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PROPELLER FEATHERING BUT-'I'ON‘S} _

Four guarded propeller feathering bittons (21, figure
1-12) are on the extreme forward end of the overhead
panel. The buttons have PUSH FEATHER--PULL UN-
FEATHER, and neutral positions. The feathering
operation 1s Initlated when the feathering button is
pushed. After a flxed time, 18 +2 seconds, a spring
action returns the button to the neutral position, The
propeller is unfeathered by pulling the feathering
button out Intermittently for one second intervals until
propeller starts windmilling. The unfeathering oper-
atlon 1s accomplished as glven in RESTARTING EN-
GINE IN FLIGHT in Sectlon IIl. The circult is supplied
with 28 volt DC through four feathering circuit breakers
and one timer circult breaker on the overhead circuit
breaker panel (flgure 1-34)., An additional propeller
feathering switch for each engine 18 on the overhead
fire panel. See FIRE SWITCHES this Sectlon.

PROPELLER REVERSE THRUST CONTROL

The propeller reverse thrust 1s controlled by the
throttles. See THROTTLES AND THROTTLE LOCK
LEVER in this Section.

PROPELLER OIL REFILL SWITCHES

” Four ON--OFF switches (65, figure 1-22) on the en-
gineer's Instrument panel are used to energize the
propeller oil refilling circuit, Placing the switches
ON allows englne oil to flow into the propeller ofl
tank provided the float switch in the propeller oil
tank 1s approximately at the 2.5 or less quart lavel
as Indicated by a warning light, When the propeller
oil quantity level reaches approximately 4 quarts, the
supply of engine oil is automatically shut off by the
float switch even though the switch 18 left in the ON
position, The clrcult is supplied with 28 volt DC
through a circuit breaker on the overhead circuit
breaker panel (flgure 1-34), which protects both oil
refill and warning light circuits.

RPM LIMIT LIGHTS

Four amber rpm limit lights (36, figure 1-9) on the
pilots' instrument panel illuminate to show when the
maximum or minimum rpm limit settings are reached,
The elrcuit is supplied with 28 volt DC through an ON--
OFF, switch-type clircuit breaker on the overhead
circuit breaker panel (figure 1-34),°

PROPELLER OIL QUANTITY WARNING LIGHTS

Four red warning lights (66, figure 1~22) above the
refill switches on the engineer's instrument panel
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are a part of the propeller oll refill circuit and il-
luminate whenever the float switch drops to approxi-
mately the 2.5 quart level regardless of refill switch
position and go off when approximately 1.5 quarts
have been added; The circuit is suppllied with 28 volt
DC through a circult breaker on the overhead circuit
breaker panel (figure 1-34) which protects both warn-
ing light and emergency oil refill circults.

PROPELLER REVERSE WARNING FLAG

A red LOCKED flag (4, flgure 1-16) is provided In a
housing on the control stand. When the airplane leaves
the ground, and all three landing gear oleo switches
are actuated, power will be supplied, after an 8 second
time delay, to engage a reverse lock on the pilotse’
throttles, preventing throttle movement Into the
REVERSE OPEN range. When the lock ig engaged,
the red flag will pop up and expose the LOCKED mark-
Ing on the flag, indicating that the propellers cannot
be reversed. When any one of the landing gear oleo
switches is actuated upon contact with the ground,
power is supplied to release the reverse lock and per-
mit throttle movement into the REVERSE OPEN range.
When the lock is released, the red flag drops down and
an UNLOCKED marking on the housing is exposed,
indicating that the propellers can be reversed. The
circuit is supplled with 28 volt DC through a cirecuit
breaker on the overhead circuit breaker panel {figure
1-34),

. NOTE

If the reverse lock doés not release auto-
matically on the ground, it may be released
manually by pushing down the red flag. '

OIL SYSTEM
CENTRAL OIL SYSTEM

This system (figure 1-24) has a central tank in the
lower nose compartment with a capacity of 58 US
gallons and an expansion space of 2 US gallons. This
supply ts used to replenish each engine oll tank as
needed. The oil is transferred by an electric pump
which has a normal pumping capacity of 6 gallons per
minute, and 15 directed to the desired englne tank by a
transfer valve. The ¢ircuit is supplied with 28 volt DC
through a circult breaker on the forward power panel.

