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CHAPTER 6
COMMUNICATIONS

 

GENERAL

 

The aircraft communication system provides communication
between the crewmembers, crewmembers and passengers, crew-
members and ground stations, and communication with other
aircraft or ground crew. 

The very high frequency (VHF) communication system provides
speech communication between ground and air radio stations.

Several passenger-related systems provide public addressing func-
tions within the aircraft. The audio integrating system ties all the
radio functions between the independent systems together for use
within the aircraft.

A cockpit voice recorder provides two hours (30 minutes for older
model aircraft) of continuous recording of radio transmissions and
cockpit sounds. The radio tuning system tunes and changes frequen-
cies for the aircraft radios. A backup control system functions as a
backup to the radio tuning system for COM 1 and NAV 1.

 

VHF SYSTEM

 

SYSTEM DESCRIPTION

 

The aircraft contains three independent VHF communication sys-
tems. Only two are available for voice communication; VHF 3 is
dedicated to ACARS. The VHF communication system supplies
amplitude modulated (AM) short range, air-to-air, and air-to-ground
communications. The VHF operates through 760 channels. The VHF
radio frequency (RF) range consists of 118.000 to 136.975 mega-
hertz. The frequencies may be tuned in 25 kilohertz increments. 

Each radio tuning unit (RTU) on the center pedestal allows cross-
side tuning and monitoring. The 1/2 switch on the RTU permits the
onside RTU to control and monitor the cross-side RTU.



 

6-2

 

Revision 1—January 2003

Northwest Airlink
CANADAIR REGIONAL JET 

FLIGHT CREW OPERATING MANUAL—Volume 1

Pinnacle Airlines

 

The VHF system components consist of the following (Figure 6-1):

 

●

 

Transceivers—Three transceivers provide reception and
transmission processing for each VHF system.

 

●

 

Antennas—VHF 1 and 3 antennas are on the upper fuselage
and VHF 2 antenna is on the lower fuselage.

B

A

A

A

B

B

VHF 1
ANTENNA

VHF 2
TRANSCEIVER

VHF 3
ANTENNA

VHF 1
TRANSCEIVER

VHF 2
ANTENNA

VHF 3
TRANSCEIVER

FWD

OUTBD

Figure 6-1   VHF System Components
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CONTROLS AND INDICATIONS

Power

 

The 28-VDC battery bus supplies power for the VHF 1 transceiver.
The transformer rectifier units (TRUs) 1 and 2 normally provide
power to the 28-VDC battery bus. If the TRUs are inoperative, the
aircraft batteries supply power to the bus (with the battery master
switch on). The No. 2 28-VDC bus supplies power for the VHF 2
transceiver.

 

Radio Tuning Units

 

The RTUs are the primary monitor and control for the transceivers.
RTU 1 monitors and controls the VHF 1 transceiver. The RTUs con-
tain the following pages that affect the VHF system:

 

●

 

Top level display

 

●

 

COM main page display

 

Top Level Display

 

The RTU top-level display is the default display (Figure 6-2). The
RTU returns to this page from other displays if no inputs are made
for 20 seconds. The top level display permits selection of the VHF-
communication active and preset frequencies. 

 

Line Select Keys

 

ACT—Pushing and releasing the active line select key moves the
tune window to that frequency. With the tune window on the ACT
frequency, pushing the ACT line select key selects the COM main
page. The ACT is in the top left of the display.

PRE—Pushing and releasing the preset line select key moves the
tune window to that frequency. The COM PRE is the default posi-
tion for the tune window. Selecting a new preset frequency displays
above the preset frequency. With the tune window on the PRE fre-
quency, an arrow to the right of the PRE and RECALL display
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shows that the next PRE line select key push changes the PRE and
ACT frequency positions. The PRE is in the top right of the display.

RECALL—When the PRE line select key is pushed and the PRE
and ACT frequencies change positions, the PRE display changes to
RECALL. 

ACT
121.90 118.30

ACT
109.90

ADF 1

COM1

NAV1

365.0
TCAS

AUTO REL

ATC
2333
STBY

PRE

112.40
PRE

IDENT

DME-H

1/2

BRT

RTU TOP LEVEL DISPLAY

COM MAIN PAGE DISPLAY

VHF COM
ACTIVE

FREQUENCY
DISPLAY

VHF COM
ACTIVE LINE

 SELECT KEY

VHF COM
ACTIVE

FREQUENCY
 LINE SELECT

 KEY

SQUELCH
ON/OFF LINE

SELECT
KEY

ACT
123.45 134.92
SQUELCH
ON  OFF

RETURN

COM1 PRE
IDENT

DME-H

1/2

BRT

TUNE WINDOW

VHF COM 
PRESET
FREQUENCY 
DISPLAY

FREQUENCY
TUNE KNOBS

TUNE WINDOW

VHF COM
PRESET/
RECALL
LINE 
SELECT KEY

VHF COM PRESET/RECALL
FREQUENCY DISPLAY

1/2 SWITCH

1/2 SWITCH

Figure 6-2   VHF System RTU Displays
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Tune Knob

 

Outer knob—Rotating the knob changes the tune window selected
frequency in 1-megahertz steps. 

