR
T THE CYLINDER-MOUNTED COIL OR A SHORT IN THE PRIMARY WINDING OF
THIS COIL.

FB  E645

LIEFENE S

Figure 1-4 (Sheet 3}
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PATTERN 13 - ARCING BREAKER POINTS PATTERN

PROBABLE CAUSES: 1L ON THE BREAKER POINTS, A DEFECTIVE (QPEN}
PRIMARY CONDENSER, OR THE LEAD FROM THE BREAKER POINTS TO
THE CONDENSER 15 DISCONNECTED.

PATTERN 14 - BREAKER POINT BOUNCE PATTERN

PROBABLE CAUSES: A WEAK BREAKER POINT SPRING OR DAMAGED CAM
WITH ROUGH SPOTS ON IT. A WEAK SPRING SHOULD CAUSE BOUNCE ON
ALL SPARK PLUG POSITIONS OF THE AFFECTED DISTRIBUTOR, WHILE
FOR A DAMAGED CAM THE BOUNCE SHOULD OCCUR ON ONLY ONE SPARK
PLUG POSITION.

PATTERN 15 - BREAKER POINT NON-SYNCHRONIZATION PATTERN

THE CONDITION SWITCH |5 SET TO "B" (BOTH MAGNETOS) OF THE SELECTED
ENGINE. 1F THE BREAKER POINTS ARE NOT SYNCHRONIZED, THE BREAKER
POINTS ASSOCIATED WITH THE PATTERNS APPEARING TO THE LEFT ARE
OPENING BEFORE THOSE ASSOCIATED WITH THE PATTERNS ON THE RIGHT.
BY MEASUR ING THE DY STANCE ON THE SCREEN BETWEEN THE PQINTS of
BREAKER POINTS OPENING AND ALLOWING 132 INCH TO EQUAL 1 DEGREE
OF CRANKSHAFT ROTATION, THE AMOUNT OF NON-SYNCHRORIZATION
MAY BE DETERMINED.

NOTE

THE NON-SYNCHRONOUS CONDITION OF MAGNETG FIRING DOES NOT
NECESSARILY REPRESENT AN ENGINE MALFUNCTION.

Figure 1-4 (Sheet 4)
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ground. Data are presented in the form of patterns on
the face of the cathode ray tube indicator mounted on
the flight engincer's table. The characteristic ignition
pacterns of each engine may be examined singly for
individual cylinders or simultancously for all cylinders,
Any ignition malfunction during engine operation will
alter the characteristic pattern and change its contour.
Euch engine pattern can he identified with the number of
the cylinder, spark plug, or magneto assaciated with the
malfunction. The basic components of the ignition an-
alyzer system are: a synchronizing generator for each
engine, a condition switch, a eycle switch, a vibration
switch and an indicator (cathode ray tube). The condi-
tion swicch, cycle switch and vibration switch are located
on the Station 268 panel. The power supply amplifier is
supplied with a.c. power and conrains the electronic cir-
cuits that provide necessary voltages to operate the
cathode ray tube indicator. The synchranizing generator
ts driven by the enginc auxiliary tachometer drive at
one-half engine speed, and provides 3-phase voltage for
timing the patterns to the angular pasition of the engine
crankshaft. This voltage initiates and produces the hori-
zontal base sweep across the cathode ray tube of the
indicator,

Cycle Switch.

The cycle switch (1 figure t-3) located on the Station
260 panel consists of 2 fixed index ring marked off with
numbers that correspond to the number of cylinders of
the engine in treir firing order. The inner rotatable
switch dial is marked with an index linc and abbrevi-
ations at specific points which indicate events occuring
during a complete engine cvcle. The center setector
switch incorporates a push-puil knob that controls the
sweep of the horizonral pattern on the cathode ray tube
indicator. The }IGN position is aligned with any <ylin-
der designation an the fixed ring dial. The uperator
may choose the pattern presentation, the number of

patterns thar will be seen is contingent upop the posi- ©

tion of the push-pull knoh. Tn the “pushed-in" pasition
(fast sweep), two complete patterns will appear on the
indicator, beginning with the ignition diagram of the cyl-
inder on which the cycle switch is indexed, and will con-
clude with that of the next cylinder in firing order. In
the “pulled-out” position (slow sweep), the patterns
of all cylinders will appear beginning with that of the
cylinder on which the IGN is indexed. Some typical
patterns are illustrated on figure 1-4, sheet 1 through 4.

Condition Switch.

The condition switch (2 figure 1-3), located on the
Seation 260 panel, functions as a selector for a specific

T. 0. 1C-121A1

engine for either ignition analysis or for checking the
speed synchronism between cngines. Furthermore, it
selects either left, right, or both magnetos for observa.
tion. The inner rotatable dial has a single index mark
which is rotated tu the desired indices engraved on the
fixed owter ring. The fixed ring is divided into four
general sections which are engraved as follows: SYN,
2, 3 and 4 for checking synchronization of respective
engines with No. 1 engine; IGNITION, 1, 2, 3, and
4, for ignition analysis of the respective engines, B
{both), L {left} and R (right) magnetos, and vibration
selecror positions, 1, 2, 3, and 4.

Vibration Switch.

The vibration switch, (3 figure 1-3} located on the
Scation 260 panel, functions as a selector switch for a
specific cylinder for vibration analysis. The inner ro-
tatable dia! has a single index mark which is rotated to
the desired indices cngraved on the fixed outer ring.
The fixed index ring is marked off with numbers that
correspond to the number of the cvlinders of the engine
in their firing order.

Cathode Ray Tube Indicator,

The indicator assembly is a housing which encloses
a 3-inch cathode ray tube. The assembly is mounted
face-up in the flight engineer’s table (9 figure 1.24).
The power supply amplifier provides the adjustments of
the indicator such as focus, length, H-centering, and
intensity gain. However, when these controls are set,
they should not require frequent readjusement,

PRIMING SYSTEM.

Fuel for priming is supplied by the auxiliary fuel pumps
through the solenvid priming valve, mounted on the
housing of each carburetor pressure chamber. The solen-
oid valve is electrically acruated by d.c. current through
a momentary contact switch. Priming fuel is discharged
from the inlet chamber of the fuel master control to
the cngine supercharger section.

Priming Switch.

The single priming switch (d.c.}) (12 figure 1-11),
located on the MJB No. 2 switch panel, is « momentary-
contact push button which electrically operates a solenoid
primer valve on the carburetor that discharges fuel
directly inte the engine induction passage. Selection
of the solenoid primer valve and the cngine to he
primed is determined by the engine starter selector
switch,
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STARTING SYSTEM.

Fach engine is equipped with a direce cranking d.c.
electric starter mounted on the engine accessory section,
The starter incorporates a disc-type <lutch which is
designed to slip when the engine offers abnormal re-
sistance to cranking during starting operation, such as
that caused by a hydraulic lock.

Starting Switches.

Two switches for the starting system are located on the
M]B No. 2 panel. One is a rotary-type selector switch
(10, figure 1-11} with five positions; Engine No. 1,
No. 2, OFF, No. 3, and No. 4. This switch selects the
engine starter to which d.c. current will be directed when
the starter switch (11 figure 1-11) is pushed. It also
selects the carburetor primer valve thar will be opened
by the primer switch. The secand starting switch is a
momentary-contact push button which energizes the
selected engine starter,

Starter Selector Light.

This red push-to-test light (14 figure 1-11) will glow
whenever the starter selector switch is in any position
other than OFF.

Tachometer Indicators.

Engine rotational speed is transmitted to four dual
electric indicators by tachometer generators, mounted
on the rear case of cach engine. Two are located on
the pilots’ instrument panel (16 figure 1-18), and two
are located on the flight engineer's lower instrument
panel (40 figure 1-23). The indicators are calibrated
to read in revolutions per minute.

Manifold Pressure Indicators.

Two dual manifold pressure indicators (11 figure 1-18}
located on the pilots’ instrument panel and ewo dual
indicators (36 figure 1-23) located on the flight en-
gineer’s lower instrument panel, electrically (26 volt
a.c.} register the air induction pressure in the engine
manifolds. These instruments are calibrated in inches
of mercury.

Tarquemeters (BMEP Goges).

Two dual torquemeter indicators (42 figure 1-23) lo-
cated on the flight engineer’s lower instrument pancl
measure the torque ac the propeller shaft theough an
(26 volt ac) autosyn transmitter. The indicators are
calibrated in BMEP units. A heating element is in-
stalled around the BMEP lines.

Qil Pressure Indicators.

I Four dual oil pressure indicators (26, 29 figure 1-23) are
located on the right side of the flight engineec’s lower
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instrument panel and register pressure in pounds per
square inch. The oil pressure transmitters are connccted
to the nose section and rear engine oil pump. Immedi-
ately below the rear oil pressure indicators are four oil
pressure warning lights (connected to pressure warning
switches which are connected to the oil pumps}. These
are set to glow when pressures reach low limits.

0il Temperature Indicators.

Four dval 0il temperature indicators are located beneath I
the vil cooler flap indicators on the flight engineer's
upper instrument panel. Two of these indicators (21
figare 1-23) register the oil cutlet temperature of each
enginc by a bulb located ar the engine oil-out port.
The other two indicators (23 figure 1-23) register the
@il inlet temperature of each engine. The oil-in tempera-
ture bulb is located in the outlet port of the tank sump.
Signals arc transmitted electrically from the bulb trans-
mitters to the panel indicators which are calibrated in
degrees Centigrade. There are no specified limits of
oil-out temperature; however, these figures do give an
indication of engine operating condition, An appreci-
able change in these figures aover a short period of time
from one flight to the next will signify a changed oper-
ating condition of the engine and should be used as a
signal for close surveillance of the other instruments.

Fuel Pressure Inditators.

I'wo dual 26-volt a.c. fuel pressure indicarors (31 figure
1-23) are located on the flight engineer’s lower instru-
ment panel. They indicate fuel pressure at the carbu.
retors.

Fuel Pressure Warning Lighls,

Four fuel pressure warning lights (32 figure 1-23) are
located on the flight engineer's lower instrument panel
below the fuel pressure indicators. They operate elec-
trically from the 28-volt d.c. system. The lights glow
red when the fuel pressure, as measured at the carbu-
retors, drops to the allowable minimum,

Fuel Flow Meters.

Twn 26-volt a.c. dual fuel flow meters (41 figure 1-23)
are located on the flight engineer’s lower instrument
pancl. The indicate the rate of fuel flow to the engine in
pounds per hour. The vapor return shut-off valves
should be closed when fuel flow readings are being
taken.

PROPELLERS.

The aircraft is equipped with Curtiss Model C6348
electric, three-bladed, full feathering, reversible pitch
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propellers. The propeller control system provides con-
stant speed operation, synchronization, and reversing.
In addition to controlling engine speed, the propeller
control system provides selective fixed-pitch control of
the blades, feathering, and reverse thrust for aerody-
namic braking, Control of engine speed is maintained
by changing the blade angle through electro-mechanical
means, with power supplied from the main d.c. bus.
Control current is applied to the propeller through con-
tact brushes riding on slip rings which form a part of
the hub assembly. The energizing current, transferred
at this point from the stationary to the rotating parts,
is conducted through the hub to the power unit. This
unit consists of an electric motor which drives a power
through a two.stage system of planetary gearing called
the speed reducer. The power gear is in continual mesh
with gears at the shank of each blade. All blade angle
changes are accomplished by this means. Each propeller
also is provided with a fluid de-icing distribution system.

SYNCHRONIZER.

The synchronizer provides automatic constant-speed
control by electrically matching engine speeds with the
speed of the master motor which is part of the syochro-
nizer unit. Any speed variations between an engine and
the master motor causes a cotrective action to take place,
thus sychronizing all engines with the speed of the
master motor. The electrical matching of speeds is ac-
complished by a contacter in the sychronizer unit. This
contactor compares the speed of the master motor with
the engine speed by means of the frequency output of
a three-phase alternator driven by the engine. The
selective fixed-pitch operation feature provides a con-
venient means for adjusting the blade angle to obtain
the desired speed for various operating conditions when
automatic synchronized operation is not desired, or when
conditions require this auxiliary method of control.

REVERSING AND UNREVERSING.

Reverse thrust is obtained by rotating the blades through
low pitch to a negative angle thus reversing the direction
of thrust. The application of reverse thrust provides
effective braking action. A voltage booster provides
rapid pitch reversal, unreversal and feathering opera-
tions,

FEATHERING,

During feathering operation all ather propeller circuits
ate automatically disconnected from the system, Boosted
voltage is applied te the power unit electric motor which
provides a quick blade angle change to the feather angle.
The voltage booster is started by actuation of the feath-
ering switch and stops automatically when the propeller
blades reach the feather angle and the feather limit
switch in the power unit opens.

1-12
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PROPELLER SYNCHRONIZER LEVERS.

Two master propeller levers are incorporated in the
system, one on the flight engineer’s control quadrant
(2 figure 1-24) and one on the pilot's pedestal (9 figure
1-22). The levers are mechanically interconnected and
either lever will accurately control the speed of the
synchronizer motor. A small movement of the lever from
the DEC (full aft) position toward INC (take-off)
position, switches on the synchronizer. Positioning the
lever between these points controls the rpm setting
of the synchronizer,

Propeller Selector Switches.

Four propeller selector switches, located on the flight
engineer’s [ower switch panel (I2 figure 1.24), provide
individual propelfer control and fixed-pitch operation as
well as automatic governing and synchronization. Each
toggle switch has four positions, AUTO, FIXED, DEC
RPM, and INC RPM. The DEC RPM and INC RPM
positions are momentary-contact positions and must be
held. When released, the switches automarically return
to the FIXED position. When the four toggle switches
are placed in the AUTO position, the automatic govern-
ing and synchronizing feature is applied to the four
propellers and is maintained in accordance with the
setting of the master propeller [ever.

Propeller Feathering Switch.

The feathering switch, located on the flight engineer’s
lower switch panel (5 figure 1-24), has two positons,
FEATHER and NORMAL. When the switch is placed
in the FEATHER position, zll other propeller change
circuits are opened and the Feathering circuit is com-
pleted, thereby sending the propeller blades to the
feather position.

Reverse Lock Override Lever,

A visible guarded lever (flag) (4 figure 1.22) when
withdrawn from sight, indicates that the reverse throttle
levers may be used. This lever (flag) may be pushed
down to manually release the reverse throttle lock before
weight of the aircraft is on the gear, allowing reverse
power to be applied. The reverse lock actuator is con-
nected by cables to the reverse throwcle locking bar,
which, when turned to the open position, lowers the
flag (lever) and permits the reverse throttle levers to
be pulled afe for reverse thrust. An automatic mezns
of releasing the reverse throttle lock is also provided.
A switch mounted on the rear of each main landing
gear strut releases the reverse throctle lock when partial
weight of the aircrafc is on the main gear.

Reverse Pitch Throttle Levers.

The levers that control reverse thrust are discussed under
ENGINE controls.
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PROPELLER REVERSING INDICATOR LIGHTS.

The four amber indicator lights mounted on the Pilot’s
Glace Shield Panel (figure 4-10) indicate 1o the pilot
that the propeller blades are moving past the low pitch
mechanical stop rowards reverse thrust. Amber lights
will go on at approximately 13° propeller blade angle.
The mechanical low pitch stop §set' ar-17° propeller
blade angle and is released electrically by energizing a
solenoid when reverse switches are activated.

Synchronizer Moster Moter Warning Light.

The yellow master motor warning light located on the
flight engineer’s lower instrument panel (35 figure 1-23)
will light when the synchronizer master motor is not
running. When this light remains on, the propellers are
in fixed pitch,

Master Motor RPM Indicator.

A rtachometer located on the flight engineer’s lower
instrument panel (33 figure 1-23) is calibrated to show
synchronizer master motor speed in terms of engine
rpm. It gives an indication of the tpm at which the
engines will be synchronized. The synchronizer motor
tachometer is used for a reference only. Refer to the
engine tachometer for actual engine rpm.

ENGINE Oil SYSTEM.

Separate oil supply systems provide lubrication for each
engine. Oil flows from the engine oil tank to the engine
oil pressure pump, which pumps eil through the engine
oil passages. After circulating through the engine, the
oil is returned by an engine scavenging pump to the oil
radiator for cooling. From the radiator, the oil flows
through the return line and back into the engine oil
tank. Refer to the Servicing Diagram (figure 1-16) for
oil grades and specifications.

OIL TANKS.

An engine oil tank with a capacity of 35 gallons is
located on the right side of each nacelle immediately
forward of the fire wall, The tank is vented to its engine
crankcase and is equipped with an oil quantity trans-
mitter, a filler well, an oil hopper, a dip stick, and a
removable sump. A capacitance-type oil quantity in-
dicating system is installed in the tank to indicate the
usable oil. Each tank also is equipped with a dip stick
which provides a convenient method of determining
the amount of oil in the tank.

Oil Cooler Radiators and Contrel Valves.

An oil cooler unit is installed on the under side of each
engine nacelle. Ram air enters a scoop, passes through
the oil radiator and exits past an o0il cooler flap which
contrels the amount of air necessary for cooling. A
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control valve mounted on the oil radiator auromatically
routes the oil flow in one of the following ways:

L. Straight through the valve, bypassing the radiator.
2. Around the jacker of the oil cooler radiator,
3. Through the core of the radiator.

When the engine is started at low ambienc temperature,
the viscosity of the oil in the cooler prevents oil flow
through the radiator. Qil pressure builds up in the
control valve until the pressure opens the surge valve,
When the surge valve is open, the oil cooler radiator
is bypassed. As the temperature rises and the oil in
the jacket of the radiator becomes more fluid, the pres-
sure decreases and the surge valve closes. The bypass
valve to the jacket opens and as oil circulates through
the jacket, the oil in the core is heated and becomes
more fluid until the rate of il is increased and the
pressure drops below the closing point of the bypass
valve. When the bypass valve is completely closed, oil
circulates directly through the care of the radiator and
back into the control valve, then out through the exit
port to the ail tank return line, Under cruise conditions,
the oil temperature is further controlled by electrically
actuating the oil cooler flap which regulates the amount
of air passing through the radiator.

BMEP BLEEDS.

A BMEP bleed is provided for each engine torquemeter
system. The bleeds are controlled separately or colfec-
tively by switches located on the flight engineer’s upper
switch panel,

BMEP Bleed Switches.

Four 28-volt d.c. BMEP bleed switches, (3 figure 1-23)
are located on the flight engineer's upper switch panel,
The switches are spring-loaded to the OFF position.
When a switch is held in the BMEP BLEED position,
a solencid valve is opened to admit warm engine oil
into the torquemeter line.

Torquemeter Line Heater Switches.

Four circuit breaker-type switches, (5 figure 1-23) lo-
cated on the flight engineer’s overhead panel, are used
to control the electrical heating elements which are
wrapped around the BMEP lines.

Oil Cooler Flap Switches.

The switches that operate the oil cooler flaps {10 figure
1-24} are located on the right side of the flight engine-
er's lower switch panel. The switches have four posi-
tions, AUTOMATIC, OFF, OPEN, and CLOSE. In the
AUTOMATIC position the oil cooler will maintain an
oil temperature within allowable limits, Qperating the
switches to OPEN or CLOSE overrides the control unit,
within the limits of the actator limit switches, and
permits manual operation of the flaps. The flaps will
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remain in the last selected position when the switches
are in the OFF position.

Emergency Shut-off Levers,
The levers shut off the oil supply at the oil tanks. Refer
to EMERGENCY EQUIPMENT in this Section.

Oil Quaontity Indicators.

Two dual, electrically-operated, oil quantity indicators
(22 figure 1-23) are located on the lower side of the
flight engineer's upper instrument panel. These indi-
cators register the oil quantity in the engine tanks. All
indicators are calibrated in gallons and powered by 26
volts a.c.

FUEL SYSTEM.

(Refer to figure 1-5).

Fuel is supplied to the engines from six separate integral
wing tanks, All of the tanks are interconnected by a
crossfeed line which allows fuel to be supplied from
any tank to any engine. However, the recommended
fuel consumption and fuel loading sequences given in
Section VII should be followed. Check valves make it
impossible to transfer fuel from one tank to another.
Provisions are incorporated for dumping fuel from the
integral wing tanks, The cabin heaters receive fuel from
the inboard engine fuel tanks. The APU receives fuel
from the No., 4 fuel tank. (Refer to figure 1-5). For
fuel tank capacities, refer to the Fuel Quantity Data
Table and refer to the Servicing Diagram (figure 1-16)
for fuel grades and specifications.

Awuxiliary Fuel System Components.

An efectric auxiliary fuel pump is located in the inhoard,
aft corner of each intepral wing tank. Each pump is re.
motely controlled from the flight engineer’s lower switch
panel and pumps fuel under pressure to the engine.
driven fuel pumps in the nacelles. Fuel is fed from the
auxiliary fuel pumps to the four cable-operated fuel tank
selector valves. From the selector valves, fuel flows
through check valves on tanks 1 and 4, throngh micronic
filters to the engines, or to the crossfeed system on No. 1,
2, 3 and 4 engines. There are four rwo-way, cable-
operated crossfeed valves. As long as the crossfeed valves
are closed, fuel will flow directly to the engine associated
with each tank, afrer passing through one of the four,
motor-operated emergency shut-off valves, engine-driven
fuel pumps, fuel flow transmitters, and carburetors, A
thermal relief valve is located in the crossfeed line to
relieve pressure resulting from expansion when the
crossfeed valves are closed, An additional thermal relief
valve is incorporated downstream of each emergency
shut-off valve to relieve pressure in the fuel lines causeed
by fuel expansion when the emergency shut-off valves
are closed, Water drain valves are located at low points
in the system.
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FUEL LOADING RESTRICTIONS.

Take-off,

The maximum total fuel loads and recommended fuel
distribution at various take-off weights for Model 749A
airplanes modified by Service Bulletin 545 are shown
in figure 7-1. The following table represents the mini-
mum fuel loading from a structural standpoint only.
These values do not.represent the permissible opera-
tional fuel loading.

Tanks Tanks Tanks
2&3 1&4 24 &34
Model Weight | Gals. Lbs. | Gals, Lbs. |Gals. Lbs,
7494 with | 107,000 | 290 1697 855 5002 565 3305
Service
Bulletin 103,060 | 125 731 | 650 4037 | 565 3305
545 89,500 | 125 73l 125 73l 4]

{Straight line variation between values shown.)
* Pounds of fuel is based upon standard day weight of

5.85 lbs/gal.

Note
Minimum permissible operational fuel loading
for the Model 749A with Service Bulletin 545
at take-off: Take-off weight minus 86,464

pounds,
Landing.
Do not land with more than the following fuel loads.
Tanks Tanks Tanks
2&3 1&4 2A & 34

Model Weight | Gals, Lbs.| Gals. Lbs.| Gals, Lbs,

740A with| 89,500 | 790 ea 4622 | 1200 ea 7020) 100 ea 585
Service or less - or
Bulletin 790 ea 4622 | 1555 ea 9097 Qea
545

* Pounds of fuel is based upon standard day weight of
5.85 Ibs/gal.

FUEL TANKS.
Tanks 1, 2, 3, and 4 are located in the inner wing
panels. Tanks 2A and 3A are in the outer wing panels.

Fuel Quantity Data Table (U.S. Gallons).

Fully Total
Tank Serviced Usable
No. Fuel Fuel
Gals. Lbs. Gals. Lbs,
2A 568 3213 565 3305
1 1558 9114 1555 9097
2 806 471% 790 4622
3 806 4715 790 4622
4 1558 9114 1555 9097
3A 568 3323 565 3305
[Total T 5864 34,304 5820 34,047

# Pounds of fuel is based upon standard day weight of
5.85 lbs/gal.
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Filler Wells and Dip Sticks.

Each integral fuel rank has a filler well located in the
upper surface of the wing and is filled separately. A
measuring dip stick is stowed at the outboard side of
the station 260 bulkhead. The stick is calibrated for use
an all of the wing tanks. The dip stick is used in
the tank filler wells and because of the wing dihedral,
will not record low fuel levels.

Vapor Return Lines.

The vapor return line from each fue! master control
is routed to the tank corresponding with that engine.
The solenoid-operated shur-off valve installed in the
return line obtains power from the MJB positive bus.

Fuel Tank Vents.

Each wing tank is vented through vent opeaings in
the lower surface of the wing panels. Scparate overboard
lines which incerporate pressure and suction relief valves
prevent excessive pressure from building up in the tanks
if icing should close the flush-type vent.

FUEL SYSTEM CONTROLS AND INDICATORS.
Fuel Tank Selector Levers.

Four fuel tank selector levers (7 figure 1-24) that con-
trol the opening and closing of the fuel tank shut-off
valves are located on the flight engineer’s control quad-
rant. The outside levers are two-position, ON and OFF,
levers that control tanks 1 and 4. The inside levers are
three-position levers. The left inside lever is placarded
QFF, No. 2A, and Na. 2. The right inside lever is
placarded OFYF, Na. 3A and Na. 3. The quadrant in-
dicates the tanks selected by the position of the lever.

Fuel Crossfeed Levers.

Four two-position (QPEN and CLOSEDY} fucl crossfeed
levers (2 figure 1-7), are located on the flight eaginect’s
auxiliary control quadrant, These levers are uscd to
dirccr fuel from any tank to any engine combination
by opening the selected crossfeed valves, The auvxiliary
fuel pump of the crossfeed system must also be turned

ON.

Auxiliary Fuel Pump Switches.

The auxiliary fuel pumps are controlled by four 28-volt
d.c. switches (8 figure 1-24) located on the Aight en-
gineer's Jower switch panel The switches have three
posidons, HIGH, OFF, and LOW.

Tanks 2A and 3A Auxiliary Fuel Pump $witches.
Two 28volt d.c. switches, located on the flight engi-

Section |
Description
neer's upper switch panel control the aperating speed
of the tacks 2A and 3A fuel boost pumps. These
switches have three positions: HIGH, LOW, and OFF.

Carbureter Vapor Return Solenoid Switches.

The four momentary-contact vapor return solencid
switches (8 figure 1-11) located on the M])B panel
are spring-loaded to the OPEN position. When held
in the closed position, d.c. power closes the solenoid-
operated valve so that fuel flow readings may be taken;
this prevents fluctuations in fuel flow indications so

more accurate readings may be obtained.

Emergency Shut-off Levers.

These mechanically-operated levers actuate a micro
switch, which in turn operates the motor-driven valve
which will shut off fuel at the firewall. {Refer to EMER.-
GENCY LEQUIPMENT in this Section for operation.)

Fuel Quantity Indicators.

Five capacitance-type fuel quantity indicators are located
on the flight engineer’s panels. They are electrically
operated from the 28-volt d.c. and 115-volt a.c. systems.
‘The four indicators on the upper instrument panel
are for tanks 1, 2, 3, and 4, and the dual indicator
on the vpper switch panel is for tanks 2A and 3A.
These indicators show the weight of fuel in pounds

in cach of the six fuel tanks.

FUEL DUMP SYSTEM.

Fuel may be dumped from tanks 1, and 2, 3 and 4
by two symmecrical systems and from tanks 2A and
3A by another system. The dump system consists of
a common dump chute and individual cable-operated
dump valves for each of the two tanks in each inner
wing. Initial movement of the overhead dump lever
extends the retractable dump chute. Further movement
upens the shut-off valve in each tank as the dump chute
continues to extend. ‘The dump chute and valves are
operated by pulley-operated Geneva lock mechanisms.
Fuel is dumped from taoks 24 and 3A by means of
hydraulically-operated fuel dump valves and a fuel dump
chute for each tank, Secondary hydraulic pressure
operates these valves through an actuating cylinder
mounted on each valve. Flow of hydraulic fluid to the
cylinders is conmtrolled by a selector valve (figure 1-8}
mounted heneath the door leading from the flight
station to the cabin. Operation of the selector valve
simultaneously dumps fuel from tanks 2A and 3A.
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fuel system electrical schematic
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Fuel Dump Levers (Tanks 1 and 2, 3 and 4).

The fuel dump levers provide a means to dump fuel
by gravity and to vent pressure during emergencies.
These levers are located on the pilot’s overhead control
quadrant (1 figure 1-21) and are mechanically linked
to the dump valves and extendable chutes. The control
quadrant contains one unlabeled detent position and
one unlabeled red marked position. Each aft detent
represents the fuel valve closed and dump chute re-
tracted position. Each red painted mark indicates that
the fuel dump valve is closed and the dump chute is
in the extended position.

Fuel Dump Lever (Tanks 2A and 3A).

The dump valves for tanks 2A and 3A are hydraulically
operated by a three-position (OPEN, NEUTRAL, and
CLOSED) selector lever located in the flight station
beneath the door leading to the cabin. When the selector
lever is in the OPEN position, secondary hydraulic
pressure operates actuating cylinders which open the
dump valves that allow the fuel to dump. The NEU-
TRAL position shuts off hydraulic pressure to the
actuating cylinders and the valves remain in the last

1-18

selected position. The CLOSED position of the lever
reverses the direction of hydraulic fluid flow to the
actuating cylinders which move the dump valves to the

closed position.

ELECTRICAL POWER SYSTEM.

The basic electrical supply system is operated by direct
current power sources. Inverters provide alternating
current power for some items of equipment.

Spare Fuses and Lamps.

Main cabin and cargo compartment spare lamps are
stowed in a box in the crew compartment. Spare fuses
are located by the No. 3 M]B panel.

D.C. ELECTRICAL POWER SYSTEM.

(Refer to figure 1-9).

The direct current electrical system is nominally a 28-
volt, single-wire, (double wire forward of the 260 bulk-
head) grounded circuit with power normally supplied
by four engine-driven d.c. generators, and two storage
batteries. The d.c. generators can be individually con-
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Description

trolled and connected for parallel operation. They in-
corporate over-voltage, reverse current and reverse
polarity protection. A differential voltage reverse current
relay and a voltage regulator are provided for each
d.c. generator and its protective system.

BATTERIES.

The two 24-volt storage batteries are installed in the
nose wheel well. A three-prong reverse polarity pro-
tected receptacle for connecting an external d.c. power
supply to the aircraft power system is located in the
bottom of the fuselage to the right of the nose wheel
well.

Generator Switches.

Each engine mounted generator is controlled by a three-
position switch (3 figure 1-11) located on the M]B
No. 1 switch panel. The switch positions are labeled
ON, OFF, and RESET. Each switch is spring-loaded
from RESET to the OFF position. When a generator
switch is placed in the ON position, output of the
generator will be connected to the main d.c. bus pro-
vided loads are correct. The RESET position is a
momentary-contact position, which resets the field relay
in the event it was tripped by over-voltage or by reversed
generator polarity or was inadvertently left in the

L
0
.
O
e
e
-
-
-

Figure 1-8
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d.c. power distribution
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tripped position. [n the OFF position the generator
is disconnected from the d.c. bus, but the field is not
de-energized.

Ship’s Battery Switch.
A rwo-position switch (23 figure 1-11) with ON and
OFF positions is located on the MJB No. 1 panel. In
the OON position, the aircraft batteries are connected
to the main d.c. bus.

Generator Yoltage Warning Lights.

Below cach main generator switch is a red generator
voltage warning light (4 figure 1-11). If generator
switch is on and generator is mot connected to main
power bus, the lighe will glow.

D.C. Voltmeter,

A d.c. voltmeter {27 figure 1-11} Jocated on the MJB
No. I panel indicates the output of the generators,
bacteries, M)B bus voltage, and the APU.

D.C. Valimeter Selector Switch.

An eight-position switch (27 figure 1-11) located on the
M]JB No. | switch panel provides selection of generators
1,2, 3, 4, BAT,, BUS, APU and OFF, Parallel operation
of the genecrators and batteries necessitates that each
be disconnected individually from the bus to indicate
its potential.

D.C. Ammeters.

Two dual ammeters (2 figure 1-11) are installed on
the MJB Na. 1 switch panel. The ammeters indicate
the direct load on each generator.

RADIO POWER CONTROL SWITCH,

Direct current power is normally supplied te all radio
and radar equipment by means of a radio power control
switch (8 figure 4-16), located on the radio operator’s
stde panel. This switch controls the master radio power
relay located in the lower forward baggage compariment
which supplies d.c. power to the main radio junction

box.

A.C. ELECTRICAL SYSTEM,

Two 2000 VA three-pbase inverters in one system
supply 400-cycle, 115-volt a.c. power for normal in-
struments, and two 2500 YA single-phase invertecs in
a separate systcem supply power for the radio require-
ments. One of these inverters in each system is used

as a spare for the other, Alsa provided are two 26-volt
a.c. transformers for operation of the hydraulic pressure

1-22
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indicators and the left and right engine instruments.

MAIN INVERTERS.

(Refer o figure 1-10 Sheet 1.}

Twa 2000 volt-ampere inverters deliver three-phase
115-vole, 400-cycle a.c. power for operation of the auto-
pilot, driftmeter, engine analyzer, flight instruments,
fuel and oil quantity, and 1F.5. The No. 1 inverter is
used to supply a.c, puwer continuously and the No. 2 in-
verter functions as a standby for emergency. The circuit
is so arranged that the No. 2 inverter is cut in auto-
matically by means of the changeover reluy if the No,
| inverrer fails,

RADIO INVERTER.

(Refer to figure 1-10 Sheet 3.)

The aircraft is equipped with two 2500 volt-ampere
inverters that deliver single-phase a.c., at 115 volt, 400
cycles. The main inverter supplies a.c. power for all
L15-volt radio requirements except the AN/APS.42
tadar set which is supplied by the spare inverter, If the
main inverter fajls, changeover to the spare inverter is
accomplished automatically or manunally. Both radio in-
verters, a changeover relay and a transfer relay are
located in the lower forward baggage compartment.
Remote circuit breakers for the inverters are lacated on
the radio junction box panel (figure 1-12). An addi-
tional inverter is installed in USAF Serials 48-610 and
48-615 to operate the ARC-58 8SB system. This 2500
volt-ampere inverter delivers threc-phase a.c. at 115-valt,
400 cycles to the ARC-58 components. The inverter is
located in the lower forward baggage compartment and
is protected by threc line fuses near the inverter, and
three circuit breakers on the ARC-38 circuit breaker
panel located below the radio operator’s tuble. The in-
verter control switch s located on a small panel adjacent
to the ARC.58 inverter warning light, above the ARC-
58 control box, in the radio operator position.

EMERGENCY INVERTER.

{Refer to figure 1-10 Sheet 2.)

The emergency inverter switch and circuit breaker are
located on the MJB No. 2A panel outlined in red. With
the main and spate invertess innperative, the emer-
gency inverter will operate the pilot's and copilot's

attitude indicators, and the pilot’s directional indicator.
These instruments are outlined in green on the pilot’s
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and copilot’s instrument panels. The pilot's and co-
pilot's turn and slip indicators are d.c. powered, but
are wired through the emergency inverter switch. The
turn and slip indicators may be operared individually
by turning the emergency instrument switch ON and
by tripping the instrument inverter circuit breaker.
Power is derived directly from the batteries. The emer-
gency inverter is located on the flight station radio rack.

Instrument Inverter Switch and Warning Light.

This switch (26 figure 1-11} is located on the MJB
No. 1 panel and is labeled ON, OFF and TEST SPARE.
Placing the switch in the ON position, permnits normal
operation. In the event the inverter warning light (25
figure 1-11} glows, indicating foss of power on the
a.c. bus, the No. 2 inverter will be automatically cut
in for an alternate power source,

60 Cycle Inverter Switch.

This inverter switch Jocated en the MJB No. 3
panel, arms the 60-cycle, 110-volt inverter. This inverter
is located in the forward cargo compartment on the right
forward side. The inverter is energized when an electrical
appliance plug is inserted in an outlet. Outlets are lo-
cated in the galley, forward and aft lavatories, and at
several locadons in the cabin.

Section |
Description
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a. ¢. power supply
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emergency inverter power
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radio power supply
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compass system and rmi voltage supply
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Radio Inverter Switches.

The main and spare inverter control switches (11 figure
4-16), located on the radio operatot’s side panel, are
labeled MAIN and SPARE. The main inverter switch
has three positions, ON, OFF and SPARE ON. Placing
the switch in the ON position permits normal operation
for all a.c. operated radios except the AN/APS-42. In
the SPARE ON position, the radio ac. loads may be
manually transferred to the spare inverter and the
AN/APS-42 will cease to operate. The spare inverter
switch has two labeled positions, ON and OFF. In the
ON position, a.c. power is available for operation of
the AN/APS-42 radar. The ARC-58 inverter switch
(2 figure 4-17 Sheet 2), on USAF Serials 48.610 and
48.615, is located on the radio operator’s console above
the ARC-58 control box. The switch has two labeled
positions, ON and OFF. In the ON position, a.c. power
is available for operation of the ARC.58 components.

Radio Inverter Warning Lights.

The main and spare radio inverter warning lights (7
figure 4-16), are located on the radio operator's side
panel, one amber and one red. The amber light will
come on if the main inverter fails, indicating the auto-
matic transfer relay has cransferred the load to the spare
inverter, The red warning light is located adjacent to
the main inverter failed light and comes on if both
inverters are inoperative. The ARC.58 inverter light (1
figure 4-17 Sheet 2), on USAF Serials 48-610 and
48-615, is located at the radio operator’s control console.
The red light will come on when the inverter becomes
inoperative.

A.C. Voltmeter and A.C. Voltuge Selector Switch.

An a.c. voltmeter and a selector switch (1 figure 1-11)
are located on the MJB No. 1 panel. The selector switch
is used to select any phase of the three-phase, 115-volt
a.c. bus, and the L and R 26-volt instrument trans-
formers. The selector switch also has an OFF position.

Radio Voltmeter, Frequency Meter and Selector Switch.

An a.c. voltmeter, frequency meter, and selector switch
(5, 6 figure 4-16), are located on the radio operator’s
side panel. The selector has three positions, MAIN,
SPARE and OFF. When MAIN or SPARE positions
are selected, radio a.c. bus voltage and inverter frequency

Changed 31 October 1964

Section |
Description
are indicated on the meters. On USAF Serials 48-610 and
48-615 the selector switch, located on the same panel,
has five positions, MAIN, SPARE, A, B and C phase.
It is used to select the 115-volt a.c. bus of either the
main or spare inverter ot any phase of the ARC.58
three-phase inverter.

HYDRAULIC POWER SYSTEM.
(Refer to figure 1-13.)

Four variable-displacement hydraulic pumps, one driven
by each engine, provide operating power for the various
hydraulically operated units, The hydraulic power is
divided into two systems, the primery and secandary,
each of which obtains fluid from the main hydraulic
reservoir. The reservoir is located in the leading edge
of the left stub wing section, The reservoir is divided
vertically into two compartments up to approximately
2/3 of its height and is pressurized with air by means of
an aspirator. The reservoir partition separates secondary
system fluid from primary system fluid and each system
draws fluid from its respective compartment, The pri-
mary and secondary hydraulic power systems are not-
mally kepe separate but may be interconnected by means
of an electrically operated crossover valve. This valve
permits either the primary or secondary system to supply
ptessute to both systems for emergency operation. A
separate and auxiliary hand pump power system, with
its own reservoir, provides emergency braking or emer-
gency landing gear extension.

Hydravlic System Crosscover Valve.

An electric motot.driven valve is installed to connect
the primary and secondary hydraulic systems in the event
that one of the systems should fail. During normal
operation, the crossover valve is closed and the primary
and secondary hydraulic systems are relegated to their
respective system components. The booster return by-
pass valves automatically direct the return hydraulic
fluid from the primary and secondary hydraulic systems
to their tespective sides of the main hydraulic reservoir.
In the event that either hydraulic system should fail, che
systems can be connected by opening the crossover valve.
This allows the primary hydraulic system to feed second-
ary system components as well as the booster systems or
allows the secondary hydraulic system to feed the booster
system as well as the secondary system components. The
hydraulic system that is stll in operation will then

1-25



Section |
Description

master junction

27

26
25

24

1-26

T. 0. 1C-121A-1
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supply pressure for both hydraulic systems and the recurn
hydraulic fluid will be directed automatically by the
return bypass valves to the same side of the bydraulic
system. The aspirator, which is the means by which the
main system reservoir is pressurized, also direces brake
return fluid to the main reservoir. During normal
operation the aspirator retutn hypass valve directs the
return fluid to the secondary side of the main hydraulic
reservoir, 'The electrically controlled hydraulic system
crossover valve incorporates a manual override in the
valve hody. To operate the crossover valve manually
the crossaver valve circuit breaker should be pulled prior
to operating the valve lever, (located in the center aisle
floor of the forward passenger compartment), from the
CLOSED pasition to the OPEN position.

In the event of loss of system pressure from
either the primary or secondary system, hefore
opening the crossover valve it should be deter-
mined that loss of the remaining éystem pres-

sure and fluid will not occur.

PRIMARY HYDRAULIC SYSTEM.

The primary hydraulic system normally supplies pressure
for operation of the surface control boosters. The hy-
draulic pumps on engines No. 1 and 2 furnish the volume
and pressure required for operation of the primary sys.
tem. Rerurn lines from all primary units are mani-
folded into a common return line through the maio pri-
mary filter to the primary return port of the main
hydraulic reservair.

SECONDARY HYDRAULIC SYSTEM,

The secondary hydraulic system supplies pressure for
operation of the aspirator, landing gear, brakes, nose
wheel steering, wing flaps and tanks No. 2A and 3A
fuel dump valves. Power for the secondary system is
supplied hy the hydraulic pumps on engines No. 3 and
4. Return lines from all of the secondary system units
are manifolded into a common line through the main
secondary filter to the secendary retura port of the main

hydraulic reservoir,

Restriction Control Valve.

A restriction control valve is installed in the sccondary
system pressure manifeld to operate as a flow control
valve if the hydraulic system pressure drops to a pre-
set value. Extension of the landing gear and wing flaps
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may be slower than normal because the restriction con-
trol valve will give priority to the pressure requirements
of the flight control boosters when one of the systems
is providing hydraulic pressure for both systems through
the hydraulic crossover valve. The brakes and steering
are not affected.

EMERGENCY HAND PUMP POWER SYSTEM.

The emergency hand pump power system consists of a
separate hydraulic fluid reservoir (emergency extension
tank), lacated forward of the pilot’s rudder pedals, and
a combined hand pump and selector valve, located on the
flonr outboard of the copilot’s seat. This system provides
an auxiliary source of fluid and pressure (hand pump),
that is independent of the normal hydraulic system, for
emergency brakes and emergency gear extension in the
event of normal system failure or other existing emer-
gencies. A separate and independent set of lines, con-
nected to the down side of the landing gear actuating
cylinder up-locks and down locks, are used only duoring
cmergeacy gear extension, During emergency brake op-
eration, fluid is directed to the brake selector valve,
which in turn directs fluid to the brakes when the
selector is in the NORM. position, or through the ac-
cumulators to the brakes when the sclector is in the
EMER. position.

Additional components include provisions for replenish-
ing the system with fluid. These components consist
of a hand wobble pump with a capped inlet line (to be
attached to a portable fluid container which is stowed
in the forward cargo compartment) and an outlet line
connecting the wobble pump to a filler selector valve
which will direct replenishing fluid to the emergency

extension tank or to the main system hydraulic reservoir.

Emergency Shut-off Levers.

The emergency shut-off levers (3 fgure 1-21) are lo-
cated on a control quadrant in the ceiling of the flight
station. There is one lever for each engine, and each
lever has two positions. The CLOSED position me-
chanically shuts off the hydraulic oil supply in each
engine-driven pump suction line: The emergency shut.
off levers to the hydraulic firewall shut-offs are mechan-
ically connected by a cable and pulley system, and the
hydraulic suction shut-off valves are operated electrically
by 28-vole d.c. Refer to EMERGENCY EQUIPMENT

in this secon for operation.
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Emergency Hand Pump and Selectar Lever.

‘The emergency hand pump and selector lever are located
on the flight station floor, outhoard of the copilot’s
seat, The selector lever has two positions, EMER.
BRAKES and EMER. GEAR. When the lever is in
the EMER. BRAKES position, the hand pump may be
used to direct fluid and pressure to the brake selector
valve, By placing the brake selector lever in the NORM.
position, hand pump pressure is directed dicectly to the
brakes. By placing the brake selector lever in the EMER,
position, hand pump pressure is directed to the brake
accurnulators, thus giving accumulator pressure for ac-
tuacing the brakes. When the hand pump selector valve
is placed in the EMER. GEAR position, the hand pump
lever may be used to supply pressure, through an inde-
pendent system of lines, to the downside of the landing
gear actuating cylinders, and che uplocks and downlocks.

Hydraulic System Crossover Valve Switch.

The hydraulic system crossover switch (2 figure 1-23)
is a guarded switch installed on the flight engineer’s
upper panel. It has two positions, NORMAL and EMER-
GENCY. The NORMAL position is the closed position.
When the switch is in the EMERGENCY position, the
d.c. motor-driven crossover valve is open and the pri-
tary and secondaty hydraulic systems are interconnected.

Hydraulic Suction Shut-off Valve Switches.

Four two-position switches (4 figure 1-23) located on
the flight engineer’s upper panel, are guarded to the
OPEN position. When in the CLOSED position, d.c.
power runs the mator-driven valve to the closed posi-
tion, shutting off the flow of fluid from the main hy-
draulic resetvoir to the pump.

Hydraulic System Crossover Valve Lever.

This lever is lacated on top of the valve in the top
rear area of the forward baggage compartment (figure
1-14). It may be used to manually open or close the
crossover valve after the circuit breaker has been tripped
or in case of electrical system malfunction,

Hydraulic Reserveair Filles Selector Valve.

This selector valve, labeled OFF, EMER. RES. and
MAIN RES, is located near the hydraulic reservoir
fillert pump. The EMER. RES. or MAIN RES. positions
permits hydraulic oil to be transferred manually from
a portable container to the emergency reservoir or main
treservoir respectively,

Changed 31 October 1964
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Hydravulic Reservoir Filler Pump.

A wobble pump is lecated on the flight station floor-
offset behind the pilot’s seat. This pump transfers
hydraulic oil through a selector valve from a portable
container to the hydraulic system,

Hydravlic Fluid Quantity Indicator.

The main hydraulic reservoir dual quantity indicator
(51, figure 1-23) is located on the flight engineer's up-
per instrument panel. This indicator is actuated by the
liquidometer transmitters in the primary and secondary
sides of the main fluid reservoir. The dial is marked
EMPTY?, ONE QUARTER, ONE HALF, THREE
QUARTERS, and FULL for both systems. The indicator
is powered by 28 volis d.c.

Hydraulic System Pressure Indicators,

Two dual hydranlic pressure indicators are installed,
one on the copilot’s auxiliary instrument panel (25
figure 1-18) and one on the flight engineer’s upper
instrument panel (48 figure 1-23). The indicators are
calibrated in psi. One needle in each instrument indi-
cates the hydraulic pressure in the primary system and
the other needle indicates the pressure in the secondary
system. Each indicator is electrically connected to a
pressare transmitter located in the pressure lines of
each system. The indicators are powered by 26 volis a.c.

Hydraulic Pump Low Pressure Waming Lights.

Four pump low-pressure watning lights are installed on
the flight engineer's upper instrument panel (46 figure
1-23), and on the copilot’s anxiliary instrument panel
(23 figure 1-18). The lights are numbered from left
to right and are electrically connected to the hydraulic
pressure warning switches.

Emergency Extension Hydraulic Reservoir Sight Gage.

A sight gage mounted on the emergency extension reser-
voir is visible between the pilot’s rudder pedals.

FLIGHT CONTROL SYSTEM.

The elevators, mdders, and ailerons are actuated by
cable and polley systems which incorporate tension
regulators that automatically maintain constant tension
in the cable systems. Each outboard rudder, each ele-
vatot, and each aileron is also provided with a cable-
operated trim tab controlled from the flight station.
Hydraulic boosters are built into the elevator, rudder,
and aileron cable systems to assist the pilot in moving

1-31



Section |
Description

hydraulic crossover

A 125 et

sl M Tt Tal® o
B s

Figure 1-14

the control surfaces. The elevator and the rudder booster
systems incorporate a complete electrical power unit
that will provide an auxiliary source of hydraulic power
to the booster assemblies in the event of primary or
secondary hydraulic system failure. Hydraulic fluid for
this emergency system is provided by the primary system
and stored in accumulators and reservoirs in the tail
cone. There is no source of auxiliary hydraulic power
for the aileron booster system.

FLIGHT CONTROL BOOSTERS.

Hydraulic pressure for the flight control boosters is
supplied normally by the primary hydraulic system. In
the event of failure of the primary system, hydraulic
pressure can be supplied to the flight control boosters
through the hydraulic system crossover valve. This will
direct secondary system pressure to the boosters.

1
CAUTION )

PO -

Do not operate the hydraulic system crossover
valve until it has been determined that loss of
the remaining system pressure and fluid will
not occur.
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Each booster assembly includes a hydraulic actuating
cylinder which applies the force and a four-way control
valve which regulates the speed and direction of move-
ment of the actuating cylinder piston. Any movement
of the rudder pedals or control wheel opens the control
valve or valves which direct hydraulic pressure to the
actuating cylinder or cylinders.

Surface Control Lock.

The effect of surface control locks is achieved by leaving
the flight control boosters ON while the aircraft is
parked. The boosters provide sufficient resistances in the
system to absorb the impact loads caused by gusts.

AILERON CONTROL SYSTEM.

Aileron control consists of a cable and pulley system that
connect the pilots’ control wheels with the aileron booster
assemblies, located in the wing forward of each aileron.
As the control wheel is rotated, push rods mechanically
force the ailerons and the aileron booster control valves
which hydraulically boost the control wheel action.

Aileron Trim Tabs.

Each aileron incorporates a mechanically controlled and
servo-acting trim tab. Motion of the ailerons causes
the servo-acting trim tab to automatically move in the
opposite direction to aid the pilot in maneuvering the
aircraft. This tab is also mechanically attached to a
handcrank located on the pilot’s pedestal which is used
for trimming the aircraft laterally.

ELEVATOR CONTROL SYSTEM.

The elevator control system consists of a cable system
that connects the control columns with the booster
assembly which is located in the aft end of the fuselage.
As the control column is moved forward and aft, the
system mechanically actuates the elevators and the ele-
vator booster control valve which regulates the flow to
the cylinder supplying hydraulic boost for the elevators.
In the event of hydraulic power system failure, elevator
booster operation is provided by an electrically-driven
hydraulic pump which supplies hydraulic power to the
elevator booster assembly.

Elevator Trim Tabs.

Elevator trim can be controlled either manually by con-
trol wheels on the pilot’s pedestal, or electrically by push
buttons on pilot’s control wheel. The elevator trim wheel
is rotated forward for nose down, and aft for nose up
trim. A dial indicator is mounted inboard of the wheels

Changed 31 October 1964
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and indicates the relative position of the tabs. The
elevator electric trim tab operates from the ship’s electri-
cal system, or directly from the battery in case of
electrical failure. A spring loaded lever, installed on the
pedestal, permits disengaging or engaging of the clutch
for electrical operation of the tabs.

Note

When both buttons are depressed simultane-
ously the elevator trim tabs will move to give
nose up trim. Releasing either button but con-
tinuing to hold the other will also give nose
up trim. In case of emergency, disengaging the
clutch can be accomplished by moving the
clotch handle forward until the spring loaded
lock falls in the detent position.

RUDDER CONTROL SYSTEM.

The rudder control system consists of a cable system that
connects the pilots’ rudder pedals with the rudder booster
assembly. This quadrant assembly is connected to the
center rudder which is interconnected with the outboard
rudders. Rudder booster operation is similar in principle
to the aileron and elevator boosters. In the event of
hydraulic power system failure, rudder booster opera-
tion may be provided by an auxiliary electrically-driven
hydraulic pump which supplies hydraulic power to the
rudder booster assembly. The rudder booster control
fever must be left in the boost ON position, however, in
order to obtain auxiliary rudder booster operation.

Rudder Trim Tabs.
The flight station trim tab control is connected by cable
to each rudder tab gear box.

Rudder Pedols.

The rudder pedals are conventional in operation and are
mechanically connected 10 a rudder booster assembly and
the center rudder which is interconnected to the out-
board rudders. Each pedal has an individual position
latch for alignment and adjustment located at the base
of the pedal. Adjustments are made by lifting the spring-
loaded position latch and moving the pedal to the
desired position. Toe pedals are installed on top of
each rudder pedal.

Control Whesl.
The pilot’s and copilot’s control wheels are also con-
ventional in operation and are mechanically connected

Section |
Description -

to booster assemblies which in turn are connected to
the ailerons and elevators.

Aileron Booster Lever,

Theaileron booster control lever (3 figure1-22) is located
on the pilots’ pedestal to the left of the throttle controls.
When the booster lever is pulled to the OFF (aft) po-
sition, hydraulic pressute is shut off and the bypass
valves in each cylinder are opened to allow the fluid to
flow freely from one end of the cylinder to the other
as the ailerons are moved, When the boosters are shut
off, the control wheel forces are transmitted to the
ailerons through the mechanical system of cables and
linkage.

Aileron Trim Tob Handcrank.

The aileron trim tab handcrank (22 figure 1-22) is lo-
cated on the pilots’ pedestal. Tab position is shown
by a needle forward of the handle and by a dial indi-
cator below the handcrank. The needle on the lower
dial gives the most sensitive indication. Direction of
rotation of the handcrank matches direction of the roll
of the aircraft.

Elovator Emergency Booster Shift Lever,

The elevator emergency booster shift lever (21 figure
1-22) is located on the left side of che pilots’ pedestal
and consists of a shaf¢ with a push-bucton lock on the
handle grip. Normally, the lever is in the forward and
down position for boost ON operation. It is pulled
upward and aft for boost off. In the event of elevator
booster system failure, the elevators may be actuated
manually by use of the elevator emergency booster shift
lever, When this shift lever is pulled upward, it shuts
off and bypasses the normal and the auxiliary booster
systems and alters che leverage ratio between the control
columns and the elevator. This provides the pilots with
sufficient mechanical advantage to actuate the elevators
manually during the boost-off aperations. The amount
of elevator travel in relation to control column move-
ment is reduced approximately 3 to 1. There is ap-
proximately 1 or 2 inches of free movement in the
control calumn before elevator movement is affected.

Elevator Auxiliary Bsoster Indicator Light.

The elevator auxiliary booster indicacor light (5 figure
1.21) is located on the pilots’ overhead panel adjacent
to the elevator auxiliary booster switch, The indicator
light is connected to the d.c. system and glows amber
when the auxiliary boost pump is in operation.
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Elevator Auxiliary Booster Switch.

The elevator auxiliary booster switch (9 figure 1-21},
located on the pilots” overhead panel, has three positions,
ON, OFF and EMERGENCY. It is spring-loaded
to OFF from the EMERGENCY position. In the ON
position, the d.c. electrically operated auxiliary hydrau-
lic pump supplies hydraulic power to the booster. In the
event of normal hydraulic power failure and electrical
system failure, che switch can be held in the EMER-
GENCY position to energize the auxiliary booster.
The EMERGENCY position is connected to the emer-
gency d.c. power bus, The elevator emergency booster
shift lever must be in the boost on (forward and
down) position in order to obtain auxiliary elevator
booster operation.

Elevator Trim Tab Wheels and Indicator.

The elevator trim tabs are controlled by wheels (1
figure 1-22) located on each side of the pilots pedestal
and are interconnected. The wheels are rotated forward
for nose-down, and aft for nose-up tril:n. A dial needle
indicator is mouanted inboard of the wheels and indicates
the relative position of the tabs.

Rudder Boost Control Lever.

The rudder boost control lever {2 figure 1-22) is located
on the pilots’ pedestal to the left of the throttle controls.
When the booster control lever is pulled to the OFF
(afr) posidon, the hydraulic pressure is shut off and the
bypass valve is opened in the rudder actuating cylinder.
This allows the fluid to flow freely from one end of the
cylinder to the other as the rudders are moved. When the
mdder booster is shut off the rudder pedal forces are
transmitted to the rudders through the mechanical sys-
tem of cables and linkage.

Rudder Auxiliary Controt Booster Switch,

The rudder auxiliaty control booster switch, located on
the pilots’ overhead switch panel (8 figure 1-21), has
three positions, ON, OFF, and EMERGENCY. It is
spring-loaded to OFF from the EMERGENCY position.
In the ON position, the d.c. electrically operated hydrau-
lic pump is energized which supplies auxiliary hydrau-
lic power to the rudder booster in the event normal
hydraulic power is not available, provided the rudder
booster lever is in the ON position. When the switch
is held in the EMERGENCY position, electrical power
is supplied directly to the auxiliary motor from the
emetgency d.c. power bus.

Rudder Auxiliary Control Booster Indicator Light.

The rudder auxiliary control booster indicator light (6
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figure 1-21) is located on the pilots’ overhead panel ad-
jacent to the rudder auxiliary booster switch. The indi-
cator light (d.c.) glows amber whenever the auxiliary
boost pump is in operation.

Rudder Trim Tob Handcrank.

The rudder trim tab handcrank (24 Agure 1-22) is lo-
cated on the pilots’ pedestal, Tab position is shown
by a dial indicator forward of the handcrank. Direction
of rotation of the handcrank matches direction of the
turn of the aircraft,

WING FLAPS.

The wing flaps are Fowler-type and the flap motion,
during extension, is a combination of an aft and down-
ward rtilting movement. There are twelve flap sections,
ten of which are located in the inner wing panels (five in
each wing) and two in the center section. The flap
control lever is connected by control cables to the flap
control unit located in the wing center section rear
beamn. The flap control unit consists of 2 hydraulic se-
lector valve and a follow-up mechanism that controls
two hydraulically-driven motots which supply the driving
force for the wing flaps. The control unit also allows
pre-positioning of the flaps and changing of the flap
movement at any time withour completing a selected
cycle. The two hydraulic motors are located on the rear
wing beam in the center section, and are powered by
the secondary hydraulic system,

WING FLAP ASYMMETRY PROTECTION SYSTEM.

The wing fap asymmetry protection system consists
of cam-driven switches mounted on each of the excreme
right outboard and extreme left outboard wing flap
intermediate gear boxes. These switches are adjusted
so that an open circuit exists during normal operation
of the wing flaps. Should an asymmetrcial wing flap
condition caused by flap torque tube failure occur, the
cam-driven switch on the flap will stap its rotation. The
other switch assembly will continue to rotate until a cir-
cuit is completed through one of the contacts in the
switch assembly that has stopped. This completed electri-
cal circuit erips a mechanical latching relay, which in turn
energizes an asymmetrical wing flap warning light, and
closes an electtic motor-dtiven hydraulic shut-off valve
which shuts off the hydraulic pressure to the wing flap
motors and stops the motion of the wing flaps. Two
transmitters within the asymmetry switch boxes are con-
nected electrically to two pointers in the dual asymmerry
and position indicators,
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Wing Flap Shut Off Test Switch and Warning Light.

A two-position wing flap shut-off test switch (17 figure
1-18) and an asymmetrical wing flap warning light
(17 figure 1-18) taking their power from the d.c. sys-
tem are located on the copilot’s instrument panel. This
test switch provides a means of testing the operation
of the shut-off valve without energizing the latching
relay, and testing the asymmetrical wing flap warning
light. If the switch is held in the TEST position while
the flaps are moving, the warning light will illuminate
and the flaps will stop. This can be further checked
by the indication of the wing flap indicator. When the
switch is released to return to the NORMAL position,
the wing flaps will resume travel.

Wing Flap Lever.

The wing flap lever (10 figure 1-22) is located on the
top, right side of the pilots’ pedestal. There are four
placarded positions on the quadrant: FULL-UP, TAKE-
OFF, APPROACH, and LANDING. The flaps are
actuated by a mechanical-hydraulic system, including a
cable system that is attached to the control unit. When
the lever is full forward, the flaps are retracted or are
in the UP position (0% extension). Moving the flap
lever progressively aft permits the following flap ex-
tensions:

TAKE-OFF ( 60% extension)
APPROACH ( 809% extension)
LANDING (100% extension)

A wing flap lever warning horn switch, wired in parallel
with the landing gear warning horn throttle switches,
is installed in the wing flap follow-up mechanism. When
the wing flap lever is moved to the APPROACH or
LANDING position, and the landing gear is not down
and locked, the landing gear warning horn will sound.

Wing Flap Emergency Extension Handcrank.

The emergency extension handcrank is strapped in the
right hand galley closet. It fits onto the emergency
extension crank square drive located below the emer-
gency extension access door (figure 1-15). Cranking
counter-clockwise extends the flaps.

Wing Flap Motor By-pass Valve.

This valve (figure 1-15) is located in the aft baggage
compartment, with access to it available through the
floor in the second passenger compartment. It is used
during emergency extension of the wing flaps, and allows
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extension

Figure 1-15

hydraulic fluid to bypass the flap motor when the valve
is opened. This prevents accidental operation of the
wing flaps in case the secondary pressure increases when
the hand crank is being used. The valve is normally
safetied in the CLOSED position. Turning the valve
counterclockwise places it in the OPEN (bypass) posi-

tion.

Wing Flap Asymmetry Indicator.

The wing flap asymmetry indicator (19 figure 1-18) is
located on the copilot’s instrument panel. The two
needles are labeled L and R and the positions are marked
UP, TAKE-OFF, APPROACH, and LANDING. These
markings correspond to those shown on the flap lever.
Under normal operating conditions with power from the
26 volt a.c. circuit, the needles are in the same position
but if an asymmetrical condition occurs in the flaps, the

needles will not coincide.

Wing Flap Position Indicator.

The wing flap position indicator (33 figure 1-18) is
located on the pilots’ center instrument panel. The
DOWN position corresponds to the 100% extension.
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LANDING GEAR.

The aircraft is equipped with a fully retractable, tri-
cycle landing gear. When the gear retracts, the nose
gear pivots aft into the underside of the fuselage, and
the main gears pivot forward into the nacelle wheel
wells. Landing gear doors, which are mechanically
operated by the shock struts, lie flush with the airplane
contour when the gears are retracted. The secondary
hydraulic system provides the hydraulic pressure to op-
erate the uplocks, downlocks, and actuating cylinders
which extend and retract the landing gear, The nose
and main gears also have pneumatic shock struts, which
utilize air and hydraulic fluid to give controlled resistance
to taxiing, take.off, and landing shocks. Dual wheels
are mounted on each of the landing gear shock struts.
The nose gear wheels are cambered 12 degrees to help
forward castering. A centering saddle cam is buile into
the nose gear shock strut to align the gear when there is
no weight on it. Scissors links keep the landing gear
shock strut pistons and cylinders in alignment. For
ground handling, the nose gear scissors link may be
quickly disconnected by removing the center pivot bol:.

LANDING GEAR HYDRAULIC 5YSTEM.

A cable-actuated hydraulic selector valve, focated in the
center of the forward cargo compartment on the left side,
directs secondary hydraulic pressure to either the re-
tracting or extending ends of the landing gear actuating
cylinders and to the uplocks or downlocks. The main
gear actuating cylinders, which are Jocated on each

upper drag strut assembly, have a rtun-around valve
which allows hydraulic fluid tc pass from one side of
the actuating cylinder pistons to the other without re-
turping the fluid to the hydraulic reservoir when the
gears extend, thus reducing operating time.

EMERGENCY LANDING GEAR EXTENSION.

In the event that the main hydraulic system does not
supply sufficient pressure, the landing gear can be ex-
. tended by means of a hand pump system. Hydraulic
fluid for the hand pump is taken from the emergency
extension hydraulic reservoir and is directed to the up.
lacks, gear actuating cylinders, and downlocks through
separate hydraulic lines. No emergency means is pro-
vided for gear retraction.

MAIN GEAR DRAG STRUTS.

The main gear drag strut assembly consists of an upper
and lower drag strut. The upper strut is composed of
two rigid triangular forgings, which are bolted together
with pivot points at each end, The lower drag strut is
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a hydraulic cylinder that absorbs rearward and forward
shock loads of landing and taxiing by the combined
action of an internal spring and a metering orifice,
There is no circulation of fluid through the lower drag
strut, but pressure from the secondary hydraulic system
is used to maintain the hydraulic fluid in this scrur when
the landing gear lever is in the DOWN position,

Uplocks.,

The main gear uplocks are mechanically engaged to the
landing gears by tripping the uplock triggers when the
gears are completely retracted. The locks are released
by hydraulic pressure and are held open by springs and
pressure as the gear extends, The nose gear uplock
operation is similar to that of the main gear. The gears
cannot be released from the uplocks by maneuvering
loads.

Downlacks.

When each main gear is in the down position, a down-
lock strut prevents the drag strut from folding. One end
of the downlock strut connects to the pivor that connects
the upper and lower drag struts, and the other end hooks
over a lock shaft, mounted in the wheel well. A spring-
loaded latch in the hook prevents disengagement except
by operation of a hydraulically-operated downlock te-
lease cylinder, The nose gear dewnlock is 2 mechanical

cam that locks the drag strut in the extended position.
The gear cannot retract until the cam is released by the
hydrautically-operated nose gear downlock release cyl-
inder,

Ground Safety Pins.

When the aircraft is parked, ground safety pins are
supplied for insertion in the downlock mechanism. These
pins will prevent accidental folding of the gears should
inadvertent downlock release occur because of misposi-
tioning of the landing gear lever when secondary hydrau-
lic system pressure is available. These pins cannot be
temoved if the hydraulic forces present are on the up
side of the cylinder.

Landing Geor Lever and Reloase Trigger,

The landing gear lever (18 figure 1-22) is located on
the right, aft face of the pilots’ pedestal and actuates
the landing gear selector valve by control cables. It has
three positions, UP, DOWN, and NEUTRAL. The lever
is moved to the UP position to retract the landing gear
and te the DOWN position to extend it. There is a
detent in the NEUTRAL position (midway between the
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UP and DOWN positions). The landing gear lever
must be pulled out, then up, to pass through the NEU-
TRAL position to the UP position. To raise the gear
the release trigger (16 figure 1-22) located to the right of
the landing gear lever must be moved toward the land-
ing gear lever and held in place before the lever can
be moved to the UP position. After the landing gear
has been retracted, the lever should be moved to the
NEUTRAL position to decrease the possibility of leaks
occuring in the landing gear system in flight. The up-
locks hold the gear in the retracted position. When the
landing gear is extended, the lever should be left in the
DOWN position in order to keep hydraulic pressure on
the down side as long as the aircraft is on the ground.

Solenoid Lock Release.

A solenoid lock is provided for the landing gear lever
to prevent accidental movement of the lever into the
UP position when the weight of the airplane is on the
gear. The solenoid lock is operated by d.c. power through
both main gear scissors switches. The solenoid lock may
be manually released by depressing the landing gear
solenoid lock release accessible through a hole in the
right side of the pilots” pedestal.

Emergency Hand Pump and Selector Lever.

The emergency hand pump and the selector lever are
located on the flight station floor outboard of the
copilot’s seat. The selector lever has two positions,
EMER. BRAKE and EMER, GEAR. When the selector
lever is in the EMER. GEAR (aft) position, the hand
pump may be used to supply pressure through inde-
pendent emergency extension lines to the uplocks, actu-
ating cylinders, and downlocks. The selector lever is
spring-latched in the EMER. BRAKE (forward) po-
sition.

Note

If the emergency hand pump selector valve is
left in the EMER. GEAR (aft) position, and
aormal hydraulic pressure is applied for gear
retraction, the gear will pot retract, This is due
to the shuttle valve on the emergency extension
side being held in place by the hand pump
pressure used during gear extension. If the
shuttle valve is left in this position, there is 2
possibility of fluid returning to the emergency
extension tank and overflowing.
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Landing Gear Indicater Lights.

These four d.c. fights (34 figure 1-18) are located on the
pilots’ center instrument panel. One glows (red) when-
ever the landing gear is in an unlocked position. It goes
out when the gear is in the retracted and locked posi-
tion or in the extended and locked position. Three
green lights come on when the gear is in the extended
and locked position.

Landing Gear Warning Horn and Release Lever.

A landing gear warning horn is operated by four throttle
switches connected in parallel with the unlock contacts
of the downlock switches which also are conmected in
parallel. This horn will sound if one or more of the
throttles is retarded beyond a critical sewing and any
gear is not down and locked. The landing gear warning
horn can be silenced by locking the landing gear down,
advancing the throttles, or raising the horn release
lever located on the left side of the pilots’ pedestal.
When the throttles are re-advanced the warning horn
circuit is resec.

NOSE GEAR STEERING SYSTEM.

The nose gear is steeted by a small control wheel lo-
cated on the left side of the pilots’ station. This is 2
true steering system, having control cables running from
the control wheel to a drum mounted on the shock
sttut. The steering valve is actuated by these cables
passing through the steering valve control mechanism.
This valve directs secondary hydraulic pressure to the
left and to the tight steering cylinders. The piston rods
of these cylinders are attached to the drum mounted on
the shock strut and turn the shock strut and wheels the
same amount as the cable travels on the drum. Approxi-
mately 1% turns of the control wheel will turn the nose
wheel about 6814 degrees and the geometry of the gear
will cause it to caster to the straight ahead position when
the steering wheel is released. In this position the aircraft
may be turned by the brakes or differential power.
The cables, attached to the drum through the steer
control to the steering wheel, cause the steering wheel to
return to the neutral position. This pesition is marked by
the alignment of two lines on the hub of the steering
wheel and its shaft bearing. When the nose strut is
turned 6814 degrees, the inner main shock struc will
turn on a tadius of 12 feet. The steering cylinders also
act as shimmy dampers and for this purpose they are
equipped with orifices which rescrict che fluid flow be-
tween the cylinders. In case of secondary hydraulic
failure, a spring-loaded accumulacor, which is a part
of the steering control valve, supplies a differential
volume of fluid for shimmy damping. The steering
wheel will fold along its diameter when not in use. A
shutoff valve in the hydraulic line is linked to the nose
gear strut to shut off hydraulic pressure to the steering
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control valve when the nose gear is approximately 3645
degrees from the fully retracted position.

BRAKE SYSTEM.

The two main landing gears are equipped with hydraulic
power multiple disc brakes, that are controlled by either
the pilot or copilot. One brake unit operates on each
main gear wheel, making a total of four brake units on
the aircraft. (The brake system is divided into two sys-
tems, the normal and the emergency systems, from the
brake selector valve, to the brake control through separ-
ate plumbing to the brake assemblies). Hydraulic pres-
sure is normally supplied by the secondary hydraulic
system, taken upstream of the restriction control valve,
Each brake control valve unit consists of two valves, one
for normal actuation of the two brakes at each gear, and
one for emergency brake actuation of both brakes at each
gear. In the event of loss of secondary system pressure,
actuation of the hydraulic system crossover valve permits
the use of primary system pressure.

[ e
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Do aot operate the hydraulic system crossover
valve until it has been determined that a loss
of the remaining system pressure and fluid will
not Occur.

NORMAL BRAKE SYSTEM.

The normal brake system is selected by placing the
brake selector valve lever in the NORM. position. When
the toe pedals are pressed, pressure from the secondary
hydraulic system (or when hand pump is used) is trans-
mitted through the brake selector valve and through the
normal side of the dual brake control valves to the
normal side of the brake assemblies.

EMERGENCY BRAKE SYSTEM.

If the nermal secondary system and primary system are
inoperative the emergency system should be used. The
emergency brake system is selected by placing the brake
selector lever in the EMER. position. With the brake
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selector lever in the EMER. position and the hand pump
selector lever in the EMER, BRAKE position, hand
pump pressure is directed through the brake selector
valve to charge the brake accumulators. When either the
pilot’s or copilot's brake pedals are depressed, pressure
is directed from the hrake accumulators through the
emergency side of the dual brake control valves, and
then through separate plumbing to the emergency side
of the brakes. When the brake accumulators ate fully
charged, a minimum of 12 applications of the brake
pedals are available without actuating the hand pump.
However, if the brake accurnulators will not maintain
pressure due to damaged diaphragms, or if the air
charge is depleted, pressure will be available to the
brakes by placing the brake selector lever in the NORM.
position, the hand pump selector in the EMER. BRAKE
position, and by actuating the hand pump. With the
brake selector in the NORM. pasition, hand pump pres-
sure bypasses the brake accumulators and is direcred to
the brakes through the normal system plumbing. This
procedure is also recommended if the brake accumulators
are in satisfactory condition but the emergency brake
pressure is low and there is not sufficient time to re-
charge accumulators with the hand pump.

Note
#® When secondary system pressure is available
the brake accumulatars can be charged by plac-
ing the brake selector lever in the EMER.
position.

#  Brake accumulator pre-charge air pressure (600
psi) may be checked in flighe by firsc turning
off No. 3 and 4 hydraulic shut-off valves and
placing the brake selector lever in the EMER.
position. Next depress the brakes intermiteently
until the last big drop in pressure occurs, ot the
first big rise in pressure when chacging the ac-
cumulators with the hand pump.

PARKING BRAKES.

The parking brake holds the brake contral valves open
after the toe pedals have been depressed and parking
brake lever has been engaged. When the brake selector
valve Jever is in the EMER. position, the accumulators
supply the pressure necessary to keep the brakes set
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after the engines have been shut down, and normal
hydraulic system pressure is no longer available. When
fully charged, the brake accumulators will maintain
adequate pressute to park the aircraft for approximately
24 hours. Leakage, thermal expansion and contraction
causes the accumulator pressure to dissipate.

Note
The brake selector lever must be placed in the
EMER, position for parking and securing the
aircraft.

BRAKES.

Each of the dual wheels on the main landing gear is
equipped with one hydraulically-operated multiple disc-
type brake assembly. The two brake assemblies on each
pair of wheels are interconnected and are supplied by
normal system pressure Of emMETgency system pressure
selected by the brake selector valve.

Brake Pedals.

The brakes are controlled by the toe portion of the
rudder pedals, which are connected to the brake con-
trol valves. The pilot's and copilot’s brake pedals are
interconnected by cables, Slack take-up springs are in-
stalled on each cable to take up the slack when the brake
pedals are applied. The linkage is so arranged that the
toe pedals can be depressed approximately 5° before
pressute is fed to the brakes. As the pedals are de-
pressed beyond approximately 5°, the pressure increases.
The rudder pedals are hinged and geometry of the link-
age is such that pedal movement for rudder control does
not actuate the brake valve unless the pedals are tilted
forward by toe pressure.

Parking Brake Handle.

There are two parking brake handles (23 figure 1-22),
one on each side of the pilots’ pedestal. They are both
connected to a lever at the rear of the pedestal. With the
parking brake handle in the lowered position, the park-
ing brake is off. While the toe pedals are depressed,
the mechanical linkage holds the brake valves open.
Depressing the brake pedals automatically releases the
parking brake.

Brake 5Selector Lever.

The brake selector lever is located on the aft face of
the pilots' pedestal (19 figure 1-22) where it is accessible
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to both pilots, It is placarded BRAKES, with its two
positions, EMER. and NORM. The lever mechanically
operates the brake hydraulic selector valve.

Hand Pump Seloctor Lever.

The hand pump selector lever is located near the base
of the emetgency hand pump to che right of the copilot’s
seat. The lever is placarded EMER, BRAKES (forward)
and EMER. GEAR ({(aft). The lever is always in the
EMER. BRAKES (forward) position and is safetied,
and must be in this position whenever the hand pump
is used to supply emergency brake pressure either to the
normal or emergency brake system.

Parking Brake Warning Light.

Thete are two parking brake d¢ warmning lights; one
located on the lower right of che pilot's instrument
panel (31 figure 1-18), the other located on the lower
left of the capilot’s instrument panel. The warning
lights are actuated by the parking brake control
mechanism, when the brake handle is raised,

3 4
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The parking brake warning light anly indicates
that the parking brake handle is raised and
does not indicate that brakes are locked suffi-
ciently to keep the aircraft from rolling.

Emergency Brake Pressure Indicator.

The emergency brake pressure indicator is located on
the copilot’s auxiliary instrument panel (24 figure 1-18).
It is a direct pressure instrument calibrated in psi and
is actuated by hydraulic pressure in the emergency brake

system accumulators.

INSTRUMENTS,

Instruments are installed on the air condidoning control
panel and on the pilots', flight engineer’s and ¢he navi-
gator’s instrument panels. The instruments that are not
discussed in the following paragraphs are those which
are a part of a complete system. Those instruments are
discussed with the appropriate system.
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NO. OF
REF. PART POINTS CAPACITY REPLEMISH WITH REMARKS
1 BRAKE ACCUMLULATORS 2 600 PS1 EACH AIR CHARGE WITHOUT HYDRALULIC
PRESSURE
2 ENGINE OIL TANKS q 55 GALS. GRADE 1100 INTEGRAL DIiP-STICKS 1N
FILLER NECKS 45 GALS,
3 ANTI-1CING FLUID TANK 2 20 GALS. EA. MIL-F-5566
) CABIN SUPERCHARGER DRIVE 2 590 CC EA. APPROX. FILL 200 ¥ 25 HOURS
SHAFT DISCONNECT HOUSING
5 CABIN SUPERCHARGER Q1L 2 2GALS, EA, S.AE 10 DRAIN AND REFILL AT
TANK 200 AND 400 HOURS
[ FUEL TANKS 28 AND 3A 1 EACH 565 GALS. 1001130 & 115/145
T REFRIGERATION UNIT 1 1 PINT SAE XN CHECK AT 100 HR.
8 FUEL TANKS 1 AND 4 1 EACH 1555 GALS. 100/130 & 115/145
9 WASH WATER 1 42 GALS. WATER
10 AUXILIARY PGWER UNIT 1 3 qTs. S.AEX
11 MAIN HYDRAULIC RESERVOIR 1 10 GALS. MIL-0-5606 INTEG, DIPSTICK SERV, TO 7.1
GALS,
12 OXYGEN SYSTEM SUPPLY L] 144 CU. FT. OXYGEN SERVICE TO 425 PSI
GCYLINDERS
13 EMERGENCY HYDRAULIC 1 4.5 GALS, MIL-G-5606 SERVICE TO RED LINE
RESERYOQIR
14 FUEL TANKS 2 AND 3 1 EACH 790 GALS, 1001130 & 1151145
Figure 1-16
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ALTIMETERS.

Five sensitive altimeters are mounted in the aircraft. One
is locared on the ait conditioning control panel and one
each is installed in the pilot’s, copilot’s (6 figure 1-18),
flight engineer’s upper (49 figure 1-23), and navigator’s
(8 figure 4-23) inscrument panels. The altimeters in-
clude a new extended 10,000 foot pointer incorporating
a notched disc warning indicator. At altitudes below
16,000 feer a striped section will appear through the
notched disc. The modified altimeters improve the
readability of the 10,000 foot pointer and provide a
constant reminder when the aircraft altitude is less than
16,000 feet. The altimeters have a range of 50,000
feet altiude and a ground setting scale marked in
inches of mercury. The static air pressure is taken
from static ports on the fuselage.

Note

It is possible to set a majority of the standard
altimeters in USAF use in error by 10,000 feet.
This happens when the barometric set knaob is
continuously rotated after the baro scale is out
of view. The knob can be rotated until even-
tually the numbers will reappear in the Kolls-
man window from the opposite side. If the
correct altimeter setting is then established, the
altimeter will read approximately 10,000 feet in
error. As a preflight check, special attention
should be giveri to the altimeter to assure that
the 10,000 foot poincer is reading correctly,

AIRSPEED INDICATORS.

Airspeed indicatoes (2 figure 1-18) are mounted on the
pilot’s, copilot’s, and navigator’s panels, and on the
flight engineer's upper instrument panel. The airspeed
indicators are calibrated in knots. Correction cards are
provided,

VERTICAL VELOCITY INDICATORS.

Four instruments (21 figure 1-18) indicating vertical
velocity during climb or descent are mounted on the
pilot'’s and copilot’s panels, the flight engineer's over-
head instrument panel, and on the air conditioning
control panel, The vertical velocity indicator on the
air conditioning control panel indicates only the equiva-
lent cabin pressure rate-of-change. The other two indi-
cators show the aircraft rate of climb or descent.

DIRECTIONAL INDICATOR (MDI).

The directional indicator is located on the navigator’s
instrument panel (3 figure 4-23) and indicates the
magnetic heading of the aircraft. The azimuth dial is
directly connected through gears and linkage to an
induction motor which operates both directionally and
proportionally to changes of the magnetic heading of
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the aircraft. The gyro Flux Gate transmitter, mounted
in the lefe wing, senses the aircraft heading changes,
because of its change of position in the earth’s tnagnetic
field, and cransmics an electrical signal to the Flux Gate

~indicator. Heading information from this indicator is

repeated on the copilot’s ADF RMI and VOR -TACAN
RMI and on the pilor’s ADF RMI It also originates
a course signal impulse for the automaric pilot control.
(Refer to Automatic Pilot Controls, Section IV.) Power
fur operation of the Flux Gate direction indicator sys-
tem is supplied by the d.c. and a.c. electrical systems,

C-2 COMPASS.

