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AIR CONDITIONING SYSTEM

Air is directed from the pneumatic manifold to the three air conditioning packs (air cycle
machines) through a pack valve controlled from the S/O panel. The three packs process and
supply conditioned air to a common manifold which supplies this air to Zones |, 2, 3, 4, and the
Upper Deck Stateroom. Zone temperature control is accomplished automatically after selecting
the desired zone temperature with the zone temperature switches, on the S/O panel. Whatever
zone requiring the coolest temperature becomes the controlling zone. The trim air valves of the
other zones will modulate open to provide hot trim air to be mixed with the conditioned air
from the packs to satisfy the temperature requirements of their respective zones.

Manual temperature control of each pack and manual control of each zone trim air valve is
provided from the S/O panel.

Zone | is the Cockpit. Zone 2 is the First Class Cabin. Zone 3 is the Center Coach Cabin and is
the largest area. Zone 4 extends from number 4 door to the rear bulkhead.

Conditioned air for the Upper Dack Stateroom is tapped off Zone 2 prior to addition of trim air
and further heated by temperature controlled electric heaters in the ducting.

Gasper air is taken off Zone 4 prior to addition of trim air. A Gasper fan controlled from S/O
panel provides a positive supply of cool air to all zones.

Recirculating fans, located in the pressurized area above the cabin ceiling, for Zones |, 2, 3, and
4 augment the system during periods of decreased airflow and for ground operation.

Automatic overtemp protection for the packs is provided by tripping closed the pack valve,
which shuts the pack down. Duct overheat protection for the trim air system causes the trim air
valve to drive closed. Once fault has cleared, system must be reset by buttons on the S/O panel.
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AIR CONDITIONING

GENERAL

Air is directed from the pneumatic manifold to three air conditioning packs. The output of
the packs supply a common conditioned air manifold which supplies the four zones of the
aircraft.

a. Two connectors are provided for external conditioned air.

b. The aircraft is divided into four zones for temperature control.

(1) Zone No. 1 - Flight compartment

(2) Zone No. 2 - Forward Cabin and Upper Stateroom

(3) Zone No. 3 - Mid Cabin

(4) Zone No. 4 - Aft Cabin

Additional ventilation is provided for all zones by recirculation blowers.
(1) Controlled by toggle switches on S/O panel.

A gasper fan provides the coolest air to all the zones.

(1) Controlled by switch on S/0 panel.

(2) Used on ground for cooling passenger entertainment multiplex system.

SYSTEM _CPERATION

1.

Airflow to the heat exchangers and air cycle machines is provided from the pneumatic
manifold through the pack valves. This conditioned air is then discharged into a common
manifoid, which supplies the four zones of the aircraft. Individual zone temperature
requirements are satisfied by the addition of hot air from the trim air valves.

a.

Pack valves are controlled by three rotary selector switches located on S/O panel.

(1) Electrically controlled and pneumatically operated. (Requires sufficient air pressure
to open pack valve.)

The packs may be controlled automatically or manually by three pack control switches
located on the S/O panel. -

(1) Automatic position - Controls temperature of air from packs, determined by zone
requiring the coolest temperature.

(a) Systems calling for heat.
‘1" Turbine bypass valves modulate towards the Heat position.

‘2’ Ram air exit and iniet doors modulate toward Heat position if further
heating is desired.

(b) System calling for cooling.
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AIR CONDITIONING

The B-747F will have two packs only to provide ventialtion, air temperature
control, and cabin pressurization. The airplane is divided into three individually

' controlled temperature zones.

Zone #1 - Control cabin and supernumerary accommodation area

Zone #2 - Fwd end of main cargo deck
Zone #3 - Aft end of main cargo deck

The trim air is added to the conditioned air from the pneumatic manifold
instead of downstream of the packs. The upper deck electric heaters and re-
circulation blowers have been removed. The gasper fan has been removed. A
flight deck fan, controlled by switch on the S/0 panel, provides ventilation
on the ground or during a single pack operation. ;

A flight deck ram vent valve and electric heater are controlled by switches
on the S/0 panel for ventilation during unpressurized flight.

The supernumerary area has conditioned air from Zones #1 and #2. The quantity
of air is controlled by a manually operated mix valve for temperature control.

LOWER CARGO HEATING

Forward cargo heating is provided by engine bleed air and equipment cooling
system exhaust air. Temperature control provided by a pre-set thermostat.

Aft cargo heating is provided by engine bleed air only. Temperature control
by a pre-set thermostat.

PRESSURIZATON

There are no changes in the pressurizaton on the B-747 Freighter.
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BTk CONDITION: ZONE 1 CONTROLLING

’Il @ EQCK 1. ZONE 3L CONTROLLING
Q** { CK 2.
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NOTE: [N
AUTO, ZONE
I 3R SLAVED

TO ZONE 3L

TO
CARGO
SMOKE
DETECTOR
SYSTEM

BLEED BLEED AIR
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SYSTEM OPERATION (Cont.)

‘1" Turbine bypass valve is modulated toward the cool position only after the
ram air inlet and exit doors have opened.

‘2’ Coldest temperature available from the packs is 35°F.

(2) Manual position - Freezes the position of turbine bypass valves and ram air inlet
door. Ram air exit door is driven cool.

(a) Temperature control is provided by manual temperature switch through pack
pushbutton selector switches on S/O panel.

‘1" Only the turbine bypass valve and ram air inlet door may be controlled.

c. The following indications may be monitored by their respective indicators through
pushbutton selector switches, located on S/O panel.

(1) Turbine bypass valve position
(2) Ram air inlet and exit door position
(3) ACM (duct) outlet temperature
(4) Compressor discharge temperature
d. Trim air switch (Open/Close) located on S/O panel controls master trim air valve.
(1) Open position - Supplies trim air to all trim air valves.
(2) Close position - Shuts off all trim air to all trim air valves.

e. Zone temperature controls (Auto/Manual) located on S/O panel, regulates pack and zone
temperature requirements.

(1) Auto - The zone that requires the coldest temperature controls the output of all
packs. Hot trim air will be added to the conditioned air for the remaining zones.

(a) Trim air valve position is monitored on four individual indicators located on S/O
panel.

(b) Four dual indicators monitor zone duct and compartment temperature.

‘1" Zone No. 1 indicator is time shared with upper deck left and right through
pushbutton selector switches.

‘a’ Supplemental heating is provided the upper deck by electric heaters,
controlled by two rotary switches on S/O panel.

(2) Manual - Allows manual positioning of trim air valve.

(a) If all zone temperature controls are selected to Manual, pack output
temperature will be 35°F.
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AIR CONDITIONING FAULTS

1. Excessive ACM outlet temperature (185°).

a.
b.
(oF
d.

NOTE:

Hluminates Pack Trip light.

Closes pack valve.

Ram air exit door partially opens in flight only.
Turbine bypass valve opens.

May be reset by switch on S/O panel.

2. Excessive compressor discharge temperature (425°).

a.

b.

d.
NOTE:

3. Turbine bypass valve out of sequence with ram air inlet or exit door by 50%.

a.

b.

d.
NOTE:

Hluminates Pack Trip light.

Closes pack valve.

Ram air inlet and exit doors cool.

(1) Ram air exit door partially opens in flight only.
Turbine bypass valve opens.

May be reset by switch on S/O panel.

IHluminates Pack Trip light.

Closes pack valve.

Ram air inlet and exit doors cool.

(1) Ram air exit door partially opens in flight only.
Turbine bypass valve opens.

May be reset by switch on S/O panel.

4. Zone trim overheat (185°).

a.

b.

NOTE: May be reset by switch on S/0 panel when zone duct temperature is below 160°,

lHluminates Zone Trim Overheat light.

Closes zone trim air valve.
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VALVE

Forward cargo heat air supplied
from cross body pneumatic duct.
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CONDITIONED AIR-MANIFOLD CONDITION: GROUND OPERATION

;l\‘l:K Tﬂ RAM AIR
' I

CONDITIONED AIR

BN BLEED AIR

HEAT EXCHANGER
COOLED AIR

WATER
SEPARATOR

<€
. M I
; : ] ACM QUTLET TEMP

COMP DISCH TEMP
ZONE REQUIREMENTS
TILT SWITCHES

AUTO | ... S e -
PACK :

CONTROLLER

PNEUMATIC DUCT

PACK TEMPERATURE CONTROL
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AIR CONDITIONING FAULTS (Cont.)

5. Upper deck overheat (duct 185° or 400° surface).
a. llluminates Upper Deck Overheat light.
b. Shuts off the affected electric heater.

NOTE: May be reset by switch on S/O panel or by shutting off the affected electric heater.
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RAM AIR HEATER SWITCH

— Provides capability of
heating ram air.

— Heater operates only
when the ram air valve
is opened.

— Thermostats automatic-
ally limit the tempera-
ture at the heater and
the temperature of the
ram air entering the
cockpit area.

PACK TRIP LIGHT (Amber)

Pack trip light will illuminate and pack valve will close for the
following conditions:

— high ACM outlet temperature
— high compressor discharge temperature.
— improper sequencing of bypass valve, inlet or exit doors.

NOTE:

— During automatic pack contro! the bypass valve, inlet
and exit doors wili move to positions nominal for re-
start.

— During manual pack control the bypass vaive, iniet
and exit doors remain in their last position.

RAM AIR vt
VALVE
FLIGHT
ENGINEER'S .
PANEL "

CLOSE

TER i ey |

OFs

HEAT

OVER OVER l

MEAT

VALVE
CLOSED

VALVE

CLOSED

RAM AIR VENT SWITCH

— Controls ram air input to
cockpit area.

— Approximately 10 to 15
seconds required to com-
pletely open vent.

AN AN

FLT DECK FAN
ON

@——Fuem DECK
¥ FAN SWITCH
Increase condi-

tioned airflow
to cockpit area.

HEAT

VALVE
CLOSED

HEAT

VALVE
- CLOSED

ISOLATION

"&D

]
J

GRD A

PACK TRIP RESET SWITCH

For a pack trip condition,
pressing this switch will open
the pack valve and restart the
pack provided the tempera-
tures are below trip level and
the bypass valve and inlet
and exit doors are not in out
of sequence positicns.

PACK VALVE SWITCH

— Controls pneumatic air
going to the air condition-
ing pack.

— Pack valve will automatical-
ly close when pneumatic
duct air pressure drops be-
low 8 to 12 psi or when
a pack trip occurs.

PACK INLET CONTROL
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AIR CYCLE MACHINE OUTLET TEMPERATURE COMPRESSOR DISCHARGE TEMPERATURE INDICATOR
INDICATOR Will reflect higher temperatures as the cooling re-
Indicates pack outlet temperature. Norm- quirement increases. Pack trips at 4250F (218°C).
ally ACM outlets should read similar. Nor-

mal range 352-135°F (20 - 570C). Pack

trips at 1859F (85°C).

PACK SELECTOR SWITCH

,::, / Selects the pack to be
on / monitored by all in-
acK2 dicators and permits

manual control when cor-

- responding pack control
PACK CONTROLS MANUAL BYPASS VALVE INLET DOOR DOOR switch is in MAN.

o= é\
L

PACK CONTROL SWITCH MANUAL TEMPERATURE TURBINE BYPASS VALVE INLEF AND EXIT DOOR

FLIGHT
ENGINEER’S
PANEL

AUTO — Normal oper- SWITCH POSITION INDICATOR POSITION INDICATORS -
ation. Used to control ACM Reflects the demand IN FLIGHT — Temper-
MAN — Removes pack outlet temperature - on the pack for heating  ature control is pro-
from automatic con- with pack control or cooling. vided primarily by
trol; freezes position switch in MAN. Ap- ON THE GROUND — - these doors. They
of bypass valve and  propriate pack selec- Temperature control will both move toward
inlet door (until man- tor switch must be is provided by this COOL or HEAT
ually toggled); and  ON to arm manual valve. as cabin tempera-
moves the exit door temperature switch. IN FLIGHT — This tures require.
to COOL (fixed po- i ’ valve modulates in ON THE GROUND -
sition). (_M_U1;l_()_|§l_ Poera sequence with the Both doors are driven
ting the ACM outlet » .
NOTE: There is a de- temperature below 35°0F inlet and exit dgors to-the fuil COOL po-
lay in indicator response (20C) will cause icing to control ACM out- Sy vyhen,_pgck gt
of about 18 seconds of the water separator let temperature. trol switch is in AUTO.
when switching from and moisture in the air

MAN to AUTO control, conditioning system.
or following application

of electrical power to

the system.

PACK TEMPERATURE CONTROL
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ZONE TEMPERATURE CONTROL SYSTEM
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BYPASS VALVE, INLET AND EXIT DOOR INDICATORS

BYPASS VALVE INLET DOOR v EXIT DOOR

3 . & <
(&)
AUTO UPERATION — B a
ON GROUND

ST
(@)

AUTO OPERATION
- INFLIGHT

MAN OPERATION BYPASS VALVE and DOORS will remain in position at shutdown.

(‘)Ro:"mfag‘:#o In MAN operation EXIT DOOR will remain in full COOL position.

BYPASS VALVE, INLET and EXIT DOOR SEQUENCING

AUTO OPERATION
— INFLIGHT

D Door operating range for airplanes with drag reduction configuration.

AUTO OPERATION Only the BYPASS VALVE will operate. INLET and EXIT doors will remain in
- ON GROUND full COOL position.

MAN OPERATION INLET DOOR and BYPASS VALVE will move in the sequence shown for
- ON GROUND auto operation when MAN operation is used. The EXIT DOOR will re-

OR INFLIGHT main in the full COOL position.

PACK TRIP — OUT OF SEQUENCE — RANGE

BYPASS VALVE position near full COOL with INLET DOOR and/or
EXIT DOOR near full HEAT.
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LOWER AFT CARGO OVERHEAT\ AFT CARGO HEAT /LOWER AFT CARGO HEAT SWITCH
LIGHT (Amber) S NORMAL — When heat is re-
Indicates compartment temp- \ peope= / quired valves open and bleed:
erature is above normal. HEAT oN i air heats compartment.
L OFF — Closes override valve
and control
valves
TEST — Valves open regard-
LOWER AFT CARGO HEAT less of compartment temp-
ON LIGHT (Green) erature.
illuminates when heat is sup-
plied to compartment. (Over-
ride and control valve open).
I FLIGHT ENGINEER'S PANEL
FWD CARGO HEAT
LOWER FWD CARGO OVER- NORMAL |~ LOWER FWD CARGO HEAT
HEAT LIGHT (Amber) OVER & e SWITCH
HEAT y '
TEST

LOWER FWD CARGC HEAT ON
LIGHT (Green)

FLIGHT ENGINEER’'S PANEL

NOTE: Operation of the fwd cargo heat system is simi-
lar to aft cargo heat system except equipment cooling air
is also routed to the compartment.

LOWER CARGO COMPARTMENTS HEATING
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PILOT'S A/C AIR DISTRIBUTION SYSTEM

NOTE: On some airplanes a fixed
anemostat outlet is also used
as an overhead outlet.

OVERHEAD
OUTLET

CONTROL KNOB'

OFF — Moderate volume of
A/C air to windows 2 & 3.
- WINDOWS 2. & 3 ON - Large volume of A/C

- (TYPICAL EACH SIDE) air to windows 2 & 3

BELOW CAPTAIN'S AND
FIRST OFFICER'S PANELS

\‘ ~ i
T FLEXIBLE DUCT
WINDSHIELD/FOOT AIR CONTROLS—L———___‘

WINDSHIELD — Distributes A/C air to No. 1 windows.
FOOT-AIR — Distributes A/C air around pilots’ rudder pedals.
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LAVATORY AND GALLEY VENT SYSTEM

OPERATING
INSTRUCTIONS

VENT VALVE
OPERATING
HANDLE

Pull to close;
push to open.

NO. 4 RIGHT
ENTRY DOOR

VENT
SHUTOFF
VALVE
CONTROL




Air Conditioning

NORTHWEST ORIENT ‘ 2113

aat-'/;vag :_? 7] @77 @

ZONE AND UPPER DECK TEMPERATURE CONTROL PANEL

PACK TRIP LIGHT (Amber)

Flight/Ground:

When illuminated (automatic or manual pack
temperature control) the pack valve has auto-
matically closed due to a high ACM outlet,

PACK VALVE SWITCH .compressor discharge temperature; or improper
Controls airflow to air sequencing of bypass valve and inlet and/or
conditioning pack. exit doors.

Pack valve will auto- — In automatic pack control the bypass valve,
matically close if duct inlet and exit doors will be in preposition
pressure falls below 8 nominal for restart.

to 12 psi or a pack — In manual pack control the bypass valve
overheat trip occurs. and inlet door remain in their last position.

In manual operation the exit door remains
in the full COOL position.