Inner knob—Rotating the knob changes the tune window frequency
in 50-kilohertz steps. Turning the knob the other direction changes
frequencies in 25-kilohertz steps.

 

1/2 Switch

 

1/2 switch—Pushing the switch shows the cross-side RTU data on
the display. This lets the RTU tune both the onside and cross-side
radios without stopping the operation of the cross-side RTU.

 

Display Window

 

SQ OFF—The squelch off is shown below the ACT frequency. SQ
OFF comes on when the squelch is set to the OFF position.

TX—The transmit is shown below the ACT frequency. The TX
comes on when the VHF transmits.

 

COM Main Page Display

 

Line Select Keys

 

ACT—With the tune window on the PRE frequency, pushing the
ACT line select key twice accesses the main page. With the tune
window on the ACT frequency, pushing the ACT line select key
once accesses the main page.

SQ—Pushing the SQ line-select key toggles the squelch ON and
OFF. The active state of the squelch is displayed on the main page
display in larger letters than the inactive state. The SQ OFF displays
below the ACT frequency on the top level page.

RETURN—Pushing the RETURN line select key returns the RTU
to the top level display.
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Backup Tuning Unit

 

The backup tuning unit connects to the VHF 1 transceiver (Figure 6-3). 

 

COM/NAV Selector Switch

 

COM—With the COM toggled and the mode selector to ON, the
backup tuning unit changes the VHF 1 frequency.

 

Display Window

 

Frequency display—The display window shows the VHF
frequencies.

TX—The transmit display comes on when the backup tuning unit
transmits.

 

Mode Selector Switch

 

OFF—The unit is off in this position.

SBY—In standby (SBY) mode, the control unit monitors and shows
the VHF 1 and NAV 1 frequencies.

ON—The RTU 1 preset-frequency display goes out of view and a
STBY indication replaces the ACT indication. The backup tuning
unit tune knobs control the VHF 1 and NAV 1 frequencies.

 

Frequency Tune Knobs

 

The backup tuning unit tune knobs control the VHF 1 frequency
with the following:

 

●

 

Mode selector switch in the ON position

 

●

 

COM/NAV selector switch selected to COM

Outer tune knob—Rotating the knob changes the VHF 1 frequency
in 1-megahertz steps. 
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Figure 6-3   VHF System Backup Tuning Unit
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Inner tune knob—Rotating the knob changes the frequency in 25-
kilohertz steps.

 

RTU Top-Level Display with Backup Tuning Unit On

 

When the backup tuning unit controls the VHF 1, the following
occurs:

 

●

 

RTU top-level-display ACT frequency changes to yellow

 

●

 

PRE frequency goes out of view

 

●

 

STBY displays yellow above the ACT frequency

The tune window moves to the ADF frequency and cannot be con-
trolled by the VHF ACT or PRE line select keys. When the backup
tuning unit has control:

 

●

 

RTU 1 has no control of VHF during onside operation

 

●

 

RTU 2 has no control of VHF 1 during cross-side operation 

 

Audio Control Panel

 

The audio control panel provides both listening and transmitting
functions for the VHF system (Figure 6-4).

 

Transmit Select Switch

 

VHF 1—The audio control panel allows transmissions and recep-
tion on VHF 1.

VHF 2—The audio control panel allows transmissions and recep-
tion on VHF 2.

 

VHF COM Receive Switches

 

VHF 1—This position allows listening to the VHF 1 frequency.

VHF 2—This position allows listening to the VHF 2 frequency.
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Figure 6-4   Audio Control Panel
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BACKUP TUNING SYSTEM

 

SYSTEM DESCRIPTION

 

The backup tuning unit provides backup control for VHF 1 commu-
nication and NAV 1 navigation systems (Figure 6-5). RTU 1
normally controls the VHF 1 communication and navigation sys-
tems. The backup tuning unit is on the center pedestal.

When in the standby mode, the backup tuning unit monitors the
active frequencies of the VHF 1 communication and NAV 1 naviga-
tion systems only. When the backup tuning unit is set to the ON or
squelch off (SQ OFF) modes, it controls and monitors the VHF 1
communication and NAV 1 navigation systems and has priority over
the RTUs.

 

CONTROLS AND INDICATIONS

Power

 

The 28-VDC battery bus powers the backup tuning unit.