The C-2 compass system provides an accurate, stabilized
indication of the aircraft heading, The system consists
of an amplifier located in the right hand side of the
nose, a flux valve and compensator located in the right
wing, an indicator located on the copilot’s instrument
panel (27 figure 1-18) and a gyrosyn compass-directional
gyro switch Jocated on the copilot’s instcument panel
(20 figute 1-18). Compass information is repeated on
the navigator’s RMI, the pilot's VOR TACAN RMI,
and on the piloc’s IFS course indicator. The C-2 com-
pass system utilizes both 400-cycle a.c. and d.c. power
simultaneously.

DIRECTIONAL INDICATOR (DIRECTIONAL

GYRO) C5C.

A directional indicator {C5C) is mounted on the left
side of the navigator’s table and is used in Polar regions.
Power is supplied by the main inverter system,

COMPASS (B-16).

A standby magnetic compass (13 figure 1-21) is pro-
vided. The compass card is calibrated in degrees and
indicates the direction of flight with reference to mag-
netic north. A compass correction card is mounted on
each side of the compass.

ATTITUDE INDICATORS.

Two attitude indicators (7 figure 1-18), powered by
115-vplt a.c. current, is mounted on the pilot's and co-
pilot’s instrument panels. Each indicator is an electrically-
driven, vertical seeking gyro, coupled with a bank
marker and a horizontal reference bar. A knob on the
instrument provides adjustment of che horizoatal ref-
etence bar to correspond to different pitch artitudes,
An additional vacuum driven, attitude indicator is pro-
vided as standby equipment. This instrument is locared
on the pilot's auxiliary instrument panel (41 figure 1-18).

TURN AND SLIP INDICATORS.

Two turn and slip indicators (29 figure 1-18) are pro-
vided. They are mounted on the pilot’s and copilot’s
instroment panels. The indicators are powered by 28-
volt d.c. current supplied through the inverter switch.
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pilot’s station — typical

Figure 1-17
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pilots’ instrument panels
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29 40 3921 26 323837 36 35 34

33 323130 29 12827 26 25

RADIO MAGNETIC INDICATOR ( ADF ) { 2 PLACES ) 22 ( DME ) RANGE INDICATOR ( TACAN }
AIRSPEED INDICATOR ( 2 PLACES ) 23 HYDRAULIC PUMP LOW PRESSURE WARNING LIGHTS
IFS COURSE INDICATOR 24 EMERGENCY BRAKE PRESSURE INDICATOR
TURN AND SLIP POWER-OFF WARNING LIGHT ( 2 PLACES ) 25 HYDRAULIC SYSTEMS PRESSURE INDICATOR ( HIDDEN )
IFS APPROACH HORIZON INDICATOR 26 INSTRUMENT STATIC PRESSURE SELECTOR VALVE ( 2 PLACES )
ALTIMETER ( 2 PLACES ) 27 DIRECTION INDICATOR { GYROSYN COMAPSS )
ALTITUDE INDICATOR ( 2 PLACES ) 28 CLOCK
IFS GYRO CAGED WARNING LIGHT 29 TURN AND SLIP INDICATOR ( ELECTRIC ) { 2 PLACES )
MARKER BEACON LIGHT 30 RADIO ALTIMETER ALTITUDE LIMIT SWITCH
RADIO ALTIMETER ( APN-1) 31 PARKING BRAKE WARNING LIGHT ( 2 PLACES )
MANIFOLD PRESSURE INDICATORS 32 RADIO MAGNETIC INDICATOR ( VOR/TACAN ) ( 2 PLACES )
VERTICAL GYRO MONITOR INDICATOR 33 WING FLAP POSITION INDICATOR ( HIDDEN }
PROPELLER REVERSING LIGHTS 34 LANDING GEAR POSITION INDICATOR LIGHTS
MASTER FIRE WARNING LIGHT 35 OQUTSIDE AIR TEMPERATURE INDICATOR ( HIDDEN }
WINDSHIELD WIPER CONTROL SWITCH 36 THREE AXIS TRIM INDICATOR
TACHOMETERS 37 ADF LANDING GEAR DOWN CORRECTION PANEL ( HIDDEN )
WING FLAP SHUT-OFF TEST SWITCH AND WARNING LIGHT 38 RADIO ALTIMETER LIMIT LIGHTS ( HIDDEN )
COURSE INDICATOR 39 ELAPSED-TIME CLOCK
WING FLAP ASYMMETRY INDICATOR 40 DE-ICER PRESSURE INDICATOR
GYROSYN COMPASS/DIRECTIONAL GYRO SELECTOR SWITCH 41 STANDBY ALTITUDE INDICATOR { VACUUM )
VERTICAL VELOCITY INDICATOR ( 2 PLACES ) 42 VACUUM INDICATOR
43 VACUUM PUMP WARNING LIGHTS
F125-C1-1-31
Figure 1-18
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OUTSIDE TEMPERATURE INDICATORS.

A free air temperature indicator is mounted on the
pilots’ center instrument panel (35 figure 1-18), the
navigator's instrument panel (9 figure 4-19) and the
flight engineer'’s upper instrument panel {53 figure
1-23). The indicators are energized by d.c. electrical
cesistance bulbs located in the right side of the nose
wheel well.

CLOCKS.

An eight-day clock with a sweep second hand is installed
on the copilot’s instrument panel (28 figure 1-18), the
flight engineer's lower instrument panel (27 figure
1-23), and at the radio operator’s stations (figure 4-16).
In addition, the pilot's instroment panel is provided
with an elapsed time ctock (39 figure 1-18).

INCLINOMETER.

An inclipometer (43 figure 1.23) is mounted on the
flight engineer's lower instrument panel. The instru-
ment is a ball-bank type and indicates the pitch attitude
of the aircraft about the lateral axis, provided the air-
craft is flying under a one G load factor.

INTEGRATED FLIGHT $YSTEM.

(Refer to Section VIL)

The integrated flight system is designed to give the
pilot a clear pictorial presentation on only two navi-
gation instruments of all information needed to:

1. Make ILS approaches.
2. Fly VOR courses.
3. Fly compass headings.

4. Maintain proper pitch and roll attitudes.

The major components of the integrated flight system
are the approach horizon, the course indicator, the gyro
monitor, the attitude indicator and the steering com-
puter. The first three components are mounted on the
pilot's instrument panel, and the last two components
are mounted in the radio rack. Three auxiliary units
are necessary to complete the system: a gyro stabilized
magoetic compass, a VOR receiver, and a glide slope
ceceiver. The integrated fight system is operated by
ac. and d.c. power. The ac. power is supplied by
the main inverter, and the d.c. power is supplied from
the main d.c. bus.

APPROACH HORIZON.

The approach horizon is the pilot’s source ~f steering
information, pitch and roll reference, and aircraft dis-
placement from the glide slope. Flag warnings are pro-
vided by the GS and LOC flags. These flags indicate
that adequate signals are being received for proper
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operation of the system by swinging upward to a masked
position. An ILS-HDG switch, which selects enroute
navigation and approach functions, and 2 pitch trim
knob are also contained in the case. The approach
horizen includes the following indicators:

1. Steering pointer.

2. Pitch bar,

3, Glide slope indicatot,

4. Horizon bar and bank pointer.
5. Glide slope and localizer flags.

Steering Pointer.

Steering information is presented by the upright steering
pointer. Steering indications are computed from three
basic signals and their rates of changes:

1. The VOR receiver gives course deviation.
2. The compass gives heading error.

3, The vertical gyro gives bank information,

These signals are sent to the steering computer and the
lateral guidance signal output of the computer is used
to operate the steering pointer. Turns are always made
toward the steering pointer to eliminate a deviation
error. The steering pointer centers when the aircraft
is holding a selected heading or when the bank angle
has been correctly adjusted to turn to the heading. A
bank angle of 20 to 25 degrees is the normal maximum
amount needed to bring the steering pointer to center.
If a steeper bank entry is made, the steering pointet
will move past center on its return and thus advise
the pilot to ease his bank. Holding the steering pointer
at center will result in a smooth rolloue from the turn.
In the ILS function, the steeting pointer tesponds to
a synthetic heading signal based on the race at which
the localizer deviation signal changes. Centering the
steering pointer on an ILS approach results in the
alignment of the aircrafc crack with che localizer course,
thereby correcting for crosswind.

Pitch Bar,

The pitch bar, symbelizing the wings and the vertical
stabilizer of the aircraft, moves up ot down from center
references as the pitch of the aircrafc changes. The pitch
signal is produced by the vertical gyro. The pitch trim
knob enables the pilot ta adjust the position of the
pitch bar to compensate for changes from the normal
pitch atticude of the aircraft during flight. When the
ILS-HDG function switch is in the ILS position, the
pilat cannot adjust the normal picch awitude indication.
It is determined by a pre-set approach trim control

1-43



Section |
Description

T.0. 1C-121A-1

pilot’s side panel

10

1-44

19 18 17 16 15

FLARE RELEASE SWITCHES

GALLEY CALL BUTTON

NAVIGATOR CALL BUTTON
ANTI-COLLISION LIGHT SWITCH
NAVIGATION LIGHTS CONTROL SWITCH
LEADING EDGE LIGHT SWITCH
POSITION LIGHTS SWITCH

TAXI LIGHTS SWITCH

CHART LIGHT SWITCH

PANEL LIGHT SWITCH

11
12
13
14
15
16
17

- 18

Figure 1-19

19

14

PANEL LIGHT RHEOSTAT

INSTRUMENT PANEL LIGHT RHEOSTAT

CENTER INSTRUMENT LIGHT RHEOSTAT

INTERPHONE CONSOLE

WINDSHIELD ALCOHOL ANTI-ICER CONTROL VALVES
CHART LIGHTS RHEOSTAT

COMPASS LIGHT RHEOSTAT

EMERGENCY WHITE LIGHTS RHEOSTAT

INTERPHONE SPEAKER

F125-4-1-29
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copilot’s side panel

Section |
Description

1 PANEL LIGHT SWITCH

2 CHART LIGHT SWITCH

3 PEDESTAL REAR LIGHT SWITCH

4 PITOT HEATERS LIGHTS AND SWITCHES
5 WINDSHIELD DEFOG HEATER SWITCH

6 WINDSHIELD DEFOG BLOWER SWITCH
7 WINDSHIELD DE-ICER SWITCH

8 MAST DE-ICER SWITCH

9  WING DE-1CER SWITCH

Figure 1-20

10
11
12
13
14
15

WINDSHIELD INFRA-RED HEATER SWITCH

WINDSHIELD ALCOHOL ANTI-ICER PUMP SWITCHES
RED INSTRUMENT LIGHTS RHEOSTAT

WINDSHIELD ALCOLHOL ANTI-1CER CONTROL VALVES
INTERPHONE CONSOLE

INSTRUMENT LIGHTS RHEOSTAT

CHART LIGHT RHEOSTAT

PANEL LIGHTS RHEOSTAT

INTERPHONE SPEAKER

F125-4-1-30
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located in the steering computer. The pitch range of
the pitch bar in the ILS and HDG function is placarded
on the face of the approach horizon,

Glide Slope Pointer,

Displacement of the aircraft, above ot below the glide
slope, is indicated by the glide slope pointer and a
vertical scale ac the left of the approach horizon face.
The same scale is used as u pitch bar reference. The
glide slope pointer responds to the glide slope course
deviation signal of che glide slope receiver. The pilot
flies the aircraft to align the pitch bar with the glide
slope pointer. When the pitch bar is matched o the
glide slope pointer at the center scale, the aircrafe is
in the correct approach attdtude and holding on the
glide path.

Horizon Bar and Bank Pointer,

The horizon bar and bank pointer are connected and
therefore operate together. They are similar to 3 con-
ventional attitude indicator in both appearance and
action. The position of the horizon bar may be compared
to the vertical scale marks ac the side of the approach
horizon. The bank pointer may be compared to a scale
of 10, =20, 130, and = 60 degrees at the top
of the case, Thus the two indicators shaw both direction
of roll and the bank angle. The bank range of the
approach horizon is + 50 degrees. The haok signal is
produced by the vertical gyro.

Course Indicatar,

The course indicator is a directional reference, func-
tioning as a compass repeater. Ta addition, it supplies
4 properly oriented pictorial presentation of the air-
craft’s heading and displacement with respect to 2 VOR
or ILS course. The course indicatar includes the fol-
lowing:

1. Azimuth ring.
2. Heading marker and selector knob.
3. Course arrow, course bar, and course selector knaob.,

4. To-From atrow.

Azimuth Ring.

The azimuth-ring repeats the indications of the aircraft’s
stabilized magnetic compass and thus displays the air-
craft’s heading continuously at the stationary lubber
line.

Heading Marker and Selectar Knob.

To aid in flying on a selected heading a heading marker
is provided, The heading marker is ser to a desired
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heading on the azimuth ring by turning the heading
selector knob. After the heading marker is set, it totates
with the azimuth ring, and shows the amount and dirce-
tion of heading error as a displacement between the
marker and the lubber line. This heading erzor is re-
layed through the steering computer to the steering
pointer of the approach horizon. The steering pointer
deviates from center indicating the required correction.

Course Arrow, Course Bar, and Course Selector Knob.

‘The cenrral ares of the course indicaror face js termed
the deviation indicator section. It includes the course
arrow and the course bar. All parts of the deviation
indicator section rotate as a unit, turning with the
azimuth ring as the aircraft's heading changes. A minia-
ture aircraft is etched on the cover glass of the course
indicator, and shows the position of the actual aircraft
by its refacion to the deviation indicator section. The
course arrow and course bar are wsed in conjuncton
with the VOR receiver. After the correet channe! for
an omni-range station is chosen, a desired course or
radial of the chosen station is selected by rotating the
course selector knob to adjust the position of the course
arrow on the azimuth ring. The course arrow is the
reference marker for the course bar. Since the course
bar is bi-directional in its movement, rotating with the
deviation indicator section as well as moving across the
face of the instrument, it indicates both displacement
from the selected course and direction to the course
with respect to the actual aircraft heading The pilot
then may select the heading required by adjusting the
heading marker. If the aircraft is making rood a selected
course, the course bar is aligned with the course arrow.

To-From Arrow.

The Tu-From arrow is also included in the deviation
indicator section of the course jndicator. The VOR
receiver, operating on omni-range channels, produces
the signal to operate the To-From arrow. This arrow
removes all ambiguity from the position picture. Tt
indicates which end of the course bar (including the
course arrow) points toward the station. Reversal of
indications shows passage over the station.

Vertical Gyro Monitor.

The vertical gyro monitor (figare 4-10), indicates ap-
plications of power to the vertical gyro rotor and torque
motors. 1t also shows when the rotor has reached
operating speed and is fully erected, When the rotor
reaches operating speed, the pointer drops back to the
center scale from the SLO position of the scale. When
full erection of the rotor is reached, the pointer flickers
and holds within the center scale, the green area bor-
dered by yellow flourcscent lines, Torque motor opera-
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pilots’ overhead controls

LRV

17

16

15
14

10

FUEL DUMP LEVER — ( TANKS 1 AND 2)
FUEL DUMP LEVER — ( TANKS 3 AND 4)
EMERGENCY SHUT-OFF LEVERS

IGNITION SWITCHES

ELEVATOR AUXILIARY BOOSTER INDICATOR
LIGHT

RUDDER AUXILIARY BOOSTER INDICATOR
LIGHT

RUDDER AUXILIARY BOOSTER CIRCUIT
BREAKER SWITCH

RUDDER AUXILIARY BOOSTER SWITCH

Figure 1-21

10
1
12
13
14

15
16
17

ELEVATOR AUXILIARY BOOSTER SWITCH
OVERHEAD RADIO CONTROL PANEL

OVERHEAD PANEL LIGHTS SWITCH

CHECK LIST SCROLL

STANDBY COMPASS

ELEVATOR AUXILIARY BOOSTER CIRCUIT
BREAKER SWITCH

FASTEN SEAT BELT/NO SMOKING LIGHT SWITCH
LANDING LIGHTS EXTEND — RETRACT SWITCHES
LANDING LIGHTS LAMP ON-OFF SWITCHES

F135-C1-1-32
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tion to maintain the rotor’s erection causes the pointet
to flicker, with initial motion toward the SLO position
of the scale, Power failure immediately drops the pointer
to OFF. Refer to Section VII for operating instructions.

PITOT-STATIC SYSTEM.

The pitot-static system includes the pitot system through
which impact air pressure is transmitted to the airspeed
indicators and the static system through which outside
static air pressure is transmitted to the altimeters, air-
speed indicators and vertical speed indicators. Two
separate pitot systems are provided, each of which in-
cludes a pitot head installed on the lower fuselage nose.
The left pitot head supplies impact air pressure for the
pilot’s and navigator’s airspeed indicators, and the right
pitot head supplies impact air pressure for the copilot’s
and the flight engineer’s airspeed indicators. Five sepa-
rate static systems are provided, each of which consist
of a pair of flush-type static fittings installed on either
side of the fuselage nose or fuselage barrel. Four sys-
tems, pilot's and copilot's 1st and 2nd swatics, are in-
stalled to provide the pilot and copilot with two
independent sources of static pressure. The selection of
either system is controlled by static selector valves
(26 figure 1-18) on the pilot's and copilot’s instrument
panels. The pilot’s static systems provide static pressure
for the pilot's altimerer, airspeed indicator, vertical
velocity indicator, and the navigator's altimeter and
airspeed indicators. The copilot’s static systems serve
the same iostruments on the copilot’s and flight engi-
neer's panels s does the pilot’s static systems, The fifth
static systemn provides static preisvre to the cabin dif-
ferential pressure indicator, the differential pressure
switch, altitude and differential pressure indicator, and
to the altitude control of the automatic pilot.

EMERGENCY SYSTEMS.

EMERGENCY SHUT-OFF LEVERS.

Four emergency shut-off levers (3 figure 1-21) are
located on the control quadrant afc of the pilot's over-
head panel. The function of these levets is to shut off
the hydraulic oil, fuel, engine oil supply, vacuum pump
blast tube, engine electrical junction box and generator
blast tubes of each engine, Each lever has two positions,
the full forward position being all ON, Each lever is
rigged in conjunction with a manual shut-off in each
engine-driven hydraulic pump suction line and a valve
in each engine oil supply line. Simultaneously an elec-
tric switch is actuated ar the hydraulic shut-off valve to
close an electric motor-driven fuel shut-off valve in each
fuel supply line. This combination of controls is simul-
taneously actuated by movement of the emergency shut-
off levers.
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FIRE DETECTION SYSTEM.

Heat-sensitive fire detector switches are installed in each
zone of all engine nacelles, ac the APU, and in each
cabin heater compartment. These switches close and
complete the electric circuits to the fire warning lights
and fire warning buzzer if the temperature rises to 232°C
(450°F). They reset themselves automatically after
cooling below this temperature. Each circuit is a double
loop with twa-wire (ungrounded) detectors in patallel
between the loops. There is one circuit for zone 1 and
ene circuit for zones 2 and 3 of each nacelle, There is
also one circuit for each cabin heater installation, and
one for the APU.

CAUTION )

"

4
4
4

The fire detection system is not connected
ditectly o the batcery. If complete electrical
failute occurs, the fire detection system will be
inoperative.

SMOKE DETECTION SYSTEM,

The forward and af: baggage compartments are each
equipped with a smoke detector circuit. Each smoke
detector consists of a control housing with an illumi-
nating lamp located at one end of a smoke ctube, and
a photoelectric cell at the other end of the tube. The
function of the detector is to analyze air samples that
are continuously drawn from the cargo compartment.
The presence of smoke within the smoke tube will de-
crease the intensity of the light reaching the photo-
electric cell thereby unbalancing the photocell circuit,
This causes a relay to be energized which closes the
28 volt d.c. circuits 10 the warning light and bell in
the flight station. To compensate for changes in the
light source (voltage drop) a second, or balance, photo-
electric cell is provided in the control housing whete
it is unaffected by smoke. This second cell and the
smoke-tube cell are in balance, thereby permircing the
light source to fluctuate without affecting the response
relay. The detector can be tested and reset electrically
either at the flight station or at the detector,

Moaster Fire Warning Lights and Warning Bell.

A master fire warning light is located in the top center
of the pilots instrument panel (14 figure 1-18) and
on the flight engineer’s lower instrument panel (24
figure 1-23). The fire warning bell is located on the
buikhead behind the copilot’s seat. These lights and the
bell are energized simultaneously by the d.c. electrical
system and are actuated when one or more fire decector
switches close. Each warning light can be tested by
pressing its cap and by the fire warning test switch,
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pilots’ pedestal

1 ELEVATOR TRIM TAB CONTROL WHEEL (2)
2 RUDDER BOOST CONTROL LEVER

3 AILERON BOOSTER CONTROL LEVER
{HIDDEN)

4 REVERSE PITCH THROTTLE LEVERS ( 4)
5 THROTTLE LEVERS (4)

6 REVERSE LOCK OVERRIDE LEVER
(HIDDEN)

25 7  THROTTLE LOCK LEVER

8 ELECTRIC ELEVATOR TRIM TAB CLUTCH

24 LEVER

9 PROPELLER SYNCHRONIZER
LEVER

10 WING FLAP LEVER

23 23 11 AUTOMATIC PILOT PISTOL GRIP TURN

HANDLE

22 12 GYRO BEACON LIGHT

s 13 13 AUTOMATIC PILOT CLUTCH SWITCH

14 AUTOMATIC PILOT FLUX GATE CAGING
15 SWITCH

15 AUTOMATIC PILOT ALTITUDE CONTROL

20 16 SWITCH

v 7 16 LANDING GEAR LEVER RELEASE TRIGGER

17 ASH TRAYS (2]
18 LANDING GEAR LEVER
19 BRAKE SELECTOR LEVER

20 AUTOMATIC PILOT SERVO DISCONNECTS
(3)

21  ELEVATOR EMERGENCY BOOSTER SHIFT
LEVER

22 AILERON TRIM TAB HAND CRANK

73 PARKING BRAKE HANDLE (2) (HIDDEN)

24 RUDDER TRIM TAB HAND CRANK

19 18 25 AUTOMATIC APPROACH CONTROL
SELECTOR

F125-1-1-34
Figure 1-22
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flight engineer’s
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41

INSTRUMENT PANEL LIGHT RHEOSTATS
HYDRAULIC SYSTEM CROSSOVER VALVE SWITCH
BMEP BLEED SWITCHES

HYDRAULIC SUCTION SHUT-OFF VALVE SWITCHES
TORQUEMETER LINE HEATER SWITCHES

CARGO SPEEDPAK FIRE DETECTOR AND CONTROL
TANKS 2A AND 3A FUEL QUANTITY GAGE

CARGO AND TAIL SECTION LIGHT SWITCH

TANKS 2A AND 3A AUXILIARY FUEL PUMP SWITCHES
APU IGNITION SWITCH

APU STARTER SWITCH

APU GENERATOR SWITCH

APU AMMETER

APU FIRE WARNING TEST SWITCH

APU GOVERNOR CONTROL SWITCH

APU FUEL PUMP SWITCH

APU OIL PRESSURE WARNING LIGHT

APU FUEL PRESSURE WARNING LIGHT

OIL COOLER FLAP POSITION INDICATORS

FUEL QUANTITY INDICATORS

29
30
31
32
33
34
35
36
37
38
39
L}
4]
42
43
44
45
46
ar
38

OIL OUTLET TEMPERATURE INDICATORS 49
OIL QUANTITY INDICATORS 50
OIL INLET TEMPERATURE INDICATORS 51
MASTER FIRE WARNING LIGHT 52
VACUUM PUMP WARNING LIGHTS 53
FRONT PUMP OIL PRESSURE INDICATORS 54
CLOCK 55
SYNCHROSCOPE

Figure 1-23

instrument panels

7 8 9

8 IR RBRNY

(=]
-

REAR PUMP OIL PRESSURE INDICATORS

OIL PRESSURE WARNING LIGHTS

FUEL PRESSURE INDICATORS

FUEL PRESSURE WARNING LIGHTS

MASTER MOTOR RPM INDICATOR

CYLINDER HEAD TEMPERATURE SELECTOR SWITCH
SYNCHRONIZER MASTER MOTOR WARNING LIGHT
MANIFOLD PRESSURE INDICATORS

PROPELLER ALCOHOL WARNING LIGHTS

COWL FLAP POSITION INDICATORS

CYLINDER HEAD TEMPERATURE GAGES
TACHOMETERS

FUEL FLOWMETERS

TORQUEMETERS

INCLINOMETER

REAR DOOR CLEAR LIGHT

DOOR WARNING LIGHT

HYDRAULIC PUMP WARNING LIGHTS
CARBURETOR AIR TEMPERATURE INDICATORS
HYDRAULIC SYSTEM PRESSURE INDICATOR
ALTIMETER

AIRSPEED INDICATOR

HYDRAULIC RESERVOIR FLUID QUANTITY INDICATOR
VERTICAL SPEED INDICATOR

OUTSIDE AIR TEMPERATURE INDICATOR
ANTI-ICER FLUID QUANTITY INDICATOR

ENGINE FIRE WARNING LIGHTS

Fl125=1-1-35
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Individual Area Fire Warning Lights.

Fire warning lights for each nacelle are located adjacent
to the placarded zone 2 and 3 positions for the engine
fire extinguisher selector handle on the station 260
bulkhead. The zone 1 engine fite warning lights are
located on the flight engineer’s upper switch panel. Fire
warning lights for the left and right cabin heater com-
partments and the baggage compartment smoke detector
lights are located adjacent to the cabin heater and cargo
compartment fire extinguisher selector handle near the
floor on the station 260 bulkhead. The fire warning
light for the APU is located adjacent to the APU selec-
tor valve near the floor on the station 260 bulkhead.
Each warning light may be pressed to test. The master
warning lights on the flight engineer’s lower instrument
panel and on the pilots’ center instrument panel will
glow whenever one or more of the area watning lights
is energized, either by test or by fire.

FIRE EXTINGUISHING SYSTEM.
(Refer to Figure 1.25.)

The airplane is equipped with a two-shot carbon dioxide
fire extinguishing system. This system is used to extin-
guish fires in the power plant installations, the cabin
heaters, the auxiliary power unit, or in the baggage com-
partments. In addiden to this system, four hand fire
extinguishers are provided in convenient locations in the
passenger cabin and flight station. The fire extinguishing
system consists of six 12.5-pound cylinders of carbon
dioxide (three per shot), operating heads, two selector
valves, cable controls, and a distribution system. The
¢ylinders are mounted on the righthand side of the
forward baggage compartment. A safery disc is pro-
vided in the cylinder plug assembly which will break
and discharge the cylinder if the pressure becomes too
high because of overcharging or excessive heat. The
safety discharge port is directed to the outside of the
airplane and is capped with a celluloid seal. An over-
board dump valve is mounted on the station 260 bulk-
head. This valve exhausts the carbon dioxide overboard
if the cylinders are discharged while the selector valves
are in the off position. Each cylinder is equipped with
an operating head. One master cylinder in each group
of three is equipped with a cable-operated operating
head which fractures the sealing disc in the cylinder
when actuated by the cable-controlled pull handle. The
remaining two cylinders in each group are equipped
with pressure-operated operating heads, the sealing
discs in these cylinders being actuared by pressure from
the master cylinder.

Cabin Heater and Baggage Compariment
Fire Extinguisher Selector Lever.

The cabin heater and baggage compartment fite ex-

Section |
Description

tinguisher selector, located on the station 260 bulkhead,
is acruated by a selector valve handle, The CO, can
be directed to either cabin heater or to ecither baggage
compartment.

Engine Fire Extinguisher Selector Lever,

The engine fice extinguisher selector is controlled by a
selector lever located above the station 260 air con-
ditioning panel. By meoving the selector lever to the
desired position, the gas can be directed to any one
of the four engines. Each selector port is piped to a
disttibuting tube mounted on the aft face of the fire-
wall in each nacefle. Nozzles are attached to the tube
to direct the carbon dioxide gas forward through the
firewall into zone No. 2, and aft of the ficewall inte
zone No. 3. An additional line is routed forward
through the firewall and carries the gas into the engine
blower section.

APU Fire Extinguisher Selectar Lever.

The auxiliary power unit selector lever is on the station
260 bulkhead directly above the crew door aisle light.
By moving the selector lever to the ON position, the CO,
is directed to the four nozzles within the auxiliary
power unit shroud.

MISCELLANEOUS EMERGENCY EQUIPMENT.
{Refer to Figure 3-2.)

Hand Fire Extinguishers.

Four fire extinguishers are provided; two are of the A-20
(bromacloramethane) type, and cwo are of the CO,
(carbon dioxide) type. These extinguishers are located
in each aircrafe as follows:

USAF Serial 43-608.
A-20 type:
a. One in the forward left galley azea.

h. One in che aft cabin baggage rack.

CO, type:
¢. One in the flight station.

d. One in the aft cabin baggage rack.

USAF Serials 48-609 thru 48-617.
A-20 type:
a. One in the galley coar closet.

b, One in che aft cabin baggage rack.

CO, type:

¢. Onein the Aight station.

1-51



Section | T.0. 1C-121A-1
Description

flight engineer’s control quadrant and
lower switch panel

1 CARBURETOR AIR HEAT SWITCHES 7 FUEL TANK SELECTOR LEVERS
2 PROPELLER SYNCHRONIZER LEVER 8  AUXILIARY FUEL PUMP SWITCHES

3 THROTTLE LEVERS 9 ENGINE ANALYZER SCOPE (NOT SHOWN)
4  ENGINE SUPERCHARGERS AND CABIN SUPERCHARGER 10 OIL COOLER FLAP SWITCHES

DISCONNECT LEVERS

11 AUXILIARY VENT. EXIT SWITCH
5 PROPELLER FEATHERING SWITCHES ¢

12 PROPELLER SELECTOR SWITCHE
6 MIXTURE LEVERS e

13 COWL FLAP SWITCHES
F125-1-1-3

Figure 1-24
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d. One on the wall forward of the left aft coat closet.

WARNING

Prolenged exposure (5 minutes or more) to
high concentrations (resulting in pronounced
irritation of eye and nose) of Bromochloro-
methane (CB) or its decomposition products
should be avoided. CB is an anesthetic agent
of moderate intensity. It is safer to use than
previously used fire-extinguishing agents {car-
bon tetrachloride, methylbromide); however,
in confined places especially, adequate protec-
tion {including the use of oxygen when avail-
able) of the respiratory system and eyes from
excessive exposure should be sought as soon

as the primary fire emergency will permit.

Fireman's Hand Axe.

Two fireman's hand axes are provided. One is located
on the 260 panel and the other on the wall forward of
the lefr aft coat closer. {On USAF Serial 48-608, the
second axe is Jocated in the aft cabin baggage rack.)
These axes are especially designed for chopping emer-

gency escape exits in the fuselage or breaking windows.

Emergency Ditching Lighfs.

Emergency ditching lights are installed in the overhead
lighting compartmenss. These lights are battery operated
from their own battery supply located in the navigator's
cluset. They may be turned on maoually by a switch
located on the flight attendant’s aft panel {on USAF
Serial 48-G08 this switch is located overhead on the
sidewall of the closet forward of the main cabin door}
and a switch located above the navigator’s closet, or by

an inertia switch,

Ladders and Rope.

An escape rope 1s provided in the flight station on the
forward right-hand bulkhead at station 260, An emer-
gency ladder for the main cabin is located in the left-

hand closet forward of the main cabin dooe, On most

Changed 31 October 1964
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aircraft a Jacab's ladder is located in one of the aft

coat closets or in the aft cabin baggage rack.

Evacuation Chutes.

All aircraft are equipped with one inflatable evacuationl
chute stored in the baggage rack, A noninflatable evacu-
ation chute is also provided and is located in the closet

forward of the main cabin door.

Life Rafis.

Two 20-man life rafts are installed, one in each wing
compartment, Refer to Section III for instructions on

use of the rafts.

Life Vests.

Provisions are made to stow life vests in the aft cabin

baggage rack.

AN/CRT-3 Emergency Transmitters.

Two AN/CRT-3 transmitters are provided. One is lo-
cated under the navigator’s table and one in the left
aft coat closet. On USAF Serial 48-608 the second
AN/CRT-3 transmitter is located in the aft cabin bag-
gage rack. Each transmitter operates on the international
frequency of 500 and 8364 ke. Operating instructions

are inscribed on the equipment.

AN/URC-4 Emergency Transceiver.

Two VHF/UHF AN/URC 4 emergency transceivers are
provided. Both sets are located in the crew compartment.

" Fach set is battery powered and operates on 121.5 mc.

ot 243.0 mc. They are intended for emergency use only.
Operating insttuctions are stamped on the case of each

set.

First Aid Kits.

USAF Serial 48-4608.
Four first aid kits are provided in the aft pullman com-
partment. Three are located in the left coat closer and

one in the center lavatory compartment.

USAF Serials 48-609 thru 48-617.

Three first aid kits are provided. One is located in the

galley coat closet and two in the left aft coat closet.
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Smoke Musks.

Smoke masks are provided for the crew, and stowed at
the following locations for each aircraft:

USAF Serial 48-608,
a. One at the pilot’s station.
b. One at the flight engineer’s station {260 bulkhead).

¢. Two at the radio operator’s station.

USAF Serials 48-609 thru 48-613; 48-615; 48-617.
a, One at the pilot's station.

b. Three at the flight engineer's station (260 bulk-
head).

¢. One at the navigator’s station.

USAF Serials 48-614,

a. Three at the flight engineer's station (260 bulk-
head).

b. One at the radio operator’s station.

c. One at the navigator’s station.

Gloves (Asbestos).

One pair of asbestos gloves is provided, and located at
the flight engineer’s station (260 bulkhead).

Landing Flares.
Note
Flare chutes are installed in all the aircraft;
however, flares have been removed from
1254th ATW aircraft.

Two flares may be installed in separate chutes located in
the wing leading edge, inboard of No. 3 engine. Each
flare weighs 16 pounds and is provided with a parachute
which allows it to descend at the rate of approximately
360 feet per minute. Burning time of the flare is 3
minutes and the lght output is 300,000 to 400,000
candlepower. At 2500 feet above the terrain the light
range is 13 miles. The release and triggering provisions
consist of release switches, cover latch, lanyard and
dc-operated solenoids. When the release switches are
actuated, the solenoid triggers the latch and the flares
drop through the flare chute. A cover plate is installed
over each flate chute. When the flares ate released, the
thin sheet of aluminum will break from the weight
of the falling flares. The flare will not ignite nor will
the parachute be ejected if the release switch is inad-
vertently closed when the aircraft is on the ground,
because the lanyard is long enough to permit the flare
to drop to the ground without tripping the parachute
release and flare ignition mechanism. In flight, the
flare falls a considerable distance below the aircraft
before the parachute is ejected and the flare is ignited.

Saction |
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Flare Release Switches.

Flare release switches are located near the top aft end
of the pilot’s switch panel (1, figure 1-19). Guards cover
the flare release switches and are safetied in the closed
position, D.C. power is furnished through a circuit
breaker, located on the MJB No. 3 panel.

Nate

Flares have been ejected successfully at 217
knots (250 mph) indicated airspeed.

SEATS.
CREW SEATS.

Seats for pilot, copilot, radio operator, and flight engi-
neer are installed in the flighe station. Four passenger-
type seats are provided in the crew compartment to the
right of the navigator's station for the relief crew
members. Each seat is equipped with a lap-type safety
belr.

PILOTS’ SEATS.

The pilot’s and copilot's seats are track-mounted to
provide fore-and-aft positioning. They have tilting
backs, and are adjusiable for height. Each seat is
equipped with folding arm rests, a removable head
rest, and a shoulder harness connected to an inertia
reel mounted on the back of each sear.

Pilots’ Seat Controls.

Levers for tilting the backs and for adjusting the height
of the pilots’ sears are located on the inboard side of
each seat. The handles for releasing the seats for fore-
and-afc movement and for locking them in position
are located on the inboard sides near the floor. Height
adjustment is accomplished by overcoming the upspring
action when the control lever is lifted to telease the posi-
tion lock. The inertia teel conerol lever is located on the
inboard side of each seat near the forward end of the
cushion. It has detents in two positions; LOCKED
(forward )and UNLOCKED (aft). In the LOCKED
position, the inertia reel holds the shoulder harness so
that the pilot cannot lean forward. In the UNLOCKED
position, the hatness will pot restrict movement but
is set for inertia action so that the reel automatically
testrains the shoulder harness when the aircraft en-
counters an impace force of from 2 to 3 G's, When the
reel is locked by impact force, it must be released by
maving the control lever to the LOCKED position, then
to the UNLOCKED position.

FLIGHT ENGINEER'S SEAT.

The seat for the flight engineer is track-mounted to
provide back-and-forth position adjustment, and is ar-
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fire extinguishing system
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Figure 1-25

ranged to swivel. The chair may be locked in increments
of 15 degrees.

Flight Engineer’s Seat Controls.

The position control adjustment lever for the flight
engineer’s seat is a horizonal bar below the rear edge
of the seat which must be reached and operated by hand.
The position locking mechanism is released by raising

the bar. The swivel lock is controlled by a lever located
to the left of center, below the seat.

AUXILIARY EQUIPMENT.

Auxiliary equipment, such as the air conditioning, com-
munication, electronic, lighting, oxygen, automatic pilot,
navigation equipment are discussed in Section IV of
this manual.
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SECTION i1

Section 1l
Normal Procedures

NORMAL PROCEDURES

TABLE OF CONTENTS

Page
PREPARATION FOR FLIGHT .. ............ 2-1
CHECK LISTS ... ........... ... ccoo-oun. 2-1
PREFLIGHT CHECK ... .. ... .. ........... 2-7
BEFORE INTERIOR INSPECTION .. .... ... 2-7
INTERIOR INSPECTION ... ... .. ........... 2-7
EXTERIOR INSPECTION ................... 27
BEFORE STARTING ENGINES ... ........... 2-7
ENGINE STARTING PROCEDURE .......... 211
ENGINE GROUND OPERATION . ....... ... 2-14
BEFORE TAXIING . ... ... ... ....... ... 2-14
TAXIING .. . oo 2715
ENGINE RUN-UP ...... .. ... . ..o 2-18
THRU-FLIGHT ENGINE RUN-UP . .......... 221
BEFORE TAKE-QFF ... ... ................ 221

PREPARATION FOR FLIGHT.

FLIGHT RESTRICTIONS.

Refer to Section V far information concerning operating
limications.

FLIGHT PLANNING.

For operating data necessaty (o plac and complete
the proposed mission. refer to charts and tables in
Appendix 1L

TOLD (TAKE-OFF AND LANDING DATA}.

The take-off and landing data owst be computed and
checked during determination of the data necessary for
the proposed mission. The TOLD chart will be reviewed
and available for ready reference. Refer to part 8 of the
Appendix for an illustration of the card and sample
problem.

Page
LINE UP ... ... . ... e 223
TAKE-QFF e 2-25
AFTER TAKE-OFF/CLIMB . ... ... ... ... .. 2-25
LEVEL-OFF PROCEDURE . .. ... .. .......... 229
CRUISE CHECKS ... .. ... ... .. o 2.24
INITIAL DESCENT PROCEDURE ... ... . 2-30
DESCENT .. ... ... ... . ... R § |
BEFORE LANDING ... .. ... .. ... .. ....... 2-33
LANDING TECHNIQUE AND PROCEDURE. . 2-35
GO AROQUND ... .. . oo i ... 2-38
TOUCH AND GO PROCEDURE ... ... ... ... 2-38
AFTER LANDING ... ... . . . i .. 239
POST FLIGHT {Idle Mixture Check) ... ... .. 2-40
BEFORE LEAVING AIRCRAFT ... .. ... .. 2-40

WEIGHT AND BALANCE.

It is the responsibility of the pilot in command to ascer-
tain that the aircraft is properly lvaded and balanced
and that the center of gravity limits are not exceeded.
To obtain further loading infarmation, refer to the
Handbook of Weights and Balance, 1. 0. 1-1B-40, and
the Operating Limitations in Section V. In completing
Form 365F. be certuin that the hasic weight being
used applies to the aircraft assigned for the flight. A
check should be made of the take-off and anticipated
landing gross weights, and that the grades and weight
of fuel, oil, and special eguipment carried is suited tw
the mission to be performed.

CHECK LISTS.

It will be the responsibility of the pilot to insure that
cach crew member has accomplished his individual in-
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interior inspection
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1 COCKPIT STATION 3 GALLEY — FORWARD LAVATORY — CARGOC
COMPARTMENT
* 1. Flight enginwers logs ond forms ............ ABOARD
ink LIOPPEIS . ... sraniaoaanaa e P
2. Miecraft Files ..o oe e e CHECKED 1. Sink stoppers IN PLACE
* 2. Drinki 117 S FULL AMD SECURED
3. Spare lamps, bulbs and fuses - ... ABOARD rinking wd
3. All slactrical equipment _......... CHECKED AND OFF
* 4 Battery voltage _........ ... CHECKED
. Disposal bucket . ........ ... IN PLACE
* rewit braakers ... ..o iaia e HEC
5. Circuit braakers ... CHECKED ON 5. Spara hydraulic flvid ....... .. 5 GALLON MINIMUM
* 6 Brake selector _....ooooiono ol EMER. POSITION 4. Main landing gaar hydravlic shut-off ... . OPEN AND
+ 7 Windshields .. ............ CLEAN ANMD COMDITION SAFETIED
* B, ®Broke mrrumulotor pressure ... 1000 - 1600 PSI 7. Refrigerator wnit ..o CHECKED
9. Pitot heaters .. .. _......-..... - CHECKED AND OFF GALLEY CLOSET
10. Windshield defog switches ... ... CHECKED AND OFF 1. Emergancy flap handle ... .. ABOARD AND SECURED
*11. Hydraulic emergancy tank apply ... CHECKED AND 2. Fire extinguisher ....... ... CHECKED AND SECURED
SERVICED 3. First aid kit
12. CO, fire extinguishez ..... .. INSTALLED, RADIC SEAT 4 Barth ladder ..o oeeeeennnn ABOARD AND SECURED
13. Ditchingrope ... ............ IMSTALLED, 260 PANEL
14. Fire oxe and osbestos gloves ........ INSTALLED AND
SECURED 4 CABIN
15, Oxygen supply - .. ... PRESSURE AMD WALK ARCUND 1. Emergency exits .. .- ......- SECURED AND SAFETIED
BOTTLE CHECKED 2. Windows. .CLEAMN, CHECK FOR CRACKS AND CRAZING
16. Smoke masks .. _........ .. INSTALLED AND CHECKED 3. Flap motor by-pass valve ... CLOSED AND SAFETIED
17. Aldislomp ... ool INSTALLED AND OPERATING 4. Cabin scats ond doors ....nnos OFERATION AND
CONDITICN
1B. Emergency inverfer ond lights ... ...... OPERATION
5 Ditchingropss _...... .. ... o SECURED
19, Floshlights . .ooo oo terree e ns ABOARD o Borth <ECURED
. L [ I I I IR R NI R
20. Hydroulic filler hose ...l ABCOARD
*Z1. Ignition switches ... . Lo OFF 5 R EA AND REAR NG
ENTRANC REA D LoU £
22. Windshield olcohal .. .. ..... CHECK FOR OPERATION
23 Fuel dip SHekE .o e eneninean oo ABOARD 1. Electric ladder ....oooooeeencnine o SECURED
. E i i
*24. Propelter synchronizer lever _............. CHECKED 2 mlfgenqr u:!'l-llpl!ll!ﬂl (pamcihulu, life vosts,
life raft kits, expasure suits, smergency water,
*25 Throttle bewers . ... ... oo CHECKED first oid kits, CRT-31 ... .. ABOARD AND SECURED
26. Hand pump selector ... .FORWARD BRAKE POSITION 3. Fire axtinguishers ........ ... CHECKED AND SECURED
*37. Porking brake ... ...l SET 4. Fire axe ... i INSTALLED
*3B. Cockpit instrument ond general lighting. .. .. CHECKED 5. Ground evacuation chute . .............. INSTALLED
* & Oxygen masks .. ..., ... - ABOARD AND STOWED
* 7. Preswre bulkhead door . ........ ... SECURED
2 CREW QUARTERS
* B Drinking water ...............- FULL AND SECURED
1. LHmwests .. e IN PLACE P T INSTALLED
2. Emergency &xit ........ ..o SECURED *10. Wosh Waler ...ouvuununccararramoone s CHECKED
3. CRT3and URCA4's ... . o .oovnion STOWED 11. Emergengy lights ... .. ... ... - CHECKED
* 4 Astral dome _ ... oL SECURE AND CHECKED
5. Emergency cokio lights ... .. ... CHECKED AMND OFF & TAIL SECTION
* §. Portable ox bottle . . INSTALLED AND ACCESSIBELE
able oxygen bollle A S5t 1. Auxiliary Power Unit . .... OIL, TIME AND CONDITION
7. Yery pistol and flares ... ABOARD AND SECURED 2. General condition ... ... CABLES, WIRING, LINES AND
B DXYGON ..o PRESSURE UNITS

Figure 2-1 (Sheet 2)
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Normal Procedures

exterior inspection

o FUSELAGE — RIGHT SIDE

* 1. Fuseloge skin ..........ccninvvanannes CONDITION
* 2. CO; overboard safety discharge dises ........ INTACT
3. Porachute flare shields .................... INTACT

o INBOARD ENGINE AND MAIN GEAR
ENGINE
* 1. Engine cowling .......... CONDITION AND SECURED

* 2. Propeller — blades for cuts, nicks, brush block,
alternator for security, cuffs, dome
BOPREION: wovooiinuni Saem e e CONDITION

8. COWLREPSE v.v-vvninvinisin poaie sinwimass s nimeinsi SECURED

F125-1-2-14

* 4. Engine — leaks; oil and fuel, and ignition

for security ........cciiiiiiiiainns CONDITION
a Ol sumpplugs .....coovniiinnnnnns CONDITION
* 5. Engine breather lines and vents .............. OPEN

* 6. Engine exhaust system ....CONDITION AND SECURED

WHEEL WELL
bt S " T O, CONDITION AND PROPER INFLATION
* B. Brakes ......... LEAKS; FITTINGS AND BLEED PLUGS
SECURED
9. Hydraulic shut-off valve ............ SAFETIED OPEN
*10. Main gear struts .......... PROPER INFLATION AND
CONDITION
*11. Main gear uplocks ........covveiiivnnnnnnans OPEN

Figure 2-2 (Sheet 1)

24
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*12. Main gear doors and attachments ... ... .. LATCHED
AND CONMDITION

*11, Main gear sofety pin ... Lo INSTALLED
{REMOVE PRIQR TO FLIGHT}

*14, Whesl chock ... ... IN PLACE
15, Cround wire L. GROUNDED

*14. Genegral - - all lines, cables, wiring, ond units
in wheel wall ... ... oLt CONDITION

o QUTBOARD ENGINE

1. Repeat st=ps 1 through & of INBOARD ENGINE AND
MAIN GEAR CHECK.

General
a. Cohin supercharger .. ... .. REGQUIRED OIL 1EVEL
AND CONDITION
b. Engine firessal ... .. ... ... .o INSTALLED
¢ Condition of lines .. ... ... LEAKS AND SECURITY
d., Cablesandwnits ... o oo CONDITION
e Hydraulic and fuel valves .. LEAXS AND SECURITY
Oil wmpplugs ..o CONDITION

o UNDERSIDE WING SURFACE

1. Scoops, accers doors, and dump chutes . CONDITION
AMD SECURITY

* 2 Wing wurfaee Lo FUEL LEAKS
* 3 De-icer boats ... .. ..o COMDITION
4. Exterior lights . ........ LENSES CLEAN AND INTACT

* K Flaps, cilsrons, and aileron trim tabs (check fop
tracks, cables, torque tubet and ares)  COMDITION

* & Cobin heater area ... oL CONDITION
o EMPENNAGE SURFACES

* 1. Stabilizer ... .. oL COMNDITION

* 2 Dedeer baals ... ..o i CONDITION

* 3. Elevators and frim tabs ..o CONDITION

+ 4, Rudders and trim tabs .. ... CONDITICH

* 5. Tail cane, navigation fights ... .. HYDRAULIC LEAKAGE

AND CONPITION

o FUSELAGE UNDERSIDE

* 1. Fuselaga {pulled rivets, dents and

crackst ... L oo s GENERAL CONDITION

* 3. Antennas ond masts .. ... CONBITION AND SECURED

* 3. Cargo and access doars ... .. CLOSED AND SECURED

4. Auxitiary vant exit volve ..... BOSITION AND CLEAR
General

a. APUdrains .. ... oo LEAKAGE

Main cobindaar ... Lol CLOSED

c. Droin holes ... .. CHECK FOR OBSTRUCTION AND

WATER

d. Watar fillar door ... ... oL SECURED

w, Haater exhavat . .. CONDITION

© 00 090

Section I
Normal Procedures

UNDERSIDE WING SURFACE

1.

Repeal steps 1 through & of UNDERSIDE OF WING
SURFACE CHECK,

QUTBOARD ENGINE

Repeat steps 1 through & of INBOARD ENGINE AND
MAIN GEAR CHECK.

INBOARD ENGINE AND MAIN GEAR

1.

Repeat steps 1 through 14 of IMBOARD ENGINE AND
MAIN GEAR CHECK.

FUSELAGE — LEFT SIDE FORWARD

* 1
2,
1

Fuselage skin ... ... ... oo CONDITION
Cobin pressure regulater exit ... OBSTRUCTION
Driftmeter lens ond shicld ... CLEAN AND SECURED

NOSE GEAR AND WHEEL WELL

*10.

11
12
13

14,
15,

R

MNaose gear uplock ... .. o OPEMED
Nose gear sofety pin ... ... oo INSTALLED

{REMOVE PRIOR TO FLIGHT — CHAIN STOWED)
Bateries . ... COMNECTED AND SECURED
Battery acid traps ........ . ... EMPTY AND SECURED
Hydraulic shut-off valve ... .. SAFETIED OPEM
Nose gear strut ond seissors ... CONDITION AND

SCISSORS SAFETIED

Nose whee! Hres ond dust tovers .. .CONDITION AND

INFLATION

MNose gear steering .. .. ... .. LEAKAGE, BLEED PLUGS,
TORSION LINK

MNose wall doors ... ... CONDITION AND SECURED
Pitot heads . ... ... ... .. ... 00 COVERS REMOVED
Texi lights ... ... ... GLASS INTALCT AND CLEAN
Forword cargo doeor ... ool CLOSED

General condition of ol! lines, wiring and units
[Static wire grounded] SECUREDT AND MO LEAKAGE

Flush stotic holes ... ... . ..o NO OBSTRUCTION
Radar dome .. ..o SECURED

TOP SIDE WING

* 1

.2

Figure 2-2 (Sheet 2]

Fuel tanks ... QUANTITY, SECURE CAPS AND COVERS

O teanks ... QUANTITY, SECURE CAPS AND COVERS
Moin hydraulic reservoir (left side} ... ... QUANTITY,
SECURE CAFS AND COYERS

Anti-icer fuid 1anks ... .. SECURE CAPS AND COVERS
De-icer boots .o .. oo CONDITION
Wing and nacelle skin .. GENERAL CONERITION AND
SECURED

Refrigeratar oil (right side} ... ... o QUANTITY
Life raft deor and occess panels .. ... LOCKED AND
SAFETIED

2-5
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EXTERIOR ELECTRICAL "POWER ON" ENGINEER'S PREFLIGHT

Lo Taxi fight ... i ie e ON - CFF
*2. Navigation lights —Flath and steady -

Wheel well Nghts . ... ... OM - OFF

3. Leading adge light .......c00iiiiiiaiiiaiaiainnn., OMN - OFF

4. Landing Tght ... .. ... ... ... .. EXTEMDED - ON

RETRACTED — OFF

*5. Rotating baacon lights ......................oll, ON - QFF

*6. Position lights (navigation Hghts on) ................ QM - QFF

7. Pitot heod and mast de-ieer .. ...................... OH - OFF
{Actuata landing gear mi {tch to check mast opsration}

8 Cowlflaps ................ CLOSED — OPEN POSITIOM (CHECK

VISUALLY AND CHECK IMSTRUMENT
OPERATION} - OPEN

P Qilcoolers .................. AUTQ, OPEN, CLOSED POSITION
{CHECK VISUALLY AMD CHECK IMSTRUMENT)

10. Propeller decrease chack .................MANUAL DECREASE,

VISUAL CHECK, MOMENTARY INCREASE
11, Propeller feathered .......... ... .o iiiivinieninn, VISUAL
12, Propelfar increase check .. .oviovennininnnnennn., HIGH RPM
T3, Reverse check ................... VISUAL AND FULL INCREASE

14, Preheatdoor ..................... HOT TC COLD (LISTEM FOR
MOTOR RUNNING - BOTH PRSITIONS)

15 Carbureter alechal .. ... .. ON - OFF
16. Propeller aleohol .., ... o0vihiuunnss ON — PROPELLERS ¥ISUAL
CHECK - OFF

17. Fuel pressure “ON" moin tanks, cross feeds
and 2A ond 3A tonks .. ...... .. ALL PUMPS TO LOW, TO HIGH.
VISUAL CHECK ALL ENGINE NACELLES, FUEL VALVES, LINES,
CROCSS FEED, FUEL FILTER, FUEL BOOSTER PUMPS FOR LEAKS
AND NOISE AND YALVE CPERATION '

18. Afterccoler scoop motor ... ..o ooLL. OPEN — CLOSED
19. Auxiliary vent check

{a} Superchorger dump valve .............. . .QPEN - CLOSED
(b} Auxiliary inlet valve ... ... ... .. ...... OPEN — CLOSED
{e} Auniliory vent exit .......... ... OPEN - CLOSED

{d} Auxiliary vent posifion “A”
20. Aileron ond tab ...........ill..... PROPER DIRECTION AND
FREEDOM OF MOVEMENT
21, Rudder ond 10b ..iuiiiariiaiii e, AUXILIARY BOOST -
PROPER PIRECTION, FREEDOM DF MOVEMENT
22, Elevatorondiob ..... ... .. .. .ciioiinas AUXILIARY BOOST

PROPER DIRECTION, FREEDOM OF MOVEMENT

Figure 2-2 [Sheet 3}

spection requirement as outlined in Section II and Sec-
tion VI of this manual, The air crew visual inspection
procedures outlined in this section are predicated on the
assumption that maintenance personnel have completed
all the requirements of the -6 Inspection Requirements
Manual, for PREFLIGHT or THRU FLIGHT. Addi-
tionzal checks may be petrformed at the discretion of the
flight erew, Emphasis should be placed on the major
components which have a marked effect on safery of
flight, not on the myriad system details which must be
entrusted to the ground crews if the flight crews are not
to dissipate excessive.hours in endless inspection. The
criteria on which these checks shall be based are safety
of flight, items that have previously been a problem or
that are anticipated to be a problem; and ease of accom-
plishing the check.

AMPLIFIED AND ABBREVIATED CHECK LISTS.

This manual now contains only amplified check [lises.
These check lists are presented in two column form,
one column listing pilot items and one listing fight
engineer items. The pilots’ list must be used as a
challenge and reply procedure to assure that each and

every item contained therein is checked. The flight
engineer’s list will be read and accomplished by the
flight engineer. The ftems marked with circled numerals
are items requiring coordination with the opposite party
and his list; neither list should be continued until such
items are coordinated. Frequently, it is desirable to
accomplish items prior to reading the checklists. All
items must be completed no later than the time the
checklist is read. The use of a Scroll Flight Deck Co-
ordinator is authorized.

Abbreviated check lists, one each for the pilots, flight
engineer, navigator, radio operator and flight attendaots
have been issued as separate Technical Orders. For the
T. 0. number and date of the check list applicable to
the C-121A, refer to page A and to the Forward Page
iii under CHECK- LISTS.
Note

When an aircraft is lown by the same flight

crew in regularly scheduled airline-type opera-

tions, ot when assigned tactical or administra-

tive missions require intermediate stops, it is

unnecessary and wasteful of time to require the

flight crew to perform all the checks required
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under BEFORE INTERIOR INSPECTION,
INTERIOR INSPECTION, and EXTERIOR
INSPECTION. Under these conditions, only
a portion of the normally required checks are
necessary to assure safe operation. Accordingly,
for thase aircraft in which thru-flight operation
will frequently occur, an asterisk (¥} will im-
mediately precede each check that must be per-
formed during thru-flight operation. Inspection
items not marked with an asterisk may be
checked at the discretion of the flight crew.

PREFLIGHT CHECK.

A visual pre-flight inspection of the aircraft should be
made by the flight engineer in accordance with the items
noted in figures 2.1 and 2-2. On all flights requiring a
navigator, the navigator will follow the pre-flight pro-
cedure set forth in Section VIIL

Note

® Replace outer windows if:

a. The depth of the cracked, scratched, nicked,
chipped, or otherwise damaged area is such as
to exceed the thickness of the vinyl shield.

b. Delamination of vinyl shield and basic window
is more than one inch from the edge of gravel
shield.

¢. The outer tension or soft vinyl core is scratched,
chipped, cracked, etc.

d, A window bulge exceeds one inch when a
straight edge is placed along the horizontal axis.

e Flight may be dispatched non-pressurized under
the above conditions.

BEFORE INTERIOR INSPECTION.
#1, Check Form 781.

*2. Chocks in place.

Soction 1l
Neormal Procedures

3. Gear pins installed.

4. Check cowl flap locks.

INTERIOR (NSPECTION,

A visual preflight inspection of the interior of the air-
craft in accordance with the items noted in figure 2-1
should be made immediacely after boarding,

EXTERIOR INSPECTION.

A visual preflighc inspection of the aircraft in accordance
with the items noted in figure 2-2 should be made.

Note

Draining the fuel tank drains and fuel filters is
the responsibility of the maintenance persanael
performing the preflight and through flight
inspection required by T. O. 1C-121A-6. Those
items will be accamplished by the flight en-
gineer at stations where maintenance personnel
are not available and the T.0. 1C-121A-6 in-
spections are performed by the flight crew,

BEFORE STARTING ENGINES.

The pilot and copilot will check and pasition all
switches, as desired, on the side, instrument and over-
head pancls. The pilot and copilot will check all push-
to-test lights. The pilot sets the UHF or VHF to the
desired channel and assures thar the radio mascer switch
is on. Both pilots will adjuse rudder pedals, seats, and
fasten seat belts and shoulder harness. The engineer will
adjust and fasten his seat belt.

Note

To adjust the rudder pedals properly, both left
and right pedals should be fully extended, then
depressed through the same numbec of notches
to insure an even setting. It is extremely impor-
tant to insure that the seacs are securely latched
in the desired position; otherwise the seat may
slide aft when maximum power is applied.
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BEFORE STARTING ENGINES

Flight Engineer

When the pilot instructs copilot to read both pilot’s and flight engineer’s checklist, copilot will read off items and

obtain required answers.

(1.) Visual inspection — COMPLETED.

(2.)Gross Weight and CG—.____ __TOLD CARD,
- - ._COMPLETED.

@ Fuel and oil quantity — POUNDS.
— GALLONS,

4. Landing gear lever—DOWN,

Lever should be down and three green lights oo
copilot's panel ON.

5. Autopilot servo disconnect levers—OFF,

Theee levers located aft side of pedestal should be
disconnected for all take-offs and landings. The
up position disengages autopilot servos,

6. Brake selector lever—EMERGENCY (CP).

Located on aft face of pedestal. In emergency
position, accumulator pressure is directed directly
to brakes. In the normal position, brakes receive
pressure from secondary hydraulic system or directly
from hydraulic hand pump.

7. Hand pump selecter lever—EMERGENCY
BRAKE (CP).
Located near base of hand pump. Brake position
supplies hand pump pressure for brakes. If selector
is left in GEAR (Aft) position, landing gear tannot
be retracted.

8. Emergency brake pressure—1000 to 1600 PSI (CP).

A direct pressure gage on copilot’s right hand
panef reads brake accumulator pressure, 1000° psi
for adequate parking. Twelve minimum brake ap-
plications at 1600 psi. Air pressure {(with no hydrau-
lic pressure) in accurnulator is 600 psi.

9. Parking brake lever—SET.

The brakes may be set by depressing the toe pedals
and pulling up on the parking brake lever located
at the forward end and on each side of the pilot’s
pedestal. A red light on the pilot's and copilot’s
insttument panel indicates that the parking brake

2-8

After completing BEFORE INTERIOR, INTERIOR
AND EXTERIOR checklises the engineer will accom-
plish his BEFORE STARTING checklist.

@ Visual inspection — COMPLETED.

@Gross Weight and CG—___ | TOLD CARD,
. COMPLETED,

Checked and recorded. Form F complete, weight
and MAC checked.

@ Fuel and oil quantity (amount and recorded)—
. - POUNDS, GALLONS.
Check gages against havwo quantin.

4. Battery voltage—CHECKED 24-28 VOLTS.
Turn voltage selector switch to battery position.
5. Emergency instrument inverter—CHECKED AND
OFF.
Turn on the emergency inverter and check its oper-
ation {should operate directly off the battery), and
make sure all flight instruments are operating.
6. APU—ON.

Turn veltage selector o APU position, Engineer
starts APU and switches generator on the main bus,

7. Ignition switches — OFF.

8. Circuit breakers and switches — CHECKED AND
OFF.

Check all circuit breakers and switches on No. 1,
2, 2A & 3 main junction panels, 260 panel, and
upper and lower 212 panels for proper position.
Check radia junction box panel when there is no
radio operator on the aircrafe.

9. IFS and autopilot gyro switches—ON.

10, Warning lights-- CHECKED.
Check all warning tights that should be on. Push-
to-test waraing lighes chat are oot on. Check fire
Aarartinn circuits. lights and bell.

11. Inverter switches—CHECKED.

Check main and spare inverters for voltage and
frequency (if frequency meter is installed). With
main inverter on, pull main invercer circuit breaker
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10.

11

12.

13.

14.

BEFORE STARTING ENGINES

Section ||
Normal Procedures

(CONTINUED)

Pilats

lever is in PARK position. Release of the brakes is
accomplished by depressing and releasing the brake
pedals.

Static selector switches—FLUSH STATIC (P, CP).

Flight control booster levers. ON.

Aileron and rudder boost levers located to the left
of throttles. Forward position is ON. Aft position
is OFF. Emergency manual elevator control located
lower left hand side of pedestal. Pulled out, cuts
off boost system and changes mechanical ratio be-
rween control column and elevator for manual con-
trol. Center the control column for shifting. All
boost levers should be on for normal operation.
Rudder and elevator levers must be on for use of
auxiliary boost system. Turn all levers to OFF posi-
tion to check for free movement of controls, return
to ON position,

WARNING

Shifting the emergency manual elevator boaster
shift control lever to the OFF position with
the coutrol column in the FULL FORWARD
position has caused the lever to bind and in
some cases not move at all due to bending of
the roller assembly attachment bold adjacent to
the bypass valve link rod in the elevator hoost
assembly. During ground checks and preflight,
do not shift the elevator boost from ON ro
OFF or OFF to ON unless the control column
is in the neutral position.

Electric elevator tab control—CHECKED and OFF.

Nose up and down switches located on pilot’s con-
trol wheel. Disengaging lever located on top of
pedestal. Check for vp and down operation and dis-
engaging of clutch motor. Unit operates directly
from battery. Check manual operation and zero tab.

Flight path control cover—REMOVED.

Assure F.P.C. switch is in OFF position.

Landing light switches—AS DESIRED.

Switches are located on pilots’ overhead switch
panel. Onc pair of switches extend and retract
lights, the other pair turns lights on and off,

Chonged 31 October 1964

Flight Engineer

to check change-over relay and warning light. Turn
inverter OFF, reset main inverter circuit hreaker.
Check the manifold pressure indicator for baro-
metric ptessute with inverter ON, and the follow-
ing iterns: fuel, vil, and hydraulic fluid quantities,

2-9
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Normal Procedures

15.

16.

17.

BEFORE STARTING ENGINES

T.0. 1C-121A4

{CONTINUED)

Pilots

Navigation, cockpit, no smoking and seat belt light
switches—AS DESIRED.

Navigation and cockpit lighting switches are lo-
cated on side switch panels. Radio panel, no smok-
ing/seat belt switches are located on pilot’s over-
head switch panel.

Flight control auxiliary booster switches—
CHECKED AND OFF,

Switches, circuit breakers, and amber lights are
located on pilots' overhead switch panel. Use for
take-off and landing and emergency operation with-
out normal hydraulic pressure. EMERGENCY posi-
tion bypasses circuit breaker and operates directly
from battery.

Ignition switches—OFF.

12,

13,

14,

15,

16.

17.

18.

19.

20.

21,

22,

Flight Engineer

Hydraulic fluid—FULL PLUS 5 GALLONS.

Check primary and secondary system quantity on
the quantity gage. Check for spare hydraulic fluid
in the foerward baggage compartment.

Inverter switch—OFF  (after all instruments

checked).

Generator switches—QFF,

Generator switches and watning lights OFF.

De-icer and anti-icer switches—OFF,

Check the master control switches and propeller
de-icer theostats,

Sound trap air valve levers—OPEN.

Two levers located inboard of the crossfeed levers
to be in the OPEN {up) position.

Fuel crossfeed levers—CLOSED.

Four levers located inboard No. 3 main junction
box to be CLOSED {up} position,

Emergency shut-off levers—OPEN.

Four levers located in the pilots' overhead control
panel should be in the full forward (OPEN) posi-
tion. Engine oil, fuel, hydraulic valves, cooling air
for the generator vacuum pump, and nacelle junc-
tion box are open,

Fuel dump levers—CLOSED AND SAFETIED.

Two red levers located on pilots’ overhead control
pane! should be in the CLOSED (aft) position and
safetied, The left lever dumps fuel from 1 and 2
main tanks, the right lever dumps fuel from 3 and
4 main tanks. Check placard for instructions.

Anti-icer fluid level—CHECKED  __ _ . __
GALLONS.
Check both anti-icer tanks (capacities 20 gals. each).

Fuel tank selector levers—ON MAIN.

Four levers located en the righe hand side of flight
engineer’s quadrant. The tanks are ON in the for-
ward (MAINS) posicion,

Mixture [evers—OQOFF.

Changed 31 October 1984



BEFORE STARTING ENGINES

Pilats

T1.0. 1C-121A-) Section 11

Normal Procedures

(CONTINUED)

23,

24,

25,

206,

27.

28.

29,

30.

3.

Flight Engineer

Engine supercharger levers — LOW.

Number 1 and 4 controls are used for cabin super-
chatger disconnect. Do not exceed more than two
shifts in a five minute period.

Propeller synchronizer lever — CHECKED AND
OFF.

Propeiler master mwotor lever full forward post-
tion indicates 2800 rpm, amber warning light should
bt out.

Carburetor air switches — COLD.

Cow] flap switches — OPEN.

Full open position for all ground operation.
Feathering switches — NORMAL.

Propeller selector switches — AUTOMATIC.

Automatic for governing to master motor speed.
decrease rpm momentarily to the left, increase rpm
momentarily o the right.

Auxiliary fuel pump switches—QOFF,
04l cooler flap switches—AUTOMATIC

Air conditioning (260} panel — SET.

Auxiliary ventilation knob to position A for start-
ing engines. Recirculating fans and heater off for
starting. Temperature selectors automatic. Cabin
altitude sclector set and light out. Rate of change
selector as desired. Auxiliary ventilation exit valve
cracked open as desired by means of the auxiliary
ventilation override switch on the engineer’s panel.

2-10A, 2-108
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BEFORE STARTING ENGINES

Section |l
Normal Procedures

{CONTINUED)

Pilofs

Oxygen System—PRESSURE & MASKS
CHECKED.

19. Pitot heater switches—QFF (CP).
20. De-icer boot switches—OQFF (CP).

@ Engineer's before starting engines checklist—
COMPLETED.

Pilots

Upon completion of the BEFORE STARTING EN-
GINES checklist and after insuting chat a ground signal
man is ready or a ground controller is on interphone,
the pilot states: START ENGINES.

Changed 31 October 1964

ENGINE STARTING PROCEDURE

Flight Engineer

32, CO, selector and dump controls—OFF AND
CLOSED.

Engine, APU, baggage compartment and heater
selector controls OFF., CO, dump control valve
closed and safetied.

@ Oxygen system — PRESSURE AND MASKS

CHECKED.
Check flight engineer’s and radio operator’s gage
pressures.

34, Auxiliary fuel dump valves—NEUTRAL AND
SAFETIED.

Located at step, 260 station, Three positions:
CLOSED, NEUTRAL and OPEN. Operation of the
valve requires secondary hydraulic pressure.

35, Life raft handles and driftmeter shut-offs—

CHECKED,
Located at step, 260 station.
36. Vacuum shut off valve—ON.

Located near hydraulic filler valve (ON when
parallel with floor, pointed inboard).

Engineer's before starting engines checklist—
COMPLETED.

Flight Engineer

After receiving orders from the pilot to start engines,
the engineer will receive clearance from either the pilot
or ground signal man to turn each engine.

Before starting, the engines must be turned over a mini-
mum of six blades with the starter while the ignition
switch is off to check for the presence of a liquid lock
which may seriously damage the engine. If a liquid lock
exists, the lower cylinder spark plugs must be removed
and the propeller rotated to remove the oil from the

cylinder.
| WARNING I

The propeller should never be moved in a
direction opposite to normal rotation,

2-11
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Normal Procedures
ENGINE STARTING PROCEDURE

(CONTINUED)

Pilots Flight Engineer

The engine starting sequence is 3, 4, 2, 1. They are
started in this order to provide immediate secondary
hydraulic pressure. After obtaining the all-clear stam-
ing signal, complete starting procedure as Follows:

1. Fire guard — POSTED.

2. CO, selector — SET.

3. Auxiliary fuel pump switch — ON HIGH.
4, Mixrure lever — AS REQUIRED,

»

Engine stacter selector switch — SET.

6. Starter switch — ENGAGE,

MNote
Avoid throttle movement until engine is
running smoothly. Do not exceed 1400 rpm
on start.

Acknowledges: ON. 7. Ignition switch — ON.

Note
Ignition switch should be turned on after che

propeller has turned six blades.
After number 3 is started, actuate the automatic caging

switch.
' Cold Engine. AUTO-RICH prioc to engaging statter.
If engine does not fire within a short period ofter the
ignidon switch is activated, place mixture lever ip
OFF momentarily to prevent afterburning.

Note
® Cold weather starts should be made with clased
throttle using either mixeure control or primer.
If primer starts are made, the mixture lever
should remain in OFF until a positive start
with smooth operation is obtained.

# Simultaneous use of both primer and mixture
control during starting ofcen results in exhaust
system fires.

e Following initial firing, and disengagement
of the starter, the engine will often motor
at low speed, rather than accelerate to notmal
idle speed. Allow the engine to run at this
condition until engine speed increases to nor-
mal idle speed. Premature application of throt-
tle or attempts to vary the mixture will stop
the engine. Such a false start results in iced
spark plugs, preventng successful starting on
the following attempts.

2.2
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Normal Procedures

ENGINE STARTING PROCEDURE

(CONTINUED)
Pilots Flight Engineer

Warm Engine. AUTO-RICH prior to activating igni-
gion. (Oprimum point depends on engine temperature.}
If cengine does not fire within two revolutions after
ignition, or if engine loads up, mave mixture lever to
OFF momentarily.

Hot Engine. OFF upril engine fires or two revolutions
after ignition, then advance mixture lever to AUTO-
RICH. If engive does not firc within a short pericd
in AUTO-RICH, return lever to OFF.

Note
If engine fails to start within 30 seconds, dis-
contipue starting attempt and allow stareer to
cool for 1 minute before repeating starting
procedure,

Y g e o ey

4
CAUTION )
3 4

Observe the oil pressure gages. Stop the en-
gine if the oil pressure does not register within
10 seconds or reach 40 psi within 20 seconds.
Note

VWhen it is necessary to start the engine on the
ship batteries, mimimize the electrical load.

8. Generator switch — ON.
Check voltage, amps, and overvoltage warniog
light.

9. Inverter switch — ON.

10. Hydraulic system crossover switch -~ EMERGEN-
Y, CHECKED AND NORMAL.

Note
Afrec eogines No. 3 and Nao. 4 have been started, check the secondary hydraulic system
for pressure. Place hydraulic system crossover switch in EMERGENCY, check operation
of the aileron controls and for zero primary gage pressure. This check is made to insure
that the crossover valve is functioning satisfactorily. The hydraulic system crossover
switch must then be returned to the NORMAL position, checking for no crossover action,

11. Pressures and tcmperaturcs—NORMAL.

12, Auxiliary fuel pump switch — OFV after engine
has started.

13. Tngine starter selector switch — OQFF after all en-
gines have heen started.

14. CO, selector—OFF.
Note

Signal ground crew to remove gear pins after secondary hydraulic pressure has been estab-
lished.
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Nermal Procedures

ENGINE GROUND OPERATION

*Qperate the engine at 1000-1400 rpm uwacil che oil inler temperature has risen ar least 6% C above the pre-starting

temperature and the oil pressure is scabilized.

— BEFORE TAXIING

Pilots Flight Engineer

Insure engines and systems are functioning properly,
states: READY FOR BEFORE TAXIING CHECKLIST.

Call for; BEFORE TAXIING CHECKLIST.

ORadio inverter (N, @Ratllo inverter (3N,

Master radio switch ON. Have radio operator . Propeller synchronizer lever — 2800 RPM — ON.
check voltage and cycles.
3. Hydraulic systems—CHECKED.

2. Radio equipment—ON (P, CP}.
Check primary and secondary pressures and quan-

3. IFF- STANDBY. tity.

4. Hydraulic pressure—CHECKED. ssure. Nole
If a pressure check of each hydraulic pump
R e is desired, place the hydraulic suction shut-off
eset brakes. switch that controls the other shut-off valve on
the same side of the aircraf1, in the OFF posi-
tion. However, the pumps should not be oper-
ated for an extended period oo the ground
in this condition because they will overheat.
An extended pressure check can be made by
operating each engine individually.

Check pri., sec. and emergency brake pressure.

Il the hydraulic pump on either engine 3 or
4 ix shut down o test the other pump for
suspected failure, have pilot place brake se-
tector lever 1n EMER.
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Nermal Procedures

minimum turning radius

QUTER MAIN GEAR—

OUTER WING TIP

PIMOT FOINT

NOSE GEAR —-

NOTE

THE TURNING RAD1| DEPLCTED HERE ARE BASED ON STOPS
BEING INSTALLED ON THE NOSE STEERING ASSEMELY WHICH
LIMIT NOSEWHEEL TURNING TG 58 1/2 DEGREES ON EITHER
SIDE OF STRAIGHT AHEAD.

FI25-01-2-1

Figure 2-2A

Changed 31 October 1964 2-14A/2-14B






T.0. 1C-121A- Section 1l

BEFORE TAXIING

Nermal Procedures

(CONTINUED)

Pilots

5.  Aldmeters—SET (P, CP).

Cross-check pilot's and copilot’s alzimeters for tolec-
ance, also navigator’s, if navigator aboard (plus or
minus 73 feet from field elevation).

1.

Flight Engineer

Altimeter—SET 29.92" HG.

WARNING

Make certain that the 10,000 foot pointer is correctly set on all standard attimeters.
(Refer to Section 1 under INSTRUMENTS.)

@ Pitot covers and gear pins—ABOARI)A

Ground units and chocks—REMOVED.
APU—ON.

Signal pground crew fo remove wheel chocks.
Release patking brake — (light out).

@ Engineer's before tax iing checklist — COM-
PLETED.

5.

Doors- -CLOSED AND LIGHT OUT.
Air conditioning panel—SET.

Engine insttuments—CHECKED.
Ignition analyzer—ON.

Vacuum warning ligh tsi—QOQUT.

Pitot covers and gear pins—ABOARDA

Engineer’s before taxiing checklist — COM-
PLETED.

TAXIING.

Puring pornal taxiing, turns shall be controlled solely
with the nose wheel. Iligh taxi speeds and excessive
movement of the nose wheel must be avoided. The
brakes must be applied gently.

Turns should be started with a slight change in direction
of the nose wheel which is gradually increased until the
desired amount of turn is established. The same tech-
nigue shoutd be used i straightening out the turn.
Sharp turns at high speeds impose excessive forces on
the inside nase wheel tire, strut components, and aircraft
structure. Side loads may prove sufficient in high speed
turns to pull the inside tire off the wheel.

Note
Power should be applied until the aircraft starts
rolling before unsing the steering wheel. The
pilot shall haadle the throttle during all phases
of taxiing, as it is his responsibility to control
the speed of the aircraft apd avoil collision,

It is advisable to apply minimum power, when
moving away from the ramp to avoid blowing
dust an personnel and equipment. After leav-
ing the ramp, the use of power shall be as
foltows:

2. If che APU is not operating, 1000 tpm
should be maintained on engines 1 and 4 to

2-15%



Section I

Norme! Procedures

insure ample de output from the generators
to support the electrical load on the main
dc bus. This will prevent undue drain on
the battery. When refrigeration is desired,
1200 rpm on engines number 1 and 4 will
ptovide oprimum supercharger output for
ground refrigeration.

Pilots

After the aireraft has been taxiied away from the ramp
and is clear of ALL obstructions, call for: TAXIING
CHECKLIST. Note: At night the landing lights will be
used for all taxiing because eaxi lights are inadequate.

I.

4,

Brake selector level — NORMAL PRESSURE
CHFCKED {CP).

During the operation of the brake selector fever,
from EMER. to NORM. brakes, there must be
no pressure on the pedals. After the brake selector
is in the NORM. position depress toe pedals and
note pedal reaction,

M

CAUTION |

Avoid taxiing for extended periods of time in
the EMER. BRAKES position or operating the
wing flaps while in that position. It is possible
10 deplete available emergency system pressure
and in the event of a secondary hydraulic fail-
ure be without brakes.

Turn indicators and compasses — CHECKED
(P, CP).
Wing flap UP test switch—CHECKED,
Copilot will extend the wing flap handle to the
100% (landing) flap positicn momentarily to check
proper operation when performing flap warning
system check. Place flap test switch in test position.
Red light should ¢ome on and flaps should stop.
Place flap lever in UP position.

Note
Care should be exercised when retracting flaps.
A drop in system pressure while flaps are being
operated may cause the nose wheel steering to
be sluggish or bind when attempting to turn.

Vacuummn—LIGHTS and PRESSURE CHECKED.

@ Propeller reversing—CHECKED.

TAXIING

1,

LR

T. 0. 1C-121A1

b. Before testing propeller reversing, the flight
engineer should be notified, in order that
he may manitor the air conditioning system
to prevent exhaust fumes from being dzawn
into the cabin, The flight engineer should

monitor the elecerical load,

Flight Engineer

Mixzure levers — AS REQUIRED.

Auto.rich for initial warm-up, manaal leaning to
cbeain 25 tpm drop from best power for prolonged
idling and extended taxiing.

Fuel crossfeed levers — CHECKED.

Place crossfeed levers on (down position) and
check operation of each individual main tank and
auxiliary tanks for crossfeed operation.

Carburetor heat switches—CHECKED AND OFF.

a. Toggle carburerar air doars o HOT position
until a positive increase in carburetor air em-
petature is indicated.

b. Return switches te the COLD position and note
a positive drop in carburetor air temperature.

Magnete ground check—COMPLETED.

With engines in idle speed, monentarily turn off
each ignition switch individually to check for
grounding of magneto.
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Pilots

Note
Upon reaching a clear stretch of taxi way
order: STAND BY FOR PROP REVERSING,

Propeller reversing check:

a. Retarding the reverse pitch throttle levers of num-
bers 2 and 3 engines sufficiently to energize the
reversing circuit (reversing lights should come
on).

b. Continue retarding the reverse pitch throttle levers
of number 2 and number 3 engines, increasing the
reverse thrust sufficiently to insure that the pro-
peller reversing mechanisms is operating satisfac-
torily. Only a small amount of reverse power
should be applied after which the reverse pitch
throttle levers should be returned quickly to theit
NORMAL position, Observe that propellers re-
turn to normal low blade angles at an accelerated
rate.

¢. Steps a and b, above, shall be repeated to check
numbers 1 and 4 propeller reversing.

TAXIING

Section Il
Normal Procedures

Flight Engineer

Acknowledges: STANDING BY FOR PROP REVERS-
ING.

Insure that the aux. vent knob is in position A to pre-
vent exhaust fumes from being drawa into the cabin.
Monitor throttles not being reversed to 1000 rpm.

Accomplish the following during the reversing check:
a, Propeller selector switches—engines 2 and 3—hold
to INC. RPM and then to DEC. RPM positions.
Note that noa change in blade angles occurs,
Note
If blade angle change occurs, it is an indication
of miswiring and the system should be checked
immediately.
b. Propeller switches—AUTCO RPM.

¢. Steps a and b, above, shall be repeated to check
numbers 1 and 4 propeller reversing.

