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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 through 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

i

THEN REMEMBER!

10 days by mail. The title page of the Flight Manual and
the title block of each Safety Supplement should be
checked to determine the 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 only 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 their 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 00-5-1 and 00-5-2 give detailed
information for properly ordering these publications.
Make sure a system is established at your base to deliver
these publications to the flight crews immediately upon
receipt.

FLIGHT MANUAL AND CHECKLIST BINDERS.
Loose leaf binders and sectionalized tabs are available
for use with your manual*These are obtained through
local purchase procedures and are listed in the Federal
Supply Schedule (FSC Group 75, Office Supplies,
Part 1). Binders are also available for carrying your
abbreviated checklist. These binders contain plastic
envelopes into which individual checklist pages are
inserted. They are available in three capacities and are
obtained through normal Air Force supply under the
following stock list numbers: 7510-766-4268, -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

vvvvv Operating procedures, tech-

c Au".ON- b niques, etc., which will re-

AAAAAAA .3 sultin 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 a
constant review of accident and flight test reports assure
inclusion of the latest data in the manual. However,
we cannot cofrect 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.

it
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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 (BD-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 control is provided for automatic con-
trol of the aircraft in flight and approach. The semi-
monocoque 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 lower sides and bottom of the fuselage have addi-
tional sealing to minimize water leakage if the aircraft
has been ditched.

1-1
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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 cabin area includes a crew compartment and a
galley. A personnel door is located on the left side near
the aft end of the cabin. A crew door is located on the
right side immediately forward of the 260 bulkhead.
Below the cabin floor are two storage compartments
that are separated by the wing center section.

CREW REQUIREMENTS.

Crew requirements include a pilot, copilot, flight en-
gineer, radio operator and a navigator. Facilities for
the four relief crew members are installed on the right
side of the crew compartment 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" 4"
Height (to top of fins) 23 17
Height (to top of fuselage) 18 10"
Wing Span 123 0~

DESIGN GROSS WEIGHT.

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

ENGINES.

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

THROTTLES.

One set of four throttle levers is located on 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
control quadrant. Both sets of throttles are labeled
CLOSED (aft), and OPEN (fwd). The throttles are

Section |
Description

numbered from 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 locked 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 thé main throttle arms. The reverse
levers normally are folded forward and below the main
throttle knobs so that they do not interfere with nor-
mal throttle operation. The reverse pitch throttle levers
are connected by a linkage mechanism to the same cable
system as the main throttle levers. A spring-loaded
vertént movement 0O e rottle levers while
thttlebd( is normally released

by a 28-volt d.c. reverse actuator vlh_i/cl'_n’is__gonhtrgll_gd
thm@'ﬁgﬁvitches. In addition, it can
lﬁn&ﬁmﬁmﬁﬁing the reverse lock
override lever (flag) (6 figure 1-22) located on the
pilots’ pedestal. When the main throttle 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 engine 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).

Each engine utilizes a direct fuel injection system which
consists of a carburetor, two injection pumps, and a fuel
injection nozzle for each cylinder. The carburetor unit
senses 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-
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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 been
heated by flowing around 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 left 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 carburetor. 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 quadrant and are mechanically
linked to the fuel master control valves. The mixture
control quadrant is marked as follows: OFF, 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 induc-
tion air temperature at the carburetor upper deck by
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means of temperature resistance bulbs. D.C. power for
these instruments is routed through 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 Cabin 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 a LOW
position. The two outboard levers (engines No. 1 and
No. 4) have a third posidon 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 cannot be reconnected in flight.

ENGINE COWL FLAPS.

Engine temperature is controlled by air exit flaps, one
on each side cowl panel. The cowl flaps are positioned
by d.c. electrical actuators. The two cowl flap actuators
in each power plant are interconnected by a flexible
synchronizer shaft and housing assembly which main-
tain an equal degree of opening. The outboard actuator
incorporates a transmitter for position indication at the
flight engineer’s station. The flaps are positioned as
required and are automatically stopped at the full open
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 Position Indicators.

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






Section |
Description

T. 0. 1C-121A-1

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 RESTSTANCE 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-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 CO1L, OR ANY ABNORMALLY LARGE GAP IN THE
SECONDARY CIRCUIT.

FB 6647

F125.3-1.50 ()

Figure 1-4 (Sheet 1)
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PATTERN 5 - OPEN HIGH-TENSION CIRCUIT {SECONDARY CIRCUIT) PATTERN

PROBABLE CAUSES: AN ABNORMALLY LARGE SPARK PLUG 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 - INITIAL FOULING OF SPARK PLUG PATTERN

PROBABLE CAUSES: EARLY STAGES OF SPARK PLUG FOULING DUE TO A FOREIGN
SUBSTANCE (LEAD OR CARBON} ON THE SPARK PLUG ELECTRODES. THE CON-
DITION CAN GENERALLY BE CLEARED UP BY PERFORMING THE RECOMMENDED
PLUG DE-FOULING PROCEDURE. (REFER TO SECTION Vi1, TECHNIQUES, FOR
PROCEDURE.}

PATTERN 7 - FOULED PLUG PATTERN

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

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

PROBABLE CAUSES: BADLY FOULED 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 OR 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 THIS CON-
DITION GENERALLY INDICATES A MECHANICAL FAILURE WITHIN THE CYLINDER.
THE METAL PARTICLES FROM THE FAILED PART ARE THROWN AROUND BY ACTION
OF THE P1STON, AND PEEN OVER THE ELECTRODES OF THE SPARK PLUG CAUSING
A SHORT CIRCUIT.

F125.3-1-54 (2}

Figure 1-4 (Sheet 2)
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PATTERN 9 - SHORTED PRIMARY CIRCUIT PATTERN (MAGNETO TO DISTRIBUTOR)
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 MAGNETO AND DISTRIBUTOR.

PATTERN 10 - OPEN PRIMARY CIRCUIT PATTERN {MAGNETO TO DISTRIBUTOR)

PROBABLE CAUSES: THE BREAKER POINTS 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 ALSO

BE CAUSED BY AN OPEN IN THE PRIMARY COIL OR BY THE DISTRIBUTOR.

PATTERN 11 - OPEN PRIMARY CIRCUIT PATTERN (DISTRIBUTOR TO COIL)

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

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

PROBABLE CAUSES: A GROUND IN THE PRIMARY LEAD FROM THE DISTRIBUTOR
TO THE CYLINDER-MOUNTED COIL OR A SHORT IN THE PRIMARY WINDING OF
THIS COIL.

FB 6645

125.3-1.5403)

Figure 1-4 (Sheet 3)



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

PATTERN 13 - ARCING BREAKER POINTS PATTERN

PROBABLE CAUSES: OIL ON THE BREAKER POINTS, A DEFECTIVE (OPEN)
PRIMARY CONDENSER, OR THE LEAD FROM THE BREAKER POINTS TO
THE CONDENSER IS 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 IS SET TO "B" (BOTH MAGNETOS) OF THE SELECTED
ENGINE. IF 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 MEASURING THE DISTANCE ON THE SCREEN BETWEEN THE POINTS OF
BREAKER POINTS OPENING AND ALLOWING 1/32 INCH TO EQUAL 1 DEGREE
OF CRANKSHAFT ROTATION, THE AMOUNT OF NON-SYNCHRONIZATION
MAY BE DETERMINED.

NOTE

THE NON-SYNCHRONOUS CONDITION OF MAGNETO 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 engineer’s table. The characteristic ignition
patterns of each engine may be examined singly for
individual cylinders or simultaneously for all cylinders.
Any ignition malfunction during engine operation will
alter the characteristic pattern and change its contour.
Each engine pattern can be identified with the number of
the cylinder, spark plug, or magneto associated with the
malfunction. The basic components of the ignition an-
alyzer system are: a synchronizing generator for each
engine, a condition switch, a cycle switch, a vibration
switch and an indicator (cathode ray tube). The condi-
tion switch, cycle switch and vibration switch are located
on the Station 260 panel. The power supply amplifier is
supplied with a.c. power and contains the electronic cir-
cuits that provide necessary voltages to operate the
cathode ray tube indicator. The synchronizing generator
is driven by the engine auxiliary tachometer drive at
one-half engine speed, and provides 3-phase voltage for
timing the patterns to the angular position of the engine
ctankshaft. 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 1-3) located on the Station
260 panel consists of a fixed index ring marked off with
numbers that correspond to the number of cylinders of
the engine in their firing order. The inner rotatable
switch dial is marked with an index line and abbrevi-
ations at specific points which indicate events occuring
during a complete engine cycle. The center selector
switch incorporates a push-pull knob that controls the
sweep of the horizontal pattern on the cathode ray tube
indicator. The IGN position is aligned with any cylin-
der designation on the fixed ring dial. The operator
may choose the pattern presentation, the number of

patterns that will be seen is contingent upon the posi- -

tion of the push-pull knob. In the “pushed-in” position
(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
Station 260 panel, functions as a selector for a specific

1-10

T. 0. 1C-121A-1

engine for either ignition analysis or for checking the
speed synchronism between engines. Furthermore, it
selects either left, right, or both magnetos for observa-
tion. The inner rotatable dial has a single index mark
which is rotated to the desired indices engraved on the
fixed outer 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
selector positions, 1, 2, 3, and 4.

Vibration Switch.

The vibration switch, (3 figure 1-3) located on the
Station 260 panel, functions as a selector switch for a

specific cylinder for vibration analysis. The inner ro-

tatable dial has a single index mark which is rotated to
the desired indices engraved on the fixed outer ring.
The fixed index ring is marked off with numbers that
cotrespond to the number of the cylinders 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 readjustment.

PRIMING SYSTEM.

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

Priming Switch.

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

Each engine is equipped with a direct cranking d.c.
electric starter mounted on the engine accessory section.
The starter incorporates a disc-type clutch 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]JB 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 that will be opened
by the primer switch. The second 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 each 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 two 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.

Torquemeters (BMEP Gages).

Two dual torquemeter indicators (42 figure 1-23) lo-
cated on the flight engineer’s lower instrument panel
measure the torque at the propeller shaft through an
(26 volt a.c.) 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 engineer’s lower
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instrument panel and register pressure in pounds per
square inch. The oil pressure transmitters are connected
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.

Oil Temperature Indicators.

Four dual oil temperature indicators are located beneath I
the oil cooler flap indicators on the flight engineer’s
upper instrument panel. Two of these indicators (21
figure 1-23) register the oil outlet temperature of each
engine by a bulb located at the engine oil-out port.
The other two indicators (23 figure 1-23) register the
oil inlet temperature of each engine. The oil-in tempera-
ture bulb is located in the outlet port of the tank sump.
Signals are 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 over 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 Indicators.

Two dual 26-volt a.c. fuel pressure indicators (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 Lights.

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.

Two 26-volt a.c. dual fuel flow meters (41 figure 1-23)
are located on the flight engineer’s lower instrument
panel. 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 C634S
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 synchro-
nizer unit. Any speed variations between an engine and
the master motor causes a corrective 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 contactor 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 other propeller circuits
are automatically disconnected from the system. Boosted
voltage is applied to 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.
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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 lower switch panel (12 figure 1-24), provide
individual propeller 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 automatically 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 lever.

Propeller Feathering Switch.

The feathering switch, located on the flight engineer’s
lower switch panel (5 figure 1-24), has two positions,
FEATHER and NORMAL. When the switch is placed
in the FEATHER position, all 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) (6 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 throttle locking bar,
which, when turned to the open position, lowers the
flag (lever) and permits the reverse throttle levers to
be pulled aft for reverse thrust. An automatic means
of releasing the reverse throttle lock is also provided.
A switch mounted on the rear of each main landing
gear strut releases the reverse throttle lock when partial
weight of the aircraft 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
Glare Shield Panel (figure 4-10) indicate to the pilot
that the propeller blades are moving past the low pitch
mechanical stop towards reverse thrust. Amber lights
will go on at approximately 13° propeller blade angle.
The mechanical low pitch sfo‘p"ﬁ'set'ar176igtopeller
blade angle and is released electsically by energizing a
solenoid when reverse switches are activated.

Synchronizer Master Motor 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 tachometer 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 rpm 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 oil 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 55 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.

Qil Cooler Radiators and Control 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 oil cooler flap which
controls the amount of air necessary for cooling. A
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control valve mounted on the oil radiator automatically
routes the oil flow in one of the following ways:

1. Straight through the valve, bypassing the radiator.
2. Around the jacket of the oil cooler radiator.

3. Through the core of the radiator.

When the engine is started at low ambient temperature,
the viscosity of the oil in the cooler prevents oil flow
through the radiator. Oil 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 oil 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 core of the radiator and
back into the control valve, then out through the exit
port to the oil 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 collec-
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 solenoid 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. Operating the
switches to OPEN or CLOSE overrides the control unit,
within the limits of the actuator 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 Quantity 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.