PACK TRIP RESET ! g
SWITCH @ [ ] [ ] [ ]  seomcuianno rans
Pressing this switch, Ot e e 2ONE e
following a pack @ B B e 2
trip, will reopen the | /= 0P
pack valve and the - / I S-S "fx v:l_m i N
pack will restart pro- { |-.C A dEnian] Jeky - S\ FLIGHT
vided the tempera- 41 e A A AN AR S S 'ENGINEER
ture has dr opped ety cionsd i RSGi.;‘:a::{’N t;;v‘;\ : S desiy P“
below trip level.  §f TN PN . | /7T A
okl Joo i G- sk~ SR IR o
N eusnN {1 E f.’;:':'?‘? HE N A
o35 AR i (S0 “’7\\ } e b n0as
WA e S b4 ,) st s
wCe MGH b } N;,ﬁ T et euy
sTace ST ) i ;‘:}»"{ \ SAGK \n(-;
& & =88
GASPER FAN SWITCH
— Provides additional ventilating air at each passen-
ger or crew outlet. RECIRCULATING FAN SWITCHES [>
— Temperature is the same as the ACM outlet. Recirculate conditioned air. No. 1
— Also provides cooling air for passengers entertain- is for the cockpit; No. 2, 3 & 4

ment equipment. for the passenger cabin.

[Z= On early airplanes there is no No. 1 recirculating fan switch, however the No. 1 fan is in-
stalled, but operates only when all three pack valves are closed on the ground. On airplanes
with the switch the fan operates anytime the switch is ON. On early airplanes the fan draws
air from the forward cargo compartment. On later airplanes the fan draws air from the con-
ditioned air manifold.
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PACK TEMPERATURE CONTROL PANEL

INDICATOR

AIR CYCLE MACHINE OUTLET TEMPERATURE

Indicates pack outlet temperature to the
conditioned air manifold. Normally ACM
outlets should read similar.
35-160° F (2° -71° C).
(85° C).

Normal range
Pack trips at 185° F

COMPRESSOR DISCHARGE TEMPERATURE

INDICATOR

Will reflect higher temperatures as the cool-

ing requirement increases.

425° F (218° C).

Pack trips at

PACK SELECTOR SWITCH

PACK CONTROLS

\ 2 3
auto @AUVO @
MAN MAN

MANUAL BYPASS VALVE INLET DOOR

PACK CONTROL SWITCH

AUTO — Normal opera-
tion.

MAN — Removes pack
from automatic con-
trol; freezes position
of bypass valve and
inlet door (until
manually toggled);
and puts the exit
door in cool (fixed
position). :

NOTE: There is a de-
lay in indicator response
of about 18 seconds
when switching from
MAN to AUTO, or
when electrical power

is placed on the sys-
tem and the packs
opened.

MANUAL TEMPERATURE
SWITCH

Used to control ACM
outlet temperature with
pack control switch in
MAN. Appropriate
pack selector switch
must be ON to arm
manual temperature
switch.

CAUTION: Operating
the ACM outlet temper-
ature below 35° F (2° C)
will cause icing of the
water separator and
moisture in the air
conditioning system.

/ Selects the pack to be
monitored by all indica-

on tors and permits manual
ol control when corresponding
"::1 pack control switch is in
= manual.
PACK )
EXIT DOOR fL'GHT
ENGINEER
PANEL

\ INLET AND EXIT DOOR

TURBINE BYPASS VALVE POSITION INDICATORS

POSITION INDICATOR

Reflects the demand on
the pack for heating or
cooling.

ON THE GROUND -
Temperature control
is provided by this
valve.

IN FLIGHT — This
valve modulates in
sequence with the
inlet and exit doors
to control ACM out-

. let temperature.

IN FLIGHT — Tem-

perature control is
provided primarily by
these doors. They
will both move to-
ward cool or heat

as cabin temperatures
require.

ON THE GROUND —

Both doors are driven
to the full cool posi-
tion when pack con-
trol switch is in auto.
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PACK INLET CONTROL PANEL

UPPER DECK OVER-
HEAT LIGHT (Amber)

— Indicates (1) low
airflow across elec-
‘tric heater resulting
in surface overheat
of heater, or (2)
high ACM outlet
temperature result-
ing in duct overheat
when supplemental
electric heat is
added.

Deactivates heater
until reset at lower
temperatures.

ZONE 1 AND UPPER
DECK L AND R SE-
LECTOR SWITCHES

Provides selection for
temperature readouts
on zone 1 indicator.

ZONE OVERHEAT
LIGHTS (Amber)

Illuminates when duct
temperature reaches
1859F (85°C). Trim
air indicator will move
to full COOL position
when operating in
AUTO zone temperature
mode but will not re-

position automatically

ON

UPPER
DECK R

/)
M

in MANUy

'
66

ZONE OVERHEAT RE-
SET SWITCH

Extinguishes OVER-
HEAT light and per-
mits reset of auto con-
trol when temperature
drops below 160°F
(719C). Also can be,
used to reset upper
deck overheat.

«—————ZONE COMPART-

MENT/DUCT TEMPERA-
TURE INDICATORS

Continuous tempera-
ture readouts for
zones 2,3 & 4.

UPPER DECK TEMPERA-
TURE SWITCHES

OFF — Resets over-
heat.

. COOL-WARM — Sets

upper deck thermo-
stat control from
659F (18°C) to
850F (299C).

NOTE: Should not

be turned on unless at
least two packs are op-
erating to ensure ade-
quate airflow past the
heater and prevent
OVERHEAT trip.

TRIM AIR SWITCH

OPEN — Master trim
air valve opens
when any pack is
operating.

CLOSE — All trim air
is shut off by mas-
ter trim air valve.

ZONE TEMPERATURE
SWITCHES

AUTO — Selects de-
sired compartment
temperature. The
zone that requires
the coldest air will
control the output
of all packs that
are in AUTO. Hot
trim air will be
added to the con-
ditioned air to the
remaining zones.

MANUAL — Manually
positions the trim
air valve.

FLIGHT ENGINEER’S PANEL

TRIM AIR INDICATORS

Display relative posi-
tion of zone trim air
valves. Maintain exist-
ing position when all
pack valves are closed
and associated zone
temperature switch is
in AUTO.

ZONE AND UPPER DECK TEMPERATURE CONTROL
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PRESSURIZATION SYSTEM

The B-747 Pressurization System is an electronic system designed to minimize the control
and monitor functions of the flight crew. The system has built in reliability through the use of
three modes:

. Automatic (AC Operation)
2. Rate Monitor (DC Automatic Operation)
3. Manual (DC Operation)

Pressurization is controlled by regulating the outflow of air from the pressurized section of
the airplane. This is accomplished by automatic or manual control of two electrically operated
outflow valves. The automatic system limits the maximum differential to 8.9 PSI. The controller
automatically programs the climb or descent schedule to provide the lowest rate of pressure
change.

Positive pressure relief valves are located on the left hand side of the aircraft, forward of the
wing. These valves are located behind hinged doors that open when valve unseats and relieves
pressure. The valves will reseat automatically but the door must be closed manually on the
ground. Press relief lights illuminate when valves are open. Negative relief valves are located in
the forward and aft cargo compartment doors. The negative relief valves are also mechanically
connected to the door opening mechanism. ‘

Additional protection is provided by a rate monitor system which will take over control of
both outflow, valves whenever the cabin rate of change is excessive. After takeover, the rate
monitor system illuminates an Auto Fail light on the S/O panel and controls the outflow valves
to decrease cabin rate of change.

An altitude Warning horn sounds if the cabin exceeds 10,000 feet. Also if the cabin altitude
reaches 15,000 feet, a signal is provided to close the outflow valves.
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GENERAL

1. The pressurization controller maintains the desired cabin pressure through control of the two
outflow valves located in lower aft end of fuselage.

a. Pressurization controller located on S/O panel.

(1) A five-position mode selector switch.

(2)

(3)
(4)
(5)

(6)

(a) “CHK” position — allows closing of outflow valves on the ground by positioning
flight cabin altitude selector.

(b) ““Auto’ position — prevents pressurization on the ground; in flight outflow valves
will modulate to control cabin during climb or descent to desired altitude.

‘1" Outflow valve motor is AC operated.
(c) “’Manual” position — allows manual control of both outflow valves.

‘1* Two outflow valve manual control toggle switches will operate outflow valves
through a DC motor.

(d) “Man L" position — left outflow valve controlled manually and right outflow valve
controlled automatically.

(e) “Man R’ position — right outflow valve controlled manually and left outflow valve
-controlled automatically.

Pressurization rate switch controls rate of cabin climb and descent.

(a) Range — 150 foot-2,500 foot climb
100 foot-1,500 foot descent

(b) Index Mark — 500 foot climb
300 foot descent

Flight/cabin altitude selector — selects cabin altitude for flight level.
Barometric setting selector — allows selection of barometric pressure for controller.

Rate limit test switch — tests rate monitor function on preflight when aircraft is
unpressurized.

(a) Rate monitor function actuated by 2,000 foot descent or 3,100 foot climb of cabin
(emergency backup system for pressure controller).

Auto Fail light located above pressurization control on S/O panel.
(a) Iluminates when rate monitor system in control.

(b) IHluminates when rate limit test switch is actuated.

NOTE: Auto Fail light remains illuminated until selector switch positioned to manual

(de-activates rate monitor function).
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GENERAL (Cont.)

-

(7) Two left/righf outflow valve position indicators — allows monitoring of outflow valve
position. :

(8) Cabin pressurd differential pressure indicator located on S/O panel.
(a) Displays differential pressure between cabin and ambient.
‘1"  Normal maximum in Auto — 8.9 psi
(9) Cabin altitude indicator located on S/O panel.
(a) Displays cabin altitude with pointer and digital readout.
(10) Cabin vertical speed indicator located on S/O panel.

(a) Displays cabin rate of change in 1,000 foot increments.

PRESSURE RELIEF VALVES (2)

1. Pressure relief valves Iocatéd in forward cargo compartment,
a. Opens when pressute differential reaches 9.25 psi from remote ambient sensor.
b. Opens when pressure differential reaches 9.70 psi from ambient sensing on relief valve.
c. Pressure Relief Valve lights illuminate when respective pressure relief valve opens.

VACUUM RELIEF VALVES (4)

1. Vacuum relief valves located on main forward and aft cargo doors.
a.  Opens when ambient pressure exceeds compartment pressure.

CABIN ALTITUDE WARNING

1. At a cabin altitude of 10,000 feet or above an intermittent horn sounds.
a. May be cut-off by Alt. horn cutout switch on S/O panel.

PRESSURIZATION LIMITS *

1. 8.9 psi maximum automatic.
2. 9.25 psi manual.
' a. Backup relief at 9.70 psi.

3. .07 psi maximum on ground.

NOTE: Cabin upon reachihg 15,000 feet will cause cabin altitude limiter on outflow valve to close
valves.
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PRESSURIZATION CONTROL SYSTEM
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FWD & AFT CARGO DOOR RELIEF VALVES

VACUUM
RELIEF
VALVES -

CARGO DOOR

®

VACUUM RELIEF VALVE
(TYPICAL FOR FORWARD
AND AFT CARGO DOORS)

MECHANISM
SPRING
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PRESSURIZATION CONTROL PANEL

PRESSURIZATION MODE SWITCH

CHK — Moving flight cabin altitude selector above field elevation drives both outflow valves open.
Moving the selector below field elevation will drive the valves closed.

AUTO — Prevents pressurization on the ground, outflow valves open. In flight outflow valves will
modulate to control cabin climb or descent to the desired altitude.

MAN — Both outflow valves controlled manually.
MAN L — Left outflow valve controlled manually, right outflow valve and remainder of system

controlled automatically.
MAN R — Right outflow valve controlled manually, left outflow valve and remainder of system

controlled automatically.

OUTFLOW VALVE POSITION
INDICATORS

Indicates outflow valve position.

BAROSET OUTFLOW VALVES _- FULL OPEN
%.01014] @ L ELECTRICAL
FLIGHT o] o POWER OFF
ENGINEER
— oty ortn ™~ FULL CLOSED
PANEL @
(<1 ¢4 CLosE
MANUAL CONTROL
|
FLIGHT/CABIN BAROMETRIC \ OUTFLOW VALVE MANUAL CON-
ALTITUDE SETTING . TROL SWITCH
SELECTOR SELECTOR Operates only in the manual
modes. (Momentary toaale).
PRESSURIZATION RATE SWITCH RATE LIMIT TEST SWITCH
Index mark provides for 500 fpm climb Pressing switch initiates an excessive pressurization
and 300 fpm descent. Range of control rate of change signal.
for climb nominal- 150-2500 fpm; de- With AUTO pressurization mode selected.
scent 100-1500 fpm. — AUTO FAIL light will illuminate:

— Outflow valves will initially move in the direc-
tion to reduce cabin vertical speed.
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PRESSURIZATION MONITORING PANEL

CABIN ALTITUDE INDICATOR s

Displays cabin altitude with sweep-
hand as well as a digital counter
display. Digital counter moves in
1000 foot increments only.

CABIN VERTICAL SPEED INDICATOR

PRESSURE RELIEF VALVE OPEN LIGHTS ~

(Amber)

llluminates when corresponding pressure
relief valve opens. Norma! cabin diffar-
ential is being exceeded.

CABIN DIFFERENTIAL PRESSURE
INDICATOR

Displays differential pressure between .
cabin and ambient. Normal maximum
in automatic control mode is 8.9 psi.

ALTITUDE WARNING

ALT HORN CUTOUT

/ HORN CUTOUT
SWITCH

PRESS
RELIEF

PRESS
/ RELIEF

Auto FLIGHT ENGINEER
PANEL

AUTO FAIL WARNING LIGHT (Amber)

— Illuminates to indicate an AUTO pressuriza-
tion control failure resulting in an excessive
cabin pressurization rate condition.

- Cabin aititude will modu!=te about the- ex-

isting cabin altitude at the time the warn-
ing light illuminated.

- Moving the pressurization mode switch to

MAN will extinguish the light and reset the
pressurization controller.
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EQUIPMENT COOLING AND CARGO HEAT SYSTEM:

Equipment cooling blowers pull conditioned air behind the cockpit electrical panels and
through the main equipment racks. The warm exhaust air from the blowers is used in normal
flight to heat the forward cargo compartment. The two main equipment cooling blowers -are
controlled by a three-position blower selector switch located on S/O panel. The flight deck
blower operates any time AC power is available. Lack of air flow in the ducts illuminate a ‘No
Air Flow’ light. If the ‘No Air Flow’ condition exists on the ground, a crew call horn will sound.
The ‘No Air Flow’ light will not extinguish until reset button is pressed. A ‘Smoke’ light will
illuminate when there is smoke in either equipment cooling duct. lllumination of the ‘Smoke’
light will open the flight deck dump valve, open the flow control valve, close the cargo shut-off
valve and shut off the flight deck blower (in flight only).

A three-position valve control switch, located on S/O panel, provides control of the flow
control valve and dump valve and is normally guarded in the normal position.

The aft cargo compartment is supplied heat from the pneumatic manifold through the control
and over-ride valves, when compartment temperatures are below normal control range. With the
aft cargo heat switch on S/O panel in normal, both the control valve and over-ride valve open
and hot air flows directly into the compartment. lllumination of the heat ‘On’ light indicates
both valves are open. Once temperature is satisfied, the thermostat control in the cargo
compartment closes the control valve and extinguishes the heat ‘On’ light. Should an overheat
condition exist in the aft cargo compartment, the overheat thermostat will close the over-ride
valve, extinguish the heat ‘On’ light, and illuminate the ‘Over-Heat Light.” The aft cargo heat
system can be tested by placing the cargo heat switch to the Test position.
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GENERAL

1. Forced airflow is provided through the equipment racks (main and flight deck) and is discharged
into the forward cargo compartment for heating.

a. Equipment cooling control module on S/O panel provides control and warning for system.

(1) Guarded valve control switch provides control of valves for normal or emergency
conditions.

(a) Normal position (ground only) — Provides control of blowers, closes cargo
compartment valve and opens flow control valve by landing gear safety switch.

‘1" In flight the forward cargo shutoff valve opens and the flow control valve will
close when cabin differential pressure reaches a predetermined pressure.

(b) Smoke position — Provides control to open dump valve, opens flow control valve,
closes forward cargo shutoff valve and turns off flight deck blower. (In Flight Only)

(c) Ditch position — Provides control to close dump and flow control valves. Forward
cargo shutoff valve position will not change.

‘1" The ditch position should not be selected on the ground as the cargo
compartment valve will be closed preventing equipment cooling airflow.

{2) Smoke light will illuminate when equipment cooling smoke is detected.

(a) Illumination of this light will cause dump and flow control valves to open, close the
forward cargo shutoff valve and stop flight deck blower.

(3) Smoke detector test switch provides a check of the smoke detector system.
(a) Smoke light illuminates.