Note
Care should be taken to have at least two engines at 1,000 rpm or better at all times dur-

The TAXIING check lists should not be executed until the aitctaft is clear of congested

The flight engineer should monitor engine operation closely during taxiing to prevent

®
ing the reversing check.
L
areas,
L
loading up, engine stoppage, or plug fouling.
L

In the event an engine dies after leaving the ramp, no attempt should be made to restart
the engine until either the aitcraft is returned to the ramp or a fire guard is posted. An
engine which has so died must be observed closely while being restarted. Any hesitancy

to start immediately by normal starting procedure is cause for investigation.

® Reverse thrust should never be used to taxi the aircraft backward,

® Individual items on the TAXIING checklisc may be accomplished prior to calling for

the checklist, if the pilot so desires.

@Engineer's taxiing checklist——COMPLETED.

@ Engineer's taxiing checklist—COMPLETED.

POWER-ON AND POWER-OFF STOPS.

Because of the hydraulic drag shock struts on the main
gear, two basic methods are recommended for coming to
a stop after taxiing to prevent a rocking motion—with
power-on and power-off. The power-on stop should be

Chonged 31 October 1944

used when run-up is to be made, and the power-off stop
upon station arrival, ¢r when it is desirable to stop with
the engines idling. The aircraft should be parked with
the nose wheel straight, in order to avoid side loads and
strains on the nose wheel and struts.

217
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Normal Procedures

Power-On Stops.

Ease the aircraft to a normal stop as approximately 1600
rpm is applied to all four engines. This is ample power
to prevent rocking rearward. If it is necessary to hold
kefore take-off, and it is desired to reduce power to idle
rpm, release the brakes as throttles are retarded, thereby
allowing the gear to move forward, then re-apply the
brakes.

Power-Off Stops.

For a power-off stop, apply the brakes in the normal
manner, but release and re-apply them as the aircraft
stops, thus allowing the gear to mave forward instead of
the aircraft rocking rearward. If it is desired to run-up
after a power-off stop, allow the aircraft to roll forward
slightly and then stop in the power-on manoer as de-
scribed above.

Sharp turns at high speeds impose excessive
forces on the inside nose wheel tire, strut com-
ponents and aircraft structure, Side loads may
prove sufficient at high speeds to pull the inside
tire off the wheel,

Pilals

As the aircraft is taxied into position for run-up, the
piloc calls for mixtures rich, makes a power on stop
and sets the parking brake. States: ENGINEER'S
THROTTLES, ENGINE RUN-UP CHECKLIST.

1. De-icer boots—CHECKED and OFF (CP).
2. Aucopilot and servo disconnect levers—CHECKED
and OFF.

Check pilot's and copilot's disconnects.

Note
The aileron servo is spring loaded, and care
must be taken 1o preveat it from snapping inte
the ON position.

2-18

ENGINE RUN-UP

Note

Ground operations is more detrimental than
any other type of engine operation. This is due
to inadequate cooling air flow which affects
the temperature of the cylinder heads, lubri-
cating oil, accessories and wiring. The aircraft
should be headed into the wind as closely as
practicable.

Ground operation should be conducted at the
lowest power settings required to correct main-
tenance discrepancies and check out the engine
prier to take-off. Normally, fouled spark plugs
can be cleared at low rpm'’s and lean mixture
settings. Refer to Secdon VII for spark plug
clean out procedure. There should be a specific
purpose for each instance whereia an engine
is operated on the ground, and in no case
should the engine be operated by other than
fully qualified personnel.

At night the run-up will be made with landing
lights OFF and axi lights ON. Cne of the
pilots will keep a careful lookout outside dur-
ing run-up, in case the brakes are not properly
set.

Flight Engineer

Acknowledges: ENGINE RUN-UP CHECKLIST.

" CAUTION

F 4

Have pilot turn airplane into wind before
rupning engines over 2400 rpm on ground.

. Mixture levers—AUTO RICH.
. Throttle levers—1600 RPM.



.
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ENGINE RUN-UP

(CONTINUED)

Pilots

Elight instcuments—CHECKED (P, CP).

Note
Insure that gyto compasses and RMI’s are op-
eracing and aligned. The attitude indicators
should be checked and the index airplanes
set.

d.

Saction N
Normal Procedures

Flight Engineer

. Master control de-icer —- CHECKED AND OFF.
. 1600 rpm on all engines.

. Place switch in the up (ON) position, observe a

decrease in engine rpm and BMEP.

. Return switch to OFF position — observe that

rpm and BMEP return to previous setting.

Repeat the above steps on the other 3 engines.

. Engine supercharger levers — HIGH BLOWER.

Shift supercharger into high blower.

. Throttle levers — 1700 RPM.
. Propeller synchronizer lever — CHECKED.

Retard slowly until a 200 to 300 rpm drop is noted
on each engine, then rapidly return to full INC,
RPM position.

Synchronizer warning light — CHECKED.

Note

The synchronizer warning light should go off
when synchronizer motor regains selected
speed followed by an even rise in rpm on each
Eﬂgll’lg.

This check indicates proper operation of the
synchronizer protective circuit.

. Propeller operation — CHECKED.

Check propeilers manually.

a,

With gang bar installed, select DEC RPM and
reduce engine tw 1500 RPM then return to
FIXED position.

. Select INC RPM until 1700 RPM is reached

then return to FIXED position,

. Propeller selector switch — FIXED position.
. Feathering switch — FEATHER.

2-19
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Normal Procedures

ENGINE RUN-UP

T.0. 1C-121A-1

(CONTINUED)

Pilots

Acknowledges: CHECKING. Place the engine ignition
switch in the LEFT position, states: LEFT.

Return the engine ignition switch to the BOTH posi-
tion, states: BOTH.

Place the engine ignition switch in the RIGHT posi-
tion, staces: RIGHT.

Return the engine ignition switch to the BOTH posi-
tion, states: BOTH.

During the check the ignition switch should be left on
each position long enough for the rpm to stabilize.

Repeat procedure for ignition check on the remaining
engines.

2-20

10,

Flight Engineer

e. Feathering switch—NORMAL after 200 to 300
tpm drop; after a momentary pause, move the
propeller selector switch to AUTO pesition.

Note
The momentary pause in step (¢} above must
be accomplished ¢o allow the pitch change
motor to come to a complete stop before being
energized in the opposite direction.

f. Generator voltage and amperage checked,

Throttle levers—ADVANCED.

Advance throttles on two symmetrical engines at a
time to 2 in. Hg above field barometric pressure.

Engine supercharger levers—LOW,

Shift superchargers to LOW, cobsetve approximately
2 in. Hg drop in MAP.

Engine Power and ignition check—COMPLETED.

Throttle levers—open to obtain field barometric
pressure and observe cortespanding BMEP, fuel
flow, rpm and all pressures and temperatures. Ad-
vise the pilot: READY FOR IGNITION CHECK.

Note

Aemospheric conditions will influence the read-
ings obtained. Notmally engine readings will
be approximately the same for all engines. A
difference of 100 tpm between any two engines
should be investigated. When checking the
magneto, a drop of up to 75 rpm maximum or
12 BMEP is considered satisfactory provided
0o engine roughness is encountered.

CAUTION |

A variation of more than 100 rpm between
symmetrical engines should be investigated
immediately. A crosswind may cause a varia-
tion in rpm.

Note
Check engine ignition analyzer for any mal-
functions.

Changed 31 October 1964
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Normal Procedures

ENGINE RUN-UP

(CONTINUED)
Filots Flight Engineer
11. Throttte tevers — RETARD TO 1500 RPM.
This is ample power to prevent the aircraft from
cocking forward.
Engineer’s engine run-up checklit — COM- Engincer's engine run-up checklisc — COM-
PLETED

PLETED.

THRU FLIGHT ENGINE RUN-UP

Pilots Flight Engineer

If the same crew takes the aircraft through an intermediate stop where no layover is involved, ac the pilot's discre-
tion, the flight engineer may accomplish the THRU-FLIGHT ENGINE RUN-UP checklist in lieu of the ENGINE

RUN.UP checklist. The THRU-FLIGHT ENGINE RUN-UP checklist contaias the minimum items to which an
operation check must be performed.

1. Propellers — CHECKED.
a. Automatic operation — CHECK.
b. Manual aperation —— CHECK.
¢. Feathering — CHECK,
2. Engine power and ignition—CHECKED.
@ Engineer’s run-up checklist — COMPLETED.

BEFORE TAKE-OFF

Pilots Flight Engineer

When the engine run-up checklists are completed, call:
PILOTS THROTTLES. Retard throttles, taking the
aircrafc off the step and direct copilot to extend flaps
to TAKE-OFF (60%) position. The copilot will keep
his hand on the coatrol handle untl the flaps are at
the TAKE-OFF position.

Call for: BEFORE TAKE-OFF CHECKLIST. Acknowledges: BEFORE TAKE-OFF CHECKLIST.
Doors and windows — CLOSED, LIGHT OUT .
(P, CP, E). Doors and windows — CLOSED, LIGHT OUT.
Insure that sliding windows are closed and locked. Make a push-.to-tes: check to insure that light is
good. Make visual check on crew doar.

2. Wing flap lever—TAKE.OFF (CP).
Check asymmerric flap indicator for proper po-
sitioning.
3. Trim tabs — SET.
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(CONTINUED)

Pilots

Note
The trim tab check musc follow the auto-
pilot check because operation of the auto-
piloc will change the elevator tub setring.

Keep the rudder trim tab crank unfolded ac
all times during all take-offs and landings.
This will facilitate the immediate application
of rudder trim in the event of an engine

failure,

Flight controls booster levers — QN.

Aileron and rodder — forward, elevator — down
and latched.

Compasses and RMI's—CHECKED (P, CP).

- Check fluxgate and C-2 compasses for correct head-
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ing.
Approach horizon function knob—HEADING.

Check for correct position.
Taxi lights—OFF.

Anti-collision lights switch—ON.

Note
Anti-collision light operation on the ground
should be kept to a minimum. Excessive heat
on the ground shortens bulb life. Also duting
ground emergencies the operating light could
confuse rescue  operations  since cmergency

ground vehicles use a similar light.

During night operarion, navigation lights must
be un STEADY while anti-collision lights are

operating.

Flight cuntrols. —FREE.

Move rudders, elevators, and aileron through
full travel, insuring free movement,

Note
Rudder and elevator boosters are bled by
holding full chrow pusition momentarily

Aveid slamming controls against stops.

Flight Engineer
Propeller selector switches — AUTOMATIC.

Propeller synchronizer lever — 2800 RPM.

. Pressures and temperatures — CHECKED.

Emergency cabin lights — AS REQUIRED,

Switches located on navigator's storage closet and
flight attendant’s afc panel. ON USAF serial 48-608
this switch is located overhead on the sidewall of
the closet farward of the aft cabin door. [mpact
switch and battery located in navigator's storage
closet.
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*10.

11.

12.

)

14.

BEFORE TAKE-OFF

Section 1l
Mormal Procedures

(CONTINUED)

Pilols

Radics and radio altimeter—SET.

Insure that all desired radios are on, tuned, and
checked. The Omni can be used as a spare VHF
receiver.

WARNING

The AN/APN-1 and SCR-718 radio altimeters
are unreliable in areas covered by large depths
of snow and ice such as encountered over polar
regions. An apparent terrain clearance 1600
feet greater than actual clearance has been re-
corded, Do not rely on your APN-1 or SCR-
718 radio equipment to provide terrain clear-
ance when flying over areas covered by large
depth of snow and ice.

1FF/SIF—AS REQUIREL.
Set mode and code on IFF, if required.

Pitot heaters—AS REQUIRED (CP).
Wing flap visual check.-SET FOR TAKE-OFF.
Visual check on all wing flap segments for take-off.

Position marked wich red line.
Crew take-off briefing — COMPLETED.

The copilot and flight engineer should require no
special briefing on standard take-off procedures.
However, the aircraft commander should brief them
on unusual requirements to be observed for a
particular take-off.

Critical engine failure speed Go No-Go and Take-
Of Speed will have been calculated previously
from the Flight Performance Data Charts. They
shall be repeated at this time, and it shall be the
copilot’s responsibility to call out GO or NO-GO
at the Go No-Go speed when applicable, and LEFT-
OFF at take-off speed.

@ Engineer’s before take-off checklist — COM-

PLETED.

Pilots

Insure all temperatures and pressures are normal.

When cleared for rake-off, call for: LINE UP CHECK

LIST.

1.

Light switches AS REQUIRED.

LINE UP

Flight Engineer

Wing flap visual check—SET FOR TAKE-QFF.

Engineer's before cake-off checklist — COM-
PLETED.

Note
If extended bholding prior to take-off is re-
quired, refer to Section VII for proper engine
ground operating procedures.

Flight Engineer

Acknowledges: LINE UP CHECKLIST.
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Normed Procedures
LINE UP

(CONTINUED)

Pilots Flight Engineer

2. Flight control auxiiiary boester switches — ON
(CP).
Check amber lights ON.

@ Air conditioning panel — SET.
3. Windshield blower switches—AS DESIRED (CP}.

Note
If the runway length is critical, the aux-vent
knob should be placed in the OPEN position.

Auxiliary fuel pump switches — HIGH.
Check fuel pressure indicatars.
e Mixture tevers - AUTO-RICH.

o Cowl flap switches - - SET 50%.

‘ 5. 'Cruising altitude — . FEET.

NIGHT AND WEATHER TAKE-OFFS.
4. Windshield alcohol anti-icer pump switches and

| valves — AS . .
control valves . S REQUIRED 6. Propeller alcohol anti-icer switches - AS RE-

5. Windshield wiper control — AS REQUIRED. QUIRED.
@Air conditioning panel — SET.

@Auxilimy fuel pump switches — HIGH.

@Mixmrc levers — ALITO-RICH.

@chl flap switches — SET 50%.

Note
Set the cowl flaps just prior to take-off. Approximately 200° C is maximum desired cylin-
der head temperature prior to starting take-off run,

@ Engineer’s line up checklist —COMPLETED. @ Engineer’s line up checklist —COMPLETED.
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TAKE-OFF.
(Refer ro figure 2-3.)

NORMAL TAKE-OFF PROCEDURES.

Taxi the aircraft into position for take-off, lining up in
the center of the runway, After completing the LINE.
UP check list advance the throttles to approximately 35
in. MAP and call for: MAX POWER, The flight en-
gineer acknowledges: MAX POWER and the copilot
holds the reverse throtrle tock flag down unsil refusal
speed is reached. The flight engineer advances throtrles
to MAXIMUM POWER.

Note
® Maximum power should be smoothly applied
in approximately five seconds to meet charted
take-off performance.

®  Pilot does not take his hand from throttles until
reaching V, or Go No-Go speed. Avoid restric-
ing throttle movement in either direction as this
would make it difficult for che engineer to
maintain proper BMEP.

e  Pilot uses nose wheel steering until che rudders
become effective at about 50-5% knots. la the
event an outboard engine fails berween 70 knots
and decision speed, the rudders are the primary
means of control, not the nose wheel steering.
However, nose wheel steering should be used
during reversing in addition to the rudders.

Visually check the flight instruments in order to note
any itregularity or malfunction. The flight engineer
maintains a constant maximum power setting and checks
all instruments for any indication of malfunctivn, and
keeps an alert watch for an engine overspeed indication.

Note

® The difference between u surging propeller or
an overspeeding or rupaway propeller must be
recognized and rtreated accordingly. Surging
conditions are not necessarily abnormal and
will stabilize back to proper conditions, usually
without corrective measures. Smooth applica.
tion of throttles at.beginning of take-off run
normally will eliminate any tendency toward
undue surging.

¢  An overspeed in take-off tpm berween 2800
and 2885 is considered within safe operating
limits. However, all cases of deviation from
2800 except minur surges should be recorded
in the Form 781. Overpseeds between 2885 and
3100 rpm necessitates a special ground inspec-
tivn of the engine. Engines which have ex
ceeded 3100 rpm will be removed for overhaul.

Secton I
Narmal Procedures

The copilot calls out GO or NO=GO if refusal speed
(V, or V,) is less than take-off speed. Start to take
weight off nose gear so that a smooth transition can
be made at take-off speed. Coatinue take-off run, leav.
ing nose wheel on the runway until speed is 10 knots
less than take-off speed. The copilot calls LIFT-OFF
at take-off speed.

Ease nose wheel off che runway gradually as take-oft
speed is reached.

Lift off at take-off speed. Make smoath cransition. After
becoming airborne, maintain a constant climbing atti-
tude. Do nat lower the nose to gain speed until the hei-
ght of immediate obstructions has been actained.

CROSSWIND TAKE-OFF PROCEDURES.

The procedures for crasswind take-offs which are differ-
ent or in addition to normal take-off are as follows:

a. During the initial take-off tun, allow the aircraft
ter accelerate to take-off speed in che three point
position.

b. Hold upwind wing down with aileron, as necessazy.

¢. Hold the yoke forward undl take-off speed is
attained. Make a definite pull off at cake-off speed.
and crab into wind, in order to make good a wrack
in alignment with the runway.

REJECTED TAKE-OFF.

If. ar any time prior w ¥V, or Go No-Go. the pilot, co-
pilot or flight engineer has any indication of a malfunc-
ton affecting flight safety, the rake-off will be rejected.
Refer to Section IIT.

Note
If a take-off is rejected because of an engine
fire warning light, another take-off will not be
atcermpeed undil that engine has been inspected.

AFTER TAKE-OFF/CLIMB.

When well escablished in che climb, call for: GEAR UP
with & visual and oral signal. The copitot acknowledges
GEAR COMING UP and raises landing gear. When the
gear is up the copiloc stacest GEAR IS UP (giving a
visual and oral reporc).

| CAUTION |

i, P Ay
Da not apply the brakes while the landing gear
is being retracted. This can damage the main
landing gear retraction linkage crosshead. [f it
is necessary to scop wheel rotation after break-
ing ground, the brakes must be applied while
the gear is still in the down and locked posi-

tion.
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Note
If the landing gear lever will not go past the
neutra] position, insert a pencil or equivalent
through the hole on the right side of the con-
trol pedestal and push the solencid pin out of
the way, If handle movement is O.K. and sec-
ondary system pressure is up, but gear does not

1. 0. 1C-121A4

FLAPS UP. Normally not below 500 feet. Allow air-
speed to increase to 150 knots.

Copilot acknowledges: FLAPS COMING UP, places
wing flap control lever in the UP position, and insures
that the flaps are fully retracted before removing his
hand from handle. When wing Baps are retracted, states:
FLAPS UP.

retract, check the hand pump selector valve at
the base of the band pump. If this valve is in
the emergency gear (aft) position, the gear re-
turn fluid may be trapped, hydraulically locking
the gear in the extended position. If this con-
dition exists, the following procedure must be
rigidly adhered to: Move the gear handle full
DOYN, move the hand pump selector valve to
the EMER., BRAKE (forward) position, and
then place the gear handle back to the UP posi-
tion, Failure to follow this sequence may rup-
ture the emergency extension tank,

Call for: METO POWER as soon as a safe altitude and
airspeed (120 kts) has been attained. The engineer
acknowledges: METO POWER and sets.

When gear is up and the airspeed is 130 knots or better
and a positive rate of climb is established, call for:

Pilots

After being advised climb powet has been set, call
for: AFTER TAKE-OFF CLIMB CHECK LIST.

1. Landing gear lever — UP.

Landing gear lever on pilots’ pedestat (aft side)
should be placed in the UP position on command
from the pilot. It is necessary to pull the knob
out and to release a thumb latch to raise the lever.
In the event landing gear lever wiil not come up,
a hole in the right hand side of the pedestal is
provided to manually release the lock. Red light
out indicates gear up and locked.

® Do not apply the brakes to stop wheel rotation
during or afrer gear retraction.

® Do not turn nose gear steering wheel when gear
is retracted.
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AFTER TAKE-OFF/CLIMB

Note
Flap retraction time from cake.off flap setring
(G0%) is approximately fifteen seconds, Main-
tain positive climb during flap retraction and
allow airspeed to increase to 150 knots.

On night take-offs the [anding lights may be
turned off at pilot’s discretion.

METO power is to be used as the fiest power
reduction after take-off in transition from
TAKE-OFF to CLIMB power. Otherwise its
use is reserved for operation as required under
emergency conditions.

After climb airspeed (150 knots) has been attained, call
for: CLIMB POWER.

The engineer acknowledges: CLIMB POWER, and sets.
When set, states: CLIMB POWER SET.

Flight Engineer

Acknowledges: AFTER TAKE-OFF CLIMB CHECK
LIST.
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take-off pattern

RELEASE BRAKES

MAXIMUM POWER
NOSE WHEEL STEERING
5 SECONDS

UP FLAPS WHEN
GEAR IS FULLY
'~..‘ RETRACTED
e
\~.
CLIMB POWER
151 BMEP
{ 2300 RPM
~
U ‘150 KNOTS 1AS
N 500 FT
\ MINIMUM
ALTITUDE
A\
4
Al )
/
7
..-F'. rr
T
—————
"AFTER TAKE-QFF-CLIMB"
CHECK LIST
/
1000 FT ALTITUDE /
4
4
I"/
F125-1-2-16 | 1
il

Figure 2-3
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AFTER TAKE-OFF/CLIMB

1C-121A-1

(CONTINUED)

Pilots

Power—METO POWER.

Wing flap lever—UP (at 130 koots after gear is
retracted).

Landing lights—RETRACTED AND OFF.

Check for downward deflection of beam as lights
are retracted, An unretracted light will canse dam-
age to trailing edge of aileron. After retraction
return switches of OFF {neutral).

CAUTION

PP

3

For maximum allowable speed for lights ex-
tended refer to QOPERATING LIMITATIONS,
Section V.

Power—CLIMB POWER.

Landing gear lever—NEUTRAL.

Return lever to NEUTRAL after red light is out.
In NEUTRAL position gear is held up by mechani-
cal up-locks. Hydraulic pressure to the actuating
and uplock cylinders is relieved to prevent leakage
from the system.

¥lighe control auxiliary booster switches—OFF.

Wing scan—COMPLETED,

No smoking and seat bele light switch——AS RE-
QUIRED.

Naote
Smoking and seat belts lights may be turned
off at the pilot's discretion. The pilots’ and
flight engineer's seat beits will remain fastened
at Il times during flight when these seats are
nccupied.

Engineer’s after tuke-off sclimb  checklist—COM-
PLETED.

Flight Enginger

@Power—METO POWER (at pilot’s command).

2. Pressurization—SET.

6.

Clase aoxiliary vent knob, toggle aux. vent override
switch to closed position, set cabin altitude selector
to desired alticude.

Power—CLIMB POWER (at pilot’s command).

Climb power: low blower—2300 RPM—.151 BMEP.
high blower -—2300 RPM~- 115 BMEP.

Auxiliary fuel pump switches—LOW,

Auxiliary fue! pumps to remain on LOW during
remainder of flight (unless HIGH is required).

Cowl flap switches—AS REQUIRED.
Pressures and temperatures—NORMAL.
Emergency cabin lights—OFF.
APU—OFF,

Return voltage selector to BUS position.

@ Wing scan—COMPLETED.

@ Engineer's after take-off s/climb  checklist—COM-

PLETED.

Refer to Section VII for additional information
regarding operation of the various systems. Refer
to Appendix I for cruise control informatton.

Changed 31 October 1764
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ENGINE SUPERCHARGER SHIFT PROCEDURE
DURING CLIMB.

If a climb is to be made to a high cruising altitude
and an engine supercharger shift is required to maintain
adequate climb power the engineer will advise pilot:
READY TO SHIFT TO HIGH BLOWER.

The pilot states: SHIFT TO HIGH BLOWER.

The passengers shall be forewarned before shifting from
low to high blower.

‘The engineer executes shift as follows:
a. Reduce manifold pressure to 20 in. Hg.
b. Reduce engine speed to 1600 rpm.

c. Shift supercharger lever to HIGH position. (Make
all shifts as smoothly and rapidly as possible.)

d. After manifold pressure increases, indicating the
shift has been made, reset throttles and propellers
to obtain the required climb power.

e. Advise pilor: CLIMB POWER SET IN HIGH
BLOWER.

Nate
The shift to HIGH position during climb-
cruise power should be made at the aititude at
which the low-blower, full-thcottle BMEP has
decreased to the high-blower, part-throttle
BMEP value.

WARNING

Do not exceed low blower limits (See append.
1) and do not make mote than two shifts
within a five minute interval or the engine may
be damaged. A shift from high to low blower
may be done at any engine speed.

LEVEL-OFF PROCEDURE.

Upon reaching cruising altitude, the pilot insures that
the pressure altimeter is properly set, levels the zircraft
off and allows airspeed to increase to desired cruise
speed. Whea this speed is attained, be calls for CRUISE
POWER.

Section Il
Normal Procedures
The flight engineer aclmowledées: CRUISE POWER,
closes the cowl flaps and oil cooler flaps to the desired
position and proceeds with the manual lean procedure.
Refer to Section VIL

Reset cowl flaps to retain the desired cylinder head tem-
perature. Reset the oil cooler flaps to retain the desired
OIL IN temperature. Shift fuel tanks and/or crossfeed
as necessaty, in accordance with proposed usage.

Note

Minimum in-flight OIL-IN cemperature for
continuous operation is 70° C. The desired oil
temperature for alt flight operation is 80-85° C.
The maximum safe OIL-IN temperature is
104° C. The engine should be feathered if 2
sudden or uncontrollable rise in oil tempera-
ture occurs.

_CRUISE CHECKS.

STEP AND OPTIMUM CG !N RELATION TO
CRUISING AIR SPEED.

Many pilots and flight engineers believe that CG loca-
tion has a marked effect on cruising air speed. Some also
seem to believe that an aft reading on the inclinometer
indicates an aft CG location, and that this has an adverse
effect on air speed. These ideas are incorrect. During
level flight the inclinometer indicates angle of attack;
this in turn is directly related to airspeed. If the airspeed
is slow for the gross weight, the ball in the inclinometer
will be towards the rear regardless of CG location. The
only CG indicator is the elevator trim tab when the air-
craft is trimmed up in cruising flight. If the inclinometer
reads mote than four degrees aft after cruising power js
set, the flight engineer should recheck his gross weight,
density altitude, and power setting and stop worrying
about CG location. In the interest of passenger comfort,
passenger movement in the main cabin should not be
restricted except during turbulent flight conditions,
rake.offs, landings and emergencies,

FLIGHT CHARACTERISTICS.

Refer to Section V1 for flight characteristics.
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Pifols

The pilot acknowledges: CRUISE CHECK LIST COM.-
PLETED.

After the aircraft is established in the cruise configura-
tion, proceed aft and inspect the cabin for security of
passengers and cargo and/or comfort of passengers.

1. O. 1C121A

CRUISE

Flight Engineer
1. Cruise power — SET.
2. Cowl flap switches — SET.

3. Oil cooler flap switches — SET.

Set flaps for desired oil temperacure, then place
switches in the OFF position to prevent the oil
cooler Aaps motor from continually hunting.

4. Mixture levers — 10% LEAN.
Manually lean the engines. Refer to Section VIL

5. Fuel tank selector levers — AS DESIRED.
Shift fuel tanks and of crossfeeds as neces-
sary in accordance with recommended usage
outlined in Section VII

6. Air conditioning panel — SET.
Pressurization checked, heaters as required.

7. Engineer's cruise checklist (notify pilot)—CRUISE
CHECKLIST COMPLETED.

INITIAL DESCENT PROCEDURE.

Note
Before initial descent, the engineer should give
the engines a thorough analyzer check and
enter any pertinent findings in the disctrepancy
section of Form 781.

Refer to charts in Appendix 1 for optimum descent.

3 4

Turbulence, structural icing, and carburetor
icing must be considered in descent; refer to
Sections V and VII

Prier to starting descent, pilot states: STARTING DE-
SCENT TO FEET, and states power desired.
Engineer acknowledges: DESCENDING TO __.
FEET.

Adjust pressurization controls to insure a comfortable
rate of depressurization (usually 300 feet per minute)
s0 thar cabin altirude will reach 1,000 to 1,500 feet above
the pressure altitude of the field by the time the aircraft
reaches chat level.

2.30

Adjust cowl and oil cooler flaps to maintain desired
temperatures.

A cruising descent normally is desirable on line flights
when descending from cruising aldtwude 1o a lower alt-
tude preliminary to an approach at destination. During
these descents the last cruising rpm may be used. The
pilot should plan his descent a sufficient distance from
destination su as to reach desired altitude at the proper
time. If a fixed manual lean setting is used during a
prolonged descent, the mixture may tend to get slightly
leuner as che aircraft descends. Consequently, if an
attempt is made to level off and apply cruise power
after a long descent, without reserting the mixture,
there may be some slight engine instability due 10
leanness. This is easily remedied by resecting the mix.
ture. Fuel injection engines will not backfire when the
mixture gets lean. If power is reduced in the descent
while retaining cthe fixed manual lean position that was
used for cruise power, very little change in mixeure
sttength will occur during the descent.

Note
During normal descent a2 minimum of 100
BMEP should be maintained. If this is not prac-
tical, a good rule of thumb procedute is to
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maintain one inch of manifold pressure for
each 100 rpm. This does not apply during final
apptoach for landing.

As power is reduced, observe fuel flow in order to
determine average consumption during descent.

Note

If HIGH blower has been used, the shift to

LOW blower should be made prior to dgscend-

ing below 10,000 feet.
Proceed to desired air speed and rate of descent. The
flight engineer retards the throttles as necessary to pre-
vent over-boosting. If the pilor desires to take control in
the cockpit, he calls for: PILOT'S THROTTLES.

Pilots

Calls for: DESCENT CHECKLIST.

Normally the descent checklist will be accomplished
immediacely prior to entering downwind leg: or, in the
event of an instrument approach immediately after
passing high cone or high cone altitude, whichever
comes fater.

1. Altimeter setting—SET (P, CP).
2. RPM — AS DESIRED.

DESCENT

Section W
Normal Procedures

Note
Notify the. flight attendant of the ETA and
issue instructions to awaken and secure passen-
gers, and police che aircraft. The flight artend-
ant will repart immediately any discomfore or
acute reaction shown by passengers while
changing cabin altitude.

Prior to eatering the traffic pattern, slow the aircraft to
desired speed. (See Section 1X for use of checklist dur.
ing instrument approach.)

Flight Engineer
Acknowledges: DESCENT CHECKLIST,
1. Fuel tank selector levers — QN MAINS.
2. Fuel crossfeed levers — QFF.

3. Engine supercharger levers—AS REQUIRED.
Shift from high to low at 10,000 feet alticude.

Acknowledges: RPM ... __ and sets the propeller
cantrols as the pilor directs.

Note

If nature of flving conditions in descent requires a large reduction in power, reduce rpm
as well as manifuld pressure. For descents or other low power maneuvers, or perhaps a
simulated engine failure, it is important to cushion the high inertia loads on the master
rod bearings which occur at conditions of high rpm and low manifold pressure. Asa rule
of thumb, it is well to remember that each hundred rpm requires ac least 1 inch Hg. mani-
fold pressure. Operation at high rpm and low manifold pressure should be kepr to a

minimum.

3. Brake selector lever—EMERGENCY CHECKED,

SELECTOR NORMAL.
Depress e pedals to assure pressure in each po-

sition.

4. Qil cooler flap switches — AUTOMATIC.

Note

If the brake system is checked in accordance with this procedure, a potential brake failure
may be detected, and the necessary emergency action taken. The Brake check is made on
the DESCENT checklist rather than during the BEFORE LANDING checklist to permit
greater pilot vigilance outside the cockpit. Although there is a possibility of a brake line
developing a leak or breaking as the gear comes down, it is felt chac this slight possibility
can be easily coped with by shifting the EMER. during the landing roll, and thus, does
not warrant the greater hazard of a pilot distraction occasioned by a brake check after

the gear is down.

4. Emergency brake pressure {[500-1700 P3I) —
CHECKETD (CP).

5. (Cabin altitude — SET FOR LANDING.

Set at 500 feet abave field elevation. Depressurize
cabin with auxiliary exit valve prior to ground con-
tact. Move auxiliary vent knob to position A,
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Normal Pracedures

DESCENT

{CONTINUED)
Pilofs Flighf Engineer
5. De-icer and anti-icer switches-~AS REQUIRED 6. Emergency cabin lights—AS REQUIRER.
(CP). 7. De-icer and anti-icer switches—AS REQUIRED.

6. Windshield defogging switches—AS DESIRED.
Infra-red defogger and cockpit hlower with heat
may be used.

7. Radio altimeter—SET.

WARNING

The AN/APN-1 and SCR-718 radio altimeters
unreliable in areas covered by large depths of
snow and ice such as encountered over polar
regions. An apparent terrain clearance 1600
feet greater than actual clearance has been re-
corded. Do not rely an your APN-1 or 5CR-
718 radio equipmeat to provide terrain clear-
ance when flying over areas covered by a large
depth of snow and ice,

Autopilot servo disconnect levers—OFF.
Flight path control cover—REMOVED.
10. No smoking and seat belt light switches—AS RE-
QUIRED.
11. Wing flap lever—-AS REQUIRED.
Check dual flap indicator for synchronization.

“akeoff {609 )—150 Recommended
170 Maximum

@ Landing weight, CG and speeds— e Landing weight and CG— ... _ POUNDS
POUNDS % MAC __ . KNOTS. — . % MAC
Afrer the flight engineer computes the landing After the cruise section of the cngineer’s log has
gross weighe and (G, determine the minimum ap- been closed out, he computes the Janding weight
proach and flare our specds. Refer to Appendix L and CG.

13, Crew briefing- -COMPLETED.
Pilot should brief crew on type of apptoach, go
around procedure, use of reverse thrust, minimums
for apptoach being used, field elevation or anmy
unusual conditions that may exist,

Engineer's descent checklist— COMPLETED. @ Engineer’s descent checklist—COMPLETED.
RAPID DESCENT PROCEDURE. PROCEDURE B.
Gear—DOWN,

There ate two procedures for rapid descent; one with
the aircraft clean and the other with the gear and flaps
down. For discussion, these will be known as procedure

Wing flaps—LAND]NG POSITION.
Fropellers—2400 RPM.

AN TR

A and procedure B, respectively. Throttles—CLOSED.,
PROCEDURE A, Airspeed—122 KNOTS.
a, Gear—LUIP. Mixtures—RICH.
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b. Wing flaps. UP
¢. Propellers  AS REQUIRED.
. Throttles. AS REQUIRED.

e. Mixtures AS RIQUIRED.
Procedure A will be used mainly when a high airspeed
is needed 10 cover a long disrance from start of letdown

BEFORE

Pilots

After the wing flaps have been extended to the take-oft
(67 ) position, and the downwind portion of the
traffic pattern enteredd, the aircraft should be slowed
to 150 knots. Maintain 130 knots for level fight in
the traffic pattern.

When the pilor desires to handle the power, he states:
PILOTS THROTTLES.

Turning  base leg, culls for: BEFORE LANDING
CHECKLIST.

@ RPM — 2400,

Insure that theottles are open to at Jeast 257 MAP
so that the flight engineer can get a governed rpm.
Call for: 2400 RPM.

Note

e For normal landing 2400 RPM is adequate.
RPM should be increased under abnormal con-
ditions. Refer to Section 111

® A sample landing and approach partern is

shown in figure 2-4.

2. Landing gear lever—DOWN (P, CP).
Maximum speed for lowering gear of while ex-
tended is 145 knots. Check three green lights and
secondary pressufe up.

MNote

The nose gear steering wheel turns through
more than 360 degrees to ubtain full defiec-
ten of the nose gear. Therefore, it is possible
for the steering wheel in the flight starion to
appear tw be centered for landing when the
nose  pear 1s actually turned :1])]:rt)ximatcl_\'
50 degrees from forward. This condidon will
occur only in cases of malfunction since the
nose whee! 15 automatically centered when the
strut 1s extended and there 3s o torgque on
the steering wheel. £, huwever, there 1s am
doubt about the position of the nose wheel,
a thorough check nuay he made as follows after
the gear has been extended:

LANDING

Section 1l
Norma! Procedures

to the point of intended landing. Caution should be
used to govern airspeed sa that penetration speed is not
exceeded during turbulent conditions. Procedure B is
used when the discance from start of letdown to the
pni:'n of landing is short and when landing is to be
effected immediately, Maximum epm provides maximum
propeller drag: however, high rpm should pot be used
during training.

Flight Engineer

Ackaowledges: BEFORE LANDING CHECKLIST.

1. Mixture levers - AUTO-RICH.

2-33



Section II 1. 0. 1C-121A-1

Normal Procedures
BEFORE LANDING

(CONTINUED)

Pilots Flight Engineer

2. Turn the steering wheel to the lefc posi- 2. Auxiliary fuel pump switches — HIGH.
tion and release,

b. Turn to the full right position and release.

. I the proper centering action does nor
occur, locate the center as being hulf-way
between the full left and full right posi-
tivns and hold the wheel in the centered
posttion during landing. Hold the nose
wheel off the ground as long as possible
after landing.

3. Flight control auxitiary booster switches — ON. GOrPM — 2400,
Check amber lights on. )
5

Carburetor air switches — CQOLD.

Normally, the carburetar air switches should be
in the COLD position. However, if icing condi-
tions are present on the final approach apply heat
as required. Do not exceed 38° € CAT when heat
is applied.

A A AR

CAUTION

# 4

Sudden removal of carburetor heat may dislodge ice from in front of preheat dogr. This
could cause u dangerous loss of power at low altitude. In the event of g gu-around, car-

buretor air temperature should be monitored so as not to exceed 80 (.

5. Cowl flaps - SET
6. Oil cooler flap switches - AUTOMATIC.

7. APU— ON.
8. Cabin heater and fan switches- OFF,

9. Pressurization — DEPRESSURIZE.
Depressurize by means of the aux. vent override
switch. Then when the differential is almost 2610,
crack the aux. vent to position A.
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BEFORE LANDING

Section 11
Normal Procedures

(CONTINUED)

Pilots

before landing checklist — COM-

Engineer’s

PLETED.

Afcer touchdown, reverse as necessary.

Flight Engineer

@ Engineer’s before landing checklist — COM-
PLETED.

Prior to touchdown, recirculating and flight station
fans OFF. Turn auxiliary vent knob to position A
to prevent dust and fumes from entering cabin
when reverse power is applied.

After touchdown, monitor reversing and when it
is evident that the landing will be completed as
indicated by the completion of reversing or brak-
ing, move propeller synchronizer to 2800, open the
cow] flaps, set the oil cooler flaps, and turn auxiliary
fuet pump switches OFF. Then turn recirculating
flight station fans ON and turn auxiliary vent knob
to desired position.

LANDING TECHNIQUE AND PROCEDURE.
(Refer to figure 2-4.)

Before landing the pilot should assure that all passengers
and crew are in their seats with safety belts secured,
Shoulder harnesses should be wora if unusual conditions
make it advisable.

During gusty wind conditions, increase the normal ap-
proach air speed by 10 knots.

The wuchdown should be made in a slightly nose high
attitude at not below 1.1 times the stali speed in the
landing configuration (refer to Appendix 1). After
touchdown, retard all power and ease the nose wheel
to the runway as soon as possible without allowing it
to hit too hard. When the nose wheel touches, inform
the copilot: You have the yoke, and place left hand
on the nose wheel steering wheel. (Remember that the
rudder is a more effective means of directional control
than nose wheel steering ac speeds above seventy knots.
Premacure reliance on nose wheel steering may only

cause it 10 skip sideways.) The copilot will monitor the
reversing flag in.

Note
The reverse throttle lock will rarely release
immediately after touchdown, therefore the
flag must be depressed to allow immediate re-
versing.

Reversing is most effective at speeds above eighty knots
and should therefore, be initiated as soon as possible
after the nose wheel touches. Pull the reversing throctles
on for a small amount of power, then apply power
evenly and positively. Don’t be too slow in applying
reverse power; an engine may die. Under normal
circumstances, applying reverse power at about 2000 rpm
should be sufficient. 1200 to 1500 rpm will give ap-
proximately sixty percent of full braking effectiveness
provided the power is applied at relatively high ground
speed. When the aircraft has slowed to approximately
forty-five (45) koots, take the throttles out of reverse
so as to have all propellers back in positive pitch at
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landing pattern

(TYPICAL FOR GROSS WEIGHT OF 84,500 LBS )
SEE PERFORMANCE DATA FOR OTHER WEIGHTS,
CONDITIONS, AND RECOMMENDED APPROACH SPEEDS.

TOUCH - DOWN
110% Vso
13 IN HG

130% Vso
APPROX IMATELY
1/4 OF USABLF
RUNWAY

120 KNOTS [AS LANDING FLAPS
(122 KNOTS 1AS MAX )

APPROACH FLAPS ( OPTIONAL )
(122 KNOTS 1AS MAX )

,
2/ TURN FINAL
600 FT ALTITUDE
ABOVE FIELD { MIN)
\~ 120 KNOTS 1AS
TURNING ON BASE LEG \| BASE LEG
RPM 2400 - LANDING / RPM 2400
GEAR DOWN - 130 ,f - LANDING
DOWN WIND LEG KNOTS IAS - CALL GEAR DOWN
RPM 2100 - FLAPS FOR BEFORE LANDING f - 120 KNOTS 1AS
TAKE-OFF-130 KNOTS CHECKLIST T
IAS - rﬂ
———
DESCENT CHECK LIST
COMPLETED
1000 FT ALTITUDE
ABOVE FIELD L
g
W
F15-C1-2-17
Figure 2-4
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lower speeds to prevent overheating. Should circum-
stances require it, full reversing throttle may be utilized.

o
>
3
o
z

Continued use of reverse pitch may have detri-
mental effects on engine cooling as well as
causing damage to the propellers and other
parts of the airplane due to loose gravel, etc,
which may be present on the rinway.

[wamem )

® If a propeller fails to go into reverse, forward
thrust will be applied when the reverse throttle
ts pulled back.

® If the APU is not used the flight control
auxiliary boosters should be turned off as soon
as possible after touchdown to reduce the elec-
trical load.

CROSSWIND LANDINGS.

Except in an emergency, thirty knots is the maximum
allowable perpendicular wind component. In making
crosswind landings, the following vatiables must be
taken into consideration:

a. Velocity of the wind.
b. Condition and length of the runway.
¢. Wind component.

d. Gustiness of the wind.

The three approved methods of making crosswind ap-
proaches are:

a. Lower the upwind wing.
b, Crab into the wind.

¢. Combinations of the first two methods.

Changed 31 October 1964

Section Il
Narmal Procedures
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Landings in crosswind conditions require careful atten-
tion and skillful handling on the part of the pilot. Make
the approach slightly longer and lower than usual. This
will aid in establishing a definite ground track in line
with the runway center line, Keep a safe margin of
speed. Extend wing flaps as desired. In strong or gusty
crosswinds it may be desirable to use less than 100 per-
cent flaps, Remove crab just before contact with the
runway. Pilots must be careful not to overcontrol on the
rudder when straightening out from the heading used to
correct for drift, It is preferable to set the aircraft down
on the upwind gear rather than allowing it to strike the
runway in a crab. Place the nose wheel on and exert
forward pressure on the yoke. Keep sufficient aileron
rolled in to hold the upwind wing down. If gusty winds
are encountered, 2400 rpm tends to stabilize the aircraft.

Note
The high angle dihedral in the wing exposes
the windward wing to lifcing which imposes
the possibility of dragging the opposite wing,
Prior to landing, the copilot should be briefed
on holding the ailerons during the roll out so
that the upwind wing will not be lifted by the
wind. Flaps should be raised as soon as the
wheels are on the ground.

Refer to Appendix [ for crosswind components.

SHORT FIELD LANDINGS.

The following procedure shall be used for short field
landings:

a. The approach zirspeed will be 1.3 times the stalling
speed of the aircraft.

b. Make a lower approach than normal with power
on {minimum of 2400 rpm) and 100% flaps.

€. Aim for a spot slightly short of the runway, so
that the flare out will carry the aircraft over the
end of the runway. This will result in a point of
touchdown in the first available part of the run-
way instead of the first third part as in a normal
landing.

d. Get the nose wheel on the runway and reverse as
soon as possible.

e. To obtain maximum braking, first apply reverse
thrust (this increases weight on the wheels), then
apply brakes by first partly depressing the brake

Changed 31 October 1964

Section I
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pedals, then gradually increasing braking pressure
up to the maximum possible without sliding tires.

f. For minimum landing distance over a fifty foot
obstacle, refer ro Appendix L.

LANDING ON SLIPPERY RUNWAYS.

When other than dry conditions exist on active runways,
base operation officers are responsible for determining
and relaying to the base weather station the type of
runway covering and the relative slickness of the runway
as determined by the James brake decelerameter. This
information will be transmitted as part of the teletype
weather sequence. The relative slickness of the runway
is determined as outlined in T.O. 33-1-23. This number
will either be a ane or two digit number and is referred
to as the runway condition reading, This number will be
followed by the lecter “P” if the runway is patchy. A
report of SLR14P would indicate slush on the runway,
RCR of 14, and patchy conditions.

Explanation of Terms

RCR Runway condition reading

| Patchy

WR Wet runway

SLR Slush on runway

LSR Loose snow on ranway

PSR Packed snow on runway

IR Ice on runway
Instructions:

a. Using the latest reported RCR, determine the
stopping distance factor.

b. Multiply the dry runway rell by the stoppiag
distance factor to determine the ground roll on
the slippery runway.

Note
If no RCR is available, use 12 for wet runways
and 5 for icy runways.

Wet Runway.

When landing on wet runways, apply the brakes lighely
and intermittently during the initial phase of the landing
run, After most of the weight is on che landing gear,
mate braking pressure may be used, but the applications
must continue to be intermittent. Flaps shall be raised
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as soon as the wheels are definitely on the ground. It
should be remembered that braking efficiency increases
as greater weight is put on the w' els. Also, as the
weight increases the tires tend to # ten out and force
the water out from under them, greatly increasing their
traction. The copilot shall nate the hydraulic system
and brake accumulator gage readings immediately after
the fiest brake application on landing and be prepared
to operate the hand pump immediately for brake pres-
sure in the event of loss of braking action. In the event
of loss of braking or of secondary system pressure ot
fluid, the brake selector lever should immediately be
placed to EMER so the accumulator pressure can be
utilized. Additional pressure should be supplied with
the hand pump. The auxiliary control boosters shouid
be wirned OFF as soon as possible after touchdown to
reduce the electrical load.

Snow Covered Runways,

Since brakes are relatively ineffective on slippery ran-
ways, it is recommended that reverse thrust be used
during landing under such conditions. Differential re-
verse thrust can be used to advantage on slippery run-
ways, or in emergency conditions such as failure of
the hydraulic system, or other situations in which nese
wheel steering may not be available:

Note
If loose snow is present on the airport, the use
of high power in reverse pitch at low speed will
result in a cloud of snow ahead of che aircraft,
tending to obscure the pilot’s vision. High
power should be used in reverse pitcch only
while the aircraft speed is above 50 knots.

In order to avoid damage to the wing trailing edge and
the flap retraction mechanism, it is recommended that
after landing on snow or slush covered runways, the
wing flaps should not be recracted beyond the 30% ex-
tended position before artiving at che ramp and shutting
down the engines. This setting places che flaps in a
position sufficieatly high to protect them from fiying
debris and affords adequate clearance in the wing flap
well so that damage due to accumulation of snow or
slush will be avoided.

OVERGROSS LANDING PROCEDURES.

Refer to landing roll distance charts in the appendix
and fuel dumping procedure in Section IIL
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GO AROUND.

The go-around procedure with four engines operating
and control boosters ON is outlined as follows:

a. Request power as desired — (MAXIMUM or
METO POWER. Lower power may be used if
applicable.}

b. Wing flaps — TAKE-OFF (60%) POSITION.

Note
The purpose of retracting the wing flaps to the
60% position before raising the landing gear is
to reduce the drag which is greater when the
wing flaps are extended beyond the 60% posi-
tion.

c. Landing gear — UP (after flaps are at 60%
position).

Note
If obstacle clearance is required, maintain take-
oftf speed (1.15 of the zero thrust stall speed)
for above configuration during initial climb
out.

d. Cowl flap switches— SET,
e. Oil cooler flap switches — SET.

f. Proceed as outlined in normal take-off procedure.

TOUCH AND GO PROCEDURES.

a. The landing approach will be continued as if a full
stop landing were to be made. After touchdown,
the nose wheel will be lowered to the runway in
the normal manner. Call; FLAPS TAKE-OFF. The
copilot places the wing flap selector handle in the
TAKE-OFF position.

b. Trim tab neutral.

c. Advance the throttles as sopn as flaps start retract-
ing, and set METO POWER OR MAX. POWER.

d. Continue with notmal take-off and climb proce-
dures, unless an emergency is simulated: refer to
Section IIL.
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Pilots

After turning off the runway, call for: AFTER LAND-
ING CHECKLIST.

1. Wing flap lever—UP (CP).

Mote

Operation of wing flaps at low rpm may tend
to starve nose steering when turns are made.

[ cAUTION |

When landing oo gravel runways, it is possible
for rocks and gravel to be carried into the wing
flap well where they may jam the flap mech-
anism upon retraction.  Under these condi-
tions, the flaps should be left in whatever posi-
tian used for landings until the flup tracks and
chains can be inspected and cleaned if neces-
safy.

2. Flight contrel auxiliacy booster switches — OFF
(CP).

Pitot heater switches —OFF (CP}).

4. Antenna mast de-icer switch —OFF (CP).
Mast de-icer is ihnpcrati\'e on the ground because
of the action of a microswitch on landing gear
shock srrut.

5. Radios and lights— AS REQUIRED.
After final landing all unnecessary radio equip-
ment, lights and switches may be turned off to con-
serve electrical power.

6. 1FF —OFF.
Tusn 1EFF OFF as soon after landing as possible.
“This will climinate signals from taxiing or parked
ajrcraft, which would otherwise block the control-
ler's scope and intecfere with the control of airhorne

aircrafe.
7. Anti-collision lights “OFF (P).
@ Out of reverse check — COMPLETED.

@ Engineer's after landing checklist -COMPLETED,

If practicable. start scavenging prior to reaching the
blocks.

A}‘Jprl):i(‘hing the line, move the brake selector handle
to the EMERGENCY position.

AFTER LANDING

Section 1l
Normal Procedures

Flight Engineer

Acknowledges: AFTER LANDING CHECKLIST.

1. Auxiliary fuel pump switches — OFF. (Check en-
gine fuel pressure when fuel pumps are off.}

105 OPEN.

[

Cowl flap switches -
3 il couler flap switches - - 1006 QPEN.

4. Propeller s_\-m—hrunizer lever — - 2800 RPM.

Set take-off rpm far ground operation or immediate
rake-ofi.

5. lIgnition analyzer — OFF.

@()ut of reverse check — COMPLETED.
Bring the throteles up to around, 1000 rpm, put the

props into manual decrease and check drop in rpm.
then put into manual increase.

7. Emergency cabin lighes switch - OFF.
@ Engineer’s after landing checklist—CQOMPLETED

To scavenge:

ln order to insure a maximum of engine ol swasenging
and a minimum of residual vil which can lead to ligquid
lock, plug fouling, and smoky starts, it is recoimmended
that the engine he operated below 1000 rpm for a mini-
mutn pegiod of 3 seconds hefore shuc-down,
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AFTER LANDING

(CONTINUED)

Pilots

Note
The brakes should be shifted to the EMER.
GENCY  position just befare entering con-
gested areas,

CAUTION ]

} 4

Avold taxiing fur extended periods of time in

the EMER. BRAKES position or operating the

wing flaps while in thac position, It is possible

to deplete available emergency system pressure

and in the event of a secondaty hydraulic fail-

ure be withour brakes.
After the aircrafr is stopped in the parking sput with
the brakes set on EMER., the pilot will state: EN-
GINEER'S THROTTLES - - CUT ENGINES WHEN
READY.

Flight Engineer

Acknowledges: ENGINEER'S TIIROTTLES,
Fhis authorizes the engincer to complete any scavenging
that remains to be done and cur the cngines,

POST-FLIGHT.

Following the finaf flight of the day before engine shut-
down. perform the fallowing checks for che purpose of
determining and reporing any malfunctioning sysrem or
unit. These checks should be made with the aircrafe
headed into the wind.

a Idle mixture — CHECKED.

Perform the idle mixture check as follows:

(1) Master rpm conerol lever—FULL INCREASE
RPM.

(2} Cylinder head temperature — NORMAL.

(3) Qil temperature — NORMAL,

(4) Mixture lever — AUTO-RICH.

{3) Throule lever - - move to obtain IDLE RPA,

(6) Mixture lever — move SLOWLY and cvenly
toward (OFF.

Note
SLOWLY may be defined as the rate of mave-
ment which would require 12 to 15 seconds to
move the mixture lever from AUTO.RICH to

Pilats

Call for: BEFORE LEAVING AIRCRAFT CHECK
LIST.

1. Brake selector lever — EMER.

2.40

BEFORE LEAVING AIRCRAFT

OFF position. This slow movement of the lever
is necessary so thar the engine can respond to
the change in fuel air ratio and an accurare
reading can be obtained as the BEST POWER
mixture is reached.

() If a2 rise of more than 10 rpm or @ drop in
manifold pressure exceeding ¥ inch Hg. is
noted, the idle rpm mixture fuel air ratio is
too rich. After maximuom rise has been oh-
tained and rpm stares 1o decrease with further
movement of the mixture lever, return the
mixture lever o AUTO-RICIHL If no rise in
rpm occurs, the mixture mav bhe at Best
Power which is desired, or it may he too
lean.  Momentary operation of the primer
solencid will detcemine if the mixture is o0
lean. A rise in rpm will then indicate a Best
Power ratio.

b. Lquipment and power plant — CHECK.

If conditions warrent, check engines as outlined
in ENGINFE RUN-TIP paragraph in this Section,

Flight Engineer
Acknowledges: BEFORE LEAVING AIRCRAFT
CHECKLIST.
I, Mixere levers — OFF.

Do not shut-down engines with high cvlinder head
[Crperature.
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BEFORE LEAVING AIRCRAFT

Section |l
Normal Procedures

(CONTINUED)
Pilots Flight Engineer
T e e . 2. Ignition switches — OFF.
CAUTION ] 3. Generator switches — QFF,
b L
Never move brake selector lever while the 4. lnverter switch — OFF.
toe pedals are depressed or while the parking 5. [FS and autopilot gyro switches—QFF.
brakes are engaged. 6. Radio inverter and power switches — OFF.
Parking brake—SET. 7. Propeller synchranizer lever—2800 RPM and OFF.
Check accumulator pressure and warning light. 8. BMEP heater line switches — OFF.
3. lgnition switches — OFF (after engines have 9. Cowl flap switches-—OFF.
stopped turning). 10. Oil cooler flap switches — OFF.
11. Propeller switches — FIXED PITCH.
4, Radio switches — OFF 12. Air Coﬂditi{)ﬂing —OFFE.
Insure that master radio power switches are OFF. All switches off and auxiliary ventilation knob
iti Al
5. IFF—CODES REMOVED. to position £ ‘
If classified codes have been inserted, they must be 13. Galley Power circuit breaker — OFF.
removed or properly protected. 14. Hot water heater switches — OFF.
6. Unnecessary lights and switches — OFF. 15. Wash water pump swicch -— OFF.

16. — OFF.
7. Brakes (after chocks are in place) — OFF. ¢ APU—O
17. Battery switch — OFF.

18. Unnecessary switches — QFF.
19. Chocks and gear pins — IN PLACE.
Toss landing gear pins and pitot covers out. In-
sure that wheel chocks and gear pins are installed.
Engineer's before leaving aircraft checklist — COM- 20. Doors and windows — CLOSED.

PLETED. @ Engineer’s before leaving aircrafc checklist — COM-

Note PLETED.

Close crew doors and windows to prevent rain from entering the flight station. Rain water
can cause malfunctioning in electrical circuits.

WARNING

There is some tendency for a hot fuel injection engine to fire when being pulled
through with ignition switch OFF. Unfortunately, there are several cases on record where
serious injury to ground crew has resulted from attempts to manually position a pro-
peller following shut down of fuel injection engines. There is extreme hazatd in this
practice. The positioning of a propeller following shut down should be accomplished
with engine starter only.

Leave the flight control booster levers on. This will
dampen movement of the surfaces during wind gusts.

Do rot close cowl flaps regardless of the weather until
engines have coaled. Closing cowl flaps immediately
after shut down may cause damage from excessive soak
temperatures. I the engine is to be idle for an ex-
tended period of time or if dusey conditions exist,
cover all openings after the engine has cooled.
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BEFORE LEAVING AIRCRAFT

{CONTINUED)

Pilols Flight Engineer

Make complete walkaround inspection of aircraft and
enter apy pettinent information in Form 781

e In addition to established requirements for reporting any system defects, unusual and ex-
cessive operations, the flight crew will also make entries in Form 781 to indicate when

any limits in the Flight Manual have been exceeded.

® When use of military power is required for longer than 30 minutes, 2 notation must be
made in the Form 781. (Military Power for reciprocating engine aitcraft is the same as
maximum (tzke-off) power, wet ot dry, excepr that it is limited to 30 minutes duration

instead of five minutes).

NOTE

The abbrevioted normal check list for each crew
member is now contained in the T. 0. listed
below:

Pilots — 1.0. 1C-121A(CL)1-
Flight Engineer — T, 0. 1C-121A-CL)1-2
Navigator — T.0. 1C-121A4CL}1-3
Radio Operator — T. 0. 1C-121A-(CL)1-4

Flight Attendant — T. 0. 1C-121A-{CL)1-5
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SECTION Il

AN\

SeciionN

Emergency Procedures

EMERGENCY PROCEDURES

TABLE OF CONTENTS

Page
ENGINE FATLURE . 0 .0 .o o o 3.2
FLIGHT CHARACTERISTICS UNDER
PARTIAL POWER CONDITIONS . 3.2
FNGINE FAILURE UNDER SPECIFIC
CONDITIONS .0 . o 35
FNGINE RESTART IMIRING FLIGHT S 3-8
FUEL PRESSURE DROP . S ... 30
LANDING WITH ONE OR MORE ENGINES
INOPFRATIVE . ... ... .. 310
GOAROUND PROCEDURE ... ... 312
PRACTICE MANFUVERS WITH ONE OR
MORE ENGINES INOPERATIVE oA
PROPELLER OVERSPEED .. . S 312A
FIRE . B 91 £
Engine Fire . . . ... 3128
Cabin Fire .. . o 313
Cargn Compartment Fire ... - 2 £
Cabin Heuater Fire ... ... . 3-19
Brake Fire ... ... ... ... 10
APU Fiee ... .. . e 521
Electrical Vire 3.22
Smoke Fume Eliminacion 323

INTRODUCTION.

The various emergencies that may be encountered during
take-off, flight and landing nay each present a different
problem; however, a complete knowledge of the pro-
cedures ser forth in this section will enable & Hight crew
to better cope with these emergencies. After it has becn
determined thar an emergency exists, commuanications
should be innnediately established with surface craft or
seations so char the Air Rescue Service can be advised

Page
BAIL OUT .. o . 8. 7
EXPLOSIVE DECOMPRESSION . ... .. .. 3.24A
EMERGENCY DESCENT PROCEDURE ... 3-24A

FAKE-QFF AND LANDING EMERGENCIES. 3-24A

GROUND EVACUATION .. .0 ... . 330
FMERGENCY ENTRANCE 0. .. 3-31
MITCHING AND SIU'RVIVAL 0 o 3-31

Ditching Procedures . ... ... ... ... .. 3440
EMFRGENCY JETTISONING ... .. S 345
FILFCTRICAL POWER SYSTEM FAILURE | .. 348
HYDRALLIC POWER SYSTEM FAILURE . . 349
FIIGUT CONTROL SYSTEM .0 0 . 5-50
WING FLAP MALFUNCTION 0 0 0 .0 333

LANDING GEAR SYSTEM MALFUNCTION | 356
FAMERGENCY BRARE OPERATION .. ..., 3.58

HYDRALLIC ACCESS DOOR UNLATCHED
IN FLIGHT ... .. ... ... ... ... ... 359

DISCONNECTING THE CABIN SUPER-
CHARGER DRIVESHAFTS . ... ... 359

of the flight progress. Accurate position reporting s
essential.

Pilot and flight engineer procedures requiring a check-
list are covered by dual checklists, one for the pilots anud
one for the flight engineer. unless che procedure requires
action by only vue or the other. The items marked
with a circled numeral require coordination with the
oppesite party and his checklise. Trems in BOLID PRINT
will be accomplished prior 1o reading rhe checklist.
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ENGINE FAILURE.

The corrective actions required after an engine failure
oceurs, consist of shutting down the failed engine,
feathering the propelter, and then retrimming the air-
craft to ¢ontinue flight. The longer the delay bhetween
detection of a malfunction and the actual feathering,

the more severe the dumage will be.

Feather propeller and stop the cogine when:

@ An extreme or abnarmal engine vibration occurs.
b. An excessive or unconerallahle power loss oceurs.

c. A sudden or uncontrollable cise in il [EMperd-

ture OCours,

d. A sudden or uncontrallable drop in oil pressure

OCCLers,

e. A sudden and uncontrollahle rise of cylinder head

EEIMETELrg OCCurs.,

f. A heuvy discharge of oil emits from the engine

breather or exhuust svscem,
g, Au engine fire ocours,

b, Minimum fuel pressure cannot be matntained with

the fuel pumps aperating in the HIGH position.
1L Anv ather conditan w;lrr;mting f('ath(‘ring.

In the evenr of extreme engine malfunctioning, it is
pussible fur the Curtis Electric prapeller, Model €6348-
C400.-830-20C4-0, to exceed the maximam  allowable
stress, unless the prapeller is feathered or the engine
rpm s restricred. When engine roughness or power loss
indicates that twu or mare engine cvlinders are tnoper-
arive {indicated by BMEP drop in excess of 1718 of
normal vialue for 2 given rpm and manifold pressure),

the fallowing is recommended,

a. The engine be shut down and the propeller

feachered.

b. If continued engine uperation is imperative, en-
gine speeds of 1700, 2050 or 2600 rpm must be

used.

3-2
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Engine roughness may occur without indication of power
lisss, a5 would be the case with v damaged I)rupeller, In
such a case the propeller must be feathered without delay
in order ta avoid possible destructive fatlure of the

propeller andor engine.

FLIGHT CHARACTERISTICS UNDER

PARTIAL POWER CONDITIONS.

Flight characteristics will change very little with the
[oss of either inboard engine and will not require the
immediate use of rim. With the loss of either outboard
engine, a definite yawing will take place which will

require the vse of rim,

Note

The minimum oatro! speed in the air is 85
knots TAS, flush static system. (Minimum con-
trol speed is char speed required o provide
suthicient control to enable the airplane o fly
a straight ﬂight path over the ground when an
outhoard engine has fajled. This minimum
control speed is based on take-offl configura-
tion, propeller on dead engine windmilling,
matximum pewer on remaining three engines,
wing flaps TAKE-OTT paosition, landing gear
either retracted or exeended, and no more than
5 degrees of bank angle away from the failed

engine.)

SAFE ENGINE-OUT SPEED.

Three engine

Conhguration climb speed Rate of

and Power (Flush Statich Climb
Fiest Take-ON 117 knots TAR 10 smin or
Segment—Max. Power (8L w FHS0) better
Fourth Take-Oii 107 know TAR 100 min o
Segmem—METO ST w 13,0000 hetter
Power
Clean—METO Power 17 knos 1AS8 10 fimin o

(5L to 17,3007 letter

Refer to performance dura in the Appendix for specific

aperating information,
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Note

{The safe one-engine-out speed is that speed
that will permit the airplane to maintain 100'/
minute rate of climb after clean configuration
has been established and the propeller on the
inoperative engine is feathered.) The climb
speeds in the table ate based on standard day
operation at 107,000 pound gross weight using
the flush static system,

Section NI
Emergency Procedures

ENGINE FAILURE UNDER SPECIFIC
CONDITIONS.

ENGINE FAILURE DURING TAKE-OFF.

If engine failure occurs before airplane leaves the
ground:

ABORT TAKE-OEF.

Refer to ABQORT TAKE-OFF PROCEDURE
under TAKE-OFF AND LANDING EMER.
GENCIES in this section.

— ENGINE FAILURE AND/OR FIRE DURING FLIGHT —

Pilots

Nate

Flight Engineer

Pilots and flight engineers should thoroughly familiatize themselves with the recom-
mended fire extinguishing procedure. The procedure should be mastered so that the in-
dividual steps are cartied out in quick succession (but not rushed) and the fire extin-

guished with a minimum of delay,

Depending upon cenditions and the flight engineer’s
recommendation, states: FEATHER NO. CO-
PILOT'S POWER.

Direct copilot to adjust power as necessaty on remain-
ing engines.

Note

At the first indication or report of engine malfunceion,
failure or fire, advises the pilor of conditions. If applic-
able, states: FIRE IN NUMBER ENGINE.
RECOMMEND FEATHERING.

Gear and wing flaps should be sec at piloc’s discretion.

Acknowledges: FEATHERING NO.

* These steps may be omitted if fire is not evident.

1. Power — AS REQUIRED.

If the emergency occurs while in cruise with mixtures in manual lean, it will be neces-
sary for the copilot to request the engineer to place the mixcures in RICH before in-
creasing power above maximum cruise pawer, When the mixtures are in tich the BMEP ,
will increase approximately 18 and a serious overboost condition could exist unless the co-

pilot either increases the rpm or decreases the MAP at this time.

3-3
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ENGINE FAILURE AND/OR FIRE DURING FLIGHT
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(CONTINUED)

Piloks

2. landing Gear Lever—AS DESIRED.
3. Wing Flap Lever—AS DESIRED.
* 4. Smoke Masks—ON & OXYGEN SET TO 100%.

EMERGENCY SHUT-OFF LEVER
ENGINE NO. __ ___ {CP VERIFY) FULL OFF

{FE}

CO,—AS NECESSARY.

Flight Engineer

1. THROTTLE LEVER—CLOSED.
2. FEATHERING SWITCH—FEATHER.
3. MIXTURE LEVER—OFF.

EMERGENCY SHUT-OQFF LEVER
ENGINE NO. . _ __ (AT CP VERIFICATION}—

FULL OFF,

5. HYDRAULIC PUMP SUCTION SHUT-OFF SWITCH
—OFF.

* 6, SMOKE MASK—ON & OXYGEN SET TO 100%.

* 7, ENGINE FIRE SELECTOR —SET—ALL OTHER
FIRE SELECTORS OFF, ADVISE PILOT: CO; IS
REQUIRED OR NOT REQUIRED.

* €O, (Pull one handle at pilot's commondl—
DISCHARGE.

I WARNING I

The second CO, charge must not be released until ic is definitely determined that the
initia] charge has not smothered the fire and the check list has been completed.

9. Cowl Flap Switch—OPEN [if no fire—=Faired).

Opening the cowl flaps in the case of an engine
fire effects some cooling and minimizes flame
damage to the nacelle.

10. Fuel tank selector levers (operating engines)—
ON MAINS.

11. Fuel tank selector lever (inoperative engine)—
OFF.

12. Auxiliary fuel pump switch (inoperative engine)—
OFF.

13. Oil cooler flap switch—OFF (after fire).
14. Fuel crossfeed levers—ALL OFF.

15. Anti-icer switches—OFF.

16. Cowl flaps—FAIRED (after fire}.

17. Generator switch—OFF.

After fire out, if electrical system checked OK:

7. lgnition switch—OFF.

3-4

18. Propeller selector switch—FIXED.
Changed 31 October 1944
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engine fire and smoke

CAUSE ACTION

SMOKE: OlL LEAKING ONTO EXHAUST  NORMALLY, NO AmoN 5 NECESSARY

STACKS AND VAPORIZING. NOT A DAN-  UNLESS FIRE DEVELOPS. IF FIRE OCCURS,

GEROUS CONDITION PROVIDING OIL  FOLLOW EMERGENCY ENGINE FIRE
INSTRUMENT ~ PROCEDURE.

LEAK 1S NOT EXCESSIVE. NO
EXCEPT FOR POSSIBLE DROP
IN OIL QUANTITY.
THIN WISPS OF BLUISH-GREY SMOKE FROM
EXHAUST AND COWL FLAP AREA
ON GROUND AT IDLING SPEEDS, ON GROUND, THROTTLE. IN
TOO RICH, IN FLIGHT, FLIGHT, LEAN 1

USUALLY AT HIGH POWER THIS THE APPROVED MANUAL LEANING PRO-
CAN OCCUR TES TOO RICH e
MIXTURE, THERE WILL BE NO INSTRUMENT =i
INDICATIONS,

GREY-BLACK SMOKE COMING
FROM EXHAUST

SMOKE: DAMAGED OR WORN-OUT PIs- MONITOR CONDITION AND RECORD IN
TOM RINGS PERMITTING CYLINDER TO DD FORM 781
CONDITION

BLACK SMOKE COMING FROM EXHAUST

AND FIRE: FIRE CAUSED BY OiL FOLLOW EMERGENCY ENGINE FIRE
PROCEDURE.

BLACK SMOKE COMING FROM
ACCESSORY SECTION

BLACK SMOKE WITH ORAMNGE-YELLOW
COMING FROM ACCESSORY SECTION

BLUE-BLACK SMOKE WITH FLASHES OF
ORANGE COMING FROM EXHAUST

F125.C1-3-465

Figure 3-1
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— ENGINE FAILURE AND/OR FIRE DURING FLIGHT —

(CONTINUED)

Pilats

.F.ngineer’s engine failure and or fre checklist
COMPLETED.

Flight Engineer

19. Propetler feathering switch FEATHER.
20, Engine fire selector - - OFF,
210 Tgmuon switch — QFF.

Engineer's engine fatlure and or fire checklise
COMPLETED.

®  When there is an engine failure on each side of the aircraft, it is not recommended that
the hydraulic system crossover valve switch be moved 1o the EMERGENCY posigion un-

til approaching the airporr. This will preclude lows of the complete hvdraulic svstem

through o hydraulic leak while in cruising flight,

® If cither No. 1 or No. 4 engine is feathered at high alttude, a close check on the cubin

pressurization must be made. One cabin supercharger will usually hold the cabin alti-

tude within normal lmics; however, at anv altitude above 17,000 feei. the cabin aldtude
will usually climb 1,000 2,000 feet higher than normal limis. B either or bath the

galley and radic sonic venturis are open, only approximarely 4 inches of mercury differ-

ential pressure may be obtained.

FA:LURE OF TWO ENGINES IN FLIGHT.

HBecause of the manner in which associated SYS[EMs are
integrated with different engines, the cffects of losing
various combinations of engines must be understood
and anticipated. In all combinations of two engine fail-
ures, generator loading must be watched. [f it is too
high, shut off gallev hot plates and other electrical
equipment as may he required to keep loading within
the runge of available outpur. Refer to the performance

information in Appendix 1.

MNote
At o gross weight of 85,000 pounds, the air-
ceaft will climb o approximately 9,600 feet
with two engines operating at METO power.
If croising at an altitude of 17000 feer or
ahorve, the aircraft will maintazin 2o aldcude of
15,000 feer with METO power, provided the
gross weight of the aircraft is less than 85,000

p()lll}d.\.

Engines No. 1 and No. 4 Inoperative.

4. Shut down the engines ay described in ENGINE
FAILL'RE OK FIRE IN FLIGHT,

b. Descend o safe aluwde, if necessary.

o When ag a safe altitude, plice the aux. vent knob
in the OPEN position.

Note
® FEugines No. 1 and Na. i drive the cabin super-
chargers, therefore, without them pressoriza-
tion s not available. Te may be necessary to

descend o a lower aldude.

® The hydraulic pump driven by engine Nao. 2
will supply hydraulic pr-e:a.»ure to operate the
flight contro! boosters. The hyvdraulic pump
driven hy engine No. 3 will supply hyvdraulic
pressure to operate the uspicator, landing gear,
wing flaps, brakes, tanks 2A and 3A fuel dump
actuation, and nose wheel steering. The re-
striction control valve may slow the operd-
tton of the wing flaps and landing gear while

giving priority to the other systems.

Engines No. 2 and No. 3 Inoperative.

4. Shuc down the engines as described In ENGINE
FAILURE OR FIRE IN FLIGHT.
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Note

The vacuunm systems for the de-icer will be
inoperative. Tutn the vacuum shut-off valve
and the drift-meter vacuum shut-off valves to
the OFF position to avoid back pressure
through these lines, causing partal inflation
of the boots. Operate the boots through one
complete cycle. De-icer boots may srill be oper-
ated. Avoid high air speeds during emergency
descents,

The hydraulic pump driven by engine No. 4
will supply hydraulic pressure to operate the
aspirator, landing gear, wing flaps, brakes,
tanks 2A and 3A fuel dump actuation, and rose
wheel steering. (The restriction control valve
may slow operation of the wing flaps and land-
ing gear while giving priority te the other
systems. )

‘The hyvdraulic pump driven by engine No. !
will supply hydraulic pressure to operate the
flight control boosters,

Engines No. 3 and No. 4 Inoperative.

b. Hydraulic system crossover

Shut down the engines as described in ENGINE

FAILLURE OR FIRE IN FLIGHT.

GENCY.

Do not move the hydraulic system crossover
switch to the EMERGENCY position until it
has been determined that a complete loss of
hydrantic pressure wili not occur.

Note
With engines No. 3 and No. 4 inoperative,
secondary system hvdraulic pressure will not
be available. Placing the hydraulic system
crossover switch in the EMERGENCY position
will allow the primary system to provide the
secondary system with normal hydraulic pres-

surg,

switch — EMER-

AN\

Section

N

Emergency Preocedures

Engines No. | and No. 2 Inoperative.

Shut down the engines as described in ENGINE

a.

FAILURE OR FIRE IN FLIGHT.

Hydraalic system crossover switch — EMER.

GENCY position.

Do not move the hydraulic svstem crossover
switch to the EMERGENCY position uncil it
has been determined that 2 complete loss of

hydraulic pressure will noc oceur,

Nate

With engines No. 1 and No. 2 inoperative,
primary  hydraulic system pressure for the
flight control boosters will be supplied by the
secandary hvdraulic system through the elec-
trically actuated hydraulic system crossover
valve. Landing gear extension and wing flap
aperation may be slower than normal because
the restriction control valve will give priority
to the pressure requirements of the flight con-
troll boosters.

With propellers No. t and No. 2 feathered,
the aircraft may be trimmed for hands-off flight,
using auxiliary flight control baosters, down to
an TAS of 140 knots,

Engines No. | and Neo. 3 Inoperative, or
Engines No. 2 and No. 4 Incperative,

a.

A

Shut down the engines as described in ENGINE

FAILURE OR FIRE IN FLIGHT.

Note
With these combinations of inoperacive en-
gines, hvdraulic power will be available, but
flow rates will be reduced. One air pressure
and one vacuum pump in the wing and em-

pennage de-icing system will be inoperative.

3.7
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Pilots

ENGINE RESTART DURING FLIGHT

T. Q. 1C-121A-1

Flight Engineer

CAUTION

‘ If propeller has been feathered because of a malfunction, do not attempt to unfeather

propeller and rtestart enging unless a greater eucrgency EXIStS.

The ENGINE RESTART PURING FLIGH T checklise will be ucmmplished step by step

as each item is read.

When the decision has been reached to unfeather und
restart an Cngine, the pilot states: LENGINE RESTART

DURING FLIGHT CHECKLIST.

1. Airspeed — 135 KNOTS MAXIMUM.

Starter switch- ~“TTJRN PROPELLER S1X BLADLES.

After being advised by enpineer ready to turn

propeller.

Pilot turas ignition switch 1o BOTIHL

3-8

8

14

11.

15.

Acknowledges: ENGINE RESTART DURING FLIGHT
CHECKLIST.

. Propeller selector switch — FIXED position.

Propeller feathering switch — NORMAIL position.
Oil cooler flap switch - AUTOMATIC position.
Cawl flaps — FAIRED.

Yuel tank selector lever —ON.

Auxiliary fuel pump switch for engine to be started

— LOW.

Hydraulic pump suction shuc-off switch — ON.
Lmergency shut-off lever — OPEN.

Throttle lever - CLOSEL.

Engine supercharger lever — LOW.

Mixture tever — OFF.

Ignition switch -— OFF.

Engine fire extinguisher selectar - CSET: advise
pil()t: READY TO TURN PROPELLER.

Starter switch -TURN PROPELLER SIX BLATDES,
CHECKED FOR LIQUIEY LOCK.

[gnition switch — NO. . _ . BOTH.
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ENGINE RESTART DURING FLIGHT

Section (I}
Emergency Procedures

{CONTINUED)

Pilots

Flight Engineer

16, Propeller selector switch {Position intermittently
until 800 rpm is reached)—INC RPM.

P

During unfeathering operation the propeller should be under observation by a crew
member. If unfeathering an outboard propeller, cabin refrigerator OFF. Low tpm and
high torque on supercharger drive can cause engine drive failure and subsequent engine

failure. Broken parts will contaminate oil.

Engineer’s engine restart during flight checklist—
COMPLETED.

17. Mixture lever (at 800 rpm)—AUTO RICH.
18. Generator switch—ON,
19. Propeller selector switch—120¢ to 1400 RPM.,

20. Throttle lever—SET 18 INCHES HG. MAP.

Operate the engine at 1200 to 1400 rpm. When
engine oil inlet temperature has risen to 6°C
(11° F) zbove the unfeatheting temperature, in-
crease rpm and power to corresponding engines.

21, Cowl flaps switch—SET.
22. Oil cooler flap swicch—SET,
23, Engine fire excinguisher selector—OFF.

Engineer's engine restart during flight checklist—
COMPLETED.

FUEL PRESSURE DROP.
ENGINE OPERATING NORMALLY.

During Ground Operation.

If fuel pressure drops below the operating limits during
ground operation, but the engine continues to operate
normally:

a. Stop the aircraft.

b, Set the fire extinguisher selector to the affected
engine.

¢. Shut down engine IMMEDIATELY.
d. DO NOT TAKE OFF.

e. Investigate the cause and correct.
Changed 31 October 1964

During Flight.

If fuel pressure drops below the operating limits during
flight, but the engine continues to operate normally,
the cause may be one or more of the following:

a, Primer leakage.

b. Oil dilution solenoid leakage.

c. Engine-driven fuel pump bypass valve leakage.
d. Clogged pressure line.

e. Instrument failure.

f. Line leakage.

Possible courses of action, depending on the cause of

3-9
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E the pressure drop, are as follows:

[wamene |

Whenever fuel pressure drops and the engine
continues operating narmally, che fitst con-
cern of the crew must be to guard against the
outbreak of an engine fire. The greatest danger
lies in the fact that the crew develops a false
sense of security because no fire exists at the
time the fuel pressure drops is noticed nor after
several hours of flight. However, when the
throttle lever is retarded (as in preparation for
a landing), an engine fire develops and the
tesults are usually disastrous, What has hap-
pened is that a fuel leak existed, but the cool-
ing and dispersing effect of the airflow through
the engine nacelle at cruising speed has pre-
vented the start of a fire. When the throttle
lever was retarded, the airspeed dropped and
the azirflow was reduced sufficiently to permit
ignition of the leaking fuel. Any change in
the airflow pattern, such as feathering the
propeller ot entering a climb, can start a fire
if a fuel leak exists. Increasing the power is less
likely to start a fire since airspeed will be in-
creased, but even here there is a possibility of
fire since the exhaust heat and flame pattern
may change sufficiently to outweigh the in-
crease in cooling airflow. Accordingly, it must
be the objective of the crew to eliminate the
fuel before any change is made to the aitflow
ot exhaust pattern. The most effective meaas
of accomplishing this is by moving the MIX-
TURE LEVER TO OFF befote any throttle
reduction, propeller feathering, or any other
engine shut down procedure is initiated. An
additional advantage of moving che MIX-
TURE LEVER TO OFF is that it provides the
most rapid means of eliminating exhaust stack
flames and reducing exhaust heat.

a. Shut down the engine immediately by means of

the mixture lever. Do this if the power is not

3-10
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necessaty to sustain flight or to reach a safe desti-
nation, Refer to ENGINE FAILURE AND/OR
FIRE this section for shut down procedure.

. Keep the affected engine in operation at or above

cruising speed while maintaining watch for fire.
This can be done if it cannot be determined
whether or not an actual leak exists and the
engine is required to either sustain flight or to
maintain the required altitude for a safe arrival
at destination, However, prior to power reduction
for entrance to the landing pattern, shut down
the affected engine completely (by means of the
mixture lever—not by retarding the throttle lever)
and accomplish a partial power landing. Unless
the added power is absolutely essential to effect
a safe landing, do not reduce airspeed until
affected engine is shut down.

. Continste operating the engine normally, This may

be daone if it can be reasonably ascertained that
the indicated feel pressure drop has not resulted
from a fuel leak.

Note

1 3

All other factors being equal, course “a” is
generally the best. However, action to be
taken depends entirely upon the circumstances
existing at the time. Such factors as the known
condition of the airplane and the remaining
engines, stage and requirements of the mission,
and power requirements of the aircraft should
all be considered.