Auxiliary Fuel System Components.

An electric auxiliary fuel pump is located in the inboard,
aft corner of each integral 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, through micronic
filters to the engines, ot to the crossfeed system on No. 1,
2, 3 and 4 engines. There are four two-way, cable-
operated crossfeed valves. As long as the crossfeed valves
are closed, fuel will flow directly to the engine associated
with each tank, after 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
telieve 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&3 164 2A& 34

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

749A with | 107,000 | 290 1697 | 855 5002 | 565 3305

Service
Bulletin 103,060 | 125 731 | 690 4037 |565 3305
545 89,500 | 125 731 125 731 0

(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 24& 34

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

749A with| 89,500 [790ea 4622 | 1200 ea 7020 100 ea 585
Service or less . or
Bulletin 790 ea 4622 | 1555 ea 9097 Oea
545

* Pounds of fuel is based upon standard day weight of
5.85 lbs/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 3223 565 3305
1 1558 9114 1555 9097
2 806 4715 790 4622
3 806 4715 790 4622
4 1558 9114 1555 9097
3A 568 3323 565 3305
[Total © 5864 34,304 5820 34,047

* Pounds of fuel is based upon standard day weight of
5.85 1bs/gal.
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Filler Wells and Dip Sticks.

Each integral fuel tank 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
on 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 fuel master control
is routed to the tank corresponding with that engine.
The solenoid-operated shut-off valve installed in the

return line obtains power from the MJB positive bus.

Fuel Tank Vents.

Each wing tank is vented through vent openings in
the lower surface of the wing panels. Separate overboard
lines which incorporate 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
OFF, No. 2A, and No. 2. The right inside lever is
placarded OFF, No. 3A and No. 3. The quadrant in-
dicates the tanks selected by the position of the lever.

Fuel Crossfeed Levers.

Four two-position (OPEN and CLOSED) fuel crossfeed
levers (2 figure 1-7), are located on the flight engineer’s
auxiliary control quadrant. These levers are used to
direct fuel from any tank to any engine combination
by opening the selected crossfeed valves. The auxiliary
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 flight en-
gineer’s lower switch panel. The switches have three
positions, HIGH, OFF, and LOW.

Tanks 2A and 3A Avxiliary Fuel Pump Switches.
Two 28-volt d.c. switches, located on the flight engi-
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neer’s upper switch panel control the operating speed
of the tanks 2A and 3A fuel boost pumps. These
switches have three positions: HIGH, LOW, and OFF.

Carburetor Vapor Return Solenoid Switches.

The four momentary-contact vapor return solenoid
switches (8 figure 1-11) located on the MJB 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 Shout-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 EQUIPMENT 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 upper switch panel is for tanks 2A and 3A,
These indicators show the weight of fuel in pounds
in each of the six fuel tanks.

FUEL DUMP SYSTEM.

Fuel may be dumped from tanks 1, and 2, 3 and 4
by two symmetrical 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
opens 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 tanks 2A 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 controlled by a selector valve (figure 1-8)
mounted beneath 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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vel system electrical schematic
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MAIN JUNCTION BOX BUS
APU THROTILE CONTROL
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AUXILIARY FUEL PUMPS 1, 2, 3, 4, 2A AND 3A
CARBURETOR ANTI-ICERS
CARBURETOR PREHEAT
COWL FLAP CONTROL
CYLINDER HEAD TEMPERATURE SELECTOR
WING DE-ICER VALVE MOTOR
FLARE RELEASE
HYDRAULIC CROSSOVER VALVE
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tripped position. In the OFF position the generator
is disconnected from the d.c. bus, but the field is not
de-energized.

Ship’s Battery Switch.

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

Generator Voltage Warning Lights.

Below each main generator switch is a red generator
voltage warning light (4 figure 1-11). If generator
switch is on and generator is not connected to main
power bus, the light will glow.

D.C. Voltmeter.

A d.c. voltmeter (27 figure 1-11) located on the MJB
No. 1 panel indicates the output of the generators,
batteries, MJB bus voltage, and the APU.

D.C. Voltmeter Selector Switch.

An eight-position switch (27 figure 1-11) located on the
MJB No. 1 switch panel provides selection of generators
1,2, 3, 4, BAT., BUS, APU and OFF. Parallel operation
of the generators 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 No. 1 switch panel. The ammeters indicate
the direct load on each generator.

RADIO POWER CONTROL SWITCH.

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

A.C. ELECTRICAL SYSTEM.

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

as a spare for the other. Also provided are two 26-volt
a.c. transformers for operation of the hydraulic pressure
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indicators and the left and right engine instruments.

MAIN INVERTERS.
(Refer to figure 1-10 Sheet 1.)

Two 2000 volt-ampere inverters deliver three-phase
115-volt, 400-cycle a.c. power for operation of the auto-
pilot, driftmeter, engine analyzer, flight instruments,
fuel and oil quantity, and L.F.S. The No. 1 inverter is
used to supply a.c. power 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 relay if the No.
1 inverter 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
115-volt radio requirements except the AN/APS-42
radar set which is supplied by the spare inverter. If the
main inverter fails, changeover to the spare inverter is
accomplished automatically or manually. 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 located 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 SSB system. This 2500
volt-ampere inverter delivers three-phase a.c. at 115-volt,
400 cycles to the ARC-58 components. The inverter is
located in the lower forward baggage compartment and
is protected by three line fuses near the inverter, and
three circuit breakers on the ARC-58 circuit breaker
panel located below the radio operator’s table. The in-
verter control switch is 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 spare inverters inoperative, 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



T. 0. 1C-121A-1

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 operated 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 M]B
No. 1 panel and is labeled ON, OFF and TEST SPARE.
Placing the switch in the ON position, permits normal
operation. In the event the inverter warning light (25
figure 1-11) glows, indicating loss 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 located on 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 locations in the cabin.
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Radio Inverter Switches.

The main and spare inverter control switches (11 figure
4-16), located on the radio operator’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 a.c. 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 transferred 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. Voltage 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
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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 or 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 primary and secondary,
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 nor-
mally kept separate but may be interconnected by means
of an electrically operated crossover valve. This valve
permits either the primary or secondary system to supply
pressure 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.

Hydraulic System Crossover Valve.

An electric motor-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 respective sides of the main hydraulic reservoir.
In the event that either hydraulic system should fail, the
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 still in operation will then
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supply pressure for both hydraulic systems and the return
hydraulic fluid will be directed automatically by the
return bypass valves to the same side of the hydraulic
system. The isRi}'ator, which is the means by which the
main system reservoir is pressutized, also directs brake
return fluid to the main reservoir. During normat
operation the aspirator return bypass 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 body. To operate the crossover valve manually
the crossover 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 position to the OPEN position.

3

CAUTION

§
1n the event of loss of system pressure from
either the primary or secondary system, before
opening the crossover valve it should be deter-
mined that loss of the remaining §ystem 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. Return lines from all primary units are mani-
folded into a common return line through the main pri-
mary filter to the primary return port of the main
hydraulic reservoir.

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 by 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 secondary return port of the main

hydraulic reservoir.

Restriction Control Valve.

A restriction control valve is installed in the secondary
system pressure manifold 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), located forward of the pilot’s rudder pedals, and
a combined hand pump and selector valve, located on the
floor 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 during
emergency 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 selector 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 figure 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-volt d.c. Refer to EMERGENCY EQUIPMENT
in this section for operation.
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Emergency Hand Pump and Selector Lever.

The emergency hand pump and selector lever are located
on the flight station floor, outboard 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 directly to the
brakes. By placing the brake selector lever in the EMER.
position, hand pump pressure is directed to the brake
accumulators, thus giving accumulator pressure for ac-
tuating 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 the 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-
mary and secondary 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 positian. When in the CLOSED position, d.c.
power runs the motor-driven valve to the closed posi-
tion, shutting off the flow of fluid from the main hy-
draulic reservoir to the pump.

Hydraulic System Crossover Valve Lever.

This lever is located 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 Reservoir Filler Selector Valve.

This selector valve, labeled OFF, EMER. RES. and
MAIN RES., is located near the hydraulic reservoir
filler 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
reservoir respectively.

Changed 31 October 1964
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Hydraulic Reservoir Filler Pump.

A wobble pump is located 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.

Hydraulic 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 volts d.c.

Hydraulic System Pressure Indicators.

Two dual hydraulic 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
pressure transmitter located in the pressure lines of
each system. The indicators are powered by 26 volts a.c.

Hydraulic Pump Low Pressure Warning Lights.

Four pump low-pressure warning lights are installed on
the flight engineer’s upper instrument panel (46 figure
1-23), and on the copilot’s auxiliary 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, rudders, and ailerons are actuated by
cable and pulley systems which incorporate tension
regulators that automatically maintain constant tension
in the cable systems. Each outboard rudder, each ele-
vator, 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
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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
clutch 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 quadraat 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 pamp which supplies hydraulic power to the
rudder booster assembly. The rudder booster control
lever 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 Pedals.

The rudder pedals are conventional in operation and are
mechanically connected to 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 Wheel.
The pilot’s and copilot’s control wheels are also con-

ventional in operation and are mechanically connected
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to booster assemblies which in turn are connected to

the ailerons and elevators.

Aileron Booster Lever.

The aileron boostet 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 pressure 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 Tab 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.

Elevator Emergency Booster Shift Lever.

The elevator emergency booster shift lever (21 figure
1-22) is located on the left side of the pilots’ pedestal
and consists of a shaft with a push-button 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 the 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 operations. 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 column before elevator movement is affected.

Elevator Auxiliary Booster Indicator Light.

The elevator auxiliary booster indicator 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, the 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 trim. A dial needle
indicator is mounted 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
(aft) position, 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
rudder booster is shut off the rudder pedal forces are
transmitted to the rudders through the mechanical sys-
tem of cables and linkage.

Rudder Auxiliary Control Booster Switch.

The rudder auxiliary 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
emergency 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 whepever the auxiliary
boost pump is in operation.

Rudder Trim Tab Handcrank.

The rudder trim tab handcrank (24 figure 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 tilting 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
beam. The flap control unit consists of a hydraulic se-
lector valve and a follow-up mechanism that controls
two hydraulically-driven motors 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 without 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 flap asymmetry protection system consists
of cam-driven switches mounted on each of the extreme
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 stop 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 trips a mechanical latching relay, which in turn
energizes an asymmetrical wing flap warning light, and
closes an electric motor-driven 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 asymmetry

and position indicators.
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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 built 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 cylindets in alignment. For
ground handling, the nose gear scissors link may be
quickly disconnected by removing the center pivot bolt.

LANDING GEAR HYDRAULIC SYSTEM.

A cable-actuated hydraulic selector valve, located in the
center of the forward cargo compartment on the left side,
directs secondary hydraulic pressute 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 located on each

upper drag strut assembly, have a run-around valve
which allows hydraulic fluid tc pass from one side of
the actuating cylinder pistons to the other without re-
turning 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-
locks, 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 strut 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.

Downlocks.

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 pivot 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 re-
lease cylinder. The nose gear downlock is a2 mechanical

cam that locks the drag strut in the extended position.
The gear cannot retract until the cam is released by the
hydraulically-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
removed if the hydraulic forces present are on the up
side of the cylinder.

Landing Gear Lever and Release 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 to 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 figuré 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
normal hydraulic pressure is applied for gear
retraction, the gear will not 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 a
possibility of fluid returning to the emergency
extension tank and overflowing.
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Landing Gear Indicator Lights.

These four d.c. lights (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 connected in
parallel. This horn will sound if one or more of the
throttles is retarded beyond a critical setting 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 reset.

NOSE GEAR STEERING SYSTEM.

The nose gear is steered by a small control wheel lo-
cated on the left side of the pilots’ station. This is a
true steering system, having control cables running from
the control wheel to a drum mounted on the shock
strut. 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 right 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 position 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 68% degrees, the inner main shock  strut will
turn on a radius of 12 feet. The steering cylinders also
act as shimmy dampers and for this purpose they are
equipped with orifices which restrict the fluid flow be-
tween the cylinders. In case of secondary hydraulic
failure, a spring-loaded accumulator, 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 3612
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.