(4) Blower selector switch provides control for main equipment rack blowers.
(@) Norm. position — Provides control for normal blower operation.
(b) ALT. position — Provides control for alternate blower operation.

(c) Test position — Turns off blowers, illuminates No Air Flow light and sounds ground
crew call horn.

‘1" - After test system must be reset.
(5) No Air Flow light illuminates with insufficient airflow to equipment cooling system.
(a) Ground — Crew call horn sounds.
(b) Inflight — The system will automatically go to the smoke mode.

(6) No airflow reset switch provides a means of resetting the no airflow detection system.
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AFT CARGO HEAT

1. Aft cargo is heated from pneumatic air through two valves controlled by a three-position switch on
S/0 panel.

a. ""Normal” position — Opens override valve.
(1) Override valve must be open to allow thermo- statically operated control valve to open.
(a) ‘““ON" light illuminates when control valve is open.

b. ‘“OFF’ position — Closes override valve.

c. "Test” position — Opens both override valve and control valve to check system regardless of
aft cargo temperature.

2. Overheat protection of aft cargo compartment causes override valve to close.

a. “Overheat” light will illuminate when override valve closes.
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EQUIPMENT COOLING SYSTEM
CONDITION: CRUISE mmm EXHAUST AIR  mmamm CABIN AMBIENT

VALVE CONTROL
SWITCH

SMOKE — System in
smoke mode.

NORM — Flow control
valve open on ground,
closed in-flight.

NOTE: System will go

to smoke mode if SMOKE

or NO AIR FLOW light
illuminates.’

DITCH — Flow control
valve closed.

—

= e GROUND
CREW
OVERBOARD i
ol G et
COOLING (CLOSED EXCEPT | O DEE e

IN SMOKE MODE):
— I = [

|
! SMOKE DETECTION
=

..... — A — e

po———— ——
NORMAL i CARGO COMPARTMENT

BLOWER VALVE (OPEN EXCEPT
IN SMOKE MODE)

(T TT77

ALTERNATE
BLOWER

FLOW CONTROL
VALVE (OPEN
IN SMOXE MODE)

MAIN EQUIPMENT
COOLING

L
M
==
o
=)
2
V
e e e e e e e e A —— ———

EQUIPMENT COOLING
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EQUIPMENT COOLING CONDITIONS (NORMAL — SMOKE)
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EQUIPMENT COOLING CONDITIONS (NO AIR FLOW — DITCH)
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Equipment Cooling
and Cargo Heat
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Equipment Cooling
and Cargo Heat
21:30

AFT CARGO HEAT (OVERHEAT AND TEST)

—N
AFT CARGO HEAT
NORMAL
ON OFF CLOSE
* TEST
CONTROL OVERRIDE—" |
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4= PNEUMATIC SYSTEM

OVERHEAT

AFT CARGO HEAT
NORMAL

OVER

HEAT OFF
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~
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O
COMPARTMENT COMPARTMENT]
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EQUIPMENT COOLING AND CARGO HEAT CONTROL PANEL

VALVE CONTROL SWITCH

NORM (On Ground) — Air is discharged overboard as well as
ducted into the forward cargo compartment for heating.

NORM (In Flight) — During initial climb increasing differential
pressure will close the flow control valve and all air will be
routed into the forward cargo compartment.

SMOKE — System will go to smoke mode. Air dumped over-
board.

DITCH — Closes lower overboard valve to prevent water entry
upon ditching.

JIIPMENT COOLING
VALVE BLOWER
CONTROL  SELECTOR

ALT

NORM @
&)

TEST

BLOWER SELECTOR SWITCH

Selects either of two main
blowers to provide cooling
airflow in the lower electron-
ics compartment. TEST po-

SMOKE DETECTOR LIGHT
(Amber) ™
IHluminates during smoke test

or when smoke is detected in Test
the equipment cooling duct-

RESET

ing. Cooling air is automati-

cally discharged overboard. Sys-
tem will go to smoke mode.

SMOKE DETECTOR TEST
SWITCH

TEST — Checks the smoke
detection system. SMOKE
light illuminates.

" restored.

FLIGHT ENGINEER'S PANEL

LOWER AFT CARGO HEAT
ON LIGHT (Green)

lluminates when heat is sup-
plied to compartment. (Over-
ride and control valve open).

AFT CARGO HEAT

NO AIR FLOW RESET SWITCH

Resets the equipment cooling
system. NO AIR FLOW light
will extinguish approx 30 sec-
onds after air flow has been

LOWER AFT CARGO OVER-

HEAT LIGHT (Amber) FLIGHT ENGINEER'S PANEL

Indicates compartment temp-
erature is above normal.

sition turns off main blowers,
Flight deck blower continues
to operate during TEST.

NO AIR FLOW LIGHT (Amber)

Iluminates to indicate less

than normal cooling air flow.
Ground crew call horn will
sound continuously if light il-

luminates on ground. Until
reset the system will go to
smoke mode and cooling air
flow maintained by cabin
pressure differential.

LOWER AFT CARGO HEAT
SWITCH

NORMAL — When heat is
required valves open and
bleed air heats compart-
ment.

OFF — Closes override and
control valves.

TEST — Valves open regard-
less of compartment temp-
erature.

EQUIPMENT COOLING AND AFT CARGO HEAT
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AUTO-FLIGHT SYSTEM:

The Automatic Flight Control System is an integrated system comprised of independent, yet
related, systems: The Autopilot/Flight Director System, and the Auto-Throttle System. Primary
controls for the Auto/Flight System are located on the Mode Select Panel mounted ‘just under
the glare shield. Here at your finger tips are the controls to set up the Flight Director for
guidance or the Autopilot to fly you along any heading, airspeed, altitude, nav. radio course or
INS course you desire.

FLIGHT DIRECTOR MODES:

Any time the ‘Fit Dir’ switch is on, the Flight Director command bar is in view for the
respective ADI. The Flight Director pitch wheels moves the pitch bars up or down for pitch
reference. The speed mode switch has two operating positions: The TURB position provides
attitude control for optimum turbulence penetration with no heading reference and the IAS
position provides for automatic pitch control reference to maintain the indicated airspeed
existing at the time the IAS position is selected. The IAS or TURB position will trip off
automatically when ‘Alt Hold’ is selected, a pre-selected altitude is captured, or when ILS gllde

slope is captured..

The Altitude Mode Select Switch has two operating positions: The ‘Alt Hold’ position will
maintain altitude existing at time of engaging the switch. ‘Alt Hold’ switch automatically trips
off when ILS glide slope. is captured or when speed mode switch is moved to IAS or TURB
position. The ‘Alt Select’ position may be used to capture and hold any altitude preset in the
altitude selector window. Flight path must be set up prior to capture by using the pitch wheel
control or by engaging the IAS position on the Speed Mode Selector, at the desired speed. When
the altitude is captured, the Speed Mode Switch reverts to ‘OFF’ automatically.

The Course Transfer Switch has three operating positions: No. |, Dual, and No. 2. The Dual
position provides No. | VHF NAV and course information to ‘A’ Autopilot and the captain’s
Flight Director while No. 2. VHF NAV and course information to ‘B’ Autopilot and the first
officer’'s Flight Director System. The No. | position provides No. | VHF NAV and course
information for both Autopilots and Flight Director Systems. The No. 2 position provides No. 2
VHF NAV and course information for both systems. Selecting ILS or Land on the Navigation
Mode Switch will revert the course transfer switch to ‘Dual’ automatically.

The Navigation Mode Switch selects the source of navigation information to be used by the
Flight Directors or Autopilots. (A/P switch in command position). The Navigation Mode Switch
has five positions:

1. INS - Arms the Flight Director/Autopilot to capture and track the INS course. Until the
aircraft is within capture range of the INS course, the Flight Director/Autopilot will follow
the selected heading on the Mode Select Panel.

2. HDG - The Flight Director/Autopilot will provide guidance or fly to the Magnetic Heading
set in the selector window.

3. VOR/LOC - The Flight Director/Autopilot is armed to capture and track the selected VOR
course or selected localizer. Prior to course capture, control is referenced to the heading in

the selector window.

4. ILS - The Flight Director/Autopilot is armed to capture and track the localizer course and
glide slope. Capture of the localizer is adjusted for angle of intercept and rate of closure.
Prior to course capture, control is referenced to the heading selected in the Heading Selector.
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AUTO-FLIGHT SYSTEM: (Continued)

Prior to Glide Slope capture, pitch control is referenced to whatever pitch control has been
selected. (Pitch Wheel, Speed Mode Selector, or Altitude Mode Selector).

5. LAND - Arms the Flight Director/Autopilots (both channels) to provide normal ILS and
Flare commands. Both autopilots may be engaged in Command position if both VHF NAV
receivers are tuned. to the same ILS frequency and the same course is selected on No. | and
No. 2. The Flare Mode is armed in the Land position when the airplane is below 1500 feet of
radio altitude and the autopilots begin dual channel operation. At 53 feet of radio altitude
the Flare Command is captured.

The Back Beam Switch (B/B) provides non-ambiguous Flight Director roll commands on the
back course of the lacalizer (VOR/LOC mode only). This is a Flight Director ONLY mode.
Autopilot will drop to Manual if in command.

AUTOPILOT MODES:

MAN - When either autopilot engage switch ‘A’ or ‘B’ is in MAN position, conventional
Autopilot operation is available by the Autopilot Flight Controller. In addition to being able
to fly the Autopilot manually, Altitude Hold Mode and Turbulence Mode is also available.
COMMAND - When either Autopilot Engage Switch is in Command position, any pitch mode
selected by Speed Mode Selector or Altitude Mode Selector and any Roll Mode selected by
Navigation Mode Selector is available. Amber and red Autopilot lights illuminate to provide
Autopilot faults or dis-engagement warning.

FLIGHT MODE ANNUNCIATORS:

Annunciators located on respective pilot instrument panels are divided to show Flight
Director Modes armed and captured on the left while the right side provides information
concerning Autopilot Modes armed or captured.

ALT SEL - Armed by selecting the Altitude Select Switch.

NAV - Armed by selecting INS, VOR/LOC, ILS or LAND positions on the Navigation Mode
Switch.

GS - Armed by selecting ILS or LAND.

FLARE - Armed at 1500 feet of Radio Altitude when in LAND Mode with G/S and LOC
captured.

GO-AROUND (Flight Director only) - Armed by Glide Slope Capture.
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AUTO-PILOT AND FLIGHT DIRECTOR
There are no significant changes in the flight guidance system on the B-747F.

The "Altitude Pre-Select" mode tolerances have been tightened, to provide
better altitude capture.

Automatic stabilizer trim during A/P operation will ﬁow pulse at 5 second
intervals during the."Altitude Pre-Select" and "Altitude Hold" modes.

Selecting the "Turbulence Mode" will not disable the automatic stabilizer
trimming as it now does on the present fleet.
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FLIGHT DIRECTOR:

1.

Flight Director System provides the pilots with attitude information from the INS system, heading
information from the magnetic heading reference system, computed air data information from
central air data system, altitude information from radio altimeter system, and radio information .

from VOR/ILS system.

a. Flight mode annunciation is provided the pilots, displaying the armed and capture modes.

b. Navigation/attitude transfer system allows the pilots to select an alternate signal source in the
event of system failure.

-“PALM OPERATED
GO-AROUND SWITCHES
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FLIGHT DIRECTOR:

AP—FD MODE SELECT PANEL

ON

T A/T SPEED | . AUTO PILOT ENGAGE

DiR A commanp B

ALT U HOLD

ALT SEL

OFF
TURS ns [ opy
DIR
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~

PITCH
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1. Mode select panel, located on lightshield, provides for F/D engagement and operational mode
selection for all phases of flight.

a.

b.

Control switches provide control of respective pilot’s flight director system.
Altitude mode select switch provides selection of operational mode.

(1) ALT HOLD position — Provides control to the altitude reference existing at time of
selection. :

(a) ALT HOLD light will illuminate.

(2) ALT SEL position — Provides control to selected altitude by altitude selector. Capture of
this altitude will begin within 1,200 feet of the selected altitude.

(a) ALT SEL light will illuminate.

Flight director pitch trim wheels provide control of pitch bar, on its respective Attitude Director
Indicator.

Speed mode selector switch provides selection of operational mode.
(1) TURB position — Provides wing level and lowered gain pitch attitude hold configuration.

(2) 1AS position — Provides automatic pitch axis control to the existing airspeed at time of
engagement.

Course transfer switch provides selection of individual course or common course reference
information to flight directors and autopilots.

(1) DUAL position — Provides individual course information to flight directors and autopilots.
(a) Nav. No. 1 — Autopilot “A"”" and Captain’s flight director.
(b) Nav. No. 2 — Autopilot ““B’” and F/Q’s flight director. .'

(2) No. 1 or No. 2 position — Provides common course information to both autopilots and
flight directors.

Navigation mode selector switch provides selection of operational mode to flight director.

(1) INS position — Couples INS system to flight instruments. Capture of INS track starts at 7.5
miles from track.

(a) Heading select control is in effect until capture.
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FLIGHT DIRECTOR:
AP-FD MODE SELECT PANEL (Cont.)

(2) HDG position - Couples flight director system to a selected heading_ reference, as set by
the heading selector knob.

(a) Heading is displayed in window, on mode select panel.

(b) Heading bug on both horizontal situation indicators are controlled by heading selector
knob. .

(3) VOR/LOC position - Provides VOR or localizer control to flight director system. Capture’
depends upon angle of intercept and rate of closure for localizer or angle of intercept
only for VOR. .

(a) Heading select cbntrol is in effect until capture.
(b) Back beam switch provides selection of back course localizer control.
‘1" Back Beam light will illuminate.
(4) ILS position - Provides localizer and glide slope control to flight director. Localizer

capture depends upon angle of intercept and rate of closure. Glide slope can be
intercepted above or below slope and capture can be made only after capturing localizer.

(a) Heading select and pitch control are in effect until capture

(b) After glide slope capture, the go-around function is armed. Actuating go-around
switches (on No. 2 and No. 3 thrust levers) will display wings level 12 pitch up
attitude. ' '

(5) Land position - Used during autoflight operation with flare mode.
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AUTOPILOT: |

1. The automatic flight system provides computed commands to “the airplane control surfaces,
obtaining and maintaining the desired flight path or altitude. The auto flight system also provides
fail safe, dual channel (A and B) auto land capability, through glide slope capture and flare control.

a.  An auto throttle system assists in landing and in holding patterns.

b.  Flight mode annunciation is provided to display the armed and capture modes, during auto
flight operation.

see(A

AUTOPILOT
DISENGAGE
SWITCH

SEE @

~

AUTOPILOT )
DISENGAGE
SWITCH

see (C)

NO 1 NO 2
LY A/T SPEED | AUTO PILOT ENGAGE course course
- DIR A commano B [0[4]9] ] [ JO[4]9] ]

PITCH PITCH

MODE SELECT PANEL

DESCEND DESCEND
ALT SEL || ALT SEL TURN
. NAYV || NAV

_ GS || GS LB RB

< FLARE FLARE AUTO L 1
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AUTOPILOT:

A/P — F/D MODE SELECT PANEL
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1. Mode select panel located on lightshield provides for A/P engagement and operational mode
selection in all flight regimes.

a.

-

Engage switéﬁ'es, (A or B Autopilot) provide selection of manual or command operating modes.
(1) Manual position — Provides automatic control to basic attitude and heading reference.

(a) Pitch and roll attitude are controlled by flight controller, located on aft electronic
panel.

(2) Command position — Provides command operation to autopilot as determined by the
mode select switches.

(a) Réll command is provided by NAV mode selector switch.
(b) Pitch-.command is provided by altitude or Turb/Speed mode selector switches.
Altitude mode select switch provides selection of operational mode.

(1) ALT Hold position — Provides control to the altitude reference existing at time of
selection.

(a) ALT Hold light will illuminate.

(2) ALT Select position — Provides control to selected altitude by altitude selector. Capture
of this altitude will begin within 1200 feet of the selected altitude.

(a) ALT SEL light will illuminate.
Speed mode selector switch provides selection of operational mode.

(1) Turb position — (Operative in manual mode only) provides wings level and lowered gain
pitch attitude hold configuration.

(2) 1AS position — Provides automatic pitch axis control to the existing airspeed at time of
engagement. .

Course transfer switch provides selection of individual course or common course reference
information.
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AUTOPILOT:

A/P — F/D MODE SELECT PANEL (Cont.)

(1) DUAL position — Provides individual course information to flight directors and autopilots.
(8) NAV No. 1 — Autopliot “A” and Captain‘s Flight Director.
(b) NAV No. 2 — Autopilot “B” and F/O’s Flight Director.

(2) No. 1 or No. 2 paosition — Provides common course information to both flight directors and
autopilots.

e. Navigation mode selector switch provides selection of operational mode to autopilot.