LANDING WITH ONE OR MORE ENGINES
INOPERATIVE.

Refer to Section V for limits imposed on the aircraft

when landing with one or more engine inoperative.

Note

® The following notes and procedures are in

Changed 31 October 1954
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addition to the normal landing procedures. It
is assumed thac the landing area is within range
and thar the feathering procedute has been
completed.

@ On aircraft that have either propeller No. 1
or No. 2 feathered:

a, Hydraulic crossover switch — EMERGENCY posi-
tion during preparation far landing.

b. All unoecessary electrical equipment switches —
OFF. Turn off all unnecessary electrical equipment
due to high amperage loads imposed on remain-

ing generators.

Landing with only one engine inoperative will not
seriously affect the normal flight characteristics of the
aircrafe. In this event the use of 2400 rpm is recom-
mended. However, with engine No. 3 or No. 4 in-
operative, the reduction in output to the secondary
hydraulic system may cause the landing gear and wing
flap operation to be slower than normal. After landing,
the wing flaps should not be raised unz! after the
full use of nose wheel steering and full use of the
brakes is not critical, When landing with any two
engines feathered, the windmilling drag is reduced by
half and the deceleration with closed chrottles is less
than normal. Hence, excessive speed on approach should
be anticipated and avoided. However, 2 slightly high
final approach with low power is considered good

practice,

Landing With Engines No. | and Na. 2 Inoperative.

The primary hydraulic system will be inoperative unless
the hyvdraulic cross-over switch is moved from NOR-
MAL position to EMERGENCY position, This switch-
over allows pressure from the secondary system to take

over the functions of the primary system.

4 CAUTION

3

SRR,

A riiiie]

® Do nut move the hydraulic system cross-over
switch to the EMERGENCY position until it
has been determined that a complete loss of
hyvdraulic system pressure will not occur. If
it is not advisable o operate the hydraulic

L W N

Section HI
Emergency Procedures

cross-over valve, the flight control boosters
will be inoperative. To restore operation of the
flight control boosters, proceed as described
UNDER LOSS OF FLIGHT CONTROL
BOOSTERS IN FLIGHT, this section.

s U'se propeller reversing with caution.

Lending With Engines No. 2 and No. 3 Inoperative.

Note

The hydraulic pump driven by engine No. 4
will supply hydraulic pressure for operation of
the landing gear, wing flaps, brakes, tanks 2A
and 3A fuel dump actuation, and nose-wheel
steering. The restriction control valve may
slow operation of the wing flaps and landing
gear while giving privrity to the other systems.
The hydraulic pump, driven by engine No. 1,
will supply hydraulic pressure for operation of
the flight control boosters,

Landing With Engines No. 3 and No. 4 Inoperative.

The secondary hydraulic system will be inoperative
unless the hydraulic crossover switch is moved from
NORMAL position to EMERGENCY position. This
switch-over allows the primary system to take over the
functions of the secondary system.

b -

CAVUTION ]

® Do not move the hydraulic system crossover
switch to the EMERGENCY position until it
has been determined that a complete loss of
hvdraulic system pressure will not occut. If it
is inadvisable to use the hydraulic system cross-
over valve, it will be necessary to power the
brakes with emergency brake system, extend
the landing gear by means of the emergency
gear extension, and operate the wing flaps by
means of the hand crank. Nose gear steering
and tapnks 2A and 3A fuel dump valves will be

inoperative,

s ['se prapeller reversing with caution.

\
\
A
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Landing With Engines No. 1 and Neo. 4 Inoperative.

Note

The hydraulic pump driven by engine No. 3
will supply hydraulic pressure for operation of
the landing gear, wing flaps, brakes, tanks 2A
and 3A fuel dump actuation, and nose wheel
steering, The restriction control valve may slow
operation of the wing flaps and landing gear
while giving priotity to the other systems. The
hydraulic pump driven by engine No. 2 will
supply hydraulic pressure for operation of the
flight control boosters. D.C. genetators 1 and
4 will be inoperative.

GO-AROUND PROCEDURE.

THREE ENGINES OPERATING, FLIGHT CONTROL
BOOSTERS ON.

Use procedure given in Section II, GOQ-AROUND
PROCEDURE, — FOUR ENGINES GPERATING.

TWO ENGINES QPERATING, FLIGHT CONTROL
BOOSTERS ON.

In general, a two-engine go-around is not recommended,
however, it can be accomplished if altitude is not less
than 50 feet and the airspeed is not less than 125 knots.
Use the procedure given in the following paragraphs.

Note
® If engines No. 1 and No. 2 are inoperative,
the hydraulic system crossover swicch must be
in the EMERGENCY position for boost on
operation.

® If engines No. 3 and No. 4 are inoperative,
the hydraulic system crossover switch must be
in the EMERGENCY position to retract the
landing gear and wing flaps,

| WARNING '

If it is inadvisable to wse the hydraulic system
crossover switch, and engines No. 3 and No.
4 are inoperative, a go-around would be diff-
cuit because che landing gear cannot be re-
tracred.

a. Airspeed (indicated) — 125 knots.

3-12
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b. Engines — apply take-off power as rapidly as di-
rectional control will permit.

c. Wing flap lever — TAKE-OFF.
d. Landing gear lever — UP.
e. Wing flap lever — raise flaps slowly,

f. Reduce to METO power when safe altitude is
reached.

PRACTICE MANEUVERS WITH ONE OR
MORE ENGINES INOPERATIVE.

It should be understood that during practice maneuvers
the simulating of engine failures and various syscems
failures requires thorough knowledge of resulting condi-
tions. Therefore, cognizance of applicable regulations
and other sections of this manual is essential.

Practice maneuvers involving more than one engine
inoperative should be accomplished by feathering only
one engine and simulating zero thrust with the second
engine (set 20 inches Hg. and 2000 tpm),

Naote

During descent or simulated engine failure
conditions, when a large reduction of power is
desired, it is important 1o cushion the high
inertia loads on the master rod bearings which
occur when a high-rpm and low-manifold
pressure power combination is used. Each hun-
dred rpm tequires at least 1 inch Hg, manifold
pressure. Operation at high rpm and low mani-
fold pressure should be kept to 2 minimum.

Practice maneuvers involving the actual feathering of
one engine and the throttling (zero thrust) of an
additional engine should be confined to alditudes which
comply with Service Regulations. The following in-
formation is based on a gross weight of 86,500 pounds.

vvvvvvvvvvvvvv v,

CAUTION |
b 4

P

Turns should not exceed 45 degrees of bank
during simulated two engine failure.

‘ WARNING I

During practice maneuvers, the simulated fail-
ure of more than two engines is prohibited.
There are no restrictions on combinations of
two engine failures.
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Typical two engine failure procedures are as follows: PRACTICE WITH BQOST-OUT.

a. Feather propeller on engine No. 1. If boost-out and engine-out operation is to be practiced,

b. Simulate No. 2 engine failure by reducing rpm the following is recommended:

to 2000 and M.A.P. to 20 inches. This will repre-

- 2. Follow recommended procedures for boost-out
sent a zero thrust condition.

operation as described in chis section.

c. Use normal rated power or the power necessary

to maintain minimum pattern airspeed (130 knots) b. Throttle engine or engines to simulate zero thrust

on operating engines. conditians.
d. Resume four engine flight. Do not exceed 135 c. Turns of over 15 degrees of bank are not recom-
koots during unfeathering operation, mended.

PROPELLER OVERSPEED

Pilots Flight Engineer
States: EXECUTE EMERGENCY PROCEDURE, CO- At the first indication or repart of propetler malfunction
PILOTS POWER. Direct copilot to adjust power as calls: PROPELLER OVERSPEED NUMBER_ _ _ _
necessary on remaining engines. ENGINE.
1. Power — AS REQUIRED. Acknowledges: EXECUTING EMERGENCY PRO-.
CEDURE.

2. lLanding Gear Lever - A5 DESIRED.
3. Wing Flap lever — AS DESIRED.
4. Airspeed — 130 KNOTS MAXIMUM,

1. Throitle Lever — PARTIALLY RETARDED.

2. Propeller Selector Switch — FIXED POSITION.
Control rpm with feathering switch, If control
cannot be obtained, inform pilot.

Note
If cpm cannot be controlled — feather propeller.
@ Propeller feathering switch (inop. engine) — @ Propeller Feathering Switch (inop. engine) —
FEATHER. FEATHER.
Note

Comptete ENGINE FAILURE AND OR FIRE DURING FLIGHT checklist.

@Engineer’s propeller overspeed checklist — COM- Engineer's propeller overspeed checklist — COM-
PLETED. PLETED.

CAUTION

b
1
AP PR

-

If voltage boosters do not operate, check voltage booster circuit breakers — (Circuit
breakers located copilot’s side, forward section of engineer’s M J B panel).
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Emergency Pracedures

INADVERTENT REVERSING IN FLIGHT.

[f a propeller accidentally reverse in flight, procced as
follows:
a. Throttle lever — retard on reversed engine and
reduce airspeed.
b. Propeller reverse circuit breaker - pull our,
¢. Feathering switch — FEATHER and complete
feathering procedure.

FEATHERING PROCEDURE WITH FEATHER
SWITCH INOPERATIVE.
Nate
A prapeller may be feathered at normal voltage
by placing the feachering switch to NORMAL
and halding the respective selector switch in
DEC. RPM position. This will allow feather-

ing in the evenr of voltage booster failure,

FIRE.
(Refer to hgure 3-2.)

ENGINE FIRE IN FLIGHT.
Refer to puaragraph titied ENGINE FAILURE AND/
OR FIRE DURING FLIGHT in this secdon.
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ENGINE FIRE ON THE GROUND.

Judgment and precision are equally as important as
speed when putting out an engine fire. Closing a wrong
valve can cause more trouble than a few seconds delay
in comtrolling the fire. The procedures vary for fires
which occur during starting and after starting.

Engine Fire During Starting.

If a fire occurs before the engine takes hold during stact-
ing, proceed as follows:

4. With an indication or report of an engine fire, the
pilot states: EXECUTE EMERGENCY PROCE-
DURE.

b. The flight engineer acknowledges: EXECUTING
FMERGENCY PROCEDURE and proceeds as fol-
lows:

(1) Continue cranking to draw che fire through
the cngine.

(2) Discontinue priming.

{3) Mixture lever — OFF.

(4) Auxiliary fuel boost pump switch — OFF.

(5) M fire continues or spreads, stop cranking the
engine.

(6) Emergency shut-off lever — FULL OYF.

(7) Fucl tank selector — QFF.

¢. The copilot calls for ground fire-fighting equip-
wient.

d. Smother fire with €O, from a ground source and/
or aircrafr fire extinguishing system if required.

e. Shut down ather engines.

f. Twacuate passengers and crew members as neces-
sary.

Engine Fire After Starting.

If a fire occurs afrer the engine has started, proceed as
follows:

a. Wicth an indication or report of an enginc fire the
pilot heads aicceaft downwind, if conditions per-
mit, and states: EXECUTE EMERGENCY PRG-
CEDURE.

b. The flight engineer acknowledges: EXECUTING
EMERGENCY PROCEDURE and proceeds as fol-
lows:

{1} Throttle lever - -CLOSED,

{2} Mixwure lever — OFF.

(3) Emergency shut-off lever — FUL). OFF.
(4) Fuel tank selector — OFF.

S O W

Section 1l
Emergency Procedures

{5} Auxiliary fuel boost pump switch -— QFF.
(6) Cow! flap switch —OPEN,

c. Place the brake selcctor in the EMERGENCY po-
sition, set the parking brakes and call for ground
fire-Aghting equipoent.

d. Ignition switch — OFF.

e. Smother the fire with €O, from a ground source
and/or aircraft fire extinguishing system if re-
(]uired.

f. Shut down the other engines,

g. Evacuate passengers and crew members as neces-

sary.

3 4
! CAUTION |
4

A A st

Do not arrempt (o restart engine until cause of
the fire has been determined and corrected,

CABIN FIRE.

Miscellaneous Cabin or Flight Compartment Fire.
Hand fire extinguishers are located in the cabin and
flight compartment to be used at the crew's discretion
on localized fires (figure 3-2). Operating instrucrions
are attached to each cxtinguisher.

WARNING

Prolonged exposure {5 minutes or more) to
high concentrations {pronounced irritation of
eye and nose)} of Bromochloromethane (CB)
or its decomposition products should be
avoided. CB is an anesthetic agent of moderate
intensity. 1t is safer to use than previous fire
extinguishing agents {carbon tetrachloride,
methylbromide). However. especially in con-
fined spaces, adequate respiratory and eye pro-
tection from excessive exposure, including the
use of oxygen when available, should be sought
as soon as the primary fire emergency will
permit.

Note

# In the event of heavy smoke concentrations in
the cabin ot cockpit, refer to SMOKE/FUME
FLIMINATION PROCEDURE in this section.

@ If a rapid descent is necessary, refer to EMER-
GENCY DESCENT PROCEDURES in this

section.
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Emergency Procedures
CABIN FIRE

Pilets Flight Engineer

If smoke is noticed or a fire occurs in the cabin, the crew should breathe 100% oxygen, shut off the recirculating
fans, and block open the curtain and/or door between the cabin and flight station. These steps will protect the
flight crew, help to prevent spread of fire, and prepare the aircraft for smoke removal. If smoke should become
dense, follow the smoke removal procedure given in this section. If an open fire should occur in the cabin or flight
station, it may be controlled by one of the portable fire extinguishers. When smoke or fire is naticed or reported in
the cabin, pilot states: EXECUTE CABIN FIRE EMERGENCY PROCEDURES.

Acknowledges: EXECUTING EMERGENCY PROCE-

DURE.
1. Smoke masks — ON & OXYGEN SET TO 100%, 1. Smoke mask — ON & OXYGEN SET TO 100%.
@ Emergency descent — AS NECESSARY. @F,mergency descent — AS NECESSARY.

3, Cabin heaters & all fan switches — QFF.

4. Cabin and flight station temp swicches — COOL.

@ Pressurization — AS NECESSARY. @ Pressurization — AS NECESSARY.
Portable fire extinguisher — AS NECESSARY. @ Portable fice extinguishet — AS NECESSARY.
@ Engineer's cabin fire checklist — COMPLETED. @Engineer's cabin fire checklist — COMPLETED.

CARGO COMPARTMENT FIRE

Pilots Flight Engineer

If a fire should veeur in the forward or aft cargo compartment, the smoke detector witl energize the warning lights
and bell. Cargo compartament fires can be extinguished with the aircraft fire extinguishing system.

If the warning light comes on, calls: ENGINEER'S At the fiest indication or report of cargo compartment

REPORT. fire, calls: FIRE SMOKE IN FORWARD /AFT CARGO
COMPARTMENT.

States: EXECUTE EMERGENCY PROCEDURE, — Acknowledges: EXECUTING EMERGENCY PROCE-

COPILOT'S POWER. DURE.

Attempt 10 isolate the cause of the fire by shutting off 2ay fluids that may be feeding the fire. Start emergency de-
scent and advise all crew members to don smoke mask and select 100% oxygen. When cabin is depressurized dis-
charge CO, ar pilot's command. If it is known that the hydraulic and elecerical systems are not involved in che fire,
they will remain on.

1. Smoke mask — ON & OXYGEN SET TO 100¢. 1. Smoke detector—RESET.
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CARGO COMPARTMENT FIRE

Emergency Procedures

{CONTINUED)

Pilots

2. Flight control auxiliary booster switches — ON.

} CAUTION

Auxiliary control boosters will still be available
for the rudders and elevatars and should be
turned op. If the hydraulic system has been
mrned off, aileron boost system should be by-
passed to reduce forces. The auxiliary control
booster motors will deplete the battery power
very rapidly and. since che batteries may be
the only power available for operation of the
propellers, instruments, and etc., the auxiliary
control hoost motors should be turned off as
soon as safety permits. Toa reduce control
forces, the rudder boost syscem should then be
by-passed and the emergency elevator booster

shifr lever pulled out and locked.

Aileran hooster lever — QFF.

Nate
If it is definitely known the hydraulic system
is not involved in the fire steps 2 and § may

be omitted.

If Fire is Present:

@Emergency descent — AS NECESSARY.

Flight Engineer

. Recireulating fans and cabin heaters—OFF. \
Return air shut-off levers—CLOSED.

Smoke mask —ON & OXYGEN SET TO 100%.

Cargo cmnpurtmcnt—(ﬁl IECKED.

r
b CAUTION |

Check carge compartnent for fire or smoke.
Do not open hatches in cubin floor; the result-
ing draft could cause a smoldering fire to

burst into flame.

H Fire ts Present:

6.

7

Fuel tink selector levers — ON M AINS,

Fuel crossfecd levers - - OFF.

8. Cabin and flight station temp. switches—COOL,
@ Emergency descent _AS NECESSARY.

10.

11.

Pressure regulator valve override switch - — OPEN
POSITION (until 27 cabin differcntial pressure is
reached).

Auxiliary ventilation control knob (at 27 differ
ential) — POSITION B. THEN POSITION A

Select pusition B to dump cabin pressure, then
turn wuxilizry veatilation control konob to  posi-
tion A to prevent partial pressurization of cabin.

3-17
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Emergency Procedures

CARGO COMPARTMENT FIRE

(CONTINUED)
Pilots Flight Engineer

@Hydrau]ic pump suction shut-off switches — OFF, @ Hydraulic pump suction shut-off switches~—QFF.
Propeller synchronizer lever—AS REQUIRED. @ Propeller synchronizer lever—AS REQUIRED.

Note

In fixed pitch there will be approximately a50 rpm decrease for every 1000 of alitude
losrt.

[4. Generator switches—QFF.
15. Barttery switch—OFF,

Note

If it is definitely known the fire is not violent and hydraulic and eleccrical systems are
not involved, steps, 12, 13, 14 and 15 may be omitted.

16, Cargo compartment fire extinguisher selector —
SET, ALL OTHER FIRE SELECTORS OFF.

17. Emergency inverter switch—ON.

Advise pilot: CABIN DIFFERENTIAL ZERO,
CO, IS REQUIRED, or IS NOT REQUIRED.

@(IO: — AS NECESSARY. CO. (pull one handle ac pilot’s command) — AS
NECESSARY.

I WARNING I

®  Excremely high concentrations of CO. are dangerous, therefore, not more than one charge

of CO, can be discharged ac once into the compartment without producing a danger-
ous quantity of CO. in the flight station. Da not use a second charge of CQ, untess abso-
lutely necessary and in any case not sooner than fifteen minutes after the first charge has
been released.

¢ Never discharge CO, while pressurized because it increases the possibility of contami-
nating the pressurized areas of the fuselage.

® Never discharge CO, while in a2 nose-down artritude because the CO. will flow to the

fowest level.
Engineer's cargo compartment fire checklist — @ Engineer’s cargo compartment fire checklisc —
COMPLETED. COMPLETED.

3-18



L NN

T. 0. 1C-121A-1 Section
Emergency Pracedures

CABIN HEATER FIRE

Pilots Flight Engineer

If a fire should occur in the cabin heaters or cabin heater compartments, the fire detectots will energize the warn-

ing lights and bell. Heater fires cap be extinguished with the aircrafe fire extinguishing systerm.

If fire warning light comes on, calis: ENGINEER'S Ar the firse indication or report of heater fire, calls: \
REPORT. FIRE 1N LEFT/RIGHT HEATER. g
States: EXECUTE EMERGENCY PROCEDURE, — Acknowledges: EXECUTING EMERGENCY PROCE-
COPILOT'S POYWER. DURE.

Flight engineer will turn cabin heaters and all recirculating fans off. The pilot advises all ctew members to don

«moke masks and select 1009 oxygen. Discharge CO, at pilot's command.

1. Smoke mask — ON & OXYGEN SET TO 100%. 1. Cahin heater switches — OFF.

2. All recirculating fan switches — QFE.
3. Smoke mask - - ON & OXYGEN SET TO 100%.

4. Cabin heater fire extinguisher selector — SET.
Check engine & APU fire extinguisher selectors
OFF, and overboard discharge valve CLOSED.
Advise piloe: €O, IS REQUIRED ar NOT RE-
QUIRED.

@ O, — AS NECESSARY. CO, (pull one handle at pilot’s command) — AS
NECESSARY.

WARNING

[0 not celease second charge until it i vbvious

that the first charge has oot smothered the

fire.
@Engineer’s cabin heater fire checkiist — COM- Engineer’s cabin heater fre checklist—COM-
PLETED. PLETED.

BRAKE FIRE

Pilols Flight Engineer

During flights where frequent landings are made or when excessive brake usage is required, it is possibie to averheat
the brake system and cause a fice. To avoid the possibility of rercacting the gear with hot brakes, it is desirable ta
shtain a visual brake check before take-off. At the first indication or report of a brake fire, the pilot states: BRAKE

FIRE, EXECUTING EMERGENCY PROCEDURE.

1. Brake selector lever — EMER. position. L. Throtile levers (except engine aver burning wheel}
2. Stop aircraft. - - CLOSED.
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BRAKE FIRE

{CONTINUED)
Pilots Flight Engineer
4. Wing fap lever—LANDING FLAPS (1005%) (to 2. Mixture levers (excepr engine over burning whecl)
facilitate evacuation of passengers). -~ OFVF {at pilot’s command).

4. Ground fire fighting equipment—REQUESTED.

5. Nose wheel - TURNED FULIL THROW TO-
WARD BURNING OR SMOKING WIEEL

6. Drake oo burning whee[—RELEASED, OPPOSITE
BRAKE ON, PARKING BRAKE SET.

7. RPM on engine aver hurning wheel 2400 RPM,
Increase rpm to 2400 or as required to ateempt

to extinguish fire.

8. All engines (except engine over burning wheel)}—
SHLTT DOWIN.

If ground fire equipment is availahle, shue down
engine over burning wheel and evacuate passengers.

If Ground Fire Fighting Equipment is Not Availahle,
Proceed as Follaws:

9. RPM on engine over burning wheel — MAIN.
TAINED.
Maintain sufficient rpm to keep fire clear of nacelle,
10. Passengers —  EVACUATSD AND CLEAR QF
AIRCRAFT.

Evacuate passengers using available exigs, normally
those on side opposite fire. Direct all passeagers
ta a safe distance from the aircraf:,

WARNING

®  Stay clear of spanwise path of wheel fragients,
i event the wheel disintegrates.

¢ Do not use €O, directly on the wheel as this
may cause it to shateer,

Upon Arrival of Fire Fighting Equipment Proceed as Follows:

11, Engine aver buraing wheel- SHUT DOWN. i Throtde lever on engine over burning wheel —
CLOSED,

. Mixture lever on eugine over burning wheel- OFF.
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BRAKE FIRE E
(CONTINUED) £

Pilofs Flight Engineer

5. Emergency shuc-off lever—CLOSED.
6. Fuel tank selector lever—OFF.

7. Engine fire selector—SET, ALL OTHER FIRE
SELECTORS OFF.

@ CO,—DISCHARGED. (3.) CO.—DISCHARGED.
@ Engineer’s brake fire checkliss—COMPLETED. o Engineer's brake fite checklist—COMPLETED.

APU FIRE

Pilots Flight Engineer

If a fire occurs in the auxiliary power unit, the fire detectors will energize the warning lights and bell. APU fires
can be extinguished with the aircraft fire extinguishing system.

If fire warning light comes on, calls: ENGINEER'S At the first indication or report of a APU fire, calls:

REPORT. APU FIRE.
States: EXECUTE EMERGENCY PROCEDURE. (CO- Acknowledges: EXECUTING EMERGENCY PRO-
PILOT'S POWER.) CEDURE.

The flight engineer will turn off APU fuel pump, ignition and generator switches. The pilot advises all crew members
to don smoke masks and select 1009 oxygen. Discharge CO, at pilot's command.

1. Smoke masks—ON & OXYGEN SET TO 100%. 1. APU fuel pump switch—OFF.
2. APU ignition switch—OFF.
3. APU generator switch—OFF.
4, Smoke mask—ON & OXYGEN SET TO 100%.
5. APU fire extinguisher selector—SET.

Check engine & cabin heater/cargo compartment
tire extinguisher selector OFF, and uverboard dis-
charge valve CLOSED.

Advise pilot: €O, IS REQUIRED or NOT RE-
QUIRED.

@C():—-AS NECESSARY. @(.‘0: (pull one handle at pilot's command )—AS
NECESSARY.

l- WARNING l

Do not release the second CO, charge unless it is obvious that the first discharge failed
tu extinguish the fire, ,

@Engineer‘s APU fire checklist—COMPLETED. @Engineer‘s APU fire checklist—COMPLETED.

Chonged 31 October 1964 3N
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Emergency Procedures

Pilots

ELECTRICAL FIRE

Flight Engineer

Fires caused by an active short circuit cannot be extinguished until the circuit involved is dead. It is essential, there-
fore, to locate the fire source and interrupt any circuits involved as quickly as possible.

Isolate the affected circuit if possible, the pilot states: EXECUTE EMERGENCY PROCEDURE. COPILOT'S

POWER.

Acknowledges: EXECUTING EMERGENCY PRO-
CEDURE.

1. Smoke masks—ON & OXYGEN SET TO 100%. 1.
2, Electrical equipment—OFF.

2,

3,
4.

Emergency inverter switch—ON.

Note
If operation of emergency inverter is not re-
quired at time of emergency, it may be turned
off, only after concurrence of the Pilot.
Generator switches—OFF,
Battery switch—OFF.

Smoke mask—ON & OXYGEN SET TO 100%.

@Ponable fire extinguisher—AS NECESSARY. @Portable fite extinguisher—AS NECESSARY.

[wasmone )

Do not use liquid fire extinguisher on electrical fires.

6. Affected circuit—LOCATE AND ISOLATE.
Engineer's electrical fire checklist—COMPLETED. @Engineer’s electrical fire checklist—COMPLETED.

CAUTION
A "

s e

4
4

Before turning the battery switch ON, it is imperative that the source of the trouble be
located and the affected circuit isolated from the main bus.

Note

Heavy load items such as inverters, recirculating fans, etc., should be shut off prior to
restoring d.c. power after affected circuit has been located and isolated.

SMOKE/FUME ELIMINATION.

If the cabin must be cleared of noxious fumes or gases
of any kind, the following smoke elimination procedure
should be used:

[wawowo )

Sound judgment is required to measure the

3-22

relative danger involved in fanning the fire
with fresh air and subjecting the passengers and
crew to high altitude as against the alternate
danger of asphyxiation. If immediate smoke
elimination is felt to be necessary, the follow-

ing procedure may be initiated:

Changed 31 October 1944
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Crew don smuke masks and set air valve lever at

1005 oxygen.

Close throttles and make descent. Refer to RAPID

@ O W

Section 1l

Emergency Procedures

Note
If unable to apen emergency exit, break win-
dow with an axe or heavy object. Personnel

DESCENT PROCEDURES (A or B), Section IL. should stay clear of the opening p articalarly

if the window must be broken at full cabin
c. If pressurized, depressurize cabin by dumping pressure differential.
cabin superchargers. This is done by placing the
pressure regulator valve gverride switch to the (4) Second step: Open the flight station windows.
OPEN position. When cabin diffecential reaches

27, then place auxiliaty ventilation knob to posi-

tivn B. After dumping return to position A.

WARNING
d. Turn recirculating and flight station fans OFF.

e. When depressurized, remove smoke as follows: Never open a vent i the flight scation before

thete is an opening in the cabin aver the wing.

1) Block open connecting doors to provide a o
& P & P Never open an emergency exit in front of the

clear path for che air propeller ptane. The pressure outside of the

{2) Reduce speed to 175 knots or less to facilitate cockpit is low and a vent in this area will suck

opening of emergency exits. air forward into the flight station. By first

apening a vent over the wing, where the pres-
{3) First step: Open one or more of the emergency sure is even lower, the air will be sucked aft

exits over the wing. from the flight station and out over the wing.
g g &

SMOKE/FUME ELIMINATION

Pilots Flight Engineer

In the event it becomes necessary to clear the cabin of noxious fumes ur gases of any kind, depressurize the cabin by
setting rate of change 1o maximum and raising cabin altitude with the altitude seleccor undil the cabin differential
SMOKE FUME ELIMINATION

drops to 17 Hg. I immediate removal is felt to be necessary, the pilot calls:

CHECKLIST.

WARNING

Sound judgment is required to measure che relative danger involved in fanning the fire
with fresh air and subjecting the passengers and crew to high altirude as against the
alternate danger of asphyxiation. If immediace smoke removal is believed tu be necessary.

the following procedures may be initiated:

Acknowledges: SMOKE ‘FUME ELIMINATION
CHECKLIST.

1. Smoke masks — ON & OXYGEN SET TO 1008, L Smoke mask — ON & OXYGEN SET TO 1005,

@ Fmergency descent — AS NECESSARY. @ Emergency descent — AS NECESSARY.

3, Cabin heaters, recirculating and flight scation fan
switches—OFF.

3-23
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Emergency Procedures
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SMOKE/FUME ELIMINATION

1C-121A-1

(CONTINUED)

Pilots

@Airspced—- 175 KNOTS MAXIMUM,

@Rcur emergency wing exits - QPEN.

5.

©

Flighe scation window — QPEN.

Flight Engineer

4. Pressure regulator override switch—OPEN.

When cabin differential reaches 27, place auxiliary
ventilation koob to position B, then position A
For rapid depressurization open auxiliary ventila-
tion knob to pesition B until depressurized, then
return to position A,

5. Auwxiliary ventilation control knob POSITION B,
THEN POSITION Al

Do not turn auxiliary ~ventilation knob to posi-
tion B unril 2% of cabin differential pressure is
reached unless rapid depressurization is required.

6. Passageway doors—BLOCKED OPEN.
@ Airspeed — 175 KNOTS MAXIMUM.

@ Rear emergency wing exits - - OPEN.

WARNING

Never upen an extecior vent in the flight station before there is an opening in the cabin

aver the wing., Never apen an emergency exil in frone of the propeller plane. The pres-

sure nutside of the cockpit is low and a vent in chis area will suck air forward into the

flight seation. By firse opening a vent over the wing, where the pressure s even lower,

air will be sucked afe from the Hight starion and out over the Wi

Engincer’s smokesfume  climination  checklise
COMPILETED.

@Enginter'.s smokesfume  elimination  checkiist —
COMPLETED,

BAIL OUT.

When the decision is made tw abandon aircrafe in flight:

HN

h.

3-24

Depressurize the cabin.

Give the signal for bail out preparation over
interphone.

Recerve acknowledgment from each crew member,
If possible. reduce airspeed.

Trim aircrafe slightly nose down.

f. ilead roward an aninhabited area.
Note
The automatic pilor may be engaged o main-
tain course and stability for crew abandon-
ment.
£. Give warning for bail-out over interphone.

h. Receive acknowledgmen from each crew member.

i, Al crew members bail out aft cabin door.
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EXPLOSIVE DECOMPRESSION.

When an explosive decompression occurs, the cabin pres-
sure js reduced to the outside pressure in less than a sec-
ond. The fog caused by explosive decompression should
not be confused with smoke. Any explosive decompres-
sion affects all crew members and can be extremely dan-
gerous if occurring at high altitude. Rush of air from
lungs, a momentary dazed sensation that passes immedi-
ately, possible gas pains, and anoxia if oxygen equip-
ment is not immediately available are some of the effects
accompanying explosive decompression. Maintaining a
safe pressure differential, and having oxygen equipment
immediately available are precautions that should be ob-
served in pressurized compartments, If an explosive de-
compression occurs, the pilot should try to ascertain the
cause of the trouble and if it cannot be fixed in flight,
he shoutd decide whether to continue on his mission or
to descend to a safe aldtude immediately.

EMERGENCY DESCENT PROCEDURE.

Emergency descent from high altitudes may be made in
either of two configurations: clean, or with fanding
gear DOWN and wing flaps in the LANDING (t00%)
position, Under emergency conditions, the choice of con-
figuration should be governed by such factors as: desired
rate of descent, glide angte, and maximum airspeed
that can be used under prevailing conditions.

EMERGENCY DESCENT PROCEDURE.

(Clean Configuration).

Descent in clean configuration can be made at speeds up
1o placard limits. The most rapid rate of descent can be
made in this configuration, To make a rapid descent in
the clean configuration, proceed as follows:

a. The pilot states: EMERGENCY DESCENT and
proceeds as follows:
{1} Automatic pilot — DISENGAGE.
(2) Throttle levers — CLOSE SMOQOTHLY.

(3) Flight control auxiliary booster switches —
ON.

(4) Descend at speeds up to placarded ajrspeeds.

b. The flight engineer acknowledges: EMERGENCY
DESCENT, and proceeds as follows:

(1} Mixture levers — AUTO RICH.

(2) Engine supercharger levers — LOW.
(3) Propeller switches-— set to 2800 rpm.
(4) Cowl flap switches — 100% open.
(5} Oil cooler flap switches — 100% open.

@ O N

Section I
Emergency Pracedures

(6) Depressurize — AS NECESSARY.

EMERGENCY DESCENT PROCEDURE {Landing
Gear Down and Wing Flaps in Down Positionl.

Descent with landing gear lowered and wing flaps in
down position may be made at speeds up to the pla-
carded airspeeds. This configuration produces a steeper
angle than the clean configuration, bue the rate of de- -
scent is slightly less. To make an emergency descent with
landing gear and wing flaps in the down position, pro-
ceed as follows:

Note
If rough air, or the possibility of structural
damage indicates the advisability of descending
at low airspeed, rapid loss of altitude can be
achieved at relatively low airspeeds in this con-
figuration. These lower airspeeds also pecmit

eatlier execution of smoke remaval pmcedures,

a. The pilot states: EMERGENCY DESCENT PRO-
CEDURE.
(1} Auctomatic pilot — DISENGAGE.
(2} Throule levers — CLOSE SMOOTHLY.

{3} Wiag flap lever — LANDING (1005¢) PO-
SITION.

(4) Landing gear lever — DOWN.

(5) Flight control auxiliary booster switches —
ON.

(6) Descend at airspeeds up to flaps extended pla-
carded speed (with GO% flaps use gear ex-
tended placard speed).

b. The flight engineer acknowledges: EMERGENCY
DESCENT and proceeds as follows:
(1) Mixture levers — AUTO RICH.
(2) Engine supercharger levers — LOW.
(3) Propeller switches — set to 2800 rpm.
(4) Cowl flap switches — 1006 OPEN.
{5) Oil covler flap switches — 100% OPEN.
(6) Depressurize — AS NECESSARY.

Note
Refer ta Section V for placarded airspeeds.

TAKE-OFF AND LANDING EMERGENCIES.
ABORT TAKE-OFF PROCEDURE.
If at any time prior to YV, or GO-NO-GO, the pilot,
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copilot or flight engineer has any indication of a
malfunction affecting flight safety, he will call: REJECT.

a. If it becomes necessaty to refuse a take-off before
reaching V, or GO-NGO-GO speed, the pilot states
or acknowledges: REJECT.

b. Cluse throctles, reverse propellers as needed to
decelerate, apply brakes as necessary.
‘ <. The copilot holds the yoke and depresses reversing
flag down,

After the reversing cycle has been completed the
engineer will accomplish the following:

d. Open cowl flaps.
e. Open ail cooler flaps.

f. Place fuel pump switches in the OFF position,

When a malfunction occurs and a reject has been
accomplished, determine cause and take appropriate
action. After everything is under control, the pilot
calls for: AFTER LANDING CHECK LIST.

ENGINE FAILURE DURING TAKE-OFF.

If an engine should fail during take-off prior ta V, or
GO-NO-GO speed, stop the aircraft using procedures
outlined under TAKE-OFF REJECTED. ¥ an engine
fails after the aircraft has proceeded too far down the
tunway to be stopped, cake-off should be continued,
climbing ac three-engine climb speed. Raise the land-
ing gear, feather propeller on inoperative engine and
add extra power if necessary. The engine should be shut
down as described in ENGINE FAILURE AND/OR
FIRE CHECK LIST. Consider fuel dumping and/or
immediate landing. If an immediate landing is desirable,
there will probably be time for only the BEFORE
LANDING check list.

Note

® After the landing gear is reported up, the
wing flaps may be raised as desired. This
depends upon the circumstances existing at
the rime engine failure or fire occurs. If an
immediate landing can be accomplished, it is
desirable to leave the wing flaps in TAKE-
OFF position. Furthermare, with TAKE-OFF
flaps the aircraft can be climbed at take-off
speed, if necessary. If fucther climb is to be
made, the flaps should be retracted when the
aircrafc is well clear of all obstructions and a
high angle of climb is no longer necessary.
(The flaps should not be retracted below 130
knots.}

3-24B

® The minimum controllability speed in the air,
with one outboard engine inoperative, pro-
peller windmilling in low pitch, maximum
power on the remaining three engines, wing
flaps TAKE-OFF and the landing gear either
retracted or extended, is 85 knots IAS, flush
static system.

® If an engine failure occurs during cruise at
higher altitudes, it may be necessary to descend
to a lower altitude at which favorable three-
engine cruise performance can be accomplished.
Continuance of flight on three engines should
be conducted in accordance with three-engine
ctuise control,

CAUTION ]

PP,

3

Visually check propeller position after feather-
ing operation and ar frequent intervals to see
that propeller remains feathered.

LANDING GEAR TIRE FAILURE.

a. If a tire is blown during take-off and the remaining
runway is sufficient to stop the aircraft, close the
throttles and maintain directional control by using
brakes and nose wheel steering. Use reverse thrust as
necessary. If the remaining runway is not sufficient to
accomplish a safe stop, continue the take-off, but do
not rerract the landing gear, since the blown tire may
jam the gear in the wheel well.

b. If the nose wheel tire is flat at time of landing,
keep this wheel off the ground as long as possible, with
aft CG at 30%. (Moving two passengers from the
center cabin area to the rear cabin area will shift the
CG approximately 1%.) Use a minimum of braking.

. I one or both tires are flat on one main gear, make
the nose gear contact as quickly as possible. There is
very little actual danger in landing with one flat tire
on one main gear. The landing should be made smoothly
and taxiing should be dene slowly.

d. If both rires are flat on one main gear as a result
of striking some object on the ranway, damage in
addition to the flar tires may have occurred. For
example, a hydraulic hose may have been torn loose,
a wheel may have been broken, or the landing gear
itself may have been damaged.

A forward CG will place more weight on the nose wheel
and provide positive steering after touchdown. Make a
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normal approach and landing. After touchdown, the air-
craft will tend to swerve in the direction of the blown
tires; therefore, land the aircraft on the side of the run-
way away from the blown tires to allow space for pos-
sible swerve during deceleration. The use of aileron on
the flat tire side will ease the weight on the blown tires.
When the aircraft has slowed, reverse thrust may be
used on the outboard engine opposite the side of the
blown tires to aid in maintaining directional control.
Do not apply brakes to the wheels with the blown tires
during the landing roll nor attempt to taxi after the
aircraft has stopped.

LANDING ON SCFT GROUND OR
UNPREPARED RUNWAYS.

If it is pecessary to land on soft ground or unprepared
runway, the landing should be made with the landing
gear retracted.

LANDING WITHOUT ALL GEARS
EXTENDED AND LOCKED.

In the event that all gears can neither be extended por
retracted, land with the aircrafe level and hold it that
way as long as possible after the extended gear contacts
the runway.

Landing With Gear Unlocked Indication.

If any one of the landing gears should extend fully
without the downlock engaging, as evidenced by glow-
ing of the unsafe warning light and unlocked indica-
tion of onme of the gear position indicators, the gear
can be held in the extended position by hydraulic
pressure as long as sufficient hydraulic pressure is main-
tained in the landing gear actuating cylinder. If any
of the landing gear warning devices indicates an unsafe
condition of the gear when the gear is extended, it
should be considered that the gear is unsafe for land-
ing and not that there is a malfunction of the warning
system unless definitely proved otherwise. These warn-
ings consist of illumination of the gear “unlocked”
warning light, unlocked indication of any of the gear
“down and locked” lights or indicators, and sounding of
the landing gear warning horn.

tanding with a Main Gear Fully Extended But
Not Locked.

If the procedures outlined in the preceding paragraph
fail to lock the gear down and a landing must be made,
it is still possible to land safely while holding the gear
in the extended position by normal hydraulic system
pressure, To maintain sufficient pressure, it is essential
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to keep engines at an adequate rpm and to refrain from
activating other hydraulically-operated units that might
cause pressure ta drop in the landing gear hydraulic
lines. The following procedure is recommended:

2. Brake selector lever — EMER.
b. Hand pump selector lever — EMER. GEAR.

¢. If certain that both hydraulic systems are operating
notmally, place hydraulic system crossover valve
switch in EMERGENCY (open).

d. Make a normal landing, or slighcly Hateer than
normal if runway length is adequate. Do not make
an extremely slow, nose-high landing. If the aic-
plane should dropina stalled condition, the impact
forces could cause the gear to collapse.

e. Do not use prapeller reversing.

Note
Due to the geomecry of the gear, the inertia
of the airplane being opposed by the wheel
brakes will tend to hold the gear in the DOWN
position. This may not be true if propeller
reversing is used for braking action.

f. Do not use nase gear steering unless unable to
steer aircraft by braking. Do not tura off runway.

g Do not raise the flaps. Operation of the flaps
will reduce hydraulic pressure 2ad may allow the
gear to callapse.

h. Maintain 1000 to 1200 rpm on all four engines
and gradually apply brakes. Just before the air-
craft comes to a complete stop, release the brakes
momentarily to allow the lower drag shock struts
to retract, then bring aircraft to 2 smooth stop.
Hold position with brakes.

Note
An rpm of 1000 to 1200 will give full hydrau-
lic pressure as long as no other hydraulic sys-
tem units are operated. This is considerably
more pressure than is required to keep the gear
extended. Also, at this rpm the lower drag
shock strut normally will remain retracted as
the aircraft stops. It is recognized that at times
the aircraft will rock backward as it stops in
spite of the pilot’s best efforts to stop with
the tower drag shock struts retracted; however,
this condition is not critical as long as full
hydraulic pressure is maintained and rpm is in
the recommended range, Stopping with the

3.25




gy Ie

ection 111 T. 0. 1C-121A-1
Emergency Procedures

trew crash Iundmg staﬂons

4
y

||. !E T
IST FLIGHT ATTENDANT —— l@ m — —— ZND FLIGHT ATTENDANT

L
RADIO OPERATOR 4’;_7}@] ﬁ] — 2ND FLIGHT ENG INEER
Ly !

Figure 3-3

3-26

F125-1-3-19 41}



A A W

T. 0. 1C-121A-1 Section Il
Emergency Procedures

emergency escape rovtes—land
,: % :

%
5
Z
0
3

15T PULLMAN

Figure 3-4
3-27



y & &N &

4

d

Section lil
Emergency Procedures
Noto

drag shock struss retracred is recommended
since it facilitates ground action in making
the gear safe, as explained below.

(1) The hydraulic force imposed by the landing
gear cylinder acts to pull the downlock hook
ento the shaft. If the lower drag shock strut
is extended, the tension in the drag shock
strut opposes the force exerted by the landing
gear bydraulic cylinder and tends to raise the
downlock hook off the shaft. This may make
it difficule or impossible to move the latch to
the locked position in order to insert the
ground safety pin.

(2) If the downlock strut is broken, the landing
gear hydravlic cylinder will extend undil it
bottoms, putting the upper and lower drag
struts in an over-center (stable) condition, If
the lower drag shock strut is extended, the
tension produced opposes the force exetted by
the landing gear hydraulic cylinder and tends
to pull the upper and lower drag struts back
into a straight line, or on-center position, mak-
ing it more difficult to insert bracing to hold
the gear extended.

i. Have the fanding gear safety pins inserted. It may
be necessary to move the downlock latch to the
locked position manually. If a main gear downlock
or downlock latching mechanism is damaged, thus
preventing the insertion of the safety pin or mak.
ing its insertion ineffective; block the nose wheels
and jack the aircraft with a wing jack, Blocking
the nose wheels will prevent the aircraft from
rocking off the jack when engine power is reduced
should the lower drag shock struts retract at that

time.
| WARNING I

Ground personnel should be alerted to the pos-

sibility of the landing gear collapsing while the
ground pins are being inserted or while the air-
craft is being jacked. It may be considered de-
sirable to back a heavy truck under the wing
box beam; however, to be of any help, the truck
must have sufficient bearing area and strength
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to support the aircraft. Use of small equipment
is not recommended since it will nat protect
personnel and will increase the damage to the
aircraft if the gear does collapse.

j- Do not reduce engine rpm until either the landing
gear is safely locked down or the aircraft is on
jacks, When safe to do so, reduce rpm gradually to
idle prior to stepping engines. Do not move the
aircraft until ¢he landing gear is safely locked.

LANDING WITH UNLOCKED NOSE GEAR
INDICATION.

The following procedure will allow the aircraft to be
landed in this configuration with minimum damage:

a. Reduce landing weight by burning or dumping ex-
cess fuel,

Note

If the nose gear is ro be inspected through the
nosewheel well access door, leaking hydraulic
fluid can spray back into the lower compart-
ment.

b. Make a flat approach using G0 per cent flaps.
¢. Place brake selector in EMERGENCY.

d. After touchdown, shut down engines 2 and 3.

4
} CAUTION §

Minimum damage should occur by shutring
down the engines with the mixrure controls.
Feathering may result in che engines being
torn [oose from the mounts when the stopped
propellors strike the runway surface,

e. After stopping the aircrafc using brakes, shut down
engines t and 4.

f. Secure all switches and controls and evacuate
promptly.

Londing With Gear Retracted,

It is possible in an emergency to land this aircrafe with
the landing gear retracted without serious damage. With
the exception of those procedures which are obviously
peculiar to ditching, the procedures for a gear-up
landing are very similar to those recommended for
ditching. Escape routes are shown on Figures 3-4 and
3-6. Crash landing stations are shown on Figure 3-3,

Changed 31 January 1965
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The recommended procedure is given in the following

Steps:

Note
The pilot will delegate duties to the crew
members.

a, Notify crew of intention to make a gear-up land-
ing.
b. Notify ground stations of position.

¢. Reduce gross weight of aircraft by dumping fuel,

Note
Cabin heaters should be OFF.

d. If possible, move center of gravity to approxi-
mately 25% to 309 MAC.

e. Passenger seat belts fastened.

f. Secure or stow loose equipment,

g Open all necessary doors; remove and stow securely
all emergency exit hatches or doors.

h. When approach speed and final approach is satis-
factory give flight engineer command to feather
inboard engines.

1. Emergency shut-off levers (for feathered engines)
—all OFF,

j- Ignition switches (of feathered engines)—OFF.
k. All auxiliary fuel pump switches—OFF.
I. Auxiliary flight control booster switches—ON,

m. Wing flaps lever—extend to LAND position as
soon as it is certain landing area can be reached.

n. Give order to brace 30 seconds before contact.
o. Hold nose fairly high for landing.

p. After touchdown, shut down engines No. 2 and
No. 3.

| caumioN §

Minimum damage shoud occur by shutting
down the engines with the mixrure controls.
Featheting may result in the engines being torn
loose from the mounts when the stopped pro-
pellers strike the runway surface.

Chonged 31 Janvary 1965
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q. Mixewure levers—Engines No. 1 and No. 4—OFF
(on pilot’s command).

r. Fuel tank selector levers—QOFF,
s. Ignition switches—OFF.

t. All electrical power (batteries, generators, and gen-
erator field circuic breakers)—OFF, as soon as pos-
sible after contact with ground,

u. Emergency shur-off levers, engines No, 1 and
No. 4—FULL OFF position.

v. Evacuate aircraft prompely.

NO FLAP LANDING.

When making a no flap approach and landing, the air-
speed dowawind should be maintained at 140 to 145
knots. Make the turn to base leg so that ¢he final ap-
proach will be longer than for normal landing and use
2400 rpm. Speed throughout the base leg and on the
final should be maintained at 130 to 140 knots depend-
ing upon the gross weight. (Do not exceed maximum
gear speed of 145 knots). Flare using power as neces-
sary. Do not allow the plane to float. Fly it on and com-
mence reversing as soon as possible while the speed is
high,

FLIGHT CONTROL BOOST-OFF LANDING.

Note

Arrange the aircraft loading to give a “gear
down” CG between 23% and 30% MAC. The
forward CG position is limited by inability to
flare for landing because of reduced elevator
travel (elevator shift lever pulled out to EMER.
position), The aft CG position is limited by the
possibility of the lack of down elevator in case
it is necessary to use full power at low airspeed
in rough air,

a. When possible, reduce aircraft weight as much as
practicable.

b. Propellers—2400 rpm.

¢ Wing flaps to TAKE-OFF position.

[«

. Approach at slightly greater speed (130 knots)
3-29
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than thar normally used fot boost-on landings.
This must be done to counterace the effect of the
higher stalling speed with the reduced flap setting,
as well as to provide sufficient elevator effective-
ness for the flare with the reduced elevator teavel.
A longer, flatter approach with more power is
desirable since a lesser amount of flare and attitude
change will be required than with a higher,
steeper approach. If difficulty is encounteted in
flaring, power may be used to pull the nose up.

Note
Ailerons or differential power may be used to
raise the wings., Rudders and or differential
power may be used for ditection control. Turns
may be made either with tudder, ailerons, or

differential power.

GROUND EVACUATION.

{Refer to Figures 3-3, 3-4.)
Note

On aircraft, serial number 48608 crew ditching positions
and emergency landing positions will be assigned prior
to flight by pilot in command as aft pullman compart-
ment has inadequate seating for ditching and crash land-
ing procedures as outlined in this section.

PILOT

First Action:

1. Order use of ground evacuation chute following

landing.

a. Advise personnel of probable attitude of air-
craft, nature of landing surface, and possibility
of unusual circumstances.

b. Remind crew that rear door will be approxi-
mately 15 feet above ground if nose wheel has
collapsed and forward door will be approxi-
mately 17 feet above the ground if tail is on the
ground.

c. Advise immediate departure of personnel from
vicinity of aircraft.

After Landing:
1. Leave wing flaps extended.
3. Proceed to rear of aircraft ensuring prior 1o 12av.

ing aircraft that 211 passengers and crew have evacu-
ated.

3. Last to exit via rear door. Follow radio operator
down evacwation chute.

a. Advise crew members that aircraft is empty and
that all personnel will remain clear of aircraft.
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CO-PILOT

First Action (Following Pilot’s Orders):

1. Ald pilot.

2. Insure that evacuation preparations are complece.

2. Ipsute that all crew safety beles and shoulder
straps are properly secured.

b. Report to pilot that crew is in position and
ready for landing.

After Landing:
1. Place all switches in proper position.
2. Proceed to tear of aircraft, follow first engineer

down evacuation chute,

3. Proceed clear of aircraft immediately.
FIRST FLIGHT ENGINEER

First Action:
1. Remain in assigned position following instructions
of pilot.

a. Discuss wicth pilot the nature of immediate ac-
tion during the landing.

After Landing:
1. Place all switches in proper position,

2. Proceed to rear of aircraft, follow navigator down
evacuation chute. If no navigator aboard aircraft
follow last passenger down chuce.

3. Proceed clear of aircraft immediately.

SECOND FLIGHT ENGINEER
First Action:

1. Assist flight attendants in stowing all loose equip-
ment.

2. Open and secure all interior doors.

3, Proceed to aft pullman compartment, take aisle
seat, on left side of aircraft facing aft.

After Landing:

1. Assist passengers and crew to exit via evacuation
chute making certain pecsonnel eater chute in a
sitting position and female passengers remove high
heel shoes.

2. Follow the copilot down evacuation chute,

3. Proceed clear of aircraft immediately.

NAVIGATOR
First Action:

1. Inspect aircraft and supervise the securing of all



1. 0. 1C.121A-1

loose equipment where necessary.
2. Repore to pitot that aircraft is ready for landing.

3. Take seat in crew compartment, facing aft.

After Landing:
1. Proceed to rear of aircraft and assist any passengers
requiring help.
2. Follow last passenger down evacuation chute.

3. Supervise the immediate clearing of the area by
non-participating passengers and crew members as
they evacuate the aircraft.

RADIO OPERATOR
First Action:

1. Proceed to the aft pullman compartment, take aisle
seat on right side of aircraft facing aft.

After Landing:

1. Assist passenger and crew as necessary.

2. Follow second engineer down evacuation chute.
3. Proceed clear of aircraft immediately.

FIRST FLIGHT ATTENDANT

First Action:

1. Brief passengers regarding evacuation procedure
and use of evacuation chute. (Pass out blankets and
pillows if necessary).

a. Passengers to remain seated until instructed te
proceed to door,

h. Remove high healed shoes, glasses, and all sharp
objects from pockets.

c. Make orderly exit from cabin. Assume sitting
position at chute, feet extended, push them-
selves into chute.

d. Leave vicinity of aircraft immediately.
2. Turn emergency lighting switch on if necessary.

3. Proceed to aft pullman compartment, take aisle
seat on right side of aircraft, facing forward,

After Landing:
1. Open passenger deor.

2. With help of second flight attendant install and
inflate ground evacuation chute according to pla-
card instructions.

3. First to exit from aircraft after evacuation chute is
inflated,

4. Assume position on ground at end of chute tw assist
passengers as they evacuate aircraft.

5. Remain at position until pilot exits from atrcraft.
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6. Proceed clear of aircrafc upon command of piloc.

SECOND FLIGHT ATTENDANT
First Action:

1. Select two able bodied male passengers to follow
the flight attendants down evacuacion chute; these
are the first two passengers to exit aircraft, Brief
selected passengers that chey will assist at the bot-
twom of the evacuation chute in order to expedite
evacuation. Assign selected passengers to seats i
rear of aircraft.

3. Check and stow all loase equipment. Remove emer-
geacy exits and stow in a safe area.

3. Turn emergency lighting switch on if necessary.

4. Proceed ro aft pullman compartment, take aisle
seat on left side of airceaft, facing forward.

After Londing:
1. Assist Grst flight attendant with installation and
inflation of ground evacuation chute,
2. Follow frse flighe attendant down the evacuation
chute,
3, Assume position on ground at end of chute to assist
passengers as they evacuate the aircraft.

4, Remain at position until pilot exics from aircraft.

5. Proceed clear of aircrafc upon command of pilot.

EMERGENCY ENTRANCE.

If it is necessary to enter the aircraft to rescue trapped
personnel, open the emergency exits or the aft cabin
doar, all of which are operable from inside and outside.
Otherwise, it is necessary to chop through the fuselage
at one of the marked cut-in-areas.

DITCHING AND SURVIVAL
Note

On aircraft, serial number 48608 crew ditching positions
and emergency landing positions will be assigned prior
to flight by pilot in command as afc pullman compatt-
ment has inadequate seating for dicching and crash land-
ing procedures as outlined in chis section.

GENERAL.

The procedures and instructions given herein are based
on the results of tests conducted on a scale model
of the airplane by the NACA in the Langley Aero-
nautical Laboratory, and on the experiences of military
personnel who have successfully diecched large foue-
engine airplanes.

In order to insure an orderly operation in case of an

emergency requiring ditching, periodic drills should be
held with all crew membets patticipating. Knowledge
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of all equipment locations and the duties of the other
crew members is essential for each person, so that in
case of injury to one, his duties may be re-assigned
to another,

Ditching cards outlining specific duties will be posted
near each crew member’s dury statien. This card serves
as a check list, provided time permits. It will allow
each crew member to review his dudies on the ground
or in the air. It may be used by supervisory personnel
to check on the knowledge of crew members during
ditching drills. It should be pointed out to all crew
members that ditching cards list the most essential
duties. in the sequence of importance and in considera-
tion of the time element. The responsibilities of the
crew member do not end with the completion of the
duties specified on the ditching card. The measures to
be taken after ditching to ensure survival until rescue
vary considerably depending upon the nature of the
emergency which pecessitated the ditching and the suc-
cess of the ditching itself.

The urilization of 20-man life rafts provides a number
of advantages. There is a definite reduction in overall
weight when compared to the number of small rafts
which must be carried to accommodate the szme pas-
senger load. There is an overall reduction in space
required for stowage. The size of the raft, its con-
struction, and its emergency equipment content are
definite advantages in the open sea. The general ac
ceptance of the 20-man life raft places it in the cate-
gory of standard equipment. Ditching procedures are
therefore based upon the 20-man raft. In the event that
life rafts with a capacity other than 20 men are utilized,
the unit concerned will be responsible for the proper
assignment of crew personnel and duties. These assign-
ments will be consistent with the procedure specified
herein and will be governed, basically, by the aumber
and types of rafts installed.

Additional crew members may be bandled as passengers;
bowever, it is recommended that they be assigned to
@ crew member to assist in performing duties designated
by the pilot or crew member concermed. Additional
crew members who are familiar with or qualified in
any crew position can be particularly wseful.

Prior to each overwater flight, the pilot or his designated
crew member representative will determine that the
following equipment is on board and is properly stowed:

a. Life rafts — Adequate to accommodate the maxi-
mum cabin capacity plus maximum crew comple-
ment.

b. Life vests — A minimum of one life vest will be
aboard for each person.
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Note
For aeromedical evacuation requirements, con-
sult directives in effect.

Basic emergency equipment, other than life rafes and
life vests, will be placed aboard in the quantities
specified in the directives of the majot air command
concerned. Additional equipment will be placed aboard
in consideration of the areas involved and ar the dis-
cretion of lowest echelon of command to which such
authority is delegated.

COMMUNICATION,

A ditching may be highly successful; however, the
possibility of surviving until rescued will be greatly
reduced unless it is knowa that you are in discress.
It should be remembered that the necessity for ditching
an aireraft is usually the vesult of more than one dif-
ficwlty or emergency condition. Therefore, whenever
yore are in tromble, the most intelligent thing to do
is to advise a station, ship, or other aircraft of your
problems and intentions. Any message may be am plified
or cancelled by another message. This should be done
on the same frequency to insure that the stations
originally intercepting a message may take necessary
action to continue or discontinue their efforts in your
behalf.

The first transmission of a distress message should be
on the assigned air-ground frequency. This is applicable
on VHF, UHF, HF, Voice or CW, and when flying
on airways, advisory routes, or uncontrolled routes over
land or water. If acknowledgment is received, do not
change frequency until directed to do so or unless a
change in condition wartants such action,

In aircraft equipped with dual HF equipment, one set
can be shifted to another frequency, preferably 8364
kilocycles. If contact is not established an the assigned
air-ground frequency, utilize 8364 and call any ship,
station, or aircrafe. Should this prove unsuccessful, shife
to 500 kilocycles and transmit in the blind to any
or all stacions. After the first call on 500 kilocycles,
precede all subsequent calls with the automatic alarm
signal of twelve 4.second dashes with intervals of
second between dashes, i.e., 4 sec 1 sec, 4 sec 1 sec,
4 sec 1 sec, etc. This signal will automatically sound
an alarm on all ships at sea, This system is employed
on ships when the complement of radia operators does
not allow continuous 24-hour coverage. The radio
operator is berthed near the alarm and is therefore
alerted when the alarm is activated by the above signal.
The frequencies referred to above are a few of the
many frequencies which can be employed in establish-
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ing contact with rescue facilities. Current procedures
and frequencies are listed in the Supplementary Flight
Information Document and Radio Facility Charts for
the area concerned.

Seriour consideration should be given to establishing
communications with the nearest ocean station vessel
at the earliest opportunity. These vessels guard 8364
kilocycles and 500 kilocycles in addition to a number
of other frequencies, including UHF. Provided the air-
craft can establish contact and reach the ocean station
vessel, the possibility of a successful ditching is excellent.
This course of action is highly recommended. Ocean
station vessels are equipped to provide a modified radar
approach, bearing and distance information, illumina-
tion of the ditching area, the conditions of the sea,
distance between swells, the recommended ditching
heading, weather conditions, and rescue boats. These
vessels will take immediate action to close the distance
between the aircraft and the vessel when a distress
message is teceived or intercepted.

When an aicfield or ocean station vessel cannot be
reached, the heading should be altered to intercept the
nearest surface ship. In this regard it is recommended
that ship positions be obtained prior to an overwater
flight. By plotting the ship’s position, course, and speed,
an intercept heading ran be computed to the nearest
ship.

Consult the Supplementary Flight Information Daocu-
ment and Radio Facilicy Chart for current procedures
for alerting rescue facilities with partial or complete
loss of communications.

PREPARATION FOR DITCHING. (Figures 3-5 and 3-6.)

When a decision has been reached, immediate steps
will be taken to transmit the distress message and to
advise all crew members and passengers of the pilot's
intentions,

Instructions will be issued to appropriate crew members
concerning methods for jettisoning cargo equipment
and fuel, This macter can normally be covered prior
to a flight. When the aircraft is used as a personnel
transport, the gross weight cannot be greatly reduced,
except for the possible jettisoning of fuel. In case cargo
is to be jettisoned, the crew members concerned will
be securely fastened to the aircraft, The length of the
securing line should aliow movement, but not beyond
the cabin door. It will probably be advisable to station
one man on each side of the door.

In jettisoning cargu or equipment, serious consideration
must be given to the possibility of the loss in structural

1€-121A-%
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strength incurred by jettisoning the door.

By dumping or consuming fuel, buoyancy will be im-
proved. A reduction in weight will reduce the forward
momentum afrer touchdown. This will provide for 2
shorter deceleration period and a reduction in impact
force. A short runcut or deceleration distance is par-
ticularly imporcant in the Aclantic, since the distance
between swells is usually less than that in aother waters.

The initial stowage and subsequenc relocation of equip-
ment for ditching may have a profound effect on the
possibility of survival. Emergency equipment and life
rafts in particular should be dispersed throughout the
cabin. The importance of this matter has been proven
in aircrafc wherein the rear section parted upon dieching
and the emergency equipment was lost. When a par-
ticular configuration does not lend itself to a stcowage
plan which provides for adequate dispersal, a plan
should be developed for relocation in flight. Al loese
equipment showuld be securely fastened to prevemt injury

to personnel by flying objects. This is particularly trué
of faod and water containers, portable lights, stores,
temporary tables, aud navigator tables.

Do not conduct an evaluation of sea conditions at ex-
tremely low altitudes, except at night when flares are
not available or informartion cannot be obtained from
surface vessels, ete. This is impertant since there are
usually rwo or more swell systems in the open sea. Com-
bined with the height of the swell, currents, and wind
conditions, the sea will appear confused at low altitude.
The primary swell is more apparent at altitudes berween
1000 and 1200 feer, depending upon light conditions,
etc. After selecting a ditching heading based upon a
reasonable sea evaluation, the heading should not be
altered more than 10 degrees. Serious consideration
should be givea to the relationship between swell and
wind direction. There are times when a landing parallel
to the swell may be accomplished in a crosswind of more
than 30 kaots. Ae actual dicching of a C-54 alongside
an ocean station vessel was accomplished in a crosswind
of approximately 40 kooes. In this instance, the swell
and wind movement were in the same direction. It is
interesting to note that in this ditching, a second impact
did not occur. The following information should be
carefully studied in order to conduct a sea evaluation
prior to ditching.

Definitions.

Sea—A wave, or undulating mation, caused by local
disturbance.

Swell—A wave, or undulating motion, caused by 2
remote disturbance.
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Length of swell—The horizontal distance from the
crest of one wave to the crest of the adjoining wave.

Height of swell—The vertical distance between the
trough and the crest of a wave.

Period—The time in seconds for the crest of two
adjacent waves to pass a given point.

When the probability of 2 dicching exists, every effort
should be made to determine the direction of the swell,
the length and height of the swell, the period and
velocity of the swell, and the wind direction and velo-
city. The swell is the primary factor in evaluating the
sea for ditching since it normally is the greatest force
or factor. In the event that essential information is not
available through a ship or station, the sea may be
evaluated chrough the use of smoke or light flares. By
timing the rise of the flare to the crest of two adjacent
swells, a period is determined. Usually the period is
determined as an average of the time over five swells.
When a period bas been determined, the length and
velocity can be calculated from the formula L equals
SP* aud V eguals 3P, when L equals length in fees,
P eguals period in seconds, and V equals velocity in
knots. The height of the sea will be very difficule to
estimate from the aircraft. The following information
will be helpful in the Atlantic Ocean. The average swell
has a slope of 1 to 14 and runs 6 to 8 feet in height,
The maximum height seldom exceeds 10 to 12 feet.
The length of the swell will average about 125 feet.
It shouid be emphasized that the sea musc be evaluated
at 1000 to 1200 feet in order to determine the direction
of primary swell. At higher or lower altitudes, it is
almost impossible to observe the primary swell system.
The wind cen be determined by flying parallel to the
wind streaks on the surface and solving the 180-degree
ambiguity by watching the white caps. The white caps
will break into the wind; however, the spray will be
carried downwind,

The following is noted as an aid to determining surface
wind velocity:

No white caps—0 to 9 knots,

Few white caps—9 to 18 knots.

Many white caps—25 to 35 knots.

Many white caps with spray—35 knots.

When the sea evaluation bas been completed. the pilot
is in a position to decide upou a ditching heading.
There are three major ditching possibilities. Given the
folflowing conditions, we can them further eraluate
ditching possibi!ffies: P (peried) eqmds 10 secounds:
L equals 500 feet; velocity equals 30 knots: then the
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runout average is GOO feet in B seconds (determining
period mathmetically, L equals 5P* and V equals 3P,
as previously explained).

Ditching Into Swell.

In this instance, the swell moves toward the aircraft
at the rate of 30 knots or approximately 260 feet in
B seconds, so that the effective distance between swells
would be only 240 feet (L equals 500 feet—260 feet,
or 240 feet) and the aircraft tends to nose into the
swell. This course of action is not recommended and
should be avoided when possible.

Ditching Down Swell.

In this instance, the swell moves with a velocity of
30 knots in the same direction as the aircraft. The
aircraft is touched down with the receding swell and
realizes an effective distance of 760 feet to come to
rest, This is practical where the swells are far apart.
This approach is not normally recommended in the
Atlantic with its short swells.

Ditching Cross Swall.

The third major condition is to ditch cross-swell
This is a practical and recommended procedure. This
procedure will usually provide a crosswind so that
crabbing is necessary. Do not lower the wing more
than is necessary. Ditching crosswind can be made in
the trough, parallel to the swell or on the receding
(back) side of the crest, parallel with the swell. The
sun should be kept at the pilot’s back when practical
and altitude should be maintained by reference to the
swell rather than the horizon. Do not attempt to land
on the face of a rising swell. The existence of a wind
may creare a sea condition, as well as a swell system,
If a wind and swell oppose each other long enough,
the swell will decrease. If the wind and swell are at
right angles, a normal trough is provided, and ditching
can be made into the wind as well as parallel to the
swells. In the average condition, the wind and swells
are moving in the same direction, so that ditching
parallel to the swell provides a crosswind. The following
criteria have been estanlished to aid the pilot in deter-
mining the effect of wind on the ditching pattetn:

a. Winds from € to 20 knots — Land parallel with
the major swell and down swell to the secondary
swell system.

b. Winds from 20 to 35 knots — This is a difficult
area for decision, wherein the best choice appears
to be 2 heading at an angle to the wind Iine and
slightly cross swell.

v Winds over 35 knots — Head into the wind. The
reduction in ground speed due to a high wind will
improve the overall ditching problem.
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Londing Technique.

Landings should be made parallel to the swell and
near the crest, voless there is a very strong crosswind.
If the wind is above 25 knots, the landing should be
made into the wind and contact should be made on
the upslope of the swell, near the top. The optimum
configuration for landing a Constellation on water is:
flaps fully extended, landing gears retracted, with a
medium pose-high attitude. (cotresponding to about
8% knots at B4,500 pounds gross weight). If available,
power should be used to flatten the approach and con-
trol the point of contact. In case the airplane bounces
on first contact, the nose should be held up by using
full-up elevaror.

Aircraft weight should be reduced as much as possible
by dumping fuel. if practicuble. This not only serves
to reduce the stalling speed. but also aids in Aotation.
The dump valves musr be closed afrer fuel is dumped.

The cabin should be depressurized to facilicate the open-
ing of hatches after landing: however, after pressure
is dissipated. all openings in the bottom of the fuselage
should be closed, if possible, including the auxiliury
ventilating exit valve. Further pressurization can be
prevented by opening the astrodome, the cockpit door
scanning disk, and the emergency exit hatches over the

wings,

Because of the probability of landing with tail low,
it is recomnmended that the cabin door be kept closed
during the landing. The emergency exit windows over
the wings may be removed prior to impact. All other
emerpency exit locks should be released. but the hatches
left in place. The astrodome may be removed for use
as an additional escape opening.

Shoulder straps will greacly reduce the possibility of
personal injury to crew members. When installed, these
straps must be worn during ditching. Although rear-
ward and forward-facing seats are designed for the
same stress {6 to 9 g's), there are advantages in the
rearward-facing seats. A normal sitting position with
the hack and head agaiost the seat, in an upright
position, eliminates the seat belt and bracing Pmblcms
common to forward-facing seats. When seats are not
availuble, personnel should be seated in rows of three,
bobsled fashion facing the rear of the aircraft, with the
back of the forward man hraced against a bulkhead
(wall). Where forwaed-facing seats are utilized, the
seat belt should be fastened tight and low on the hip
bones and with the head down and braced on the knees.
An alternate position would be with the head braced
on the back of the sear immediately in front.

Section
Emergency Procedures

The average transport aircraft should stay afloat at
least 3 minutes. Ditching drills and procedures should
therefore he designed to evacuate the aircraft in 3
minutes. The average floating time of aircrafe has been
berween 5 and 12 minutes. The floating time is basically
influenced by the amount of fuel in the tanks, amount
of fuselage damage, and the amount of cargo on heard.

SURVIVAL. (Figure 3-6.)

Survival action begins when the aircraft comes w rest.
The first engineer is responsible for preparing the two
ewenty-man life rafts for Liunching.  He accomplishes
this hy pulling the raft handles located on the 260 bulk-
head under rhe step at entrance (0 Crew CHnparment. By
pulling the raft handles, the wing well daors will unlock
and the rufts will inflate, causing them to he forced out
of the well unto the wing surfuce. 1o event the rafts
do not inflace, the personncl responsible for securing
rafu to aircrafr by rope, will munually influte rafes by
pulling the inflating cord.

The rafts muse be launched over the wing, so great cure
shoutd be taken when sliding the rafr into the water.
The flaps may be carried away upon ditching. This
vould leave jagged mewal edges which may cause con
siderable damage to the cafrs. 1t may he necessan to
launch rafts outbourd of the flap area. When rafes are
loaded, a check should be made to ascertain that 2l

personnel are accounted for,

At night, display lights to enable any missing persons to
locace the rafts. As soon as possible, check survivors
for injuries and administer necessary first aid.

An important item aboard the raft is the Gibson girl
transmitter. As Sonn as prac[ical, the antenna should
be raised and the unit placed in operation. Do not
rush the periad of inflation for the balloon ucilized
tn raise the antenna. It will normally require 30 minutes
to fully inflate this antenna halloon. When fully in-
flated, the balloon is capable of sustaining che full length
of the antenna in reasonmably high wind. The minimum
recommended diameter of the balloon is 40 inches. Do
not kink the antenna. Use the instructions and check-off
list which accompany this equipment. Prepare distress
stgnal messages for immediate use. It is recommended
that the first signal be used for actuating the automatic
alarm on surface ships on 500 kilocveles. shift the
transmitter to manual and transmit cwelve 4-second
dashes with 1-second intervals berween dashes. This
signal may be repeated between messages transmitted
on other frequencies. Remember that the Gibson girl
is energized by hand cranking and may therefore be
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used continuously. Rotate this duty among personnel
aboard the rafe.

An effort should be made to insure that spare portable
URC-4 radios are carried into the raft. This equipment
is battery operated and is limited in tange to line of
sight. Conserve this equipment until rescue parties are
in the vicinity or aircraft are observed in the vicinity.

Remove other distress signals from the accessories kit
for ready use. Distribute signals among personnel aboard
the raft and assign responsibility. After removing equip-
ment from the accessory kit at any time, insure that it
is closed and remains attached to the rafe. In this
manner, equipment will not be lost should the raft
overturn. The signalling mirror can be effectively used
even though aircraft are not in sight. It is possible to
attract the attention of aircraft ar a distance of 30 to
40 miles, In order to establish the sighting point, flash
the light onto the raft and align. Next sweep the horizon
for maximum distance to signal an aircraft or ship in
the vicinity, establish the sighting point as outlined
above, and aim directly at aircraft or ship. Conserve
flashlight batteries and smoke flares.

Carry exposure suits into the raft if not worn at the
time of ditcching. Put the suit on over wet clothes if
necessary. The exposure suit can be useful for many
purposes other than protection from exposure; e.g., it
may be cut into strips to fashion slit goggles, to bind
splints, ete,

As early as practicable, equipment should be set up
to collect and manufacture watet. The equipment aboard
the raft includes solar stills which require some time
to make water. Chemical desalting kits are also included.
The kits are a positive means of obtaining drinking
water and should not be used until all other means
for obtaining water are exhaunsted. The taste of water
can be improved by utilizing the purification tablets
contained in the ration kits. The canopy should be used
to ttap water duting petiods of rain. The canopy cover
should be instatled to provide exposure protection from
extremes of cold and heat and to attract attention. One
side of the canopy is fluorescent red in color and is
visible at considerable distance, depending upon sea and
light conditions. Other important means of exposure
protection from the cold are the wearing of the anti.
exposure suit over all possible clothing and keeping
as dry as possible. Protection from the sun can be
accomplished by keeping the body covered and applying
protective vintment to exposed areas. The opposite side
of the canopy is blue in color, and is used primarily
for camouflage purposes.
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20-Man Raft.

The following information concerns the operation of
the 20-man raft.

AHl inflation valves and other appurtenances attached
to the raft zre identified by placards so that their func-
tions may be easily understood.

CO. Inflation.

Only the main tubes of the raft are inflated by carbon
dioxide equipment. The boarding section of both the
upper and lower tubes is not inflated by CO..

Manual Inflation.

The uninflated chambers, one in each main tube, and
the blister in the center of the Aoor, must be inflated
manually. Placards adjacent to the valves indicate the
chambers or sections to which they lead.

$ea Anchor.

The sea anchor is tied to the raft and, when trailing
in the water, retards the drife of the raft. The position
of the raft relative to the direction of the wind can be
changed by moving the sez anchor attachment to another
position of the raft. The raft is atways downwind from
the sea anchor.

Operating Instructions For 20-Man Roft,

The rafts are citcular in shape and consist of twin tubes
assembled one abave the other. The round shape gives
the most room for the least weight and span and is
also most stable. The deck is placed between the two
tubes 2nd insures the raft's being right side up no
matter how it comes out of the aircraft, it being the
same on either side. The reason for this consttuction
is the impracticability of righting a large capsizable raft.

Deck.

The deck, which is between the two tubes, traps air
underneath it and makes 2 warmer and more comfortable
seat for passengers. In order to prevent sagging of the
deck, there is an inflatable section in the center which
is inflated by the hand pump furnished with the raft.

Buoyancy.

The flotation is more than double that normally re-
quited. With a full load, only 80 per cent of one tube
is submerged. The tubes are independently airtight with
the equalizer in place. If by accident the raft should be
punctured, it can be quickly repaited by a Schrader leak
plug, several of which are available in the accessories
container,
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Inflation.

A steel cylinder of carbon dioxide gas inflates both
tubes in a few seconds. Jerking on the PULL handle
actuates the valve on the cylinder, releasing the gas into
the raft. The raft gets very cold, because of the expan-
sion of gas, and in some spots may freeze hard and
deposit snow which will soon thaw out. The raft will
also grow moere firm as it warms the gases. A small
section of each tube remains uninflated and is blocked
off by bulkheads. These sections are called boarding
stations, and make it necessary to climb over the upper
tube,

Operation After Boarding Raft,

Two accessory containers are stowed in the rear of air-
craft opposite the main entrance and are placed in each
raft by the responsible personnel. Each container carries
the following items:

1 Pump

1 Repair Kit with Pliers

5 Plastic Water Containers
1 Fishing Kit

1 Knife Assembly

1 Survival Manual

1 Nonliquid Compass

2 Sunburn-Preventive Cream
4 Chapping Lipsticks

1 Nylen Cord, 30 feet

4 Distress Signals

1 URC-4 Emergency Radio
1 Canopy Plus Mast and Poles
1 Bailing Bucket

2 Cellulose Sponges

2 Mattress Valve Washers

1 Emesrgency Signaling Mirtor

AN\

Section NI
Emergency Procedures

6 First Aid Kits, Individual
12 Seawater Desalting Kits
2 Seawater Disdlling Kits

8 Survival Rations

Remove the pump from the accessories container. To \
use the pump, screw the hose into the valve caps, open
the valve caps rwo tutns, then pump up the raft and
close the valves. Ten valves are located in the raft,
five on either side. These valves service the upper and
lower tubes, the upper and submerged boarding stations,
and the submerged deck compartment. The valves for
submerged parts of the raft are accessible through
sleeves in the deck. The boarding station should be
inflated to gain added buayancy and to close the gap
in the tube. The submerged deck support in the middle
of the rafc should thea be inflated. Main tubes should
not be allowed to become too taut (remedy chis situa-
tion by letting air escape from the valves). The action
of cold water on the tubes at night may cause the
tubes to become flabby, but additional air can be pumped
in by means of the hand pump, Leak repair clamps are
available in the accessories container, if leaks become
apparent. The raft is equipped with an equalizer twbe
to equalize the pressure in both tubes. The equalizer
tube has a shutoff valve, which is open at initial inflation.
This valve should be shut off after CO, bas penetrated
the tubes to prevent loss of COy in case of a leak in
either tube.

The canopy carried in the accessories container is de-
signed to protect occupants from sun and weather ex-
posure. The canopy has 12 supporting rods and a canopy
mast. The lower edge of the spray shield has an elastic
cord threaded through i¢, the two ends of which can
be snapped together. After snapping the cords together,
the canopy should be stretched over the sides of the
raft until the cord rests in the hallow between the top
and bottom tubes. Next, etect the canopy mast on the
center support from which to hand the canopy. Two
sockets are provided for this purpose, one at the top
of the canopy, and one in the center support of the raft,
which is folded down on the deck. The shield can then
be supported by the 12 tube supports which fit into
small sockets on the deck and into sockets at its upper
side. The canopy and spray shield are then snapped
together. Either the spray shield or the canopy can be
opened for ventilation. The canopy and spray shield
fits either side of the rafe. After the canopy is erected,
the sea anchor should be put out to hold the raft
steady and decrease drift.
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PILOT

First Action Ditching Imminwnt, After Ditching,

1. INITIATE DISTRESS CALL 1. QORDER CREW TO STATION 1. CHECK CABIN —LAST OUT
The pilor will evaluate the situation When it is determined that yom When aircraft comes to rest, pro-
and order the radio operator and co- must ditch and crew assistance is ceed e the rear of the aircraft.
pilot to start emergency rzdio proce- required, you will issue the order Check that no personnel are left
dures. for all crew members to take on board the aircraft and exit out

their ditching positions. Order copilos the forward left emergency exit.
to send final distress message. You will take command and assume
2. FINAL WARNING responsibilities for survival discipline.

2. ALERT ALL PERSONNEL ON A final warning will be given ave
BOARD the PA system just before impact
The PA system will be used and
a briefing will be given 1o the
passengers and the crew as to
what type of action you are con-
templating. Briefing should include ap-
proxi rime ining.

3. PERSONAL PREPARATION

Don a life vest. Fasten the shoul-
der harness and lock it in a
position so that the shoulders are
tight against the back of the seat.
Loosen tie and colfar. Remove
glasses and any sharp objeces from
your cloching. Insure possession of ade-
quate Rashlighe.

4. AIRCRAFT PREPARATION
Order fuel dumping and jertisoning of
excess baggage as necessary (o increase
flotation. Assign additional crew mem-
bers or passengers to assist as required.

Order depressurization when practicable.
asss———————sepessgpsssmy CO-PILOT  a———
" First Action Ditching Imminent. Afrer Ditching.
1. SET LFF ON EMERGENCY 1, ASSIST PILOT 1. ASSIST PILOT
Red butten on 1FF control must be.de- Dauriag the final few moments prior to Assist pilot if necessary, assist passen
pressed to rotate the mascer switch to landing it will be your duty to assist EES OUL eMETgency exits.
EMER position which activaces auta- the pilot as necessary. Have 2 suitable
arc Emergeney apseinions b Rashlighe readily available. 2. EMERGENCY EXIT
Wi 1 - .
.oy . E
will cransmic on either 121.5 mes Ditching station: f:]‘[;:il:; t::ta& left ermergency ext,
(VHF} or 243 mes (UHF) emergency 1. CO-PILOT'S SEAT § Tast passenger
message containing — coordinates and
time of position, magnetic course, alti-
tude, true airspeed, nacure of emer-
gency and pilor's intentions.
2. PERSONAL PREPARATION

Dan a life vest, lousen tie aad collac,

remove glasses and sharp objects from
cloching. Fasten shoulder haeness and
lock it in a position 30 that the should.
ers are zight against the back of the
seat. Take control of aircraft while the
pilot prepare for dicching.