Do not 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 normal 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 brake 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 are fully
charged, a minimum of 12 applications of the brake
pedals are available without actuating the hand pump.
However, if the brake accumulators 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. position, hand pump pres-
sure bypasses the brake accumulators and is directed 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 accumulators 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 flight by first turning
off No. 3 and 4 hydraulic shut-off valves and
placing the brake selector lever in the EMER.
position. Next depress the brakes intermittently
until the last big drop in pressure occurs, or the
first big rise in pressure when charging the ac-

cumulators with the hand pump.

PARKING BRAKES.

The parking brake holds the brake control valves open
after the toe pedals have been depressed and parking
brake lever has been engaged. When the brake selector
valve lever 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 pressure 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 or emergency 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
pressure 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 Selector 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 Selector Lever.

The hand pump selector lever is located near the base
of the emergency hand pump to the 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.

There are two parking brake dc warning lights; one
located on the lower right of the pilot’s instrument
panel (31 figure 1-18), the other located on the lower
left of the-copilot’s insttument panel. The warning
lights are actuated by the parking brake control
mechanism, when the brake handle is raised.

YaAA A 4
CAUTION |

The parking brake warning light only 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 conditioning control
panel and on the pilots’, flight engineer’s and the 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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servicing diagram
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F125-4-1-12
NO. OF
REF. PART POINTS CAPACITY REPLENISH WITH REMARKS
1 BRAKE ACCUMULATORS 2 600 PST EACH AIR CHARGE WITHOUT HYDRAULIC
PRESSURE
2 ENGINE OIL TANKS 4 55 GALS. GRADE 1100 INTEGRAL DIP-STICKS IN
FILLER NECKS 45 GALS.
3 ANTI-1CING FLUID TANK 2 20 GALS. EA. MIL-F-5566
4 CABIN SUPERCHARGER DRIVE 2 690 CC EA. APPROX. FILL 200 £ 25 HOURS
SHAFT DISCONNECT HOUS ING
5 CABIN SUPERCHARGER OIL 2 2 GALS. EA. S.AE. 10 DRAIN AND REFILL AT
TANK 200 AND 400 HOURS
6 FUEL TANKS 2A AND 3A 1 EACH 565 GALS. 1001130 & 115/145
7 REFRIGERATION UNIT 1 1 PINT S.ALEL 2 CHECK AT 100 HR.
8 FUEL TANKS 1 AND 4 1 EACH 1555 GALS. 1001130 & 115/145
9 WASH WATER 1 42 GALS. WATER
10 AUXILIARY POWER UNIT 1 3 QTs. S.AE.30
11 MAIN HYDRAULIC RESERVOIR 1 10 GALS. MIL-0-5606 INTEG. DIPSTICK SERV. TO 7.1
GALS.
12 OXYGEN SYSTEM SUPPLY 6 144 CU. FT. OXYGEN SERVICE T0 425 PSI
CYLINDERS
13 EMERGENCY HYDRAULIC 1 4.5 GALS. MIL-0-5606 SERVICE TO RED LINE
RESERVOIR
14 FUEL TANKS 2 AND 3 1 EACH 790 GALS. 100130 & 115/145
Figure 1-16
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ALTIMETERS.

Five sensitive altimeters are mounted in the aircraft. One
is located on the air 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) instrument panels. The altimeters in-
clude a new extended 10,000 foot pointer incorporating
a notched disc warning indicator. At altitudes below
16,000 feet 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 altitude 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 knob 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 giver to the altimeter to assure that
the 10,000 foot pointer is reading correctly.

AIRSPEED INDICATORS.

Airspeed indicators (2 figure 1-18) are mounted on the
pilot’s, copilot’s, and navigator’s panels, and on the
.ﬂlgF‘lt engineer’s l.xplper 1r}strument 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

1-40

T. 0. 1C-121A-1

the aircraft. The gyro Flux Gate transmitter, mounted
in the left wing, senses the aircraft heading changes,
because of its change of position in the earth’s magnetic
field, and transmits 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 pilot’s ADF RMI. It also originates
a course signal impulse for the automatic pilot control.
(Refer to Automatic Pilot Controls, Section 1V.) Power
for 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 located on the copilot’s instrument panel
(20 figure 1-18). Compass information is repeated on
the navigator’s RMI, the pilot’s VOR TACAN RMI,
and on the pilot’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-volt 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 the horizontal ref-
erence bar to correspond to different pitch attitudes.
An additional vacuum driven, attitude indicator is pro-
vided as standby equipment. This instrument is located
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
instrument panels. The indicators are powered by 28-
volt d.c. current supplied through the inverter switch.
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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
resistance 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 instrument panel is provided
with an elapsed time clock (39 figure 1-18).

INCLINOMETER.

An inclinometer (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 SYSTEM.

(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 YOR courses.

3. Fly compass headings.

&

. Maintain proper pitch and roll attitudes.

The major components of the integrated flight system
are the approach borizon, 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
magnetic compass, a YOR receiver, and a glide slope
receiver. The integrated flight 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 I1LS-HDG switch, which selects enroute
navigation and approach functions, and a pitch trim
knob are also contained in the case. The approach
horizon includes the following indicators:

1. Steering pointer.

2. Pitch bar.

3. Glide slope indicator.

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 pointer
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 rollout from the turn.
In the ILS function, the steering pointer responds to
a synthetic heading signal based on the rate at which
the localizer deviation signal changes. Centering the
steering pointer on an ILS approach results in the
alignment of the aircraft track with the localizer course,
thereby correcting for crosswind.

Pitch Bar.

The pitch bar, symbolizing the wings and the vertical
stabilizer of the aircraft, moves up or down from center
references as the pitch of the aircraft changes. The pitch
signal is produced by the vertical gyro. The pitch trim
knob enables the pilot to adjust the position of the
pitch bar to compensate for changes from the normal
pitch attitude of the aircraft during flight. When the
ILS-HDG function switch is in the ILS position, the
pilot cannot adjust the normal pitch attitude indication.
It is determined by a pre-set approach trim control
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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 or below the glide
slope, is indicated by the glide slope pointer and a
vertical scale at the left of the approach horizon face.
The same scale is used as a pitch bar reference. The
glide slope pointer responds to the glide slope course
deviation signal of the glide slope receiver. The pilot
flies the aircraft to align the pitch bar with the glide
slope pointer. When the pitch bar is matched to the
glide slope pointer at the center scale, the aircraft is
in the correct approach attitude 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 a con-
ventional attitude indicator in both appearance and
action. The position of the horizon bar may be compared
to the vertical scale marks at the side of the approach
horizon. The bank pointer may be compared to a scale
of + 10, 20, = 30, and =+ 60 degrees at the top
of the case. Thus the two indicators show both direction
of roll and the bank angle. The bank range of the
approach horizon is =+ 50 degrees. The bank signal is
produced by the vertical gyro.

Course Indicator.

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

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

4. To-From arrow.

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 Selector Knob.

To aid in flying on a selected heading a heading marker
is provided. The heading marker is set 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 rotates
with the azimuth ring, and shows the amount and direc-
tion of heading error as a displacement between the
marker and the lubber line. This heading error 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 central area of the course indicator face is 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 relation to the deviation indicator section. The
course arrow and course bar are used in conjuncton
with the VOR receiver. After the correct channel 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 good a selected
course, the course bar is aligned with the course arrow.

To-From Arrow.

The To-From arrow is also included in the deviation
indicator section of the course indicator. 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. It
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 (figure 4-10), indicates ap-
plications of power to the vertical gyro rotor and torque
motors. It 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 flourescent lines. Torque motor opera-
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tion to maintain the rotor’s erection causes the pointer
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 statics, 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 altimeter, airspeed indicator, vertical
velocity indicator, and the navigator’s altimeter and
airspeed indicators. The copilot’s static systems serve
the same instruments on the copilot’s and flight engi-
neer’s panels as does the pilot’s static systems. The fifth
static system provides static pressure 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 aft of the pilot’s over-
head panel. The function of these levers 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 at 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, at 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 two-wire (ungrounded) detectors in parallel
between the loops. There is one circuit for zone 1 and
one circuit for zones 2 and 3 of each nacelle. There is
also one circuit for each cabin heater installation, and
one for the APU.

Wy

Attt

The fire detection system is not connected
directly to the battery. If complete electrical
failure occurs, the fire detection system will be
inoperative.

SMOKE DETECTION SYSTEM.

The forward and aft 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 tube, 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 to 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 where
it is unaffected by smoke. This second cell and the
smoke-tube cell are in balance, thereby permitting 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.

Master 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
bulkhead 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 detector
switches close. Each warning light can be tested by
pressing its cap and by the fire warning test switch.
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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 fire 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 warning 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 addition 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 beads, two selector
valves, cable controls, and a distribution system. The
cylinders are mounted on the right-hand side of the
forward baggage compartment. A safety 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 actuated by pressure from
the master cylinder.

Cabin Heater and Baggage Compartment
Fire Extinguisher Selector Lever.

The cabin heater and baggage compartment fire ex-
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tinguisher selector, located on the station 260 bulkhead,
is actuated by a selector valve handle. The CO, can
be directed to either cabin heater or to either baggage
compartment.

Engine Fire Extinguisher Selector Lever.

The engine fire extinguisher selector is controlled by a
selector lever located above the station 260 air con-
ditioning panel. By moving 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
distributing tube mounted on the aft face of the fire-
wall in each nacelle. Nozzles are attached to the tube
to direct the carbon dioxide gas forward through the
firewall into zone No. 2, and aft of the firewall into
zone No. 3. An additional line is routed forward
through the firewall and carries the gas into the engine
blower section.

APU Fire Extinguisher Selector 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
(bromocloromethane) type, and two are of the CO,
(carbon dioxide) type. These extinguishers are located
in each aircraft as follows:

USAF Serial 48-608.
A-20 type:
a. One in the forward left galley area.

b. One in the aft cabin baggage rack.

CO., type:
c. 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 coat closet.

b. One in the aft cabin baggage rack.

CO, type:

c. One in the flight station.
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d. One on the wall forward of the left aft coat closet.

WARNING

Prolonged 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 left aft coat closet. (On USAF Serial 48-608, the
second axe is located 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 Lights.

Emergency ditching lights are installed in the overhead
lighting compartments. These lights are battery operated
from their own battery supply located in the navigator’s
closet. They may be turned on manually by a switch
located on the flight attendant’s aft panel (on USAF
Serial 48-608 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 is 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 door. On most
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aircraft a Jacob’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 Rafts.

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 kc. 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.

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

set.

First Aid Kits.

USAF Serial 48-608.
Four first aid kits are provided in the aft pullman com-
partment. Three are located in the left coat closet 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 Masks.

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.

¢. One at the navigator’s station.

Gloves (Ashestos).

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 light output is 300,000 to 400,000
candlepower. At 2500 feet above the terrain the light
range is 1V 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 flare chute. When the flares are 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.
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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.

Note

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 flight 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
belt.

PILOTS’ SEATS.

The pilot’s and copilot’s seats are track-mounted to
provide fore-and-aft positioning. They have tilting
backs, and are adjustable 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 seat.

Pilots’ Seat Controls.

Levers for tilting the backs and for adjusting the height
of the pilots’ seats are located on the inboard side of
each seat. The handles for releasing the seats for fore-
and-aft 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 release the posi-
tion lock. The inertia reel control lever is located on the
inboatrd 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 harness will not restrict movement but
is set for inertia action so that the reel automatically
restrains the shoulder harness when the aircraft en-
counters an impact force of from 2 to 3 G’s. When the
reel is locked by impact force, it must be released by
moving 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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NORMAL PROCEDURES
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PREPARATION FOR FLIGHT.

FLIGHT RESTRICTIONS.

Refer to Section V for information concerning operating
limitations.

FLIGHT PLANNING.

For operating data necessary to plan and complete
the proposed mission, refer to charts and tables in
Appendix L.

TOLD (TAKE-OFF AND LANDING DATA).

The take-off and landing data must 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 2-23
TAKE-OFF ... .. ... ... i 2-25
AFTER TAKE-OFF/CLIMB .................. 2-25
LEVEL-OFF PROCEDURE ................... 2-29
CRUISE CHECKS . ...ttt 2-29
INITIAL DESCENT PROCEDURE ........... 2-30
DESCENT ... ... ... e 2-31
BEFORE LANDING .....................0h. 2-33
LANDING TECHNIQUE AND PROCEDURE. . 2-35
GOAROUND ....... ... ... 2-38
TOUCH AND GO PROCEDURE ............. 2-38
AFTER LANDING ................civene 2-39
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 loaded and balanced
and that the center of gravity limits are not exceeded.
To obtain further loading information, refer to the
Handbook of Weights and Balance, T.O. 1-1B-40, and
the Operating Limitations in Section V. In completing
Form 365F, be certain that the basic 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 equipment carried is suited to
the mission to be performed.