(1) INS position — Couples INS system to autopilot. Capture of INS track starts at 7.5 nautical
miles from track.

(a) Heading select control is in effect until capture.
(2) HDG position — Couples autopilot to a selected heading selector knob.
(a) Heading is displayed in window, on mode select panel.

(b) Heading bugs on both horizontal situation indicators are controlled by heading selector
knob.

(3) VOR/LOC position — Provides VOR or localizer control to autopilot system. Capture
depends upon angle of intercept and rate of closure for localizer or angle of intercept only
for VOR. -

(a) Heading select control is in effect until capture.

(4) ILS position — Provides localizer and glide slope control to autopilot. Localizer capture
depends upon angle of intercept and rate of closure. Glide slope can be intercept from above
or below slope and capture can be made only after capturing localizer.

(a) Heading select and pitch control are in effect until capture.

() LAND position (operative only in DUAL position of course transfer switch) — Provides dual
channel auto land operation with flare mode. Dual channel operation will not begin until
localizer/glide slope capture, radio altitude less than 1,500 feet, and both engage switches in
COMMAND position. ¢ '

(a) Unless both engage switches are in COMMAND position at 150 feet of radio altitude,
autopilot will disengage. - : '

o ‘. I I

‘1" Autopilot Red Warning light on mode annunciator flashes and wailer sounds.
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FLIGHT DIRECTOR/AUTO PILOT:

FLIGHT MODE ANNUNCIATOR

ALT SEL || ALT SEL
NAV |[NAV

Ot ®

AUTO FLAR AUTO
HROT FLARE LaRE PILOT
PusH T @OAROUNE]L HEaD l

RESET

1. Flight mode annunciators, located on the respective pilot’s instrument panel, display operating
mode status and malfunction warnings to auto flight system.

a. ALT Select i_ight — Hluminates amber when altitude mode select switch is placed to ALT
Select position.
(1) Green when selected altitude is captured.
b. ‘ NAV light — llluminates amber when navigation mode switch is positioned to INS —
VOR/LOC —ILS or Land position.
(1) Green after capture.
c.  GS light — Illuminates amber when navigation mode switch is in ILS or Land position.
(1) Green after capture.
d. Flare light — Illuminates amber at glide slope capture.
(1) Green at predetermined flare point.
e. Go-Around light — Used ‘for flight director operation only.
f.  Autopilot light’
(1) Flashing amber — System in land mode, but second A/P engage switch not in command.
(2) Steady red — Indicates an invalid signal to A/P system.
(3) Flashing red — System disconnected.
g. Auto Throttle light
(1) Amber — Airspeed error in excess of +10 knots.
(2) Steady red — Self test switch on computer not in off position.
(3) Flashing red — System disconnected.
NOTE: Pushing F/D side of display illuminates all amber lights. Pushing A/P side of display

illuminates all green lights.
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FLIGHT DIRECTOR/AUTOPILOT MODE SELECTOR PANEL:

FLIGHT DIRECTOR SWITCH (CAPTAIN)

Controls output of autopilot-flight
director computer to Captain’s attitude
director indicator (ADI).

FLIGHT DIRECTOR PITCH CONTROL WHEEL

Provides pitch trim signal outputs to pitch
command bar on the ADI.
AUTOPILOT ENGAGE SWITCHES

AUTOTHROTTLE ENGAGE SWITCH Permit selection of A or B autopilot for
When switch is ON the adjacent light is MANUAL or COMMAND operation, or.
illuminated and the throttles are auto- permit selection of both A and B for
matically referenced to the airspeed set COMMAND operation after specific in-
by the autothrottle speed selector. terlock conditions have been satisfied.

AUTOTHROTTLE SPEED SELECTOR

Rotation of the selector sets the
desired autothrottle airspeed on
the adjacent digital indicator.

T Al AUTO PII.OT ENGAGE
¢ ® nBE]' A COMMAND

PITCH

COURSE SELECTOR #1

Rotation of the selector sets
the desired course on the di-
gital display and sets the
course pointer on the Cap-
tain’s HSI. Course signals
from the No. 1 navigation
radio go to the autopilot/
flight director computers,
as determined by the posi-
tion of the course transfer
switch.

VOR LOC
HEADING HDG

.mga. INS LAND

HEADING SELECTOR BACK BEAM SWITCH
Provides heading select signals to the For use with back course of
HSI’s and heading error signals to the a localizer (B/B light on).

autopilot and flight director computers.

NAVIGATION MODE SWITCH

INS — Used to couple the INS system to the autopilot/flight director system. Capture of the
INS track starts at 7.5 nautical miles from the track.

HDG — Autopilot or flight director coupled to a selected heading reference, as set by the head-
ing selector.

VOR LOC — Either VOR or localizer signals will arm the autopilot and/or flight director for
roll control, depending on the selected frequency. Prior to course capture, control is refer-
enced to the selected heading. Actual capture begins at a radio beam deviation angle which
varies with the intercept angle.

ILS — Selection of the ILS position will arm the autopilot (single channel only) and/or the
flight director. Capture of the localizer course is a function of beam displacement and in-
tercept angle so that close-in performance of large intercept angles is possible. Prior to
course capture, control is referenced to the selected heading. Glide slope intercept can be
made from above or below glide slope. Course transfer switch moves to DUAL position
when |ILS is selected.

LAND — For dual channel autoland operation with flare mode. Dual channel operation re-
quires airplane to be on a localizer and glide slope beam below 1500 feet radio altitude,
and both (A and B) autopilot engage switches to be in the COMMAND position. Course
transfer switch moves to DUAL position when LAND is selected.
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FLIGHT DIRECTOR/AUTOPILOT MODE SELECTOR PANEL:

SPEED MODE SWITCH

TURB — Used for turbulence penetration with autopilot in MAN only.
Provides reduced gain commands. Not effective with navigation mode
switch in ILS or LAND. FD rell commands in compatible modes are
retained. Automatic stabilizer trim is not effective.

IAS — Provides for automatic pitch axis eontrol referenced to the indi-
cated air speed existing at the time of engagement.

FLIGHT DIRECTOR SWITCH
(FIRST OFFICER)

(First Officer's' ADI)

' COURSE TRANSFER SWITCH
NO. 1 — Autopilot/Flight Director com- ™\
puters A, B, and C are referenced to

NO. 1 VHF Nav radio.
NO. 2 — Autopilot/Flight Director com-

=y
3

A

puters A, B, and C are referenced to ™
NO. 2 VHF Nav radio. }

DUAL — Autopilot/Flight Director com- Lt b
puters A and C are referenced to NO. Vit 2

1 VHF Nav radio. Computer B is 7 b
referenced to NO. 2 VHF Nav radio. ; i
Will move to DUAL automatically

when ILS or LAND mode is selected.

FLIGHT DIRECTOR TRIM
CONTROL WHEEL'

(First Officer's ADI)

COURSE SELECTOR #2 ALTITUDE SELECTOR

(No. 2 Navigation Radio)  Rotation of control sets the
' desired altitude in the indica-
tor for altitude select altityde

reference.

ALTITUDE MODE SWITCH

ALT HOLD — (ALT HOLD light on) Provides for airplane to maintain the barometric al-
titude reference existing at the time of selection. Can be selected with navigation mode
switch in any position, but cannot be engaged after glide slope capture. Speed mode
switch will trip to OFF when ALT HOLD is selected. i

ALT SEL — (ALT SEL light on) Provides for intercept and capture of a selected altitude.
Capture can begin within 1200 feet of altitude. Flight path may be set up by using
pitch wheel control or indicated air speed mode. Speed mode switch will return to OFF

when altitude is captured.
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MODE ANNUNCIATOR:

FLIGHT DIRECTOR APPROACH PROGRESS DISPLAY

ALT SEL

NAV Same light functions as in autopilot
GS operation.

FLARE

NOTE: All the above lights illuminate when cor-
responding autopilot light comes on, if flight dir-
ector switch is on. ‘ '
. i . A APPROACH PROGRESS DISPLAY
GO-AROUND — Flight director operation only. UTOPILOT APPROA i y
Illuminates green when system is activated by ALsII ?:‘tzl;w_i-tcﬁr?:erlav:::nt :'Xti‘?esg‘f. 2
ushing either of the go- i e p ] ’
y e y Exgo-oand! switches -0n Green when selected altitude is captured.

number 2 or 3 thrust levers. KIA Y i A m ernavigs: 10, imo0s
switch is in INS, VOR LOC, ILS, or
LAND position and prior to capture;
Green after capture.

GS — Amber when navigation mode switch
/ is in ILS or LAND position and prior

F/D A/P

ALT SEL || ALT SEL

e to capture; Green after capture.
s | FLARE — Amber when navigation mode
FLARE | switch is in LAND position and all
AROUND;| dual channel approach conditions are
m_— met; Green at flare point as determined
by radio altitude.
AUTOTHROTTLE WARNING LIGHT AUTOPILOT WARNING LIGHT
STEADY AMBER — Airspeed error great- FLASHING AMBER — System in LAND
er than 10 knots. mode, but second A/P engage switch
STEADY RED — Self-test switch not in not in command.
OFF position.. STEADY RED — Warning indicating an
FLASHING RED (Momentary) — System invalid signal from a subsystem; also
disengaged. Flashes only as long as may indicate a camout condition.
thrust lever disengage switch is held FLASHING RED (Momentary) — System
depressed. disengaged. Flashes (and aural warn-
Will flash continuously for fault disen- ing sounds) only as long as disengage
gagement or for disengagement by A/T switch on control wheel is held de-
switch action on mode selector panel. pressed.
Reset by pushing light cap or by push- Will flash continuously for fault disen-
ing any one of the four thrust lever gagement. Reset by single push on con-
switches (autothrottle or go around). trol wheel switch or by pushing light cap.

TESTS —

* Pushing F/D (TEST AMBER) side of display will illuminate all amber lights; pushing A/P (TEST
GRN-RED) side will illuminate all red and green lights and will cause autothrottle warning light
at other pilot’s display to flash red.

e Pushing autopilot warning light will illuminate both autopilot warning lights flashing red and
will cause aural warning to sound. '

« Pushing autothrottle warning light will illuminate both autothrottle warning lights flashing red.
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FLIGHT DIRECTOR (ATTITUDE DIRECTOR INDICATOR)

ATTITUDE HORIZON (HORIZON BAR)

Sphere display, showing attitude in pitch
and roll axes, referenced to the appropriate

BANK ANGLE SCALE

Displays bank angle of airplane in res-
ponse to attitude signals from the iner-
tial navigation system.

COMMAND BARS

Display computed pitch and roll
attitude which airplane must as-

attitude system (INS).

DECISION HEIGHT (DH) LIGHT

llluminates when the altitude pointer
on the radio altimeter descends to or
below the altitude at which the DH
pointer is set. Can be tested by pres-
sing.

GLIDE SLOPE POINTER AND
SCALE

sume to make good a desired
course or track or to maintain
a computed degree of pitch.

Illll

AUTOTHROTTLE FAST-SLOW
INDICATOR AND SCALE

Indicates amount of airspeed
error during autothrottle oper-

a‘tiOf‘l. /
GYRO WARNING FLAG

In view when instrument power

mji

Displays vertical position rela-
tive to glide slope. GS flag
covers display when signal
not valid. Pointer out of
view when ILS frequency

not tuned or RADIO INS
switch in INS.

A

COMPUTER WARNING FLAG

fails or when attitude signal is
not valid.

TEST SWITCH INDICATORS

Wher: depressed, the attitude
sphere will indicate a 20° right
bank and a 10° pitch up at-

titude. GYRO flag will be in
view.

LOCALIZER WARNING
FLAG

In view if signal to the
localizer course devia-
tion indicator is not
valid; also in view if
the radio altitude sig-
nal is not valid.

FIXED AIRPLANE REFERENCE

Fixed symbol, rear view of
airplane. Attitude reference
when related to horizon and
bank angle scales.

TURN AND BANK

In view when power fails to

associated flight director com-
puter or when pitch and roll

signals to the command bars

are not valid.

LOCALIZER COURSE DEVIATION INDICATOR
AND RISING RUNWAY SYMBOL

Displays both localizer deviation and ra-
dio altitude. Lateral movement shows
displacement from oncourse. Vertical
movement shows radio altitude from

200’ down to touchdown (symbol rises

to meet fixed airplane reference). Indi-
cator biased out of view when Back Beam
selected or ILS frequency not tuned.
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AUTOPILOT CONTROLS

TURN CONTROL

— For use with autopilot in MANUAL operation.

— In single channel operation (COMMAND), moving
control out of detent will disengage autopilot
from COMMAND to MAN.

— In dual channel operation (LAND), moving con-

e trol out of detent will disengage one channel to

PITCH CONTROLS OFF and one chgnnel to MAN if flare is not

armed. |f flare is armed, the turn controller

will cause both channels to disengage to OFF.

DESCEND

AFT ELECTRONICS PANEL

AUTOPILOT MANUAL CONTROL MODULE

\____—— STABILIZER TRIM SWITCH

Switch activation will cause autopilot disengage-
¢ ment. ‘

AUTOPILOT DISENGAGE SWITCH

Pushing switch will cause autopilot to disengage,
autopilot warning light to flash red, and the aural
warning to sound. Releasing the switch will ex-
tinguish the light and silence the aural warning.

PILOTS’ CONTROL WHEEL

AUTOTHROTTLE DISENGAGE SWITCHES (1 & 4)

Depressing either switch will disengage the auto-
throttle only and cause the autothrottle warning
light to flash red as long as the switch is depressed.

GO AROUND SWITCHES (2 & 3)

Depressing either switch will disengage the autothrot-
tle in the same manner as the autothrottle disengage
switches.

In ILS or LAND mode (after glide slope capture), de-
pressing either switch will: '

— Disengage the autopilot and autothrottle. (AUTO-
PILOT warning lights flash red and autopilot wailer
sounds).

— Initiate flight director go-around mode. (GO-
AROUND lights illuminate green).

— Cause flight director (ADI) to display a wings-level,
pre-determined pitch up command.

THRUST LEVERS

MISCELLANEOUS AUTOPILOT CONTROLS
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AUTOPILOT SIGNAL FLOW SCHEMATIC:

T e —r— S — = By

DESCEND DESCEND

ML
|

£ [T

NOTE: COMPUTERS SUPPLY PITCH AND ROLL
INTELLI IN EITHER COMMAND
iy OR MANUAL MODE.

DIRECTOR
COMPUTER (TYP)

AUTO PILOT ENGAGE

> A commanp B <

MAN

HYD HYD
SYS , SYS
NO. 2 j . rJ NO. 3
@IS A/P CHANNEL A r] t| r . J:r[l
CCA = CCA
SN A/P CHANNEL B NO. 1 —={NO. 2
T i T
| » i
o s S — — o — oo e e i o >
y v
AUTOPILOT MANUAL MODES A B AUTOPILOT COMMAND MODES
1. PITCH ATTITUDE HOLD 1.'ALTITUDE (HOLD/SELECT)
2. PITCH WHEEL ATTITUDE SELECT ] 2. SPEED (IAS)
3. WING LEVELING AUTOMATIC 3. NAVIGATION (INS-HDG-VOR
4. HEADING HOLD STAB TRIM LOC-ILS-LAND)
5. ALTITUDE HOLD UNIT (ASTU) 4. PITCH (HOLD/SELECT)
6. WSSULIE%E#OLL | ] 5. PRESET HEADING CONTROL
7. KNOB- ﬁ
A
STAB STAB
TRIM TRIM
HYD HYD B A HYD HYD
SYS SYS SYS SYS
NO. 3 NO. 4 . NO. 1 NO. 2
LEFT RIGHT
INBOARD INBOARD

ELEVATOR . ELEVATOR
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AUTOMATIC STABILIZER TRIM SYSTEM

Dual automatic stabilizer trim units are continuously functioning any time the autopilot is in
Manual or Command operation. The system provides only an ‘Amber’ warning for that system
with a computer or mechanical malfunction. The only action is to switch to the other autopilot

system.

The purpose of the automatic stabilizer trim unit is to remove elevator loading during
autopilot operation by trimming the stabilizer. The automatic stabilizer trim unit is operational
for any mode of ENGAGED autopilot operation. During the ‘Turbulence’ mode, the automatic
stabilizer trim unit remains engaged but DOES NOT TRIM the stabilizer. The warning lights

remain operative.

In Dual autopilot operation (Land Mode), the first autopilot engaged will have its ‘ASTU’
active. The second ‘ASTU’ will remain in standby and will take over automatically in case of a

failure.
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AUTOMATIC STABILIZER TRIM SYSTEM (ASTU)

1.  The automatic stabilizer trim system provides stabilizer trim whenever the autopilot is engaged.

a.

NOTE:

STAB TRIM

Channel A or B automatic stabilizer trim system is engaged through respective A/P engage
switches. .