340
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asesssssssssssssssssssesessssssssssnnt - NAVIGATOR  u s ——

First Actien, Ditching Imminsnt. After Disching,

1. GIVE POSITION TO FIRST 1. REMOVE ASTRALDOME AND 1. HAND OUT EMERGENCY
PILOT AND RADIC STORE IN FORWARD EQUIPMENT
OPERATOR LAVATORY Afzer the firs¢ Aight attendant is cur on
The navigator's first concern is to a. Be sure the cabin is depres- the wing, pass che -dizching rope to
get pertinent information to the sutized. him. Pass the CRT-3 (Gibson girl}

2. SWEEP WITH RADAR removing the astraldome. Upon
A in APS-42 i d reaching his ditching station the 3 Ei{.{lgngg‘jl;r& Iggl%r
a. Ascertdin 32 Is on an navigater will check to insure
operating. lh?.( this action has been accom- Follow the last passenger from the
b. Search on 30, 100, and 200 plished. atrcrafe and  assume command of
mile sweeps respectively. the raft. As soon as it is practc
N e able he willateempt 10 tie to the
© N:te :' 1:’;:3“1:: as?;rfal:a[:fiistec; 3. Select an able bodied mzle passenger to other lite raft.
: gtteisi assist in passing emergency equipment
P : tc the raft. Brief selected nger and
assign him a seat near the emergency
3. GIVE THE PILOT THE COURSE eXH.
AND TIME TO NEAREST AID
The nearest aid may be a ship,
an island, or the original destina-
tion. Give the following informa-
tion to the pilor in clear, concise Lo .
form so thar he can make a Ditching $tation.
prompt decision: 1. AFT PULLMAN COMPARTMENT
Cours RIGHT SIDE-—AISLE SEAT—
a. Lourse FACING AFT
b. Elapsed Time Assume ditching position—fasten seat
¢. Sea Condition belt—brace for impact.
d. Surface Wind
4. DON ONE URC4 RADIO
The URC-4 radio is located in
the metal cabiner on the wall o
the left of the navigator's seat.
The URC4 radic st be put on
before the life vest
5, PERSONAL PREPARATION

| —

hrst pilot and radio operator for
immediate rransmission. This in-
formation will ingclude:

a. Coordinares and time of posi-
ton

b. Magnetic Course

¢ Alitude

d. True Air Speed

e. Nature of Emergency

a. Don life vest over URCH
radio vesc The life vest will
be distributed by the second
engineer as his first action
after the pilot's declaration of
an emergency.

b. Loosen tie and collar.

¢. Remove sharp objects from
clothing.

Tt is not advisable to take the
sextant or bulky pavigation equip.
ment from the aircrafe for aid
will reach you more gquickly if
you stay aear the place of diwh-
ing.

The astraldome is removed b

breaking the safery wire an

pulling in on the handles. The
dome comes down into the cabin
after it has broken loose from the
seal,

. ASSURE ESCAPE HATCHES

ARE REMOVED AND STOWED

The second engineer should have
removed and stowed the escape
hatches while the navigator was

2

emergency radio and other emergency
equipmeat o the Aight attendant or
passenger after che ditching rope has
been secured. Check that emergency
wacer, fiest aid kits, etc. have been
passed chrough the emergency exit.
Assist passengers as.necessary.

ASSURE CABIN EVACUATED
OF PASSENGERS

Check the main cabin to make sure
all passengers have lefe che aircrafr,
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ety RADIC OPERATOR e ss—— i ————

First Action.

1.

PLACE IFF ON EMERGENCY
POSITION

Ditechlng Imminesnt,

1.
2,

Lock key on frequency in use,

Select an able bodied male passen-
ger o assist in passing emergency

After Dilching.

1.

HAND QUT EMERGENCY
EQUIPMENT

E z ?:l:[liE INITIAL DISTRESS equipment to the raft. Brief se- After th& second flight S‘ttud'ldatl:t is
. lected enper and assign him a out on the wing, pass the ditching
a. On_ voice MAYDAY, an CW s‘;:tenegiﬁmegemergen:;31§::}t. ! rope to him. Pass the CRT-3 (Gib-
SO5 (3 times). ) son girl) emergency redio and
To be used as applicable. other emergency equipment to the
b. Airplane call and sign (3 N . flight atremdant or passenger after
times.)} Ditching Station. the ditching rope has been secured.
c. Type of airplane. 3, FORWARD PULLMAN COM- Check that emergency water, first
d . d e PARTMENT LEFT AISLE SEAT aid kits, e, have been passed
. Position 20d time. —FACING AFT through the emergency exit. Assist
e, Magnetic Heading. Before assuming ditching position PasSENgErs as NECessary.
f. True airspeed. assure thac the two CRT-3 emer- 2. EXIT OUT—LEFT
g. Aliitude, gency radios (Gibson girl) are in FORWARD EMERGENCY
h. Natre of emergency position; one near the Ieft forward EXIT
S X . : emergency exit and one near the
i. Pilot's intentions. right emetgency exit. Follow the last passenger out the
jo Two ten second periods with exit and assure that CRT-3 {Gib-
microphone button or key de- son girl) is put aboard life raft
pressed. and board raft.
k. Call sign of zirplane (once).
1. On voice OVER, on CW K.
Concipue sending position and
other pertinent traffic informa-
tion until ditching is imminent.
3. DON URC4 RADIC

#

s LR ST EN G 1IN E E R s —

The URC-4 radio is located in the
metwal cabinet on the wall o the
left of the navigator's seat. The
URC4 radio muwst be pur on be-
fore the life vest.

PERSOMNAL PREPARATION

a. Don life vest over URC radio.
The life vest will be passed to
you by the second engineer as
his First action, afrer the emer-
gency has been declared.

b. Loosen rie and collar.

¢. Remove shatp objects
clothing.

from

First Action.

1.

PERSONAL PREPARATION
Loosen necktie and don life vest.

Giiching Imminant.

SET PANEL FOR DITCHING
a, Mixtures—RICH

After Ditching,

PULL RAFT HANDLES

2. ASSIST PILOTS
2. DEPRESSURIZE b. Fuel pumps—HIGH Assist the pilots as necessary.
Ed%%gggf%laﬁﬁmhr c. Prop sync lever—2400 rpm
: o d Throtde lock—OFF 3. EXIT OUT—RIGHT
a. Depressurize cabin using pres- . Throgde lock—0O EMERGENCY EXIT
sure regulator override swiwch e. Cowl flaps and oil cooler flaps Follow th .
10 open regulators. —AS REQUIRED ‘ollow the navigator.
b. Open auxiliary vent knob, when f. Sec remazinder of panel as re-
cabin pressure is down to 2 guired by pilot.
Hg differential pressure.
<. Disconnect cebin superchargers
when cabin differential pressure Ditching Statian.
is 0" Hg, 1 )
1. Flight engineer's seat facing aft.
3. INFORM PILOT OF Sligg seat up against desk and

#
3-42

CONFIGURATION
a. Fuel dumping time,
b. Weighe of airplane.

<. Sall speed for ditching config-
uration (gear up, flaps down).

secure. Assume ditching position.
Fasten seat belt. Brace for impact.

Changed 31 October 1964
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e SECOND  ENGINEER

Firat Action, Ditching Imminsnt. Aftar Ditching.

1. DISTRIBUTE LIFE VESTS 1. REMOVE AND STOW 1. FIRST MAN OUT —SECURE
TO CREW AND URC-4 RADIO EMERGENCY HATCHES ROPE TO GAS TANK CAP
TO RADIO OPE,RATOR a. Stow hatches in forward lava- a. Remove dirching rope from
a. Distribute vests to both pilots, tory. container (making sure oue

radic operator, engineer at end i3 secured to aircraft).
panel and aavigator.
b. Take other end of rope out
b, Take URC4 radio from rack  Ororine Station. and secure to inboard main
on navigator's wall and give L. AFT PULLMAN COMPARTMENT fuel tank cap.
to radio operator. LEFT SIDE — WINDOW SEAT —
FACING AFT 2. ASSlglE %CI)I;KE RAFTDIISNG

2. STOW ALL LOOSE EQUIP- Ass dicchi wion. F. READY BOAR
MENT — SECURE DOOR3 & seat“ aeh_lb;::gfof?:'::; asten a. Make sure raft is inflating
2. Stow and secure all foose p_roperly, and is secured to the

equipment throughout the air- aircraft by a rope.

craft. b. Receive emergency equipment
b. Secure all doors by jaraming from flight attendant and ¢t

them open so they will uot in raft.

close on imy ¢. Help passengers into raft.

d. Last man into raft.
3. STOW EMERGENCY EQUIPMENT

! MEAR EMERGENCY EXITS

a. Pick up CRT-3 (Gibson girl} and
stow one radio between the seats by
the forward left emetgency exit and
one by the right emergency exit.

b, Stow emergency kits st right
and lefe exits.

c. Secure equipment for impact.

,4. EMERGENCY CABIN
LIGHTS ON

2. Tura lights ON and check
for operation.

5. PERSONAL PREPARATION
a. Loosen necktie.

b. Don life vest.

#

e FIRST FLIGHT ATTENDANT messs—

Firet Actlon. Diching Station. Afrer Ditching.
1. ASSIST PASSENGERS WITH 1. AFT PULLMAN COMPARTMENT, 1. FIRST OUT — ASSURES RAFT
PREPARATION RIGHT SIDE—WINDOW SEAT— IS READYY FOR BOARDING
a Assist passengers to don life FACING AFT 8. Remove assist rope from pouch
vests. 2. Assume dicching position. Fasten beneath emergency exit, pass
seat bele—brace for impact. the rope through the handle
b. Advise passengers as o ditch. of the inboard main fuel tank
ing position. Remove sharp and secure it
articles from pockets such as b. Determine that raft bas been

pens and pencils, remove spec-

es, remove tie and loosen released and inflated. If raft

bas not released pry open raft
collar. Shiow passengers how well with tool atached to
nndparms assist rope, and inflate raft
’ by pulling lanyard on raft
bottle,
< Position raft for boarding
2. PREPARE CABIN FOR DITCHING passengers, n‘.lgmmming ra
. . in position with mssist rope.
a. Prepare cabin by securing all Avoid contact berween raft
loose equipment. Remove all : . . ;
loose equipment from cabin and any portion of aircraft
such as bagguge, dispacch cases, which may have been torn ot
tables, serving equipment or damaged in landing.

CONTINUED
3-43
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anything chat may cause in-
jury. Stow in rear lavatory
or clesed cabinets and com-
partments ¢r jertison as di-
rected.

3. STOW EMERGENCY EQUIPMENT

a, Collect equipment needed on

raft and stow at ditching sta.
tion. Remove one raft kit
from stowage and place on
floor at your ditching station.
Secure kit to seac legs, Stow
emergency water and food as
space permits ar your ditching
station.

Be prepared to jerrison un-
necessary  equipment, if  in-
structed, such as parcels, bag-
gage, bhooks, ladders or any-
thing  which  may obscruce
aisles, doors ar escape routes
Or mMay Cause injury.

4+ PERSONAL PREPARATION

a.

“

Prepare your person for diech-
ing, doa life vest, and remave
articles as specified for pas.
sengers.

——
First Action,
1. ASSIST PASSENGERS WITH
FREPARATION
a, Assist passengers to don life
VeSS,
b. Advise passengers as ta ditch-

ing position. Remove sharp
articles from pockets such as
pens and pencils, cemove spac-
tacles, remove ne and loosen
collar. Show passengers how
ta protect head wich hands
and arms,

2. PREPARE CABIN FOR DITCHING

a,

Prepare cabin by securing ail
loose equipmenr. Remove all
loose equipment from cabin
such as baggage, dispacch cases,
tables, serving equipment or
anything that may cause in
lury.  Stow in rear lavatory
of closed cabinets and com-
partments or jettisan as  dic
receed.

3. STOW FMERGENCY EQUIPMENT

a. Collect eguipment ceeded on

raft and stow at ditching sca-
tion. Remove one raft kit

T. 0. 1C-121A4

memmeesss  FIRST FLIGHT ATTENDANT s

{Continved)

SECOND FLIGHT ATTENDANT

Ditching Station.

FORWARD PULLMAN
COMPAKTMENT, LEIT S1DE

1.

WINDOW SEAT— FACING AFT

a.

Assume ditching  position.  Fasren
seat belt -brace for impact.

3-44

Assist passengers and crew in
boarding raft.

Assist others in loading rafc
kit, emergency warter, rations,
blankets, etc., on rafr.

Release or cur life raft janyard
from aircrafe structure.

Assist in moving raft w op-
posite side of mircraft and give
aid as required.

Tie rafts together.

After Ditching.

FIRST OQUT.--8FCURE ROPE
TO GAS TANK (AP

1.

d.

i

Remuve assist rope from pouch
beucath emergency exit, pass
the rope through the handie
of the inboard main fuel ank
and secore in

Determine that raft has been
released and inflated. If rafc
has not released pry open raft
well with tool artacrhed to
assist rope, and inflate raft
by pulling lanyard on raft
bottle.

Pusition raft for boarding by
Passengers, maintzining raft
In position with assist rope.
Avoid contact between raft
and any porton of aircrafr
which may have been torn ur
damaged in landing.

Assist passengers and crew in
hoarding rafr,

Assist others in loading rafe
kit, emergency water, rations,
blankets, etc., on raft.

Release or cut 1ife rafr lanyard
from airccraft srructure.

mem CONTINUED s e

LA
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{Continued}

from stow=¢e and place on
fioor at your ditching station.
Secure kit to scac legs, 3tow
emergency water and food as
space permits ac your ‘eching
Station.

b. Be prepared to jettison un-
necessary  equipment, if in-
structed, such as parcels, hag-
gage, books, ladders or any-
thing which may obstruct
aisles, doars or escape routes
o may caus¢ injury.

4. PERSONWNAL PREFARATION

a. Prepare your person for dich-
ing, don life vest, and remave
arucles as specified for pas
sengers.

g. Assist in moving raft to op-
posite side of aitcrafr and give
aid as required.

h. Tie rafts together.

#

EMERGENCY JETTISONING.

FUEL DUMPING.
Fuel dumping will not normally be accomplished under
the following conditions.

a. When there is cvidence of a fice.

k. When landing gear and flaps cannot be fully
retracted.

¢. When moderate or severe turbulence exists.

d. When heavy stadc, lightning, and Saint Elmo's
fire exists.

e, When less than one thousand feet above the terrain.

Note
After the dump valves are opened fuel will be
discharged ac approximately 179 gallons per
minute from each side of the aircraft; however,
tanks will not be completely drained due to
the position of the outlet ports and stand-

pipes in the main tanks.

Total fuel capaciey ... ....... ... 5864 US Gallons.
Total usable fuel . . . ............5820 US Gallons.

Total undumpable fuel including unusable fuel, 550
US Gallons. 139 US Gallons each gutboard tank, 132

US Gallons each inhoard tank, and 4 US Gallens each
auxiliary rank.

‘Total undumpable but usable fuel, sp6 TS Gallons.
136 US Gallons each outboard tank, 116 US Gallons
each inboard tank, and 1 US Galloa each auxiliary tank.

Total dumpable fuel ... ... ...... 5314 US Galloens,

4
} CAUTION |

4

After desired amount of fuel has been dumped,
the dump valve controls for tanks No. 1 and
2, and tanks No. 3 and 4, should be moved
back to the red lines on the quadrant and then
back to the INTERMEDIATE pesition for 15
to 30 seconds until the chutes have stopped
draining. (This should be determined by visual
inspection). Tt is essential that the controls not
be moved past the red lines as this would
start retraction of the dump valves into the
wing before they are drained completely. The
dump valve controls are then placed in closed
position. The dump valve control for 2A and
3A should not be'maved o the closed position
until the domp chutes have been drained and
the dump valve is closed, then rerurn to the

Neutral position.
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fuel dumping rates

o
5,000
WEIGHT REDUCTION DESIRED WHEN AUX.TANKS
DUMPING FROM AUXILIARY TANKS {LBS.) , o0

7 STARTING AT DUMPIN
L1130 GALS -

. Pl =)

2,000

14,000
'I?,OCIO-
i MAIN TANKS
10,000 -
WEIGHT REDUCTION DESIRED WHEN L ITANKS 1,2
DUMP ING FROM MAIN TANKS (LBS ), o T '3 gy g
4,000,
?,DOO-
0-’ ot
a0z 3 4 s o4 7 8 w3, 100
TIME ¢MINUTES) AVERAGE RATE {GAL /SIDE/MIN, !
TIME AND RATE CF FUEL DUMPING
1. RAM YEMTS ON ALL TANKS.
2. PROPORTIONAL FUEL LGADING BE-
TWEEN TANKS 1. 2, 3 AND 4 (PRO-
PORTICNAL TO TANK CAPACITIES).
3OLAS = IT0OM.P.H,
4. DUMP RATE WILL INCREASE WITH IN-
CREASE IK AIRSPEED.
7. DUMP RATE WILL INCREASE SLIGHTLY
IF A1RPLANE |5 FLOWN LEVEL IN-
STEAD OF IN THE GLIDE ATTITUDE.
EXAMPLE
AIRPLANE WEIGHT: 100, 000 LBS. FUEL TO BE DUMPED FROM
LANDING WEIGHT: 84,500 LES. TAMKS 24 & 34 (TOTALL 3,600 LBS. (600 GALS.)
FUEL 70 BE DUMPED: 15,500 LBS. REMAINING FUEL TO BE DUMPED FROM TAKKS 1, 2, 3,
TOTAL FUEL LOAD; 3, 800 GALS. &4: 15500 LBS.-3 600 LBS. OR 11,900 LBS.

FUEL IW TANKS 2A & 3A (TOTALE 800 GALS, DUMPING TIME, TANKS 28 & 34, A 4.4 MK,

FUEL IN TANKS 1, 2, 3, & 4(TOTALE 3,000 GALS. OUMPING TIME, TANKS 1, 2.3, 24 B 6.95 MIN.
WETGHT OF FUEL (TANKS 24 & 34k 4, 800 L8%. DUMPING RATE, TANKS 24 & 348 € 68 G.P . M.ISIDE
WEIGHT OF FUEL (TANKS 1, 2, 3, & 4% 18,000 LBS, DUMPING RATE, TANKS 1, 2, 3, &4 D 142 G.P.M./SIDE

F-125-0-3-41
Figure 3-7
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FUEL DUMPING

Pilats Flight Engineer
The pilot calls for: FUEL DUMPING CHECK LIST. Acknowledges: FUEL DUMPING CHECK LIST.
1. Advise ground station (if practical ) —ADVISED. 1. Cabin heaters and all fap switches - - OFF.
2. Landing gear and flap levers — UP. 2. APL — QFI.

A A 4

3. Alrspeed {135 min. - 185 max.) — 150 - 165 DE-
SIRED.
Note

The maximum permissible airspeed during fuel
dumping is 185 knots; the minimum 135 koots.
However, since airspeed will baild up as fuel
is dumped, it is desirable to start dumping at
a speed of 150 knots. (Speeds below 165 knots
will make dump chute actuation easier for the
engineer.) The aircrufe should be flown straight
with wings level to avoid the possibilicy of
flight through fuel vapors. Lugine powers
should be kept constane. Shallow turns, climb
and descent are permissible.

4. Flight control auxiliary booster switches. - OFF.
@ Linnecessary radios and elecerical equipment- OFF. @l':mm'unary radins and elecerical equipment- OFF.
6. Smoking switch —XNO SMOKING.
7. Exterior light switches — AS NECESSARY.
{Anti-collision  lights — OFF and wing lights

STEADY).
@Rc;id_" to dump fuel - DUMP FUEL. Reads to dump fuet — DUMP FUEL {ar pilor’s
conmmnnd).
Naote
Keep account of dumping time by using elapsed 5. Fuel dump levers (1 & 2. 3 & 4) — OPEN.
time clock, 6. Fuel dump lever (2A & 34) — QPEN and

NEUTRAL.

When tanks 2A. 3A start o dump, RETURN
LEVER e NEUTRAL,

AFTER DUMPING.

7 Fuel dump levers (1. 2, % and 4) — CLOSED PO-
SITIONS.
Note
After dumping returno levers to Red line,
then to Intermediate for 15 to 30 seconds,
Check that fuel stops dumping. then CLOSED

positions.

el e e e r

CAVTION b

Use care not to inadvertently pull an emer-
pency shur-off lever.
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FUEL DUMPING

(CONTINUED)

Pilots

‘@ Fuel dumping — COMPLETED,

10. Radios and electrical equipment -— AS INECES-
SARY.

@ Engineer's fuel dumping checklist—COMPLETED.

Flight Engineer

8 Fucl dump lever (2A & 3A) — CLOSED AND
NEUTRAL.

@ Fuel dumping — COMPLETED.

Engineer not at the panel will make visual check
to insure that fuel dumping is completely stopped.

Engincer’s fucl dumping checkliss—COMPLETED,

JETTISONING OF BAGGAGE AND/OR
CARGO,

If it becomes necessary to reduce weight in flight, cou-
sideration shauld be given to the peculiarities of the
cargo load and to time available for load reduction.

Careful consideracion should be given to the following:

4. Jetusoning the heaviest cargo that can he pushed
out of the lower aft carge comparement door,
(access to this compartment can only be made by
cutting through floar in stateroom), or the passen-
gers door. This would reduce weight in less tume
as opposed to jettisoning dghter dtems because of
better accessihility and ease of handling.

b, Maintaining the airplane center of graviev within
limnies to preciude inads ertent luss of alditude.

c. If carrving passengers., ail unneeded baggage, seats,
gear and radio equipmenc may be jettisoned, hu
if possibilits of ditehing exists, seats should be
retnned.

The trajectory of ohjecs theown overboard would be
straight bick: therefore, it is recommended that the
lower atr cargo compurtment door and rhe passenger
duor he used as the primary means of Jertisuning cargo.

Proceed as follows:

Lo Depressurieg, and ae 17 Hg turn auxiliaey ventila-

tion contrel knab o pasition A
ho iespecd — 130wy 160 hnots,

o Wing flaps - may be wsed o change the leeryi-
twdinal axis of the airceaft o Facilitate mosvement

of the caega fare ov afe for jetrisoning.

3-48

d. Passenger entrance door and lower aft cargo com-

parunent doar — OPEIN,

WARNING

®  Crew member who is jettisoning cargo must
be safety-strapped to aircraft stracture so tha
waximum Jength of strup will prevent his fali-

ing through the opening.

® The cargo doors must never be opencd in

flight.

ELECTRICAL POWER SYSTEM FAILURE.
GENERAL.

It is extremely difficule to anticipate all of the possible
tailures and plan corrective action for each individual
Failure.  Tachomerers, airspeed indicators, altimerers,
vite of climb indicators, brake accumulator pressure
gauge. and the numgnetic compuss are not directly
affected by the clectrical systems and will continve to
aperate.  The cable controlled firewall shutoff valves
can st be wsed 1o shut off engine oil, and hydrauolic
fluid. A bread analysis of the situation indicates that
elecreical fuilures fall into four possible categories as

follows:

LO5SS OF ONE OR MORE PRIMARY SOURCES.

u. i the field control relay trips (with over-voltage
light on) turn affected generator switch OFF,
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Emergency Procedures
check no load voltage, set voltage regulator to
proper voltage, reset, then return generator switch

o ON position.
b. If the field control relay trips again, turn the gen- \

erator off. Do not reset until the source of trouble
is located and corrected. (In flight remedies are
limited to checking the citcuit breakers, reset but-
ton an field control relay, or replacing voltage
regulators).

c. If the generator malfunction cannot be cotrected
and power returned to main bus, open the field
circuit breaker and/or remove voltage regulator
for further protection.

GENERATOR MALFUNCTION OR FAILURE.

In event that the ammeter starts to fluctuate and voltage
is erratic, ot a generator light comes on indicating a
possible generator system malfunction, immediate cor-
rective action will be taken as outlined in the follow-

ing steps:

a. Check operating loads to determine that ratings
will not be exceeded. If load is excessive turn off
all unnecessary electrical equipment.

b. Generator Switch (of malfunctioning or failed
generator)—OFF.

¢. 1f the no load voltage is normal, but the am-
meter does not indicate a load, the reverse cutrent
relay is matfunctioning. Leave the generator switch
OFF. (Replace the reverse current relay after the
flight.)

3-48A
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d. If thete is a no-voltage condition, then either the
generator or voltage regulator is malfunctioning.
The field ammeter and voltage circuit breakers
should be checked to see if they are tripped.
Replace voltage regulator. If resetting the circuit
breakers and replacing the voltage regulator does
not bring the generator back on the bus, tucn the
genetator switch to OFF and remove voltage
regulator. Trip field circuit breakers for further
protection.

Before replacing a voltage regulator pull the
field circuit breaker to prevent arcing of the
regulator base.

COMPLETE GENERATOR FAILURE.

Loss of all generators leaves the batteries as the only
source of power.

a. Battery switch—OFF,

b. Generator switches—OFF.

Note
The following items are operated from the
batteries through the emergency bus:

(1) Pilot’s emergency white lights and instrument
lights.

(2) Auxiliary flight control boosters.

(3) Emergency flight instrument inverter.
(4) Electric elevator trim tab.

(5) Voltmetet.

(6) Passenger address system.

(7) Integrated flight system gyro and IFS instru-
ment channels.

(8) VHF No. 1 and PA system.

INSTRUMENT OR RADIO INVERTER FAILURE.

In the event the radio inverter fails, the changeover
relay will switch to the spare inverter.

Note
The APS5-42 will be inoperative uatil the main
inverter switch is moved to the OFF position
and the spare inverter switch is moved to the
ON position.

Changed 31 October 1964
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FAULTS WITHIN EQUIPMENT ITEMS,

This will normally concern the loss of one or more
items of electrical or electronic equipment, Isolate the
faulty item by removing the fuse or opening the circuit
breaker, if not already open, and shut-down the equip-
ment.

FAULTS ON THE BUS AND DISTRIBUTION
SYSTEMS.

Faults on the distribution system should clear through
the action of circuit breakers, fuses, limiters, and gener-
ator protective systems, This may result in smoke and
require some emergency corrective action on the part
of the flight engineer and other crew members.

Note

If smoke or fire is evident, refer to ELEC.
TRICAL FIRE in this section.

Faults on the bus or complete loss of D.C. system from
other causes are extremely unlikely. Loss of one or more
of the primary sources will require the flight engineer
to take action in the nature of monitoring electrical
loads so that the remaining power sources will not be
overloaded.

HYDRAULIC POWER SYSTEM FAILURE.

In the event of continuous and/or repeated flashing
of a pump low pressure warning light which is not
caused by operating a hydraulic system component
at low engine rpm, the pump should be shut down by
placing the hydraulic pump suction shue-off valve switch
in the OFF position.

When a hydraulic pump fails, turn both pumps
in the affected system OFF and deplete pres-
sure. Then rurn on the good pump. Repeat this
procedure if the warning light on the failed
pump starts to flicker; this prevents contam-
ination of the hydraulic system by metal par-
ticles from the failed pump.

If pressure in either the primary or secondary system is
lost, the operating system may supply pressure to the

3-49
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inoperative system. This can be done by mwoving the
hydraulic system crossover switch 1o the emergency post-
tion. The automatic repositioning of valves in an inoper-
ative System fequires vero pressure for effective cross-
over operation,

WARNING

Do not move the hydrzolic system crossover
switch to the EMERGENCY position until it
has been determined that a complete loss of
the remaining hydraalic system pressure will

not oocur.

FAILURE OF PRIMARY HYDRAULIC SYSTEM.

Failure of the primary hydraulic system will cavse Loss
of the flight control boosters, To restore operation of
the flight control hoosters, proceed as described under
LOSS OF FLIGHT CONTROL BOOSTERS IN
FLIGHT DUE 1O HYDRAULIC SYSTEM FAILURE,
this section.

FAILURE OF SECONDARY HYDRAULIC SYSTEM.

Failure of the secondary hvdraulic svstem will leave
the items operated by that svstem inoperative, Trouble
shoot the secondary hydraulic system if time permuts.
[f the cause is a leak in the secondary hydraulic system
and it can be isolated or if the svstem is iotact, the
hydraulic system crossover switch may be moved to the
EMERGENCY position and the primary pumps will
furnish  pressure to operare the secondary  hyvdraulic
svstem components. If it is not advisable to operate
the hyvdraulic system crossover valve it will be necessary
to power the brakes with the emergency brake system,
extend the landing gear by means of the emergency geat
extension svstem, and operate the wing flaps by nieans
of the hand crank. The nose gear steering, tanks 2A and
3A fuel dump valves and aspirator will be inoperative.

FAILURE OF THE PRIMARY AND SECONDARY
HYDRAULIC SYSTEMS.

Failure of both the primary and secondary bhydraulic
svstems makes it pecessary 1o power the brakes with

the emergency brake system, extend the landing gear
by means of the emergency gear extension system, and
operate the wing flaps by means of the hand crank.
The nose gear steering, the normal flight control boost-
ers, tanks 2A and 3A fuel dump valves and aspirator
will become inoperative. Linder these circumstances,
auxiliary elevator and rudder boost may be available.
Refer to LOSS OF FLIGITT CONTROL BOOSTERS
IN FLIGHT DUE TO HYDRAULIC SYSTEM
FAILURE.

3-50

Note

Brakes will he available only if the brake
accumulators are charged and the brake selector
is in the EMER. position. If the accumulators
are discharged, the brakes may be powered by
the hand pump with the selector lever in the
BRAKE position and the brake selector lever
in the NORM. position.

FLIGHT CONTROL SYSTEM.

LOSS OF FLIGHT CONTROL BOOSTERS IN FLIGHT
DUE TO HYDRAULIC SYSTEM FAILURE.

[n the event of complete loss of primary hydraulic
systern pressure to the boosters in flight, proceed as
follows if the electrical system is functioning normally:

A Automatic pilot OFF,
b. Flight control auxiliary booster switches ON.

Nate
If both auxiliary control boosters operate nor-
mizlly, continue to operate on auxiliacy boost
while troubleshooting the primary sysiem. Loss
of one auxiliary control hooster indicates leak
ared.

¢. Reduce airspeed to 130 knots and turn aileron
flight control booster off.

Note

With the loss of boost in flight, auxiliary
flight control boost will still be available for
rudders and elevators and should be turned
ON to maintain hydraulic pressure for the sur-
face control boosters. In case of emergency,
the flight control boosters may he turned off at
any airspeed, Maonitor electrical load if neces-
sary to determine cause of trouble.

d. Trouble shoot hydraulic system to determine cause
of trouble.

e. Hydraulic  system  crossover switch — EMER-

GENCY upon pilot’s discretion.

WARNING

Do now mave the |1)'dr;1ufic system Crossover
switch to the EMERGENCY position until it
has been determined that a complete loss of
the remaining hydraulic fluid will not accur.

Changed 31 Januvary 1965
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f. Flight control auxiliary booster switches~OFF.
Aileron ftight control booster lever—ON if pri-
mary hydraulic system pressure is restored.

4

? CAUTION

®  Airspeed should be reduced to 150 knots before
re-engaging aileron flight control booster lever.

®  Auxiliacy flight control electrical boost switches
should be turned on only when required as the
hydraulic fluid and the electric booster motots
have a tendency to overheat.

Note

If crouble shooting should disclose that actu-
ation of the hydraulic system crossover switch
would resule in complete loss of the secondary
hydraulic system, the airplane shouid be oper-
ated at the pilot's discretion with either the
auxiliary flight contral booster control switches
ON and the aileron flight control lever OFF,
ot all flight control boosters QFF.

TURNING FLIGHT CONTROL BOOQSTERS OFF
IN FLIGHT BECAUSE OF MALFUNCTIONING
BOOSTER SYSTEM.

Although the hooster control system is designed to be
on at all times, it can be turned off in the event of mal.
functioning.

2. Reduce airspeed—to between 130 and 156 knots.
Although the boosters can be turned off in an
emergency at any airspeed it is desirable to be in
this speed range, since an abrupt control surface
deflection is not likely to cause as serious a change
in attitude and therefore, would not put as large
loads on the aircrafe structure as might be done
at higher airspeeds.

b. Maintain sufficient altitude to permit recovery
from any inadvertent attitude change.

c. Automatic pilot—OFF.

d. Trim the aircraft longitudinally, laterally, and
directionally for hands-off, straight and Jlevel
flighe. This is important because if the aircraft is
being held in trim manually by the pilot when the
booster is turned off, the sudden increase in con-
trol force may go beyond the strength of the pilot
and may, therefore, result in an abrupt change in
attitude. For example, a condition critical for the
rudder boost would be a situation in which one or

Changed 31 January 1965
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mote engines was inoperative at very low airspeed,
with the pilot already applying high forces; then,
if the boost were trned off, force beyond the
pilot's strength would be required to maintain
directional control. Under these conditions it would
be better to increase the airspeed and maintain
directional trim before mrning off the boost.

e. Booster control levers—turn off slowly, one at a
time, without applying any force to the controls.

Note

Electtic elevator trim tab may be used during
all flight control boost-out operations.

LOSS OF FLIGHT CONTROL BOOSTERS
iN FLIGHT—USE OF AUTOMATIC PILOT.

ln the event that a hydraulic system failure should dis-
able both the primary and secondary hydraulic systems,
the automatic pilot may be nsed with boost off in cruis-
ing, in preference to the auxiliary (electrically driven}
booster system with boost levers on, particularly for a
long flight. Use of the automatic pilot in preference to
manual flying of the aircraft with boost off also presents
an obvious advantage to the pilot. However, he should
monitor the controls very closely, especially in rough
air conditions because the automatic pilot may not be
able to control the aircraft properly.

The automatic pilot should never be used under condi-
tions wherein the boosters are being shifted OFF and
ON. It is very important to make certain that the auto-
matic pilot is disconnected and that the aircraft is
trimmed before shifting the boosters either from OFF to
ON or ON 1o OFF.

No automatic pilot malfunction tests have been con-
ducted with the surface control boosters OFF. In the
event of an autornatic pilot malfunction, the forces
applied to the surface controls by the automatic pilot
are not great enough to cause a quick attitude change
of the aircraft. However, it is possible that an automatic
pilot malfunction could cause a very slow and gradual
maneuver, such as a diving spiral. Boost-off recovery
from such a maneuver, should it become well developed
before corrective action is initiated, could become very
difficult. Therefore, the pilot should be prepared at zll
times to take corrective action immediately should a
malfunction occur.

Use of the automatic pilot with the surface control
boosters off is approved; however, it is not necessarily
recommended for all condirions. When using the auto-
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matic pilot with boosters off, tue various limitations
described in these paragraphs should be clearly under-
stood.

TURNING FLIGHT CONTROL BOOSTERS
ON IN FLIGHT.

Once the boosters have been turned off, they should
not be turned on again ualess it is known that the cause
of the malfunction no longer exists. If the decision is
made to turn the boosters on in flight, use the follow-
ing procedure:

a, Maintain airspeed between 130 and 156 knots.
With the airspeed in this range, an abrupt control
surface deflection is not likely to cause a serious
change in attitude and consequently will not sub-
ject the aircraft structure to as large loads as
would be the case at higher airspeeds.

b. Maintain sufficient altitude to permit recovery
from any inadvertent attitude change,

¢ Automatic pilotr—OFF.

d. Trim the aircraft longitudinally, laterally, and di-
rectionally for hands-off, straight and level flight.
Even though the aircrafe is erimmed for hands-off
flight with boost off, it is possible that a boost
control valve may be slightly open and if the boost
is turned on, it may cause an abrupc change in
control sucface position. For this reason, the air-
speed should be held within the range noted above.

€. Do not apply any force to the rudders, elevators,
or ailerons, but merely hold the controls lightly.
This is importaat since the application of pressure
to any of the controls will open the booster con-
trol valve and may cause a sudden change in con-
trol surface positions when the boosters are turned
on.

f. Move the booster control levers individually to
ON very slowly. Positioning the controls slowly
has the effect of turning on the hydraulic pressure
slowly, which, if a booster control valve is slightly
open, will preclude the possibility of an abrupt
control surface deflection.

Note
® In che event that there is some mistigging be-
tween the two aileron booster uaits, murning the
aileron booster oa slowly may cause the air-
craft to rock laterally slightly.
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® When the elevator booster is turned on, the
control column may assume 2 new position,
depending on the original elevator position.

SHIFTING FLIGHT CONTROL S5YSTEMS FROM
BOOST-ON TO BOOST-OFF OPERATION,

The need to shift a booster surface control system from
boost-on to boost-off could be created by a loss of hy-
draulic pressure or by a discrepancy in the mechanical
portion of the affected booster system.

Most control system difficulties should be recognized by
one or mote of the following conditions:

2. Aircraft does not respond to pilot force on cockpit
control.

b, Cockpit control seems to be immovable or requires
abnormally high force.

¢. Aircraft starts nosing up or down, rolling or yaw-
ing and application of pilot force on the cockpit control
to correct or stop the condition is ineffective. (If the
changing atticode is being caused by an autopilot mal-
function, corrective action on the cockpit control will be
effective, since malfunctions of the autopilot can be over-

powered.)

d. Application of trim tab has no effect on ttimming
the aircraft. (If this is a fab system problem the airplane
will respond to the pilot force on the primary control.)

An important consideration in shifting a boosted con-
trol system to boost-off is the position of the trim tabs;
they should be at or near normal trim position prior to
shifting. If the trim tabs are displaced several degrees
out-of-trim (by pilot or the autopilot), the airplane may
be expected to Iurch when the transition to boost-off
operation is made. If time does not permit retrimming
prior to shifting to boost-off, the next best thing is ro
retrim as soon as possible after achieving boost-off
operatiofl.

Although the procedure of shifting to boost-off usually
will not help if the control system is rigidly jammed
by a foreign object or other serious interference, it is
recommended that the shift to boost-off be made regard-
less, because it is possible that the problem will be over-
come by doing so.
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EMERGENCY CONTROL BOOST SHUTOFF

Pilots Flight Engineer l

ltems in BOLD PRINT will be accomplished prior to reading checklist.
1. AUTOPILOT DISCONNECT LEVERS—OFF.

2. TRIM TAB—NORMAL (if time permits). l

If time does not permit, tetrim airplane after booster
shift is accomplished.

WARNING

A sudden and pronounced lurch of the ait-
plane should be anticipated as the shift is made
if the tab setting is more than 2 or 3 degrees
from the normal trim position.

Note

If the pilot or automatic pilot has unsuccess-
fully acrempted o counteract an attitude change
by moving the tabs, the rabs can be out-of-teim
by several degrees. That is why it is important
to check the setting of the tab and to return it
to a normal trim setting before ot immediately
after shifting—preferably before.

3. AFFECTED CONTROL BOOST—PULL OFF.

WARNING

When shifting the elevator system t0 boost-off,
a force on the control column will increase the
force required to pull the shift handle. A heavy
force could make it difficult to pull che shifc
handle. Do not apply force on the elevator con-
trol column during operation of the elevator
shift bandle.

If Unable to Shift Affected System For Any Reason
(Such as Malfuaction of Shift Mechanism}:

4. OPERATIVE CONTROL BOOST SYSTEMS—
PULL OFF.
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@ NO. 1 AND NO. 2 EMERGENCY SHUTOFEF

Pilats

LEVERS—HYD OIL OFF.

AUX BOOST. OFE.

AFFECTED CONTROIL. BOOST—PLLL OF¥

WARNING

[f the shift cannot be completed, leave pri-
mary hydruulic pressure off for the remuinder
of the flighe.

OPERATIVE BOOST SYSTEMS—ON.

Note
If the shift is completed on the malfunction-
ing system, reestablish airplane hydraulic pres-
sure and return the other two control Systems
to boost-on operation,

Auxiltary boost ar ather SYSIem pressurc can
he reestablished provided it dees not supply
pressure to the malfunctit_ming svstem.

3-52B
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EMERGENCY CONTROL BOOST SHUTOFF
{CONTINUED)

Flight Engineer

@ NO. 1 AND NO. 2 EMERGENCY SHUTOFF LEVERS
—HYD OJL OFF.

Chonged 31 Jonuary 1965
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d. Elevator booster shutoff lever — Pull OFF.

DO NOT APPLY ELEVATOR FORCE TO THE
CONTROL WHEEL WHILE SHIFTING.

CAUTION }
3

b i iisarPehmmireglh

Once a stable attitude is regained, remain in
the boost-off condition for the remainder of
the flight.

e. Rudder avxiliary booster switch — ON, if needed.

f. Land boost-off at nearest airport.

Note
In either of the above procedures, the elevator
booster shutoff lever can more readily be
shifted to OFF at airspeeds above stall speeds.

SPECIAL CASE FOR NOT SHIFTING
TO BOOST-OFF

If any primary control (elevator, rudder or aileron)
should become free—that is, cockpit control moves free-

ly with no efiect on aircraft attitude—the following is+

recommended:
1. Leave automatic piloc ON if already on.
2. “T'urn autematic pilot ON if not on.
3, Do not shift to boost off.
4

. Land airplane with automatic pilot by using auto-
matic pilot controller,

WING FLAP MALFUNCTION.

‘The aircraft is equipped with an asymmetric flap shutoft
system tu prevent wing flap malfunctioning by stopping
all flap movement any time thé flap splits three to five
percent. However, a malfunction within the asymmetric
shutoff itself or an electrica] power failure will render
the asymmetric shutoff inoperative and a split flap could
resuit. Furthermote, the automatic shutoff will operate
only if the torque tube breaks or otherwise becomes
separated. Therefore, if the drive chain.s or cable to
individual flap sections should fail, those sections would
become fixed whereas the other flap panels with intact
drive mechanisms would continue to operate. In this
way, it is possible to have 2 partial asymmetric flap con-
dition with no indication in the cockpit except a totling
tendency. For this reason the flaps should not normally
be raised after take-off until an altitude of 500 feet is
attained, and the copilot should keep his hand on the
flap control lever whenever the flaps are operated and
keep his right hand available for the flap test switch for
use in emergency stopping of flaps until the flaps have
reached the selected position.

@ . W
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The only type of wing flap malfunction which will
cause a serious malfunction is one resulting in an asym-
metric wing flap condition. Asymmetric wing flaps will.
be indicated by a rolling motion of the aircraft {not
created by the ailerons as evidenced by displacement of
the yoke) following any movement of the wing flap
selector handle. The roll will be away from the extended
flap. The time required for the wing flaps 10 extend to
the sixty percent position is approximacely fifteen sec-
onds. This allows a reasonable time for detection of the
malfunction, and initiation of corrective action before
loss of coatral of the aircraft occurs. Wind cunnel analy-
sis indicates that it is possible to control the aircraft at
speeds below 165 knats with an asymmetric wing flap
deflection of 60%. With wing flap on one side extended
to the 100% position and the other retracted, it will be
impossible to cantrol the aircraft laterally at any speed.
In the event of a wing flap malfunccion, immediate
action must be taken to stop the flaps as quickly as pos-
sible after the roll is noticed, Praceed as follows:

a. At the first indication of wing flap malfunction,
the pilot states: WING FLAP FAILURE, STOP
FLAPS.

b. Reduce air speed to 165 knots. If possible, place
the aircraft in a level flight attitude.

¢. The copilot acknowledges: WING FLAP FAIL-
URE and depresses the flap control lever handle
button, and moves the handie toward the position
shown by the wing flap position indicator. When
stight resistance is felt selectar valve has been re-
positioned to hydraulic neutral, releases the handle.
At the same time actuate the flap test switch to
stop the flaps as a back-up procedure.

Note
After the flaps have been stopped, furcher
movement of the flap handle in the wrong
direction will cause additional asymmetric flap
travel which may result in cotal loss of control
of the aiccraft.

»

d. Prepare to land the aircraft as soon as possible.

Note

® Successful landings have been made with all
the wing flaps on one side of G0% and all the
wing flaps on the opposite side retracced. Asym-
metric travel in excess of 60% will permit
only partial control of the aircraft, and at 100%
the aiteraft will be uncontrotlable.

e If the asymmetric condition is critical it is rec-
ommended that the secondary hydraulic system
be shut off and the RAaps handcranked to sym-
metry.
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! CAUTION |

. A . .

Reposition the flap cantrol lever to hydraulic
neutral hy feel prior to repressurizing the
secondary system.,
Note

Depending on the type of failure, it is possible
to cqualize rhe flaps with the flap handle. How-
ever, if the flap system is not fully understood,
or if lateral control is marginal, it is safer to
use procedure given in the ahove note.

T.0.

1C-127A-1

——— EMERGENCY WING FLAP OPERATION

Flight Engineer

The wing flaps may be extended or retracred maoually in the event of failure of the primary und secondary hydraulic
systen. However, movernent of the wing flups is very slow when powered by the emergency hand crank. Since 60%
flap extensivn is recommended for go-around procedure, do not manuatly extend flaps beyond TAKE-OFF (60%)
pusition because manual retraction would be impraceicel. When it s desired o use the emergency procedure to operate
the wing Hups, piloc culls for; EMERGENCY WING FLAP OPERATION CHECKLIST,

b

Pilots

Hvdraulic pump suction shutoff switches for en-

gines 3 & 4 —OIF POSITION,

Acknowledges: EMERGENCY WING FLAP QPERA-

TION CHECKLIST,

kl

Hydruulic svstem crossover switch — NORMAL.

WARNING

Hudraulic pump suction shut-off switches for hy-
drauiic pumps 3 & 4- OFF POSITION.

Do not direct pressure to the secondary hydruulic systenm or attem)i to operate any other

equipment powered by the secondary hydraulic systent while cxtending the wing flaps

matnaally,

Wing flap lever— TAKE-OFF (6077 ).

l  CAUTION

Pluacing the flap contral lever in this position
permicts the flup conirol valve (o remain open
to bypass che fluid, thus keeping hand crank
LOrque o i minimum.

Should hvdraulic pressare become available 1o
the sevondary hyvdraalic system, the flaps will
20 o the posicion selecred by the wing flap
lcver. Therefure, the wing flap lever should
be placed in the TAKE-OTY (60%)} position.
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Flap motor by pass valve

-FULL OPEN.
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mergency Frocequres
—— EMERGENCY WING FLAP OPERATION —\
(CONTINUED)

Pilots Flight Engineer \

4. Flap hand crank — TAKE-OFF (60%}).

Engage hand crank in drive unit and crank countet-
clockwise to the 60% position. Approximately 360
turns (approximately 5 minutes) are required to
lower the flaps to the 60% position.

| WARNING I

® Never engage hand crank unless the No. 3 and No. 4 hydraulic pump suction shut-off
switches are OFF and the hydraulic system crossover switch is placed in the NORMAL
position. If the hydraulic flap motors become activated while cthe hand crank is engaged,
action will be fast enough and powerful enough to whirl the hand crank too fast and may
cause serious injury to persoonel.

® Never engage hand crank unless the flap motor bypass valve is FULL OPEN.

5. Hand crank — REMOVED,

When TAKE-OFF (G09) flap position (as indi-
cated by the flap position indicator) has been
achieved, remove hand crank.

@Engineer's emergency wing flap operation check Engineer‘s emergency wing flap operation check

list — COMPLETED. list — COMPLETED.
WING FLAP OPERATION AFTER MANUAL EXTENSION
Pilots Flight Engineer

To restore the secondary hydraulic system after shut-down for manual extension or retraction of the wing flaps the
procedure is as follows:

Note
In the event of a wing flap failure that causes an asymmetric flap condition, the wing flap
travel will be stopped automatically by the wing flap asymmertry protecdon system. This
action will be initiated by the illumination of the wing flap shut-off warning light and by
indication of the wing flap position indicator. No further movement of the wing flaps
should be attempted.

Calls for: WING FLAP OPERATION AFTER MAN. Acknowledges: WING FLAP OPERATION AFTER

UAL EXTENSION CHECK LIST. MANUAL EXTENSION CHECK LIST,
1. Wing flap lever — SET TO POSITION OF WING 1. Flap motor bypass valve — CLOSED.
FLAPS.

2. Hydraulic pump suction shut-off switches for hy-
draulic pumps 3 & 4 — ON (open position).

Engineer’s wing flap operation after manual exten- @Engineer‘s wing flap operation after manual exten-
sion check list — COMPLETED. sion check list — COMPLETED.
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LANDING GEAR SYSTEM MALFUNCTION,

When the landing gear is extended, if any of the
landing gear warning devices indicare an unsafe con-
dition of the gear, it should be considered that the gear
is unsafe for landing and not that thete is 2 malfunction
of the warning svstem unless definitely proven other-
wise. These warnings would be:

a. Glowing of the gear UNLOCKEID warning light.

b. Unlocked indication of any of the GEAR DOWN
AND LOCKED lights or indicators.

¢. The svunding of the landing gear warning horn,

The following procedures are based upon the assumption
that normal hydraulic system pressure is available; how-
ever, cerrain portions of these procedures will still
apply if only the cmergency extension system is opcra-
ting. The procedures apply to malfuncrioning nose or
main gear unless specified otherwise.

a. Check if gear is on uplock or down buc not locked.

b. If affected gear is up and locked:
(1) Retract and extend gear several times.

(2) (Malfuncdoning main gear) — with gear ex-
tended operate flaps several full cycles.

(3) Rewract gear and exeend with emergency ex-
tension system (Nos. 3 and 4 hydraulic suction
shuc-off switches — OFF).

(4) Malfunctioning main gear} — Nos. 3 and 4
hydraulic suction shut-off switches) — ON
and aperate flaps several full cycles, Maintain
hand pump pressure,

¢5) Make alternate push-overs and pull-ups hold-
ing hand pump and system pressuce.

(6} Repeat steps (1) through (5) as necessary.

¢. If che affected gear is down but not locked:
(1) Retrace and extend gear several times.

(2) Make alternate push-overs and pull-ups with
gear handle in DOWIN posidon.

(3) Retract gear and extend with emergency ex-
tension systerm. (Nos. 3 and 4 hydraulic suc-
tion shut-off switches .. - OFF).

(4) Repeat steps (1) through (3) as necessary.
d. Landing wich gear fully extended but not locked:

{1) Brake selector lever — EMER.

{2} Hydraulic system crossover switch — EMER-
GENCY.
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Do not pump the toc pedals or you will be
unnecessarily displacing additional hydraulic
fluid from the brake lines.

(3} Make a flur lunding if runway length is ade-
quate.

(4} Do not use propeller reversing.

Note
Due to the geometry of the gear, the inertia
of the airplane being opposed by the wheel
brakes will tend to hold the gear in the DOWN
position. This will not be true if propeller

reversing is used for braking action.

(5) Do not use nose gear steering unless unable
to steer aircraft by braking. Do not tren
ofl runway.

{6y Do not raise the flaps.

{7y Maintwin 1000 to 1200 rpm on all four en-
gines and bring aircraft to a smooth stop.
Hold position with the brakes.

Note
This rpm should be maintained to keep the
maximum hydraulic system pressure, which will
keep the landing gear struts extended. A higher
rpm should not be vsed or the lower drag
strut hydravlic eylinder may extend making it
impossible to insert the landing gear safety

pins.

{8} Have the landing pear safety pins inserted.

Some means of preventing the aircraft from
dropping to the runway should be provided as
protection to the ground personnel while the
lunding gear safety pins are inserted. It may
be necessary to move the down lack latch to

the Iocked position manually.

(9) Do not move the aircraft and do not reduce
the engine rpm until the landing gear safety
pins are inserted,
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— EMERGENCY LANDING GEAR EXTENSION —

Pilots

When it is desired to exrend the landing gear using the
emergency system, pilot calls for: EMERGENCY LAND-
ING GEAR EXTENSION CHECK LIST.

1. Landing gear lever — DOWN.
2. Hand pump selector lever — EMER GEAR.

3. Emergeacy hand pump — OPERATE UNTIL
GEAR 1S DOWN AND LOCKED.

Flight Engineer

Acknowledges: EMERGENCY LANDING GEAR EX-
TENSION CHECK LIST.

1. Hydraulic system crossover valve switch — NOR.
MAL.

2. Emergency extension tank quantity — CHECKED.

®  About 245 strokes are required over 3 to 4 minutes to extend and lock all gears. The
design of the gears is such that the uplocks and downlocks must be operated by hydraulic

pressure.

& When the landing pear control lever is placed in the DOWN position, the main gear
may fall of its own weight but may not lock. Therefore, the emergency extension sys-
tem must be used to assure locking in the down positon.

® Opening of the Hydraulic System Crossover Valve may permit operation of the landing

gear.

4. Hand pump selector lever — EMER BRAKE.

@Engineer’s emergency gear extension check list —
COMPLETED.

@Engineer’s emergency gear extension check list—

COMPLETED.

If a Janding must be made with an unlocked gear indication refer to the procedure under
LANDING GEAR SYSTEM MALFUNCTION.

NOSE GEAR EMERGENCY EXTENSION
PROCEDURES.

In cases of an emergency, such as failure in the emergency
hydraulic line to the main gear accompanied by some
other malfunction which prevents the extension of the
nose gear with the normal hydraulic pressure, emergency
pressure can be concentrated in the nose gear line by
closing the M.L.G. SHUT-OFF VALVE, If the rmain
gears can be extended and locked successfully by free
fall, the main geats can be isolated from the emergency
geat extension system, and emergency pressure directed
to the nose gear with the emergency extension procedure.

Note
The emergency main landing gear hydraulic
shut-off valve is located on the left side of the
forward baggage compartment. The valve is
marked M.L.G. SHUT-OFF VALVE,

EMERGENCY LANDING GEAR RETRACTION.

If the landing gear lever will not go past the neutral
position, insert a finger in the hole on the right side
of the control pedestal and push the solenoid pin out of
the way. If handle movement is satisfactory and second-
ary system pressure is up, but gear does not retract,
check the hand pump selector valve at the base of the
pump. If chis valve is in the emergency (aft) position,
the gear return fluid may be crapped, hydraulically lock-
ing the gear in the extended position. If this condition
exists, the fallowing procedure must be rigidly adhered
to: Move the gear handle full down, move the hand
pump selector valve to the brake (forward) position,
and then place the gear handle back up to the posi-
tion. Failure to follow this sequence may rupture the
emergency extension tank.
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EMERGENCY BRAKE OPERATICN.

Nate

If a brake emergency occurs after touchdown,
in which little or no braking action can be
developed by any of the following emergency
procedures, propeller reversing is available
for aerodynamic braking. However, reversing
should be used judiciously if the secondary
hydraulic system is inoperative, because nose
wheel steering will not be available.

WITH PRESSURE IN THE SECONDARY
HYDRAULIC SYSTEM.

If there is no braking action with the brake selector
valve lever in the NORMAL position:

a. Brake selector valve lever — EMER.

b. Hand pump selector lever—check EMER BRAKES
position.

¢. Stand by to operate the hand pump.

WITHOUT PRESSURE [N THE SECONDARY
HYDRAULIC SYSTEM PRIOR TO LANDING.

Note
After landing gear has been locked down by
means of the emergency extension procedure:

a. Emergency extension tank — check Ruid level.

b. Hand pump selector lever—check EMER BRAKES
pusition,

c. Brake selecror valve lever- - EMER.

—— EMERGENCY BRAKE

Pilats

Prior to landing, buc after landing gear has been Iocked
down by means of the cmergency cxtension procedure,
the pilot calls forr EMERGENCY BRAKE CHECK
LIST.

1. Emergency extension tank — CIIECKED (at lease
v full).

b

Haod pump selector lever — EMER. BRAKES.
3. Brake selector valve lever — EMER.

4. Emergency brake pressure indicator — CHECKED.
If less than 1250 psi, raise pressure to 1250 psi
with hand pump.
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d. Emergency brake pressure indicator — check. If
less than 1250 psi, raise pressure to 1250 psi with
hand pump.

e. Depress toe pedals once, and observe emergency
brake pressurc indicator.

Note
A slight pressure drop with one application of
the Dbrakes is normal. If the pressure drop is
cxcessive (more than 100 psi) a reduction in
the number of brake applications available may

be anticipated.

o]

Restore emergency brake pressure to not less than
1250 psi with the hand pump.

CAUTION ]

SR A rie]

During maneuvers requiring extreme movement
of the rudder pedals, it is possible that the
toe pedals may be depressed inadvertently,
thus depleting the accumlator charge. Utmost

care should be exercised to avoid this.

Afecr landing:

a. Operate the emergency hand pump continuously
during the landing roll.

Note
Avoid pumping the toe pedals because this
will reduce the number of useful brake appli-
cations available,

CHECK (IN FLIGHT) ——

Flight Engineer
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— EMERGENCY BRAKE CHECK (IN FLIGHT) —

(CONTINUED)

Pilofs

5. Emergency hand pump — STANDING BY.
Operate the emergency hand pump continuously
during the landing roll.

Note
¢ Avoid pumping the toe pedals because this
will reduce the number of useful brake applica-
tions available.

@ Use propeller reversing with caution. Nose
wheel steering will be inoperative.

Flight Engineer

HYDRAULIC ACCESS DOOR UNLATCHED
IN FLIGHT.

In the event the hydraulic oil tank access door latches
should inadvettently be left open or should come open
in flight, severe buffeting will result. The aft portion of
the door is in a region of reduced pressure which causes
the door to lift under certain flight conditions. This
causes a discontinuity over the upper wing surface and
thus creates turbulence in the wing-to-fuselage fillet area.
The condition under which this buffeting occurs is,
therefore, related to the airspeed and weight of the
airplane, Thus, for each weight and airspeed combina-
tion, there is a critical airspeed above which buffeting
will be minimized or may not occur, Extension of the
wing flaps changes the air flow over the wing in such
a way that the critical airspeed for buffeting with the
access door unlatched is reduced. With 60% flaps, po
buffeting should be experienced in the normal speed
range. It is possible that during landings at landing
gross weights, some buffeting may occur at approximately
touchdown speed.

If buffeting is expetienced and unlatched hydraulic access
door is sauspected, proceed as follows:

a. If possible, increase airspeed to the value where
buffeting does not occur.

This should be done only if it is necessary
to continue cruising flight for a protracted
period. It should not be done in turbulent air
conditions.

Note
If buffeting is first noticed during take-off,
after the wing flaps have been retracted, it
is possible the access door has come open. In
this event, re-extend the wing flaps to 60%.

b. If it is necessary or desirable for other reasons to
maintain lower airspeed, extend the wing flaps as
far as necessaty to stop the buffeting (approx.
60%).

c. Land at the nearest suitable airport and secure
access door.

d. During landing, if buffeting is experienced, main-
tain airspeed above that at which the boffeting
begins.

PROCEDURE FOR DISCONNECTING THE
CABIN SUPERCHARGER DRIVE SHAFTS.

In the event of malfunction, the cabin superchargers
may be disconnected by compressing a spring loaded
lock, mounted adjacent to the Number 1 and 4 engine
blower control levers, and by pushing the levers through
and beyond the LOW BLOWER position. The minimum
rpm for disconnecting the supercharger on the ground
is 1200 rpm.

The procedure for disconnecting a cabin superchazger in
flight is as follows:

a. At the first indication of a cabin supercharger
malfunction, the engineer advises the pilot:—
{Left or Right Hand) CABIN SUPERCHARGER
MALFUNCTIONING. RECOMMEND DIS.
CONNECTING.
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The pilor states: DISCONNECT—CABIN S$1J-
PERCHARGER.

The engineer acknowledges: DISCONNECTING
— SUPERCHARGER.

b.

3-60

Note

If the cabin supercharger being disconnected
is the only source of pressutization remaining,
a descent to safe altitude must be accomplished
immediate]}-', the engineer:

1

(2}

()

Releases hook type lock on the engine blower
control lever quadrant.

Moves corresponding control lever forward
past the low position of the limic of travel.

After noting indications that the cabin super-
charger has disconnected, returns lever to
the desired engine blower position (HIGH
or LOW).

Caution should be taken that proper blower
shift procedure is used, if returning 1o HIGH
blower.

T. 0. 1C121A41

d. The following are indications that the cabin super-
charger has disconnected:

(1} A sharp decrease in the needle spread on the
cabin supercharger differential air pressure in-
dicator,

(2} If noc already lighted, the cabin supercharger
low oil pressure warning light should lighe.

(3) In the event of inability to disconnect the
cabin supercharger, advise the pilat.

(4) I the cabin supercharger fails to disconnect,
the prapeller of the engine driving that super-
charger should be feathered immediacely, pro-
vided all ather engines are operating normaliy.

{5) If the cabin supercharger being disconnected
is the only remaining source of pressurization,
place the auxiliary veat control knob in the
FULL OPEN position, after cabin altitude is
equal to flighr alricude.

below:
Pilots -
Flight Engineer —
Navigator -

Radic Operuator —

NOTE

The abbrevioted emergency check list for each
crew member is now contained in the T. Q. listed

T.0.
T. 0.
T.0.
1.0,

Flight Attendant —T. O,

1C-121 A~{CL)1-1
1C-121A-(CL)1-2
1C-121A-(CLH -3
1C-121A-(CL1-4
1C-121A-(CL)Y-5
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AIR CONDITIONING SYSTEM.

The heating, ventilating, cooling and pressurization
systems on this aircraft are so united and controlled
that they will be considered as one system.

HEATING.

Heated air for the cabin is supplied by two 100,000 btu
combustion heaters located in each wing fillet. Each
heater package, or assembly, contains its own ignition
system and individual units for supplying the com-
bustion fuel /air mixture, Fuel is supplied to the heaters
from the No. 2 and No. 3 engine fuel tanks, The
heaters, during auxiliary ventilation operation, heat
outside ram air. During pressurized operation, cabin
air that is obtained through the redrculation dampers
from the area around the outside of the aft cargo com-
partment liner is heated. A mixture of heated and
unheated air from the output side of the heaters is
then mixed with fresh air from the cabin superchargers
before entering the cabin distribution system. Heated
air for the flight station may be recirculated eabin air

or, by positioning the flight station termperature switch,
a mixture of fresh air and recirculated air or all fresh
air.

VENTILATION.

Ambient air for ventilation is provided by circulating
ram air from inlets in the leading edges of the left
and right stub wing sections, The ram air is directed
from the inlet to the cabin distribution system. The
air from the cabin in exhausted overboard through the
auxiliary ventilation exit valve and the cabin pressure
regulators. Yentilation on the ground is furnished by
the recirculation fans which draw air through the
auxiliary ventilation inlet valves and distribute it to the
cabin in the same manaer as during flight operation,

REFRIGERATION.

Cooled or refrigerated air is supplied to the cabin and
flight station from equipment in the right wing panel,
Partial cooling may be accomplished by positioning the
primary aftercooler and refrigerator switch coward the
coal position which cools supercharged air, Heat crans-
fer from the supercharged air within the tubes is
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auxiliary ventilation in flight with heating
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heat in cabin and flight station
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pressure regulator valve
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avxiliary ventilation and pressurization control—wiring diagram
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heater and hot wall systems—wiring diagram

Section IV
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aftercooler scoop and refrigerator control
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cabin temperature control
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made ta the cooling ram air around the tubes, The
cooling ram air is carried away through the exic door
in the wpper surface of the wing panel. Modulation
of the amount of cooling is then determined hy
the position of the primary aftercooler scoop. Full
cooling and refrigeration may be accomplished by
positioning  the primary aftercooler and refrigerator
switch (o the full COOL position. From the outlet
side of the primary aftercooler, the air flows into the
compressor turbine of the cooling unit, From this
turbine, the air passes through the secondary heat ex-
thanger, then back into the cxpansion turbine of the
cooling unit. From this turbine the air flows through
the water separator into the fusclage duct.

PRESSURIZATION,

Ambient air is ducted through inlets on the wing lead-
ing edges to the cabin superchargers located in the out-
board nacelles. It is then compressed and passed thtough
the refrigeration and cooling equipment located in the
right wing and then introduced into the fuseluge
structure to pressurize and ventilate this arca when
the auxilizry ventilation system is closed. The amount
and rate at which the cabin air is exhausted overboard
to maintain selected cabin pressure are determined by
the auxiliary pressure regulator valve, the master pres-
sure regulator control valve, the altitude selector, and
the rate-of-change selector. The auxiliary pressure
regulator valve automatically meters the outflow of
cabin air in response to variable pncumatic control
forces from the master pressure regulator control valve.
The valve varies the pneumati: control forces in re-
sponse to the manually selected pusitions of the zldtude
and rate-of-change selectors. These instruments provide
for temote positioning of the isobaric section of the
valve, permitting selective automatic operation up to
a oaximum pressure differential of 8.25 inches of
mercuty, Two cabin pressure safety relief and vacoum
dump valves are installed on the aft pressure bulkhead.
These valves act as a safety pressure relief valve and
2 varuum dump vaive. The housing (in which these
valves are installed) is hinge-mounted from the top to
petrmit it to swing inward if outside pressure is greater
than inside pressure.

AIR CONDITIONING CONTROLS.
Heater Switches (Left and Right),

The heater switches (33 figure 4-7) are two-position
switches labeled ON and OFF. The ON positions
permit operation of the cabin hcaters provided the
recirculating fan switches are ON and the cabin tem-
perature selector switch is set above a specified tem-
perature.  This antomatic  type electrical system is

4-16
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protected by left and right heater circuic breakers locaced
on the 260 switch pancl.

Emergency Heater Switch,

This guarded switch {6 figurc 4-7} will cause the heaters
to cycle at a temperature {140°C) in excess of the
normal cycling range by over-riding the oumide com-
pensators of the lefr and cight hand eycling control
CITCULEs.

Heater Emergency Ignition Switches (Left and Right).

These two-position switches (1 figure 4-7) are labeled
EMERGENCY and NORMAL. The EMERGENCY
position permits selection of an alternate set of ignition
points if the first set of ignition points malfunctions.
The NORMAL position selects the fiest set of ignition
points. The cabin heazer circuit breakers, located on the
260 upper switch paoel, protect the emergency ignition
switches.

Note
Operare the emergency ignition switch first
and then the heater switch to prevent possible

damage to the ignition unit transfer relay.

Fan Switches {Left and Right).

The fan switches (30 figure £7) are two-position
switches labeled ON and QFF. The fans are located on
the forward end of each heater. These switches must be
on for heater operation, and at all times to provide
recirculated air and combustion air during auxiliary
ventilation. The recirculating dampers are connected to
the fan switches and auxiliary ventilation control, which
provides means of shucting off or allowing recdireulated
air to enter the cabin. When the fan switches are turned
off, or when the auxiliary vearilation knob is approx-
imarely 40% open, the recirculation dampers are closed.

Cabin Temperature Selector Rheostat.

This switch is a rheostat-type switch located on the
galley control panel and is labeled in degrees from
155 to 27.7° € with the word IDDECREASE pointing
to the low number. Cabin thermistors automaticaily
control selecced temperatures. A bridge circuit breaker,
located on the 26 switch panel, protects this phase
of the cabin heater electrical system.

Cabin Temperature Switch.

The cabin temperature switch is a four-position switch
(5 figure 4.7} with the following positions: AUTO-
MATIC, OFF, COOL and WARM. The AUTOMATIC
position controls the temperature of the cabin according
to the serting of the cabin temperature selector rheostat,
The COQIL and WARM pasitions are used to averride
automatic operation to obtain a desiced temperature.
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heater system
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aftercooler and refrigerator schematic
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The OFF position prevents the cabin control circuit
from effecting any further temperature change.

Flight Station Fan Switch.

The flight station fan switch (11 figure 4-7) is an
electrically-actuated, two-position, ON and OFF switch
that controls the flight station fan. Air circulation in
the flight stadion is increased when the switch is in the
ON position.

Flight Station Temperature Switch.

This is a four-position switch (32 figure 4.7y with
the following positions: AUTOMATIC, OFF, COOL
and WARM. The AUTOMATIC position controls the
temperature of the flight station according to the setting
of the flight station temperature selector rheostat. The
COOL and WARM positions are used to override
automatic operation to obtain a desired temperature.
The OFF position prevents the flight station control
circuit from effecting any further temperature change.

Flight Station Temperature Selector Rheostat.

The flight station temperature selector (2 figure 4.7)
is 2 rheostat-type switch and is labeled in degrees from
15.5 to 27.7° C with the word DECREASE pointing to
the low number. Flighe station thermistocs automatically
control selected temperatures. A bridge circuit breaker,
located on the 260 switch panel, protects chis phase of
the heater circuit.

Left-Hand Mix Valve Switch.

This control is a four-position switch (14 figure 4-7)
labeled AUTO, OFF, WARM and COOL. The AUTO-
MATIC position provides normal operation of the left-
hand cabin mixing valve through the slaving control
bridge. The WARM, COOL or OFF positions provide
manual control of the left-hand mixing valve, overriding
the right-hand mixing valve and slaving control system.
The mixing valve moves to provide a mixture of te-
circulated cabin air and heated air while the heater is
aperating during pressutized operation. During auxiliary
ventilation operation, the mixing valve moves to provide
a mixture of fresh auxiliary ventilation air and heated
fresh air (if desired) from the cabin heaters, The mixing
valve ceases to change pasition when the switch is
returned to OFF position. The full-warm position sup-
plies no fresh air, but recirculated heated air only. This
circuit is protected by a circuit breaker on the 260 switch
panel.

Auxiliary Ventilation Knob.

The auxiliary ventilation knob (4 figure 4-7) is a rheo-
stat switch circularly labeled CLOSED, A and B. This

Section IV
Avxiliary Equipment

switch is mechanically interconnected with the super-
charger control {which also completes an electrical
drevit to the combustion air blowers); the pressutiza-
tion control switch which in turn controls the left and
right auxiliary ventilation inlets, and the auxiliary
ventilation exit. The switch in the A position dumps
cabin supercharger discharge air and adjusts super-
charger air to minimum flow; arms the combustion
air blowers circuit (which will operate if the cabin
heater control calls for heat), and opens the cabin
pressure regulator valves. Clockwise movement of the
auxiliary ventilation control knob switch past the A
position progressively opens the auxiliary ventilation
inlet and exit valves. However, the inlet valves open
20% prior to the initial opening of the exit valves.
Any degree of opening of the auxiliary ventilation inlet
and exit valves is obtainable according to the positioning
of the switch. Position B of the switch provides moderate
cabin and flight station ventilatiop without excessive
air circulation. Complete clockwise movement of the
switch provides maximum auxiliary ventilation {auxiliary
ventilation inlets and exit fully open and recirculation
valves closed). The CLOSED position of the switch
provides cabin supercharger discharge air to the fuselage
according to flow requirements; closes the pressure
regulator valve; de-enetgizes the combustion air blowet,
and closes the auxiliary ventilation inlet valves and
exit valve. The circuits are protected by an auxiliary
ventilation control citcuit breaker, a supercharger con-
trol and altitude warning circuit breaker, a cabin altitude
control circuit breaker, and a pressure regulator valve
control circuit breaker, All current breakers are located
on the 260 upper switch panel,

Cabin Altitude Selector.

The cabin altitude selector (25 figure 4-7) operates a
needle type indicator mounted on a dial that is calibrated
both in inches-of-mercury and in thousands-of-feet. The
knob (and needle) is mechanically connected to a
potentiometer in such a manner that selection of an
altitnde on the dial mechanically positions the arm of
the potentiometer so that each selected altitude is equal
to a certain resistance value on the potentiometer. An
isobaric changer potentiometer is connected to the
selector potentiometer relay coil so that when an
altitude is selected, and the selector potentiometer moves
to put the circuit in an unbalanced condition, the micro-
positioner moves the isobaric changer potentiometer,
which actuates the isobaric spring-tension motor to
correspond to the altitude selected. This results in an
increase or a decrease in the sensing head valve release
pressure, until the circuit is again in balance. This circuit
is ptotected by the cabin altitude control circuit breaker
located on the 260 switch paoel.
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auxiliary vent control knob
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ond puts them on minimum flow: completas an eleetrical cire
cuit to the combustion air blowers (they will operate if the
flight station or cabin thermostatic controls ealt for heat);
and opens the cabin pressure regulator valves,

Clockwise movement of the aux. vent. contral knob, past the
A position, progressively opens the auxiliary ventilation in=
let und exit valves, When the inlet valves are (0% open
{cpproximotely the 10:00 o'clock position on the contral

F125-1-4-24

IMLET AND
EXIT VALVES
100% OFEN

AAAK T MU ALXILLARY
VENTILATION

knob) the aux. vent. exit valves start to epen. The last 80%
travel of the contral knob completes the opening of both

inlet and exit valves. Any degree of open is ohtaineble by
positioning the control knob, The position B of the qux. vent.
control system is a recommended pasition for moderate cabin
and flight station ventilation without excessive air ¢ircula=
tion. The QOPEN position provides maximum auxiliary vanti-
lation (the gux. vent. inlets and exits are fully open{. In the
CLOSED position the cabin superchargers are supplying air

to the fuseloge according to Flaw requirements; the combus=
tion air blower is de=energized; and the aux. vent. inlats ond
exits are closed,

Figure 4-4
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auxiliary vent control knob
(emergency operation)

FUSELAGE FIRE PROCEDURE

The cabin superchargers
are dumped and put on
minimum Fow; arms the
combustion alr blowars,
opans the cabln pressure
regulator valves, and the
auxiliary ventilation inlet
and ex]t valves are closed,

»

Qverride pressure regulators
to 2" af Hq. cabin differential
pressure then move the Aux-
iliary Ventilation Contrel Knob
ta the full open position for
approximately 15 seconds,
Then return the Auxitiary
ventilation Cantrol Knab to
position "A" to prevent the
parfial pressurization of the
cabin, which interferes with
the opening of windows and
doars.

Auxiliary ventilation Inlet
valves are approximately
40% open; 1he auxillary
venlilation exit valve is
approximately 25% open;
the air recirculaiion dam-
pars are closed.

AFTER
DEPRESSURIZATION

SMOKE REMOVAL

The cabin superchargers
are dumped and put on
minimum flow: arms the
combustion alr Glowers,
opens the cabin pressure
requlator vaives, and the
auxffary venttiation inlet
and exdt valves are closed.

AFTER
DEPRESSURIZATION

CLOSED

>

EMERGENCY DEPRESSURIZATION

The catin superchargers
are dumped and put on
minlmum flaw; arms the
combustion alr blowers,
apens the catin pressure
regulator valves, and the
auxlifacy ventllatian Inlet
and ex]t valves are closed,

F125-1-4-235

10

DEPRESSURYZE
AFTER

DEPRESSURLZATION

CLOSED

Aux vent.

inlet vatves
and exit valve -
completely apen

Figure 4-5

Section 1V
Avxiliary Equipment

After depressurizing to ap-
proximalely 2" of Hg cabin
differential pressure, move
the Auxiliary Ventilation
Control Knob to position
“B' I the cabin is occu-
pied. This affords moderate
auxiliary ventilation with-
out excessive air circu-
lation. 1¢ the cabin is not
occupied and there is oxy-
gen available for 1he crew,
position "A" may be used
1o shut off the auxiliary
ventilation system com-
pletely and minimize air
circulation.

T
DEPRESSUR IZE

Aux vent,

inlet valves
and exit valve -
completely open

Override pressure regulators
to 2" of Hg cabin differential
pressure Then move the Aux-
iliary ventilation Controt
Knob 1o the Full open position
for approximately 15 seconds.
Then, if wingows or doors are
to be opered, move the Aux-
iliary Ventilation Centrol Knob
to position ""A™ to prevent par-
tial pressurizatlon. 1f ne win-
dows or doors are to be opened
the Auxiliary Ventilation Con-
irol Knob may be moved to any
position 1o afford the desired
amount of ventilation.
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Section IV
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Vertical Velocity (Rote-of-Change] Selecter,

The rate-of-change selector (27 figure 4-7) operates a
needle-type indicator mounted on a dial that is calibrated
in hundreds-of-fr. per min, The knob (and needle) is
mechanically connected 1o a movable brush that makes
electrical rontact with a plastic cylinder which has a
wedge-shaped contact inlay in its outer surface. This
contact completes the circuit 1o the sensing head valve.
A constant-speed electric motor causes the contact-
cylinder to revolve, resulting in the interruption of
this circuit. Rate-of-change in cabin pressure varies
directly with the width of the contact-inlay which is
determined by selection on the instrument (and, as a
result, on the movable brush). This circuit is protected
by the cabin altitude control circuit breaker located
on the 260 switch panel.

Altitude Selector Reset Switch and Light.

The altitude selector reset switch (7 figure 4-7) is a
three-position switch labeled AUTQ, OFF and ALT.
SEL. RESET. This switch should be in the AUTO
position for all normal flight conditions. The OFF
position will stop the changer assembly at the existing
condition, and the ALT. SEL. RESET position will by-
pass the cabin rate-of-change selector for an approximate
2500 ft. rate of change. The reset light (26 figure 4-7)
will glow when the switch is in the ALT. SEL, RESET
position wntil the cabin altitude selector setting has
been obtained. This switch and light are part of the
cabin rate-of-change selector circuit. Power for the
switch and light are derived from the 260 d.c. bus.

Pressure Regulater Valve Override Switch.

The pressure regulator valve override switch (8 figure
4-7} is a three-position switch with AUTOMATIC,
OFF and OPEN positions. The AUTOMATIC position
is used during normal flight. The OPEN position opens
the pressure regulator valves by electrically overriding
the autematic position, and opening the valves electric-
ally by positioning the jackscrews to the desired position.
The OFF position is ased to sclect cabin altitude man-
ually during flight. Power for this swicch is derived from
the 260 d.c. bus.

Ground Test Switch.

This switch (22 figure 4-7) is guarded and is laheled
ON FOR GROUND CHECK-PRES. INSTR. In the
ON position it permits pressurization tests on the ground
by overriding the differential pressure switch, which in
turn allows the rate-of-change selector to function. With
this switch in the ON position, the pressure regulators
will function because the landing gear scissors switch is

bypassed.

4.22
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Auxiliary Ventilation Exit Switch.

The aux. vent. exit switch (11 figure 1-24) is a three-
position switch located on the flighe engineer’s lower
switch panel. This switch is placarded AUTO, OFF,
and OPEN. In the OPEN position, the aux. vent. exit
door is opened. In the AUTQ position, the aux. vent.
exit door is positioned by the aux. vent. control knob. In
the OFF position, the door remains where it was
previously positioned.

Cabin Supercharger Disconnect Levers.

The cabin supercharger disconnect levers (4 figure
1-24), (same as No. 1 and No. 4 eogine supercharger
levers), are labeled EMERGENCY CABIN SUPCHGR.
DISCONNECT with an arrow pointing outboard and
are located on the flight engineer’s control quadrant.
The full outboard, or quadrant-stop positian, is the drive
shaft disconnect position. The spring-loaded gate lever
prevents inadvertent disconnection of the supercharger
drive shaft when operating the supercharger levers.

Heater Cycling Lights (Left and Right).

The heater cycling lights (3 figure 4-7) flicker amber
whenever the cycling control solenoid cleses. The cyel-
ing control solenoid operates the fuel cycling solenoid,
ignition and the amber light for the heater.

Heater Temperature Indicators.

The heater temperature indicators (I3 figure 4-7) are
two gages that provide a continuous indication of cabin
heater dischacge air temperatures in degrees Centigrade.
A resistance bulb in the discharge duce electrically trans-
mits temperature by d_c. current to the indicators.

Heater Overheat Warning Lights {Left and Right).

The heater overheat warning lights (3 figure 4-7) glow
red whenever the cabin heaters reach an unsafe tem-
perature. ¥When one of these lights glows, it also in-
dicates that the cabin heater is in a "locked-out” off
condition,

Supercharger Pressure Indicators {Left and Right).

The supeccharger pressure indicators (20 fgure 4-7)
provide a continuous indication of the pressure differen-
tial, in inches-of-mercury {absolute), that exists between
the inlet and outlet ducts of the cabin superchargers.
Needle No. 1 reads inlet pressure and needle No. 2
reads outlet pressure.

Cabin Supercharger High Oil Temperature Lights
{Left and Right),

The cabin supercharger high oil temperature lights
(19, 21 figure 4-7) glow red whenever “oil-in” tem-
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Section IV
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perature exceeds a safe (225° F) value, When one of
these lights glows, the associated cabin supercharger
should be disconnected, Power is derived from the 260
d.c. bus.

Supercharger Sump Oil Pressure Indicator.

The supercharger sump oil pressure indicator (10 fig-
ure 4-7) is a dual gage that provides a continuous indi-
cation of supercharger sump oil pressure in pounds per
square inch,

Supercharger Low Qil Pressure Warning Lights
(Left and Right).

The supercharger low oil pressure warning lights (9
figure 4-7) glow red whenever sump oil pressure is below
a safe (3245 psi) value. The affected supercharger
should be disconnected when a light glows.

Cabin Differentia| Pressure Indicator,

The cabin differential pressure indicator (23 figure 4-7)
provides a continuous indication, in inches-of-mercury,
of the differential pressure between cabin and atmos-
pheric pressures,

Cabin Low Pressure Warning Light.

The cabin low pressure warning light (31 figure 4-7)
glows red whenever the cabin altitude is 10,000 feet or
above,

Cabin Altitude and Differential Pressure Gage.