CHECK LISTS.

It will be the responsibility of the pilot to insure that
each crew member has accomplished his individual in-
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1 COCKPIT STATION 3 Gg;.dl.EI —1-":0:¥IARD LAVATORY — CARGO
COMPARTME
* 1. Flight engineers logs and forms ............ ABOARD
2. Aircraftfiles ... ..o CHECKED V. Sink stoppers ..........ooceeeeeennieennes IN PLACE
* 2. Drinki ter ..... eeerseaaes FULL AND SECURED
3. Spare lamps, bulbs and fuses .............. ABOARD 2. Drinking water
3. All electrical equipment .......... CHECKED AND OFF
* 4. Baftery voltage ...........ciiiieiiiiies CHECKED
4. Disposal bucket ...........iiiiiiiiiiins IN PLACE
. -
5. Circuit breakers ....... ..o cooveiaien CHECKED ON 5. Spare hydraulic fluid .......... 5 GALLON MINIMUM
* 6. Broke selector ..........c.ciiiiien EMER. POSITION 6. Main landing gear hydraulic shut-off ..... OPEN AND
* 7. Windshields .............. CLEAN AND CONDITION SAFETIED
* 8. Brake accumulator pressure ......... 1000 - 1600 PSI 7. Refrigerator unit ...... .. iiiieiiin CHECKED
9. Pitot heaters ................... CHECKED AND OFF GALLEY CLOSET
10. Windshield defog switches ....... CHECKED AND OFF 1. Emergency flap handle ... ... ABOARD AND SECURED
*11. Hydraulic emergency tank supply ..... CHECKED AND 2. Fire extinguisher ........... CHECKED AND SECURED
SERVICED 3. First aid Kit coveeerneeennnn CHECKED AND SECURED
12. CO, fire extinguisher ....... INSTALLED, RADIO SEAT 4. Berth ladder ..ovvvuneeennns ABOARD AND SECURED
13. Ditchingrope ................ INSTALLED, 260 PANEL
14. Fire axe and asbestos gloves ........ INSTALLED AND
SECURED 4 CABIN
*15. Oxygen supply ...... PRESSURE AND WALK AROUND 1. Emergency exits ...........- SECURED AND SAFETIED
BOTTLE CHECKED 2. Windows. .CLEAN, CHECK FOR CRACKS AND CRAZING
16. Smoke masks ............. INSTALLED AND CHECKED 3. Flap moter by-pass valve ..... CLOSED AND SAFETIED
17. Aldislamp ........c..nn INSTALLED AND OPERATING 4. Cobin seats and doors ............ OPERATION AND
. CONDITION
18. Emergency inverter and lights ........... OPERATION
5. Ditching ropes .......covevrvvarieaninnns SECURED
19. Floshlights .........cc.cciviiiiinienieen ABOARD 6. Berths SECURED
. erths ... ... it et e st ar s i
20. Hydraulic filler hose ................co0ot. ABOARD
*21. Ignition switches ............ o il OFF 5 ENTRANCE AREA AND REAR LOUNGE
22. Windshield alcohol ......... CHECK FOR OPERATION
23. Fuel dip sticks «....o.ooerieniaeiene ABOARD 1. Electric ladder ....c..conminnnnnininennes SECURED
*24. Propeller synchronizer lever .............. CHECKED 2 Emufgency ecguupmeni (poruc.huies, life vests,
life raft kits, exposure suits, emergency water,
*25. Throttle levers .............ccoviiiioanns CHECKED first oid kits, CRT-3) ..... ABOARD AND SECURED
26. Hand pump selector ... .FORWARD BRAKE POSITION 3. Fire extinguishers ........... CHECKED AND SECURED
*27. Porking brake ..........iiiiiiiiiiiiiiiiiiens SET 4, Fire OX@ ....ovinnnrnnnnreaicenninneaes INSTALLED
*28. Cockpit instrument and general lighting. .. .. CHECKED 5. Ground evacuation chute ................ INSTALLED
* 6. Oxygen masks ............. ABOARD AND STOWED
* 7. Pressure bulkhead door ............c.c..0n SECURED
2 CREW QUARTERS
* 8 Drinking water ................ FULL AND SECURED
1o Lifevests .ooouiine e IN PLACE 9. Buckeh ....eneniiiieaieee e INSTALLED
2. Emergency exit ............ooiiiiiainn SECURED *10. Wash water ...oooeevrranencriianeenns CHECKED
3. CRT-3and URC-4's ............ovcivunnnnn STOWED 11. Emergency lights ....................00n CHECKED
* 4, Astral dome ............... SECURE AND CHECKED
5. Emergency cabin lights .......... CHECKED AND OFF 6 TAIL SECTION
* 6. Portabl bottle ..INSTALLED AND AC
ortable oxygen boflle D AND ACCESSIBLE 1. Auxiliary Power Unit ..... OIL, TIME AND CONDITION
7. Very pistol and flares ... ABOARD AND SECURED 2. General condition ...... CABLES, WIRING, LINES AND
* 8, OXYgOn ......oveeecsiaserrasceanrnoons PRESSURE UNITS

Figure 2-1 (Sheet 2)
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*12. Main gear doors and attachments ......... LATCHED
AND CONDITION

*13. Main gear safety pin .............. ... INSTALLED
(REMOVE PRIOR TO FLIGHT)

*14. Wheel chock ..........oviiieiiiiinnn, IN PLACE
15. Ground wire .........cc.veerenanenns GROUNDED

*16. General — all lines, cables, wiring, and units
in wheel well ..................... CONDITION

o OUTBOARD ENGINE

1. Repeat steps 1 through 6 of INBOARD ENGINE AND
MAIN GEAR CHECK.

General
a. Cabin supercharger ........ REQUIRED OIL LEVEL
AND CONDITION
b. Engine fireseal ..................... INSTALLED
c. Condition of lines ......... LEAKS AND SECURITY
d. Cablesand units ............coontn CONDITION
e. Hydravlic and fuel valves .. .LEAKS AND SECURITY
f. Oilsumpoplugs .....ovvivnennenntn CONDITION

0 UNDERSIDE WING SURFACE

1. Scoops, access doors, and dump chutes .. .CONDITION
AND SECURITY

* 2, Wing surface ..... ... it FUEL LEAKS

* 3, De-icerboots ......cciiiiiiiiiiiitn CONDITION

4. Exterior lights ......... LENSES CLEAN AND INTACT
* 5 Flaps, ailerons, and aileron trim tabs (check flap

tracks, cables, torque tubes and area)..CONDITION

* & Cabin heater area ............cccenunn CONDITION

e EMPENNAGE SURFACES

* 1. Stabilizer ...........ccciiiiiiiiiiias CONDITION
* 2. De-icerboots .........c.iiiiiiiiiiinnn CONDITION
* 3. Elevators and trimtabs ................ CONDITION
* 4. Rudders and trimtabs ................. CONDITION
* 5 Tail cone, navigation lights ..... HYDRAULIC LEAKAGE

AND CONDITION

0 FUSELAGE UNDERSIDE

* 1. Fuselage (pulled rivets, dents and

cracks) ... iiiiiiiinaen GENERAL CONDITION

* 2, Antennas and masts ..... CONDITION AND SECURED

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

4. Auxiliary vent exit valve ..... POSITION AND CLEAR
General

a. APUdrains ....covviiiecnrraceennnns LEAKAGE

b. Maincabindoor .......cceoiiiiiiiiintn CLOSED

¢. Drain holes ..... CHECK FOR OBSTRUCTION AND

WATER

d. Water filler door ...........c..onulnln SECURED

e. Heater exhaust ................00un CONDITION

Section 1l
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UNDERSIDE WING SURFACE

1. Repeat steps 1 through 6 of UNDERSIDE OF WING
SURFACE CHECK.

OUTBOARD ENGINE

1. Repeat steps 1 through 6 of INBOARD ENGINE AND
MAIN GEAR CHECK.

INBOARD ENGINE AND MAIN GEAR

1. Repeat steps 1 through 16 of INBOARD ENGINE AND
MAIN GEAR CHECK.

FUSELAGE — LEFT SIDE FORWARD
* 1. Fuselage skin .............oovevininins CONDITION
2. Cabin pressure regulator exit ......... OBSTRUCTION

3. Driftmeter lens ond shield ....CLEAN AND SECURED

NOSE GEAR AND WHEEL WELL

© 0606 00

* 1. Nose gear up-lock ............... ... OPENED
* 2. Nose gear safety pin ................... INSTALLED
(REMOVE PRIOR TO FLIGHT — CHAIN STOWED)

* 3. Batteries ............... CONNECTED AND SECURED
4, Battery acid traps ............ EMPTY AND SECURED
5. Hydroulic shut-off valve ............ SAFETIED OPEN

* 6. Nose gear strut and scissors ...... CONDITION AND

SCISSORS SAFETIED
* 7. Nose wheel tires and dust covers ...CONDITION AND

INFLATION

8. Nose gear steering ......... LEAKAGE, BLEED PLUGS,
TORSION LINK

* 9. Nose well doors ........ CONDITION AND SECURED
*10. Pitot heads .................... COVERS REMOVED
11. Taxi lights ............. GLASS INTACT AND CLEAN
*12. Forward cargo door ..............oiiiiinn CLOSED

*13, General condition of all lines, wiring and units
(Static wire grounded).SECURED AND NO LEAKAGE

*14, Flush staticholes ................ NO OBSTRUCTION
15. Rodar dome . ..........ccviiiiiiiiinn SECURED

@ TOP SIDE WING

* 1. Fuel tanks ...QUANTITY, SECURE CAPS AND COVERS

* 2, Oiltanks ..... QUANTITY, SECURE CAPS AND COVERS
3. Main hydroulic reservoir (left side} ........ QUANTITY,
SECURE CAPS AND COVERS

* 4, Anti-icer fluid tanks ..... SECURE CAPS AND COVERS
* 5 De-icerboots .... ... CONDITION
¥ 6. Wing and nacelle skin ...GENERAL CONDITION AND
SECURED

7. Refrigerator oil (right side) .............. QUANTITY

* 8. Life raft door and access panels ....... LOCKED AND
SAFETIED

Figure 2-2 (Sheet 2)
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EXTERIOR ELECTRICAL “POWER ON” ENGINEER’'S PREFLIGHT

1. Taxi light ... ON — OFF
*2. Navigation lights — Flash and steady —

Wheel well lights ...............ccciiiiiiia.... ON - OFF

3. Lleading edge light .............. ... it ON - OFF

4. Landing Tight ... .oooe e EXTENDED ~ ON

RETRACTED - OFF

*5. Rotating beacon lights ............................ ON - OFF

*6. Position lights (navigation lights on} ................ ON - OFF

7. Pitot head ond mast de-icer ........................ ON - OFF

(Actuate landing gear microswitch to check mast operation)
8. Cowlflops ................ CLOSED — OPEN POSITION (CHECK

VISUALLY AND CHECK INSTRUMENT
OPERATION) - OPEN

9. Oilcoolers .................. AUTO, OPEN, CLOSED POSITION
(CHECK VISUALLY AND CHECK INSTRUMENT)

10. Propeller decrease check ............. ... .MANUAL DECREASE,
VISUAL CHECK, MOMENTARY INCREASE

11. Propeller feathered ............. ... .. ... ... ... VISUAL
12. Propeller increase check ............coviiiinnnnn... HIGH RPM
13. Reverse check‘ ................... VISUAL AND FULL INCREASE

14, Preheatdoor ..................... HOT TO COLD (LISTEN FOR
MOTOR RUNNING - BOTH POSITIONS)

15. Carburetor alcohol ......... ... ... ..o, ON - OFF
16. Propeller aleohol ................... ON - PROPELLERS VISUAL
CHECK -~ OFF

17. Fuel pressure “ON’ main tanks, cross feeds
and 2A and 3A tanks .......... ALL PUMPS TO LOW, TO HIGH.
VISUAL CHECK ALL ENGINE NACELLES, FUEL VALVES, LINES,
CROSS FEED, FUEL FILTER, FUEL BOOSTER PUMPS FOR LEAKS
AND NOISE AND VALVE OPERATION '

18. Aftercooler scoop motor ......... i, OPEN - CLOSED
19. Auxiliary vent check
(a) Supercharger dump valve .............. . .OPEN . CLOSED
(b) Auxiliory inlet valve ..................... OPEN - CLOSED
(c) Auxiliory vent exit ...................... OPEN - CLOSED

(d) Auxiliary vent position A"’

20. Aileronond tab ............. ... ..., PROPER DIRECTION AND
FREEDOM OF MOVEMENT

2). Rudderand tob ........................ AUXILIARY BOOST —
PROPER DIRECTION, FREEDOM OF MOVEMENT

22. Elevatorandtab ............ ... aL. AUXILIARY BOOST
PROPER DIRECTION, FREEDOM OF MOVEMENT

Figure 2-2 (Sheet 3)

spection requirement as outlined in Section II and Sec-
tion VIII 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-
tional checks may be performed at the discretion of the
flight crew. Emphasis should be placed on the major
components which have a marked effect on safety 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 lists.
These check lists are presented in two column form,
one column listing pilot items and one listing flight
engineer items. The pilots’ list must be used as a
challenge and reply procedure to assure that each and

2-6

every item contained therein is checked. The flight
engineer’s list will be read and accomplished by the
flight engineer. The items 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 attendants
have been issued as separate Technical Orders. For the
T. O. 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 flown by the same flight

crew in regularly scheduled airline-type opera-

tions, or 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



T. 0. 1C-121A-1

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 those 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.

c. 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.