 

Frequency Display

 

The frequency display contains two rows of seven-segment digits.
The upper row is for the COM frequency and the lower row is for
the NAV/DME frequency. The TX mode display comes on when
VHF COM 1 is transmitting.

 

NAV/COM Toggle Switch

The NAV/COM toggle switch selects which frequency display is
controlled by the frequency select knobs. 

COM—In this position, the VHF COM 1 transceiver is tuned by the
frequency select knobs.

NAV—In this position, the VHF NAV 1 and DME are tuned by the
frequency select knobs.
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Mode Selector Switch

The four-position rotary knob selects the operating modes.

OFF—There is no power to the backup tuning unit.

STBY (standby)—Echoes frequency set at COM 1 and NAV 1

VHF NAV
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DISPLAY
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SELECTOR SWITCH

INHIBIT PUSH

RTU1 2

RTU 1
INHIB
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INHIB

2
STBY

ATC SEL
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1
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NAV

COM
C
O
M

N
A
V

126.65
110.15

SQ
OFFON

STBY

OFF

VHF COM FREQUENCY
DISPLAY COM/NAV

SELECTOR
SWITCH

FREQUENCY
TUNE KNOBS

Figure 6-5   Backup Tuning Unit
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ON—The control unit controls the frequency selection of the VHF
COM 1 and VHF NAV 1.

SQ OFF—The control unit controls the frequency selection of the
VHF COM 1 and VHF NAV 1 with the squelch off.

Frequency Tune Knob

Outer tune knob—Rotating the knob changes the frequency in steps
of 1 MHz. 

Inner tune knob—Rotating the knob changes the frequency in steps
of 50 kHz (NAV) or 25 kHz (COM).

Standby Mode

In STBY mode, the control unit displays the active frequencies that
are received from the VHF COM 1 and VHF NAV 1. The backup
tuning unit does not transmit control data to any of the radios and
none of the front panel switches are operative.

Operational Mode

The COM 1 and NAV 1 preset frequency displays on RTU 1 blank
out, and the STBY indicators on both RTUs illuminate. The backup
tuning unit has priority over the RTUs and controls the VHF COM 1
and VHF NAV 1.

When the unit is in the ON or SQ OFF mode, the selected frequen-
cies are stored in memory several seconds after a new frequency is
selected. In STBY mode, the memory stores the correct frequencies
that are received back from the radios after they have been tuned by
the RTUs. The stored frequencies are recalled from memory when
the backup tuning unit is turned to the ON or SQ OFF modes and no
frequency change has been received from a radio. This happens if a
power interruption occurs while the control unit is ON or STBY.
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AUDIO INTEGRATING SYSTEM

SYSTEM DESCRIPTION

The audio integrating system supplies an interface between the
flight crew microphones, headsets, and speakers and the following
systems:

● Communication transceivers

● Navigation receivers

● Aural warning system

● Passenger address (PA) and cabin interphone

● Voice and data recording systems

● Service interphone

The components consist of the following:

● Audio-electronic control unit

● Speakers

● Headphone and microphone jacks

CONTROLS AND INDICATIONS

Power

The 28-VDC battery bus powers the audio electronic control unit for
the pilot’s channel. The 28-VDC essential bus powers the copilot’s
channel. The No. 2 28-VDC bus powers the observer’s channel. The
audio-electronic control unit supplies 15 VDC to each audio control
panel.
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Controls

The audio integrating system includes the following:

● Audio control panels

● Speakers

● Headphone and microphone jacks

● Push-to-talk (PTT) switches

Audio Control Panels

The three audio control panels are on the center pedestal (Figure
6-6). Each audio control panel has volume-control ON/OFF
switches that route the received audio signals from the aircraft
radios to the headphones and the flight compartment speakers. A
transmit selector switch controls the routing of the microphone
audio signal and the PTT keying.

Transmit Selector Switch

The two-layer, rotary transmit selector switch performs the same
function for the six transmission selections. The first layer connects
the microphone PTT keying to the transmit relay in the audio-elec-
tronic control unit. The second layer connects the received audio
signal from the audio-electronic control unit to the audio control
panel. The microphone selections consist of the following:

● VHF 1

● VHF 2

● INT/SVC

● PA
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Figure 6-6   Audio Control Panel
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Volume

The volume control switches are push ON and push OFF switches
that control the volume of the received audio when pushed to the
ON position. Rotating the volume knobs increases or decreases the
volume of the respective selection. Moving the transmit selector
switch to the VHF 1, VHF 2, and INT/SVC volume control switches
sets them to ON. The volume control switches also control the vol-
ume of the following:

● DME 1 and 2

● NAV 1 and 2

● ADF 1 and 2

● MKR 1 and 2

● SPKR outputs

SPKR

Rotating the speaker volume control adjusts the output from the
speakers. Audio from the aural warning system, PA sidetone, and PA
chime does not go through the volume control switches and is not
adjustable.