Qil Tank Selector Switch

A rotary switch (86, figure 1-22) on the englneer's
instrument panel controls a tank selector valve. The
gwitch has ENG. 1--ENG, 2--OFF--ENG. 3-~ENG,
4--OFF positlons, When this switch i8 positioned in
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hopper. and tank levels during servicing. See OIL
SYSTEM OPERATION, Section VII and oil dilution
procedures under SHUT-DOWN under COLD WEATHER
PROCEDURES in Section IX. ‘

Oil Cooler Flap Switches

The o0il cooler flaps for each engine are operated by
OPEN--OFF~~AUTO--CLOSE switches (32, figure
1-22) on the engineer's instrument panel, The switches
are spring-loaded fram the OPEN and CLOSE positions
to the OFF position. When a switch g in the AUTO
position, the oll coolers automatically maintain oil
temperature within the normal operating range. If
extreme operating condlitions exlist or faillure of the
automatic circult causes abnormal oll temperatures
the oll cooler flapa can be operated by the manual
OPEN or CLOSE positions. The flaps are held In any
desired position by positioning the switch to OFF.
Approximately 15 seconds are required to fully open
or close the oil cooler flaps when the manual switch
positions are used. The circults are supplied with
28 volt DC through clrcult breakers on the overhead
circult breaker panel (figure 1-34),

Qil Dilution Switches

One master OFF--ON (spring-loaded OFF) switch and
four engine selsctor OFF--ON switches (27 and 28, fig-
ure 1-32) on the englneer's instrument panel energize
the .0il dilution solenoids, allowing fuel to mix with.
engine oll before the oll enters the englne, The four
englne selactor switches selact the englnes to be diluted,
Dilutlon is then accomplished by use of the master
dilution ewltch, The circuits are supplied with 28 volt
DC through a circult breaker on the overhead circuit
breaker panel (figure 1-34), :

Oil Shutoff Valve

A shutoff valve is provided between each engine and
englne oll tank. These valves, when closed, will shut
off all oll supplied to the englnes. The valves are
controlled by four fire switches on the overhead panel,
See FIRE SWITCHES in thla Section.

Qil Quantity G(_-jlge

Oll quantity gages (26 and 87, flgure 1-22) for each
engine oil tank and central oil tank, on the englneer's
Instrument panel, Indicate oll quantity in US gallons.
The circuits are supplied with: 28 volt DC through cir-
cuit breakers on the overhead clrcult breaker panel
(flgure 1-34). C o
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OIL SPECIFICATION AND GRADE

Refer to figure 1-47 for oil specification and grade.

FUEL SYSTEM

The alrplane fuel system (figure 1-26) has four internal
main fuel tanks, a center wing tank, and two external fuel
tanks. The fuel system is arranged so that the engines
may be supplied with fuel either directly from the inter-
nal main fuel tanks or from the airplane main fuel mani-
fold. The airplane main fuel mantfold can be supplied
with fuel from any comblnation of tanks. The center
wing tank and the external fuel tanks may be used with
elther the airplane main fuel manifold or, on Code
alrplanes, the A/R system. The external fuel tanks
can be shutoff from the alrplane main fuel manifold
separately or all auxillary tanks may be isolated
together by positloning of two manual shutoff valves
located aft of the rear wing spar in the lower aft com-
partment. Two submerged fuel boost pumps are pro-
vided in each tank. The boost pumps are Installed in
such a manner that the amount of unavallable fuel in
extreme flight attitudes ls minimized, The boost pumps
are controlled by switches on the engineer's Instryument
panel. Check valves In the boost pump lines prevent
transfer of fuel between tanks. See figure 1-25 for
individual fuel tank capacity. The external fuel tanks
are attached to-underslung struts by bomb rack assem-
blles. A single switch (27, flgure 1-12) on the overhead
panel controls the tank release circuit, R

SINGLE POINT REFUELING

Two single point refueling receptacles, (5 and 6, figure -
4-81) located aft and below the left wing rear spar, are
used to refuel all fuel tanks except the external fuel .
tanks. 'The airplane main fue] tanks are refueled through
the forward receptacle, and on tanker alrplanes the
A/R tank system are refueled through the aft recep-
tacle. See SINGLE POINT REFUE,HIN.G, SectionIV,'.l, L

AIR REFUELING '

When In the tanker configuratlon, this atrplane is equlp-
ped totransfer fuel In flight to receiver type alrplanes

by means of the A/R system. Fuel for this purpose-1s-

carrjed in fifteen fuselage tanks which are connected to
form a-forward tank system and an aft tank system,
(See 27, flgure 1-4 and figure 4-71,) Fuel for.air
refueling may also be carried in the external fuel tanks