Stab Trim A and Stab Trim B lights are located on center instrument panel and illuminate if

failt(:)re of automatic stabilizer trim system or if stabilizer and elevator are out of trim by 2
1/2°.

During dual-channel operation of the autopilot, a malfunction occurring in the ASTU system,
that system will automatically disengage and the alternate system will switch in.

AUTO PILOT ENGAGE

A commano B

BRAKE
REL

INTERFACE
UNIT STAB TRIM
COUPLER
WARNING LIGHTS ~ | STAB |[ STAB
N S BRI [ NS TRIM A || TRIM B
\\ \\ : nsuT: BA T?J:\BB @ @
W - AUTO STAB
(@ IM arCUIT
STAB TRIM A — BREAKERS
CSTAR TRIAR R
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AUTOMATIC STABILIZER TRIM WARNING LIGHTS:

PILOTS’ CENTER PANEL

AUTO STAB AUTO STAB
TRIM A TRIM B

STABILIZER TRIM LIGHTS
Lights function only when autopilot(s) engaged (AUTO STAB TRIM A — autopilot A;

AUTO STAB TRIM B — autopilot B)

— llluminated when corresponding automatic stabilizer trim unit fails or when an out-
of-trim condition is sustained for approximately 12 seconds.

— In dual autopilot operation (LAND mode), both stab trim units are available for trim-
ming; the stab trim unit associated with the first autopilot engaged does the trim-
ming. If the trimming unit fails, that light comes on, and the other unit automatical-

ly assumes the trimming function (fail operational).
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AUTO THROTTLE SYSTEM:

The auto-throttle speed selector permits a speed of 99 - 259 knots to be set in the display.
This speed in the selector window references the fast/slow speed indicators on the left side of
both ADI’s, regardless of the position of the auto-throttle engage switch. The speed selector also
positions the internal speed command bug on the Mach/Airspeed indicators.

When the auto-throttle engage switch is positioned to ON, the indicator light illuminates and
the auto-throttle speed system takes control of the throttles to maintain selected speed. The
throttles can be over-ridden at all times by the pilot. Auto-throttle disconnect switches are
located on each of the four throttle levers to be actuated by the palm or heel of the hand. The
actuation of any one switch disengages the auto-throttle system. The switches on No. 2 and No.
3 throttles also actuate the ‘Go-Around’ command on the flight director system, when armed.
The auto-throttle warning lights will show ‘Amber’ whenever the speed is above or below 10
knots in reference to the selected speed. The auto-throttle warning lights will flash red, whenever
the auto-throttles are disconnected. ’
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AUTO-THROTTLE SYSTEM:

1. Auto throttle system provides control of aircraft thrust levers to ‘maintain a preselected airspeed
during maneuvering, approach and landing phases of flight.

Auto throttle controls on the A/P — F/D mode select panel provide A/T engagement and
airspeed selections.

(1) Auto throttle engage switch provides control of system.
(a) ON light will illuminate with switch engagement.

(2) Auto throttle speed selector provides selection of desired auto throttle airspeed.
(a) Displayed on digital indicator.

(b) Command bugs on the airspeed indicator are posrtloned by the A/T selector and
display the selected A/T airspeed.

Fast/slow scale display is located on the captain and F/O’s attitude director indicator (ADI).

Auto Throt Warning light on flight mode annunciator panel provides alert indications and
system malfunction.

(1) Amber — Airspeed error of + 10 knots.

(2) Steady red — Self test switches on computer not “‘off".

(3) Flashing red — System has automatically disengaged.

Auto throttle palm disconnect switches are located on No. 1 and No. 4 thrust levers.

(1) Actuating palm go-around switches on No. 2 and No. 3 thrust levers will also disengage
A/T system.

GO-AROUND swW

GO-AROUND swW

AUTO THROTTLE
DISCONNECT sw

AUTO THROTTLE
DISCONNECT
SW

PILOT'S
CONTROL
STAND

CLUTCH
PACK
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A/T SPEED SWITCH

ON INDICATOR LIGHT
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COCKPIT REFERENCE, PERFORMANCE & FLIGHT PLANNING DATA

EMERGENCY OPERATING PROCEDURES

ALTERNATE OPERATING PROCEDURES

DIMENSIONS & GENERAL ARRANGEMENT

AIR CONDITIONING & PRESSURIZATION

AUTOPILOT & FLIGHT DIRECTOR

COMMUNICATIONS

ELECTRICAL POWER

EQUIP/FURNISHINGS

FIRE PROTECTION

FLIGHT CONTROLS

FUEL

HYDRAULIC POWER

ICE & RAIN PROTECTION

INSTRUMENTS

LANDING GEAR

LIGHTING

NAVIGATION

OXYGEN

PNEUMATIC

APU

DOORS

WINDOWS

EMERGENCY EQUIPMENT

ENGINES

MISCELLANEOUS SYSTEMS & EQUIPMENT

OPERATING BULLETINS
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COMMUNICATIONS

Three separate VHF communication systems are provided, each with a separate antenna. Each
control panel on the aft pedestal has dual tuning selection. There are two complete HF
communication systems, each with a separate antenna. Each is capable of single side band and

amplitude modulation operation.

The control panels are located on the pedestal. Selcal control panel is located on pilot’s overhead
panel and provides crew alerting that ground stations desire to communicate. Each crew station
has an audio selector panel which is used to select the communication or navigation system as
desired. Transmitter selection is provided through push button switches while receiver selection is
provided through receiver toggle switches. A voice recorder records all conversations in the
cockpit as well as all inputs to the audio selector panels. The latest 30 minutes of recording is
preserved. The voice recorder tape may be erased with aircraft on the ground, parking brake set
and erase button actuated.

Cockpit personnel can communicate via the flight interphone system and with ground personnel
at nose wheel well. A service interphone system comprised of 22 station jacks is provided for
ground personnel communication. A FLT/SVC interphone switch on S/O panel allows paralleling
the service and flight interphone systems. A cabin interphone system allows telephone-type
communication between the cockpit and passenger cabin attendant stations and between separate

attendant stations. In addition, the cabin interphone system may be paralleled with the flight -

interphone system through a FLT INT switch on cabin interphone module, located on pilot’s
overhead panel. Station selection is provided through a two-tone telephone dialing system. If
station called is busy, no dialing tone is available to complete the call. The passenger address
system enables crew members to make announcements to the passengers. It also supplies
boarding music and selectable pre-recorded announcements. In the event of cabin decompression
a pre-recorded emergency message automatically sounds over the system.

PA announcements uses the cabin interphone system through the two tone dialing and has
priority over the entertainment and interphone system. The passenger entertainment system
(PES) provides music and movie audio to each passenger seat via headset. Each seat has a
channel selection/volume control panel. Controls for the passenger entertainment system is on
cabin attendant panels IL through 4L. Passenger entertainment system may be turned off
through a ‘PES OFF’ button on cabin attendant panels IR through 4R. PA and audio test
buttons on cabin attendant panel IR must be off at all times or cabin reading lights will flash
throughout the cabin. These test buttons are for use by maintenance personnel only to test the
‘PES’. T'he passenger call system and flight crew/ground call system is provided for alerting
personnel.
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VHF COMMUNICATION SYSTEM

GENERAL

1. The 747 aircraft provides facilities for transmitting/receiving voice communications to ground
stations or other aircraft and provides navigation/distance information to the flight instruments,
weather conditions by radar, announcements to the passengers and communication between crew
members or ground personnel.

a. Passenger entertainment is also provided to entertain the passenger in flight by stereo or
monaural music and motion picture audio.

VHF COMMUNICATION SYSTEM

1. Three separate VHF communication systems are provided for the pilots.
a. Three dual head VHF control panels are located on aft electronic panel.
(1) Two pre-set frequencies available by selector switch.
(a) Green light illuminates indicating which head is selected.
(2) Antenna selector switch provides selection of normal VHF antenna or SAT COM antenna.
(3) Communication test button, on panel, provides operational check of receiver operation.

NOTE: No provisions for squelch level adjustment (level pre-set).

VHE @ om s B COMM

0-0@ @

COMM TEST NORM  SAT
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COMMUNICATIONS

The B-747F aircraft has the same VHF and HF communication as the present
B-747 fleet.

The cabin interphone system has been replaced with a cargo interphone/
intercom system with integral cargo call system. The ground service inter-
phone system has two additional jacks installed at the aft cargo door. The
handset has been removed from the cockpit. A handset in the fwd and aft
cargo deck is provided for cargo communication. The flight interphone system
can be connected to either the service or cargo interphone systems thru two
switches located on the S/O panel.

No PA system is installed. The flight deck may contact supernumerary
personnel via a monitor speaker thru the cargo interphone system.

An aft CG intermittent alarm signal from the weight & balance system will
provide visual and audible warning to the main deck and lower cargo areas.

The passenger entertainment and passenger service system has been removed.
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HF COMMUNICATION.  SYSTEM

HF COMMUNICATION SYSTEM

1. Two separate HF communication systems provide amplitude or single side band long range
communication.

a. Two HF control panels located on aft electronic panel.
(1) Four frequency selector knobs provide frequency range in 1 kcs steps.
(2) Mode selector switch provides either amplitude or single side band mode of operation.
(3) Squelch control provides selection of squelch level.

NOTE: HF transmitter must be keyed, after frequency selected, to start system automatic
tuning.
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SELCAL SYSTEM

SELCAL SYSTEM

1. Two SELCAL/Auralert systems are installed on aircraft to provide a means by which the ground
operator may alert the aircraft for further communication.

a.  Dual Selcal control panel is located on pilot’s overhead panel.
(1) Selcal selector switches provide selection of desired communication system.
(2) Selcal lights illuminate and flash when aircraft is called. |
(a) Pressing On lights extinguish lights and resets system.
b. Dual selcal decoder is located at upper equipment center.
(1) Selector switches provide selection of proper selcal code.

c.  Chime located underneath S/O panel emits two tones when aircraft is called.
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VOICE RECORDER SYSTEM

VOICE RECORDER SYSTEM

1. Voice recorder system records and preserves the latest 30 minutes of flight crew communication
and conversation.

a. Control panel is located on pilot’s overhead panel.
(1) Test button provides operational check of system.
(a) Meter displays pointer in green range.
(2) Erase button provides erasure of previously recorded. information.
(a) Parking brake on control stand must be set before erasing.

NOTE: Voice recorder system operates automatically when the essential AC bus is powered.

TEST ERASE

HEADSET
600 OHMS

COCKPIT VOICE RECORDER
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AVOID SELECTOR PANELS

AUDIO SELECTOR PANELS

1. Audio selector panels provide a means of selection of receiver inputs and transmitter microphone
inputs.

a. Jackboxes are located at the respective pilot and observer stations.
(1) Mike selector pushbutton switches illuminate when depressed.
(2) A filter switch provides filtering of navigation and ADF receiver inputs.

(3) Normal/Aux switch provides selection of normal or auxiliary amplifier.

MICROPHONE ———\

299900

VHF 1 VHF-2 VHF-3 HF-1 HF-2 INPH

56606

NAV-t NAV 7  ADF-1 ADF.2

AUDIO SELECTOR PANEL
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SPEAKER / MICROPHONE

MAIN DECK
CARGO

SIDE PANELS
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MAIN DECK
CALL PANELS
(Typ)

@ CARGO MASTER INTERCOM

.
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HANDSET

r & SPEAKER /| MICROPHONE 1
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ponce S22 LOWER LOBE
TR CARGO SIDE
. ) PANELS

CALL SWITCHES

When pressed a chime, tone or horn as applicable
will sound in the area called. Switch will illumi-
nate and chime or tone will sound when station
is being called. Switch will extinguish when the
PTT switch at the called station is pressed.

HANDSET SWITCH
/ INTERPHONE — Permits communications between

cargo interphone connected handsets only.
INTERCOM — Permits communications between
cargo speaker/microphone panels only.

C.G. ALARM RESET SWITCH

OFF — Lower lobe speaker/microphone panels con-
nected for one-way communication only to main
deck.

ON — Lower iobe speaker microphone panels con-
nected for two-way communication.

ALARM RESET -- Resets aft C.G. audio alarm.

NOTE: The cargo interphone may be connected to
the flight interphone and the service inter-
phone from the flight engineers panel.

CARGO INTERPHONE
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FLIGHT INTERPHONE SYSTEM

1.  Flight interphone system allows flight crew members to communicate with each other.

a. One flight interphone jack in nose wheel well.
(1) Allows ground personnel to communicate with cockpit, regardless of position of service
interphone switch.
b. R/T—INT switch (rocker type) on pilot’s control wheel.

R/T position (Top rocker switch) — When actuated will key whatever is selected on audio
selector panel.
INT position (Bottom rocker switch) — When actuated, will key flight interphone system

(1)

(2)
only.
/—f—— MICROPHONE ——\
b A O ¢

elolelolole

BOTH

NAV-1 NAV-2 ADF-1 ADF-2 RANGE VOICE

BOOM PA  MKR  AUX
OoXY NORM

AUDIO SELECTOR PANEL INTERPHONE SPEAKER

®

FLIGHT DECK
@ @|
CALL
( Boom mic PIT HEADSET ) FLT/CAB SERVICE
[/ = \} [/ = \J
Q g A g
— ~ INT INT
|
JACK PANEL FoN "
© @ 0

o

NOSE WHEEL WELL CONTROL PANEL
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SERVICE INTERPHONE SYSTEM

SERVICE INTERPHONE SYSTEM

1. Service interphone system enables ground personnel to communicate with one another from various
servicing stations.

a. 22 handset jacks comprise the service interphone system.
b. Service interphone switch (FLT/SERV) located on S/O panel.
(1) "ON" position — Connects service and flight interphone systems together.
(a) Enables flight crew to communicate with ground personnel.

(2) "OFF" position — Isolates service and flight interphone systems.

FLT /SERV PTT
ON
OFF
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CABIN INTERPHONE SYSTEM

CABIN INTERPHONE SYSTEM

1.

Cabin interphone system provides telephone type communication between cockpit and passenger
attendant stations, between separate attendant stations and also for making public address

announcements.

a.  Pilots control unit is located on overhead panel.

(1)

(2)
(3)

(4)

Five lighted pushbutton switches provide selective calling and communication of
attendant stations.

ON/OFF pushbutton switch provides cabin and flight interphone systems to be paralleled.
Call light illuminates when pilot station is called.
(a) Flashes when emergency call is made to cockpit.

PA In Use light illuminates when the passenger address system is used in cabin.

b. Pilot’s handset is located on control stand.

(1)

Reset button permits consecutive calls without replacing handset in cradle.

c. Attendant handsets (10) located at each attendant station.

(1)

Six pushbutton switches provide selective calling and communication with other stations.

d. Chime/Light panel (10) located at each attendant station.

(1)

Call light illuminates and chime sounds when that station is called.

(a) Call light flashes when emergency call is made to that station.

e. Dialing directory (interphone)

(1)
(2)
(3)
(4)
(5)

Pilot station — 31

Pilot alert — PP

All stations — 55

All attendant stations — 54

Lounge — 32

f.  Dialing directory (PA system)

(1)
(2)
(3)

First class section — 41
Tourist section — 42
Both sections — PA/PA

(a) If-call initiated from attendant station — 43
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GROUND CREW CALL SYSTEM

GROUND CREW CALL SYSTEM

1. Ground crew call system enables flight crew or ground personnel to alert one another.

a.

Grd Crew Call light, located on overhead panel, illuminates and chime sounds when ground
personnel are calling.

Flight Deck Call light on nose wheel control panel illuminates and horn sounds when flight
crew is calling.

ON | ON ON ON ON
NO FASTEN EXIT [GRDCREW FLT/DK
SMOKING| S/BELT | DOORS CALL DOOR REL

FLIGHT DECK

CALL
SERVICE

INT

FLIGHT

LIGHTS
ON

OFF

NOSE WHEEL WELL CONTROL PANEL
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PASSENGER ENTERTAINMENT SYSTEM

PASSENGER ENTERTAINMENT SYSTEM

1. Passenger entertainment is provided in the 747 aircraft, by movies or by stereo/monaural music.

a.  Movie control is provided at two flight attendant stations on the left side of the aircraft. (1L
and 4L station).

b.  Music is controlled by each passenger at his seat control panel.
(1) Individual headsets are provided.

NOTE: Announcements from the pilot or zone attendant automatically interrupt the program selected.

—

| PASSENGER

_ ENTERTAINMENT
SYSTEM -
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FREQUENCY INDICATOR (2)
Displays frequency from 116.0 to

VHF/HF/SELCAL COMMUNICATION CONTROL PANELS

151.97 MHz, as set by the frequen-

cy selectors.

FREQUENCY TRANSFER SWITCH
Permits selection of either left or
right-hand displayed frequencies.
Integral volume switch.