-The cabin altitude and differential pressure gage (29
figure 4-7) is located on the 260 ait conditioning panel.
The A-pointer provides a continuous indication of the
airplane pressure altitude and the C-pointet indicates the
equivalent cabin pressure in feet. The dial quadrant
indicates differential pressure in pounds per square inch.

Cabin Yertical Velocity Indicator,

The cabin vertical velocity (rate-of-climb) indicator {28
figure 4-7) provides a continuous indication of changes
of cabin pressure, Cabin rate of ascent and descent is
indicated in feet per minute,

Altitude Selecior Reset Light.

Refer to rate selector override switch under Air Condi-
tioning Controls (26 figure 4.7).

Cabin Temperature Indicator.

The cabin temperature indicator (24 figure 4-7) provides
a contintuous indication of cabin air temperature derived
from a resistance bulb. It is calibrated in degrees Centi-
grade,

4-24
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NORMAL OPERATING PROCEDURES.

Ground Truck Heating or Cooling.

The flight compartment and cabin areas may be heated
or cooled on the ground without the engines operating
by petforming the following steps:

1. Artach [ow-pressure truck to the ground-air con-
nection.

2. Fan switches—OFF.

3, Aux. vent knob—POSITION A.

4. Heater switches—QFF.

5. Flight station fan switch—as required.

6. Flight station temperature swicch — position as
required.

Heoting and Cooling During Ground Operation.

The flight compattment and cabin areas may be heated
or cooled on the ground with the engines operating by
performing the following steps:

1. Fan switches—ON,

2. Flight station fan switch—as desited.

3. All windows and doors—closed.

If ground heating is required:
1. Aux. vent knob—OPEN.
2. Cabin temp. switch—WARM.,
3. Heater switches—ON.
4, If additional flight compartment heat is required:
a. Flight station temperature swiech—WARM.
b. Flight stacion fan switch—ON.

If ground cooling or refrigeration is required:

Note
When refrigeration is necessary during taxiing,
operate the outboard engines a¢ 1200 rpm and
idle the inboard engines. This will provide the
necessary rpm for the cabin superchargers with-
ourt resuleing in high taxi speed.

. Auxiliary vent. exit switch—OPEN.

. Primary aftercooler and refrigerator knob—COOL.
. Aux. vent kaob—CLOSED.

. Cabin temperature switch—Set for desired cooling.

L A A

5. Flight station temperature switcch—Position as
required.

Heating and Cacling During Flight Operation,

The flight compartment and cabin areas may be heated
or cooled during flight as follows:

1. Fan switches—QN.
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rol panel

17

SWITCHES 18
FLIGHT STATION TEMPERATURE SELECTOR
RHEOSTAT 19
LEFT AND RIGHT HAND OVERHEAT WARNING
AND CYCLING LIGHTS 20
AUXILIARY VENTILATION KNOB 21
CABIN TEMPERATURE SWITCH
EMERGENCY HEATER SWITCH 2
ALTITUDE SELECTOR RESET SWITCH 23
PRESSURE REGULATOR VALVE OVERRIDE SWITCH 24
RIGHT AND LEFT HAND SUPERCHARGER LOW OIL 25
PRESSURE WARNING LIGHTS 26
SUPERCHARGER SUMP OIL PRESSURE INDICATOR 27
FLIGHT STATION FAN SWITCH 28
COMBUSTION AIR OVERRIDE SWITCH 29
LEFT AND RIGHT HAND HEATER TEMPERATURE 30
INDICATORS 3l
LEFT HAND MIX VALVE SWITCH 32
FLIGHT ENGINEER'S OXYGEN BLINKER GAGE 3
FLIGHT ENGINEER'S OXYGEN REGULATOR

Figure 4-7

9

10 1 12 13

20 19

STATION 260 PANEL LIGHTS

CO-PILOT'S AND ENGINEER'S OXYGEN PRESSURE
GAGE

RIGHT HAND SUPERCHARGER HIGH OIL TEMPERATURE
LIGHT

LEFT AND RIGHT SUPERCHARGER PRESSURE INDICATORS
LEFT HAND SUPERCHARGER HIGH OIL TEMPERATURE
LIGHT

GROUND TEST SWITCH

CABIN DIFFERENTIAL PRESSURE INDICATOR

CABIN TEMPERATURE INDICATOR

CABIN ALTITUDE SELECTOR

ALTITUDE SELECTOR RESET LIGHT

VERTICAL VELOCITY (RATE OF CHANGE) SELECTOR
CABIN VERTICAL VELOCITY INDICATOR

CABIN ALTITUDE AND DIFFERENTIAL PRESSURE GAGE
LEFT AND RIGHT HAND FAN SWITCHES

CABIN LOW PRESSURE WARNING LIGHT

FLIGHT STATION TEMPERATURE SWITCH

LEFT AND RIGHT HAND HEATER SWITCHES
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If heating is required:

1. Cabin temperature selector rheostat—3et to tem-
perature required,

2. Heater switches—ON.

If additional flight compartment heat is required:

1. Flight station fan switch—ON.

2. Flight station mix valve switth—WARM.

3. Primary aftercooler and refrigeration knob —
YWARM position for desired temperature, then to OFF
position after desired temperature is reached.

if additonal flight compartment cooling is required:
1, Flighr station fan switch—ON.
2. Flight station temperature switch—COOL.
3. Afrercooler—as desired.

Auxiliory Ventilation During Ground Operation.

The flight compartment and cabin areas may be venti-
lated on the ground during engine operation by per-
forming the following steps:

t. Aux. vent. knob—OPEN.

2. Fan swirches—ON

3, Flight station fan switch-—as required.

4. All windows and doors—Closed.

Auxiliary Ventilation During Flight Operation —
Unpressurized.

The flight compariment and cabin areas may be ventila-
ted during flight as follows:

1. Before take-off.
a. Fan switches—ON.
b. Aux. vent. knob—OPEN.

2. During flight.
a. Aux. vent. knob—as required to maintain ade-
quate ventilation.
b. Flight station temperature switch—as desired.
¢. Flight station fan switch—ON.
3. Before landing.
a. Aux. vent. knob—position A,

Pressurization Control.

The flight compartment and cabin areas may be pres-
surized for flight operation by performing the following
steps:
1. Before starting engines.

a. Ground test switch—OFF (down).

b. Cabin altitude selector—set to 300 feet above
field altitnde,

¢. Altitude selectar reser switch—ALT. SEL. RE-
S8ET uatil cabin altitude selector reser light goes out,
then move switch to AUTQ position.

d. Aux. vent. kneb—position A,

e. Rate-of-change selector—300 feet per minute,

4-26
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f. Pressure regulator valve override switch —
AUTOMATIC,
g. Auxiliary vent. exit switch—OPEN,

2. During engine ground operation (before taxiing).
a. Fan switches—QN,
b. Flight station fan switch-—as required.
¢. All windows and doars—closed.
d. Aux. vent knob-—-Position A.
e. Close auxiliaty exit valve for 15 seconds.

3. During second segment climb,
a. Aux. vent knob—CLOSED.
b. Auxiliary vent. exit switch—CLOSED.
c. Cabin altitude selector—during climb select de-
sired vent, cabin altitude,

4. Descent.

a. At the start of descent, reset cabin altirude se-
lector to 500 feet above field alritude. Control rate-of-
change as aircraft descends.

Note

If during descent, ic appears that the alticudes
will not meet at approximately 500 feet above
the field, increase or decrease the cabin rate-of-
change settings, as required.

5. Before landing.
a. Heater switches—QFF.
b. Fan switches—OFF,
c. Auxiliary vene exit switch—OPEN.
d. Aux. vent. knob—position A for propeller re-
vetsing.
Note
Refer to paragraphs on heating, cooling and re-
frigeration for procedure to be followed to
maintain required cabin and fight station tem-
peratures,

AIR CONDITIONING SYSTEM EMERGENCY
PROCEDURES.

Cakin Heater Malfunction.

If the heater does not operate properly, as indicated by
the cycling light glowing but no heater temperature,
accomplish the following:

a. Swirch 1o HEATER IGNITION EMERGENCY
in flight. (If heater malfunction still exists, cthe follow-
ing items should be investigated on the ground; heater
fuel pump, heater fuel shut-off solenoid, induction vi-
brator, and the fuel cycling solenoid.}

If the heater does not operate properly, as indicated by
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no heatet temperature and failure of the cycling light
to glow, accomplish the following in flight:

a. Position mix valves to the WARM position.

b. Turn the combustion air override switch to
OVERRIDE position. Cause could be that the air inlet
valve is restricted or iced up.

Note

If this condition still exists in flighe, the fol-
lowing units could be inoperative; the com-
bustion air pressure switch and differential
pressure switch. These items ate not accessible
during flight and must be checked on the
ground.

If the heater is cycling normally, but with an indication
of low cabin temperatures:

a. Turn the cabin temperature theoscat to a higher
setting.

b. Check cabin mix by positioning to WARM.
¢. Check to see that cabin thermister is not clogged.

d. Use EMERGENCY HEATER switch to cycle
heater to a higher temperature.

‘Each cabin heater is protected by a fenwall overheat
switch. Should the normal or overheat cycling control
fail ar some other units malfunction, which would cause
the heater to overheat, the fenwall overheat switch will
electrically lockout the heater at a temperature of ap-
proximately 180°C. Oc_casionally, nnder extreme condi-

tions of airflow, a rapid rise of the combustion chamber -

temperature may cause a heater to lockout with an indi-
cated temperature which dges not seem excessive. To
re-energize the heater circuit after the lockout, place
heater switches off, leave recitculation fans on to cool
heaters, then place heater switch in the ON position. 1If
the fenwall thermal switch has cooled, the heater will
sfart.

-

CAUTION

If the heater circuit locks out a second time,
it should not be reset until the cause has been
determined.

Sechion IV
Auxiliary Equipment
Cabin Hecter Fire Control Procedure.

For procedures, refer to Section 1L

Emergency Smoke Removal,
For aux. vent. control knob operation refer to figure
4-5. For emergency procedure, refer to Section IIE.

Fuselage ond Cargo Emergency Fire Procedures.

For aux. vent. conttol knob operation refer to figure
4.5. For emergency procedure, refer to Section IIL

Emergency Depressurizotion.

(Refer to figure 4-5).

1. Override pressure regulators 1o 27 differendial then

aux. vent. to position B.

2. Place the aux. vent. control knob in the full
OPEN position for approximately 15 seconds, then return
the knob to position A. The aux. vent. control knob
must be returned to position A to prevent partial pres-
surization of the cabin by tbe auxiliary ventilation sys-
tem, which is sufficient to intecfere with the opening

of windows and doors.

WL S A S A .

CAUTION )

s

Electrical power must be available for emer-
gency depressurization with the aux. vent. con-
trol knob,

3. Heater switches — AS DESIRED.
4. Fan switches—AS DESIRED.

5. Descend to a low, safe altitude.

Pressurization With One Cabin Supercharger.

If it is necessary to maintain cabin pressurization on
one cabin supercharger, it should be understood that
operation with cabin pressurized at full differential
from the output of one cabin supercharger is marginal
and depends upoa the cabin differential required and the
rate of leakage from the cabin through normal de-
terioration of seals with service use. Therefore, if opera-
tion with only one cabin supercharger connected, and
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anti-icing system (airplanes with windshield anti-icing
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anfi-icing system (airplanes with windshield anfi-icing)
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full differeatial is required, it is recommended that the
following step be performed:

1. Galley and radio rack venturi — CLOSED.

' CAUTION |
~

E

If difhculty is experienced in maintaining cabin
pressure up to the maximum differential with
the galley venturi closed, descend to a cruising
altitude where the cabin altitude can be main-
tained at 10,000 feet or less.

Cabin Supercharger Drive Shaft Disconnect.

Note

#®  The cabin supercharger discontiect may be actu-
ated with the engine operating at any RPM
within the normal operating range.

#  Observe normal blower shift procedures if high
blower engine operation is to be resumed after
disconnecting cabin superchargers.

ailidls gt o

b 4
CAUTION |

Disconnect cabin supercharger when a definite
malfunction is indicated, sach as low sump oil
pressure, high oil temperature, low air flow,
or when 150°C temperature is indicated on dis-
connect gear box.

1. Release hook-type lock on No. 1 and/or No. 4
engine supercharger control lever.

2. Move control lever past the LOW position to the
end of irs travel.

3. Return lever to desired engine supercharger po-
sition.

When the cabin supercharger drive shaft is completely
disconnected, either one of the following indications
will be noted:

1. Oil pressure warning light, if not already on, will
come on as soon as the drive shaft is disengaged from
the engine.

2. No pressure differential will be indicated on the
dual pressure gage.

4 4
b CAVTION |

The propeller of the affected engine should be
feathered immediately if the cabin supercharger
does not disconnect.
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ANTLICING, DE-ICING, DEFOGGING AND
VACUUM SYSTEMS.

Anti-icing or de-icing facilicies are provided for the
leading edges of the wing and empennage, windshield,
carburetors, propellers, pitot heads and masts, and an-
tenna mast. Defogging facilities are provided for the
windshield panels, astral dome and the cabin windows.
The pilot's and copilot’s forward windshield panels are
equipped with wipers pawered by 28-volt d.c. The wiper
is controlled by a five position rheostat switch labeled,
LOW, MED, HIGH, OFF and PARK.

WING AND EMPENNAGE LEADING EDGE
DE-ICING SYSTEM.

Ice may be removed after it has formed on the leading
edges of the wing and empennage by electrically-timed
prneumatically inflated and deflated rubber boots. Pres-
sure and vacuum for the pneumatic system are supplied
by four engine-driven air pumps. Refer to figure 4-9.

De-lcer Boots.

The de-icer boots are made in segments that are firmly
bonded to the leading edges of the wing and empennage.
Each segment incorporates two sepatate systems of tubes
with independent connections to their respective dis-
tributor valves except those segments that are attached
to the tips of the stabilizer and to the fins, each of which
has one system of cells. The boots are surfaced with a
conductive coating to prevent the accumulation of static
electricity which, when discharged, would interfere with
radio reception.

De-lcer Boot Pumps.

Four rotary, four-vane, positive-displacement, engine-
driven air pumps, one mounted on each engine, supply
air pressure and vacuum for the ppeumatic de-icer sys-
tem, The two outboard pumps supply pressure; the two
inboard pumps supply both pressure and suction.

De-lcer Boot Vescuum System.

The twe inboard pumps supply suction for the de.icer
boots. The output from the pressure side of the two
pumps which supply vacuurmn is also used as a source of
pressure.

De-lcer Boot Pressure System.

Preumatic pressure from the four pumps is directed
through oil separators to relief valves, These relief valves
maintain 10 pounds per square inch at the outlet poits
which pratects the system from pressure surges in excess
of 10 pounds by discharging excess air overhoard. Check
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de-icing system

DEICER PRESSURE GAGE |

DISTRIBUTOR VALVE .~

GROUND TEST CONNECTION

RELIEF YALYE — OPENS
AT 19 [+0,-1]
INCHES MERCURY

EMGINE REAR CHL SUMP

T. 0. 1C-121A-)

T0 DE-ICER BOOTS

"
" _FLAPPER VALVE
“EXHAUST LINE

»

- TQ
rd vaCUUM SOURCE

RELIEF VALVE — OPENS
AT 16 (40,- 1}
(INCHES MERCURY

O, SEPARATOR
-~
Y

DRAIN LINE

™,

“\_EXHAUST UNE

. K
" DRAIN_UINE
N 3

' OlL TRP

4.32

VACUUM PUMP

FI25-1-4-28(2}

Figure 4-9 (Sheef 2)



T. 0. 1C-121A-1

valves downstream from the main oil separator prevent
loss of system pressure in the event of failure of amy
pump. From the main oil separatot, the compressed air
passes to the main pressure line, then to the disttibutor
valve from which pressure is delivered to the de-icer
boot segments in metered pulsations.

Distributar Valve.

The de-icet boots are operated cyclically through the
action of the distributor valve. The valve consists of
a 24-volt d.c. motor, a reduction gear crain, an integtal
Geneva movement, and a valve rotor operating in a
distribution housing. The valve provides a de-icing cycle
consisting of a five-second inflation period, 2 five-second
deflation petiod (air in the boots discharging to the
atmosphere), and a 30-second dormant period. During
the dormant petiod the boots remain deflated 2and the
distributor valve connects the boots to the vacuum sys-
tem to prevent possible inflation of the boots caused by
high lifc conditions above the leading edges of the
surfaces. When the system is turned off the de-icer boots
will continue to operate until the cycle is completed.

Wing De-lcer Switch.

This switch (9 figure 1-20), located on the co-pilot’s side
switch panel, routes 28-volt d.c. power from the tmain
d.c. bus to the electrically operated de-icer distributor
valve. This switch has two positions, WING (up) and
OFF (down).

De-lcar System Indicator,

One direct reading vacuum-pressure indicator (40 fig-
ure 1-18) is mouanted on the pilot’s instrument panel.
With de-icer boots off, the instrument indicates vacuum
pressure to the boots. With de-icet boots om, the in-
strument indicates the pressure and vacuum going to
the empennage boots.

Vacuum Prossure Indicator.

One direct reading vacuum pressure indicator {42 figure
1-18) is mounted on the pilot’s auxiiiary instrument
panel. It registers the vacuum in the system in inches
of mercury.

Vacuum Pump Warning Lights.

A warning light for Number 2 and 3 vacuum pump
is Jocated on the pilot's auxiliaty panel( 43 figure 1-18)
and on the flight engineer’s lower instrument panel (25
figure 1-23). They are energized by vacuum warning
units located in the suction line of Number 2 and 3
vacuum pump. Power is derived from the main d.c. bus.

Saction IV
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NORMAL OPERATING PROCEDURE FOR
DE-ICER BOOTS.

Ice may be eliminated more effectively from the leading
edges of the wing and empennage if it i< permitted
to build up to % inch for clear ice and % inch in thick-
ness for rime ice before the de-icer boots are turned
on, A thin film of ice may be flexible, but when it
thickens, the expansion and contraction of the boots will
crack it and permit it to be blown off. ‘The method
of operation of boots depends largely upon the rype
and severity of icing conditions. However, intermittent
operation, allowing the ice to build up slightly in be-
rween operations, has generally been found ic be the
most effecdve.

1. Wing de-icer switch—ON.

Note
Wing and empennage de-icer boots must be
turned OFF prior to landing.

WINDOW DEFOGGING SYSTEM.

The five front windshield panels are equipped with
distributor manifolds through which heated air may be
directed against the inner surface of the panels to pre-
vent fogging. An electrically-energized heater-blower
assembly, mounted forward of the pilot's instrument
panels, supplies warm air for the system. The bheater is
protected by a special overheat thermostat which will
open the relay circuit if the heater becomes overheated.
In addition, the heater circuit is protected by a push-to-
reset circuit breaker on the MJB No. 3 circuit breaker
panel. The blower circuit is protected by a push-pull cit-
cuit breaker. The circuit is designed so that the heater
will function only when the blower is operating. How-
ever, the blower may be operated without the heater. In
addition the airplane is equipped with two infra-red
heaters. The two heaters are connected in series with 2
control switch mounted on the co-pilot’s switch panel.
The purpose of the infra-red heaters is 1o de-fog the
inner surface of the windshield panels just forward of
the pilot and copilot.

The space between the inner and outer panes of the
cabin windows is ventilated by warm air from the air
conditioning system of the aircraft to prevent fogging
and icing. Operation is automatic, and air circulates
berween the double window panes whenever the air
conditioning system is operating.

Windshield Defog Blowar Switch.

A three-position toggle switch on the copilot’s switch
panel (6 figure 1-20) controls the blower and arms the

433



Section |V T.0. 1C

Auxiliary Equipment

-121A-1

pitot heaters circvit

INDICATOH LIGHTE

ey

PIMGT HEADS

10 AN

?é}—ﬁ'-q

Yy

ST ANMP

MAST REICER
SWITEH

;L: T
LEFT MaN L &

0 i

SCISS50R SWITCH

AMTEMMA WaST PTCT MASTS

FITOT HEATERS SWITCHES AND INDICATOR LIGHTS

ANTENNA AND FTOT MAST SWITCH

i
I
|

550505 HOOL0 § 989

|

Figure 4-9

heater circuit so that the heater may be turned on if
tequired. ‘The blower swicch is placarded HIGH, OFF,
and LOW, Power is derived from the main d.c. bus,

Windshield Defog Heater Switch.

A two-paosition, HEAT and OFF, windshield defogging
heater switch (5 figure 1-20) is located on the copilot’s

side panel. Power is derived from the main d.c. bus.

Windshield Infra-Red Heater Switch,

A two-pasition switch (10 figure 1-20), located on the
copilot's side panel and labeled WINDSHIELD INFRA-
RED and QFF, controls operation of the windshield
infra-red heaters. Power is derived from the main

d.c. bhus.

CAUTION

o e al

Remove cover before operating heater,
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NORMAL OPERATING PROCEDURES FOR THE
WINDSHIELD DEFOGGING SYSTEM.
When fopging occors on the windshield panels, place

the system in operation as follows:

1. To start, move the blower switch to HIGH or
LOW, as required.

2

If heat is oecessary, move the heater switch to
HEAT.
3 When defogging is no longer necessary, turn

heater switch (FF. After 30 seconds, turn blower
switch (OFF.

CAUTION ]

P, 3

Leave the windshield defogging blower switch
on at least 30 seconds ofter turning off the

heater switch to cool the heating element.
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ALCOHOL ANTI-ICING SYSTEMS.

The alcohol anti-icing systems provide a means for
removing ice from the carburetors, windshields, and
propellers. With the exception of the alcohol tanks,
the systems are independent. (Refer to figure 4-8).

Alcohol Tanks.

One 20-gallon alcohol tank is mounted in the aft end of
each outboard engine nacelle. The filler wells are lo-
cated in the upper surface of the wing and are equipped
with drains leading overboard. The carburetors and
propellers are supplied from the tank located on their
respective sides of the aircraft. The five windshield
panels are supplied from either or both alcohol tanks.
There is no interconnection between the two tanks.

Alcohol Pumps.

Four electrically-driven anti-icing pumps are mounted
in the left hand side of each outboard nacelle. One
pump supplies alcohol to the propellers on its respective
side; the second pump supplies alcohol to the windshield
anti-icing system; and the third and fourth pumps serve
the inboard and outboard engine carburetors. The pump
serving the propellers delivers a minimum of five gallons
of alcohol per hour (2.5 gallons per propeller); each
pump serving the carburetors is capable of delivering
30 gallons per hour; each or both pumps serving the
windshield panels afford a maximum flow of 11 gallons
per hour.

Alcohol Anti-Icer Fluid Quantity Indicator.

Each alcohol tank is equipped with a d.c. electrically
operated liquidometer-type, fluid quantity transmitter
which registers alcohol quantity in gallons on a dual
indicator mounted on the flight engineer’s upper instru-
ment panel (54 figure 1-23).

CARBURETOR ALCOHOL ANTI-ICING SYSTEM.

Alcohol may be used to dislodge ice after it has formed
in the carburetors. The carburetor alcohol anti-icing
system (figure 4-8) delivers alcohol to the carburetors
through three dual outlets in each upper deck, each
positioned to provide adequate coverage of the critical
carburetor icing area.

Carburetor Anti-lcer Switches.

The four carburetor anti-icing system alcohol pumps are
individually controlled by momentary-contact, switch-
type circuit breakers (9 figure 1-11) which are spring-
loaded to OFF. The switches are mounted on the M]B
No. 2 switch panel.
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pilot’s glare-shield
panel

F125-C1-4-62

Figure 4-10

Normal Operating Procedure for the Carburetor
Alcohol Anti-lcing System.

When alcohol injection is necessary to combat carbu-
retor icing, momentary application (from 3 to 5 seconds)
is usually sufficient. If more alcohol is necessary to con-
trol heavy or continued icing, is should be injected
intermittently. Refer to Section VII, Carburetor Icing,
for further discussion of this procedure.

PROPELLER ALCOHOL ANTI-ICING SYSTEM.

One of the two outlets of each propeller anti-icing pump
supplies the outboard propeller, and the other supplies
the inboard propeller. Alcohol is delivered by the pumps
to the propeller slinger rings. Centrifugal force propels
the alcohol to the outside of the slinger ring and through
feeder tubes to the grooved boots mounted on the lead-
ing edges of the propeller blades. The regulator check
valve in the alcohol line prevents the alcohol from
escaping except when the pumps are operating.

Propeller Anti-Icer Rheostats and Indicator Lights

(Left and Right).

The alcohol pumps are controlled by two rheostat
switches (16 figure 1-11) located on the M]B No. 2
panel. One switch controls alcohol delivery to the two
left propellers, the other controls delivery to the two
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right propellers. The switches are labeled OFF, ON and,
at the extreme clockwise limit of che arc, INCREASE.
The ON position energizes the pumps; the positions
cdockwise from ON control the delivety rate of the
alcohol. At the full ON postion, rate of delivery will
be 2.5 gal. /hr for each propeller, Two lights (37 figure
1-23) on the flight engineer’s instrument panel indicate
when the switches are ON,

Mormal Operating Procedure for Propeller
Anti-lcing System,

To start the propeller alcohol anti-icing system:

1. Turn the propeller anti-icer rheostats clockwise to
full INCREASE, then back to the position which will
give the desired delivery rate.

2. Increase or decrease the alcohol delivery rate as
may be required by icing conditions.

3. To stop the propeller anti-icing system, turn the
rheostat switches counterclockwise to OFF,

4. Cross check with the indicator lights intensity.
Lowest intensity desired for prolenged use.

WINDSHIELD ALCOHOL ANTI-ICING SYSTEM.

The windshield alcohol anti-icing system (figure 4-8)
can be served from either or both right and lefc side sup-
ply and delivery units. One system in each outhoard
nacelle delivers fluid to the manifolds mounted outside
and below each of the five forward panels. With all
windshields being de-iced the rate of flow will be 11 gal./
hr. Either or both pumps can be used as a pressure source.
Delivery of alcohol to the individual windshield panels
is controlled by valves forward of and below the pilot's
{15 figure 1-19} and copilot’s {13 fgure 1-20) side
panels,

Windshield Alcohal Anti-lcar Pump Switches.

A two-position toggle switch (11 figure 1-20) for each
windshield anci-icer pump is mounted on the copilot's
side panel. These two switches, placarded ON and OFF,
direct d.c. power to the pumps from the main d.c. bus
when placed in the ON position,

PITOT HEAD DE-ICING SYSTEM.
(Figure 4-9 sheet 3).

Electrically energized resistance elements mounted in-
side of the two pitot heads provide heat to prevent the
accumulation of moistute or the formadon of ice in the
impact cubes. The heating elements operate from the
d.c. electrical system and are energized, as required,
through the pitot heat switches.
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Pitot Hect Switches and Indicator Lights.

A two-position toggle switch (4 figure 1-20) for each
pitot heater is mounted on the copilot’s side panel. These
two switches are placarded LEFT or RIGHT, ON and
OFF. The heaters are energized when the switches are
in the up position. Two indicator lights, mounted be-
tween the swirches, glow when the pitot heaters are
energized. The lights will go out if an open circuit
occurs.

Antenna Mast De-lcer Switch.

A two-position toggle switch located on the copilot’s
switch panel (8 figure 1-20), turns on power from the
main d.c. bus to the antenna mast de-icer when it is
placed in the MAST (up) position. Power is available
to the de-icer switch through the left MLG scissor
switch (figure 4-9 Sheet 3).

COMMUNICATIONS AND ASSOCIATED
ELECTRONIC EQUIPMENT.

Electronic equipment is installed in the aircraft for radio
communications, navigation, search, identification, and
intercommunication among crew members. Most of the
radio equipment is located on the forward radio rack in
the flight station and the navigator’s radio equipment
rack. Other equipment is located in the clothes closet
just aft of the rear passenger doot and in the aft baggage
compartment, A functional breakdown of equipment in
the aircraft is listed in the Table of Communications and
Associated Electronic Equipment in this section, with the
following information tabulated for each unit: cype of
unit, function, frequency band or range, and location of
controls. The location of antennas associated with the
communications and electronics equipment is shown on
figure 4-13. Cerfain C-121A aircraft have equipment
changes or minor variations. These are noted in the list of
Communications and Associated Electronic Equipment.

Note

No transmission will be made on emergency
(distress) frequency channels except for emer-
gency purposes. For test, demonstration, or
drill purposes, the radio equipment will be
operated in a shielded toom to prevent trans-
mission of messages that could be construed as
actual emergency messages.
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POWER DISTRIBUTION SYSTEM.

Power for radio and other electronic equipment is

obtained from the 28-volt d.c. bus. Two 115-VA, 400-
cycle single-phase inverters furnish fixed-frequency al-
ternating current. One of these inverters is used as a
main inverter with the other as a spare. Changeover
to the spare inverter may be accomplished automatically
or manually. The operating spare system is arranged so
that the main inverter supplies 115-volt radio power
to all ac. loads except radar set AN/APS-42, which
is supplied by the spare inverter. The spare inverter may
be energized by operating the spare inverter selector
switch located to the right of the main inverter switch on
the radio operator’s side panel. If the main inverter
fails, the amber warning light will go on, indicating
that the automatic transfer relay has transfered the load
to the spare inverter. Since radar set AN/APS-42 re-
ceives its power from the spare inverter it will be auto-
matically disconnected when the spare inverter takes
the load from the main inverter. Each inverter circuit
is protected against sustained overload by remote control
thermal circuit breakers mounted above the inverters.

Main Radio Junction Box.

A main radio junction box (figure 4-11) which includes
all relays, terminal strips, circuit breakers and fuses re-
quired for operation of the radio and radar equipment,
is mounted on the aft face of the station 260 bulkhead
and is accessible by removing the cover under the navi-
gator’s table. Fuses and circuit breakers are plainly visi-
ble on a reset panel to the right of the junction box. The
emergency radio d.c. bus, located in the radio junction
box, supplies d.c. power to the following equipment:
VHF-1, Pilot’s and Copilot's AIC-10 control boxes,
P. A. system, and portions of the IFS system. This is
accomplished by placing the emergency a.c. inverter
switch on the engineer’s side panel to ON. This switch
closes a relay labeled, INSTRUMENT TRANSFER and
also a relay labeled, VHF EMERG, located on the main
radio J box, which applies d.c. power to the equipment
listed above.

ANTENNA SYSTEM.

The antenna system is installed as shown on figure 4-13.

(AN/AIC-10A) INTERPHONE COMMUNICATION
SYSTEM.
The AIC-10A is a transistorized version of the AIC-10
intercommunications system. This equipment provides
for the following:

a. Voice communications between any or all inter-
phone stations.
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Figure 4-11

b. A means of switching the microphone to any

radio transmitter or to the interphone system.

c. Individual selection at each crew station of the
audio output of any radio receiver or the interphone
system.

d. A call facility whereby all positions of the flight
crew may be called by interphone regardless of the set-
ting of the microphone or facility switches at any of the

called stations.
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TABLE OF COMMUNICATIONS AND ASSOCIATED ELECTRONIC EQUIPMENT

Liaisen Spare Receiver

588 Transceiver
Note: Installed on
all A/C except USAF
serials 48-610 and
48-615

HF-2 Transceiver
Note: Installed only
in USAF secials
44-610 and 48-615

AM-FM Receiver
Note: Installed only
in USAF serials
48-608 and 48-610

{Part of ARC-8
System HE-2)

BC-348.
(Part of ARC-8
System

KWM-1

ARC.58

or CW signals

Receives voice MOW
ot CW signals

Transmits or receives
$3B or CW signals

Tranymits or receives
558 voice or amplitude
modulated voice signals

Receives AM-FM sigoals
in broadcast or short
wave

me’s, 200-500 kc's

Dual range, 1.5 to 18
mc's, 200-500 kc's

Long range, [4.0tw0
30,0 mc’s

Long range, 2.0 to
29.999 mc's

Location of
Type Designation Function Range Cantrols
COMMUNICATIONS
Interphone Systermn AN/AIC-10A Inter-crew audio and Crew stations, baggage Crew scations, galley,
micrephones compartments,ail cane, statercom, rear passenger
engine nacelles, nose door, engine nacelles, nose
wheel wheel and baggage com.
partments, and tail cone
P.A. System M1I-36 General announcements Speakers in cabin and Handsets for copilot,
and radio broadcases stateroom of nose galley, rear passenger
to passengers. Cockpit wheel well speaker door. P, A, selector {radio
to ground through nose operator)
wheel well speaker
LHF Command AMNsARC-27 Short range, two-way - Line of sight, 225.0 to Pilots’ overhead radio
Transmitter/Receiver voice communication 3399 me's control panel
VHF-1 and VHF-2 VHF 101 Short range, two-way Line of sight, 116.0 o Pilots' overhead radio
Command Trans- voice communication 149.95 mc's contro] pane]
mitters and Receivers
HF-1 Transceiver Collins Transmits ot receives Long range, 2 10 25 Radio operator’s console
6185-1 voice (PH) or radio mc's
telegraph (CW)
|
HF-2 Transmitter AN/ART-13A Transmits voice MCW Long range, 2 to Radio operator’s position
{Parcof ARC8 or CW signals i8.1 mc’s
System}
HF-2 Liaison Receiver BC-348. Receives voice MOW Dual range, 1.5 w 18 Radio operator’s tahle

Radio aperator’s table

Radio operator’s table

Radio operator’s console

Stateroom
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TABLE OF COMMUNICATIONS AND ASSOCIATED ELECTRONIC EQUIPMENT

Location of
Type Designation Function Range Controls
NAVIGATION
ADF-1 and ADF-2 AN/ARN-G Reception of voice and 20 to 200 miles depend- Pilots' overhead radio
Radio Compass Sets code signals for direc- ing on frequency and control panel and
tion finding and time of day navigator’s station
bearings
VOR-1and VOR-2 AN/ARN-14 Reception of VOR, Line of sight, 108 te Pilots’ overhead radio
Receivers VAR and Localizer 135.9 mc’s control panel
signals
Glide Slope Receiver AN/ARN-18 Reception of glide slope 15 miles, 329.3 to 335 Automatically tuned by
signals from ILS me's VOR-1 control pilots’
stattons overhead radio control
panel
Marker Beacon AN/ ARN-32 Reception of location Fixed tuned 75 mc’s Indicator lights on pilots”
Receiver marker and marker and copilot's instrument
beacon signals panels
TACAN Trans- AN/ARN-21 TACAN omni and Line of sight Filows’ overhead radio
mitter /Receiver TACAN distance control panel
measuring
Radio Altimeter AN/APN-I Indicates altitude above Dual range, 0-400 feet Pilot’s instrument panel
terrain and D-4000 feet
Radio Altimeter SCR-718C Indicartes altitnde above 40,000 feet Navigator's station
(High Alt) terrain
LORAN Receiver AN/APNG Indicates mapping Day—700 miles Navigaror’s station
fixes for distaace Night—1400 miles
tocation and courses
ldentification IFF AN/APX.25 Reception and trans- Line of sight Pilots' overhead radio
mission of identification control panel
signals
Search Radar AN/APS-42A Navigation, weather 5, 10, 30, 100 and 200 Master control-130/ECHO !
ISO/ECHO observance, anti- miles, TD range of 30 control at navigator's
Attachment collision warning, miles station, scopes at pilot's
weather inverted signal and navigator’s stations
Integrated Flight ED-103 Gachers information Line of sight Pilot's instrument panet
System from both localizer and

glide slope receivers,
stabilized magnetic
compass, and bank
information from gyro-
scope and passes it to
Steering computer,
which then passes in-
formation to approach
horizon and course
indicators giving pilot
continuous steering
information and clear,
cencise picture of his
position
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interphone control panels

pilot’s and navigator’s

1 2 3 4 5 ] 7 8

18 17 16 15 1413 12 1110 9

flight engineer’s stateroom

( ALL EXCEPT USAF SERIAL 48-617
19 20 21 22

ol
R |

-
4

R =

11 ADF-1 AUDIO SWITCH
12 ADF-2 AUDIO SWITCH
13 UHF AUDIO SWITCH

1 PANEL LIGHT BRIGHTNESS RHEQSTAT 14 HF-1 AUDIO SWITCH

2 VOLUME CONTROL KNOB 15 HF-2 AUDIO SWITCH

3 VHF-2 AUDIO SWITCH 16 MICROPHONE SELECTOR SWITCH

4 VHF-1 AUDIO SWITCH 17 NORMAL/AUX LISTEN SELECTOR

5 VOR-2 AUDIO SWITCH SWITCH

6 VOR-1 AUDIO SWITCH 18 HF-1/HF-2 MICROPHONE SELECTOR SWITCH

7 INTERPHONE AUDIO SWITCH 19 READY LIGHT

8 MARKER BEACON AUDIO SWITCH 20 PHONE LIGHT

9 SPARE SWITCHES 21 RADIO OPERATOR CALL SWITCH

10 TACAN AUDIO SWITCH 22 HANDSET F125-C1-4-113 (1)

Figure 4-12 (Sheet 1)
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crew interphone control
panel (typical)

Section IV
Auxiliary Equipment

passenger address control
— copilot’s station

.
F125-C1-4-113 (2)

1 HANDSET
2 INTERNAL/EXTERNAL SPEAKER SWITCH

Figure 4-12 (Sheet 2)

Primary power for operating this equipment is supplied
from the 28 volt d.c. radio circuit. The AIC-10A provides
intercommunications at the following stations: pilot, co-
pilot, radio operator, flight engineer, navigator, galley,
stateroom conference table, rear passenger door, tail
cone, No. 2 and 3 engine nacelles, baggage compartment
and nose wheel strut. Speakers with ON/OFF switches
are located at the pilot, copilot and navigator positions.

Interphone Consoles.
(Refer to figures 4-12 and 4-17.)

Interphone consoles providing crew intercommunication
and radio operation are located at the pilot’s, copilot’s,
navigator’s, flight engineer’s (figure 4-12), and the radio
operator’s (figure 4-17) positions. An interphone console
providing intercommunication and radio operation from
the stateroom is also located and controlled at the radio

operator’s position. All interphone consoles are identical
except for the number of monitoring switches available
on the flight engineer and stateroom controls. Inter-
phone facilities only are available at the galley, rear
passenger door No. 2 and 3 engine nacelles, tail cone,
baggage compartment and nose wheel strut (figure

4-12). The functions and controls for the interphone
consoles are as follows:

Microphone Selector Switch. This rotary-type switch
is located at the lower center of the selector box panel.
The switch provides positions which connect the micro-
phone to a selected transmitter or interphone. The CALL
position is used to alert any or all stations in the inter-
communications system. The microphone selector switch
is spring-loaded to rotate to INTER position from the
CALL position when the switch is released. The INTER
position is used for interphone communication between
the various stations in the aircraft. The remaining posi-
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antenna diagram

SCR-718 RADIO ALT. ANTENNAS

VHF-1 ANTENNA
ARN-6 ADF LOOP ANTENNAS

ARN-6 ADF SENSE ANTENNAS
ARC-27 UHF ANTENNA
ARN-21 TACAN ANTENNA

IFF ANTENNA

( HF-1) 6185-1 ANTENNA

VHF-2 ANTENNA

T. 0. 1C-121A-1

MARKER BEACON ANTENNA

APN-1 RADIO ALT ANTENNAS
TRAILING WIRE ANTENNA

(HF-2) ARC-8 AND APN-9 LORAN ANTENNAS
( REFER TO NOTE )

4
_.‘

000 °

‘Vl

5 0
ARN-18 GLIDE SLOPE ANTENNA & o ©
‘ﬁ.’.'u o ©

APS-42 RADAR ANTENNA

ARN-14 LOCALIZER AND
VOR ANTENNAS ( FLUSH )

NOTE

@®ON USAF SERIALS 48-610 AND 48-615, THE RIGHT ANTENNA IS USED BY THE ARC-58
SSB SYSTEM AND THE LEFT ANTENNA IS USED BY THE BC-348 AND APN-9 LORAN.

@ON AIRCRAFT HAVING A SEMI-PERMANENT INSTALLATION OF SSB MOBILE
EQUIPMENT, ONE ANTENNA LEG IS USED BY THE SSB MOBILE EQUIPMENT

AND THE OTHER LEG IS USED BY THE ARC-8 AND APN-9 LORAN.

F125-Cl-4-58

Figure 4-13

tions are labeled according to the function provided at
the various stations. When the microphone output is to
be directed through a radio transmitter, it is necessary
to set up the desired frequency on the control panel
for the individual radio.

Audio Switches. Toggle switches are arranged hori-
zontally across each individual panel, above the micro-
phone selector switch. These switches control the choice
of aural reception coming through the headphones.
Placing any switch in the down position cuts off audible
sound from the related circuit. Placing any switch in the
up position connects the audio output from the related

4-42

receiver or interphone circuit to the headphones. Any
combination of circuits may be monitored simultane-
ously.

Volume Control. This control is located to the left
of the microphone selector switch and regulates the
audio level of the signal heard in the headphones. This
control does not regulate volume when the CALL facility
is being used.

Note

The normal position for the selector box vol-
ume control knob is in the straight up (12
o'clock) position. This is the position for max-
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imum undistorted volume for normal signals.
Incteased rotation will increase by only a small
amouni the normai audio level, but will greatly
increase crosstalk, etc. To reduce the possibility
of undesirable background interference, when
it is necessary to rotate the volume control
beyond the normal pesition, the volume con-
trols for the unmonitored receivers should be
checked to determine that they are not higher
than their norma! listening level.

Normal/Aux Listen Selector Switch. The NORMAL/
AUX LISTEN selector switch located to the right of the
microphone selector switch enables interphone and radio
reception to be maintained if the internal amplifier of
the contro! panel fails. The AUX LISTEN position by-
passes the internal amplifier in case of failare, and con-
nects the headphones directly to audio output of any
one radio selected, The microphone cannot be used in
this position, and only one of the channels may be
monitored ar a time. A definite switching priority con-
trols the selection, First priority is held by the first (left)
monitoring switch on the first row of switches above the
microphone selector. While the switch is ON (up) no
other circuit is conpected, regardless of any other switch-
ing. When it is off priority passes to the next monitoring
switch to the right. When all the monitoring switches
on the microphone selector panel above the microphone
selector switch ave set to off position, priority passes to
the first (left) switch on the next panel and continues
to the right along the line of monitoring switches, etc.
A safety wire holds the toggle switch in the NORMAL
position during normal operation.

Panel Brightness Switch. This switch is used to control
panei lighting.

HE-1/HF-2 Microphone Selector Switch (Pilot, Copilot
and Navigator Control Panels Only). This switch is
used to select either the HF-1 or HF-2 system for opera-
tion when the microphone selector is in the HF position,

VHF-1/VHF-2 Microphone Selactor Switch {Radic Oper-
ator's Control Panel Only). This switch is used to select
either the VHF.1 or VHEF-2 system for operation when
the microphone selector is in the VHF position.

Section WV
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Stateroom Inter Control Panel (USAF Serials 48-608
thru 48-615).

The stateroom inter control panel (figure 4-14), Sheet
2), identical to other selector panels, is located on che
radio operator’s console. It includes facilities for passen-
gers in the stateroom to transmit and receive through
certain radio sets or the interphone system. A telephone
handset which is connected to the selector bax control
panel and located on the stateroom conference table, is
connected to certain radios or interphone selected by
the radio operator. The functions and controls for the
stateroom inter control panel are as follows:

Stateroom Handset Microphone Selector $Switch. This
rotary type switch is located at the lower center of the
selector box panel. The switch provides five positions
which connece the handset to & selected transmitter or
intecphone, The positions are labeled, INTER, HF-1
and HF.2. The remaining two positions ate not used,

Stateroom Handset Audio Switches, Five toggle
switches are arranged horizontally across the panel,
above the microphone selector switch. These switches
contral the chaice of aural reception going through the
handset. Placing any switch in the down position cuts
off audible sound from the related circuit. Placing any
switch in the up position connects the andio output from
the related receiver or interphone circuit ta the handset.
The switches are fabeled, from left to righe, INTER,
HF-1, HF-2, BC-348. The remaining switch is not used.

Note

The BC-348 is referted to as the Liaison Spare
BC-348.

Stateroom Handset Volume Control. This concrol is
located to the left of the microphone selector switch
and regulates che audio level of the signal heard in the
handset. The radio operator has no aural means of
determining the actual listening level in the handset, It
is recommended thar this volume contral be set to the
straight-up (12 o'clock) position, or to the same ap-
proximate position of the radio operatot’s selector panel
volume control. Audio signals to the handset will then
be at approximately the same listening level as those
received through the radio operatar’s headphones.
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flight station radio rack — typical

13

10

Figure 4-14 (Sheet 1)
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SSB ANTENNA MATCH BOX

DY-66A VOR-2 POWER SUPPLY

AN/ARN-18 GLIDE SLOPE RECEIVER

ID-307 TACAN MASTER AZIMUTH INDICATOR
1D-251 BEARING CONVERTER INDICATOR (2 PLACES )
AN/ARN-14 VOR-2 RECEIVER

AN/ART-13A HF-2 TRANSMITTER

VHF 101

AN/ARN-6 RADIO COMPASS

AN/ARN-32 MARKER BEACON RECEIVER
AN/ARN-14 VOR-1 RECEIVER

28V DC RECEPTACLE

DY-66A VOR-1 POWER SUPPLY

F125-C1-4-43 (1)
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flight station radio rack

{ USAF SERIALS 48-610 AND 48-615)

DY-66A VOR-1 POWER SUPPLY

DY-66A VOR-2 POWER SUPPLY

AN/ARN-14 VOR-2 RECEIVER

1D-307 TACAN MASTER AZIMUTH INDICATOR
ARC-58 RECEIVEREXCITER

ARC-58 TRANSMITTER

VHF 101

AN/ARN-6 RADIO COMPASS

AN/ARN-14 VOR-1 RECEIVER

ARC-58 ANTENNA COUPLER

T I R L

—_
o

F125-C1-4~43 (2)

Figure 4-14 (Sheet 2]
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Stateroom and Radio Operator's Call Lights and
Switches. A system of call lights and switches is used
at the radio operator and statercom locations to alert
either station of a calling party. On the stateroom con-
ference table the lights are labeled, PHONE, READY,
and are controlled by a switch on the radio operator’s
console. The PHONE light, when on, indicates to a
passenger that he is being called on the interphone,
The READY light, when on, indicates to a passenger
that his party is on the line (radiotelephone only). A
switch labeled, PRESS TQ CALL RADIO OPERATOR,
is used by a passenger to call the radio operacor. A light
located on the radio operator’s console comes on any
time this switch is pressed. The switch on the radic
operator's console labeled, CALL/READY, activaces
cither the phane or ready lights on the statercom table,
The CALL light on the radio operator’s console has a
reset switch below it to turn off the light after call has
been answered.

PASSENGER ADDRESS SYSTEM MI-36,

The passenger address system is used to make general
announcements to the passengers from the copilot’s sta-
tion (figure 4-12), galley (figure 4-25), and flight attend-
ant’s aft panel (figure 4-26). In addition, the output of
most of the radio receivers may be conected to the pas-
senger address system as selected by the radio operator
{figure 4-17). Loudspeakers are located at various points
in the comparenents and an external loudspezker is
located in the nose wheel well. A switch (2 figure 412
Sheet 2) labeled, INTERNAL/EXTERNAL, is used to
connect the passenger address system to all speakers
within the airplane or to the external speaker in the nose
wheel well. This switch is iocated near the copilot's hand-
set and would normally be in the INTERNAL position

for flight operation. The copilot's handset would then-

always be connected to all speakers for announcements
and for emergency use in case of ditching, etc. Handsets
located at the galley and rear passenger door are selected
for operation of either the passenger address system ot
interphone. This is accomplished by means of a switch
labeled, INTERPHONE/PUBLIC ADDRESS, located
near the handset at each station. The handset in the co-
pilot’s position is located above his right shoulder and

can be easily reached by the engineer for operation,
if necessary,

Passenger Address Amplifier MI-36A.

The MI-36A amplifier is an audio amplifier with a self-
contained power supply. It is designed for use in making
announcements or for passenger entertainment. The
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amplifier has no operating controls. Two potentiometers,
which are adjustable from the fronc panel, are labeled
HI and LO. These potentiometers are volume controls
which regulate the amonnt of gain to the internal speak-
ers or external speaker. HI, controls gain on the internal
speakers, LO, controls gain on the external speaker. The
amplifier is located in the aft clothes closet and is
operated from the 28 volt d.c. radio circuit.

Passenger Address Rodio Broadcast Selector Controls.

These controls (figure 4-17) enable the radio operator
to connect the output of certain receivers to the passen-
ger address system for broadcast to the passengers. The
controls zre located on the radio operator’s console and
have no effect on the normal operation of the passenger
address system. If a radio broadcast is being made over
the passenger address system and any of the handsets
are operated, the radic broadcast is automatically dis-
cannected. The functions and controls for the passenger
address radio broadcast. panel are as follows:

Passenger Address Rodio Receiver Selector Switch,
This rotary type switch, labeled, OFF, ADF-1, ADF-2,
HF-1, HF-2, and BC.348 (34, 37 figure 4-17), is located
on the radio operator’s console, Rotaring this switch to
any of the above mendoned radios will avtomatically
connect the set to the passenger address system.

Passenger Address Radio Broodcost Spoaker Switch.
This switch, labeled, ALL/PASS SPKRS (32, 35 figure
4-17), is located to the right of the selector input switch,
With this switch in the ALL position the radio broad-
cast will be heard on all compartment speakers. With
this switch in the PASS SPKRS position the radio
broadcast will be heard on speakers in the passenger
compartments only.

Passenger Address Radio Broadcast Volume Contral,
This control, located to the right of the broadcast
speaker switch, (28, 31 figure 4-17) is used to regulate
the audio output of the radio selected for broadcast.

To place equipment in operadon:

1. Aircraft power supply—ON.

2. Radio power switch—ON.

3. Internal/External switch—AS DESIRED,
To turn equipment OFF:

1. Radio power switch—OFF.,
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ADF-2 CW/VOICE SWITCH

ADF-2 LOOP ROTATOR SWITCH
ADF-2 BAND SELECTOR

ADF-2 VOLUME CONTROL KNOB
ADF-2 FUNCTION SELECTOR SWITCH
ADF-2 TUNING CRANK

VHF-2 ON/OFF SWITCH

VHF-2 SCS/DCS/DCD SELECTOR SWITCH
VHF-2 FREQUENCY SELECTOR KNOBS
VHF-2 VOLUME CONTROL KNOB
VHF-2 SQUELCH CONTROL KNOB

IFF MODE 2/0UT SWITCH

IFF 1/P-MIC-OFF SELECTOR SWITCH
IFF MODE 3/0UT SWITCH

IFF FUNCTION SELECTOR SWITCH
IFF MODE 3 CODER SELECTOR

IFF MODE 1 CODER SELECTOR
VOR-2 ON/OFF SWITCH

VOR-2 FREQUENCY SELECTOR

VOR-2 VOLUME CONTROL KNOB

UHF FREQUENCY CARD

UHF FREQUENCY CARD LIGHT SWITCH

Figure 4-15
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pilots’ overhead radio control panel

VOR-2/TACAN NAV INST SELECT SWITCH
VOR-1 VOLUME CONTROL KNOB

VOR-1 FREQUENCY SELECTOR

VOR-1 ONJOFF SWITCH

TACAN VOLUME CONTROL KNOB

TACAN CHANNEL SELECTOR

TACAN FUNCTION SELECTOR SWITCH
UHF PRESET CHANNEL SELECTOR SWITCH
UHF FUNCTION SELECTOR SWITCH

UHF FREQUENCY SELECTOR

UHF VOLUME CONTROL KNOB

VHF-1 SQUELCH CONTROL KNOB

VHF-1 VOLUME CONTROL KNOB

VHF-1 FREQUENCY SELECTOR KNOBS
VHF-1 ON/OFF SWITCH

VHF-1 SCS/DCS/DCD SELECTOR SWITCH
ADF-1 TUNING CRANK

ADF-1 FUNCTION SELECTOR SWITCH
ADF-1 VOLUME CONTROL KNOB

ADF-1 BAND SELECTOR

ADF-1 CW/VOICE SWITCH

ADF-1 LOOP ROTATOR SWITCH

Fl25-C1=4-40
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AN/ARC-27 UHF TRANSMITTER/RECEIVER SET.

The AN-ARC-27 UUHF provides short range communi-
cation in the frequency range of 225.0 to 399.9 mc's with
a transmitter cutpuc of 9 watts. A control box, located
on the pilots’ overhead radio coocrol panel (figure
4-15), provides operation of any one of 20 preset chan-
nels or manual operation. Manual operation permits
direct sclection of 1750 frequencies by means of three
rotary-type frequency selector konobs. The cransmitrer -
receiver (10 fipure 4-21) is located in the navigator’s
radie rack and receives power from the 28 volt d.c.
radio circuit.

Nate

®  An automatic time delay of at least one mioute
is allowed for the equipment to warm up o
prectude damage.

®  No transmission will be made on the emergen-
oy {distress) frequency channels except for em-
ergency pucrposes, in order to prevent transmis-
sion of messages that could be construed as

actual emergency messages,
To place equipment in operadon:
1. Aircrafc power supply—ON.

2. Radio power switch—ON.

3. Function switch—T ‘R (If you wish to monitor
guard receiver 243.0 mc's, in additon to main receiver,
place function swicch to: TR | G-REC.)

4. Receiver toggle switch (o intercommunication
panel)—UHF.

5. Microphone selcror switch- -UHF.

6. Channel selector switch—ROTATE to the desired
channel (1 through 20). (If manual operation is desired,

rotate channel selector to M, and turn frequency selector

switches to frequency desired.)

7. Volume control—ADJUST AS REQUIRED.
To turn equipment OFF:

1. Function switch—OFF,

VHF 101 COMMUNICATION SYSTEMS.
(Refer to Figure 4-16)

The Collins VHF 101 communication systems operate
in the frequency range from 1160 to 14995 mc's in
increments of 50 ks, Propagation in the VHF frequency
range limits communication to essentially line-of-sight
distances uader normal operating condidons.
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Two completely independent VHF 101 systems are in-
stalled in the airplane. Each of the two systems consists
of a receiver, a rransmitter, a low drag antenna, and
remote controls, Transmitters and receivers are located
in the flight stration radio rack (8, 7, figure 4-14), and
the remote control boxes are on the pilot’s overhead
radio control panel (ﬁgure.zi-lf')). The transmitter has
a power ourput of 25 wartts, and a frequency selection
change time of less than 6 seconds. Operation of both

systems is from 28 volt d.c. radio cirenits.

VHF Communications Controls and Control Circuits.

Conwrols for the VHF radios are on the pilot's over-
head radio concrol panel. Twe control boxes are used
since each of the VHF systems is completely independ-
ent of the other. The contrel box on the left is VHF-1
and the concrol box on the right is YHF-2 (figure 4-15).
Specific controls for each of the control boxes consist of
an ON OTF switch, a squelch control, a volume control,
a switch to sclect SC8 (single channel simplex) or
DCS-DCD (double channel simplex, and two frequency
selector knobs. A window above these knobs indicates

directly, in megacycles, the operating frequency selected.

The SCS5-TICS switch (8, 38 figure 4-15) is provided so
that either single channel simplex or double channcl
simplex modes may be used. When the switch is posi-
tioned o SCS transmissions are made on the same fre-
quency as sclected in the window. When the swirch is
positioned to DCS transmissions are made on a fre-
quency 6 megacycles above that frequency selected in the
window. Normal operation is with the switch in the SC5

position.

VHF Communication Antennas No. 1 and 2.
{Refer to Figure 4-13)

An antenna for VIIV communication system No. 1 s
located on the bottom of the airplane, just forward of
the nose wheel. A second antenna, for system No. 2, is
located on the top centerline of the airplane, forward

of the navigator's astradome.

Note

® Reception on YHF-1 may bhe erratic at times
during the ground operations due to shielding



T. 0. 1C-121A41

effects of the nose wheel well doors.

® No transmission will be made on emergency
(distress) frequency channels except for emer-
gency purposes, in order to prevent transmis-
sion of messages that could be construed as
actual emergency messages.

To place equipment in operation:
1. Aircraft power supply—ON.
2. Radio power switch—ON.
3. Function ON/OFF switch—ON.

4. Receiver toggle switch (on intercommunication
control console — VHF-1 or VHF-2.

$. Microphone selector switch—VHF-1 or VHF-2,

6. Frequency knobs—rotate to desired frequency as
indicated in window.

7. Volume control—adjust as required.

8. Squelch control—adjust to a point where noise
just disappears.

To turn equipment OFF:
1. Function ON/OFF switch-——OFF.

COLLINS 61B5-1 HF COMMUNICATION SYSTEM.

The COLLINS 6185-1 HF transceiver provides trans-
micting and receiving facilities through 144 crystal con-
trolled channels in the frequency range 2.0 to 25.0
megacycles. This equipment is controlled from the radio
operator’s consele (figure 4-17). The antenna tuning
network is an 180L-3 mounting near the transceiver
and automatically tunes the final and antenna circuits,
This is accomplished approximately 20 seconds after the
frequency has been set up by pushing the microphone
button momentarily. 115 velt 400 cycle a.c., and 28
volt d.c. power is supplied to the transceiver and antenna
tuning unit through the main radio inverter and radio
power switch. The antenna and transceiver are located
on the navigator’s radio rack (1, 15 figure 4-21).

To place equipment in operation:
1. Aireraft power supply—ON.
2. Radio power switch—ON.
3, Main radio inverter switch—ON.
4. OFF-PH-CW switch—PH position.
5. BFO control-—As required.

6. Receiver toggle switch (on intercommunication
panel)—HF-1.

Section IV
Avuxiliary Equipment

7. Microphone selector switch—HF-1 (if operated
from che pilot, copilot or navigator positions, HF se-
lectot switch should be placed in the HF-1 pasition).

8. Channel selector controls (on 6185.1 HF-1 control
bax)—rotate to desired channel as indicated on a fre-
quency card placed on the radio operator’s table.

9. Microphone button — Push microphone butten
momentarily. When red tight on control box goes out,
equipment is ready for operation.

10. Volume control—adjust as required.
To wrn equipment OFF:
1. QFF—PH.—CW switch—OFF.

AN/ARC-8 HF-2 COMMUNICATION SYSTEM.
{(USAF Serials 48-508, 48-609, 48-611 thru 48-614,
48-617),

{Refer to figure 4-16)

The AN/ARC-8 is an HF communication system which
consists of one AN/ART-13A HF transmitter and 2
BC-348 HF receiver. Both components are in the radio
aperator station with the operating controls located on
each unit. The following is a description of the com-
ponents used with the ARC-8 HF system.

AN/ART-13A.

The AN/ART-13A is a HF transmitting set arranged for
local operation and manual cuning by the radio opera-
tor. The transmitter has 11 preset channels and provides
a frequency range of 2.0 to 18.1 mc’s, Whea using CW
or MCW, keying speeds up to 30 words a minute may
be used. The power ocutput is approximacely 90 watts.
28 volt d.c. input is required for operation.

To place equipment in o peration.
1. Aircraft power supply—ON.
2. Radio power switch-—QON.

3, Emission switch—VOICE position, or for desired
type of emission.

4, Local ‘Remote swicch—LOCAL,

5. Channel selector switch—Rotate for desired chan-
nel.

6. When the red indicator light located on trans-
mitter panel comes on, check to make sure that proper
frequency is set up on the controls and that the antenna
circuit is in resonance.

7. Key/Transfer switch—LIAISON position if CW ar
MCW is to be used.
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radio operator’s station — typical
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1 STATEROOM HANDSET SELECTOR PANEL 9 RADIO OPERATOR'S DESKLIGHT RHEOSTAT
2 HF-1 CONTROL PANEL 10 SPARE RADIO INVERTER SWITCH

3 RADIO OPERATOR'S INTERPHONE CONSOLE 11 MAIN RADIO INVERTER SWITCH

4 OXYGEN FLOW AND CYLINDER PRESSURE INDICATORS 12 LIAISON TRANSMITTER MONITORINORMAL SWITCH

5 RADIO VOLTMETER AND FREQUENCY METER 13 KEY TRANSFER SWITCH ( COMMAND/LIAISON )

6 RADIO VOLTFREQUENCY METER SELECTOR SWITCH 14 KWM-1 TRANSCEIVER

7 RADIO INVERTER WARNING LIGHTS 15 PASSENGER ADDRESS RADIO BROADCAST/STATEROOM
8 RADIO POWER SWITCH CONTROL SELECTOR PANEL F125-Cl-4-57 (1)

Figure 4-16 (Sheet 1)
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radio operator’s station

{ USAF SERIALS 48-610 AND 48-615)

00 = o W B W o

12

STATEROOM HANDSET SELECTOR PANEL

HF-1 CONTROL PANEL

RADIO OPERATOR'S INTERPHONE CONSOLE

OXYGEN FLOW AND CYLINDER PRESSURE INDICATORS
RADIO VOLTMETER AND FREQUENCY METER

RADIO VOLT/FREQUENCY METER SELECTOR SWITCH
RADIO INVERTER WARNING LIGHTS

RADIO POWER SWITCH

14
15

RADIO OPERATOR'S DESKLIGHT RHEOSTAT
SPARE RADIO INVERTER SWITCH

MAIN RADIO INVERTER SWITCH

BC-348 RECEIVER

PASSENGER ADDRESS RADIO BROADCASTISTATEROOM
CONTROL SELECTOR PANEL

ARC-58 CONTROL PANEL

ARC-58 INVERTER CONTROL PANEL B CIUST (2D

Figure 4-16 (Sheet 2)
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radio operator’s control console
— typical
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35

34

33

32 31

30 29 28 27

STATEROOM HANDSET VOLUME CONTROL

STATEROOM HANDSET INTERPHONE AUDIO SWITCH
STATEROOM HANDSET HF-1 AUDIO SWITCH

STATEROOM HANDSET HF-2 AUDIO SWITCH

STATEROOM HANDSET BC-348 AUDIO SWITCH

SPARE SWITCH

STATEROOM HANDSET NORMAL/AUX LISTEN SELECTOR SWITCH
HF-1 OFF/PHONE/CW SELECTOR SWITCH

HF-1 BFO CONTROL

HF-1 CHANNEL SELECTOR

RADIO OPERATOR'S INTERPHONE CONSOLE VOLUME CONTROL
RADI0 OPERATOR'S HF-1 AUDIO SWITCH

RADIO OPERATOR'S HF-2 AUDIO SWITCH

RADIO OPERATOR'S VHF-1 AUDIO SWITCH

RADIO OPERATOR'S VHF-2 AUDIO SWITCH

RADIO OPERATOR'S UHF AUDIO SWITCH

RADIO OPERATOR'S MICROPHONE SELECTOR SWITCH

RADIO OPERATOR'S NORMAL/AUX LISTEN SELECTOR SWITCH

10

26

FRRBRREEE

27

31
32
EX)

35

M12 13 14 15 16

25 24

RADIO OPERATOR'S INTERPHONE AUDIO SWITCH

RADIO OPERATOR'S ADF-2 AUDIO SWITCH

RADIO OPERATOR'S ADF-1 AUDIO SWITCH

RADIO OPERATOR'S VOR-2 AUDIO SWITCH

RADIO OPERATOR'S VOR-1 AUDIO SWITCH

VHF-1/VHF-2 MICROPHONE SELECTOR SWITCH

CLOCK

SPARE AUDIO SWITCHES

BC-348 AUDIO SWITCH
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Figure 4-18
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8. Microphone selector switch—HF-2,

9. Receiver toggle switch (on intercommunication
set)—HF-2.

10. Normal/Monitor switch—NORMAL.

To turn equipment OFF:
1. Emission switch—QFF.

BC-348 HF Receiver.
{Refer to Note)

The BC-348 receiver is locally tuned, six band super-
heterodyne, coveting a frequency range from 200 to
500 ke's and 1.5 to 18.0 mc's. It is designed for CW,
MCW, and voice reception with manual or automatic
volume control. The receiver is located on the radio
operator’s table (12 figure 4-16) and obtains power
from the 28 volt d.c. radio circuit. High voltage is
supplied by a dynamotor within the receiver. A 5 amp
fuse is located within the receiver. All operating con-
trols are on the front panel of the receiver. Audio output
is in the HF-2 position of all selector panels.

Note

HF-2 Systems on USAF Serials 48-608, 48-609,
48-611, 48-612 and 48-617, the BC-348 receiver
was removed from its mounting rack to pro-
vide room for the installation of a KWM-1 38B
transceiver. This is the BC-348 normally used
with the ARC-8 HF-2 system. For aircraft hav-
ing this semi-permanent installation, a switch is
provided enabling the radio operator to select
either ART-13 or KWM.-1 for operation in the
HF-2 position of all selector panels. On USAF
Serials 48-610 and 48-615, an ARC-58 aitborne
SSB system is installed in place of the ARC-8
systems.

To place equipment in operation:
1. Aircraft power supply—ON.
2. Radio power switch—ON.

3, AVC-OFF-MVC switch—Place in AVC for voice:
MVC for CW.

4. Band switch—rtotate until required frequency band
appears.

5. Tuning control—totate until desired frequency
appeats opposite the marker on the face of the frequency
dial.

6. CW-OSC-ON-OFF switch—OFF for voice; ON
for CW.

7. Crystal IN/OUT switch—QUT for voice; IN. for
CW as desired.
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8. BEAT FREQ control—adjust as desired (CW op-
eration only}.

9. Volume control—adjust as required.

10. Receiver toggle switch (intercommunication con-
sole)—HF-2.

To turn equipment OFF:
1. AVC-OFF-MVC switch—OFF (Refer to Note.)

Spare BC-348 HF Receiver.

The receiver is identical to the BC-348 just described
and is used primarily to pick-up weather broadcast, time
hacks, VOA-AFRS programs, and to provide entertain-
ment to the passengers through the P.A. system. This
receiver is also used in conjunction with the AN/ART-
13A transmitter if the normal receiver fails or is re-
moved (refer to Note under BC-348 HF RECEIVER).
The audio output of this receiver is connected to toggle
switches labeled BC-348, on the radio operator and
stateroom intercommunicadon consoles only. The out-
put is also connected to the passenger address radio
broadcast selector switch.

AN/ARC-58 SSB-AM HF EQUIPMENT
{USAF Serials 48-610 and 48-615).
{Refer to figure 4-18.})

Radio set AN/ARC.58 is designed primarily to provide
reliable long distance, two-way communication in the
HF frequency band. Design features include improved
communicating ability through the use of increased
power and single-sideband techniques, 28,000 directly
selectable frequency channels, automatic tuning, and re-
tention of compatibility with existing AM stations. One
thousand watts of transmitting power is available
throughout the frequency of 2.0 to 29.999 megacycles
when operating SSB and 400 wants when operating AM.
All components of the system ate located in the flight
station radio rack (figure 4-14 sheet 2}. The operating
controls are on the radio operator’s console {figure 4-17
sheet 2). A.C, power is supplied by an independent
115-volt, 3-phase, 400 cycle a.c. inverter located in the
forward baggage compartment. 28 volt d.c. is supplied
from the main radio d.c. bus. The main ARC.58 cir-
cuit breaker panel is located under the radio operator’s
panel. Additional a.c. circuit breaker fuses are located
near the ARC-58 inverter in the forward baggage com-
partment.

To place equipment in operation:
1. Aircraft power—ON.
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Figure 4-19

2. Radio power switch—ON.
3. ARC-58 inverter switch—ON.

4. ARC-58 OFF/ON switch—ON (Check voltage
and frequency).

5. Function switch—AM-U-L-TWIN as desired.

6. Allow at least 10 minutes for equipment to warm
up.

7. Frequency selectors—Select desired frequency as
indicated in window.

8. Microphone selector switch—HF-2.

9. Receiver toggle switch (on intercommunication
console)—HF-2.

10. Microphone button — Push microphone button
momentarily; wait until tune tone is no longer heard.
Equipment is ready for operation.

11. Volume control—Adjust as desired.
To turn equipment OFF:

1. ARC-58 OFF/ON switch—OFF.
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AN/ARN-6 ADF SYSTEMS.

The AN/ARN-6 ADF systems operate in the frequency
range from 100 to 1750 kc's. Two completely independ-
ent AN/ARN-6 systems are installed in the airplane.
Each of the two systems consists of a receiver, a non-
directional (sense) antenna, a rotatable loop antenna,
and remote controls. Receivers (figure 4-14) are located
on the flight station radio rack and the loop and sense
antennas (figure 4-13) are on the under side of the fuse-
lage. Each of the two systems operate from a 28 volt
d.c. radio circuit supplied through input relays, labeled,
ADF-1 and ADF-2. These relays are located in the main
radio junction box. A. C. voltage is required for instru-
mentation and loop operation. This a. c. power is 36
volt, 400 cycle, and comes from the power supply section
of the fluxgate ME-1A amplifier.

ADF System Controls.

Control for the ADF systems are on the pilots’ over-
head radio control panel (figure 4-15). The control
box on the left is ADF-1 and the control box on the
right is ADF-2. A control box is also located at the
navigator’s position (3 figure 4-22) which enables opera-
tion of the ADF-2 system only. Specific controls for each
of the control boxes consist of a function switch labeled
OFF-ADF-ANT-LOOP-CONT, a band change control,
a loop rotating switch, a tuning control, and a CW-
VOICE switch.

ADF-1 and ADF-2 Instrumentation.
Bearing information from the ADF-1 and ADF-2 sys-
tems are displayed on RMI's located on the pilot’s,
copilot’s (1 figure 1-18) and navigator’s (4 figure 4-23)
instrument panels.
To place equipment in operation:

1. Aircraft power supply—ON.

2. Radio power switch—ON.

3. Main radio inverter switch—ON.

4. Function switch—ANT position.

5. Receiver toggle switch (intercommunication con-
sole)—ADF-1 or ADF-2 as desired.

6. Tune in desired station and then place function
switch to ADF for bearing information.

To turn equipment OFF:

1. Function switch—OFF.
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ADF LANDING GEAR DOWN CORRECTION
CIRCUIT AND PANEL.

The operation of the ADF system is corrected for in-
terference from the nose landing gear (in the extended
position) by the correction loop circuit. Controls for
the circuit are on the pilots’ center instrument panel
(37 figure 1-18). The controls consist of a circuit on
indicator light, an emergency switch and a push button
test switch. Each correction loop consists of a single
turn of heavy wire contained within the ADF loop
housings. The relays are mounted above the loops. The
circuit functions as follows: As the nose gear extends,
it automatically closes a micro switch to energize two
correction loop relays and lights the indicator light.
The relay contacts close, thereby making a closed circuit
of each of the two correction loops, thus rendering the
loops active. The energy switch on the panel is used if
the automatic switch fails. When the gear is extended,
the functioning of the correction loops may be checked
by momentarily pressing the test switch. This will cause
a fluctuation of the indicator needles if the correction
loops are operating.

AN/ARN-14 VOR SYSTEMS.

Two completely independent AN/ARN-14 receivers
(figure 4-14) are installed on the airplane. Controls for
the VOR systems are located on the pilot’s overhead
radio control panel (figure 4-15). The control box on
the left is VOR-1, and the control box on the right is
VOR-2. The navigation information is visual and ob-
served on RMI indicator units at the pilots’ center instru-
ment panel (32 figure 1-18), and the navigator station
(4 figure 4-23). VOR-1 selected bearing deviation is
observed on the IFS Course Indicator (3 figure 1-18).
VOR-2 selected bearing deviation is observed on the
ID-249 course indicator (18 figure 1-18). Power is
supplied to both systems from the 28 volt d.c. radio
circuit and the 115 volt a.c. radio inverter system.

To place equipment in operation:
1. Aircraft power supply—ON.
2. Radio power switch—ON.
3. Main radio inverter switch—ON.
4. VOR ON/OFF switch—ON.

5. Receiver toggle switch (on intercommunications

console)—VOR-1 or VOR-2 as desired.
6. Frequency selectors—Rotate to desired frequency.
7. Volume control—As desired.

8. NAV INST SEL switch—If operating VOR-2,
place the NAV INST SEL switch, located on pilots’ over-
head radio control panel (23 figure 4-15) to VOR
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an/arc-58 circvit
breaker panel
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F125-C1-4-104

Figure 4-20

position. This connects the No. 2 needles on the center
panel RMI's and the ID 249 indicator to the VOR-2
system.

To turn equipment OFF:
1. VOR ON/OFF switch—OFF.

AN/ARN-21 TACAN SYSTEM.

The AN/ARN-21 TACAN system is operated from its
control box located on the pilots’ overhead radio control
panel (figure 4-15). The system is used to provide auto-
matic azimuth and range indications with respect to a
selected beacon. Power is supplied to the equipment
from the 28 volt d.c. radio circuit and the 115 volt a.c.
radio inverter system.

To place equipment in operation:
1. Aircraft power supply—ON.
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radio rack

THROTTLE SERVO AMPLIFIER

FLIGHT PATH COMPUTER

AN/ARC-27 UHF TRANSMITTER/RECEIVER
PASSENGER OXYGEN SYSTEM PRESSURE INDICATOR
PASSENGER OXYGEN SYSTEM SHUT-OFF VALVE
PB-10 AUTO-PILOT

APS-42 SYNCHRONIZER

6185-1 HF TRANSMITTER/RECEIVER
F125-4-4-44

Figure 4-21
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2. Radio power switch—ON.
3, Main radio iaverter switch—ON.
4. NAV INST SEL switch—TACAN.

5. OFF-REC-T ‘R swicch—T/R (if only bearing in-
formation is desired, place switch in REC).

6. Receiver toggle switch (on intercommunication
console)—TACAN.

= Channel selector switch—Desired channel.
To twrn equipment OFF:

1. Set OFF-REC-T R switch—OFF.

RADIO MAGNETIC INDICATORS {(RMI}.

RMT's are located at the Pilor’s, Copilot's (1, 32 figure
1-18), and navigator's (4 figure 4-23) positions in the
aircraft, providing compass and radic information.
Voltage for operation of the RMI's is derived from the
power supply sections (figure 1-10A) of two ME.1A
amplifiers. The ME-14 amplifier used with the fluxgate
system provides the following:

a. 26 volt 400 cycle ac. for operation of alf flux-
gate RMI's.

b. 26 volt 400 cycle a.c. for operation of all VOR-2
and TACAN indicators.

¢. 36 volt cycle ac. for operation of all ADF-1 and
ADF-2 indicators.

The ME-1A amplifier used with the C-2 system pravides
the following:

a. 26 volt 400 cycle a.c. for operaton of all C.2
system RMI's.

b. 26 volt 400 cycle for operation of zll VOR-2
indicators.

The ME-1A amplifiers are located on the navigatots
radio rack (3 figure 4-21).

AN/ARN-18 GLIDE SLOPE RECEIVER.

The AN ARN-18 glide slope system is a navigational
aid used during instrument landings. The system coa-
sists of one receiver (3 figure 4-14), connected te an
antenna mounted in the nose radar dome. Only one glide
slope receiver is installed in che airplane. It is paired
with the VOR-1 receiver in localizer operation to form
an Instrument Landing System (ILS). The receiver is
wened on by a switch en the VOR-1 control box and
automatically tunes to the correct glide slope frequency
when a lacalizer frequency is selected. Glide slope indi-
cation is visual and displayed on the pilot’s approach
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horizon indicator (5 figure 1-18), and copilot’s 1D-249
course indicaor (18 figure 1-18). The power is derived
from the 28 volt d.c. radio circuit and the 115 volt a.c.
radio inverter system.

AN/ARN-32 MARKER BEACON RECEIVER.

The AN/ARN-32 marker beacon receiver (10 figure
4.14) has no controls but comes on automatically when
power is supplied to the radio d.c. bus. A marker beacon
indicator light is located on the pilot’s instrument panel
(9 figure 1-18) and on the copilot’s course indicator
(18 figure 1-18). An aural signal may be heard when the
aircraft is within the radiation pattern of a 75-megacycle
marker beacon transmitter and the MKR switch on the
intercommunication control panel is in the ON (up)
position.

e

a3
’ CAUTION

There is a possibility of erroneous marker
beacon indications by the marker beacon re-
ceiver because of its broad band characteristics.
The possibility of erroneous indications are in-
creased when operating in the vicinity of
television channel No. 5 which transmits on
a frequency of 76-82 megacycles. The radio
receiver can be keyed by signals from approxi-
mately 73.75 to 76.25 megacycles.

AN/AFPN-9 LORAN RECEWVER.

The AN APN-9 Loran receiver (5 figure 4-22) is
operated from the navigator’s station and is used for
long-range navigation. Power is supplied to the equip-
ment from the 115-volt a.c. radio inverter system.

To place equipment in operation:
1. Aircraft power supply—ON.
2. Radio power switch—ON.

3. Radio main inverter switch—ON.

4. AMPLITUDE BALANCE control—set to center
position of rotation.

5. FINE DELAY control—set to center position of
rotation.

6. RECEIVER GAIN-POWER-OFF control—turn
clockwise until the STATION rate identification (pilot
light) comes on. Wait at least five minutes to allow
equipment to warm up.

To turn equipment OFF:

1. RECEIVER GAIN-POWER.OFF control—turn
cousverclockwise to POWER-OFF position.

4-59



Section IV T. 0. 1C-121A-1
Auxiliary Equipment

navigator’s station

n 10 9 L 7
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5  AN/APN-9 LORAN 10 INTERPHONE SPEAKER
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F125-4-4-46

Figure 4-22
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g OUTSIDE AIR TEMPERATURE INDICATOR

Figure 4-23

SCR-718C RADIO ALTIMETER.

The SCR-718C radio altimeter indicator (6 figure 4-22)
is operated from the navigator’s station. The equipment
indicates the aircraft altitude above the terrain. The
measurement is graphically exhibited by the appearance
of a lobe on the face of a cathode ray-indicator tube.
Power is supplied to the equipment from the 115-volt a.c.
inverter system.

WARNING

The SCR-718 radio altimeter is unreliable in
areas covered by large depths of snow and ice
such as encountered over polar regions. An
apparent terrain clearance 1600 feet greater
than acual clearance has been recorded. Do not
rely on your SCR-718 equipment to provide
terrain clearance when flying over areas cov-
ered by a large depth of snow and ice.

To place equipment in operation:

1. Aircraft power supply—ON.
2. Radio power switch—ON.
3. Radio main inverter switch—ON.

4. OFF-ON REC. GAIN switch—ON and turn clock-
wise to adjust height of lobes.

To turn equipment OFF:
1. OFF-ON REC. GAIN switch—OFF.

AN/APN-1 RADIO ALTIMETER.

The AN/APN-1 radio altimeter gives indication of the
altitude above terrain and has a nominal range of zero
to 4,000 feet. Altitude measurement is exhibited on an
indicator (10 figure 1-18) of the dual-range type in-
corporating a two-position range switch. The low range
will operate from zero to 400 feet, the high range
will operate from zero to 4,000 feet. An interlocking
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relay is incorporated which prevents operation of the
SCR-718C radio altimeter when the AN/APN-1 aldi-
meter is energized. Power is supplied from the 28.volt
d.c. radio bus,

WARNING

The AN /APN-1 radio altimeter is unreliable in
areas covered by large depths of snow and ice
such as encountered over polar regions, An
apparent terrain clearance 1600 feet greater
than actual clearance has been tecorded. Do not
rely on your APN-1 equipment to provide
terrain clearance when flying over areas cov-
ered by 2 large depth of snow and ice,

Te place equipment in operation:
1. Aircraft power supply—ON.
2. Power switch (on front of indicator)—ON.

3. Range switch (on front of indicator)—HIGH or
LOW, as required.

To turn equipment OFF:

1. Power switch (on front of indicator}—OFF.

AN/APX-25 RADAR IDENTIFICATION
TRANSPONDER.

The purpase of the AN APX.25 is to identify the air-
craft as friendly when correctly challenged by friendly
shore, shipboard and airborne radars, and to permit
surface tracking and control of aircraft in which it is
installed. The AN APX-25 control panel is located
on the pilot’s overhead radio control panel (figute 4-15),

AN/APS-42A RADAR SYSTEM.

The AN APS-42A equipment is mounted in the nose
radome and the navigator’s radio rack (14 figure 4.21).
Two scopes are provided, one for the pilot (figure 4-24)
and one for the navigator (4 figure 4-22). 115 volt 400
cycle a.c. power is supplied by the spare radio inverter
and 28 volt d.c. power is supplied from the d.c. radio
circuit. The equipment is used as a navigational, weather
observance and anti-collision warning device. An ISO.
ECHO attachment is used to invert strong return signals
for better weather presentation. An IN,/OUT switch
(1 figure 4-23), ar the navigator's station, is used as
desired.
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The AN/APS-42A equipment is operated as follows:
Pre-Operation Check:
(Refer to 8 figure 4-22)

1. Function switch—OFF,

2. Scan switch—STOP.

3. HTR/OUT swicch—QUT.

4. Gain coatrol—Minimum position (Fully Counter-
clockwise).

5. A/J switch—OUT.
. STC/OUT switch—QUT,
. STAB/QUT switch—QUT.
- OBS/MAP switch—OBRBS,

=T . BT B

. Range switch—30 mi.
10. ISO/ECHO switch—QUT.
To place equipment in operation:

1. Spare radio inverter switch-—ON. Check frequency
(380 to 420 cycles) and voltage (110 to 120 volts).

Note

When the function switch is turned to any
position from the OFF position, there is a 3-
minute delay before the equipment will oper-
ate. When the HTR/OUT switch is in HTR
position, Radar Set, AN/APS-42A does not
function. The HTR/OUT switch should be
pusitioned to QUT. Antenna AS-428A does
not employ heaters.