- and the center wing tank. “Additional fuel may be pumped

. “from the main fuel tanks to'the A/R system. See AIR

i REFUELING SYSTEM, Section IV and FUEL BYSTEM
" OPERATION, Section VII, : o ST

r
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_ USABLE  FUEL FULLY  SERVICED
TANK No.
JP-4 GAS JP-4 GAS
TANKS GAL. _ GAL. _
LB LB LB LB ITALIC
] - FIGURES
NO. 1 1 1770 10,620 1778.7 10,672.2 INDICATE
CALCULATED
NO. 2 1 1520 ni20 | 15339 9203.4 oAra
NOC. 3 1 1520 N20 1533.9 9203.4
NO. 4 1 1770 | 10,620 | 17787 10,672.2
CENTER 1 1210 7865 7260 | 12181 | 79176 | 73086 NOTE:
'RH EXT. 1 691 | 4a91 a196 | o990 | 45435 | 41940 The weights are
: ‘ based on a given
LH EXT. 1 &97 44997 4146 899.0 95435 -4194.0 ‘specific gravity at
FWD A/R . ' standard "day
TANK /YSTEM 7 2898 18,337 17,388 2938.0 | 19,097.0 | 17,7120 - temperature,
AFT A/R : ' '
4 TANK SYSTEM 8 2912 | 18,928 17,472 2952.0 | 19,1880 | 17,712.0:
k ; . .
USABLE FUEL TOTALS P4 GAS
_ GAL 1B LB
Tanks No. 1,2, 3, ond 4 .. . 6580 39,480
Tanks No. 1, 2, 3, 4, and Center . 7790 46,740
Tonks No. 1, 2, 3, 4, Centor and External . 9172 -35,032
Tanks FWD und AFT A/R . . 5810 7,765 34,860
Tanks FWD and AFT A/R, Conter and External, 8402 54613 50,4127

FUEI. QUANTITY DA'I'A

Figure 1-25

FUEL SPECIFICATION AND GRADE
Refer to figu:e 1-47 for t'uél 'specification and grﬁde.

FUEL SYSTEM THERMAL RE‘I.IEF

The check valves for the maln and center wing fuel
tanks have bleed holes to provide thermal rellef. There
are three thermal rellef valves having a cracking
pressure of 50 + 5 pal as follows: One relleyes the
alrplane main manifold to No. 2 main fuel tank, One
relleves the line between the center wing tank line
valve and the manual fuel-shutoff valves to the center
wing tank, Another'on alrplanes §FFTIIP re-
lHeves the line between the manual fuel-shutoff valves
and the transfer valves to the aft A/R tank system; or
on airplanes ) -this valve relieves the line be-
tween the manual fuel-shutoff valves and the external
tank manifold shutoff valve to the atmosphere. '

FUEL VAPOR RETURN I.INES -

The fuel vapors from carburetors on engines No.: 31

and No. 2 are vented back to main tank No, 2 and the';.‘

1-38

va.pors from ca._:"buretors on engines No. 3 and No. 4
are vented back to tank No. 3. Normally the rate of
return flow 1s negligible.

FUEL SELECTOR ISWI"I'CHES

Four rotary type selector switches {61, figure 1-22) and
figure 7-8) on the engineer's instrument panel control
the fuel selector valves for the four main fuel tanks,
The switches liave slx positions which permlt five com-
binatlons as follows:.
1. TANK TO ENGINE

2, MANIFOLD TO ENGINE '
3. TANK TO MANIFOLD AND ENGINE which also
permits fuel flow from TANK AND MANIFOLD TO
ENGINE,

4. Two TANK TO MANIFOLD positions :

5. OFF :

Two shutoff swltches for each englne a.re on the over-
head panel. These switches override normal control
of fuel selector valves to shut off fuel to the engines.
gee FIRE SWITCHES in this Sectlon. The selector
switches’ are supplled with 28 volt DC through circuit
breakers on the oyerhead circuit breaker panel (fig~
ure 1-34), .
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FUEL VALVE POSITION WARNING uams

Four fuel valve positlon warning ltghte (67, figure

1-22), adjacent to the fuel selector switches, 1llumi-~
nate if the valve is not synchronized with the switches.
This can be caused by system lag, selector valve
fatlure, or flre switch actuation. The lights are of
the push- -test type. The selector switch and warning

light circuits are supplied with 28 volt DC through cir-

cuit breakers on the overhead circult breaker panel
(figure 1-34).

FUEL SYSTEM MANUAL FUEL~SHUTOFF VALVES

Two manual fuel-shutoff valves, No. 1 and No. 2, (figure
1-26) are provided in the fuel system to direct the flow
of fuel from the auxillary tanks to either the airplane
main fuel manifold or the A/R system, for Code

airplanes. These valves are located just aft of the rear

spar in the lower aft compartment, With the No, 1

valve open and the No, 2 valve closed, the external fuel

tanke are shut off from the airplane main fuel manifold,
When the center wing tank line valve is opened, fuel
will be directed from the center wing tank to the main
fuel manifold. With both manual fuel-shutoff valves
.open, and the A/R transfer valve switches at CLOSED,
fuel from the external fuel tanks is directed to the
‘alrplane main fuel manifold, Fuel from the center wing
tank 18 also directed to the main fuel manifold when the
-center wing tank line valve is open. With the No. 1
manual fuel-shutoff valve closed, both external fuel
tanks and the center wing tank are shut off from
the alrplane main fuel manifold. On airplanes with
Aii507e incorporated, an additional manual fuel-
shutoff valve, No, 3 extends the cruising range of the
airplane. For location and operation of the No, 3
manual fuel-shutoff valve, refer to Section IV a.nd
Section VII