® Flight may be dispatched non-pressurized under

the above conditions.

BEFORE INTERIOR INSPECTION.
*1., Check Form 781.

*2. Chocks in place.

Section 1l
Normal 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 immediately after boarding.

EXTERIOR INSPECTION.
A visual preflight 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 personnel
performing the preflight and through flight
inspection required by T. O. 1C-121A-6. Those
items will be accomplished by the flight en-
gineer at stations where maintenance personnel
are not available and the T.O. 1C-121A-6 in-
spections are performed by the flight crew.

BEFORE STARTING ENGINES.

The pilot and copilot will check and position all
switches, as desired, on the side, instrument and over-
head panels. The pilot and copilot will check all push-
to-test lights. The pilot sets the UHF or VHF to the
desired channel and assures that the radio master switch
is on. Both pilots will adjust 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 number of notches
to insure an even setting. It is extremely impor-
tant to insure that the seats 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 on
copilot’s panel ON.

5. Autopilot servo disconnect levers—OFF.

Three 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 selector 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
panel 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 accumulator is 60O 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
instrument panel indicates that the parking brake

2-8

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

@ Visual inspection — COMPLETED.

@Gross Weight and CG—
COMPLETED.

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

@ Fuel and oil quantity (amount and recorded)—
. . __ __ POUNDs, _ .._.—..GALLONS.
Check gages against known quantiry.

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.

TOLD CARD,

Turn voltage selector to 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 radio junction box panel when there is no
radio operator on the aircraft.

9. IFS and autopilot gyro switches—ON.

10. Woarning lights—CHECKED.

Check all warning lights that should be on. Push-
to-test warning lights that are not on. Check fire
Astartinn rircuits, 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 inverter circuit breaker
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10.

11.

12.

13.

14.

BEFORE STARTING ENGINES

Section Il
Normal Procedures

{CONTINUED)

Pilots

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-
tween 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 booster
shift control lever to the OFF position with
the control 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 boost
assembly. During ground checks and preflight,
do not shift the elevator boost from ON to
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 up 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. One pair of switches extend and retract
lights, the other pair turns lights on and off.

Changed 31 October 1964

Flight Engineer

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

2-9
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15.

16.

17.

BEFORE STARTING ENGINES

T.0. 1C-121A-1

{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 forward baggage compartment.

Inverter switch—OFF (after all instruments

checked).

Generator switches—OFF,

Generator switches and warning lights OFF.

De-icer and anti-icer switches—OFF.

Check the master control switches and propeller
de-icer rheostats.

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
panel 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 on the right hand side of flight
engineer’s quadrant. The tanks are ON in the for-
ward (MAINS) position.

Mixture levers—OFF.

Changed 31 October 1964
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23.

24.

25.

26.

27.

28.

29.
30.

31.

Flight Engineer

Engine supercharger levers — LOW.

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

Propeller synchronizer lever — CHECKED AND
OFF.

Propeller master motor lever full forward posi-
tion indicates 2800 rpm, amber warning light should
be out.

Carburetor air switches — COLD.

Cowl 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 tpm momentarily to the left, increase rpm
momentarily to the right.

Aucxiliary fuel pump switches—OFF.
Oil 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 selector 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






T.0. 1C-121A-1

BEFORE STARTING ENGINES

Section 1l
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{CONTINUED)

Pilots

Oxygen System—PRESSURE & MASKS
CHECKED.

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

@ Engineer's before starting engines checklist—
COMPLETED.

Pilots

Upon completion of the BEFORE STARTING EN-
GINES checklist and after insuring that 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

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

2-11



Section II 7. 0. 1C-121A-1
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
bydraulic pressure. After obtaining the all-clear start-
ing signal, complete starting procedure as follows:

1. Fire guard — POSTED.

2. CO, selector — SET.

3. Auxiliary fuel pump switch — ON HIGH.

4. Mixture lever — AS REQUIRED.

5. Engine starter selector switch — SET.

6. Starter switch — ENGAGE.

Note
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 the

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

switch.
' Cold Engine. AUTO-RICH prior to engaging starter.
If engine does not fire within a short period ofter the
ignition switch is activated, place mixture lever in
OFF momentarily to prevent afterburning.

Note
® Cold weather starts should be made with closed
throttle using either mixture 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 often 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 normal
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, preventing successful starting on
the following attempts.
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ENGINE STARTING PROCEDURE

Section 1i
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(CONTINUED)

Pilots

Flight Engineer

Warm Engine. AUTO-RICH prior to activating igni-
tion. (Optimum point depends on engine temperature.)
If engine does not fire within two revolutions after
ignition, or if engine loads up, move mixture lever to
OFF momentarily.

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

10.

Note

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

procedure.
¥
CAUTION !

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
When it is necessary to start the engine on the
ship batteries, minimize the electrical load.

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

Inverter switch — ON.

Hydraulic system crossover switch — EMERGEN-
CY, CHECKED AND NORMAL.

After engines No. 3 and No. 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.

12,

13.

14.

Note

Pressures and temperatures — NORMAL.

Auxiliary fuel pump switch— OFF after engine
has started.

Engine starter selector switch — OFF after all en-
gines have been started.

CO, selector—OFF.

Signal ground crew to remove gear pins after secondary hydraulic pressure has been estab-

lished.
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Normal Procedures

temperature and the oil pressure is stabilized.

Pilots

Call for: BEFORE TAXIING CHECKLIST.

@ Radio inverter—ON.

Master radio switch ON. Have radio operator
check voltage and cycles.

2. Radio equipment—ON (P, CP).

3. IFF—STANDBY.

4. Hydraulic pressure—CHECKED. ssure.

Check pri., sec. and emergency brake pressure.
Reset brakes.

ENGINE GROUND OPERATION

*QOperate the engine at 1000-1400 rpm until the oil inlet temperature has risen at least 6° C above the pre-starting

— BEFORE TAXIING

Flight Engineer

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

@Radio inverter—QON.

2. Propeller synchronizer lever — 2800 RPM — ON.

Hydraulic systems—CHECKED.

Check primary and secondary pressures and quan-

tity.

Note

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

CAUTION |

DA A A A A A AAAAL

If the hydraulic pump on either engine 3 or
4 is shut down to test the other pump for
suspected failure, have pilot place brake se-
lector lever in EMER.
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minimum turning radius

OUTER MAIN GEAR

81 16"

OUTER WING TIP

PIVOT POINT

.
NOSE GEAR h—%i&

NOTE

THE TURNING RADII DEPICTED HERE ARE BASED ON STOPS
BEING INSTALLED ON THE NOSE STEERING ASSEMBLY WHICH
LIMIT NOSEWHEEL TURNING TO 58 1/2 DEGREES ON EITHER
SIDE OF STRAIGHT AHEAD.

F125-D1-2-1

Figure 2-2A
Changed 31 October 1964 2-14A/2-14B
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BEFORE TAXIING

Section 1l
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(CONTINUED)

Pilots

5. Altimeters—SET (P, CP).

Cross-check pilot’s and copilot’s altimeters for toler-
ance, also navigator’s, if navigator aboard (plus or
minus 75 feet from field elevation).

Flight Engineer

4. Altimeter—SET 29.92” HG.

WARNING

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

@ Pitot covers and gear pins—ABOARD.

@ Ground units and chocks—REMOVED.
APU—ON.
Signal ground crew to remove wheel chocks.
Release parking brake — (light out).

Engineer's before taxiing checklist — COM-
PLETED.

5. Doors—CLOSED AND LIGHT OUT.
6. Air conditioning panel—SET.

7. Engine instruments—CHECKED.

8. Ignition analyzer—ON.

9. Vacuum warning lights—OUT.

Pitot covers and gear pins—ABOARD.

Engineer's before taxiing checklist — COM-
PLETED.

TAXIING.

During normal taxiing, turns shall be controlled solely
with the nose wheel. High 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-
nique should be used straightening out the turn.
Sharp turns at high speeds impose excessive forces on
the inside nose 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 using the steering wheel. The
pilot shall handle 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 on personnel and equipment. After leav-
ing the ramp, the use of power shall be as
follows:

a. If the APU is not operating, 1000 rpm
should be maintained on engines 1 and 4 to

2-15
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insure ample dc 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
provide optimum superchatger output for
ground refrigeration.

Pilots

After the aircraft 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 taxi lights are inadequate.

1.

Brake selector level— NORMAL PRESSURE
CHECKED (CP).

During the operation of the brake selector lever,
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.

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
to 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
1009 (landing) flap position momentarily to check
proper operation when performing flap warning
system check. Place flap test switch in test position.
Red light should come 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.

4. Vacuum—LIGHTS and PRESSURE CHECKED.

@ Propeller reversing—CHECKED.

TAXIING

1.

3.

T. 0. 1C-121A-1

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

monitor the electrical load.

Flight Engineer

Mixture levers — AS REQUIRED.

Auto-rich for initial warm-up, manual leaning to
obtain 25 rpm 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 carburetor air doors to HOT position
until a positive increase in carburetor air tem-
perature is indicated.

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

. Magneto 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 their
NORMAL position. Observe that propellers re-
turn to normal low blade angles at an accelerated
rate.

c. 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 drawn 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 no 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—AUTO RPM.

c. 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 aircraft is clear of congested

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

[ ]
ing the reversing check.
[ ]
areas.
[ ]
loading up, engine stoppage, or plug fouling.
[ ]

In the event an engine dies after leaving the ramp, no attempt should be made to restart
the engine until either the aircraft 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 checklist may be accomplished ptior 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

Changed 31 October 1964

used when run-up is to be made, and the power-off stop
upon station arrival, or 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.
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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
Fefore 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 move 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 manner 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.

Pilots

As the aircraft is taxied into position for run-up, the
pilot 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. Autopilot 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 to prevent it from snapping into
the ON position.

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
prior to take-off. Normally, fouled spark plugs
can be cleared at low rpm’s and lean mixture
settings. Refer to Section VII for spark plug
clean out procedure. There should be a specific
purpose for each instance wherein 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 taxi lights ON. One of the
pilots will keep a careful lookout outside dut-
ing run-up, in case the brakes are not properly
set.

Flight Engineer

Acknowledges: ENGINE RUN-UP CHECKLIST.

CAUTION

DA A A A A A AAAA

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

. Mixture levers—AUTO RICH.
. Throttle levers—1600 RPM.
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ENGINE RUN-UP

Normal Procedures

(CONTINUED)

Pilots

Flight instruments—CHECKED (P, CP).

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

Flight Engineer

. Master control de-icer — CHECKED AND OFF.

a. 1600 rpm on all engines.

b. Place switch in the up (ON) position, observe a
decrease in engine rpm and BMEP.

c. Return switch to OFF position — observe that
rpm and BMEP return to previous setting.

d. 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
engine.

This check indicates proper operation of the
synchronizer protective circuit.

. Propeller operation — CHECKED.

Check propellers manually.

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

b. Select INC RPM until 1700 RPM is reached
then return to FIXED position.

c. Propeller selector switch — FIXED position.
d. Feathering switch — FEATHER.
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Normal Procedures

ENGINE RUN-UP

(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, states: 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
rpm drop; after a momentary pause, move the
propeller selector switch to AUTO position.