2. Function switcch — STANDBY. Turn function
switch to STANDBY and wait at least 3 minutes. This
is added precaution for there is an automatic 3-minute
delay any time the function switch is switched from the
OFF position,

Nate
The anteana will respond to the tilt meter
coatrol as soon as the power is turned on; how-
ever, the tilt motor indicator will not register
antenna position until the set has warmed up
completely. The tilt control shauld not be de-
flected for more than 4 seconds prior to com-
plete warm-up to avoid damaging the antenna
tilt stops.
3. Intensity control — Adjust intensity control on

radar scope so that the sweep line appears plainly on
the screen.
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4. Focus control—Adjust focus control on radar
scope so that the sweep line appears sharp and clear.

5. Intensity control—Rotate intensity control slowly
counterclockwise until the sweep line is barely visible.

6. Function switch—Set function switch to SEARCH

position.

7. Scan switch—Set SCAN switch to FULL or SEC-
TOR position.

8. Gain control—Rotate gain control clockwise, un-
til the target appears, then turn intensity down so that
the sweep trace is just barely visible again. There is an
optimum position for the clearest viewing and the high-
est degree of definition.

9. Tune control—As necessary. If no signal appears
after turning up the GAIN a reasonable amount, or in
the event that the sweep starts spoking, move the tune
control from the AFC position and attempt to tune and
set manually. This is a critical adjustment requiring ex-
treme care. Use the MANUAL tuning only when ab-
solutely necessary. The AFC position is more advan-
tageous.

10. A/] switch—As necessary. When it is desired to
materially reduce the returns from heavy masses of tar-
gets, better definition may be had by setting the A/]
switch to the FTC position. Further sharpening may be
obtained by placing the A/] switch in the IAGC posi-
tion. Use the setting that gives the clearest results and
readjust GAIN if necessary.

CAUTION

The A/] switch should not be used unless
definite improvements are noted. The overall
sensitivity is reduced, making small targets
more difficult to detect on the longer range.

11. STC/OUT switch—As necessary. At times, the
returns from large cities or a rough sea may appear
too bright on the scope. Setting the STC /OUT switch
to STC position will reduce the return from targets up
to 10 miles. Increase the GAIN to compensate for the
reduction in intensity.

12. OBS/MAP switch—As desired. Use the MAP posi-
tion on the OBS/MAP switch for low ranges (5, 10
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pilots’ APS 42 scope

TR

Figure 4-24

and 30) with the antenna tilt meter approximately -2.
In this position, the radiation pattern of the antenna is
such that the distant targets will return as much energy
as nearby targets; hence, a good mapping presentation.
In the OBS position, all of the energy is concentrated
into a narrow beam of approximately 5 degrees. Operate
antenna TILT switch to experiment for the best results.
With zero tilt and OBS position employed, one can
observe objects at approximately the same altitude for

collision prevention.

13. Range switch—As desired. On the first five posi-
tions of the range switch, the scope represents the num-
ber of nautical miles, as indicated by the range switch.
Range marks will appear on the scope with intervals
corresponding to the number illuminated at the top of
the scope (5 and 10 miles range will have 2 mile inter-
vals, 30 mile range will have 5 mile intervals, 100 and
200 mile range will have 25 mile intervals). The sixth
position of the range switch, TD (target discrimina-
tion), enables the operator to pick out any 30 mile sector
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within range of the set and use the entire scope to pre-
sent it. This is accomplished with the use of the DELAY
control,

Note

® On the TD position of the range switch, the
start of the sweep is delayed from 5 to 175
miles as indicated by the DELAY control. On
any other position of the range switch, a vari.
able delay marker will appear on the scope a
distance from the start of the sweep as indi-
cated by the DELAY control setting.

® There are two screwdriver adjustment screws
on the front of synchronizer SN-59A /APS-42A
for adjusting the intensity of the fixed range
marks and variable delay marker.

14. Sector scan—Use sector scan any time it is desired,
Observation of specific targets in the direction of the
aircrafc heading is slightly improved by using sector
scan.

15. Cursor, azimuth and range lights—As desired. The
control on top of the indicator housing varies the bright-
ness of illuminating lights for observing cutser line and
azimuth scale. It also varies the brightness of the range
marker indicator lights on upper rim of the indicator.

16. Cursor lines — Rorate to desired azimuth. The
knurled knob on the lower edge of indicator housing
rotates cursor lines to the desired azimuth position.

17. Function switch—BEACON. For beacon operation,
place the function switch on BEACON, and the A-J and
STC switches in the OUT position. In beacon operation,
the MAP beam is automatically selected; therefore, op-
erate antenna TILT switch to zero tilt, as indicated on
the antenna tilt meter, then proceed as for SEARCH
operation.

Note

There are no ground returns when utilizing
BEACON. The exact range of the station will
be 14 mile less than the distance to the first arc
line from the start of the sweep. The bearing
may be obtained by placing the cursor line
through the center of the arcs and reading the
bearing from the azimuth scale. To read the
beacon station code, interpret long intervals be-
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tween arcs as dashes and short intervals as
dots. Read identification of radar station from
start of sweep outward.

18. Function switch—WEATHER. When ir is desired
to view surrounding weather conditions, place function
switch in the WEATHER position and proceed as in
search. Energy returns from clouds are proportional to
the amount of precipitation contained in them. Hence,
the denser the cloud formation, the brighter the return
will appear on the scope. Use OBS and operate TILT
switch to zero for best indications,

Nate

Place function switch on STANDBY, scan
switch on STOP, and STAB switch on OUT,

every time set is not being used. Then there
will be no delay when set is used again.

To turn equipment QFF;
1. STAB switch—QUT position.
2, SCAN swiech—STOP position.

3. Intensity control—Rotate the INTENSITY (on
both scopes) full counterclockwise,

4. Gain control—Rotate GAIN concrol full councer-
clockwise.

5. Function switch—OFF position,

Note
If spoking is noticed on the scopes during the
weather operation or long range search opera-
tion, use set on low range search operation
only,

NOSE RADOME PRESSURIZATION 5SYSTEM.

The radar pressurization system maintains an air pres.
sure approximately equal to that of the atmosphere at
sea level in the AN/APS.42 radar transmitter-receiver
and associated wave guides. A pressure switch auto-
matically energizes the air compressor when the line
pressure draps below 28 inches of mercury (absolute)
and stops the air compressor at about 32 inches. A check
valve at the air comptessor outlet retains pressure in
the line after the compressor is stopped. The system
is capable of pressurizing the radar system at any aldi-
tude within the limits of the aircraft.
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‘ CAUTION ]

4

TP,

Do not operate the radar when the radar
pressute indicator shows pressure below 26
* inches of mercury.

A silica-gel dehydrator (located at the navigator's sta-
tion) is installed in the radar pressurization lines to
remove moisture from the cabin air that is used to
pressurize the radar components, Radar operating con-
teols (8 figure 4-22) are located at the navigatot’s
station.

Radar Pressurization Switch,

This switch has three positions: NORMAL ON, OFF
and is spring-loaded from the MOMENTARY ON to
the OFF position. In the NORMAL ON position, the
pressure switch controls the air compressor. When the
switch is held in the MOMENTARY ON position, the
pressure switch is bypassed and the compressor is ener-
gized.

Bleed Button.
This button is used to bleed pressure from the lines
so that the pressure indicator can be calibrated,

Radar Pressure Indicator.
This indicator shows the air pressure in the radar pres

surization lines.

kadar Pressure Indicatar Light.
This indicator glows whenever the radar pressurization
pump is operating.

Calibration of Radar Pressure Indicator.

1. Radar pressurization switch—OFF.

2. Dial shield—turn to point the calibration arrow
at approximately sea level pressure (29.92 on the instru-
ment).

3, Bleed button—depress and hold until any existing
pressure differential is equalized. The pressure gage
should then indicate the barometric pressure of the
station at which the aircraft is located. If this barometric
pressure is unknown, the average reading of the super-
charper pressure ratio indicators may be used as the
true barometric reading while the aircraft is on the
ground.
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LIGHTING SYSTEM.

EXTERIOR LIGHTS.

The exterior lights include the landing lights, leading
edge lights, position lights, wheel well lights. taxi light,
navigation lights, and anti-collision light. All of these
lights are operated by the d.c. electrical system, and the

contrel systems incorporate the necessary switches and

relays.

Landing Lights Switch.

A 600-watt landing light is installed in the lower surface
of each outer wing panel. The lights are powered from
the 28-volt d.c. citcuit. A switch for each light, (17
figure 1-21) labeled LAMP ON and OFF, turns the
lights on or off and another switch (16 figure 1-21)
for each light, labeled EXTEND, OFF and RETRACT,
conirels the motors which extend or retract the lights
independently of the exterior light master switch. It is
possible to turn the lights on while they are extended,
retracted, or in any intermediate position.

Leading Edge Lights Switch.

The leading edge lights swiech (6 figure 1-19) controls
the two white 28-volt d.c. lights mounted on the out-
board side of each outboard nacelle. These lights are
used to illuminate the wing leading edge for detection
of ice, etc.

MNavigation Lights Switch.

This switch (5 fignre 1-12) controls 28-volt d.c. power

to the navigation lights, It has FLASH, OFF and
STEADY positions. When the switch is placed in the

FLASH position, the wing tip lights and the white tail

cone light will flash alternately with the red tail light.

When the switch is placed in the STEADY position,

the wing tip lights and the white tail light burn steadily.

The wheel well lights, which illuminate the wheel wells

when the gear is in the extended position, are also wired

through this swirch.

Position Lights Swiich,

The position lights switch (7 figare 1-19) is used to
turn the position and wheel well lights on. The position
fights switch and the navigation lights switch must be
ON to operate the position lights. Power is supplied
from the 28-volt d.c. circuit.

Anti-Collision Light Switch,

A two-position switch (4 figure 1-19) is used to turn
the anti-collision lights on. Power is supplied from the
28-volt d.c. circuit.

The rotating anti-collision light should be
turned OFF during flight through conditions
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galley switch panel
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Figure 4-25
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CALL LIGHTS (PILOT,, FWD AND
AFT CABIN, STATEROOM)

CALL LIGHTS (FWD AND AFT LOUNGE)
CALL RESET BUTTON

UTILITY OUTLETS SWITCH

AFT CHIME SWITCH

FORWARD COMPARTMENT LIGHTS
BRIGHT-DIM-OFF SWITCH

CABIN LIGHTS OVERRIDE
BUTTON

OVERHEAD GALLEY LIGHT
SWITCH

FORWARD LOUNGE LIGHTS
SWITCH

INTERPHONE CONTROL
PANEL

MAIN CABIN LIGHTS CIRCUIT
BREAKERS

INTERPHONE/PUBLIC ADDRESS
SELECTOR SWITCH

HANDSET
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of reduced visibility where the pilot could ex-
perience vertigo as a result of the rotating
reflections of the light against the clouds. In
addition, the light would be ineffective as an
anti-collision light during these conditions since
it could not be observed by pilots of other air-
craft.

Taxi Lights Switch.

This switch (8 figure 1-19) is used to control the two
50-watt nose taxi lights. Power is supplied from the
28-volt d.c. circuit.

INTERIOR LIGHTS.

Interior lighting provides general illumination for the
cabin, flight station, cargo compartments, tail section
and illumination for the controls and control panels
provided for the flight crew. Dimming of cabin overhead
lights is possible for night lighting in addition to
regular night lights. Reading lights, lavatory lights,
germicidal lights and berth lights are also provided.

Main Cabin Lights Circuit Breaker Switch.

This two-position circuit breaker switch placarded
MAIN and OFF is located on the MJB No. 3 panel.
. Power is derived from the 28-volt d.c. circuit through
a sustained overload 90 ampere remote controlled circuit
breaker and is divided into four groups, each group
individually protected by a circuit breaker on the galley
switch panel (11 figure 4-25).

Note
Overhead light control switches are located on
the flight stewards aft panel and also in each
compartment.

Forward Compartment Overhead Lights Switch.

This switch (6 figure 4-25) has three positions:
BRIGHT, OFF and DIM. It is located on the galley
switch panel, and is used to control the eight overhead
lights in the crew compartment. Power is supplied
through a 20-ampere circuit breaker located on the MJB
No. 3 panel from the 28-volt d.c. circuit.

Berth and Reading Light Switches.

These two-position ON-OFF switches are provided for
each berth and reading light. Power for these circuits
is derived from the 28-volt d.c. circuit and protected
by a circuit breaker located on the MJB No. 3 panel.

Fasten Seat Belt/ No Smoking Light Switch.
This three-position switch (15 figure 1-21) located on
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flight attendant’s
aft panel

{ USAF SERIAL 48-608 ONLY )

FLIGHT STEWARD'S HANDSET

AFT LOUNGE LIGHTS SWITCH

CABIN LIGHTS BRIGHT-DIM-OFF SWITCH

CABIN AIR TEMPERATURE INDICATOR
INTERPHONE PUBLIC ADDRESS SELECTOR SWITCH
INTERPHONE CONTROL PANEL

REAR DOOR CLEAR BUTTON

1
2
3
4
3
6
7

Figure 4-26
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Figure 4-27
the pilots’ overhead control panel, is used to turn ou
either the Fasten Seat Belt or No Smoking-Fasten Seat

Belt ordinance lights. Power is supplied from the 28-volt
d.c. circuit.
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Germicidal Lamp Switch.

This circuit-breaker type switch is located on the MJB
No. 3 panel and is used to control the 115-volt a.c.
single-phase circuit for the two germicidal lamps located
in the lavatories.

Pilots’ Switch Panel Light Switches.

A two-position toggle switch and a rheostat-type switch
(10, 11 figure 1-19 and 1, 17, figure 1-20) are located
on each pilots’ side panel. They control the operation
and the intensity of the panel lights. The toggle switches
are labeled PANEL ON and OFF. The rheostat switches
are labeled PANEL LIGHT, DIM, and BRIGHT. Power
is supplied from the 28-volt d.c. circuit.

Chart Light Switches.

A two-position toggle switch labeled CHART ON and
OFF, and a rheostat (9, 16 figure 1-19 and 2, 16 fig-
ure 1-20) labeled CHART LIGHT, DIM, BRIGHT,
are installed on each pilot’s side panel. They are used
to control the chart lights on each side of the overhead
panel. Each light has a removable red lens and the light
can be removed from its base for hand use as a flash-
light. Power is supplied from the 28-volt d.c. circuit.

Compass Light Switch.

A rheostat on the pilot's side panel, (17 figure 1-19)
labeled COMPASS LIGHT, DIM, OFF, BRIGHT may
be used to turn on the light in the magnetic compass and
to control its intensity. Power is supplied from the 28-

volt d.c. circuit.

Pilots’ Overhead Panel Lights Switches.

Red edge lighting is provided for the pilots’ overhead
panel. A rheostat (11 figure 1-21) switch controls
power that is supplied from the 28-volt d.c. circuit.

Flight Station Lights Switch.

A white dome light is provided in the flight station for
general illumination. The control switch located on the
M]B panel, (6 figure 1-11) is labeled ON and OFF.
Power is supplied from the 28-volt d.c. circuit.

Flight Engineer’s Instrument Panel Lights Switches.

Four rheostats (1 figure 1-23) control the fluorescent
lighting of the flight engineer’s center and lower instru-
ment panels. An independent rheostat switch controls
the lighting for No. 2A and 3A fuel tank quantity indi-
cators. Power is supplied from the 28-volt d.c. circuit.
Red lights for the upper and lower instrument panels
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are controlted by two rheostat switches located above

the control quadrant,

Station 250 Instrument Panel Lights Switch,

A cheostat (1 figure 1-23) controls the Auorescent lighe-
ing of the station 260 instrument panel. Power is sup-
plied from the 28-volt d.c. circuit. Additional lighting
is controlled by a theostar (17 figure 4-7) located on the
260 panel.

Flight Engineer’s Desk Light Switch.

A rheostat-type switch (20 figure 1-11} controls the
lights for the flight engincer's desk. This switch has
DIM, OFF, and BRIGHT positions. Power is supplied

from the 28-vole d.c. circuic,

Master Junction Box Panel Lights Switch.
A rheostat {5 figure 1-11), with positions labeled
DIM, QFF and BRIGIIT, controls che lights thac illu-

minate the MJB panels.

OXYGEN SYSTEM.
FIXED OXYGEN SYSTEM.

A diluter-demand gaseaus oxygen system is installed for
the crew and passengers for emergency use in case of
failure of the cabin pressurizing system., The complete
oxygen system may he filled through a commaon filler
valve located in the lower leading edge of the right
scub wing. A line valve is provided in the filler line
becween the passenger and crew sections of the oxygen
system. The line valve should be opened for charging
the complete oxygen system. The line valve should re-
muin closed at all other times to prevent any possible
flow of oxygen from the crew section to the passengers’
secrion of the oxygen system. The crew members are
supplied by two oxvgen cylinders. Check valves for
safety are installed beeween the pilot, radio operator
and navigator's section and the copilot and flight en-
gineer's section. Space provisiuns have been allowed
for the inscallation of two additional oxygen cylinders.
A diluter-demand oxygen regulator is installed at each
crew station. A pressurc gage is located at the flight
engineetr’s, radio operator's and navigator's stations.
Same aircraft have three oxygen cylinders installed for
the passenger oxygen systemL Provisions are made fo
allow instaliation of additional cylinders if necessary.
A pressure gage (11 figure 4-17 and figure 4-28) for the
passengers’ oxygen system 1s installed on the navigator's
radio rack. Oxygen flow is automatic when a continuous
flow mask is attached and cabin altitude is above 10,000
feer. Refer to figure 4-29 for oxygen duraron.
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Note

As an airplane ascends to high altitudes where
the temperature is nmormally quite low, the
oxygen cylinders become chilled. As the cylin-
ders grow colder, the oxygen gage pressure is
reduced, sometimes rtather rapidly. With a
100° F decrease in remperature in the cylinders,
the gage pressure can be expected to drop 20%.
This rapid fall in pressure is occasionally a
cause for unnecessary alarm. All of the oxygen
is still there, and as the airplane descends to
warmer altitudes, the pressure will tend to rise
again, so that the rate of oxygen usage may
appear to he slower than normal. A rapid fall
in oxygen pressure while the airplane is in level
flight, or while it is descending, is not ordi-
narily due to falling temperature, of course.
When this happens. leakage or loss of oxygen
must be suspected.

PORTABLE OXYGEN EQUIPMENT.

Two portable oxygen unirs are provided at the radio
aperator's station and three at the npavigator's station.
A recharging station is located on each side of the
flight compartment and at the navigator's station.

Diluter-Demand Regulator.

A diluter-demand regulator (figure 4-27) is provided
for cach crew oxygen station. This regulator automatic-
ally mixes varying quantities of air and oxygen, the
ratio depending on the altitude and setiing of the air
valve lever 1o NORMAL OXYGEN, and delivers the
quantity demanded wpon inhalation. The 1009 OXY-
GEN position delivers only 1006 oxygen upon iahala-
tinan.

Passenger Oxygen System Continusus-Flow

Regulotaors.

Three type A-11 regulators are installed in pacallel
between the passenger system cylinders and the pas-
senger system distribution plumbing lines. They operate
automatically at cabin altitudes_from 10,000 to 30,000
fect and at pressures between 50 psi and 450 psi. A
total of six A-11 regulators may be used at one time.

Passenger Oxygen System Line Valve,

This shut-off valve is installed on the oxygen panel
in the navigator's station {figure 4-28), just below the
pressure gage. It is used to isolate the crew oxygen
system from the passenger oxygen system. It must be
in the OPEN position before the passenger oxygen
system may be charged.
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Figure 4-28

Passenger System Pressure Gage.

A pressure gage, installed upstream of the passenger
system oxygen bottles, is located in the navigator’s oxy-
gen station (figure 4-28). This gage gives a continuous
indication of the pressure in the passenger oxygen system.

NORMAL OPERATING PROCEDURE — CREW.
1. Connect mask to diluter-demand regulator.
2, Check mask for leakage.

3. Check flow indicator.

NORMAL OPERATING PROCEDURE — PASSENGERS.

1. Connect continuous-flow mask to individual pas-
senger outlets.

2. Check pressure gage for proper pressure above
50 psi.
EMERGENCY OPERATING PROCEDURE — CREW.

1. Passenger oxygen system line valve OPEN for
additional oxygen from passenger system.
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WARNING

When the use of 1009% OXYGEN or the emer-
gency valve becomes necessary, the pilot should
be informed of this action. Use of 100% OXY-
GEN or opening of the emergency valve will
reduce oxygen duration. After the emergency
is over, set air valve lever to NORMAL OXY-
GEN.

AUTOMATIC PILOT.
(Refer to figure 4-30.)

The PB-10 automatic pilot is an electrically operated
system that requires alternating current which is sup-
plied by the inverters, and direct current which is sup-
plied by the main bus. The automatic pilot establishes
references for automatic control of the aircraft. When-
ever there are any deviations in the attitude of the
aircraft from these flight references, the system senses
these deviations electronically and operates the rudders,
ailerons, and elevators through the normal flight con-
trol system, accordingly.

Fundamentally, the automatic pilot is made up of nine
components. Of these the gyro Flux Gate transmitter,
the amplifier signal generator, the three main servos,
and the elevator trim tab servo comprise the working
units of the system. The remaining three components,
the master direction indicator, the three-axis trim indi-
cator, and the controller provide indications and oper-
ating controls for the pilots. In addition, switches are
provided to control the various functions of the equip-
ment. An elevator trim tab servo eliminates the need
for manual nose-up or nose-down trimming when the
automatic pilot is being used because the elevator trim
tab servo is controlled directly by the elevator servo
signal. When the elevator servo is required to sustain
a force for a period of time to hold an elevator posi-
tion, the elevator trim tab servo will be actuated auto-
matically and will position the trim tab to provide aero-
dynamic balance. The manual trim tab wheel will move
very slowly and the tab position indicator will show the
position of the tab. A safety circuit in the amplifier
causes disengagement of the automatic pilot in case of
a.c. power failure. The automatic pilot clutches are also
automatically disengaged in case of d.c. power failure.

Circuit Breakers.

Three circuit breakers (figure 1-12), two labeled PB-10
AUTO PILOT A and C and one labeled D.C., are
located on the upper 212 panel. When these circuit
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oxygen duration

F125-1-4-33

PASSENGER SUPPLEMENTAL OXYGEN DURATION = - HOURS
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CABIN
ALTITUDE - GAGE PRESSURE PS)

FEET a0 350 300 250 200 150 100 50

2,000 | 0.72 0.2 0.51 n.a0 0 0.3l 0.21 0.10
EMERGENCY

20,000 | 0.79 0.8 0.5 0.4 o.M 0.23 0.11 DESCEND TO
ALTITUDE

15000 | 0.88 0.75 0.3 0.50 0.38 0.25 0.13 NOT REQUIRING
OXYGEN

10,00 | 0.98 0.84 0.70 0.56 0. 42 0.28 0.14

=BASED ON 3 TYPE G-1 OXYGEN CYLINDER AND 25 PASSENGERS ON CONTINUOUS FLOW, PASSENGER OXYGEN
REQUIREMENTS BASED ON TABLE IV PAGE 18 OF MIL-1-585A.

CREW SUPPLEMENTAL OXYGEN DURATION = - HOURS

CABIN PILOT, RADIO OPERATOR AND NAVIGATOR
ALTITUDE- GAGE PRESSURE PSI
FEET 400 350 30 250 200 150 100 50
25 5 ) , 42 34 0.25 0.17 .
2000 01 ?595 % 3?; UJ 2a UJ %9 0.14 [iX lln {.]] %§
EMERGENCY
20,000 0.99 0.8 0,71 0,56 0. 42 0.2 .14 DESCEND TO
(.26 0.23 0,19 0,15 0.11 ﬂ.D%% % }]4 ALTITUDE
15, 000 . 1.04 0.8 0.9 0.52 0.35 017 NOT REQUIRING
2 1[1.2211 0.18 .15 012 0.09 0.06 A ]('B OXYGEN
10,000 L2 L10 0,91 0.73 0.55 0.37 018
017 0.14 0,12 0,09 0.o7 0.03 0, (12
BASED ON 1 TYPE F-1 OXYGEN CYLINDER
CABIN CO-PILOT AND FLIGHT ENGINEER
ALTITUDE - GAGE PRESSURE PSI
FEET 400 350 300 250 200 150 100 50
25,000 | 0.88 0.70 0.63 0,50 . 5 0,13
0. 50 0.4 0. 30 0.29 01353 91 214 o7
EMERGENCY
20,000 Lag L2 106 6,85 64 0.2 02 DESCEND TO
0. 0.34 0,28 0,23 {, 0, 06 ALTITUDE
15, 000 1.8l 1,55 1,29 .03 0.78 0,52 26 NOT REQUIRING
0.31 0.27 0,22 0,18 0.13 0.09 % 04 OXYGEN
10,000 L9 164 L7 L1 0.8 0,55 0.27
0.25 6.21 0.18 6,14 0. 11 0.07 g.04

BASED ON 1 TYPE F-1 OXYGEN CYLINDER

#FLOW CHARACTERISTICS BASED ON FIG, 1 PAGE 28 NAVAER 03-30-517

Figure 4-29

RED FIGURES INDICATE 100% OXYGEN
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1 PITCHTRIM KNOB

1 2 PISTOL GRIP TURN HANDLE AND
TRIGGER SWITCH

3 BANK TRIM KNOB
3 4 GYRO BEACON LIGHT
5 CLUTCH SWITCH
6  ALTITUDE CONTROL SWITCH
FLUX GATE CAGING SWITCH
6 8 AILERON SERVO DISCONNECT LEVER
9 RUDDER SERVO DISCONNECT LEVER

10 ELEVATOR SERVO DISCONNECT LEVER

F-125-0-4-48

Figure 4-30

breakers are pushed in, both a.c. and d.c. power are
directed to the system.

Servo Disconnect Levers.

These three levers (8, 9, 10 figure 4-30), located on the
lower aft side of the pilot’s pedestal, operate mechanical
clutches in each of the servos. Raising any one lever
completely disengages the corresponding servo pulley
from the servo drive shaft so that the pulley is free
to turn with cable control movement. The servo dis-
connect levers also operate interlock switches at the
beginning of their travel which interrupt the d.c. power
to the clutch switch and prohibit engagement before
the actual mechanical engagement.

4-72

Flux Gate Caging Switch.

This momentary-contact switch (7 figure 4-30), located
on the pilots’ pedestal to the left of the clutch switch,
provides a means for expediting the erection of the
gyro in the gyro Flux Gate transmitter and the auto-
matic pilot vertical flight gyro. When the caging switch
is placed in the CAGE (up) position and then released,
the caging motors are energized to drive and lock the
gimbal rings of the gyros so that the gyros are caged;
then the gyros are automatically released (uncaged) and
the caging motors are stopped. The caging circuit to the
automatic pilot and Flux Gate compass also includes
an interlock so that in case the caging switch is closed
while the automatic pilot is engaged, the clutch switch
holding solenoid is de-energized. This releases the clutch
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switch, allowing it to pop out, disengaging the auto-
matic pilot.

Clutch Switch,

This switch (5 figure 4-30)} is located on the pilots’
pedestal directly above the caging switch, and when
pressed in, operates an electric clutch in each of the
servos and the direction indicator to engage the auto-
matic pilot, provided a.c. and d.c. power have been on
approximately two minutes, the servo disconnect levers
ate in the ON position, and gyros are uncaged. A clutch
time delay relay prevents engagement of the clutch for
approximately two minutes after the automatic pilot is
turned on. The delay set in by the relay allows time
for the amplifier tubes to warm up, the gyros to reach
operating speed, and the servos to turn to cancel the
net channel signal before the automatic pilot takes con-
ttol of the aircraft. During this delay period, the clutch
switch, when pressed, will not hold and will not operate
the servo clutches. The trim tab functions with the
automatic pilot ¢lutch switch. With the clutch switch
out and the automatic pilot not engaged, a clutch inside
the trim tab servo disengages to free the servo. A pulley
friction release, mounted on the servo shaft, permits
overpowering the trim tab servo.

Ahltitude Control Switch.

This switch {6 figure 4-30) is mounted on top of the
controller and energizes a clutch which connects the alti-
tude control autosyn to its sensing zneroid. Any devia-
tion from the altitude at which this clutch is engaged
will cause a signal to be generated for automatic contro!
of the elevator, which will hold the aircraft ar any pres-
sute altitude up to 35,000 feet, provided airspeed and
altitude are stabilized at the time it is turned on. Regard-
less of the amount the aircraft is displaced in altitude,
the maximum pitch change that the unit can set in to
return the aircraft to its original altitude is limited. The
switch is electrically interlocked with the clutch switch
to prevent engagement of the automatic pilot while the
altitude control switch is ON. Also, when the alticude
contral switch is ON, a guard protects the pitch teim
knob. The altitude control is inopetative with the guard
pushed down. It must be reser after the guard is re-
Jeased.

Controller.

The controller moanted on the pilots’ pedestal permits
maneuvering the aircraft through the automatic pilot to
make cvordinated turns, climbs, descents, climbing turns,
or descending turps. The three controls and their fune-
tons arée:

1. The pisto] grip turn handle (2 figure 4-30} in-
corporates two cut-out switches; one operated automati-
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cally whenever the handle is displaced 4 degrees maxi-
mum in either direction from the center position and
the other operated manually by a trigger switch on the
pistol grip. The switches are normally closed and are
connected in series with the clutch solenoid in the master
direction indicator. When either swicch is opened, the
course autosyn is disengaged, thus allowing the selection
of a new heading by use of che turn handle. If neither
of these switches is opened while maneuvering the air-
craft with the controller, the aircraft will return to its
original heading when the turn handle is returned to
the detent,

2, The bark trim kaob (3 figure 4-30) may be used to
adjust bank attitude after squeezing the piscol grip
trigger switch. (See paragraph on CRUISE procedure.)

3. The pitch trim knob (1 figure 4-30) may be used
ta bias the elevator channel for any desired angle of
climb or descent. This contral is not accessible when
the altitude contro! switch is ON.

Pilots’ Clutch Disconnect Switches,

These switches, mounted on the right hand grip of each
pilot’s contrel wheel, provide a means of disengaging
the automatic pilot. When pressed, either of these
switches will electrically disconnecc the autamatic pilot
system and the clutch switch will pop out. When this
occurs, the ciutches in the servos and in the direction
indicator are disengaged, preventing automatic control
from being applied to the aircraft control surfaces.

Flux Gate Sensitivity Contrel.

This control, located under a removable cover on che
lower right corner of the automatic piloc amplifier-signal
generator, is used for adjusting Flux Gate compass sensi-
tivity. For latitudes approximating chat of the Cond-
nental United Scates, this adjustment can be fully counter-
clockwise. For those latitudes nearer the poles where
the horizontal component of the earth’s flux is weaker,
increased sensitivity will probably be preferred. A setting
which is too high results in oscillation of the master
direction indicator and of the aileron servo. Sluggish
movement of the direction indicator accurs when the
setting is too low.

Gyro Beacon Light,

The gyro beacon light (4 figure 4-30), located on the
pilots’ pedestal directly abave the automatic pilot clutch
switch. If cannected, i¢ indicates the erect position and
the approximate rocating speed of the flight gyro. This
beacon light is enetgized through a photo-electric rube
positioned so thac che light reflecred from a micror sur-
face at the top of the flight gyro strikes the photo-electric
tube and causes the neon bulb o glow. When the gyro
is properly erected and running ac correct speed, and the
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airplane is not in a bank or steep cilimb, the neon bulb
flashes approximately 35 to 45 times per minute.

Flux Gale Compass Master Direction Indicator.

The Flux Gate compass master direction indicator (3 fig-
ure 4-23), located on the navigator's instrument panel,
indicates the magnetic heading of the aitcraft whether
the automatic pilot is engaged or disengaged. The dial
is directly connected through gears and linkages to an
induction motor which operates both directionally and
proportionally to changes of the magnetic heading of the
aircraft. When the heading changes, the gyro Flux Gate
transmitter mounted in the wing electrically senses this
change due to its range of posidon in the earth’s mag-
netic field, and transmits a signal to the Flux Gate
direction indicator, This signal serves two purposes:
it is used to drive the dial of the Flux Gate direction
indicator, and to originate a course signal for auto-
matic control. The course signal is then transmitted to
the amplifier where it is amplified and modified to
become 2 working signal with the characteristics neces-
sary for application of powet ta the servo motor. When
this working signal energizes the servo motor, which is
tied to the aileron control system of the aircraft, it
drives in the proper direction to apply cotrective force
for holding the aircrafc on a2 desired magnetic heading.

Threa-Axis Trim Indicotar,

The three-axis trim indicator {36 figute 1-18), mounted
on the pilots’ center instrument panel, is connected
across all three amplifier channels and indicates trim
condition in all three a¥es. A sustained displacement of
the indicator hand indicates a servo is pucting ouc torque
and the direction indicated, This out-of-trim condition
requires manual correction by use of the trim tab controls
in the same direction,

NORMAL OPERATING PROCEDURE.

To engage the automatic pilot for ground check.

1, Circuit breakers—IN.

2, Servo disconnect levers—ON.

3. Gyros—caged {after the inverter has been operating
at least two minutes). Allow about 30 seconds for com-
pletion of the caging cycle.

Note
The gyro beacon light indicates thac the flighe
gyro is erect and up to speed when it flashes
at a rate of 35 to 45 times per minute. This
light is disconnected in some aircrafe.

4. Center all controls.
5. Altitude control switch—OFF.
6. Clutch switch—press.
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Ground Chack.

1. With the engines running and with boost on,
operate the surface controls several times.

2. Neutiralize (center) surface controls,

3. Engage the automatic pilot.

4. By use of the pitch and turn controller, move the
satface conttols each way.

5. Operate the turn controller and determine that the
totation of the conirol wheel can be stopped with
moderate effort of one hand.

6. Operate the pitch controller forward and aft and
determine that the control column movement can be
stopped with moderate effort of one hand,

7. Operate the turn controller and determine that the
rudder motion can be stopped with moderate effort.
{The rudder will move only a few inches.)

To check the overpoweting forces, proceed as follows:

1. With the turn and pitch controller in the neutral
position, operate each of the surface controls against the
power of the automatic pilot.

2. Using two hands on the whee!, the pilot should be
able to turn ot move it forward and aft.

3. By applying considerable effort on the rudders, the
pilot sheuld be able to move the pedals each way .

Note

The above checks can be performed in flight
as well as on the ground.

The above checks give the pilot an approximation of
the forces that the automatic pilot can produce. If it
requires maximum effort with two hands to stall the
efevator, the pilot is sure that the automatic pilot is
capable of producing excessive force. If the pilot can
overpowert the ailerons easily with one hand, he knows
that the aileron servo is not putting out sufficient force.

Note

Wind blowing directly on the tail may affect
required force on the controls.

Bofore Take-off,

1. Pilot’s (or copilot's) clutch disconnect switch—
press.

2. Servo disconnect levers—OFF.

Climb,

1. After climb power is set, the aircraft should be
trimmed before the automatic pilot is used.

2. Altitnde control switch—OFF,
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3

Never turn the altitude control switch ON dur-
ing a climb. If it is accidentally turned ON,
trim the aircrafe and disengage the automatic
pilot before turning it OFF.

3. Servp disconnect levers—ON.
4, Clucch switch—push.

Cruise.

When the desired cruising altitude has been attained,
proceed as follows:

1. Disengage the automatic pilot.

2. Trim the aircraft manually for straight and level
cruising flight at the desired altitude with desired cruis-
ing power.

3. Set the automatic pilot trim knobs to neutral.

4, Check that the altitude control switch is OFF.

5. Engage the antomatic pilot.

6. Altitude control switch—ON, if desired.

7. 1f the ahitude control fails to hold 2 steady altitude,
it is possible that the aircraft was slightly out of trim
when the aldtude control was urned ON. To correct
this, repeat the steps in this paragraph.

Note
If a major c¢hange in trim occurs, such as a
power change, while using the altitude control,
it will be necessary to disengage the automatic
pilot, turn OFF the altitude control, and tepeat
the above steps. For minor changes in trim as
noted on the three axis trim indicator, adjust-
ments can be made to the aircraft trim tabs in
the normal manner while on altitude control.

8. The automatic pilot now has control of all three
axes of the aircraft. With the altitude control OFF,
the aircraft can be maneuvered by moving various com-
ponents of the controller. It is possible to adjust bank
actitude by squeezing the trigger switch and wsing the
bank crim knob, however, since the inclusion of the
directional signal in the aileron channel the bank knob is
of no practical use. The automatic pilot should be en-
gaged with the aircraft trimmed for wings-level flight.
1f chenges in bank attitude become necessary, disengage
the automatic pilot and re-trim the aircraft again for
level flight, Rotating the pitch teim koob aft (toward
the pistol grip) will move the elevator to raise the nose.

Section IV
Auxiliary Equipment

Any desired angle of descent may be obtained by rotat-
ing the pitch teim knob forward, To make a coordinated
turn, move the pistol grip in the direction it is desired
to turn. This operation gives the proper 2mount of
“up’” elevator to maintain altitude and the correct
amount of aileron and rudder for a coordinated turn,
When the turn concro! grip is rotated to make greater
changes in heading, a switch is automatically cripped
to disconnect the automatic pitot from the Flux Gate
compass so that when the haadle is returned ¢o the
central detene position, the aircraft will matntain the
new heading. If very slight changes in heading are
desired, squeeze the trigger switch under the pisto! grip,
which cuts out compass heading signals, aad rotate the
grip a small amount in the desired direction, and then
return it (o the detent. The aircraft will hold the new
course.

Descent.

1. Automatic pilot—disengage.
2. Aliirude control switch—OFF.

Naote
The autematic pilot may be engaged and used
for descents when the altitude control is tutned
OFF, by adjusting the pitch trim kaob.

PRE-TRAFFIC PATTERN.

To disengage the auromatic piloe, proceed as follows:

1. Pilot's (ar cepilor’s) clucch disconnect switch—
Pl'eSS.

2. Servo disconnect levers—OFF.

EMERGENCY OPERATING PROCEDURES.

When using the automatic pilat, che pilot or copilot
must be in his seat, with his safety belt fastened so chat
if any malfunction of the atuomaric pilot should occur,
he can recover immediately.

Automatic Pilot Failures.

Automatic pilot failures generally will fall into one of
the fallowing categories; continuous hard-over signals
or oscillating signals. The continuous hard-over type of
malfunction can result from shorting or grounding of
certain circuits, and/or the failure of certain tubes.
The result will be thar the automatic pilot serve will
develop full torque on one of the surfaces (not neces-
sarily full deflection) and the maneuver that results will
depend upon the speed, CG position, gross weight, and
to a certain exteat upon the type of failure that has
occurred, as it Is possible to get erroneous signals that
do not develop full torque from the servo unit.
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Elevator Haord Nose-Down.

Should the automatic pilot malfunction give an elevator
hard nose-dewn signal, the aircraft will pitch over quite
rapidly to almost zero G, which is the critical condition.
In combination with turbulence, this hard nose-down
signal may produce an zcceleration below zero G’s which
could unseat the pilot. Therefore, the pilot must have
his safety belt fastened at all times,

Aileron Hard-Over,

Another type of failure is an aileron hard-over signal
which produces a smooth movement of the ailerons and
the aircraft will roll at a maximum rate of abour six
degrees per second. This is so smooth that it is quite
possible that the pilot will not detect the motion at
night or when on instruments, unless he is actually
observing the attitude indicator or the control wheel
at the time. It is possible that the aircraft can
reach a very steep bank angle before the pilot detects
the motion, particularly if the ait is slightly turbulent,
making the piloc relatively insensitive to the small
acceleration produced by the aileron roll,

Oscillating Signals.

Oscillating signals can occur due to a failure in the
automatic pilot follow.up circuit and will be evident
by the oscillating movement of the controls. Should the
automatic pilot malfuncrion, it should be disengaged
immediately by ore of the following methods:

1. Operate either the piloc’s or copilot's clucch dis-
connect switches.

2. Pull cut the cluech switch,

3. Move the servo disconnect levers to OFF (up)
positien.

4. Move the Flux Gate caging switch to the ON (up)
position and then release.

If a malfunction occurs, the pilor must restrain the
controls while disconnecting the autematic pilot to pre-
vent 2 sudden jerk when it disengages. The automatic
pilot will be disenpaged automatically by any momentary
interruption of either a.c. or d.c. current.

Note
The automatic pilot may be over-powered; how-
ever, the cootrol forces required will be higher
than when the automatic pilot is disengaged.

AUXILIARY POWER UNIT.
(Refer to figure 4-31)

The auxiliary power unit is an Air Force Type -2,
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self-contzined gasoline engine that drives a direct cur-
rent generator of 200 ampere, 28 volt capacity, It fura.
ishes auxiliaary power that can be used for ground op-
eration of the airplane elecerical system and can be used
as a standby generator in case of inflight emergency.
The unit receives electrical energy for starting from the
main power circuit, and cakes its fuel from the number
4 fuel tank. Fuel from the tank comes thru a manual
shut-off valve, strainer, electric power fuel pump, and
solenoid which is located in the lower section of number
3 nacelle. The power unit is encased in a metal housing
that is shock mounted in the fuselage area aft of the rear
pressure bulkhead. A removable door in the aft pressure
bulkhead provides access to the unit, The APU assembly
contains the throttle actuator, altitnde compensator,
tachometer, oil pressure, fuel pressure instruments, and
the hour time meter. The APU remate controls (figure
1-23} are located on the flight engineer's upper panel
and consist of the low oil pressure warning light,
high fuel pressure warning light, throetle selector, fuel
pump ywitch, ignition switch, starter switch, generator
switch, ammeter, and fire detector switch for testing
the fire warning svstem,

Fuel Pump Switch.

This three position switch (16 figure 1-23) fabeled,
FUEI PRIME, OFF and NORMAL, is located on en-
gineers overhead panel. When the switch is placed in
the FUEL PRIME position, the fuel pump and fuel
valve solenoid is energized directly from the reverse
current bus, filling the carburetor float chamber for
starting in cold operation. The NORMAL position
places the fuel pump in operation only when the APU
fuel pump relav is energized by means of che starter
switch.

Governor Control and Choke Selector Switch.

This rotry-type selector switch (15 figure 1.23) has
three positions: CHOKE, IDLE and RUN. The CHOKE
position is used to start engine ac lower temperatures.
The IDLE position is used during initial warm-up
period. The RUN position is used after initial warm-up
and during all narmal operation.

Note

The APU will not start with the selector in the
RN position.

Ignition Switch,

This two-position, ON and OFF, switch (10 figure 1-23)
is provided for magneto control. In the QFF paosition
the magneto is grounded, and it is also grounded when
the battery switch is in the OFF position.
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'uuxiliqry power unit installation
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auxiliary power unit wiring and controls
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Starter Switch.

This two-position, ON and OFF, switch (11 figure 1-23)
provides powet from the aircraft 28-volt d.c. circuit for
cranking the APU engine. In the ON position power
is applied to the APU fuel pump relay and to the start-
ing motor; however, the governor control switch must
be in either the CHOKE or IDLE position and the
generator switch must be in the OFF position.

Generotor Switch.

A two-position, ON and OFF, switch (12 figure 1-23}
is provided for APU generator control. In the ON
position, generator output from the APU is connected
to the aircraft d.c. reverse current relay bus.

Fire Warning Test Switch.

A two-position, WARN and TEST, switch {14 figure
123} is provided for testing the fire warning lights
and circuir. In the TEST position, the circuit is com-
pleted and the fire warning light comes on.

Oil Pressure Warning Light.
This d.c. warning light (17 figure 1.23) will be turned
on by a pressure switch within the unit when oil pres-
sure is below the minimum.
Fuel Pressure Warning Light.
This d.c. warning light (18 figure 1-23) will glow when-
ever fuel pressure exceeds 3 psi.
Ammeter.
A 300-ampere ammeter (13 fipure 1-23) is installed
for constant indication of the ampere output of the
APU during its operation,
Circuit Breakers.
The circuit breakers for the APU are Jocated in the for-
ward baggage compartment on the overhead panel.
STARTING PROCEDURE.

1. Voltage selector switch—APU.

2. Generator switch—OFF.

3. Aitcraft battery switch—ON.

4. Fuel pump switch—hold in PRIME position for
few moments then return to NORMAL (if APU is
cold).

5. lgnition switch—ON.
6. Starter switch—ON (spring loaded to OFF posi-

tion).
Note

Engine start will be indicated when the engine
oil pressure warning light goes out. Release of
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the starter switch will result in the indication
of generator voltage. Since the engine low idle
speed is 1700 to 1800 rpm, the indicated volt-
age will drop to approximately 2-5 volts.

7. Choke selector switcth—move to CHOKE undl
engine begins to fire, then return to IDLE.

8. Starter switch—release.

4 CAUTION ]

L

If the voltmeter indicates that the engine is in
operation and the engine oil low-pressure warn-
ing light does not go out within 30 seconds,
move ignition switch to OFF position to stop
engine.

9. Operate the engine at idle rpm until warm (ap-
proximately 5 minutes).

10. Gavernor control switch-—RUN.

11. Generator switch—QN.

To Stop APU:
1. Generator switch—QFF.

2. Governor control switch—IDLE. Operate in idle
position approximately 1 minute.

3, Ignition switch—OFF.

Emergency Stop.

1o the event of fire or a mechanical failure, the magneto
can be grounded through the APU ignition switch at
the flight engineer’s station, or by placing the airplane
battery master switch in the OFF position.

FUSELAGE FURNISHINGS AND
MISCELLANEOUS EQUIPMENT.

NAVIGATOR'S STATION.

The navigator's station (figure 4.22) is located on the
left forward side of the cabin and is equipped with a
chair, table, instrument panel, book locker, and a drift-
meter.

Driftmeter.

A gyro-stabilizer driftmeter {5 figare 4-21) is installed
to aid the navigator in determining terrestrial bearings
of objects relative to the heading of the aircraft, ground
speed, and wind velocity. The driftmeter is mounted
on the floor of the navigator's station. A toggle switch
mounted on the lower gyro housing controls gyro power.
A rheostat installed on tap of the upper gyro housing
controls illumination of the reticle optical system. A
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lever, mounted on the filter housing marked SHADE
GLASS, controls a shade glass filter. By operation of
the lever, the shade glass may be interposed in the
optical system to reduce the intensity of light when the
ground image is too bright. A one-power eyepiece and
a three-power eyepiece are secured in an ocular housing.
The eyepieces are equipped with rubber guard buffers
and the unused eyepiece is stowed in 2 holder on the
side of the driftmeter. The driftmeter telescope tube
extends downward through the fuselage floor and
projects through a hole in the lower fuselage skin.

WASH WATER SYSTEM.

A wash water system provides water to the lavatory
basins and to cthe galley sink. {Refer to figure 4.32.)
The water supply is stored in two 21-gallon tanks
tocated on the left side of the rear cargo compartment.
lnstalled at the tank outlet is a 28-volt duc. electrically-
driven water pump which is automatically controlled
by a pressure switch. The pressure switch turns the
pump on if water pressure drops to 4 pst and turns
the pump off when the pressure reaches 7 psi. A surge
tank is installed in the water pressure line to absorb
line surges and to reduce the number of pump operating
cycles. If the pressure switch should fail to shut off
the pump; a pressure relief valve directs the excess water
back to the supply tank. A fitting is installed in the
bottom of the fuselage to which a water hose can be
connected to refill the water tank, A direct reading
sight gage and float control valve are installed, When
the tanks are being filled, the water is routed to the
top of one tank and enters the other tank through 2
connecting line. When the ajter.ft is parked whetre the
temperature is below freezing, the water system must
be drained.

3 4
{ CAUTION ]
4

Do not exceed 50 psi water pressure when
replenishing wash water system.

Wash Basins.

Al of the water taps and basin drains in the lavatories
are spring-loaded. The basin drains should notmally be
in the closed positions to prevent loss of cabin pressure.

Wash Water Drain Tonk.

A 10-gallon drain tank is placed between the wash basin
drain lines and the system outlet. The tank is instailed
for use as a sump in case conditions are encountered
which would cause warer to freeze in the outlet.
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Hot Water Tanks.

The wash basins are supplied from hot water tanks.
The water enters the bottom of the tanks and is
heated by thermostically controlled electric immersion
heaters. The heaters detive their power from the 28-volt
d.c. system which operates from a switch-type circuit
breaker on the MJB No. 3 panel. A time delay relay is
installed in the heating circuit of the aft hot water tank
as a secondary source of protection if the tank thermal
switch should not turn the heater off at 135°F.

Note

An additional hot warer tank is installed in
USAF Serials 48-608 and 48.610.

Drain Valves.

These two valves are on the left side of the aft cargo
compartment and are beneath an access cover located
across from the afe cargo compartment door. The valve
has two positions: DRAIN and CLOSE. The DRAIN
position is used to drain the water supply ranks and
system.

INTERIOR CONFIGURATIONS.

Any one of several interiors providing for convertible
sleeper arrangements, day seats, and for either over-land
or over-water flying are installed. The aircraft incor-
porates a stateroom, two cabins, and a galley. All con-
figurations have accommodations for a crew of nine
consisting of a pilot, copilot, flight engineer, radio
operator, navigator, and four relief crew members,

Passenger Seats,

Seats are reclining type and are berthable. Retaining
fictings are installed in rhe cabin floor into which chair
legs are snapped. Ash receivers, safety belts, and in-
dividual air sickness container brackets are provided.

Radie Operator's Seat,

The seat for the radia aperator is track-mounted to
provide back-and-forth pesition adjustment, and is ar-
ranged to swivel, The chair may be locked in increments
of 15 degrees.

Relief Crew Seat-Bunk.

A crew bunk is installed on the right side of the crew
compartment opposite the navigator's station. The up-
per bunk may be lowered into position by disengaging
the keylock and allowing the bunk to pivot downward
on the outboard suppores. The four seats can be made
into bunks as desired and the forward seats can be used
for emergency landing if necessary.
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Upper Berths,

Berth sections are provided that fold down from the
side of the fuselage. When they are down they are
supported by fittings in the side wall of the fuselage
and by rods atzached to the ceiling.

Food Locker and Galley.

A food locker and galley is installed forward of the
main cabin.

Lavateries and Toilets.

One forward and one aft lavatory compartment is pro-
vided. The forward compartment may vary in position
depending upon configuration. The aft compartment
is equipped with a seat located against the pressure bulk-
head. Each lavatory is equipped with mirrors, towel
dispensers, holder for air sickness containers, and waste
containers,

Drinking Water.

Three six-quart water containers and cup dispensers
are located as follows: one in the aft lounge, one in
the left hand coat closet, and one in the galley coat
closet.

MISCELLANEQUS EQUIPMENT.
Windshield Wipers.

Electric windshield wipers, controlled by a switch on
the glare shield panel (figure 1-18), are provided for the
pilot's and copilot’s forward windshield panels. Both

Section IV
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wipers are driven through a flexible shaft by a d.c.
electric mator mounted on the flight staton canopy
above the MJB switch panels. Power is derived from
the main d.c, bus.

p
} CAUTION |

4

Do not operate windshield wipers on dry glass.

Windshield Wiper Switch.

This five-position switch (figure 4-10) with LOW,
MED., HIGH, OFF and PARK., provides d.c. power
control from the main d.c. bus to the windshield wiper
motor.

ELECTRIC LADDER.

An electric ladder and controls ate installed at the main
cabin door on some aircraft. Power is derived from the
28-volt d.c. citcuit.

ASH TRAY.

An ash tray is provided for each crew member,

LOOSE EQUIPMENT.

The following items are stowed in the navigator’s com-
partment: Maintenance Instruction Maoual, miscella-
aeous Service and Operating Instruction Handbooks.

Note
Jack pads and earoute kits are located in the
aft cargo comparcment.

4.83, 4-84
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INTRODUCTION.

The limitations imposed on the aircraft must be observed
during normal operation. Cognizance must be taken of
the instrument markings (figure 5-1) since they repre-
sent limitations that are not necessarily repeated in the
text, Further explanation of the instrument markings
is covered in the text under pertinent headings,

Note

Attention is directed to the fact thac the air-
speeds shown in this flight manual are lndicated
Air Speeds (IAS) using the flush-static system,
unless otherwise noted. Previous issues of
this flight manual contained airspeed limita-
tions in terms of Equivalent Air Speed (EAS),
formerly called True Indicated Air Speed
(TIAS). Corrections were required to these
values in order to obtain IAS. Tt is considered
more desirable te provide the flight crew with
airspeeds directly in terms of IAS, so that no
mental correction need be made. The limit
airspeeds now appearing in Section V have
been corrected to 1AS and so labeled. It should
be clearly understood that the values shown
in this issue have not changed the limitations

or airplane capabilities previously shown, but
have only corrected these values for position
error and adiabatic comptessibility. Instrument
errar, if known, should be applied to obtain
exact [AS. (See Part | of the Appendix.)

MINIMUM CREW REQUIREMENTS.

The minimum crew required to operate this aircraft
comprises the pilot, copilot, and flight engineer. Addi-
tional crew members may be added at the discretion of
the commander.

INSTRUMENT MARKINGS.
The limits and interpretation of the markings an the
aircraft instruments are shown on figure 5-1.

ENGINE LIMITATIONS.

In addition to the limitations shown on the Iastrument
Markings Diagram (figure 5-1) and on the Engine Linits
and Characteristics Curve (figures A2-1 and A2-2), the
followiag limitacions must be observed:

1. Do not make more than two engine supercharger
shifts within a 5-minuce interval. Reduce engine speed
to 1600 rpm and MAP to 20 in. Hg before shifting
from low to high blower,
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instrument markings

TACHOMETER NOTE

REFER TO T.0, 5-1-2
SECTION Il FOR METHOD
OF MARKING INSTRUMENTS

T. 0. 1C-121A-1

CYLINDER HEAD

R 1400-2400 RPM  AUTO/MANUAL LEAN PERMITTED B 150°-232° C  AUTO/MANUAL LEAN PERMITTED
B 2400 RPM MAX CONTINUOUS ( operation above B 232°-246° C  AUTO RICH REQUIRED
this rpm limited to 2 min. ) B 24¢° C MAX CONTINUOUS (operation above
B 2800 RPM MAXIMUM this temperature limited to 2 min.)
E 240° C MAXIMUM
MANIFOLD PRESSURE FUEL PRESSURE

] 8
Wy,

\

\\
f
I

3

//;fh'l\\

N
o

\\\\'\'.li I
=

=]

[l 20-38" HG AUTO/MANUAL LEAN PERMITTED (LO-BLO ) [N 18 PSI MINIMUM FOR FLIGHT
B 38-44" HG AUTO RICH REQUIRED B 24-26 PS| NORMAL
Bl 44" HG MAX CONTINUOUS (operation above I 35 PSI MAXIMUM

this pressure limited to 2 min, )
Hl 51.5" HG  TAKE-OFF

ENGINE OIL PRESSURE
OIL INLET (REAR PUMPS)

B 70-85° C CONTINUOUS OPERATION

B 55 PSl MINIMUM FOR FLIGHT
@l 104°C MAXIMUM

I 65-75 PS] CONTINUOUS OPERATION
I 75 PSI MAXIMUM

1551 IDLE
F125-C1-5-53 (1)

Figure 5-1 (Sheet 1)
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NOTE

REFER TO T.O.

5-1-2

SECTION |l FOR METHOD
OF MARKING INSTRUMENTS

SURE

(FRONT PUMPS)

15 Psl

AIRSPEED

MINIMUM FOR FLIGHT
CONTINUOUS OPERATION
MAXIMUM

IDLE

F125-C1-5-53 ( 2)

I 275 KTS

1AS MAXIMUM
GLIDE OR DIVE SPEED

[ 230-275 KTS IAS CAUTION

B 122 K15

(230 KTS IAS MAXIMUM LEVEL

FLIGHT SPEED )
1S MAXIMUM

“WING FLAPS EXTENDED
TO APPROACH OR LANDING

{ LANDING GEAR 145

DE-ICER PRESSURE

B 4-6"HG
B 5.5-8PSI
N 10PSI

NORMAL
NORMAL
MAXIMUM

CARBURETOR AIR

BEE 15° T038°C  CONTINUOUS OPERATION
[ -10° TO #15° C  DANGER OF ICING
B 32° C MAXIMUM - (denger of detonation)

VACUUM

EE 375" HG  MINIMUM
Bl 3.75-4.25" NORMAL
EE 4.25" HG  MAXIMUM

HYDRAULIC PRESSURE

KTS IAS)

EEE  1500-1700PSI  NORMAL
EE  1850P51 MAXIMUM

EMERGENCY BRAKE PRESSURE

—3 700 Psl OMNE BRAKE APPLICATION
REMAINING

EEE  1500-1700 PSI NORMAL

B 1850 PSI MAXIMUM

Figure 5-1 (Sheet 2)
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2. Do not use HIGH blower for take-off at altitudes
below 10,700 feet.

3. The maximum power for auto-lean operation is
1470 BHP in low blower, and 1400 BHP in high blower.
Refer to Standard Day Power Available Table in Ap-
pendix L

4. Use manifold pressure required to maintain 1470
BHF in low blower auto-lean, but do not exceed 38
in. Hg. In high blower auto-lean, use manifold pressure
required to maintain 1400 BHP but do not exceed 37
in. Hg.

5. Operation at speeds between 2885 and 3100 rpm
represents limited overspeed which must be followed
by inspection.

6. Operation at speeds greater than maximum per-
missible power-off diving speed of 3100 rpm must be
followed by engine removal.

PROPELLER LIMITATIONS.

There are no limitations or testrictions on the Curtiss
C-6345.C460 830.26C4-0 propellers.

AIRSPEED LIMITATIONS,
1. Maximum glide or dive speed with de-icer boots
instalted;
a. Sea level to 17,000 feer:
(1) De-icer boats not operating—275 knots IAS,
(2) De-icer boots operating — 255 knots IAS.
b. Reduce airspeed 5 knots for each 1000 feet above
17,000 feet.
2. Design Maneuvering Speed (V,) — 165 knots IAS.
3. Maximum Level Flight Speed:
a. Sea Level to 16,000 feet — 230 knots [AS.
b. Reduce airspeed 4 knots for each 1000 feet above
16,000 feet.
4. Maximum speed while lowering the landing gear
or with the landing gear extended — 145 knots IAS.
5. Maximum speed while lowering the wing flaps or
with the wing flaps extended:

a. Take-off flaps . ... ... .. ... . 170 knots TAS
b. Approach flaps ... ... .. .. 122 knots 1AS
¢ Landingflaps . ... ... ... . .. 122 knots IAS

6. Minimum control speed in the air with failure of
one outboard engine, with take-off power on the re-
maining cthree engines, with wing flaps in the TAKE.
OFF position, and with landing gear retracted or ex-
tended—85 knoes IAS, flush-static system.

7. Minimum take-off climb speed at 80,000 pounds—
94 knots 1AS, flush-static system.

8. Maximum speed with landing light extended—
130 knuts JAS, flush-static system.

PROHIBITED MANEUVERS.
The aircraft is restricted to normal flight maneuvers.
No aerobatics are permitted.

5-4
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CENTER OF GRAVITY LIMITATIONS.
Refer to the Airplane Handbook of Weight and Balance,
T.Q.-01-1B-40.

STRUCTURAL LOAD LIMITATIONS.
FUEL MANAGEMENT CONSIDERATIONS.

Recommended fuel [oading and management procedures
must be used if the restrictions imposed by use of the
Weight Limitations Chart are o reflect true structural
capabilities. The fuel loading and management pro-
cedures shown in Section YII take maximum advantage
of fuel weight and distribution to relieve wing bending
maomeats, Minimur fuel requirements must be abserved.
Impreper fuel management procedures which violate
this restriction, at best cause an increase in the wing
operating stress level. At worst, structural damage of
the wing in flight may accur ac load factors which would
be permissible under the proper fuel management.

FLUIGHT CONTROL PRECAUTIONS.

Although the control forces for teansport aircrafe are,
in general, heavier than in some other types, it is still
possible to apply severe structural loads by rapid and
violent application, or sudden release or reversal of
forces on any of the three control systems. It is within
the pilot’s physical power to cause failure of some com-
ponents of the airframe structure, particularly when
flying at high speeds. A rapid release or reversal of
rudder force can resule in heavy loads on the vertical
fins and aft fuselage and should, therefore, be avoided,

OTHER LIMITATIONS.
CABIN PRESSURIZATION LIMITATION.

Cabin pressurization is not permitted during ¢ake-off and
landing. Maximum cabin differential is 8.25 in. Hg.

FUEL DUMPING LIMITATIONS.

Do not durnp fuel with the gear or flaps down, or at
speeds below 135 knots IAS or above 185 knats IAS,
flush-static system. Do not fire pyrotechnic pistol while
dumping fuel. Turn off auxiliaty power plant.

WEIGHT LIMITATIONS.

Weight limits have been provided here to show apera-
tional capabilities and restrictions which must be ob-
served due to structural and performance considerations.
Their proper use will assure maximum utilization of
the aircraft as well as extend the life of its serucrural
components. Overloading or improper weight distribu.
tion results in penalties in performance and can result
in structural damage or failure. Factors which govern
weight limitations, as applied to this aircraft, are dis-
cussed in the succeeding paragraphs.
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Weight and Loads.

The total weight an aircraft must sustain is composed
of the basic operating weight of the aircraft plus the
crew, fuel, oil, cargo and any additional equipmeat.
Addidonal loads are frequently imposed on the structure
during flight which result from operation in turbulent
air or from maneuvering of the aircraft. These loads
have been considered in the design of the aircraft and
will not exceed the limit strength of the structure in
normal operation. However, if these loads were imposed
with the aircraft in an overweight coadition, the limit
strength of the supporting structure might be exceeded
and damage or failure could result, The maximum
weight which the aircraft can safely carry depends upon
the distribution of the weight throughout the aircraft,
its capacity to sustain airloads in accelerated flight, and
its available performance under the existing flight con-
ditions. Fuel and cargo must be carried in accordance
with recommended procedures if maximum structural
capability is to be maintained.

Lond Factors,

A load factor is the ratio of the load imposed on the
aircraft (when accelerated in any direction) relative to
the weight of the aircraft. The load factor is indicative
of the magnitude of the forces acting on the aircrafe
due to such accelerations, and may occur because of
sudden changes in air currents or by manipulation of
the controls or due to loads imposed during ground
bandling. The load resulting from these forces is ex-
pressed in rerms of “g's” and is the ratio of forces
acting on the structure to the airplane weight. For
example, if a 100,000 pound airplane underwent an
acceleration of 3.0 g's at some given moment, the wings
would have to sustain approximately three times the
load on the wings in 1 "g” level flight, or 300,000
pounds.

Margin of Safety.

The margin of safety of an airplane part in a given
design condition is defined as the amount by which
its strength exceeds its design loading in that condition.
In actual operation of the aircraft, the margin of safety
becomes the difference between the load carried by the
airplane structure at a particular instant and the load
at which structural damage would occur.

Explanation of Weight Limitations Chart.

The gross weight limitation chart (figure 5-2), is in-
tended to represent graphically the weight carrying
capabilities of all C-121A aircraft. Use of the chart
will aid the flight planaer in recognizing the weight
limitations within which he can conduct a specific
mission.

Section V
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Note
Although the chart indicates the limitations
applicable to a specific loading of the aircrafe,
the authotity for operating the aircraft at a
given gross weight remains the respansibility
of the commander.

Gross Weights,

The data in this chart are referenced to a basic operating
weight, exclusive of fuel and cargo, of 70,000 pounds.
This value is an arbitrary weight which approximates
the aircraft basic weight shown an Chart "C” of T.O.
1.1B-40, Haadbook of Weight and Balance Data, plus
standard crew and full oil capacities. Individual aircraft
weights vary because of differences in equipment weights.
Therefore it may be necessary to adjust the chart for
variations in basic operating weight before use.

The hasic operating weighe is represented on the charc
by the intersection of the vertical and horizontal axes
where the fuel load and cargo load are zero. The
diagonal gross weight lines show combinations of fuel
load and cargo load that can be used to make up a
given permissible gross weight. Normal take-off and
landing gross weights are listed, as are weights where
performance or structural considerations may [limit
operations, The load factor lines represent the com-
binations of fuel and cargo load at which the “limit”
wing strength atlows a given load factor when FUEL
AND CARGO ARE LOADED ACCORDING TO
RECOMMENDED PROCEDURE.

Design Load Factors,

The design load factor is 2.5 g's. The airplane will
normally be loaded and flown so that maneuvering or
gusts or combinations of both will not cause load factors
in excess of 2.5 g's o be experienced. The strength
capabilities of the airplane in flight can support limit
loads due to a 2.5 g maneuver without detrimental or
permanent deformation. Any deformation which might
occur will not interfere with safe aperation of the ait-
plane. The structure is also designed to ultimate loads
obtained by applying a 1.5 factor of safety to limic
loads, and is capable of supparting ultimate loads
without failure of the primary structure.

Wing Fuel Load.

The ability of the wing to safely withstand the impaosed
airfoads is allied not only with the weight of the wing
fuel present, but also with the distribution of the fuel
along the span, Therefore, it is impertant ta adhere
to fuel loading and coosumption schedules recom-
mended in Section VIL

5-5



Section V
Operating Limitations

T. 0. 1C-121A-1

_l ENEEE

HH o

L

m3
z HHHH

C46

H

i
SS
t

I

I

e

i3

1y

0,000 LB

T

A1l

UEL WEIGHT — [000 LB, |

T

LLLL

13

T T

-AIRPLANE ZERO

I 1T

T

HHH

BASED ON EMPTY WEIGHT OF 7

H

~ 34,920 LB,

-

1
1

‘FUEL CAPACITY

Bt

1
i §

70,000 LB,
BASIC OPERATING WEIGHT,
89,500 LB,

DESIGN LANDING WEIGHT FOR
19 FT,/SEC, SINKING SPEED,

107,000 LB,

DESIGN GROSS WEIGHT FOR
LOAD FACTOR OF 2,5 G,

112,000 LB.

MAXIMUM GROSS WEIGHT FOR
LOAD FACTOR OF 2,25 G,

139,300 LB,

10,008 FT, TAKE~=OFF DIS-
TANCE TO A 5G FT, HEIGHT
AT SEA LEVEL, HOT DAY,

149,000 LB,

580 FT,/MIN, RATE OF CLIMB,
SEA LEVEL, STD, DAY, GEAR UP,
FEAPS UP, METO POWER ON FOUR
ENGINES,

151,000 LB.
8,000 FT, TAKE-OFF GROUND

RUN DISTANCE AT SEA LEVEL,
STANDARD DAY,

158,000 LB.

-

|

i

Tt

o-

T 5
T
T

HH

RSl B

IENEEEE AN N

PAYLOAD

v |

ey oy

108 FT,/MIN, RATE OF CLIMB,
SEA LEVEL , HOT DAY, ONE
PROP FEATHERED, GEAR UP,
WING FLAPS 60 %, MAXIMUM
POWER,

164,500 LB,

100 FT,/MiN, RATE OF CLIMB,
AT SEA LEVEL, STD, DAY, CLEAN
CONF IGURATION, MAX, FOWER ON
THREE ENGINES, NO, | PROP
FEATHERED,

T T
1 W}

i

e T s Ty
| W H'lullllll]rl I

T 14
ma T

- NOTE:

INCREASED CARE SHQULD BE EXERC
OTHER GROUND HANDLING OPERATIO
107,000 POUNDS,

SINKING SPEED MUST BE LESS THAN i0 FTe

THE CAUTIONARY RANGE,
LANDING WEIGHTS IN EXC

CAREFUL ADHERENCE TO ROUGH A
WHEN OPERATING AT AIRPLANE W

THESE CAPABILITIES ARE BASED
IMUM FUEL FOR FLIGHT REQUIRE

ISED IN TAXIING, BRAKING, TURNING AND
NS, AT GROSS WEIGHTS IN EXCESS OF
TO AVOID EXCEEDING GEAR STRENGTH,

PER SEC, WHEN OPERATING IN
WHERE ZERO FUEL WEIGHTS SHOWN WILL LEAD TO
ESS OF 89,500 POUNDS,

IR PENETRATION SPEEDS IS RECOMMENDED
EIGHTS IN THE CAUTIONARY RANGE, E

ON FUEL USAGE CONFORMING TO THE MINe
MENTS SHOWN IN SECTION V,

HEH

T
i

RESEE RN

T

5-6

Figure

5-2



T. O 1C-121A4

Cargo Lood.

Range and rate of fuel consumption determine the
quantity of fuel which must be carried for any mission,
and indirectly, the amount of cargo which can be trans-
ported. Carge loading is variable within the limits
established by the strength and performance of the
aitcraft with the necessary fuel for the mission estab-
lished. Since empty equipped weight varies, it may be
necessary to adjust cargo load values read from the
curve before application.

Wing Limitations.

Lines showing wing strength in terms of aircraft flight
load facrors for combinations of fuel and payload are
shown for 2.0, 2.25, and 2.5 g's. Aireraft utilizing com-
binations of payload and fuel which reduce the allowable
load factor to less than 2.5 g's should be flown with
caution, especially when making turns and pull-outs
and when operating in turbulent air. In addition to
the instructions noted under the paragraph titled
“LOADING NOT RECOMMENDED”, THE AIR-
CRAFT SHOULD NEVER BE LOADED WITH ANY
COMBINATION OF PAYLOAD AND FUEL WHICH
REDUCES THE LOAD FACTOR BELOW 2.0 G's,
BECAUSE OF THE HIGH PROBABILITY OF IN-
CURRING STRUCTURAL DAMAGE TO THE
WING.

landing Gear and Broking Limitations,

The airplane design landing weight is 89,500 pounds
for a design limit sinking speed of 10 feet per second.
The landing gear and associated structure are of re-
quired strength for normal taxiing and ground handling
ar take-off weights up to 107,000 pounds. Increased care
should be exercised during taxiing, braking, turning
and other ground handling operations at heavier weights.
Braking capability meets specification petformance re-
quirements. It should be possible to make at least 100
normal stops without reverse thrust at an 89,500 pound
landing weight without brake difficulty {provided
brakes are cooled properly on the ground or in the air
between landings). Brake wear at heavier landing
weights will be increased unless the assistance of reverse
thrust is used properly. The Bendix brakes are capable
of bringing the airplane to an emergency stop from
normal take-off speed at a weight of 107,000 pounds
without the assistance of reverse propeller thrust. The
maximum permissible take-off weight of the C-1214,
as limited by brake capacity, is estimated to be as follows:
without reverse thrust 129,400 Ibs.; with two propellers
in full reverse 138,000 lbs.

Performance Limitations,

Structural limitations rather than performance require-
ments generally limit the weight carrying capabilities

Section V
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of a four engine airplane. The most severe normal
perfarmance requirement is met at a weight of 139,3C0
Ib. At this weight, the airplane will take off and climb
fifty feet within a distance of 10,000 feet at sea level
on a hot day. Higher weights are listed on che Weight
Limitations chart for less severe performance require-
ments. However, this chart is to be used only as =2
guide with respect to performance available. Refer to
the appendix for detailed performance information.
Local operating conditions may limit atlowable weights
more severely than is indicated by the Weight Limita-
tions Chart.

CONFIGURATION AND PERFORMANCE.

The configuration of the airplane may impose a penalty
on performance. An increase in drag over that for the
cruise configuration decreases the rate of climb available,
increases the power required and may require a read-
justment of the permissible operating gross weight. As
with power losses, increases in drag are most critical
at take-off when, of necessity, the landing gear is ex-
tended, the cow! flaps are 50% and the wing flaps are
60% extended, The effect of the drag produced is indi-
cated on the Weight Limitations Chart by the gross
weighes at which minimum performance requirements
ate met with various airplane configurations,

Recommended Loading Area.

The green area of the chare represents the loading
conditions that present no particular problem in regard
to strength or performance of the airplane. Operation
of the airplane at weights outside of this tecommended
loading area should be avoided unless the mission re-
quires it.

Cautionury Loading Area.

The yellow area an the chart represents loadings of
progressively decreasing margin of safety as the red
area is approached, An aircraft may reasonably be ex-
pected o encounter a load factor of 2.5 g's at times
because of either maneuvering or turbulence. Also, per-
formance may become critical in the upper region of this
area depending upon aircraft configurations and atmos-
pheric conditions. Careful adherence to rough air pene-
tration speeds is recommended when operating at
airplane weights in the cautionary range. In a particular
emergency, landings at zirplane weights in excess of
normal landing weights are practicable on the condition
that the pilot exercise ordinary care and precaution
during the approach and landing. The glide pach should
be planned for decremental power changes from the start
of the final approach to the landing. Rapid power
changes should be held to a minimum during the ap-
proach and a small amount of engine power should
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be kept in reserve until after the landing flare. Every
effort should be made to achieve minimum rate of
descent on landing.

loading Not Recommended.

Note
Whenever flighes are conducted at weights
shown in the red area of the chatt, entry of
this fact in AF Form 781 is required.

The red area represents loadings which are not recom-
mended because of the reduced margin of safety avail-
able from the standpoint of both performance and
structural limtations. Under conditions of extreme emer-
gency, the commander will determine if the degree
of risk warrants operation of the airplane at gross
weights appearing in the red zone.

Sample Use of Weight Limitations Chart.

Example 1,

Assume a mission requires a 12,500 pound payload
and a 24,000 pound fuel load (of which 2,000 pounds
is the reserve allowance). Calculate the gross weight
to be:

Basic Operating Weight — 70,500 Ibs.
Payload — 12,500 Ibs.
Fuel Load — 24,000 Ibs.

Total—107,000 lbs.

The weight limitations curve can only be used directly
for a basic operating weight of 70,000 lbs. since its
eatire construction is based on this value, Any other
value (as in example 1) must be adjusted to 70,000
pounds before entering the curve, This step may be
accomplished by subtracting 70,000 lbs. from the basic
operating weight for the problem and adding the dif-
ference to the problem payload value. The solution
for example 1 would be as follows:

Example 1 Basic Operating

Weight — 70,500 lbs.
Curve Basic Operating Weight — 70,000 [bs.
Difference— 500 Ibs.

The problem payload now becomes 12,500 plus 500,
or 13,000 pounds.

Recalculate the Ioaded gross weight.

Adjusted Basic Operating Weight — 70,000 lbs.
Payload 4 Weight Adjustment — 13,000 lbs,
Fuel Load — 24,000 lbs.

Total—107,000 lbs.

Enter the weight limitations curve at “0”, which rep-
resents the basic operating weight of 70,000 pounds,
and proceed horizontally along the fuel load line of
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24,000 pounds. Move vertically along this line to 13,000
pounds payload, Find the loaded gross weight by inter-
polation to be 107,600 pounds; which checks the inieial
calculation. This initial operating point falls in the green
area and the planned landing weighe (with reserve fuel
included) is less than 89,500 pounds,

Example 2.

Using the same conditions as example [, assume the
basic operating weight is found o be 71,000 pounds
rather than 70,500 pounds. Also, weather information
indicates a headwind will be encountered which will
increase the fuel load by 1,000 pounds. The following
conditions are now present:

Basic Operating Weight — 71,000 ibs.
Payload — 13,000 lbs.
Fuel Load — 25,000 Ibs,

Total—109,000 Ibs.

As in example 1, the basic operating weight for the
problem must be adjusted to 70,000 pounds hefare
entering the weight limitations curve. This adjustment
is made, as before, by adding the difference of the twa
basic operating weights to the payload value as follows:

Example 2 Basic Operating
Weight — 71,000 lbs,
Adjusted Basic Operating Weight — 70,000 Ibs.

Difterence— 1,000 Ibs,

The payload plus weight adjustment value now becomes
13,000 = 1,000 or 14,000 pounds. Enter the curve as
in the previous example with che 25,000 pound fuel
load value and che 13,000 pound payload value. Read
the loaded weight to be 109,000 pounds, which checks
the initial calculation. The point falls in the cautionary
area. Since an overload flight has not been authorized,
and a fuel load of 25,000 pounds is mandatery for
the flight, the payload must be reduced. Drop vertically
from the point for the initial weight (109,000 Ibs.)
to intersection of the 2.5 g line. Proceed to the left
to the payload scale and read the maximum payload
plus weight adjustment value for the flight to be 12,000
pounds. (It must be remembered 2t this time thae 1,000
pounds of alternate load, (71,000 — 70,000 = 1,000,
had been considered as payload.) The payload now
becomes 12,000 — 1,000 = 11,0600 pounds. A final check
should now be made.

Basic Operating Weight — 71,000 lbs.
Payload — 11,000 Ibs.
Fuel Load — 25,000 lbs.

Total—107,000 Ibs.

The point now falls in the green area and the planned
landing weight (reserve included) is less than 89,500
pounds.
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FLIGHT CHARACTERISTICS.

In order to perform their primary mission efficiently,
aircraft in the transport category are designed to with-
stand lower load factors than are some other types, such
as attack bombers and fighters which require greater
maneuverability, To reduce the possibility of inad-
vertently applying structural loads greater than those
for which they are designed, transports have a very high
degree of stability. Because of this stability, the control
forces necessary to perform maneuvers are somewhat
greater than those required on other types. This aircraft
exhibits no flight characteristics that would tend to
place the pilot in a difficult sitwation. It has been flown
during various weather conditions including thunder-
storms, gusty crosswind landings, and severe icing.

General performance and flight characteristics uader
such conditions have been described as good by oper-
ating service personnel. Its handling qualities are noc-
mal in every respect. Control response under typical
flight conditions and with asymmetrical power is con-
sidered excellent,

STALL CHARACTERISTICS.

The stall characteristics of this aircraft, with 2oy com-
bination of wing flap or landing gear positions, are
excellent and the stall is preceded by adequate warning
in the form of mild buffeting. There is no abnormal
tendency for a wing to drop and aileron and rudder
contrals are effective up to and into the acrual stall,
With a forwaed center of gravity, the control forces

&-1
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that are necessary to slow the aircraft down to the stall
speed will be fairly heavy and will increase as speed is
reduced. At the stall a pronounced nose-down pitch
will occur; however, if the center of gravity is moved
near the aft limit, the forces that are necessary to ac-
complish the stall will be greatly reduced and this nose-
down pitching tendency at the stall will also be reduced.
With increased power the stall occurs at a more pro-
nounced nose-up attitude, at a lower speed, with a slight
increase in rolling tendency and with a reduction in
stall warning, The stall speeds for three gross weights
and angles of bank, with the airplane in three con-
figurations are given on figure 6-1. Accelerated stalls
are similar to the level flight unaccelerated stalls, except
that the warping margin, normally 3 to 5 knots above
the stall, is somewhat reduced. During progressive stalls
(one stall immediately following another), no change
occurs in the stall characteristics with each succeeding
stall. However, if only a partial recovery is effected
between stalls, a considerable increase in rolling ten-
dency and buffedng will result. The technique for re-
covering from stalls of any nature is to move the control
column forward and apply power and whatever aileron
and rudder control is necessary to keep the wings level.

SPIN CHARACTERISTICS.

WARNING

Intencional spins with this airceaft are pro-
hibited.

No spin tests have been conducted with Constellation
airceaft. If a spin is inadvertently entered, it is felt
that a normal spin recovery method consisting of the
application of opposite rudder followed by the forward
movement of the wheel, would accomplish recovery.
However, it is recommended that the control column
not to be pushed forward of its neutral position, as ex-
cessive build-up in speed might resuit. Avoid excessive
back pressure on the wheel during the pult-out after
TeCOVery.

FLIGHT CONTROLS.

The aileron, elevator, and rudder control systems are
conventional in every respect except that they are par-
tally powered by means of hydraulic beoster units.
Since these booster units do not completely accomplish
the movement of the surfaces but merely assist in this
movement, “feel” of the controls is retained by the pilot.
To maintain this “feel” and to prevent overcontrolling,
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the booster units are designed to provide low boost
ratios for small control force applications, and to in-
crease boost ratios as the applied control force is in-
creased. The possibility of the booster units becoming
inoperative is rathet remote because the boosters can
be operated by either the primary or secondary hydraulic
system. If both of these systems fail, the auxiliary booster
systems will still provide hydraulic pressure to the
rodder and elevator booster units. In the event that
all boosters ate inoperative, which is highly ualikely,
the aircraft siill can be adequately controlled, provided
that the center of gravity is between 23 and 30% MAC.
The control forces will, of course, be quite heavy and
the emergency manual elevator shift control should be
pulled out to reduce the forces on the control wheel.
This reduction in force is accomplished by a change
in mechanical ratio and resuits in a corresponding re-
duction in the available elevator travel. Rudder and
aileron boost should also be turned off.