CENTER WING TANK LINE V_AI.VE. SWITCH

An OPEN--CLOSE switch on the engineer's instru-
ment panel (62, figure 1-22 and figure 7-9) controls
the center wlng tank valve. ‘With the switch OPEN,
the No. 1 manual fuel-shutoff valve open, and the No.
2 manual fuel-shutoff valve closed, fuel will flow from
the tank into the manifold system. On Code ¥ air-
planes if the valve positions are reversed, fuel will
flow into the A/R tanks provided-the transfer valves
are open. With the switch in the CLOSE position fuel
cannot be drawn from the center wing tank, The cir-

cult 1s supplied with 28 volt DC through the center:

wing tank boost pump circuit breaker on the overhead
clrcult ‘breaker panel (flgure 1-34) :

Incorrect positioning of the manual fuel-shutoff
valves and on Code \ff airplanes, the A/R trans-
fer valves, may aqu fuel to be transferred to -

_ the A/R system, #e FUEL SYSTEM OPERA-
TION in Sectlon VII.
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BOOST PUMP SWITCHES

- Each fuel tank has two fuel boost pumps. These pumps

are controlled indlvidually by EMERGENCY--OFF--
NORMAL switches (60, flgure 1-22 and figure 7-8)
on the engineer's instrument panel. When the boost
pump switches are on NORMAL with a no-flow condition
(engine inoperative), fuel pressure will be 12 to 20 psi.
When the boost pump switches are on EMERGENCY
with a no-flow condition, fuel pressure will be 24 to 40
psl. When the boost pump switches are on NORMAL
with a flow condition (engine operating), fuel pressure

- will be 24 to 26 psi. When the boost pump switches

are on EMERGENCY with a flow condition, fuel pres-
sure will be 24 to 30 pst. When the boost pump switches
are OFF, the boost pumps are lnoperative, The fuel
pressure regulator on the engine driven fuel pump
regulates fuel pressure between 24 and 26 psi. How-
ever, fuel pressure gage calibration should be applied
when checking these tolerances. With the engine oper-

~ ating, and with fuel pressure within limits, it 1s poa-

8ible to have a drop in pressure when the hoost’ pump
switches are placed in NORMAL. The sudden surge in
fuel pressure can cause the bypass vaive to seek a new
position. This new position can increase the amount
of fuel being bypassed and this in turn canresult ina
drop in fuel pressure. The boost pump switches are
supplied with 28 volt DC through circuit breakers on

. the overhead circuit brea.ker panel, (figure 1-34),

EXTERNAL FUEL TANK REI.IASE SWITCH

- A elngle awitch. (27 figure 1- 12) guarded to the OFF

position, on the overhead panel controls both external
fuel tank release mechantsms. When the switch is
moved to EXTERNAL TANK RELEASE, both tank re-
lease mechaniems are actuated,. dropping the tanks.
The circuit is supplied with 28 volt DC through a cir-
cult breaker on the overhead circult breaker panel
(ﬁgure 1-34),

EXTERNAL FUEI. TANK LOW FI..OW

WARNING LIGHTS

Two warning lights (89 and 71, ﬂgure 1- 22) one for
each external fuel tank, are on the englneer's instru~
ment panel adjacent to their respective tank boost

- pump switches, With either external fuel tank boost
" pump operating, the light for that tank wlll lluminate

when fuel flow falls below 6 gallons per minute from

‘ the tank, Each light 1s controlled by a flow indicating

check valve in each tank supply line. The circuits
are supplied with 28 volt DC through the EXT, TANK

. EMPTY circuit breaker on the overhead clrculf breaker
- panel (flgure 1 34),

_EUEL-TANK QUANTITY GAGES

Five gages (72, figure 1~22) on the engineer's fistru-
ment panel show the quantity of fuel in pounds for
each tank, Push-button test switches (70, figure 1~ 22)
adjacent to the gage are used to show circuit contin-
ulty of the fuel quantity indicating circuits. The clr-

" cults are ‘supplied with 115 volt AC through cireiit pro~

tection on the AC power panel {figure 1-34).