Note
The momentary pause in step (e) above must
be accomplished to 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, observe approximately
2 in. Hg drop in MAP.

Engine Power and ignition check—COMPLETED.

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

Note

Atmospheric conditions will influence the read-
ings obtained. Normally engine readings will
be approximately the same for all engines. A
difference of 100 rpm 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
no engine roughness is encountered.

CAVUTION

bttt

)

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.
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Normal Procedures

ENGINE RUN-UP

(CONTINUED)
Pilots Flight Engineer
11. Throttle levers— RETARD TO 1500 RPM.
This is ample power to prevent the aircraft from
rocking forward.
Engineer’s engine run-up checklist — COM- Engineer’s engine run-up checklist — COM-

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, at 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 contains the minimum items to which an

operation check must be performed.
1. Propellers — CHECKED.
a. Automatic operation — CHECK.
b. Manual operation — CHECK.
c. 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

aircraft off the step and direct copilot to extend flaps

to TAKE-OFF (60%) position. The copilot will keep

his hand on the control handle until 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.
e Make a push-to-test check to insure that light is

Insure that sliding windows are closed and locked.

2. Wing flap lever—TAKE-OFF (CP).
Check asymmertric flap indicator for proper po-
sitioning.

good. Make visual check on crew door.

3. Trim tabs — SET.
2-21
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Normal Procedures

9.
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BEFORE TAKE-OFF

(CONTINUED)

Pilots

Note
The trim tab check must follow the auto-
pilot check because operation of the auto-
pilot will change the elevator tab setting.

Keep the rudder trim tab crank unfolded at
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 — ON.

Aileron and rudder — forward, elevator — down
and latched.
Compasses and RMI's—CHECKED (P, CP).

- Check fluxgate and C-2 compasses for correct head-

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 during
ground emergencies the operating light could
confuse rescue operations since emergency

ground vehicles use a similar light.

During night operation, navigation lights must
be on STEADY while anti-collision lights are

operating.

Flight controls—FREE.

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

Note
Rudder and elevator boosters are bled by
holding full throw position momentarily

Avoid 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 aft panel. ON USAF serial 48-608
this switch is located overhead on the sidewall of
the closet forward of the aft cabin door. Impact
switch and battery located in navigator’s storage
closet.
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I 10.

11.

12.

®

14.

BEFORE TAKE-OFF

Section It
Normal Procedures

(CONTINUED)

Pilots

Radios 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.

IFF/SIF—AS REQUIRED.
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 with 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-
Off 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 LIFT-
OFF at take-off speed.

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

PLETED.

Pilots

Insure all temperatures and pressures are normal.

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

LIST.

1.

Light switches—AS REQUIRED.

LINE UP

Flight Engineer

6. Wing flap visual check—SET FOR TAKE-OFF.

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

PLETED.

Note
If extended holding 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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Normal Procedures
LINE UP

{(CONTINUED)
Pilots Flight Engineer
2. Flight control auxiliary booster switches — ON
(CP).
Check amber lights ON. @Air conditioning panel — SET.

3. Windshield blower switches—AS DESIRED (CP). N
ote

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 indicators.

e Mixture levers — AUTO-RICH.

6 Cowl flap switches — SET 50%.

@ Cruising altitude — FEET.

NIGHT AND WEATHER TAKE-OFFS.

4. Windshield alcohol anti-icer pump switches and

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

5. Windshield wiper control — AS REQUIRED. QUIRED.

@Air conditioning panel — SET.

@Auxiliary fuel pump switches — HIGH.

.Mixture levers — AUTO-RICH.
@cowl 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 to 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 throttle lock flag down until refusal
speed is reached. The flight engineer advances throttles
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 the engineer to
maintain proper BMEP.

®  Pilot uses nose wheel steering until the rudders
become effective at about 50-55 knots. In the
event an outboard engine fails between 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 irregularity or malfunction. The flight engineer
maintains a constant maximum power setting and checks
all instruments for any indication of malfunction, and
keeps an alert watch for an engine overspeed indication.

Note

® The difference between a surging propeller or
an overspeeding or runaway propeller must be
recognized and treated 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 rpm between 2800
and 2885 is considered within safe operating
limits. However, all cases of deviation from
2800 except minor surges should be recorded
in the Form 781. Overpseeds between 2885 and
3100 rpm necessitates a special ground inspec-
tion of the engine. Engines which have ex-
ceeded 3100 rpm will be removed for overhaul.

Section Il
Norma! 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. Continue 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 the runway gradually as take-off
speed is reached.

Lift off at take-off speed. Make smooth transition. After
becoming airborne, maintain a constant climbing atti-
tude. Do not lower the nose to gain speed until the hei-
ght of immediate obstructions has been attained.

CROSSWIND TAKE-OFF PROCEDURES.

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

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

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

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

REJECTED TAKE-OFF.

If, at any time prior to V, or Go No-Go, the pilot, co-
pilot or flight engineer has any indication of a malfunc-
tion affecting flight safety, the take-off will be rejected.
Refer to Section IIL

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

AFTER TAKE-OFF/CLIMB.

When well established in the climb, call for: GEAR UP
with a visual and oral signal. The copilot acknowledges
GEAR COMING UP and raises landing gear. When the
gear is up the copilot states: GEAR 1S UP (giving a
visual and oral report).

CAUTION

DA A A A A A

4

Do not apply the brakes while the landing gear
is being retracted. This can damage the main
landing gear retraction linkage crosshead. If it
is necessary to stop 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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Normal Procedures

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

T. 0. 1C-121A-1

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 flaps are retracted, states:
FLAPS UP.

retract, check the hand pump selector valve at
the base of the hand 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
DOWN, 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 power has been set, call
for: AFTER TAKE-OFF CLIMB CHECK LIST.

1. Landing gear lever — UP.

Landing gear lever on pilots’ pedestal (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 will 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.

Aa e e o e e e e ey

® Do not apply the brakes to stop wheel rotation

during or after gear retraction.

e Do not turn nose gear steering wheel when gear

is retracted.
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AFTER TAKE-OFF/CLIMB

Note
Flap retraction time from take-off flap setting
(60%) is approximately fifteen seconds. Main-
tain positive climb during flap retraction and
allow airspeed to increase to 150 knots.

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

METO power is to be used as the first 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.

I'he 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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Normal Procedures

AFTER TAKE-OFF/CLIMB

{CONTINUED)

Pilots

@ Power—METO POWER.

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

4. Landing lights—RETRACTED AND OFF.

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

S BBA A a a e o e e,

CAUTION )

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

@ Power—CLIMB POWER.

6. 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.

7. Flight control auxiliary booster switches—OFF.

Wing scan—COMPLETED.

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

Note
Smoking and seat belts lights may be turned
off at the pilot’s discretion. The pilots’ and
flight engineer’s seat belts will remain fastened
at all times during flight when these seats are
occupied.

Engineer’s after take-off/climb checklist—COM-
PLETED.
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Flight Engineer

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

2. Pressurization—SET.

Close auxiliary vent knob, toggle aux. vent override
switch to closed position, set cabin altitude selector
to desired altitude.

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

Climb power: low blower—2300 RPM—151 BMEP.
high blower—2300 RPM—145 BMEP.

. Auxiliary fuel pump switches—LOW.

Auxiliary fuel 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/climb checklist—COM-

PLETED.

Refer to Section VII for additional information
regarding operation of the various systems. Refer
to Appendix I for cruise control information.
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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 pilot: CLIMB POWER SET IN HIGH
BLOWER.

Note
The shift to 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

Do not exceed low blower limits' (See 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.

LEVEL-OFF PROCEDURE.

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

Section Il
Normal Procedures
The flight engineer acknowledges: 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 necessary, inn accordance with proposed usage.

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

ture occurs.

CRUISE CHECKS.

STEP AND OPTIMUM CG IN 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 more than four degrees aft after cruising power is
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,

take-offs, landings and emergencies.

FLIGHT CHARACTERISTICS.

Refer to Section VI for flight characteristics.
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Pilots

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.

‘T.0. 1C-121A41

CRUISE

Flight Engineer

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

3. Oil cooler flap switches — SET.

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

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

5. Fuel tank selector levers — AS DESIRED.
Shife fuel tanks and/or 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 discrepancy
section of Form 781.

Refer to charts in Appendix I for optimum descent.

CAUTION ]

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

Prior 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)
so that cabin altitude will reach 1,000 to 1,500 feet above
the pressure altitude of the field by the time the aircraft
reaches that 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 altitude to a lower alti-
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 so 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
leaner as the aircraft descends. Consequently, if an
attempt is made to level off and apply cruise power
after a long descent, without resetting the mixture,
there may be some slight engine instability due to
leanness. This is easily remedied by resetting the mix-
ture. Fuel injection engines will not backfire when the
mixture gets lean. If power is reduced in the descent
while retaining the fixed manual lean position that was
used for cruise power, very little change in mixture
strength will occur during the descent.

Note
During normal descent a minimum of 100
BMEP should be maintained. If this is not prac-
tical, a good rule of thumb procedure is to
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maintain one inch of manifold pressure for Note
each 100 rpm. This does not apply during final Notify the. flight attendant of the ETA and
approach for landing. issue instructions to awaken and secure passen-

. gers, and police the aircraft. The flight attend-
As power is reduced, observe fuel flow in order to . . .
ant will repori immediately any discomfort or

determine average consumption during descent. . )
acute reaction shown by passengers while

Note changing cabin altitude.
If HIGH blower has been used, the shift to
LOW blower should be made prior to dgscend- Prior to entering the traffic pattern, slow the aircraft to
ing below 10,000 feet. desired speed. (See Section IX for use of checklist dur-
Proceed to desired air speed and rate of descent. The ing instrument approach.)

flight engineer retards the throttles as necessary to pre-
vent over-boosting. If the pilot desires to take control in
the cockpit, he calls for: PILOT'S THROTTLES.

DESCENT

Pilots Flight Engineer
Calls for: DESCENT CHECKLIST. Acknowledges: DESCENT CHECKLIST.
Normally the descent checklist will be accomplished 1. Fuel tank selector levers — ON MAINS.
. . . . owind lee: ‘0 th
immediately pr.lor to entering dow n“{n leg, or, in the 5 Fuel crossfeed levers — OFF.
event of an instrument approach immediately after
passing high cone or high cone altitude, whichever 3. Engine supercharger levers—AS REQUIRED.
comes later. Shift from high to low at 10,000 feet altitude.
1. Altimeter setting—SET (P, CP).
> RPM — AS DESIRED. Acknowledges: RI')M B — and sets the propeller
controls as the pilot directs.
Note

If nature of flving conditions in descent requires a large reduction in power, reduce rpm
as well as manifold 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. As a rule
of thumb, it is well to remember that each hundred rpm requires at least 1 inch Hg. mani-
fold pressure. Operation at high rpm and low manifold pressure should be kept to a

minimum.

3, Brake selector lever—EMERGENCY CHECKED, 4. Oil cooler flap switches — AUTOMATIC.
SELECTOR NORMAL.

Depress toe pedals to assure pressure in each po-

sition. 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 that 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 (1500-1700 PSI) — 5. Cabin altitude — SET FOR LANDING.

CHECKED (CP). Set at 500 feet above field elevation. Depressurize
cabin with auxiliary exit valve prior to ground con-
tact. Move auxiliary vent knob to position A.
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DESCENT

T.0. 1C-121A-1

{CONTINUED)

Pilots

5. De-icer and anti-icer switches—AS REQUIRED
(CP).
6. Windshield defogging switches—AS DESIRED.

Infra-red defogger and cockpit blower with heat
may be used.

7. Radio altimeter—SET.

[wawwe )

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 on your APN-1 or SCR-
718 radio equipment to provide terrain clear-
ance when flying over areas covered by a large
depth of snow and ice.

8. Autopilot servo disconnect levers—OFF.
9. 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.
Takeoff (60%)—150 Recommended
170 Maximum
@ Landing weight, CG and speeds—
POUNDS ____ % MAC _ KNOTS.
After the flight engineer computes the landing
gross weight and CG, determine the minimum ap-
proach and flare out speeds. Refer to Appendix L
13. Crew briefing—COMPLETED.

Pilot should brief crew on type of approach, go
around procedure, use of reverse thrust, minimums
for approach being used, field elevation or any
unusual conditions that may exist.

Engineer’s descent checklist—COMPLETED.

Flight Engineer

6. Emergency cabin lights—AS REQUIRED.
7. De-icer and anti-icer switches—AS REQUIRED.

(8.) Landing weight and CG— POUNDS
% MAC.