TRIM DEVICES.

All control systems are equipped with conventional
¢rim tabs which are mecbanically operated. The elevator
tabs can also be operated electrically by means of the
control button on the pilot’s control wheel. The electric
elevator trim system is particularly useful during boost-
out landings because trim corrections can be applied
rapidly, if necessary, without releasing the control wheel
with either hand. The electric tab;, however, should
never be used during high speed flight, because its rapid
movement applies rather severe loads on the structure
in this flight condition.

FLIGHT CONTROL PRECAUTIONS.

Although the control forces in transport aircraft are,
in general, heavier than in some other types, it is still
possible to apply severe structural loads by a rapid
and violent application, sudden release, or reversal of
force on any of the three control systems. It is within
the pilot's physical power to cause failure of some com-
ponents of the airframe structure, particularly when
flying at high speeds. A rapid release or reversal of
rudder force can result in heavy loads on the vertical
fins and aft fuselage, and should, therefote, be avoided.
Boosters should never be turned on at high speeds,
or at any speed if the aircraft is out of trim. ‘This
will result in a rapid and severe application or release
of forces on any system in which the boost is turned
either off or on. In an emergency, the boost may be
turned off at any airspeed. If conditions permit, how-
ever, airspeed should be maintained betrween 130 and
156 knots during the change-over. Normal cruising
speed schedules may be re-established with boost off;
however, ap increase in control forces should be expected.
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If the auto-pilot is engaged during boost-off operation,
the flight crew should monitor airplane attitude con-
tinually and more carefully than during normal opera-
tion, particularly during flight through turbulent areas.
If gusts cause deviations from the trimmed arttitude,
the auto-pilot might become stalled due to increased
air loads on the controls, so that action by the crew
may be required to effect recovery. Cross wind landing
characteristics are excellent; however, airspeeds above
115 knots may be desirable in the approach if gusty
conditions exist in order to maintain desired margins
of aileron control response rate.

LEVEL FLIGHT CHARACTERISTICS.
SLOW FLYING.

Extensive test flights of civilian and military versions
of the Constellation aircraft indicate that the C-121A
is stable throughout its speed range and, therefore, can
be flown from its maximum placard speed to the stall
speed without reversals or abnormal variatiens of control
force. However, as is true of any aircrafr, excellent
piloting technique and smooth air are required to main-
tain steady speeds when power is reduced approximarely
to the minimum for level flight. Wing flaps may be
lowered to TAKE-OFF pasition for slow flight in order
to improve maneuverability and lower the stall speed.
Before retracting the flaps, altitude and airspeed should
be considered: if low, apply power and increase airspeed
in order to prevent a stall or loss of altitude,

CRUISING FLIGHT.

The basic mission of chis type aircraft involves long
periods of flying at cruise power settings; it is for these
conditions that the aircraft was designed and is most
effective. Patience and skill on the part of the flight
crew will result in optimum aircraft performance.
Adequate data are prevented in Appendix I of this
handbook o permit preparation of a wide variety of
flight plans. It is suggested, however, that the pilot
consider the use of the following techniques in order
to obtain optimum performance from the aircraft.

1. When entering a cruise condition from a ¢limb
speed which is below that desired for level flight, main-
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tain climb power after leveling off until the desired
cruise speed is attained, then reduce to the desired
cruising power. Airspeed will tend to increase thereafter
as fuel is consumed if cruising power is held constant.
The increase in speed relative to the decrease in weight
lessens as light weights are approached.

2. Flight characteristics in turbulent air are favorable
although, as would be expected, the average airspeed
will tend to be less than for the same power setting
in calm air. Some loss of range results. If the particular
mission during this period invelves remaining in flight
for a maximum period of time, no change of power
setting is necessary as duracion is not affected by tur.
bulence. If range is the primary consideration, the pilot
will find that a slight increase in power will result in
a more stable speed. The increase should be determined
for the specific conditions existing by inspection of fuel
economy data in Appendix I,

HIGH SPEED FLIGHT.

In general, high speed flight will be normal in all
respects: that is, no compressibility effects will be noted
at speeds up to the placard dive speed.

MANEUVERING FLIGHT,

The maneuvering flight characteristics are normal in
every respect. No reversals or abnormal variations of
control forces will be encountered.

DIVING,

In general, it is not necessary to observe any special
precautions when diving other than to observe the limit
speeds and structural load factors described in Section
V of this handbook. Under these conditions, no high-
speed compressibility effects will be encountered. The
aircrafe should be retrimmed manually with speed
changes in the normal manner. Use of the electric
elevaror trim system is not recammended while diving,
When recovering from a dive atcitude, the aircraft
should be pulled out manually without changing trim.
Excessive or rapid application of control forces in the
recovery should be avoided to preclude structural
damage to the aircraft,
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ENGINES.

RPM AND MANIFOLD SETYINGS FOR LOW POWER
CONDITIONS.

During descents and other low-power maneuvers, in-
cluding simulated engine failures, operation at high
rpm and low manifold pressure should be kept to a
minimum. High inerzia loads on the master rod bearings
will occur during these conditiens. Each hundred rpm
requires at least one inch Hg, manifold pressure.

PROCEDURE IN THE EVENT THE RUN-UP

INDICATES PLUG FOULING.

Spark plug fouling is an ever present problem. Impor-
tance of this subject has multipled as engine power and
allowable manifold pressure have increased. When
modern engines are operated at high power settings,
spark plugs with a heat transfer rating capable of con-

ducting the heat away from the electrodes fast enough
to prevent pre-ignition must be used. This good heac
transfer rating makes the spark plug run cold when
the engine is operated at low power, allowing the plug
to foul easily. An excessively rich idle mixture aggra-
vates this situation during ground operation. The ma-
jority of fouled plugs are caused by an improperly set
idle mixture which allows a gummy residue to form on
the plugs. During the run-up and magneto check, this
deposit prevents the spark from jumping across the air
gap in the plug and the plug does not fite, causing
excessive rpm drop during the magneto check. Whenever
excessive rpm drop is encounteted during magneto
check, the following clean-out procedure should be used.

NORMAL PLUG CLEAN-OUT PROCEDURE.

In the event of prelonged ground operation, the follow-
ing procedures are recommended to clear out fouled
spatk plugs:
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1. Cowl flap switches—OPEN.
2. Propeller synchronizer lever—Full INC RPM.
3. REM-—800 to 1200.

4. Mixture levers—IJlean until best-powet is obtained,
There is no time limit for “this operation; however,
it is recommended that the cylinder head temperature
not exceed 200° C.

Note
At BOD rpm the spark is about as hot or
strong as when using 30 in. Hg manifold
pressure, but the pressure in the cylinder is
much less, due to the lower manifold pressure,
Therefore, the spark can more easily jump the
air gap. As the plug begins to fire, it will tend
to remove the deposit already formed and
thereby clean itself. The engine should be run
in this condition for one to three minuzes, A
magnete check can now be mdde and no ex-
cessive 1pm drop due to plug fouling should

GoCur.

ENGINE SUPERCHARGER SHIFT.

i a climb is to be made to a high cruising altitude
and an engine supercharger shift is required to maintain
adequate climb power, shift to high blower in the
following manner:

1. Reduce manifold pressure to 20 in. Hg.,
2. Reduce engine speed to 1600 rpm.

3. Shift supercharger lever ;o HIGH position. (Make
all shifts as smoothly and rapidly as possible.)

4. After manifold pressure increases, indicating the
shift has been made, reset throtcles and propellers - to
obtain che required climb powet.

Note
The shift o HIGH position during climb-
cruise power should be made at the altitude
at which the low-blower, full-throttle BMEP
has decreased to the high-blower, part-throttle
BMEP value.

‘ WARNING I

Do not exceed low blower limits, Append. 1,

and do not make more than two shifts within
a five minute interval or the engine may be
damaged. A shift from high to low blower may
be done at any engine speed.
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IGNITION ANALYZER OPERATION.
(Figure 1-3}.

Note
Ignition analysis is recommended prior to rake-
eff. This analysis should be made after the
magneto check and with engine speed at the
magneto check rpm. The cycle switch should
be set on slow sweep position.

L. Turn on the amplifier power supply and allow
the amplifier and the cathode-ray tube to warm up.

2. Set the index on the inner dial of the condition
switch to the L index near the number 1 engine be-
neath the general caption IGNITION on the fixed ring.

3. Set the index [abeled TGN on the inner dial of
the cycle switch against the number 1 on the fixed
ring. This seccing, supplementing that of the condition
switch, will present the patcern of the No. 1 cylinder,
left magneto, of the No. ! engine on the indicator,
followed by the pattern of the No. 12 cylinder, which
is next in Aring order.

Note
With the push-pull knob in the “putled-ouc”
position and with che switches sec as indicated
above, the indicator will portray all the igni-
tion patterns assaciated with the left magneta,
beginning with No. 1 cylinder.

4. Push the push-pull knob in and set the dial index
of the condition switch to B, near cthe number 1 beneath
the general caption IGNITION. Maintain IGN against
1 on the cycle switch. The pattern on the indicator will
portray the functioning of bath magnetos and both spark
plugs for cylinders 1 and 12. This setting is used for
checking magneto synchronization. Number 2 ignition
points are timed to number 2 cylinder, For an accurate
synchronization check, use cylinders number 1 and 2,

5. For study of the individual ignition patterns or
all the ignition patterns of engines No. 2, 3, or 4,
the same sertings of the cycle switch as for engine No. 1
are used, but the condition switch must be swicched
to L, B, and R adjacent to the numerals 2, 3, and 4,
respectively.

6. For engine speed synchronization check, set the
dial index of the condition switch against the index 2
under the caption SYN on the fixed ring. This setting
establishes the electrical connection for the comparison
of speed of engine No. 2 to that of engine No. 1.
The push-pull knob should preferably be in the “pushed-
in” position. To compare the speeds of engines Na. 3
and 4 to engine No. 1, ser the dial index on the
condition switch to 3 and 4 within the captioned SYN
segment of the outer ring,
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: required operational minimum
fuel loading

MAX | MUM TAKE-OFF 107, 000 LBS.
MAXIMUM LANDING 89,500 LBS,
MAXIMUM ZERO FUEL 85,464 LBS,
BASED ON CHR REQUIREMENTS
N N MODEL 749A WITH SB56 _
g 2
2 z
2 d
g £
R E
S

WEIGHT - 1000 Lb.

400 800 400
TANKS 2 & 3 (EACH) TANKS 1 & 4 (EACH} TAMKS 24 & 34 (EACH}
FUEL - GALLONS
AR
Figure 7-1
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Nofe
When making the engine synchronization
check, the position of the cycle switch is of
no importance.

FUEL SYSTEM.
FUEL SYSTEM MANAGEMENT.

At a maximum gross operating weight of 107,000
pounds, chis aircraft uses tanks 1, 2, 3, and 4 for take-
oft and landing. When no fuel is carried in the auxiliary
tanks and the fuel in the inboard and outboard tanks
is equally distributed, operate the engines from theit
respective tanks. When fuel is carried in the auxiliary
tanks and/or there is more fuel in the vuthoard tanks
than there is in the inboard tanks, the auxiliary tanks
must be emptied and the inboard and outhoard tanks
equalized. The following procedure is recommended
for fuel system operation:

1. Use fuel from ranks 1, 2, 3, and 4 direct to engine
until the gross weight is reduced to 103,000 pounds.

2, Use fuel from tanks 1, 2A, 3A, and 4 direct to
engine until tanks 2A and 3A are empty.

3. If fuel quantities in canks 1, 2, 3, and 4 are not
now equal, crossfeed from 1 and 4 until quantities are
equalized.

4. Then use fuel from tanks 1, 2, 3, and 4 direct
to engine.

Although it is desirable to reduce the fuel load in
tanks 2A and 3A as quickly as possible because of
structural landing rescrictions with fuel in these tanks,
care must be used to assure that the flight structural
requirements of fuel distribution are met at all times.
‘The fuel load in tanks 2A and 3A should never exceed
600 pounds per tank for landing, and should be empty
if tanks 1 and 4 exceed 7,200 pounds per tank during
landing. The amount of fuel in main tanks 2 and 3
should never exceed the amount of fuel in main tanks
1 and 4, respectively.

REFUELING WITH PASSENGERS ABOARD.

During refueling operations with passengers aboard,
the following precautionaty measures must be taken:

1. A crew member must be assigned to prevent pas-
sengers from smoking in the zircraft or in the vicinity
until refueling is completed.

2. Passenger loading stairways must be in position
at the entrances and the doors must be kept open.

3. During daytime refueling, the APU and the ship
battery switches must be turned off.

4. During night refueling, the ship battery switch
may be left on to provide cabin lighting. The exterior
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lights switch may either be turned off or left ac the
STEADY position, if required by the airport. All radio
equipment, inverters, motors and similar electrical equip-
ment must be turned off. No swicches are to be operated
after refueling is started.

5. The auxiliary ground power source must be shut
down and moved clear of the aircraft unless it is
explosion-proof.

FUEL STABILIZING TIME.

A fuel stabilizing time is required before accurate fuel
quantity indications can be obtained for tanks 2 and 3.
During that time, dip stick and fuel quantity indicator
readings will be high.

AUXILIARY FUEL PUMP CPERATION.

Fach fuel rank contains an electrically-operated, sub.
merged fuel boost pump. These pumps supply relatively
vapar-free fuel under pressure to the engine-driven fuel
pumps so that engine operation is not affected by vapor
and entrained air, The HIGH position of the pump
switches is used during take-off and landing and to
supply fuel under pressure in the event of engine-driven
fuel pump failures or when the LOW position cannot
maintain sufficient pressure. The LOW positions are
used duzing climb, cruise and descent. When going to
czoss-feed operation, it is recommended that the switch
for the fuel boost pump in the tank to supply the fuel
be turned to HIGH. After cross-feed operation has been
established, the fuel boost pump in this tank may be
returned to LOW operation provided fuel pressure is
maintained within limits. When the engines are nac
operating, the fuel boost pump switches should be
wrned on LOW before going to the HIGH position.

CARBURETOR ICING.

Ice can form in the air induction system or in the fuel
metering side of the carburetor, The symptoms of bath
types of icing are nearly identical, namely, loss of auto-
matic mixture control, rising, falling, or fluctwating fuel
flow, and engine instability. However, the carburetor
is more susceptible to metering disturbances resulting
from air induction systemn icing. The aircraft is equipped
with the following provisions ta combat cacburetor
icing: .
1. A heated air source to facilitate removal of induc-
tion ice to maintain induction air temperatures up to
38° C maximum.

2. Three alcohol spray nozzles installed at ¢he car-
buretor top deck to remove ice from air induction com-
ponents.

The application of carburetor heat is oot permissible
during take.off, Carburetor heat may be used before
take-off to insure that any ice accumulation has been
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dislodged, but the switch must be in the COLD position
and carburetor tempetature normal before take-off. After
the first power reduction is made, carburetor heat may
be applied to maintain a minimum temperature indica-
tion within limits. Anticipation of impending icing
conditions is of primary importance in avoiding fuel
metering disturbances. Visible moisture in the air with
free air temperature below 10° C may be an indication
of impending fuel flow disturbances. Intermittent fluc-
tuations of fuel flow and BMEP, or gradual decrease
or increase in fuel Aow, under these conditions usually
indicate a fuel metering disturbance which may be fol-
lowed by a loss of power.

Note
If fuel flow indicates that the mixture is ex-
cessively rich, which has happened upon very
rare occasions, manually fean with the mixture
control to maintain smooth operation, then
apply pre-heat to remedy.

If icing conditions are anticipated, or if any atmospheric
condition is encountered which could cause a radical
metering disturbance, the following procedures should
be followed:

1. Mixture levers—AUTO RICH.

2. Carburetor heat switches—raise temperature to
20 to 30° C—38° C maximum.

3. Reset cruise power and monitor fuel flow and
BMEP for evidence of instability,

4, Contique to monitor all insttuments for any icing
symptoms.

5. Leave carburetor heat on for approximately five
minutes after passing through icing conditions to insure
that ice is melted, then remove heat slowly in small
increments, one engine ar a time,

When a metering disturbance (caused by atmospheric
condicions) occurs suddenly and unexpectedly, apply
the same procedure as outlined above with special at-
tention to resetting power and fuel flows plus:

1. Carburetor alcohol—as required to stabilize power.

Naote
When alcoho! is used, it should be applied
for a period of 3 10 5 seconds, then released
and an observation made to determine whether
or not stable power has been regained.

Ic 15 possible that conditions conducive to carburetor
icing will be aggravated by lower power, lean mixture,
and part-throttle operation, especially during long steep
descents. If trouble is encountered under these circum-
stances, the icing conditions should be controlled by use
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of carburetor heat. The use of carburetor heat has been
effective under all normal conditions where ice is likely
to be encountered at alritudes below 20,000 feet and at
temperatures between +10 and —25°C. At ambient
temperatures below —25° C the amount of visible mois-
ture in the air is extremely small and is not likely to
cause induction system icing trouble; however, the tem-
perature in clouds may be considerably different than the
temperature outside of the cloud. Therefore, it should be
anticipated that icing conditions will be prevalent when
entering a condition of visible moisture, and preventative
measures should be taken. Generally, after 2 given
configuration has been established, whether or not any
anti-icing technique is used, it may be better not to
change the configuracion while in icing as long as no
difficulties are encountered.

MANUAL LEANING.

Manual mixture control should be used to obtain best
economy fuel flows in accordance with the following
procedures:

4

CAUTION )

r

3

Manual mixcure control should not be used
outside the normal AUTQ LEAN cruise power
settings as outlined in the operating instruc-
tions.

. Set desired rpm,
. Set mixrture lever at AUTO RICH.
. Set desired BMEP.

4. Manually lean with mixture lever to obtain best

R

power.

Note
The rise for best power will normally be from
1 to 5 BMEP when moving the mixture lever
from AUTO RICH.

5. Throttle lever — reset to obtain desieed BMEP.

6. Lean mixture manually for 105 BMEP drop from
the desired value.

7. Throttle lever — open to originally desired BMEP.
Note
The manual lean mixture secting should be re-

checked fallowing any change in cruise altitcude
greater than 2,000 feet.

FILLING HYDRAULIC RESERVOIR IN FLIGHT.

Emergency hydraulic fluid may be used to replenish
cither the main hydraulic reservior or the emergency
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extension and brake reservoir by the following method:

1. Attach the emergeacy fluid container to the capped
line.

2. Set hydraulic reservoir selector to resecvoir to which
fluid is to be traosferrea.

3, Operate hydraulic reservoir filler wobble pum
handle. :

Note
If fluid fails to flow from the pump, the pump
requires bleeding. Proceed as follows:

2. Pump bleed vzlve — OPEN.
b. Disperse air in the pump, by opetating
handle until fluid flows from the bleed port.
¢. Pump bleed valve — CLOSED.
4. Tank selector valve — OFF.

USE OF LANDING WHEEL BRAKES.

It is absolutely necessary that airplane brakes be treated
with respect. It is generally known that operating pet-
sonnel stop the aircraft as quickly as possible regardiess
of the length of the runway, use the brakes consistently
for speeding up turns, and drag the brakes while
taxiing. To minimize brake wear, the following pre-
cautions should be observed insofar as is practicable:

1. Use extreme care when applying brakes immedi-
ately after touchdown or whenever there is considerable
lift on the wings to prevent skidding the tires and
causing flat spots. A heavy brake pressure ¢an resule in
locking of the brakes more easily if brakes are applied
immediately after touchdown than if the same pressure
is applied after the full weight of the aircraft is on
the wheels. A wheel once locked in this manner im-
mediately after touchdown will not hecome unlocked as
the load on the wheel is increased as long as brake
pressure is maintained, Proper braking action cannot
be expected until the tires are carrying heavy loads.

a. Brakes, themselves, can merely stop the wheel
from turning, but stopping the airplane depends upon
the friction of the tires on the runway. For this pur-
pose it is easiest to think in terms of coefficienc of
friction which is equal to the frictional force divided by
the load on the wheel. It has been found that optimum
braking occurs with a rolling skid at approximately 15
to 20 percent; i.e. che wheel continues to rotate but has
approximately 15 to 20 percent slippage on the surface
so tha. the rotational speed is 80 to 85 percent of the
speed which the wheel would have were it in free roll.
As the amount of skid increases beyond this amount,
the coefficient of friction decreases rapidly so that with
a 75 percent skid the friction is approximately 60 percent
of the optimum and, with 2 full skid, becomes even
lower.
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b. There are two reasons for this loss in braking
effectiveness with skidding. First, the immediate action
is to scuff the rubber, tearing off little pieces which act
almost like rollers under the tire. Second, the heat
generated starts to melt the rubber znd the molten
tubber acts as a lubricant.

c. NACA figures have shown that for an incipient
skid with an approximate load of 10,000 Ibs per wheel,
the coefficient of friction on dry concrete is as high as
.8, whereas the coefficient is of the order of .5 or less
with a 75 percent skid, Therefore, if one wheel is
locked during application of brakes there is a very
definite tendency for the airplane to turn away from that
wheel and further application of brake pressure will
offer no corrective action. Since the coefficient of friction
goes down when the wheel begins to skid, it is apparent
that a wheel, once locked, will never free itself until the
brake pressure is reduced so that the braking effect on
the wheel is less than the turning moment remaining
with the reduced frictional force.

2. If maximum braking is required after touchdown,
lift should fiest be decreased as much as possible by
taising the flaps and dropping the nose (on tricycle
gear aircraft) before applying brakes. This procedure
will improve braking action by increasing the frictional
force between the tires and the runway. Reverse pitch
should be used whenever possible to reduce the braking
action required.

3. For short landing rolls, a single, smooth appli-
cation of the brakes with constantly increasing pedal
pressure is most desirable. This procedure applies equally
well for operation on emergency braking systems.

4, It is recommended that a minimum of 15 minutes
elapse between landings where the landing gear remains
extended in the slip stream, and a minimum of 30 min-
utes where the landing gear has been retracted to allow
sufficient time for cooling between brake applications.
Additional time should be allowed for cooling if brakes
are used for steering, cross-wind, taxiing operation, or
if a series of landings are performed,

5. The full landing roll should be utilized to take
advantage of aerodynamic braking and to use the brakes
as little and as lightly as possible.

6. After the brakes have been used excessively for an
emergency stop and are in the heared condition, the
aircraft should not be taxied into a crowded area or the
parking brakes set. Peak temperatures occur in the
wheel and brake assembly from 5 to 15 minutes after
a maximum braking operation. To prevent brake fire
and possible wheel assembly explosion, the specified pro-
cedures for cooling brakes should be followed.

7. The brakes should not be dragged when taxiing,

and should be used as little as possible for turning
the aircraft on the ground.
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INTEGRATED FLIGHT SYSTEM.
(Figure 7-2).

NORMAL OPERATING PROCEDURE:
Flying magnetic headings:
1. ILS-HDG switch — HDG.
2. Heading marker — set to selected coutse.

3. Steering pointer — centered.

Flying omni-courses:
1. IL§S-HDG switch — HDG.
2. VOR (AN/ARN-14) receiver — set.

Note
LOC flag warning should swing upward to the
masked position,

3, Course arrow — set to selected course.

4. Heading marker — set to heading that will ap-
proach or hold selected course.

5. Steering pointer — centered.

6. Course indicator — cross check for oriented picture
of position relative to omni-radial: Compare position
of course bar, course arrow, and miniature aircraft.

Note
To-from acrow establishes direction and indi-
cates, by reversal, station passage.

7. Plot omni-range stations, if necessary, by setting
the VOR (AN/ARN.14) receiver to proper channels
and adjusting the course selector knob to align the course
bar with course arrow.

FLYING ILS APPROACHES.

1. Heading marker —adjust to heading which will
intercept localizer course at desired location.

2. Steering pointet — centered.
3. VOR (AN/ARN-14) and glide slope {AN/ARN-
18) receivers — set.

Note
CS and LOC flag warnings should move to the
masked position.

4. Course arrow -—set to inbound localizer course.

Section Vi
Systems Operation

Note
Course bar now represents the localizer course,

5. When course bar is intercepted, fly ont bound
localizer course and complete procedure turn.

Nots
e Course bar and miniature aircraft provide a
constant position-picture with reference to the
localizer beam. Actual headings are displayed
under the lubber line.

® If the sieering pointer is to be used, the head-
ing marker must be advanced through a series
of headings which make good the requirements
of the procedure turn, Advance the heading
matket into the turn, less than 90 degrees at
a time, during the turn around.

6. Heading marker — set to same heading as head
of course arrow.

7. ILS-HDG switch — ILS, when the course bar moves
from the full five-dot deflection to a four-dot deflection.

8. Fly by reference to the steering pointer and the
altimeter until the glide slope pointer is centered.

9. Adjust power settings or pitch attitude as neces-
sary to match the glide slope pointer and pitch bar.

Note
In unusual circumstances such as down wind
approaches or extreme C.G. location, it is
difficuit to hold the two pointers together at
the center of the scale. Fly the pitch bar to
maintain the glide slope peinter centered.

MISSED APPROACH.
1. ILS-HDG knob — HDG.

Note
An immediate change to the HDG function is
required to remove the synthetic heading signal
response of the steering pointer and to remove
the pre-set approach trim of the pitch bar.

2. Heading marker — set and fly by reference to the
steering pointer.

7-7
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COURSE INDICATOR

HEADING MARKER
COURSE ARROW
COURSE BAR
LUBBER LINE
TO-FROM ARROW

Mo w ma e
o0 = o

The Course Indicator combines compass heading and radio position
indications to form a plan view or map-like dispiay of the aircraft

with respect to a selected course. The

lacted course while other indications show the direction of the omni-
range station and the position of the aircraft, The picture is equalto
that which wouid be presented if the selected course were marked on
the ground with the shadow of the aircraft moving along or toward it
and the Te-From arrow peinting out the direction of the VOR station,
The Course Indicator contains two meter movements Tn a standard

three- or tive- inch instrument case,

7-8
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flight system

APPROACH HORIZON *

3
4
° 5
&
8 7 8 7 &
* Flight Director Horizon
MINIATURE ATRPLANE 1 GLIDE SLOFE POINTER 5 PITCH BAR
COURSE SELECTOR KNCB 2 WARNING FLAGS 6 FUNCTION SELECTOR KNOB
AZIMUTH RING 3 BANK POINTER 7 HORIZON BAR
HEADENG SELECTOR KNOB 4 STEERING MEEDLE & PITCH TRIM KNOB
The Approach Herizon is a primary attitude and stesring instrument,
1t is a forward view instrument with glide siope position and compu-
Courss Bar simulates the se- ted steering informatlon superimposed on a pitch and roll refergnce.

Steering Information for precise ILS let-down and cross country
flylng is given by the Steering Needle, Other Approach horizen in-
dications show pltch and bank atlitude, aive vertical guldance on
the glide sfope, and show when external signals are present. The
hpproach Horizon contains six meter movements in a standard
three-inch instrument case. Resistance and sensitivity character-

istics of all meter movements are standard.

Figure 7-2 (Sheef 1}

F125-1-7-106(1)
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COURSE INDICATOR

e
AZIMUTH RING

Driven bry the aircraft compass system, the Azimuth
Ring rotates as aircraft heading changes. |t always
shows heading of aircraft beneath Lubber Line at
fop of instrument.

COURSE BAR AND ARROW

Course bar simulates selected course, Deflection
represents devlation from selected course, mea-
sured agalnst the standard five-dot scale, Course
Arrow indicates selected VOR radlal or localizer
inbound track. Knab at [ower right sets Course
Arrow to any desired course. Course Bar and
Arrow ride with Azimuth Ring as aircraft heading
changes,

TO - FROM ARROW

To-From omni range indication is provided b a
large arrow which appears beneath Course Bar
on approprlate side of center. Te-From Arrow

is not displayed when |FS is working on localizer
or VAR sljnals,

HEADING MARKER

Knob at lower left turns Heading Marker to magne-
tle heading desired, Marker rides with Azimuth
Ring as alrcraft headlng changes. Headlng error
Is shown in degrees by displacement of marker
from Lubber Line.

O

MINIATURE AIRPLANE AND LUBBER LINE

Etched on instrument's glass, the Minlature Alr-
plane simulates aircraft, Lubber Line indicates
alrcraft heading, Picture is comparable to shadow
of ajrcraft on ground. When Miniature Alrplane
is pointed toward Course Bar, alrcraht 1s approach-
Ing sejected course.

F125-1-7-10812)

Figure 7-2 (Sheet 2)
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FLYING THE PICTURE

7-10

Simplicity of intercepting and fiying an
omni-range radial is illustrated in this
diagram of actual sequence photos. With
the IFS in the HDG function, procedure
begins by tuning in station on VOR re-
ceiver, COURSE knob s then turned

by pilot until Course Arrow points to
bearing of selected radial. Tne se-
quence photos of the Course Indicator
show the Course Bar ( representing de-
sired radlal) moving across Instrument
face as alrcraft approaches radlal, In
third photo from top, the pilot turns HEAD-
ING knob until Heading Marker points to
radial bearing, Steering Needle then calls
for right bank and roll-out on omnl radial
heading. In second photo from top, Bank
Pointer shows degree of bank as Steering
Needle Is centered and aircraft is mak-
ing correct turn to omni radial,

Figure 7-2 (Sheet 3)

F125-1-7-104(3)
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LATERAL GUIDANCE

IN THIS DRAWING, AIRCRAFT IS TO THE LEFT
OF LOCALIZER, DEFLECTION OF THE STEER-
ING NEEDLE TO THE RIGHT INDICATES THAT
RIGHT BANK CORRECTION IS REQUIRED.
BANKING TOWARD THE NEEDLE WILL CENTER
IT. KEEPING IT CENTERED IN THE TURN
INSURES AN ASYMPTOTIC APPROACH WHICH
ELIMINATES BRACKETING.

IFS ON ILS

Systems Operation

VERTICAL GUIDANCE

IN DRAWING ABOVE, THE GLIDE SLOPE
POINTER OF THE APPROACH HORIZON SHOWS
AIRCRAFT IS ABOVE THE GLIDE SLOPE.

MAKE CORRECTION BY NOS ING DOWN TO
POSITION PITCH BAR OPPOSITE POINTER.
KEEP PITCH BAR AND GLIDE SLOPE POINT-
ER MATCHED AT CENTER SCALE TO FOLLOW
GLIDE SLOPE TO BREAK-OUT IN CORRECT
VERTICAL APPROACH ATTITUDE. ABSENCE
OF WARNING FLAGS SHOWS GLIDE SLOPE AND
LOCALIZER RECEIVERS ARE IN OPERATION.

F125-1-7-104(4)

Figure 7-2 (Sheet 4)
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PAGES 7-13 THROUGH 7-24 DELETED.
FLIGHT PLANNING FUEL CONSUMPITION TABLES C-121A (H-1)
NOW INCORPORATED IN APPENDIX 1, PART 5.

7-12
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SECTION VIII
CREW DUTIES

Section VHI
Craw Duties

TABLE OF CONTENTS

COPILOT ... ... ... .. ...
FLIGHT ENGINEER ................
NAVIGATOR ......................
RADIO OPERATOR .................
FLIGHT ATTENDANT ..............

INTRODUCTION.

This section contains those functions which are in ad-
dition to the primary responsibilities of a crew member.
It is assumed that each individual crew member is fully
aware of the primary responsibilities of his job.

PILOT,

It will be the responsibility of the pilot to insure that
a thorough inspection of the aircraft and all equipment
be conducted in sufficient time prior to departure to
permit correction of discrepancies without imcurring
delays, The responsibilities for conducting the inspection
may be assigned to any other crew member that may
be assigned by the pilot.

Your normal and emergency abbreviated check lists are
now contained in T. O, 1C-121A-(CL)Y1-1.

COPILOT.
Aid the pilot as directed to accomplish the assigned

mission.

Your normal and emergency abbreviated check lists are
now contained in T. Q. 1C-121A-(CL)1-1.

FLIGHT ENGINEER.

Petform pre-flight inspection prior to departure to
determine the condition of the aircraft. See Section I

Your normal and emergency abbreviated check lists are
now contained in T, O, 1C-121A-(CL)1-2,

NAVIGATOR — NORMAL PROCEDURES.

The navigator will aid the pilot in all matters pertaining
to flight planning and will perform any other duties
assigned.

8-1
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Crew Duties

PREFLIGHT.

Exterior Inspection.
1. Driftmeter lens and housing — CHECKED AND
HOUSING SECURED.
Check lens and lens housing for cleanliness, general
condition, and housing secured.
2. Flare chute — CHECK FOR GENERAL CONDI-
TION.

Interior Inspection.

1. Navigator's personal equipment — ABOARD AND
STOWED.,

2, Sextant — ABOARD AND STOWED,

3. Astral compass and mount — ABOARD AND
STOWED.

4. Navigation wbles and almanac — ABOARD AND

STOWED.,

URC.4 radio — ABOARD AND STOWED.

Oxygen regulacor — OPERATIONAL,

Desk lights — OPERATIONAL.

Dome light — OPERATIONAL.

Astral dome de-fog switch — OFF,

10. Astral dome heater switch -— OFF.

11. Trailing ancenna — IN.

12. Radio compass — OPERATIONAL,

13. Magnetic compass — QPERATIONAL,

14. Electric gyro— CAGED AND OFF.

15. APS-42

Antenna heater switch — QUT.

ISQ-ECHO switch — QUT.

Function switch — OFF.

Scan switch — STQP.

Gain control — FULLY COUNTERCLOCK-

WISE.,

A.] switch — OUT.

STC switch — QUT.

. Antenna stab switch — QUT.

OBS map switch — OBS.
Range switch -~ 10 MILES,
Delay control — 175 MILES.
Time switch — AFC,

- Intensity, focus and light control on both pilots’
and navigator’s scope — FULLY COUNTER.
CLOCKWISE.

16. Radio altimeter — QPERATIONAL.

17. LORAN — OPERATIONAL.

i8. Pressure altimeter — SET AS REQUIRED.

19. VOR-ADF switch — AS REQUIRED.

20. Driftmeter — CAGED AND OFF.

21, Waiches and clocks -— SET.,

On all overwater flights, the navigatot should make the

following preflight inspection.

1. Astral Dome — CLEAN AND LOCKED.

2, Forms, logs, 2and handbooks — ABQARD.

3. Oxygen masks and equipment — CHECK SUPPLY
AND FLOW.

® S
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Spare fuses and bulbs — STOWED.

Pyrotechnic pistol and cartridges — ABQARD,
Driftmetet - CAGED.

7. Navigator's watch and equipment — STOWED.

BEFORE STARTING ENGINES.
1. Oxygen system—PRESSURE & MASK CHECKED.

BEFORE TAXIING.
1. Altimeter — SET.

BEFORE TAKE-OFF.
1. Fluxgate compass heading — CHECKED.

DESCENT.
I. Driftmeter — CAGED & OFF.
2. Navigator's radar — AS REQUIRED.

Do

NAVIGATOR — EMERGENCY PROCEDURES.

CABIN FIRE.
1. Smoke mask — ON & OXYGEN SET TO 100%.
2. Radio rack venturi — CLOSED,
3, Standby to assist.

CARGO COMPARTMENT FIRE.
1. Smoke mask — ON & OXYGEN SET TO 100,

CABIN HEATER FIRE.
1. Smoke mask — ON & OXYGEN SET TO 100%.

APU FIRE,
1. Smoke mask — ON & OXYGEN SET TO 100%.

ELECTRICAL FIRE.

1, Electrical equipment ~— OFF.

2. Radio rack venturi — CLOSED.

3. Smoke mask — ON & OXYGEN SET TO 100%.
4. Standby to assisi.

T B A

CAUTION

p

De not use liquid fire extinguishers on elec-
trical fires,

SMOKE/FUME ELIMINATION.
1. Smoke mask — ON & OXYGEN SET TO 100%.
2. Standby 1o assist.

BAIL OUT.
a. Refer to Section III.

GROUND EVACUATION.
4. Refer to Section IIL

DITCHING PROCEDURES.
a, Navigator's amplified ditching procedures con-
tained in Seceion TII
b. Navigator's abbreviated ditching checklist con-
tained in T. O. 1C-121A-(CL)1-3.

FUEL DUMPING.
1. Unnecessary radios and electrical equipment—OFF,
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After Dumping.
1. Radios and electrical equipment — AS NECES-
SARY.
Your normal and emergency abbreviated checklists are
now contained in T.O. 1C-121A-(CL)1-3.

RADIO OPERATOR — NORMAL PROCEDURES.
PREFLIGHT.

Note
On aircraft without the services of a radio
operator, these items will be checked by a pilot
crew member.

Exterior Inspection.

1. Antennas, antenna masts and insulatots—
CHECKED FOR TENSION AND FROPER
MOUNTING.

2. Loops and radomes — CHECKED FOR CHIPS
AND CLEANLINESS.

Interior Inspection — Power Off.
1. All ptugs and cables — CHECKED FOR TIGHT-
NESS AND SAFETY WIRING.
2. Mikes, headsets and plugs — CHECKED FOR
OPERATION, LOCATION AND MOUNTING.
3. Current facility charts — ABOARD.
4. CRT-3 and URC-4s — ABOARD AND STOWED.
5. All radio and radar equipment — ABOARD AND
PROPERLY MOUNTED.

Power and Inverters On.

6. APN-1 limit lights and range switch — OPERA-
TIONAL.
Check APN-1 1o see if limit lights operate when
range switch is operated.

7. ADFs — OPERATIONAL.
Check both ADFs on all antenna positions and
for CW operation. Check both loops for a null.

§. VHFs (171-4 and ARC-36) — OPERATIONAL.

9. UHF — OPERATIONAL.

10. ARC-58 — OPERATIONAL.

11. VHF omni receivers — OPERATIONAL.

12. TACAN (AN ARN-21) — OPERATIONAL.

i3. IFS — OPERATIONAL.
Check IFS for power by gyro monitor indication
in green. Tune in appropriate station for audio
check. Check visual action of needle indication.

14. HF (6185-1) — OPERATIONAL.

15. ART-13 and BC 348 — OPERATIONAL.

16. SCR-718 altimeter — OPERATIONAL.
Check SCR-718 altimeter for ciecle shape, size,
and altitude indication.

17. PA system —- QPERATIONAL.
Turn PA system on, and with another crew mem-
ber's aid check for clarity and tone of speakers in
rear of aircraft and check external operation.

Section VIl
Crew Duties

BEFORE STARTING ENGINES.
1. Oxygen system—PRESSURE & MASK CHECKED.

BEFORE TAXIING.

‘1. Radio inverter switch — ON.
2 Master radio switch — ON.
Check voltage and cycles.

3. Radios — CHECKED.

BEFORE TAKE-OFF.
1. TFF/SIF — AS REQUIRED.

DESCENT.
1. Trailing antenna — IN.

AFTER LANDING.
1. IFF — QFF.
BEFORE LEAVING AIRCRAFT.
1. Radios — OFF.
_ IFF — CODES REMOVED.
3, RADIO inverter switch — OFF.
4, All switches — OFF.

All unnecessary switches OFF before leaving flight
station.

RADIO OPERATOR — EMERGENCY
PROCEDURES.
CABIN FIRE.
1. Smoke mask — ON & OXYGEN SET TO 100%.
2. Standby to assist.

CARGO COMPARTMENT FIRE,
1. Smoke mask — ON & OXYGEN SET TO 100%.

CABIN HEATER FIRE.
1. Smoke mask — ON & OXYGEN SET TQ 100%.

APU FIRE.
1. Smoke mask — ON & OXYGEN SET TO 1005

ELECTRICAL FIRE.
1. Electrical equipmem——OFF‘
7. Smoke mask — ON & OXYGEN SET TO 100%.
5. Standby to assist.

CAUTION }

Do not use liquid fire extinguisher on elec-
trical fires.

SMOKE/ FUME ELIMINATION.
1. Smoke mask -—— ON & OXYGEN SET TO 1.
2. Standby to assist.

BAIL OUT,
a. Refer to Section LIl

GROUND EVACUATION.
a. Refer to Section I1L.
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Crew Duties

DITCHING.
4. Radio operator's amplified ditching procedures
contained in Section [,
b. Radio operator's abbreviated ditching checklist
contatned in T. 0. 1C-121A-(CL)1-4.

FUEL DUMPING.
1. Unnecessary radios and elecerical equipment—OFF.

After Dumping.
. Radios and electrical equipment — AS NECES-
SARY.
Your normal and emergency abbreviared checklists are
now contained in T. (. 1C-121A-(CL) 14,

FLIGHT ATTENDANT — NORMAL
PROCEDURES.

PREFLIGHT,

Main Cargo Compartment.
I. Lavarturies — INSPECTED.
Inspect both lavatories for neatness and cleanliness.
Check water Aow from lavatory faucets.
2. Cabin — INSPECTED.
Inspect cabin for cleanliness, and  all necessury
equipment far passenger comfore.
3. First aid kits — CHECKED.
Check firse aid kies for proper amount, seals un-
broken and mounting,
4. Emergency equipment — ABQARD AND
STOWED.
Check all emergency equipment required for proper
storage and correct amounr: Mae Wests, life raft
kits, oxygen masks, ditching placards for proper
location, fire extinguishers (<ne €O, and one chloro-
bromomethane type) and fire axe.

5. Evacuation chute — ABOARD AND STOWED.
6. Ditching ropes — CHECKED FOR MOUNTING.
7. Jucob's ladder — ABOARD AND STOWED.

8. Seurs, safetv belts and head rest covers—CHECKED

FOR SECLIRITY.

9. Baggage and cargo loading - CTIECKED.
Check distribution and secureness of baggage and
cargo. Cargo shall be loaded to provide unob-
structed and operable emergency exits.

0. Warter tank quantity — CHECKED,

11, Lower rear cargo compartment - DOOR CLOSED.

12. All lighting including emergency lights —
CHECKED.

13, Sceward’s cail svstem — - OPERATIONATL,

Galley.
1. Galley cleanliness — CHECKETD,
2. Electrical equipment — OPERATIONAL.
3. Pirse aid kit, water jug and chlorobromomethzne
fire extinguisher — ABOARD AND STOWED
IN WING FLAP CRANK CLOSET.

8-4

1C-121A-1

4. Water systemn — CHECKED.
5. Cooking and eating equipment — ABOARD AND
STOWET.

BEFORE STARTING.
1. Poreable oxygen cylinders — PRESSLRY AND
MASK CHFCKED.

FLIGHT ATTENDANT — EMERGENCY
PROCEDURES.

CABIN FIRE.
1. Passenger oxygen system or portable oxygen cylin-
der — MASK ON.
2. Galley sonic venturi - — CLOSED.
3. Stundby to assist.
CARGO COMPARTMENT FIRE.

1. Passenger oxygen svstem of portable oxvgen cvlin-
der- - MASK ON.

CABIN HEATER FIRE.
L. Passenger Oxygen system or portable oxygen bottle
— MASK ON.

APU FIRE.
1. Passenger oxygen system or porrable oxygen cvlin.
der — MASK ON,

ELECTRICAL FIRE.
i. Passenger oxygen system or portable axyvgen cylin-
der — MASK ON.
Galley sonic venturi — CLOSED.
Standby 10 assist.

LV N ]

4 CAUTION ]

D bbbt oAb 3

D not use liquid fire cxtinguisher on elec-
trical fire,

SMOKE/FUME ELIMINATION,
1. Tassenger OXygen system or poriable oxygen cylin-
der - - MASK ON.
2. Saandby to assist.

BAIL QUT.
2. Refer 1o Section 111,

GROUND EVACUATION.
. Refer ro Section 111,

DITCHING PROCEDURES.
a. Fiest und second flight arendants amplified
ditching procedures contained in Section I11.
h. Firse and second flight attendants abbreviaced
ditching checklist contained in 1, 0. 1C-121A-
(CL)Y1-5.
Your normal and emergency abbreviated checklists are
now contained in T. O. 1C-121A-(CL)1-5,
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ALL WEATHER

Section IX

All Weather
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INTRODUCTION,

This section contains those procedures which differ from,
or are in addition to, the normal operating instructions
previously covered in this manual, except where repeti-
tion is necessary for emphasis, clarity, or continuity of
thought.

NIGHT FLYING.

Night flying procedure is conventional and there is no
special technique required in the use of any of the air-
craft equipment,

OPERATION UNDER INSTRUMENT FLIGHT
CONDITIONS.

The aircraft has excellent qualities in regard to instru-
ment flying, Take-off characteristics are satisfactory.
Maneuverability on GCA and ILS is excellent. Before
attempting an instrument flight, check that all radios
and flight instruments are operating properly.

| WARNING I

In cold weacther, make sure all instruments
have warmed up sufficiently to insure normal
aperation, Check for sluggish inscruments
during taxiing.

| WARNING I

Do not attempt to take off with ice or smow
on the wings. Even loose snow may not blow
off. Loss of lift and treacherous stalling char-
acteristics may result. Depending on the weight
of snow and ice accumulated, take-off distances
and climb-out performance can be seriously

TAKE-OFF.
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affected. The roughness and distribution of
the ice and snow could vary stall speeds and
characteristics to an extremely dangerous de.
gree. Loss of an engine shortly after take.off
is a serjous enough problem without the added,
and avoidable, hazard of snow and ice on the
wings. In view of the unpredictable and unsafe
effects of such a practice, the ice and snow must
be removed before flight is attempted.

INSTRUMENT TAKE-OFF,

Use the following procedure when making an instru-
ment take-off.

1. Check all radios and flight instruments for proper
operation.

2. Make cerrain that the controls are free and
auxiliary flight control boosters are turned on.

3. Set che altimeters for correct barometric pressure,

4. When take-off clearance is received, align the air.
craft on the centerline of the runway and proceed with
a normal take-off.

5. Raise the landing gear as scon as the aircraft is
definitely airborne and a positive climb is established.

6. Climb until clear of obstacles, and accelerate to
enroute climb speed.

INSTRUMENT CLIMB.

Climbing airspeed and attitude are easily maintained
and the aircraft handles satisfaciorily up to and during
maximum rate of climb. Climbing turns should not
exceed bank angles of 30 degrees.

During freezing rain, climb above the condition AS
RAPIDLY as possible to the warmer air that may lie
above. Continue climbing as long as the temperature
increases to reach the warmest portion of the inversian,
Level off when the temperature stops rising because
additionaj icing conditions may be present at higher
altitudes.

Remember to use caution in climbing at high angles
of attack, because large quantities of ice can form on
the lower surface of the wings, Such ice is hazardous
because of the weighe, and the fact that it forms out
of reach of the de-icer boots, and because it cannot
be seen. Make every effort to place ice on your plane
where you want it, not where the ice wants to form,
Do this by increasing the horsepower and decreasing
the angle of attack, and using correct anti-icing and
ice removal procedures.
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CRUISING UNDER INSTRUMENT CONDITIONS.

The airceaft should be handled in the same manaer
as during VFR flight. In addition, the following checks
should be made periodically:

L. Check directional indicators and atticude indicators
for proper indication, cross-checking all flight instru-
ments.

2. Check pitot heaters and surface de-icing equipment
for proper operation during icing conditions,

Another mzjor item to consider in regard to icing is
that the large indicated air speed loss when carrying
a load of wing ice may range as high as 40 knots. This
condition can be contralled, and somewhar overcome,
by placing the ridge of ice as nearly across the leading
edge as possible and not allowing it ta build up under-
neath the wing, ie., by presenting the smallest frontal
area to absolutely minimize the collection of moisture.
If the airspeed is kept at 170 knots or aver, only a very
small amount of ice, if any, can form on the underside
of the wing.

SNOW, RAIN, ICE, CRYSTAL, OR CORONA
RADIO STATIC,

When radio static is encountered en route, turn the
radio volume down until canditions improve, When
nearing the destination, the following may improve
reception:

1. Reduce airspeed,

2. Lower radio volume.

3. Keying the transmitter.

4. Radio compass in LOOP (wing tip position),
5. Changing RPM.

FLIGHT IN TURBULENCE AND
THUNDERSTORMS.

Avoid penetrating a thunderstorm if it is at all possible.
Thunderstorm flying demands considerable instrument
experience and technique.

b CAUTION

Remember the G units increase in prepartion
to increased angles of bank,

It is imperative that the aircraft be prepared prior to
entering a zone of turbulent air. Normal preparatory
procedures should be employed when there is a pos-
sibility of encountering thunderstorm activity, Prepare
the aircraft as follows:
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1. Adjust power to obtain optimum penetration speed
and altitude.

2. Tutn on pitot heat.

3. Check gyro instrument for proper settings.

4. Fasten all safety belts (check crew).

5. Turn off radio equipment rendered useless by static.

6. If tarbulence is light, engage autopilot, and turmn
altirude control off.

7. Maintain pitch attitude with autopilot pitch con-
trol. Once in the storm, devote full attention to the
aircraft.

A power setting should be made prior to entering a
turbulent zone ro provide 2 flight speed 60 knots above
stall speed for the weight, altitude and configuration
being flown. Refer to the stall speed curve, Figure 6-1,
for stall speed data.

PENETRATING THE THUNDERSTORM.

1. Maintain power and propeller pitch settings estab-
lished before entry. Hold these and the attitude constant,
and the airspeed will be constant regardless of erratic
airspeed indicator readings.

2. Attention should be devoted to flying the aircraft
by reference to the attitude indicator, holding a level
attitude,

3. The altimeter is unreliable in severe turbulence
because of differential barometric pressures.

4. Use as little elevator control as possible in main-
taining attitude in order to minimize the stresses im-
pesed on the aircraft.

4
’ CAUTION )

PP S

Do not attempt te alter the aircraft attitude
by reference to the airspeed indicator. Heavy
rain may partially block the pitot heads and
cause erratic readings.

DESCENT.

To descend from altitude, use the same procedure as
prescribed for VFR flight down to the minimum safe
altitude for the range being used and in accordance
with insttuctions received from the airway traffic con.
troller.

HOLDING PROCEDURES.

Holding is normally accomplished by using the traffic
pattern configuration (rpm 2100, flaps take-off, and 130
knots).

However, if prolonged holding is expected or if fuel
supply is critical, fly the aircraft clean in accordance
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with the data on Maximum Endurance Pawer charts
found in Appendix L

APPROACH PROCEDURES.
CIRCLING APPROACH PROCEDURES.

For circling approach procedures, see figure 9-1, Sheets
! and 2.

CIRCLING APPROACHES.

If it is necessary to make a circling approach to alige
the aircraft with the runway, one of the following
methods may be used:
Note
Circling approaches should be conducted in
strict observance of ciecling approach mini-

MIUIIIS.

270-Degree Method.

This approach (figure 9-1) may be used when it is
practical to cross the runway at 90 degrees from the
low approach course of the aircrafr. The runway is
crossed at a 90-degree angle. Fly this heading straight
ahead for approximately 13 seconds; then make a
standard rate turn to the runway heading,

45-Degree Mathod.

This approach (figure 9-1) consists of a standard race
turn to a heading 45 degrees from the downwind
heading, continuing the heading in accordance with
existing visibility conditions, and making a standard
rate turn to the landing heading.

80- to 260-Degree Method.

This approach (figure 9-1) consists of & standard rate
turn of 80-degrees, relling out of this turn and into
a standard rate turn to the runway heading.

Boxing Runway.

Boxing the runway (figure 9-1) is basically a close-
in traffic pattern made by flying down the runway,
making a standard rate 180-degree turn, paralleling
the runway, and making another 180-degree turm.

RANGE AND ADF PROCEDURES.
For range and ADF procedures, see figure 9-2.

GCA PROCEDURES.
For GCA procedures, see figure 9-3.

ILS PROCEDURES.
For ILS procedures, see figure 9.4,
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80-260 DEGREE METHOD

BOXING THE RUNWAY

Figure 9-1 (Sheet 2)
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AUTOMATIC APPROACH.

The procedure for making an automatic approach is
as follows:

1. Autopilot—ON.

2. Alticude Control—ON.

3. NAV INST selector switch—VOR.

4. DESCENT Check List—Complete prior to outer
marker.

5. Prior to reaching or when over the outer marker
outbound, reduce airspeed to 130 knots. Execute pro-
cedure turn by use of the autopilot.

6. On inbound heading of the procedure turn (45°
off localizer heading) place the approach selector switch
in the LOCALIZER position when the vertical needle
of the cross-pointer leaves the maximum deflection
position,

7. When inbound to outer marker, extend gear and
complete BEFORE LANDING check list. Reduce ait-
speed to 120 koots.

8. Monitor the glide scope by means of the hori-
zontal bar of the cross-pointer indicator. When the
horizental bar reaches the center position, place the
approach selector switch in the LOCALIZER GLIDE
SLOPE position.

Note
When the approach selector switch is placed in
LOCALIZER GLIDE SLOPE position, the
alttude control switch is released.

" iyt W

CAUTICN )

When placing the approach selector switch in
the LOCALIZER GLIDE SLOPE position, care
should be taken to insure that the throttle lock
is off, since the approach coupler also operates
the throttles in this position.

9. When the runway is in sight, release the approach

T. . 1C-121A-1

coupler and the autopilot by pressing the autopilot
disconnect switch on control column and then make a
normal [anding.

LANDING.

1. When landing a heavily iced aircraft, approach
and landing speeds should be considerably higher than
normal, depending on the amount of icing.

Note
A slow touchdown is desirable, consistent with
safe control. The brakes shauld be used as little
as possible, and nose wheel steering used dis-
criminately.

MANEUVERING CONFIGURATION.

The maneuvering configuration for all four-engine
circling approaches will be 2100 rpm, take-off faps,
and airspeed 130 knots (taper to 120 knots final ap-
proach speed).

STANDARD RANGE PROCEDURE (PLUS 2 AND 3
ENGINE PROCEDURE}
Note
On all instrument approaches the flight en-
gineer will handle the chrottles until the mini-
mum low cone altitude is reached. At thac time
the pilot will call out PILOT'S THROTTLES
or CO-PILOT'S THROTTLES., Command of
the throttles will NOT be relinquished by the
flight engineer until co-pilot replies PILOT"S
THROTTLES, LOCK OFF. Pilot calls for
power settings; example, MANIFOLD THREE
ZERO reply is THREE ZERO SET.

The DESCENT CHECK LIST is to be completed prior
to reaching the high cone.

STANDARD RANGE APPROACH (NORMAL) (STRAIGHT-IN):

Afreraft Commander Co-Pilot

Flight Engineer

1. Cross high cone at 150 Knots
or less and call for FLAPS TAKE
OFF-RPM 2100.

2. When flaps set state FLAPS
TAKE OFF — SET.

3. Reduce airspeed to 130 Knots.

1. Acknowledge command
FLAPS TAKE-OFF.

I. Acknowledge command
RPM 2100. Advance prop
control to 2100 rpm.

2. When rpm set, state RPM 2100
— SET.

3. Adjust throttles as required
by pilot.

9-6
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range and adf procedures (straight in

WHEN OVER RADIO FIX

POWER FLAPS AIRSPEED CHECK LIST
FOUR ENGINES 2100 RPM TAKE-OFF 130 KNOTS DESCENT
THREE ENGINES 2400 RPM TAKE-OFF 130 KNOTS DESCENT
TWO ENGINES 2400 RPM up 150 KNOTS DESCENT
=8 RANGE
‘ STATION

R
#
‘ ‘ FAN
‘ ‘ MARKER/

-—

e
-

WHEN INBOUND

FLAPS
FOUR ENGINES TAKE-OFF
THREE ENGINES TAKE-OFF MNote: )
Flaps as desired when
TWO ENGINES TAKE-OFF landing is assured.

PRIOR TO LOW CONE

POWER GEAR AIRSPEED CHECK LIST
FOUR ENGINES 2400 RPM DOWN 120 KNOTS BEFORE LANDING
THREE ENGINES 2400 RPM DOWN 120 KNOTS BEFORE LANDING
TWO ENGINES 2800 RPM DOWN WHEN 130 KNOTS BEFORE LANDING

LANDING IS ASSURED

F125-1-9-110
Figure 9-2
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STANDARD RANGE APPROACH (NORMAL} {STRAIGHT-IN} (Continved)

Afrcraft Commander

Ca-Pilot

5. After reaching minitnum ap-
proach altitude for low cone call
out PILOT'S THROTTLES or CO-
PILOT'S THROTTLES".

6. State power settings. Example:

MANIFOLIY THREE ZERQO.

7. Over Jow cone call for GEAR
DOWN, RPM 2400 (flaps required
for final landing) and reduce air-
speed to 120 knots.

8. Call for BEFORE LANDING
CHECK LIST.

9. Take throttles and state
PILOT'S THROTTLES, instruct Co-
Pilot to make adjustments if desired.

4. Monitor flight instruments,

5. Reply PILOT'S
THROTTLES, LOCK OFF, or
CO-PILOT'S THROTTLES,
LOCK OFF.

Flight Engineer
4. Monitor engine instruments.
5. Reply PILOT'S
THROTTLES or CO-PILOTS

THROTTLES. Do oot relinguish
command of throttles until

Co-Pilot replies,

6. 1f Co-Piloc's throttles, adjust
power and repeat each setting
called for by pilot.

6. Monitor power adjustments
made by pilots; monitor engine
tnstruments.

7. Acknowledge command
GEAR COMING DOWN.
Gear down, 4 lights. When Haps
are set, state FLAPS SET. (As
desired).

7. Monitor engine instruments,
Acknowledge: RPM 2400.

8. BEFORE LANDING
CHECK LIST COMPLETE.

8. BEFORE LANDING
CHECK LIST COMPLETE.

9. Monitor power adjustments
by pilots.

9. Acknowledge command
PILOT'S THROTTLES, place
lefe hand oo throttles to adjust
power if so instructed.

THREE ENGINE RANGE APPROACH (STRAIGHT-IN):

V. High Cone to Low Cone -Same as four (4} en-
gine approach except 2400 rpm over high cone.

2. Low Cone

flaps as desired.

TWO ENGINE RANGE APPROACH {STRAIGHT-IN}):

1. High Cone to Low Cone—Maintain 150 koots
{minimum), rpm 2400, gear and flaps UP. If No. 3

CGrear down and rpm 2400. Landing

2. Low Cone—Keep gear up and continue approach
until reaching opposite end of runway. Proceed as
during normal traffic pattern.

THREE ENGINE APPROACH (CIRCLING):
1. High Cone to Low Cone—Same as three (3) en-
gine range approach (straight-in).

2, Low Cone—Keep gear up untl turning final ap-
proach, then put gear down. Lower balance of flaps
as required.

and No. 4 engines are inoperative, resulting in loss
of secondary pressure, the hydraclic system crass-over
valve switch must be moved to EMERGENCY to permit
pressure from the primary system to take over the

TWO ENGINE RANGE APPROACH (CIRCLING):
1. Iligh Cane to Low Cone—150 knots, rpm 2400,

functions of the secondary system.

2. Jow Cone—Vlaps Take-Off, rpm 2800, airspeed
0% above stall speed. Maintain 2 minimum of 130
knots. Gear down and flaps to desired position when

safe landing is assured.

FOUR ENGINE RANGE APPROACH (CIRCLING}:

1. High Cone to Low Come—Same as four ({4} cp-

gine range approach (scraight-in),

9-8

faps and gear up. If No. 3 znd No. 4 engines are
inoperative, resulting in loss of secondary pressure,
the hydraulic system cross-over valve switch must be
moved to EMERGENCY to permit pressure from the
primary system to take over the functions of the second-
ary system.

2. Low Cone—-Maintain 150 koots, rpm 2400, flaps
and gear up while circling. Entering final, same as two-
engine range approach (siraight-in),
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STANDARD GCA AND ILS PROCEDURE
(PLUS 2 AND 3 ENGINE PROCEDURE)

1. Priot to reaching the radio fix used in conjunction
with GCA or ILS the pilot reduces airspeed to 150
knots and calls for FLAPS TAKE OFF, RPM 2100,
DESCENT CHECK LIST.

2. Co-Pilot and Flight Engineer acknowledge and
repear command when accomplished.

3, Maintain 130 knots on GCA down wind leg and
ILS outbound course.

4. When ILS glide path needle starts to deflect down-
watd or when informed by GCA to begin rate of descent,
pilot calls for GEAR DOWN, RPM 2400, BEFORE
LANDING CHECK LIST. Pilot then adjusts power
1o maintain airspeed and glide path angle - 120 knots -
fina! flaps when conract.

Three (3) Engine GCA or ILS Approach.

The three (3) engine approach is same as four (4)
engine except pilot calls for rpm 2400 over radio fix.

Two (2} Engine GCA or ILS.

1. The two engine approach is same as three engine
except that airspeed is 150 knots, and gear and flaps
remain up.

2. When intercepting GCA or ILS glide slope, rpm
2800, flaps take-off, and mainrain 130 koots. If No. 3
and No. 4 engines are inoperative, resulting in loss of
secondary pressure, the hydraulic system cross-over valve
switch must be moved to EMERGENCY to permit pres-
sure from the primary system to take over the functions
of the secondary system.

3. Pilot calls for GEAR DOWN when safe landing
assured. Complete BEFORE LANDING CHECK LIST.

COLD WEATHER PROCEDURES.

Most cold weather operating difficulties are encountered
on the ground. The most critical periods in the operation
of the aircraft are the postflight and preflight periods.
Proper diligence on the part of crew members concern-
ing ground operations is the most important factor
in successful arctic operations. The following should
be noted when temperatures reach freezing or below.

1. The oil dilution system has been disconnected on
all C-121A aircraft.

2. Since all Air Force C-121A aireraft are equipped
with electric propellers there are no instructions ot
special steps necessary to assure proper operation of
the propellers under extreme cold conditions. Proper
propeller feathering is assured as long as there is
adequate electrical power.
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3. Arctic Operating Technique:

a. Check Y-drains and oil tank sumps to be sure
the ail is not congealed. If necessary, warm oil uatil
it flows freely, and remove any ice that may have
collected in Y-drzins or sumps.

b. Check that the alecohol de-icing tanks are full,
and that all aleohel pumps for propeller, windshield,
and carburetors are wocking properly.

¢. Check thac the pitot heaters are working.
working.

d. For starting engines, make sure there is auxiliary
power available (either the ship’s A.P.U. or an external
battery carc}. Pull propellers through twelve blades with
the starter before placing magneto switch to the ON
position. Start engine by normal procedure, remember-
ing that when the engine is cold ir will probably
require extra priming.

e. After engines have been starced, there is no
minimum oil temperature specified before take off. It
is necessary to assure proper circulation of the oil befare
using maximum power. When oil temperature has tisen
a minimum of 6° ¢ (10° F) above prestarting tem-
perature, and oil pressure has stabilized, it is permissible
to take-off. Do not take.off with an oil temperature
higher than £04° C (219° F).

f. There is no minimum cylinder head temperature
specified for take-off,

If engines do not stare after a teasonable num-
bet of attempts, it is tecommended that che
engines be prewarmed, either by the use of out-
side heaters, or by putting the aircrafc in the
hangar.

4. All C-121A aircrafe are equipped with electrically-
driven instruments which will operace if cockpit tem-
perature is above —@5° C. The instruments may be
prewarmed, if necessary, by directing the heat from the
aldis lamp against the instrumencs.

vvvvvvv eyt e

4

Electrical instruments are sometimes slow in
becoming properly erect in extreme cold;
however, a maxitoum of 15 minutes should
allow them to stabilize property.

3. Take-Off:

If deep, heavy snow interfeces with the take-off
run, but permits taxiing, the aircraft may be taxied

9-9
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gca procedures

POWER FLAPS AIRSPEED CHECK LIST
FOUR ENGINES 2100 RPM TAKE-OFF 130 KNOTS DESCENT
THREE ENGINES 2400 RPM TAKE-OFF 130 KNOTS DESCENT
TWO ENGINES 2400 RPM up 150 KNOTS DESCENT

WHEN INBOUND

FLAPS Note:
FOUR ENGINES TAKE-OFF Flaps as desired when
THREE ENGINES TAKE-OFF landing is assured.
TWO ENGINES TAKE-OFF

PRIOR TO INTERCEPTING GLIDE PATH

POWER GEAR AIRSPEED CHECK LIST
FOUR ENGINES 2400 RPM DOWN 120 KNOTS BEFORE LANDING
THREE ENGINES 2400 RPM DOWN 120 KNOTS BEFORE LANDING

TWO ENGINES 2800 RPM DOWN WHEN 130 KNOTS (MIN) BEFORE LANDING
LANDING IS ASSURED

Figure 9-3
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ils procedures

POWER FLAPS AIRSPEED CHECK LIST
FOUR ENGINES 2100 RPM TAKE-OFF 130 KNOTS DESCENT
THREE ENGINES 2400 RPM TAKE-OFF 130 KNOTS DESCENT
TWO ENGINES 2400 RPM up 150 KNOTS DESCENT

WHEN INBOUND

FLAPS
FOUR ENGINES TAKE-OFF Flaps as desired when
THREE ENGINES TAKE-OFF landing is assured.
TWO ENGINES TAKE-OFF

PRIOR TO INTERCEPTING GLIDE PATH

POWER GEAR AIRSPEED CHECK LIST
BEFORE LANDING

DOWN 120 KNOTS BEFORE LANDING
130 KNOTS BEFORE LANDING

FOUR ENGINES 2400 RPM DOWN 120 KNOTS

THREE ENGINES 2400 RPM

TWO ENGINES 2800 RPM DOWN WHEN
LANDING 1S ASSURED

Figure 9-4
9-11
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up and down the runway to pack down the snow.
Never take-off with snow or ice on the wings or tail
surfaces. Particular attention should be given to all
movable surfaces to see that hinges and trim cabs have
free and full movement.

6. In Flight:

Following take off from a snow or slush covered
field, the tanding gear should remain down long encugh
for the moisture to either freeze or dry, if terrain and
flight conditions permit. However, if it is night or if
instrument conditions prevail and it is necessary to
climb, the gear must be retracted as soon as possible
to aid in 2 faster climb.

3. When operating at cruise power under icing
conditions and in extreme cold outside air temperature,
it is recommended that sufficient carburetor heat be
applied to prevent ice; this will also aid ip fuel vapor-
ization under extreme cold condition, giving better fuel
consumption and smoother engine performance.

7. Landing:

Before landing, it is advisable to start the auxiliary
power unit ro insure sufficienc electrical power for pro-
peller reversing, when the generitors are running at
slow speed. This allows the aircraft to be scopped witch-
out the use of brakes. Always use brakes sparingly under
extreme cold conditions.

1 CAUTION

3

4
-
4

.

e oot

On fields that are covered with loose snow,
it is necessary to be careful ro avoid blowing

1.0, 1C121A

snow up in front of aircraft when propellees
are reversed, thereby reducing visibility to
zero momencarily.

8. Sump Drainage:

It is necessary to drain the sumps on the fuel and
oil systems frequently to remove ice and wacer that
may have collected in these systems. It is also necessary
to drain the sumps on the heater fuel system in order
to assure proper fuel flow for heater operation, This
may be accomplished by {owering the flaps and opening
the heater inspection plates on the under side of the
wing root.

9. Purking:

When aircraft is parked for che night, it is advisable
to leave a window, door, or some other hatch open
to allow zir circulation. This will grearly reduce the
frosting of windows. Furthermore, when patking be
sure that the brake selector is placed in the EMER.
position while parking brakes are on, as the emer-
gency brake syscem has an accumuiater which allows
for any expansion or contraction of hydraulic fluid due
to change in temperature.

10. Under extreme cold conditions it is necessary to
make frequent inspections of the entire fuel system
for leaks, While doing this, particular atcention should
be given to all fuel selector valves, and fuel line con-
nections, as these units are more likely to develop leaks.

1. It is also necessary to give the landing gear struts
particular atention under extreme cold conditions, as
the steue packing glands often develop leaks, and re-
quire frequent tightening and inflation of struts.

.12
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SUMMARY,

The purpose of rhis appendix is two-fald. 1c provides
aircraft performance informacion needed for Righ
planning under standard and varjous non-standard con.
ditions. It also provides those types of information
needed ta check aircraft and engine performance in
flight. An arrangement of seven parts is used to do this,
Each part cither relares wo a particular phase of flighe,
or summarizes a particular type of information. For
example, Part Two presents engine operiating data ap-
plying ta all phases of operauon.  Power available,
fuel flow characteristics, and detailed engine limits arc
given there. Part Three contains data needed for take-off
planning such as critical field lengths and speed sched-
tles. In addition, check data are given in Part Three so
that aircraft speed can be compared with predicted per-
formance at a selected distance during the run. The
procedures ro be followed in using the charts are given
with discussions of the data. Numerical examples and
solations are alsa provided.

AIRCRAFT CONFIGURATIONS.

The performance charts which follow are directly ap-
plicable to (1214 and VC-121B ziccraft operating with
undercowl-type carburetor air scoops, without ¢ip ranks.
with R-3350-75 engines, and Curtiss 830-26C4-0 pro-
peiler blades. Minor differences in external antenna
types or locations should not have any appreciable effect
upon performance.

ENGINES.

Aircraft performance is for operation with the R3350-75
engines with exhaust collector rings installed. Power
ratings, operating iimits, and the altitude performance
of this engine are the same as for the commercial
counterpart, the WAID- 749C18BI-1, except for effects
due te jet exhaust stacks which are standard on mast
commercial installations,

PROPELLERS.

The perfarmance data contained in this appendix are
applicable to aircraft equipped with Cureiss C6348-
(460 830-26C4-0 full-feathering, reversible electric pro-
pellers with spinners and modified cuffs. Aircrafe per-
formance is not changed for those equipped with 830
21C4-0 blades.

CARBURETOR AIR SCOOPS.

All performance data shown in this appendix refleccs
uperatian with undercowl air SCOUPS.

Al-2
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DATA BASIS.

Performunce data given here are based on Contracror's
flight tcsts and operator's performance reports for C-
12Z1A and commercizl model 749 aireraft, Receipr of
this muaterial has cxtended over a period of several
vears. The release date on the performance charts
represeats the approximate time of its re-evaluation
for applicability to this flight manual.

FUEL AND FUEL DENSITY.

Atrcraft and engine performance shown in this appendix
are representative of normal operation with 1007130
grade fuel. This fuel has 1 nominal density of six
pounds per U.S. gation, a value which may be used
to determinc aircrafl gross weight or to convert fuel
flow readings {rom pounds per hour to gallons per
hour. However, to determine the fucl weight accurarely,
deasity of the loaded fucl should be measured with a
hydeomerter,

AIRSPEED AND ALTIMETER CORRECTION
CHARTS.

Airspeed and altitude readings obtained directly from
flight instruments shonld be correceed prior to use to
account for the mechanical errors in individual instru-
ments and the position errors due to pitot-static and
static hole locacions. An additional correction to air
speed readings should be made to account for altitude
compressibility effeces. Position and eompressibility crror
correction charts are provided for this purpose in this
part of the appendix. Note that they give the correction
to be applied, not the error, Individual instrument cor-
rections cannot be supplied here, but should be made
available by periodic bench calibrations and supplied on
calibration cards for the inscruments in use.

Note

The physical condition of the flush static and
pitot static pressure sources is quite important
as it affects the accuracy of the position ercor
corrections, These items should be inspecred
frequently, kept in alipnment, and free of
water, dirt, leaks, metal burrs, etc., which might
result in scrious malfunction of the airspeed
system.

The pitot-static corrections (Fig. A1-1 and A1-3) are
applicable to the Pig Nosc head, Parr No, 373F-012.
No correction charts are presented for the Blunt Nosc
head, Part No. 372E-012, since there were no flight

tests conducted,
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TEMPERATURE CORRECTION AND-
CONVERSION CHARTS,

At normal flight speeds, outside air temperature is
less than the value indicated by the flight instruments.
‘This is due to the temperafure rise which occurs when
yam air surrounds the sensing element. The air 15 heated
by compression to nearly 100% of adiabatic rise possible.
Figure Al.7 provides the correction which should be
made to the indicated value to obtain correct true ambi-
ent air temperature. Corrections for individual instru-
ment errors should be applied first, of course. Figure
Al-8 15 provided as a convenience for converting from
Centigrade to Fahrenheit.

STANDARD ATMOSPHERE TABLE.

The Standard Armosphere Table presented as Figure
A1-D shows the standard variation of temperature, pres-
sure, and density with altitude. It is based on definitions
adopted by the ICAO, and supersedes data previously
issued by the NACA.

DENSITY ALTITUDE CHART.

The Density Altitude Chart shown on Figure Al-11 is
based on the JCAO definition of standard atmosphere.
It can be used to find density altitude (H,) and density
ratio when pressure altitude (H,) and ambient alr tem-
perature {FAT) are shown. Note the accuracy with
which air temperature should be kaown. An error of
5° C will give an error in H; of about 550 feet. The
resultant error in 1/y/o will be about 1%, an error
which would be reflected in computing true airspeed.
Pressure altitude should be read from an instrument
set at 29.92 in Hg., the standard pressure at sea level.

PSYCHROMETRIC CHART.

A Psychrometric Chart is included as Figure Al-12.
This chart may be used to determine the dew point
temperature value which is used in the prediction of
maximum power available. The dew point may be deter-
mined with wet and dry bulb temperatures, vapor ptes-
sure, or specific humidity combined with the pressure
aftitude.

SYMBOLS AND DEFINITIONS.

*JAS Indicated Airspeed—The airspeed value read
from an airspeed indicator.

BAS Basic Airspeed—The indicated airspeed read-
ing corrected for instrument mechanical
errot.

*CAS Calibrated Airspeed—The airspeed obtained

by applying the position error correction to
indicated airspeed.
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*EAS Equivalent Airspeed—The airspeed obrained
by applying the altitude compressibility cor-
rection to calibrated airspeed. Also obtained
by multiplying true airspeed by o V3.

*TAS True Airspeed—Speed of aicerafe relative to
the air through which it is flying. {EAS x
')

V. Ground Speed—-Speed of the aircraft rela-

tive to the ground over which it flies.

H Pressure Altitude—Thac value obtained after
coerecting an altimeter reading for instru-
ment and position errors.

H, Density Altitude—That value obrained from
the Deensity Altitude Chart at which air den-
sicy at the existing pressure alticude and tem-
perature equals air density as defined by the
ICAO for standard atmaspheric conditions.

QAT Observed Air Temperature—\’alue read from
air temperature gage.

BAT Basic Air Temperatute—Observed air tem-
perature corrected for instrument mechani-
cal error.

FAT Free (Ambient) Air Temperature-—-Air Tem-

perature obtained by correcting BAT for the
temperature rise which accompanies adia-
batic compression.

ICAQ International Civil Aviation Qrganization,

RPM Revolutions Per Minute—Engine rotational
speed.

BMEP Brake Mean Effective Pressure— BMEP gage
reading cortected for insttument error.

BHP Brake Horsepower—Engine power delivered

far propulsion. By definition, BHP — RFM
« BMEP.236 for R3350-75 engines.

*Prefix K with these symbols indicate airspeed in
knots: KTAS — true airspeed in knots.

SAMPLE PROBLEMS — USE OF STANDARD
CHARTS.

The examples illustrate the use of the standard correc-
tion charts and the sequence to be followed. The cases
are for level flight conditions that provide the stabilized
instrument readings shown. Instrument calibrations used
are assumed vatues. The instrument calibration cards
should be employed when available: otherwise, assume

zero error.

Al-3
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SAMPLE PROBLEM.

SPEED RELATIONSHIP

INDICATED AIRSFEED
(INSTRUMENT READING)
INSTRUMENT "CORRECT
(CALIBRATION
AIRSPEED I
CONVERSION
GRAPH
BAS
"
7/ 4n
f— CAS
| '
TAS CAS
EAS oz
7 ko
MuLTirLy sy 4G O
} oy
TAS -
i1

SAM

PLE PROBLEM.

TEMPERATURE RELATIONSHIP

Uncorrected Air Temperature . ... . ... .. —4° C
(From OAT instrument}

Instrument Correction {(assumed) . ... ... =3°C
(Obtained from calibration card)

BAT

Ambient Temperature (FAT) ... .. . . ~15.5°C
(Basic air temperature — 3 n

Tempereture Conversion

T. 0. 1C-12]1A

Static System Used ..., ... . . . .. Flush

Instrument Panet ... ... ... .. .. . . Pilot

Wing Flaps and Gear .. ... ... ... . . . Up
Problem: to find calibrated airspeed (CAS)

Indicated Airspeed (1IAS) . ... .. .. 1892.0 Kts
(Instrument reading)

Instrurnent Correction (assumed) . ..., ... —2.5
(Obtain from calibration card)

Bosic Airspeed (BAS) . ... ... .. .. .. 184.5
{IAS + calibration carrection)

Pesition Error Correction ..., . ... .. . +5.5
{Use Figure A1.2, find 3 V.

Calibrated Airspeed {CAS) ........... . 192.0
(BAS + A V)
Problem: to find equivalent airspeed (EAS)

Altimeter Reading .... ... ... . . . 19,850
(From instrument set at 2990

Instrument Correction ... ... ... .. +4&0Q
(Obtain from colibration cord)

Indicated Pressure Altitude ... .., .. 19.910
{lnstrurment reading + ¢orrectian}

Position Error Correction . ..., ... . .. +90
{Figure A1-4 [2 H,])

Pressure Altitude (H,) . ... ... ... 20,000
(Indicated pressure altitude + 3 H)

Airspeed Compressibility Correctian . .. . —-2.5
(Use Figure A1-4, find A V.)

Equivalent Airspeed (EAS) ..., ... ... . 189.5
(CAS + A v)
Problem: to find true airspeed (TAS)

Equivalent Airspeed . ... . ... . . . 189.5
(From probiem above)

/Vea(Hy of 21,050} ......... .. 1.394
(Use Figure A1-9)

True Airspeed (TAS) .. ... .. . . . . . 2464.0

(EAS X 1/v/0)

G”/

RA&S )
AR TEMPERATURE -

[~
e

FAT amaignr
AIR TEMPERATURN)

COMPRESRIBILITY|
CARRECTION
GRAFH (TEMPE, ]
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SAMPLE PROBLEM. SAMPLE PROBLEM,
ALTITUDE RELATIONSHIP USE OF THE PSYCHROMETRIC CHART

WET BULB TEMPERATURE it]
R GUIDE LINES
INSTRUMENT READING 2] 5
INDICATED - a
PRESSURE ALTITUDE : 5
INSTRUMENT CQRAECTI!ON =z F4
(CALIBRATION CARD, o
i A 2 o
17 2 =
BAS|C PRESSURE ALTITUDE ¢ gf o
w
_.../ 7 L
PGSITION v ) "
ERROR -

CORREGTION| BAS on I (5 -l i

GRAPH Iy - /

4
} (\1‘\ (3]
. ]
Pnassunx]:_l:t_'rl'runz v TEMPERATORE ALTITUGE
gz
Ho nEnstiTYy ALTITUDE - g The psychrometric chart provides dew point values
£ - - - - -
AND L/VO- e for prediction of maximum power for take-off. The
- chart can also be used to find vapor pressure, specific
¥ por p P
i humidity, or relative humidity if desired.
DENSITY FAT .
ALE:TJ::—?E ¥ wet and dry bulb temperatures are given, find dew
point by steps (1)-{6) in the {ollowing sequence. Enter
i Static System Used Flush the chart with wet bulb temperature (1) and move to
the dew point base line (2}, Proceed diagonally parallel
P & b |

Instrument Panel ... .. ... ... L Filot t0 a wet bulb guide line to point (4) located above the
dry bulb temperature (3}. Move left horizontally to the

Wing Flaps and Gear . ... ....... .. ... .. Up oo - .
dew point line (5) and read the dew point below at posi-
i . tion (6). [f wet bulb temperature is 707 F, and dry
Problem: to find pressure altitude (H,) bulb temperature is 95° 1., the dew point is 37.7° F.
Altimeter Reading .. ... . ... . ... 19,850 L .
{Fram instrument set at 29.92) If vapor pressure only is given, enter the chart with
l c on ( " 60 vapor pressurc at (7) and follow the step sequence (7).
nstrument Correction (assumed; . ... ... . s . P e
. Dew s 5777 F. w :
(Obtain from calibration card) .(53),4;(;) Dew point is 5 F. when vapor pressure
is 0.495.

Indicated Pressure Altitude . .. ... .. ... 19,910
{Instrument reading | correction)}

Follow step sequence (9), (8), (7}, (5}, (6) whep
specific humidity and pressure altitnde are given. Pro-

Position E_rrc:r Correction . ............. +90 ced horizontally from specific humidity (9) to pressure
{From Figure Al-4 ‘A H.|} . ; ) ) B .

I altitude (8), then parallel to a vapor pressure guide

Pressure Altitude (H} ... ... .. ..., 20,000 line to the vapor pressure base line (7). Then continue

{Indicated pressure wititude + position horizontally to the dew paint line (3) and vertically to

error correction) dew puint at {6). Dew point is 57.7% F for u speci