Jigp:
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ELECTRICAL SYSTEM

The electrical systems are the DC power system, AC
power gystem, and variable frequency AC gystem.
These systems are described in the following para-
graphs

DC POWER SYSTEM

Twenty-eight volt DC power is supplied to the DC dis-
tribution system by slx engine-driven generators and by
an- auxiliary power unit. (See Sectlon IV for description
and operating Instructions for the auxiliary power unit.)
Parallel operation on the DC system is accomplighed by
an-equalizing circuit. This circuit is common to ail
generators operating in parallel and 1s designed to
cause all generators .to take an equivalent share of
the load. If an.uhbalance occurs such that one generator
has high voltage with respect to the other generators,

a current flow will result in the equalizer circuit to
cause the generator with high voltage to be lowered and
the generator with low voltage to be raised. A battery
in the lower forward compartment is provided as an
emergency source of direct current power. An external
power supply may be connected to the direct-current
distribution system through an external power recep-
tacle. Circult breakers and fuses (figure 1-33) provide
circuit protection for all direct-current operated
equipment, See figure 7-13 for listing of major direct
current operated equipment loads. See figures 1-27
and 1-28 for schematic dlagrams of DC power gen-
eration and dlstribution,

Buﬂorv' |

Alrplanes not incorporating M 557w hdve a 24-volt
34 ampere-hour lead-acid battery, Alrplanés incor-
porating &« ¥i7:s have a 24-volt, 36 ampere~hour
nickel-cadmium battery. The battery is in the lower
forward compartment of the airplane. Use of battery
current ts controlled by a switch on the overhead: panel.
The battery is used in emergencies as a source of
power for the flight instrument spare Inverter and for
‘the turn-and-glip indicator. See figure 1-28 for a list
of other equipment which may be operated from the
battery bus. The battery may be connected to the
airplane bus on the ground only, however, the battery
is connected to the‘emergency (battery) busg at all
times regardless of the battery switch position. The
‘nickel-cadmium battery differs from a lead-acid bat-

tery in both principle and operation, The electrolyte:

in a nickel-cadmium battery is a potassium hydroxide

_solution, During chargihg -and discharging the specific
gravity of the slectrolyte does not change ‘therefore
specific gravity measurements cannot be used to deter-
mlne the state of charge of the battery.

1.0, 1C-97(K)G-1

Generators

Each of the six 28 volt, 300 ampere, engine~driven
generators is connected to the main power panel through
a current limiter. The current limiter protects the
bus agalnst a generator or reverse current relay fail-
ure. The voltage is regulated automatically by carbon-
pile type regulators. Each generator has an overvoltage
control unit which will disconnect the generator from
the direct-current distribution system in the event of
high generator voltage. Two generators are mounted
on the accessory section of each outboard engine and
one generator is mounted on the accessory section of
each inboard engine. The generators normally supply
all of the power required for operation of direct-current

- operated equipment in the airplane, and also supply

direct-current power to the inverters.

DC External Power Receptacle

An external power receptacle (17, figure 1-47) for DC
‘power is on the bottom of the fiiselage near the forward
entry door,

Auxiliary Power Unit

See Section IV for description of the auxiliary power
unit and controls.

DC Outlets _ _

‘There are flve 28 volt DC outlets in the airplane located
as follows: 8t 18 0n the pilot's auxiliary panel;
the second’ ls on the aft side of the copilot's auxiliary
pa.nel, the third is on the forward side of the control
cabin bulkhead, adjacent to the navigator's table; the
fourth is adjacent to and aft of the left rear escape
hatch; and the flfth is directly across the fuselage on

~ the rlght side from the fourth. These outlets are used

for the interairplane sighal iamps,

Alrplano Master Switch

The airplane master gwitch (41 figure 1-12) on: the
overhead panel completes the control eircuit for the
battery and generators. This ON~«QFF switch»must be
ON to supply power to the DC power distributlon;gye-
tem. If the master switch is off, the é¢ircults to the
field coils of the generators are broken and thére ls no
output from the generators.

IR

Battery Switch _ R

The 'battery switch (2, ftguf.e 1-12) is adjacent to the
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master switch on the overhead panel and hag three
positions; ON BUS--OFF--BAT CHG. The battery is
isolated from the DC power distribution system when

the switch is in the OFF position., To preclude the

possibility of damage to the battery, the battery switch
should be in the OFF positlon when the alrplane is on the
ground with the external power connected. When the
alrplane is on the ground and the battery switch ls pos-
itioned to ON BUS, the battery is connected to the DC

power distributlon system. A landing gear actuated oleo -

switch, opens when the airplane ieaves the ground and
de-energizes the reverse current relay making it
impossible to connect the battery to the DC power
distribution system during flight while the battery
switch is ON BUS or OFF, When the battery switch
is placed in the BAT CHG. position and the master
awitch is on, the reverse current relay will close to
permit charging of the battery when battery voltage 18
sufficiently less than bus voltage; however the relay is
enérgized by battery power and will not close If the
battery voltage is below approximately 18 volts. If

the current flow ls reversed (battery to bus), the re-

verse current relay will open to prevent dlscharging
the battery. The battery switch and control elrcait is
protected by a circuit: breaker on the forward power
panel, emergency bus (figure 1-34), -