After the cruise section of the engineer’s log has

been closed out, he computes the landing weight

and CG.

@ Engineer’s descent checklist—COMPLETED.

RAPID DESCENT PROCEDURE.
There are 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
A and procedure B, respectively.
PROCEDURE A.

a, Gear—UP.
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PROCEDURE B.

Gear—DOWN.

Wing flaps—LANDING POSITION.
Propellers—2400 RPM.
Throttles—CLOSED.

Airspeed—122 KNOTS.
Mixtures—RICH.

me aan T

Changed 31 October 1964
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b. Wing flaps — UP
¢. Propellers—AS REQUIRED.
d. Throttles—AS REQUIRED.

e. Mixtures—AS REQUIRED.
Procedure A will be used mainly when a high airspeed
is needed to cover a long distance from start of letdown

BEFORE

Pilots

After the wing flaps have been extended to the take-off
(60%) position, and the downwind portion of the
traffic pattern entered, the aircraft should be slowed
to 130 knots. Maintain 130 knots for level flight in
the traffic pattern.

When the pilot desires to handie the power, he states:
PILOT'S THROTTLES.

Turning base leg, calls for: BEFORE LANDING
CHECKLIST.

@ RPM — 2400.

Insure that throttles are open to at least 25" 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 III.

e A sample landing and approach pattern is

shown in figure 2-4.

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

Note

The nose gear steering wheel turns through
more than 360 degrees to obtain full deflec-
tion of the nose gear. Therefore, it is possible
for the steering wheel in the flight station to
appear to be centered for landing when the
nose gear is actually turned approximately
50 degrees from forward. This condition will
occur only in cases of malfunction since the
nose wheel is automatically centered when the
strut is extended and there is no torque on
the steering wheel. If. however, there is any
doubt about the position of the nose wheel,
a thorough check may be 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 so that penetration speed is not
exceeded during turbulent conditions. Procedure B is
used when the distance from start of letdown to the
poiht of landing is short and when landing is to be
effected immediately. Maximum rpm provides maximum
propeller drag; however, high rpm should not be used
during training.

Flight Engineer

Acknowledges: BEFORE LANDING CHECKLIST.

1. Mixture levers — AUTO-RICH.
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Normal Procedures
BEFORE LANDING

{CONTINUED)

Pilots Flight Engineer

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

b. Turn to the full right position and release.

c. If the proper centering action does not
occur, locate the center as being half-way
between the full left and full right posi-
tions and hold the wheel in the centered
position during landing. Hold the nose
wheel off the ground as long as possible
after landing.

3. Flight control auxiliary booster switches — ON. @RPM — 2400.

Check amber lights on. N
4. Carburetor air switches — COLD.

Normally, the carburetor 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° C CAT when heat
is applied.

CAUTION |

Ay AP

Sudden removal of carburetor heat may dislodge ice from in front of preheat door. This

could cause a dangerous loss of power at low altitude. In the event of a go-around, car-

buretor air temperature should be monitored so as not to exceed 38° C.

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 zero,
crack the aux. vent to position A.
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BEFORE LANDING

Section 1l
Normal Procedures

(CONTINUED)

Pilots

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

After 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
cowl flaps, set the oil cooler flaps, and turn auxiliary
fuel 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 worn if unusual conditions
make it advisable.

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

The touchdown should be made in a slightly nose high
attitude at not below 1.1 times the stall speed in the
landing configuration (refer to Appendix I. 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 at speeds above seventy knots.
Premature reliance on nose wheel steering may only

cause it to 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 throttles
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) knots, take the throttles out of reverse
so as to have all propellers back in positive pitch at

2-35






T.0. 1C-121A-1 Section Il
Normal Procedures

lower speeds to prevent overheating. Should circum-
stances require it, full reversing throttle may be utilized.

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

WARNING

® If a propeller fails to go into reverse, forward
thrust will be applied when the reverse throttle
is 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 variables must be
taken into consideration:

a. Velocity of the wind.
b. Condition and length of the runway.
c. 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.

c. Combinations of the first two methods.
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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 lifting 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 I for crosswind components.

SHORT FIELD LANDINGS.

The following procedure shall be used for short field
landings:

a. The approach airspeed 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.

c. 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
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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 to Appendix I.

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 decelerometer. 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 one or two digit number and is referred
to as the runway condition reading. This number will be
followed by the letter “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

P Patchy

WR Wet runway

SLR Slush on runway

LSR Loose snow on runway

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 roll by the stopping
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 lightly
and intermittently during the initial phase of the landing
run. After most of the weight is on the landing gear,
more 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 fl ten out and force
the water out from under them, greatly increasing their
traction. The copilot shall note the hydraulic system
and brake accumulator gage readings immediately after
the first 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 or
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 should
be turned OFF as soon as possible after touchdown to
reduce the electrical load.

Snow Covered Runways.

Since brakes are relatively ineffective on slippery run-
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 nose
wheel steering may not be avzilable:

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 the aircraft,
tending to obscure the pilot’s vision. High
power should be used in reverse pitch 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 retracted beyond the 30% ex-
tended position before arriving at the ramp and shutting
down the engines. This setting places the flaps in a
position sufficiemtly high to protect them from flying
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 III

2-38

1. 0. 1C-121A-1

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-
off 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 soon as flaps start retract-
ing, and set METO POWER OR MAX. POWER.

d. Continue with normal take-off and climb proce-
dures, unless an emergency is simulated; refer to
Section III.
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Pilots

After turning off the runway, call for: AFTER LAND-
ING CHECKLIST.

1. Wing flap lever—UP (CP).

Note
Operation of wing flaps at low rpm may tend
to starve nose steering when turns are made.

o A,

When landing on 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-
tion used for landings until the flap tracks and
chains can be inspected and cleaned if neces-
sary.

2. Flight control auxiliary booster switches — OFF
(CP).

Pitot heater switches—OFF (CP).

4. Antenna mast de-icer switch—OFF (CP).
Mast de-icer is inoperative on the ground because
of the action of a microswitch on landing gear
shock strut.

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. TFF—OFF.

Turn IFE OFF as soon after landing as possible.
This will eliminate signals from taxiing or parked
aircraft, which would otherwise block the control-
ler’s scope and interfere with the control of airborne
aircraft.

7. Anti-collision lights—OFF (P).
Out of reverse check — COMPLETED.

@ Engineer’s after landing checklist— COMPLETED.

If pructicable, start scavenging prior to reaching the
blocks.

Approaching 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.)

2. Cowl flap switches — 10092 OPEN.
3. Qil cooler flap switches — 100% OPEN.
4. Propeller synchronizer lever — 2800 RPM.

Set take-off rpm for ground operation or immediate
take-off.

5. lIgnition analyzer — OFF.

@Out of reverse check — COMPLETED.

Bring the throttles up to around, 1000 rpm, put the
props into manual decrease and check drop in rpm,
then put into manual increase.

7. Emergency cabin lights switch — OFF.
Engineer’s after landing checklist— COMPLETED

To scavenge:

In order to insure a maximum of engine oil scavenging
and a minimum of residual oil which can lead to liquid
lock, plug fouling, and smoky starts, it is recommended
that the engine be operzlted below 1000 rpm for a mini-
mum period of 30 seconds before shut-down.
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AFTER LANDING

(CONTINUED)

Pilots

Note
The brakes should be shifted to the EMER-
GENCY position just before entering con-
gested areas.

Ny

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

After the aircraft is stopped in the parking spot with
the brakes set on EMER., the pilot will state: EN-
GINEER’S THROTTLES — CUT ENGINES WHEN
READY.

Flight Engineer

Acknowledges: ENGINEER’S THROTTLES.

This authorizes the engineer to complete any scavenging
that remains to be done and cut the engines.

POST-FLIGHT.

Following the final flight of the day before engine shut-
down, perform the following checks for the purpose of
determining and reporting any malfunctioning system or
unit. These checks should be made with the aircraft
headed into the wind.

a. Idle mixture — CHECKED.
Perform the idle mixture check as follows:

(1) Master rpm control lever—FULL INCREASE
RPM.

(2) Cylinder head temperature — NORMAL.

(3) Oil temperature — NORMAL.

(4) Mixture lever — AUTO-RICH.

(5) Throttle lever — move to obtain IDLE RPM.

(6) Mixture lever — move SLOWLY and evenly
toward OFF.

Note
SLOWLY may be defined as the rate of move-
ment which would require 12 to 15 seconds to
move the mixture lever from AUTO-RICH to

Pilots

Call for: BEFORE LEAVING AIRCRAFT CHECK
LIST.

1. Brake selector lever — EMER.
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OFF position. This slow movement of the lever
is necessary so that the engine can respond to
the change in fuel/air ratio and an accurate
reading can be obtained as the BEST POWER

mixture is reached.

(7) If a rise of more than 10 rpm or a drop in
manifold pressure exceeding % inch Hg. is
noted, the idle rpm mixture fuel/air ratio is
too rich. After maximum rise has been ob-
tained and rpm starts to decrease with further
movement of the mixture lever, return the
mixture lever to AUTO-RICH. If no rise in
rpm occurs, the mixture may be at Best
Power which is desired, or it may be too
lean. Momentary operation of the primer
solenoid will determine if the mixture is too
lean. A rise in rpm will then indicate a Best
Power ratio.

b. Equipment and power plant — CHECK.

If conditions warrant, check engines as outlined
in ENGINE RUN-UP paragraph in this Section.

Flight Engineer
Acknowledges: BEFORE LEAVING AIRCRAFT
CHECKLIST.
1. Mixture levers — OFF.

Do not shut-down engines with high cylinder head
temperature.
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BEFORE LEAVING AIRCRAFT

Normal Procedures

(CONTINUED)
Pilots Flight Engineer
vvvvvvvvvvvvv . 2. Ignition switches — OFF.
CAUTION 3. Generator switches — OFF.
TP .
Never . move brake selector lever while the 4. Inverter switch — OFF.
toe pedals are depressed or while the parking 5. IFS and autopilot gyro switches—OFF.
brakes are engaged. 6. Radio inverter and power switches — OFF.
2. Parking brake—SET. 7. Propeller synchronizer lever—2800 RPM and OFF.
Check accumulator pressure and warning light. 8. BMEP heater line switches — OFF.
3. Ignition 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 conditioning — OFF.
Insure that master radio power switches are OFF. All switches off and auxiliary ventilation knob
. ition A.
5. IFF—CODES REMOVED. to posiion -
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 switch — OFF.
. APU — .
7. Brakes (after chocks are in place) — OFF. 16 PU — OFF
17. Battery switch — OFF.
18. Unnecessary switches — OFF.
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 aircraft 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 hazard 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 not close cowl flaps regardless of the weather until
engines have cooled. Closing cowl flaps immediately

after shut down may cause damage from excessive soak
temperatures. If the engine is to be idle for an ex-
tended period of time or if dusty conditions exist,
cover all openings after the engine has cooled.
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BEFORE LEAVING AIRCRAFT

(CONTINUED)

Pilots

Flight Engineer

Make complete walkaround inspection of aircraft and
eater any pertinent information in Form 781.

DA A A A
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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 lo

nger than 30 minutes, a notation must be

made in the Form 781. (Military Power for reciprocating engine aircraft is the same as

maximum (take-off) power, wet or dry, except that it is limited to 30 minutes duration

instead of five minutes).

NOTE

below:
Pilots - T.0.
Flight Engineer — T.O.
Navigator - T.0.
Radio Operator — T. O.

Flight Attendant — T. O.

The abbreviated normal check list for each crew

member is now contained in the T.O. listed

1C-121A-(CL)1-1
1C-121A-(CL)1-2
1C-121A-(CL)1-3
1C-121A-(CL)1-4
1C-121A-(CL)1-5
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EMERGENCY PROCEDURES

TABLE OF CONTENTS

Page
ENGINE FAILURE . ... ... .. .. .. ... ... ... 3-2
FLIGHT CHARACTERISTICS UNDER
PARTIAL POWER CONDITIONS ... .. 3-2
ENGINE FAILURE UNDER SPECIFIC
CONDITIONS ... .. ... .. ............ 3-3
ENGINE RESTART DURING FLIGHT . .... .. 3-8
FUEL PRESSURE DROP .. ... ........... ..... 39
LANDING WITH ONE OR MORE ENGINES
INOPERATIVE ... .................... 3-10
GO-AROUND PROCEDURE ................ 3-12
PRACTICE MANEUVERS WITH ONE OR
MORE ENGINES INOPERATIVE ... .. 3-12
PROPELLER OVERSPEED ... ... ... .. ... .... 3-12A
FIRE . ... 3-12B
Engine Fire ......... .. ... ................312B
Cabin Fire ... .. S 3-13
Cargo Compartment Fire ................... 3-16
Cabin Heater Fire ... ...................... 3-19
Brake Fire ...... ... ... ... ... ... ... 3-19
APU Fire ... ... ... .. ... . o 321
Electrical Fire . ... ..... ... ... ... ... ... .. 3-22
Smoke Fume Elimination ................. .. 3-23
INTRODUCTION.