FREQUENCY SELECTOR (2 Each) —

Rotation of selectors changes
displayed frequency.

mefeNs¥el

VHF

@m 2
116.000 151975

COMM TEST SWITCH

When pressed receiver noise

may be heard indicating
receiver operating.

SATCOM ANTENNA

AMP|

PRESS TO SELECT

only

TOMM TEST NORM s.\

AFT ELECTRONICS
PANEL

ALT |=——— Provijsions

P

OVERHEAD PANEL

SELCAL LIGHT (2-Amber)
Blinking light and single hi-lo

PrEss
10
RESET

rRESS
T

HF-2 VHF-3

SELCAL
DECODER-2

VHF-1

SYLCAL

HF-)
DE|ODER-}

chime alerts pilots to incoming
call on communication radio
selected. Pressing SELCAL
light will extinguish light and
reset selcal.

SELCAL SELECTORS (2)

YN

—— FREQUENCY TRANSFER
LIGHT (2-Green)

IHluminates to show which
frequency has been selected
by transfer switch.

MODE SELECTOR

NORM — Provides operation
with standard power and with
the VHF antenna.

SAT — (Provisions only)

MARKER BEACON CONTROL

Sensitivity adjustment for beacon

identification.

SHARP — Decreased sensitivity

- to more sharply define mark-
er beacon fix.

BROAD - Increased sensitivity
to ensure reception.

Selects communication radios to monitor incoming calls.
Ground station must transmit selcal signal on SSB to alert

airplane monitoring SSB.

VHF 2 cannot be selected.

AFT ELECTRONICS
PANEL

[o]

FREQUENCY INDICATOR

2.00

MODE SWITCH
SSB — Single side band.

ﬁ

0
O 5-

Range from 2 to 30 MHz.

T FREQUENCY SELECTOR (4)
Rotation of each of the 4

Same as upper side band.
Provides peak power for
extra long range transmis-
sions. Station being
“worked’’ must also have
SSB capability.

AM — Amplitude modulation.

b

7

VOLUME SWITCH

SQUELCH SWITCH

selectors changes the corres-
ponding number.

Rotation clockwise decreases power level required by incom-
ing HF transmission in order to “break in"’. Eliminates back-
ground noise except when station breaks in.
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AUDIO SELECTOR PANEL
CONTROL WHEEL PTT SWITCH OXYGEN MASK BOOM HAND
MIC — Keys lighted mic selector. MICROPHONE MICROPHONE MICROPHONE
INT — Allows pilot to talk over gﬁf\x'SWNS

interphone without pressing
INPH transmit switch.

TRANSMIT SWITCH (6)
Press in to select transmitter; >
depressed switch will illumi-

INPUTS

‘ ADF FILTER SWITCH

VOICE — Range signals are
filtered out when selected.
Allows only voice to be
heard.

nate. Only one switch may
be depressed at any time.

RECEIVE SWITCH (12)

N

Switch up to monitor receiver.
Volume control is on indivi-
dual radio modules. Any num-
ber of receivers may be moni-
tored at the same time.

MICROPHONE ——————\

N

PA MKR  AUX

NORM

BOTH — Both range signals
and voice can be heard.

RANGE — Voice is filtered
out when selected. Allows
only range signals to be
heard. '

— INTERPHONE VOLUME
CONTROL

™~ AMPLIFIER SWITCH

BOOM/OXY SWITCH —

BOOM — Select when using
boom microphone.

OXY - Select when using
oxygen mask microphone.
-- Switch is guarded to

OXY position.

OUTPUTS

.
|
.
<o

Selects isolation amplifier in
audio selector panel. Loss of
the amplifier selected will
cause that audio selector panel

only to lose audio. Switch
to auxiliary amplifier.

q

COCKPIT
LOUDSPEAKER
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VOICE RECORDER CONTROL PANEL

INDICATOR TEST SWITCH
Fluctuates during normal recorder When test switch is pushed needle on
operation and when test switch is indicator will deflect to center of scale,
pushed. ' and test tone may be heard with head-
set plugged in headset jack.
PILOTS’
OVERHEAD /
PANEL @ @- ERASE SWITCH
MICROEH LA Hold switch in for
_'c ol ) several seconds to erase
Picks up cockpit area R all four channels. Air-

conversation on one
channel.

NOTE: Captain's,

First Officer’'s and ¢

Flight Engineer’s mi-
crophone inputs are
recorded on three
other channels.

plane must be on ground
with parking brake set
and AC power available.

HEADSET JACK

Headset may be plugged into jack
to monitor tone transmission during
test.

NOTE: With the essential radio master switch ON, the voice
recorder runs through a complete cycle approximately every 30
minutes. It then begins a new cycle — erasing the old recording
and recording the new. If an “incident” occurs, consideration
should be given to deactivating the voice recorder, if desired, to
preserve the recording.
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FLIGHT INTERPHONE PANEL

SN

FLT DECK o
. OWBW% subme,

an | oow | on o PILOTS
oeins 1 dedn E.‘Jf“’ vore: OVERHEAD PANEL

FLIGHT INTERPHONE
JACK ©® @

e,

I

GRD CREW CALL SWITCH
When pressed the horn in the nose wheel will

i sound.
) FLT DECK CALL SWITCH
When pressed a chime will sound in the cock-
NOSE GEAR pit and the ON portion of the GRD CREW

CALL switch on the pilots’ overhead panel
will illuminate and remain illuminated for 30

seconds.

FLIGHT/GROUND CREW CALL SYSTEM

g

06600

VHE-1  VHF.2  VHF.3  HF HF-2 INPH

b@@@@@

NAV-1 NlV? AD'I ADF-2

IANG( VOICE
OEOO @\

INPH TRANSMIT SWITCH (FLIGHT
INTERPHONE)

Used to communicate between sta-
tions having an audio selector panel
plus the FLT INT jack at the nose

gear.:

" INPH RECEIVE SWITCH

(FLIGHT INTERPHONE)

BOOM ,’OXY SO0M PA MKR  AUX
SWITCH — () Q&\)@@ T~ INPH VOLUME CONTROL SWITCH
o - C. |

AUDIO SELECTOR PANEL

To Talk On Flight Interphone:

— Press INPH TRANSMIT SWITCH. Use hand microphone.
phone, place BOOM/OXY switch to desired position.
— Pilots can also talk on flight interphone by pressing the PTT switch on the pilots’ control wheels.

To Listen To Flight Interphone:
Press the INPH receive switch up.

Press PTT switch to talk.

If using oxygen mask or boom micro-
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SERVICE INTERPHONE PANELS

FLT/SERV SWITCH (SERVICE INTERPHONE) \ w b 5
Service interphone is used to communicate ~\@ {;\}. §
between stations having a service jack. The e a, !
FLT/SERV switch connects service inter- A
phone to flight interphone. To use service FLIGHT ENGINEER'S
interphone from the cockpit, it must be PANEL

connected to flight interphone.

To Connect Flight and Service Interphones:
Place the FLT/SERV switch ON. Use normal flight interphone procedures to talk to outside serv-

ice jacks.

To Disconriect Flight and Service Interphones:
Place the FLT/SERV switch OFF.

FLT/INT SWITCH
T — Used to connect flight and cabin inter-
| phones. Allows the flight crew to talk

. _ 1 " 2 " 3 " [ with cabin attendants using microphones
NUMBERED : vy ] Mo and earphones other than the handset.

To Connect Flight and Cabin Interphones:

Press the FLT/INT switch. FLT/INT light illuminates. Use normal flight interphone proce-
dures with the hand, boom or oxygen mask microphones. Use the normal cabin interphone
procedure of selecting two numbered switches for the desired station.

To Disconnect Flight and Cabin Interphone: ‘

Press the FLT/INT switch again. FLT/INT light extinguishes.

NOTE: Always press the FLT/INT switch again to extinguish the FLT/INT light when the
conversation is ended. Leaving the light illuminated is the same as leaving the handset off the
hook and will cause the cabin attendant to receive a busy signal.

= [on]

EARLY AIRPLANES
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CABIN INTERPHONE CONTROL PANELS

-

- R. H.
STATEROOM pOOR 2
-

~~ STAIRWAY
- X s
PILOTS' PILOT R. H. D> NIt PA
CONTROL H. ———
STAND ,
1<
NP, DGOR /
AMP -
- —— CABIN INTERPHONE
MODULE
EARPHONE Used to communi-
cate between sta-
PILOTS’ HANDSET tions having a hand-
Used to talk to attend- Set:

ants and to make PA
announcements.

DIRECTORY ————\

Lists numbers of attend-
ants and PA inputs.

PUSH TO TALK SWITCH™ |

Hold down to speak. =

/

RESET SWITCH

Push to cancel call.
Same as placing hand-
set on hook.

-

MICROPHONE -~

PILOTS’ HANDSET

v

= o

EARLY
A/RPLANES

NUMBERED SWITCHES (5)

— Used to call stations.
For example, to call
right hand door #3,
push ‘2", then “3".

— AIll stations may be
called simultaneously
by selecting ‘‘55".

=

1||2']|3
a|s]|ra

AN

AT PA
INT IN USE

cAu
RESES

CALL LIGHT/

— llluminates steady for
cabin attendant.

normal call (31) from

— Illuminates flashing for priority call (PP or 55)

from cabin attendant.

— Single chime sounds for both types of calls.
— Light extinguishes when pilots’ handset is lifted

off hook.

To Call Attendant (Using Handset) — This is the primary way of talking to the cabin attendants.
It is not necessary to press the FLT INT (ON) switch when using the handset.

— Remove handset from hook; listen for tone.

Lack of tone indicates the system trunklines are

busy. Tone must be present to call attendants even on priority (55) call.
— Press station numbers. HI-LO chime will sound once and pink call light will illuminate steady

at station called.

— Press push to talk switch to speak. Release when listening. If station called is talking to an-
other attendant, there will be no call light or chime; however, pilot will “break into’’ their con-
versation and taik to both attendants. |f attendant is making a PA announcement, attendant
will be able to hear pilot, but must press reset switch to cancel PA and talk to pilot.
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PASSENGER ADDRESS CONTROL PANELS

! [
PILOTS' OVERHEAD. 123 |8 [

=

=

PANEL

CALL

RESET

4 || 5 |PAI e

CONTROL STAND

PASSENGER ADDRESS

With Handset:
— Lift handset off of hook. Listen for dial tone.
The dial tone must be present before the PA switch can be used.
If the PA is being used by another station, the PA IN USE light will illuminate.

— Push PA switch twice.
The PA light will illuminate indicating the pilots are connected to the priority side

of the PA, and will override any cabin attendant making a PA announcement.

NOTE: If pilots use 43 with the handset from the cockpit, they will not override

cabin attendants making a PA announcement.
— Press the handset push-to-talk switch to transmit.
The PA light will extinguish when the handset is placed back on the hook or the

handset reset switch is pressed.

= o

EARLY AIRPLANES

MICI HONE N

ol M0 o B

VHF.)  VHF.2  VHF.3  NHF. ME.2 IN’“

6%@6@@

m. uAv: A1 ADRZ L WOTH |_~ Used to monitor PA announcements
‘ in passenger cabin.

@@Q

AUDIO SELECTOR PANEL

s00M

oxv

NOTE: Only the control stand handset
can be used to make PA announcements
from the cockpit.
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'PASSENGER ENTERTAINMENT CONTROLS

The passenger entertainment system (PES) provides
music and movie audio to each passenger seat via
headset. Each seat has a channel selection/volume
control panel and a headset jack. Entertainment
system audio is automatically overridden by Pass-
enger Address System.

CONTROLS AND INDICATORS

1. AUDIO button (panel 1L only) — Turns on
PES to individual passenger seats. Blue—OFF,
white—ON.

2. MOVIE button — Starts movie projector.
— Normally two movies provided.

— Projector shows first movie, then stops.
— Blue—OFF, white—ON.

3. OFF button — Stops movie projector.

4. CYCLE button — Pressing cycle button with
projector stopped (OFF) turns on cycle indica-
tor and cycles projector forward (without
showing movie) to end of movie. Projector then
stops and movie off indicator turns on. At end
of second movie projector stops and must be

serviced. Projector must be stopped before
cycling.

—
PES
OFF

Cabin Attendant Panels 1R thru 4R

5. PES OFF button — Turns passenger entertain-
ment system power off or on to respective
zones. Blue—ON, white—OFF.

NOTE: Both the PES ‘button and the PSS
button must be ON (blue) for passen-
ger entertainment system operation.

[ [eant
Cabin Attendant Panel 1R

6. PA and AUDIO buttons — For use by Mainte-
nance only for functionally testing the PES.

Must be OFF (blue) at all times.

il PSS AND PES OPERATION
READING LIGHTS AND CALL SYSTEM
PSS 5L uE oN WHITE OFF —
ENTERTAINMENT 8 MOVIE SYSTEM
PES —BLUE ON WHITE OFF —
NORMAL READING LIGHT & CALL OPERATION
PSS SWITCH ON(BLUE) CHIME ON (BLUE)

NORMAL SEAT & MOVIE AUDIO OPERATION PSS 8 PES
SWITCHES ON(BLUE)& AUDIO SWITGH ON NO.1I LH
PANEL ON(WHITE) -

PA AND AUDIO SELF-TEST SWITCHES BELOW

——

MUST BE BLUE (OFF) AT ALL TIMES )
N—— v

Cabin Attendant Panel 1R

7. Placard

(’ PSS AND PES OPERATION

pss READING LIGHTS AND CALL SYSTEM
22 —BLUE ON WHITE OFF —

PES ENTIERTAINMENT & MOVIE SYSTEM
FES —BLUE ON WHITE OFF—

NORMAL READING LIGHT & GALL OPERATION
PSS SWITGH ON(BLUE) CHIME ON (BLUE)

NORMAL SEAT & MOVIE AUDIO OPERATION PSS & PES

SWITCHES ON(BLUE) & AUDIO SWITGHON NO.T L H
PANEL ON (WHITE)

Cabin Attendant Panel 4R
(also Nos. 2R & 3R C/A seats)

8. Placard

ﬁ
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PASSENGER SERVICE CONTROLS

The passenger service system includes the passenger 5. ATTND CALL RESET button — Resets call
reading lights and the passenger call system (lights light system.
and chime).

CONTROLS AND INDICATORS

nat
(@[
READING

" Cabin Attendant Panels 1R thru 4R
1. READING Lights Control Knob —

SEAT — reading lights are controlled by each
passenger seat switch in respective zone.

ON — all reading Iights are on in the respective
zone.

eor'r
Cabin Attendant Panels 1R thru 4R
2. PSS OFF button — Turns passenger service
system power off or on to respective zones.

Blue—ON, white—OFF,

NOTE: Button must be ON (blue) for passen-
ger entertainment system operation.

—
o CH-OFF |-
—

Cabin Attendant Panels 1 thru 4, L & R

3. CH—-OFF button — Turns off passenger chime
audio. Blue—ON, white—OFF.

R
TEST
ATTND) |

CALL 1
RESET
Lk Ry

Cabin Attendant Panels 1R thru 4R

4. ATTND CALL TEST button — Tests passenger
row call lights. During test all call lights will be
on when reading lights are in the ON or SEAT
position in respective zone.
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COCKPIT REFERENCE, PERFORMANCE & FLIGHT PLANNING DATA

EMERGENCY OPERATING PROCEDURES

ALTERNATE OPERATING PROCEDURES

DIMENSIONS & GENERAL ARRANGEMENT

AIR CONDITIONING & PRESSURIZATION

AUTOPILOT & FLIGHT DIRECTOR

COMMUNICATIONS

ELECTRICAL POWER

EQUIP/FURNISHINGS

FIRE PROTECTION

FLIGHT CONTROLS

FUEL

HYDRAULIC POWER

ICE & RAIN PROTECTION

INSTRUMENTS

LANDING GEAR

LIGHTING

NAVIGATION

OXYGEN

PNEUMATIC

APU

DOORS

WINDOWS

EMERGENCY EQUIPMENT

ENGINES

MISCELLANEOUS SYSTEMS & EQUIPMENT

OPERATING BULLETINS
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ELECTRICAL SYSTEMS:

Primary AC electrical power is supplied by four 60 KVA engine driven generators. Each
generator isolated has a continuous load capability of 54 KW and a 5 minute load limit of 8I
KW. Generator frequency is maintained at 400 cycles by four engine driven constant speed
drives. Generator voltage is maintained at |15 volts by voltage regulators within each generator
control unit. Each generator is controlled through a field relay and its output connected to its
respective AC load bus through a generator breaker. Each AC load bus can be connected to the
sync tie bus through a bus tie breaker and split system breaker. The field relay, GB, BTB, and
SSB are controlled by switches on S/O panel. Protective circuits in the generator control unit
will isolate the fault and trip the appropriate breakers. Under certain faults, the bus tie breaker
will automatically reclose to minimize power losses to any of the load busses. Should a fault
occur, the system will not only isolate the fault but will also identify the failed component and
provide a readout on the Main/APU generator fault annunciator, when the ‘read’ button is

pressed. '

The essential AC bus is normally powered by AC load bus No. 4, but can be powered by
generators No. |, 2, and 3 or turned off. When the essential power selector switch is positioned
to Gen |, 2, or 3, AC power is supplied directly from the respective generator and not the
associated load bus.