¥

Generator Switches

Six indlvidual generator éwttches (52, figure 1-22) .

control the engine driven generators. These switches
have ON--OFF--FIELD RESET posttiong and are
guarded to the ON position, When a switch s in the
ON postition the generator delivers power to the DC
power dlstribution system If generator voltage ls
sufficlently high, but.not so high to trip the over-voltage
relay, and the master switch is ON. In the OFF position,
‘the generator is disconnected from the distribution sys-~
tem. The FIELD RESET position is used to reset the
generator field relay and restore generator operation
after the field relay has been tripped by generator
overvoltage. The generator control swltches are
spring-loaded to the OFF position from the FIELD
RESET posttlon. ' The generator field relay control
circuits are protected by two circuit breakers on the
overhead c¢ircuit breaker panel {figire 1-34), Each
generator control circuit and each generator fleld s
protected by a circalt breaker.on the main circult
breaker panel (flggrq 1- 34)

Generator Volrﬁge' Rhadu_fu_rs

Generator voltage rheostats, (53, figure 1-22) one for
each generator, are behind a hinged cover on the en-
gineer's instrument panel, The rheostats are to be
uged in conjunction with the loadmeters ‘and voltmeters
for adjusting generator output voltage to equallze gen-

erator load distribution, e o

Section |
DC Voltmeter Selector Switch and Voltmeter

A rotary-type switch (54, figure 1-22) and a single-
direct~current voltmeter (58, figure 1-22) on the en~
gineer's instrument panel provide a means of reading

indlvidual generator or direct current bus voltage,

as seiected by the DC voltmeter selactor switch. The

switch positions are marked OFF--GEN 1 OUTBD=~

GEN 1 INBD--GEN 2--BUS--GEN 3--GEN 4 INBD-~

GEN 4 OUTBD-~APU--BATTERY. Inthe OFF posi-

~ tion the switch disconnects the voltmeter from any

. power source. The output voltage of any of the gener-

ators or the battery is determined by rotating the

gwitch to the appropriate position and reading the

voltmeter. When the switch le in the BUS position,

the voltmeter 18 connected to the main power panel

distribution bus, Each of the circuits from the power

sources to the voltmeter selector switch; except the

circuit from the auxillary power unit generator, is:
protected by a circuit breaker on the main ¢lrcuit

breaker panel (ﬂgure 1-34),

Generator Warnlng Lights

Seven press-to-test generator-off red warnlng llghts'
(49 and 68, figure 1-22) are on the engineer's instru-
ment panel Six of the lights are for the englne-driven
generators-and one is for the auxiliary power -unit
generator. The generator warning lights are operated
by individual relays conneéted to the generator reverse
current relays, and illumination of a light indicates
that the 1ndicated generator is not supplying power
and is disconnected from the DC power distribution
system, The light for any generator will illuminate
if the reverse current relay opens for any reason, such
as engine rpm too low for generator to cut in, (approx-
tmately 1000 rpm or less) or a field relay trlpped by
high generator voltage.

DC Loadmeter

gtneer 8 instrument pa.nel indlcate* mqmputput of each
of the six englne-driyen generators. and the auxillary
power unit generator. The logdmeters are calibrated
in percent of thé:normal rated-load of sach generator,
and wulﬁndicata generator. ﬂutput continuously when
the generator 1s aperatlng.

s
i

. systemm\

AC POWER SYSTEM

The AC powar system consists of three separate
groaps of inverters; the main Inverter system, auto-
pilot inverter system, and pllots Ingtrument inverter
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Main Inverters
2500-VOLT~AMPERE I'NVERTERS

Three 2500-volt~ampere inverters provide 1156-volt,
400~cycle, single phase, alternacing current to the
essential and secondary AC busses. The inverters
are the essential, secondary and spare main. The
essential inverter supplies power to the essential bus,

The secondary inverter supplies power to the secondary S

bus,

SPARE MAIN INVERTER

The spare maln inverter automatically supplies power
to either the essential or secondary bus:-in the event of
esgential or secondary main inverter fallure. If the
essentlal inverter should fail while the gpare main

Inverter is supplying the secondary bus, the spare .

main Inverter will a.utoma.tica.lly be changed ‘over to
the assential bus.