The various emergencies that may be encountered during
take-off, flight and landing may each present a different
problem; however, a complete knowledge of the pro-
cedures set forth in this section will enable a flight crew
to better cope with these emergencies. After it has been
determined that an emergency exists, communications
should be immediately established with surface craft or
stations so that the Air Rescue Service can be advised

Page
BAIL OUT ... ... . ... ... ... ... ....... 3-24
EXPLOSIVE DECOMPRESSION . ... ... . ... 3-24A
EMERGENCY DESCENT PROCEDURE . ... .. 3-24A

TAKE-OFF AND LANDING EMERGENCIES. .3-24A

GROUND EVACUATION . .. ... ............. 3-30
EMERGENCY ENTRANCE .................. 3-31
DITCHING AND SURVIVAL .. ... .......... 3-31

Ditching Procedures . ....................... 3-40
EMERGENCY JETTISONING ............... 3-45
ELFCTRICAL POWER SYSTEM FAILURE . ... 3-48
HYDRAULIC POWER SYSTEM FAILURE . ... 3-49
FLIGHT CONTROL SYSTEM . ... ... ... ... .. 3-50
WING FLAP MALFUNCTION .............. 3-53

LANDING GEAR SYSTEM MALFUNCTION. . 3-56

EMERGENCY BRAKE OPERATION ... .. .... 3-58
HYDRAULIC ACCESS DOOR UNLATCHED
IN FLIGHT .......................... 3-59
DISCONNECTING THE CABIN SUPER-
CHARGER DRIVESHAFTS ... ... ...... 3-59

of the flight progress. Accurate position reporting is
essential.

Pilot and flight engineer procedures requiring a check-
list are covered by dual checklists, one for the pilots and
one for the flight engineer, unless the procedure requires
action by only one or the other. The items marked
with a circled numeral require coordination with the
opposite party and his checklist. Items in BOLD PRINT
will be accomplished prior to reading rhe checklist.
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ENGINE FAILURE.

The corrective actions required after an engine failure
occurs, consist of shutting down the failed engine,
feathering the propeller, and then retrimming the air-
craft to continue flight. The longer the delay between
detection of a malfunction and the actual feathering,
the more severe the damage will be.

Feather propeller and stop the engine when:

a. An extreme or abnormal engine vibration occurs.
b. An excessive or uncontrollable power loss occurs.

c. A sudden or uncontrollable rise in oil tempera-

ture occurs.

d. A sudden or uncontrollable drop in oil pressure

occurs.

e. A sudden and uncontrollable rise of cylinder head

temperature occurs.

f. A heavy discharge of oil emits from the engine

breather or exhaust system.
g. An engine fire occurs.

h. Minimum fuel pressure cannot be maintained with

the fuel pumps operating in the HIGH position.

i. Any other condition warranting feathering.

In the event of extreme engine malfunctioning, it is
possible for the Curtis Electric propeller, Model C634S-
C460/830-26C4-0, to exceed the maximum allowable
stress, unless the propeller is feathered or the engine
rpm is restricted. When engine roughness or power loss
indicates that two or more engine cylinders are inoper-
ative (indicated by BMEP drop in excess of 1/18 of
normal value for a given rpm and manifold pressure),

the following is recommended.

a. The engine be shut down and the propeller
feathered.

b. If continued engine operation is imperative, en-
gine speeds of 1700, 2050 or 2600 rpm must be
used.

T. 0. 1C-121A-1

Engine roughness may occur without indication of power
loss, as would be the case with a damaged propeller. In
such a case the propeller must be feathered without delay
in order to avoid possible destructive failure of the

propeller and/or engine.

FLIGHT CHARACTERISTICS UNDER

PARTIAL POWER CONDITIONS.

Flight characteristics will change very little with the
loss of either inboard engine and will not require the
immediate use of trim. With the loss of either outboard
engine, a definite yawing will take place which will
require the use of trim.

Note

The minimum control speed in the air is 85
knots IAS, flush static system. (Minimum con-
trol speed is that speed required to provide
sufficient control to enable the airplane to fly
a straight flight path over the ground when an
outboard engine has failed. This minimum
control speed is based on take-off configura-
tion, propeller on dead engine windmilling,
maximum power on remaining three engines,
wing flaps TAKE-OFF position, landing gear
either retracted or extended, and no more than
5 degrees of bank angle away from the failed
engine.)

SAFE ENGINE-OUT SPEED.

Three engine

Configuration climb speed Rate of

and Power (Flush Static) Climb
First Take-Off 107 knots IAS 100’/min or
Segment—Max. Power (SL to 7950°) better
Fourth Take-Off 107 knots IAS 100’ /min or
Segment—METO (SL to 13,000 better
Power
Clean—METO Power 147 knots IAS 100'/min or

(SL to 17,300 better

Refer to performance data in the Appendix for specific

operating information.



T. 0. 1C-121A-1

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 are based on standard day
operation at 107,000 pound gross weight using
the flush static system.

Section il
Emergency Procedures

ENGINE FAILURE UNDER SPECIFIC
CONDITIONS.

ENGINE FAILURE DURING TAKE-OFF.
If engine failure occurs before airplane leaves the
ground:

a. ABORT TAKE-OFF.

Refer to ABORT TAKE-OFF PROCEDURE
under TAKE-OFF AND LANDING EMER-
GENCIES in this section.

— ENGINE FAILURE AND/OR FIRE DURING FLIGHT —

Pilots

Flight Engineer

Pilots and flight engineers should thoroughly familiarize themselves with the recom-

mended fire extinguishing procedure. The procedure should be mastered so that the in-

dividual steps are carried out in quick succession (but not rushed) and the fire extin-

guished with a minimum of delay.

Depending upon conditions and the flight engineer’s
recommendation, statess FEATHER NO. ___ CO-
PILOT’S POWER.

Direct copilot to adjust power as necessary on remain-
ing engines.

At the first indication or report of engine malfunction,
failure or fire, advises the pilot of conditions. If applic-
able, states: FIRE IN NUMBER ENGINE.
RECOMMEND FEATHERING.

Gear and wing flaps should be set at pilot’s discretion.

Acknowledges: FEATHERING NO.

* These steps may be omitted if fire is not evident.

1. Power — AS REQUIRED.

N,

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 mixtures in RICH before in-

creasing power above maximum cruise power. When the mixtures are in rich 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.
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ENGINE FAILURE AND/OR FIRE DURING FLIGHT

T.0. 1C-121A-1

(CONTINUED)

Pilots

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-OFF 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.

* CO, (Pull one handle at pilot's command}—
DISCHARGE.

WARNING

The second CO, charge must not be released until it is definitely determined that the
initial charge has not smothered the fire and the check list has been completed.

9. Cowl Flap Switch—OPEN lif 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 switcch—OFF.

3-4

18. Propeller selector switch—FIXED.
Changed 31 October 1964
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— ENGINE FAILURE AND/OR FIRE DURING FLIGHT —

(CONTINUED)

Pilots

Engineer’s engine failure and or fire checklist —
COMPLETED.

Flight Engineer

19. Propeller feathering switch — FEATHER.
20. Engine fire selector -— OFF.
21. Ignition switch — OFF.

Engineer’s engine failure and or fire checklist —
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 to the EMERGENCY position un-
til approaching the airport. This will preclude loss of the complete hydraulic system
through a hydraulic leak while in cruising flight.

® If either No. 1 or No. 4 engine is feathered at high aldtude, a close check on the cabin
pressurization must be made. One cabin supercharger will usually hold the cabin aldi-
tude within normal limits; however, at any altitude above 17,000 feet, the cabin altitude
will usually climb 1,000 to 2,000 feet higher than normal limits. If either or both the
galley and radio sonic venturis are open. only approximately 4 inches of mercury differ-

ential pressure may be obtained.

FAILURE OF TWO ENGINES IN FLIGHT.

Because of the manner in which associated systems are
integrated with different engines, the effects of losing
various combinations of engines must be understood
and anticipated. In all combinations of two engine fail-
ures, generator loading must be watched. If it is too
high, shut off galley hot plates and other electrical
equipment as may be required to keep loading within
the range of available output. Refer to the performance

information in Appendix L.

Note
At a gross weight of 85,000 pounds, the air-
craft will climb to approximately 9,600 feet
with two engines operating at METO power.
If cruising at an alditude of 17,000 feet or
above, the aircraft will maintain an altitude of
15,000 feet with METO power, provided the
gross weight of the aircraft is less than 85,000

pounds.

Engines No. 1 and No. 4 Incperative.

a. Shut down the engines as described in ENGINE
FAILURE OR FIRE IN FLIGHT.
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b. Descend to safe altitude, if necessary.

¢. When at a safe altitude, place the aux. vent knob
in the OPEN position.

Note
® Engines No. 1 and No. 4 drive the cabin super-
chargers, therefore, without them pressuriza-
tion is not available. It may be necessary to

descend to a lower altitude.

® The hydraulic pump driven by engi.ne No. 2
will supply hydraulic pressure to operate the
flight control boosters. The hydraulic pump
driven by engine No. 3 will supply hydraulic
pressure to operate the aspirator, landing gear,
wing flaps, brakes, tanks 2A and 3A fuel dump
actuation, and nose wheel steering. The re-
striction control valve may slow the opera-
tion of the wing flaps and landing gear while

giving priority to the other systems.

Engines No. 2 and No. 3 Inoperative.

a. Shut down the engines as described in ENGINE
FAILURE OR FIRE IN FLIGHT.
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Note

The vacuum systems for the de-icer will be
inoperative. Turn 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 partial inflation
of the boots. Operate the boots through one
complete cycle. De-icer boots may still 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 nose
wheel steering. (The restriction control valve
may slow operation of the wing flaps and land-
ing gear while giving priority to the other
systems.)

The hydraulic pump driven by engine No. 1
will supply hydraulic pressure to operate the
flight control boosters.

Engines No. 3 and No. 4 Inoperative.

a. Shut down the engines as described in ENGINE
FAILURE OR FIRE IN FLIGHT.
b. Hydraulic system crossover switch — EMER-

GENCY.

Do not move the hydraulic system crossover
switch to the EMERGENCY position until it
has been determined that a complete loss of

hydraulic pressure will not occur.

Note
With engines No. 3 and No. 4 inoperative,
secondary system hydraulic 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-

sure.

1C-121A-1
Emergency Procedures

Engines No. 1 and No. 2 Inoperative.

a. Shut down the engines as described in ENGINE
FAILURE OR FIRE IN FLIGHT.

b. Hydraulic system crossover switch — EMER-
GENCY position.

Y Y,

. CAUTION |
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Do not move the hydraulic system crossover
switch to the EMERGENCY position until it
has been determined that a complete loss of

hydraulic pressure will not occur.

Note
® With engines No. 1 and No. 2 inoperative,
primary hydraulic system pressure for the
flight control boosters will be supplied by the
secondary hydraulic system through the elec-
trically actuated hydraulic system crossover
valve. Landing gear extension and wing flap
operation may be slower than normal because
the restriction control valve will give priority
to the pressure requirements of the flight con-

trol boosters.

® With propellers No. 1 and No. 2 feathered,
the aircraft may be trimmed for hands-off flight,
using auxiliary flight control boosters, down to
an IAS of 140 knots.

Engines No. 1 and No. 3 Inoperative, or
Engines No. 2 and No. 4 Inoperative.

a. Shut down the engines as described in ENGINE
FAILURE OR FIRE IN FLIGHT.

Note
With these combinations of inoperative en-
gines, hydraulic 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. 0. 1C-121A-1

Flight Engineer

CAUTION

PP O OT O

If propeller has been feathered because of a m

alfunction, do not attempt to unfeather

propeller and restart engine unless a greater emergency exists.

Note

The ENGINE RESTART DURING FLIGH T checklist will be accomplished step by step

as each item is read.

When the decision has been reached to unfeather and
restart an engine, the pilot states: ENGINE RESTART

DURING FLIGHT CHECKLIST.

1. Airspeed — 135 KNOTS MAX