28 volt DC power is supplied to the DC busses by transformer-rectifier units, powered by the
II5 volt AC busses. The DC busses can be isolated by DC bus isolation switches on S/O panel,
but are normally connected in parallel. The maximum continuous DC load for each T/R is 75

amps.

Battery power is provided by a main aircraft and an APU battery, controlled by a single
guarded battery switch. The APU battery is used for APU starting. The main and APU batteries
are maintained in a fully charged state by individual battery chargers. The battery chargers are
powered by the ground service bus. ' '

The ground service bus may be powered by any one of three ways by selecting the
appropriate switch:

I. Normally powered from No. | AC load bus (main generators, external power or APU)
2. Powered by No. | external power source by selecting Grd. Serv.
3 Powered by No. | APU generator by selecting Grd. Serv.

The ground handling bus is automatically connected to or APU-GEN |. This bus is powered
on the ground and only by these two sources. External Pwr No. | has priority in supplying
this bus. '

The standby AC and DC busses are normally powered by the essential AC & DC busses. With
essential power failure, the AC standby bus may be powered from a static inverter and the DC
standby bus directly by the main aircraft battery, through a standby power switch on S/O panel.’

An auxiliary power unit (APU) installed in the tail of the airplane drives two generators that
can power the main AC load busses. APU generators are identical to the main engine driven
generators but can be operated at higher output because of forced air cooling. APU generator
power cannot be paralleled with each other or to any other AC power sources on the tie bus.
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ELECTRICAL SYSTEMS: (Continued)

External power sources can supply the main AC load busses through two external power
receptacles. These are located aft of the nose wheel well on the lower right side of the aircraft.
External power sources cannot be paralleled with each other or to any other AC power source

on the tie bus.

AC and DC meters through switches, provide a readout of the selected source. A generator
test switch on the AC meter control panel, provides permanent magnet generator voltage and
CSD RPM readout. -~

Galley power is provided by switches on the S/O panel. Bus No. | switch powers the forward
galley. Bus No. 3 switch powers the mid galley while bus No. 2 and 4 provide power to the aft
galley. Galley ‘Trip Off’ lights illuminate if a faulty galley circuit occurs or from galley
overloading the APU or external power source.

Electrical Systems
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ELECTRICAL

The B-747F electrical system is the same as our present fleet with a few
exceptions.

The Standby Power switch is now three positions - "Off" - "Normal" - "Manual
On" with the Standby Power switch in the "Normal" position, and with loss of
essential AC or DC, the Standby AC and DC bus shall automatically change over
to static inverter and Battery bus. The 'Manual On" position allows pilot to
select static inverter and Battery bus to power the Standby AC and DC busses.

New Watt/Var and frequency meters prevent fluctuations during HF transmissions.

A Main Deck Cargo Handling AC bus can be powered only from the Ext Pwr #2
or APU generator #2. An additional T/R unit provides power to the Main Deck
Cargo Handling DC bus.

The Hot Battery c/b bus has been relocated and is now under the S/0 table.
An Essential AC c/b bus is provided and is located to the left of the overhead
c/b panel.

The galley power switches have been removed on the B-747F aircraft.
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ELECTRICAL SYSTEMS:
GENERAL

1. Electrical power is furnished by four engine driven generators. Two APU driven generators or two
ground power units.

a. Engine driven generators may be operated isolated or parallel.

(1) Isolated — Each generator supplies its respective bus.

(2) Parallel — All generators supply a common sync tie bus which supply all main busses.
b. A split system breaker (SSB) divides the sync tie bus in half.

(1) Split system breaker is controlled manually by switch on S/O panel.

(a) SSB Open light on S/O panel illuminates when breaker is tripped.

= -AC POWER SYSTEM

1

1. Six 1156V AC main load busses and two 115V AC ground busses.
a. Busses No. 1 — No. 2 — No. 3 — No. 4 are powered by their respective generators or tie bus.
b. Essential bus is powered through a rotary essential power selector switch on S/O panel.
(1) Normal position — Powered from No. 4 AC load bus.
(2) No. 1, No. 2 No. 3 position — Powered from respective generator.
(3) Essential Bus Off light located on S/O pz;mel.
(a) Illuminates with essentiai bus failure.
(4) Master Essential Bus light located on center instrument panel.
(a) Nluminates (does not flash) with essential bus failure.
c. Standby bus is powered normally by the essential AC bus.
(1) May be powered from static inverter controlled by switch on S/O panel.
(a) Standby Power On light illuminates when switch turned on.
d. Ground service bus is normally powered by AC bus No. 1.

(1) May be powered from APU generator No. 1 or external power No. 1 when their
respective control switch, located on S/O panel, is placed in the GRD SERV position.

e. Ground handling bus is powered on the ground only by APU generator No. 1 or external
power No. 1.

(1) External power No. 1 has priority — must be plugged into aircraft only.

(2) Loads supplied are the No. 4 electric hydraulic pump, fueling valves, service interphone
and cargo handling.
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DC POWER SYSTEM:

DC POWER SYSTEM

1. Five 28 volt DC busses.

a.

Bus No. 1 — No. 2 — No. 3 are operated in parallel by their respective T/R's.

(1) T/R output displayed on DC ammeter through pushbutton selector switches located on
S/O panel.

(2) Bus voltage displayed on DC voltmeter through pushbutton selector switches located on
S/0 panel.

Essential bus is normally powered by the essential T/R.
(1) Can be powered by bus No. 1 — No. 2 — No. 3 if essential T/R fails.

(2) Essential T/R output and essential DC bus voltage displayed on ammeter and voltmeter
through pushbutton selector switches located on S/O panel.

Standby bus normally powered from essential DC bus.

(1) May be powered from battery bus controlled by standby power switch located on S/O

panel.
DC bus isolation switches located on S/O panel control relays to isolate the busses.

(1) Open lights on S/O panel illuminate when respective switch is positioned to open.

BATTERY POWER SYSTEM

1.  Two battery busses.

a.

b.

Hot battery bus powered directly from battery.
Battery bus normally powered from essential DC bus.

(1) With loss of the essential DC bus, it is powered from battery through guarded battery
switch on S/O panel.

Battery is located on floor behind S/O panel.
(1) Maintained by battery charger on rack next to battery.

(2) Battery voltage and amperage displayed on indicators through pushbutton selector
switches on S/O panel.
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ELECTRICAL POWER SYSTEM
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GROUND POWER SYSTEM:

" GROUND POWER

1. Two external power receptacles on forward right side of fuselage are provided.

a. With both external power units supplying power — the split system breaker automatically
trips, preventing paralleling.

b. AC Connected lights, located near receptacles illuminate when external power is plugged into
aircraft.

c. Power Not In Use lights, at receptacles, illuminate until external power is being used.

2. External power units are controlled by their respective switch on the S/0 panel.
a. AC CONN lights on S/O panel illuminate when external power plugged into aircraft.
b. No. 1 external power switch controls No. 1 external power system.

(1) GRD SERV position allows No. 1 external power to supply the ground service bus.

c. No. 2 external power switch controls No. 2 external power system.
d. PWR On Bus lights, on S/O panel, illuminate when external power supplies the aircraft.
e. Bus powef control units provide control and protection for external power.

f.  Ammeters on S/O panel display loads from individual power units. (APU or external power).
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MAIN AIRCRAFT GENERATOR SYSTEM:

MAIN GENERATOR SYSTEM

1. Constant speed drive (CSD).converts the varying speed of the engine to a constant RPM, so that its
generator will provide a constant 400 cycle output.

a. Completely self-contained oil system.

(1) Oil is cooled by fan air.
(2) Oil temperature is displayed on indicators located on S/O panel.
(a) Outlet temperature is a measur;ameirit of CSD oil cooling.
‘(b) RISE temperature is a measurement of CSD workload.
|

‘1" To read rise temperature, CSD' oil temp rise button, on S/O panel, must be pressed.

(3) Low Qil Pressure lights on S/O panel illuminate with low oil pressure.

Guarded CSD disconnect switches on S/O panel provide a means of disconnecting CSD from
engine. ;

(1) Actuating disconnect switch will electrically trip its respective generator breaker.

(2) A positive CSD disconnect can be verified by PMG voltage indicating zero and CSD RPM
reading zero. :

2. Generators rated at 60 KVA consist of a permanent magnet generator and a three-phase generator
on a common shaft.

a.

d.

e.

i i 1
PMG output used for control power and generator excitation (field current).

(1) PMG voltage may "be read on AC vo|tmeter through pushbutton selector switches, on S/0Q
panel (Gen test pushbutton switch must be pressed). . T

Main generator output voltage and frequency are displayed on meters through pushbutton
selector switches located on S/O panel.

ol o, i ’
Main generator real and reactive loads displayed on individual KW/KVAR meter.
(1) KVAR button must be pressed to read reactive load of generator.
Generators are cooled by fan air. |

GEN BRG Failure lights on S/O panel illuminate with impending failure.

: . : i i
3. Generator control units (GCU) provide voltage regulation, control power and fault protection for its

respective generator.

[

f
4. Load controller units provide KW balance of generators, when operating in parallel and perform

fr

equency control (JOG), before generators ar?i paralleled.
7 3
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MAIN AIRCRAFT GENERATOR SYSTEM:
5. Generator field relay completes the generator field circuit and is controlled by field switches on
S/0 panel.

a. Field Off lights on S/O panel illuminate when field relay has tripped for its respective
generator.

6. Generator breakers connect output of generator to load bus and are controlled by gen switches on
S/0 panel.

a. GEN Open lights on S/O panel illuminate when generator breaker trips for its respective
generator.

7. Bus tie breakers connect load bus to sync tie bus and are controlled by bus tie switch on S/O
panel.

a. Bus Tie Open lights on S/O panel illuminate when breaker has tripped for its respective
generator.

8.  Automatic paralleling will allow generator breaker to close when load controllers JOG generator
frequency, within limits.

a..  On 747 aircraft, there is no manual frequency control.

9. Manual paralleling  (Random) is accomplished by closing appropriate bus tie breaker for its
respective generator. :

a. No precaution necessary.

10.  Fault annunciator module located at S/O panel displays generator unit failures (for maintenance)
and generator or bus faults (for flight crew).

a.  Panel may be read by actuating read switch located below panel.
b.  Panel may be reset by actuating read and reset switch at same time.

11.  Faults effecting the generator output will cause a trip of its respective bus tie breaker, followed by
a trip of the field relay and generator breaker.

a. BTB will automatically reclose, restoring power to bus.

b. Displayed on annunciator module as Gen Cont Unit.

12.  Generator feeder faults are divided into differential fault zones, depending upon where the short
occurs.

a. Zone No. 1 differential fault will trip field relay and generator breaker if short occurs between
generator and generator breaker. 2

b. Zone No. 2 differential fault will trip all breakers (vertical trip) if short occurs between GB
and BTB.

(1) No automatic reclosure of BTB.
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MAIN AIRCRAFT GENERATOR SYSTEM:

c. Displayed on annunciator panel as Gen/Feeder.

NOTE: If Gen/Feeder displayed on annunciator, consider all conditions before resetting breakers, as
electrical fire could result.

13. Bus faults caused by a short on sync tie bus will cause the split system breaker to trip and the two
associated BTB's to trip.

a. If APU or external power is furnishing power to aircraft, their breakers will trip also.

b. Displayed on annunciator panel as Gen/Feeder.

NOTE: If Gen/Feeder displayed on annunciator, consider all conditions before resetting breakers, as
electrical ﬂre could result.

GALLEY POWER SYSTEM

1. Power is controlled to the galleys by four switches located on S/O panel.

a. Galley Trip Off lights on S/O panel illuminate if galley power is auton.iatically disconnected.

(1) All galleys will trip off if 260 Amps is exceeded when using APU or external power.
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STANDBY POWER:

ESS AC BUS
NORMAL
OFF
. CONDITION: STANDBY POWER ON
GEN 2 NO ESS AC OR DC
GEN 1
ESS BUS
OFF

S 2 S—

*

|
I
I
|
|
|
|
i
|
I
I
i
I
i
|
—O0 'I o— —]' STBY DC I
i
I
|
|
I
I
i
I
I
|

FROM
' DC 1 } o
DC 2
DC 3 I
STANDBY q
BATTERY POWER
ON
STATIC
INVERTER
ON & . ]
BATT BUS
OFF
MAIN [ biobE REMOVED ON
BATT LATER AIRPLANES
115V AC

28V DC
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CSD AND GENERATOR SCHEMATIC:

SYNC BUS

TYPICAL GENERATOR — CSD]

—_————

VOLT

REG
o o
@ TR C/B

csD oIL
TEMP RISE

OIL OUT

28V DC

115V AC
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PRIMARY POWER DISTRIBUTION:
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GROUND HANDLING AND SERVICE BUS LOADS:
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EXTERNAL POWER RECEPTACLES:
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GENERATOR CONTROL UNIT:
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LOAD CONTROLLER:
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BUS POWER CONTROL UNIT:
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CONSTANT SPEED DRIVE CONTROL PANEL:

[ Gt See
rrl/ E Soeea
1505 nz
HERE
T o
o i3 MG
5w
’
_6-'-1_;.:.!'5
oo
: Cuie B ,
e T 7 FLIGHT ENGINEER'S
R,
“““ Y7 UPP§ R PANEL
’ - -
,
A 2%
T
%,

i o CSD OIL LOW PRESSURE LIGHT (Amber)

T g : o
L Y llluminates when oil pressure within
P CSD is low.

LA

CSD DISCONNECT SWITCH . :

GUARD DOWN — Normm srey varv: ~

tion. i

DISCONNECT — Mechanically dis- =3 23,
connects CSD from engine. Re- - —|| |ersconneer

set only on ground. Generator
breaker trips.

~

?T;ETIDS:

-
-
L

CSD OIL TEMPERATURE INDICATOR——

Normally reads temperature of oil
leaving CSD (OIL OUT). With : l
CSD oil temperature rise switch

pressed, indicator reads oil tem-
perature rise through CSD.

CSD OIL TEMPERATURE RISE SWITCH

When pressed causes indicator to read
CSD rise temperature.

AC POWER MODULE

P ' o Electrical Systems 7%
NORTHWEST
ORIENT e
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GENERATOR CONTROL PANEL:

SPLIT SYSTEM BREAKER SWITCH

TRIP — Opens circuit dividing electrical system into sepa-
Will trip automati-
cally to isolate one-half of sync bus from sync bus

faults. Will also trip automatically when two like aux-
iliary generators are used to power the sync bus. The

rate two-generator parallel systems.

SSB may be tripped manually if desired.

SPLIT SYSTEM BREAKER OPEN
LIGHT (Green)

ILLUMINATED — Indicates
split system breaker open.

F/E UPPER PANEL

BUS TIE BREAKER OPEN

LIGHT (Amber)

ILLUMINATED — Gen-
erator disconnected
from sync bus.

GENERATOR BREAKER

OPEN LIGHT (Amber)——= 1% 1@

ILLUMINATED - Gen-
erator disconnected
from its AC bus.

GENERATOR FIELD OFF
LIGHT (Amber) =
ILLUMINATED — Indi-
cates generator field
deactivated.

v

BUS TIE BREAKER SWITCH

2
- TRIP — Disconnects AC
ey bus from sync bus.

......

aELD EL BT g Trips automatically due

to electrical faults. Re-
closes automatically af-
ter generator breaker
trips.

GENERATOR BREAKER
SWITCH

TRIP — Generator dis-
connected from its AC

bus. Trips due to

CSD disconnect, engine
shutdown, CSD or elec-
trical faults, APU or ex-
ternal power breaker
closed.

HELD
oFF

CLOSE — Connects gener-

GEN 88G.
FALURY

ator to its respective
bus. TRips external or
APU power if connected
to sync bus.

GENEﬁATOR BEARING FAILURE
LIGHT (Amber)

ILLUMINATED — Indicates impend-
ing generator bearing failure.

GENERATOR FIELD SWITCH

TRIP — Deactivates generator field and trips
generator breaker. Trips automatically due
to electrical faults and when fire switch is
pulled.

AC POWER MODULE
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A/C POWER INDICATORS:

KW/KVAR METER

Normally reads KW output
of the generator. Reads
KVAR while KVAR
switch is depressed.

ESSENTIAL POWER SWITCH

Selects power source for the essential AC bus.
External or APU can supply the essential AC pow-
er if connected to the sync bus when generator

4 bus tie breaker is closed and essential AC bus
switch is selected to NORMAL.