POWER SUPPLY

Each of the three main inverters receives DC power
from the forward power panel (figure 1-34) through a
current limlter, See figure 1-29 for a schematic
diagram of the maln inverter system,

MAIN INVERTER SWITCHES

Two switches (46 and 50, figure 1-232) on the engineer's
instrument panel control the three Inverters in the main
inverter system, One switch with ESS INV--OFF--

SPARE INV positions energizes and connects the es-

sentlal main inverter to the essential bus fhen in the
ESS INV position. The second switch marked SEC
INV--OFF-~SPARE INV energizes and connects the

gecondary main tnverter to the secondary bus when,

in the SEC INV position. If the essential main inverter

becomes inoperative, the spare main inverter s auto-
matically energlzed and connected to the-esséntigl bus.:.:-

The SPARE INYV posgition on each switch provides a
means of manually disconnecting either the essentidl
or secondary main inverters from thelr respective
busses, and connecting the spare main inverter to the
" selected bus. - When the switches are in the OFF posi-

tion no power is connected to the bugses. I the spare -

maln lnverter is supplying the secondary bus, and the
essentlal main inverter switch is moved from either
the ESS INV or OFF position to the SPARE INV posi-

tton, the spare main inverter will be -connected to the ..

essgential bus; also, if the essential main inverter be-
comes fnoperative ‘while the spare maln Inverter is
supplying the secondary hus, the spare main inverter
automatically will-be transferred to the essential bus,
‘Each of the two main inverter control eircuits is pro-
tected by a circult breaker on the overhead clrcult
breaker panel (figure 1-34).. - ; .

\
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MAIN INVERTER WARNING LIGHTS

_There are five press-to-test main Inverter warning

lights. Two red lights and two amber lights (44, figure
1-22) are on the engineer's instrument panel and one
red light (7, figure 1-9) is on the pilots' instrument
panel. In event of failure of the essential main inverter,
a red light on the engineer's Instrument panel and a
red light on the pilots' instrument panel will illuminate,

.When the spare main inverter automatically assumes

the load of the essential main inverter, or when the
egsential main Inverter switch is positioned to SPARE
INV, an amber light on the engineer's instrument panel
will illuminate and the red warning lights will go out.
In event of failure of the secondary main Inverter, the
gecond red light will illuminate, and the second am-
ber light will illuminate on the engineer's instrument
panel if the spare main inverter automatically assumes
the load of the secondary inverter, or if the secondary
inverter switch is positioned to SPARE INV. The red
warning lights will go out when power 1s supplied to the
bus by the spare main inverter.

- Autopilot Inverters

Theré are two autopilot inverters; a normal and a
spare. Each autopilot inverter hag.a capacity of 750
volt-amperes, and produces 115 volt, 400 cycle, 3
phage alternating current for operation of the auto-
pilot and navigator's directional indicator, Either of
the two inverters may be selected for operation. In the
event of failure of the normal inverter, the spare in-
verter ig automatically put into operation; The normal
inverter will not automatically be put into operation in
the event of fallure of the spare inverter. Direct-cur-
rent power for the autopilot inverters 16 supplied from

. the forward power panel (figure 1-34) through thermo-

circuit breakers, See figure 1-30 for a scheratic dia~
gram of the autopilot inverter system_.

AUTOPILOT INVERTER SWITCH

r'g instrument
pa.nel with AUTOPILOT INV--OFF--SPARE INV posi-
tions, controls the normal and spare axitopilot inverters.
When the switch i¢ in.the AUTOPILOT INV position,
the normal autopiiot inverter is energized and supplies
power to the ditopilot, copilot's attitude indicator, co-
pilot's turn and slip indicator, N-1 compass, the drift-
meter on airplanes ) plus A..,m;,. and the
na.vigat.or s directional indicator on airplanes »
If the normal autopilot inverter becomes in-

& switch (48, tigure 1-22) on the'enginedy

‘ opera.tive the spare inverter automatically becomes

energized andassumes the load. When.the switch is
in the SPARE INV position, the spare autopilot inverter
supplies power to the autopilot, but if the spare in-
verter fails, the normal inverter will not be energized
automatically. When the switch is in the OFF position
no power is-supplied to the instruments mentioned
above, Each of the two autopilot inverter control cir-
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PILOTS' INSTRUMENT INVERTER SWITCH

A swlitch (47, figure 1-22) on the engineer's Instrument
panel with PILOTS' INSTR INV--OFF~--SPARE INV
positions controls the normal and spare pilots' instru-
ment inverters, When the switch is in the PILOTS'
INSTR INV position, the normal inverter is energized
and supplies power to the pilot’s direction indicator
and attitude indicator. If the normal inverter becomes
inoperative, the spare inverter automatically becomes
energized and supplies power for the Instruments.
When the switch is In the SPARE INV position, the
gpare Inyerter supplies power to the Instruments. The
normal Inverter will not be energlzed automatically
in case of failure of the spare inverfer. When the
switch is in the OFF position, no power 1s supplied
to the pilot's direction indicator or attitude indicator.
Each of the two inverter control circuits is protected
by a circuit breaker on the overhead circuit breaker
panel (flgure 1-34).