KVAR SWITCH ESS BUSS PILOTS’
Press to read KVAR on all OFF CENTER
KW/KVAR meters. PANEL

F/E UPPER PANEL — ESSENTIAL BUS OFF LIGHT

(Red)

ILLUMINATED - Indicates that
the essential AC bus is not
powered.

FREQUENCY METER

Indicates frequency (H,) out-
put of the selected generator
and CSD RPM when test
switch pressed.

™ AC VOLTMETER

Indicates voltage output of the
selected generator and PMG
when test switch pressed.

GENERATOR TEST SWITCH \

Press in conjunction with selected AC METERS SWITCHES (Blue)

engine driven or APU generator AC . Press to select generator readout on
meter switch to read permanent mag- AC voltage and frequency meters.
net voltage (PMG) on the AC volt- On light will illuminate in depressed
meter and CSD rpm on the frequency switch.

meter. If an APU generator is se-
lected, CSD rpm will read zero.

ELECTRICAL CONTROL
MODULE
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DC POWER CONTROLS AND INDICATORS'

DC AMMETER

Indicates DC current out-
put of selected source.

DC VOLTMETER
Indicates voltagem

lected DC bus.

BATTERY SWITCH

ON — Battery serves as back “\

up to supply battery bus,
DC standby bus and static
inverter in event of essen-
tial power failure.

OFF

— Battery isolated from all
loads except hot battery
bus. ' :

— Battery will continue to
receive charge.

— APU will automatically
shut down.

/ DC METERS SWITCHES (Blue)

Press to read voltage and am-
perage on DC meters. White
ON light will illuminate in
depressed switch.

DC METERS

[ BATTERY
ON ON ON /
Aol | e 3
BATT R BATT

ON ON

wi w2

FLIGHT ENGINEER'S PANEL
DC METERS MODULE

DC BUS 3 ISOLATION SWITCH DC ESSENTIAL BUS ISOLATION

OPEN — DC bus 3 and
essential DC bus isolated
from busses 1 and 2.

CLOSE — Bus 3 paralleled
with DC bus 1. Also.
paralleled with DC bus 2
and essential bus if other
isolation switches are
closed. lIsolation relay 3
opens automatically
{switch does not move)

Less Bus /
cxosrr
OPEN

#

when essential power

switch is moved to the 3,
2 or 1 position.

DC BUS 2 ISOLATION SWITCH

OPEN — Bus isolated.
CLOSE — Bus 2 paralleled

with DC bus 1. Also
paralleled with DC bus 3
and essential bus if other
isolation switches are
closed.

FLIGHT ENGINEER’S PANEL

DC BUS ISOLATION MODULE

SWITCH

OPEN — Essential DC bus
isolated.

CLOSE — Essential DC bus
-paralleled with DC bus 3
and busses 2 and 1 if
other isolation switches
are closed. '

DC BUS ISOLATION RELAY
OPEN LIGHTS (Green)

llluminates when correspond-
ing isolation relay is open.

DC POWER CONTROLS AND INDICATORS
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EXTERNAL POWER CONTROL PANEL:

EXTERNAL POWER ON BUS LIGHT (Green)—

ILLUMINATED — External power breaker
:switch .closed, power on sync bus.

EXTERNAL POWER 2 BREAKER SWITCH

OFF — External power 2 ls disconnected from sync
bus.

CLOSE — External power 2 is connected to sync
bus. Split system breaker will automatically trip
if external power 1 is also on sync bus. Gener-

\ator breaker will not close if the SSB fails to trip.

EXTERNAL POWER CON- e
NECTED LIGHT (White) ! J PWR 1
ILLUMINATED — Exw
power unit connected to N
airplane. Ground hand-
ling busses will be pow-
CLosE

ered by external power
1 only.

O

‘L

" F/E UPPER PANEL

.........

...............

L D L R S R S )
R PO

SPLIT SYSTEM
BREAKER

ClOS(
'IIP

'EXTERNAL POWER 1 BREAKER SWITCH

OFF — External power on ground handling busses only. _

GRD SERV — Ground handling and ground service busses powered.

CLOSE — External power 1 is connected to sync bus.
system breaker and all bus tie breakers are closed and essential
power switch is in NORMAL, the entire electrical system will

be powered.

AC POWER =

AUXILIARY POWER
AMMETER

Indicates current
output of the aux-
iliary generator pow-
ering the sync bus.

If split

A
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STANDBY POWER CONTROL PANEL

ESSENTIAL BUS OFF
LIGHT (Red)

Illuminated when essen-
tial AC power is lost.

STANDBY POWER ON .
LIGHT (Green) L \ " TPOWER
ILLUMINATED — In- ;

dicates. that standby
power switch is ON.

STANDBY POWER SWITCH/

ON — Essential AC and essential DC busses disconnected from standby AC and standby DC busses,
respectively. Static inverter is turned on by battery bus power and. will power the standby AC
bus. Standby DC bus is powered by the battery bus.

(Battery switch must be ON.)
OFF — Standby power system is powered from essential busses.

FLIGHT ENGINEER'S
PANEL

STANDBY POWER CONTROLS
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"RADIO MASTER AND GALLEY POWER CONTROL PANEL:

ESSENTIAL RADIO BUS SWITCH

ON — Connects essential radio bus-
ses to the:airplane AC and DC
_essential busses. .

NO. 2 RADIO BUS SWITCH .

ON — Connects No. 2 radio busses
~ to No. 2 AC and DC busses.

PILOTS’ OVERHEAD PANEL

RADIO MASTER BUS
MODULE

GALLEY POWER TRIP OFF LIGHTS (Amber)

ILLUMINATED — The galley power bus
has been automatically disconnected
from its airplane bus.

GALLEY POWER BUS SWITCHES

ON — Galley power bus is con-
nected to its airplane bus.

GA\LEY POWER

F/E UPPER PANEL

GALLEY POWER
MODULE
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ANNUNCIATOR LIGHTS

Provides a readout of main
and APU generator faults.
Fault circuitry will deliver
a signal to the annunciator
module. The associated
annunciator light will illum-
inate only while the read
switch is pressed.

MAIN/APU GENERATOR FAULT ANNUNCIATOR:

MAIN GENERATORS
' 2 3 4

gl

s GEN GEN GEN GEN

GEN CONT|GEN CONT | GEN CONT | GEN CONT
UNIT UNIT UNIT uNIT

CONST CONST CONST CONSY
P OR sP DR SP DR sP OR

LOAD LOAD LOAD LOAD

CONT CONT CONY CONT

GEN/ GEN/ GEN/ GEN/
\ FEEDER FEEDER FEEDER FEEDER

\APU GENERATORS
! 2

GEN GEN READ RESET /,
N '
sus PWR | BUS PWR ft
UNIT UNIT O) ))
GEN/ GEN/ =

FEEDER FEEDER

NNUNCIATOR RESET
SWITCH
Press simultaneously with
read switch. If the fault
has been corrected, the cir-
cuitry will be cleared of
the fault signal.

F/E_ UPPER PANEL

ANNUNCIATOR READ SWITCH
Press for annunciator reading. Anticipate a time delay in fault

readout.

If a fault signal is present at the module, the appro-

priate light will illuminate. The light will extinguish when the
switch is released.

GENERATOR ANNUNCIATOR

MODULE
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AUTOPILOT & FLIGHT DIRECTOR

COMMUNICATIONS

ELECTRICAL POWER

EQUIP/FURNISHINGS

FIRE PROTECTION

FLIGHT CONTROLS

FUEL

HYDRAULIC POWER

ICE & RAIN PROTECTION

INSTRUMENTS

LANDING GEAR

LIGHTING

NAVIGATION

OXYGEN

PNEUMATIC

APU

~ DOORS

WINDOWS

EMERGENCY EQUIPMENT

ENGINES
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FIRE PROTECTION SYSTEM

ENGINES:

Two separate engine fire detector loops are installed for each engine, designated ‘A’ and ‘B’
loops. Each loop provides both relative temperature indications and fire warning. One Nacelle
temperature indicator for each engine will reflect the temperature sensed by each loop. Loop ‘A’
temperatures are indicated by the left needle and loop ‘B’ by the right needle. The Loop
Selector Switch is used to select the loop or loops which will be used to sense a fire condition.
If an open circuit in the loop sensing occurs, it will not show on the Nacelle Temperature
Indicator except during test and the respective loop needle will indicate at the bottom of scale.
If a short circuit in the loop sensing occurs, it will move the respective loop needle to the top of
the scale, causing fire warning to occur.

The Fire Detector System will respond to a fire condition with the following indications:

l.  Master fire warning lights will illuminate

2. Fire warning bell will sound.

3. Engine fire switch will illuminate and remain illuminated as long as fire condition exists.
4

Nacelle Temperature Indicator will be in the upper fire range and remain as long as fire
condition exists.

Each engine has two fire bottles which may be discharged separately into the Nacelle area.
Two red thermal discharge indicators are located on right hand side of the strut. Selection of a
bottle is provided by an individual discharge switch which detonates an explosive charge (Squib)
to fire the bottle. Discharge of the respective bottle will be indicated by illumination of the
associated amber Discharge Light.

A continuity check of each Squib circuit is provided by a single ‘Squib Test’ switch and
lights if circuit is OK.

The engine fire switch when pulled will lock and a yellow flag extends; in addition:
. Engine Fuel Shutoff Valve closes.
2. Depressurizes Hydraulic Pump -
3. Shuts off fluid to the Engine Hydraulic Pump
4. Closes engine Bleed Valve
5. Trips Field Relay
- 6. Arms both Bottle Discharge Switches

AUXILIARY POWER UNIT:

Dual fire detection loops are provided for the APU. Both Loops ‘A’ and ‘B’ are located
around the APU itself, and either can provide fire warning. A Loop Selector Switch allows
selection of either or both loops. When a fire condition exists, the Fire Detector System will:
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AUXILIARY POWER UNIT: (continued)

I. Hluminate Master Fire Warning Lights.
Illuminate APU Fire Light on overhead panel.
llluminate APU Fire Switch on S/O panel.

Sound fire bell.

o » w N

(On the Ground) will illuminate red APU fire light and sound steady horn in right hand
body wheel well.

One fire bottle is provided and may be discharged into the APU area by pressing Bottle
Discharge Switch. The amber Discharge Light will illuminate when bottle has discharged. A check
of the Squib circuit is provided by Squib Test Switch and illumination of light, if circuit is OK.
A Thermal Discharge Indicator for APU fire bottle is located on left side of fuselage, just
forward of the APU. When the APU Fire Switch is pulled, a yellow flag extends and locks; in
addition:

l.  Arms the fire bottle
2. Closes fuel valve

3. Closes APU door when RPM decreases to 50%.
4. Shuts down DC fuel pump, if running.

WHEEL WELLS:

There is one detector loop in each of the four main wheel wells. A fire or overheat
condition in any one of the main wheel wells will initiate a fire warning. The fire detectors will
illuminate the Master Fire Warning Lights, Wheel Well Fire Light, and sound the fire bell.

LOWER CARGO COMPARTMENTS:

Fire detection is provided by smoke detectors in each compartment: Two smoke detectors in
forward cargo compartment and four in the aft cargo compartment. The fire detectors will
illuminate Master Fire Warning Lights, the fwd or- aft lower cargo fire warning light on S/O
panel, lower cargo fire light on pilot’s overhead panel, and sounds fire bell.

Two fire bottles are provided and may be discharged separately into either the forward or aft
lower cargo compartment through a Compartment Select Switch and Bottle Discharge Switches.
When its respective bottle has discharged, an amber discharge light illuminates. The No. | bottle
has the larger capacity and is used for the initial discharge. The two Squib circuits on each bottle
may be tested by Squib Test Switch and illuminates light if circuit is operational. A thermal
discharge of either or both fire bottles will illuminate the No. | Discharge Light. The
Compartment Select Switch also closes off the airflow to the selected compartment.

WING LEADING EDGE:
A dual loop provides overheat warning for the pneumatic cross-ship manifold and engine

strut area. Either loop is capable of providing the warning by illuminating ‘Wing Ovht’ light on
S/O panel. The system is strictly a warning with no resulting valve action.
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FIRE PROTECTION

The fire protection system on the B-747F is similar to the present fleet
except for the lower and main deck cargo detection system. Five smoke detectors
are provided in the main cargo deck area. Five detector lights provide cargo
fire warning. Test .switches provide a check of the system integrity. A 'NO AIR
FLOW" light on the cargo smoke detection panel illuminates when vacuum source
is insufficient to maintain adequate airflow thru the detectors.

Lower fwd cargo compartment has two smoke detectors to provide lower fwd
cargo fire warning. Two detector switches provide a check of system integrity.

Lower aft cargo compartment has four smoke detectors to provide lower aft
cargo fire warning. Four detector switches provide a check of the system.

A "Fire Detection" light has been installed on the center pilot annunicafor
panel. It will illuminate with a loop fault of the engine nacelle temperature
indicating system.
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ENGINE FIRE PROTECTION SYSTEM:

GENERAL

1. Fire detection and protection is provided for the engines, the A.P.U. and the lower forward and- aft
cargo compartments. The wheel well area is provided with fire detection only.

a. Two separate engine fire detection systems are installed for each engine.

(1) Each system provides both relative temperature level indications and fire detection
capability.

(2) Each engine has two fire extinguishing bottles which may be discharged separately into
the nacelle area.

b. Two separate APU fire detector systems are installed and either system will provide fire
protection and warnings.

(1) One fire extinguisher bottle is provided and may be discharged into the APU area.

c. The forward and aft cargo compartments have smoke detectors which are each capable of
providing fire detection and fire warning.

(1) Two fire extinguishing bottles may be used for discharge into either cargo compartment.

d. One continuous fire detection loop is installed with detector elements in each of the main
landing gear wheel wells.

(1) A fire or overheat condition in one of the main wheel wells will initiate a firewarning.

ENGINE FIRE DETECTION

1. The engine fire detection system provides detection in each of four engines through continuous
dual-element sensors.

a.  Engine nacelle temperature indicators are located on the S/O panel.

(1) Indicate relative temperature levels in the engine nacelle area through dual pointers on a
vertical scale (one for each loop A & B):

(a) Relative temperature displayed by green, amber and red bands on vertical scale
indicator. . ,

‘1" I nacelle temperature reaches red band, a firewarning will be initiated.
‘2" If short exists in the detector system, pointer will indicate in ‘S’ band.
‘3" If an open exists in the detector system, pointer will indicate in ““O’* band.
b.  Four nacelle fire detector switches are located on S/0 panel.
(1) Both position — Either A or B detectors will initiate a firewarning.

(2) A or B position — Only the selected detector will initiate a firewarning.
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ENGINE FIRE PROTECTION SYSTEM:

c. Two nacelle fire/fault test switches (A & B) are located on S/O panel.

(1) Fire test position — Introduces a simulated fire signal that causes nacelle temperature
indicators to indicate in red band and initiate a firewarning.

(a) lluminates Master Firewarning lights (two) on the glareshield.
‘1" Push to reset firewarning system.

(b) Illuminates all engine fire switches on pilots’ overhead panel.

(c) Firewarning bell sounds.

(2) Fault Test position — Simulates short in detector system causing nacelle temperature
indicators to indicate in the *’S” band.

(a) Hluminates Fault light on S/O panel.
NOTE: With an open detector system there will be no response to the fire/fault test.
d. Fire bell reset switch
(1) Press to extinguish Master Firewarning lights, silence firewarning bell and reset

firewarning circuits.

ENGINE FIRE PROTECTION AND EXTINGUISHING

1.  Two fire extinguishing bottles located in the strut provide fire fighting capability for an engine fire.
a. Two red thermal discharge disks on right side of engine strut.
b. Squib circuit continuity may be checked by a squib test switch on the S/O panel.
(1) Left Bottle position — Checks continuity of left bottle squibs.
(a) Illuminates all Squib OK lights on S/O panel.
(2) Right Bottle position — Checks continuity of right bottle squibs.
(a) Illuminates all Squib OK lights.
(3) OFF position — Squib test system is deactivated.
2. Four engine fire switches are located on pilots’ overhead panel.

a. Pulling engine fire switch — rotates a yellow flag into view locking the switch in the pulled
position.

(1) Arms fire extinguisher system.
(a) Pressing either of two fire extinguisher discharge switches discharges bottle.

‘1" Discharge light illuminates and remains illuminated to indicate bottle has
discharged.




NORTHWEST ORIENT

ﬂﬂflﬂcg %7@‘” @

FREIGHTER

26:03F

MAIN DECK CARGO FIRE
WARNING LIGHTS (Red)

Iluminates for a smoke con-
dition in the indicated main
deck cargo area. Pilots’
CARGO fire warning and mas-
ter FIRE warning lights will
iluminate and fire warning
bell will sound.

Remains illuminated as long
as smoke condition exists.

NO AIRFLOW LIGHT (Amber)

Illuminates when vacuum
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