PILOTS' INSTRUMENT INVERTER WARNING LIGHTS

There are three press-to-test pilots' instrument in-
verter warning lights, A red and an amber light (44,
figure 1-22} are on the engineer's instrument panel,
and a red light (5, figure 1-9) is on the pilots' Instru-
ment panel. In event of failure of the’'normal pllots'
instrument inverter, the red lights on the engineer's
Instrument panel and pilots" {nstrument panel will
{lluminate. The amber light on the engineer's instru-
ment panel will illuminate and the red warning lights
will go out when the spare pilots' instrument inverter

automatically agsumes the load of the normal inverter,

or when the pilots' instrument inverter switch is posi-
tioned to SPARE INV,

. Pilots’ Instrument Inverter Emergency Power Switch

This switch (39, figure 1-9) on the pilots' Instrument
panel, with NORMAL--BATTERY positions, connects
power from the battery to the spare pilots' Instrument
inverter, the pilot's turn and slip indicator and certain
control cabin and panel lights when placed in the BAT-
IERY position. For cabin and panel lights on airplanes

the pllot's instrument inverter emergency power switch,

see flgure 4-40. When the switch 18 in the NORMAL

"position, power 1s supplied to the pilots' instrument

inverter by the DC power distributing system. The:

pllots’ instrument emergency power control clrcult is
protected by a circult breaker on the forward power
panel battery emergency bus (figure 1-34),

Direction Indicator Repeater Emergency Power
Switch and Warning Light

This switch (26, figure 1-9) with NORMAL--EMER-
GENCY positions, is located on the pilots' instrument
panel. When the switch is in the NORMAL position,
power 1s supplied to the direction indicator repeater
from the essentlal bus on the AC power panel. When
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the switch ig placed in the EMERGENCY position, power
is supplied only to the copllot's compass repeater indi-
cator from the normal or spare autopilot inverter,
whichever 18 operating. The direction indicator (gyro
compass) repeater warning light (13, figure 1-9) is
located on the pilots' Instrument panel directly above
the repeater switch. In the event of normal power
failure the light will illuminate indicating that emer-
gency power is needed to operate the direction indi-
cator repeater. The repeater power circuit is pro-
tectedby a fuse or-circuit breaker on the AC power
panel., .

AC VYoltage and Frequency Selector Switch,
Voltmeter and Frequency Meter

A rotary-type switch (41, figure 1-22); a single alter-
nating-current volimeter (36, figure 1-22) and a single
frequency meter {37, figure 1-22) on the engineer's
instrument panel provide a means ¢f reading the output
voltage and frequency of each 400 cycle inverter and
voltage only of variable frequency alternators, as se-
lected by the switch. The switch has OFF--ESS MAIN
BUS--SEC MAIN BUS~--NESA BUS--BUS NO, 2--AUTO-
PILOT INV--PILOTS INSTR INV--ENG INSTR BUS
positions, The voltmeter and frequency meter are con-
nected to the power sources as indicated by the switch
position, except that the frequency meter is not con-
nected when the switch 1s:in the NESA BUS--~BUS NO, 2
ENG INSTR BUS positions, When the switch is in the
OFF position nelther the AC voltmeter or frequency
meter are connected t0-a power source.

Inverter Chungeover Relay Test Switches
These switches (figure 1'—34)"Mth TEST--OFF posltions,

are located on the AC power panel, except on airplanes
p the autopilot inverter changeover relay test

‘Ewltch is located on the autopilot junction shield. This

shield is across from the engineer's position on the
left side of the airplane near the floor. Each switch
ls spring-loaded from the TEST position to the OFF
position. In the circuits, the changeover relay test
switches are located between the AC buses and the
changeover relays. In normal operation these switches
allow a voltags to be impressed upon the relays when

the inverters are in operation. To test a changeover
Yelay, the inverter must be operating and supplying

115 volts AC to the AC bus and the switch must be
held in the TEST position for four seconds. This
allows time for the circuit to be broken and a heating
element to be connected to the main 28 volt DC bus
which causes a bimetallic switch to close a circult to
a relay which in turn energizes the spare inverter.

VARIABLE FREQUENCY AC POWER.SYSTEM

The variable frequency AC power systeih provides
power for the Nesa windows in the control cabin, and
on Code ¥ alrplanes in the boom operator's com-
partment. Seefigure 1-32 for a schematic dlagram of
the variable frequency AC power system. =
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