Receive Transmit and Intercom Switch

The R/T and I/C switch is a three-position switch.

R/T—This spring-loaded position acts as a PTT switch for the boom
and mask microphones. 

I/C—The latched intercom position acts as a hot microphone opera-
tion on the interphone system.

OFF—The center position is OFF.



Revision 2—June 2004 6-17

Northwest Airlink
CANADAIR REGIONAL JET 
FLIGHT CREW OPERATING MANUAL—Volume 1

Pinnacle Airlines

VOICE/BOTH Switch

The VOICE/BOTH switch is a two-position switch. 

VOICE—This position uses a filter to attenuate the 1020-Hz identi-
fication signal from the VOR, ILS, and ADF audio allowing only
voice signals to be audible. 

BOTH—This position adds the 1020-Hz signal to the voice signal.

MASK/BOOM Switch

The MASK/BOOM switch is a two-position switch.

MASK—This position controls the oxygen mask audio control
functions. The mask microphone is now active.

BOOM—This position controls the BOOM audio control functions.
The boom microphone is now active.

EMER/NORM Switch

The EMER/NORM switch is a two-position latching switch that is
usually set to the NORM position. 

EMER—Bypasses audio electronics control unit. Pilot has two-way
communication on VHF 1, audio on NAV 1 and aural warnings.
Copilot has two-way communication on VHF 2, audio on NAV 2
and aural warnings. Observer has aural warnings only.

NORM—This provides normal functions for the audio control panel.

NOTE
When the EMER/NORM switch is selected to
EMER, the hand mic and the speaker are inoper-
ative. Degradation of the audio will also occur.

Push-to-Talk Switches

The PTT switches are on the two control wheels and the three audio
control panels. Pressing the switches activates the transmission
parameters selected by the RTUs and audio control panels.
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Mechanic Call

A call circuit is used between the flight compartment and the exter-
nal service panel position (Figure 6-7). The circuit consists of a
CKPT CALL switchlight at the external service panel position, and
a MECH CALL switchlight on the center instrument panel. Pushing
the CKPT CALL illuminates a white MECH CALL light on the
center instrument panel. Pushing the MECH CALL switch illumi-
nates an amber CKPT CALL light. Both circuits go through a 30-
second time-delay relay that sets the lights to OFF after 30 seconds
if the call is not answered.

N
O

SE UP

NOSE

DN

A
P

/S
P

DISC

SYNC

R/T -
OFF -

I/C -

PTT
PUSHBUTTON

MECHANIC CALL

GRND PROX

TERRAIN FLAP

OVRDOFF

Figure 6-7   Mechanic Call and PTT Switch
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Receiving

The audio-electronic control unit receives inputs from the following:

● VHF COMs 1 and 2

● VHF NAVs 1 and 2

● ADFs 1 and 2

● DMEs 1 and 2

● PA amplifier

● Aural warning system

● Cabin and service interphone system

The audio-electronic control unit supplies amplification, switching,
and isolation for the incoming audio signals.

Receiver audio is on when the following occurs:

● Pushing the audio control panel ON/OFF switches to the ON
position, or

● Moving the transmit selector switch to the applicable receiver
position

The selected audio signal is supplied to the headphone and speaker.
The cockpit voice recorder receives a summation of the headphone
and microphone outputs from all three audio-electronic control units.

Transmitting

The BOOM/MASK switch on the audio control panel controls the
microphone input to the audio-electronic control unit. The micro-
phone input to each channel of the audio-electronic control unit
goes through an automatic gain-control circuit. The circuit then
divides into the interphone and transmitting audio channels. 
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Service Interphone

The service interphone lets the flight crew speak to the maintenance
crew at the following locations:

● Avionics compartment

● External services panel

● Aft equipment compartment

● Refuel/Defuel panel

The interphones disconnect when a weight-on-wheels relay opens at
the AC ground-power receptacle, APU compartment, and refuel
panel positions. The avionics compartment interphone is available
in flight and on the ground.

Setting the transmit selector switch on the audio control panel to the
IC position activates the hot microphone in the service interphone
and flight compartment positions. The I/C PTT switch on the audio
control panel and the IC position of the PTT switch on the control
wheel control the transmission of the interphone.

Cabin Interphone and PA

The cabin interphone lets the flight crew speak to the flight atten-
dants and the PA lets the flight crew speak to the passengers. The
interphone control unit on the center pedestal provides operational
control for the cabin interphone and PA. The CALL switch sets the
cabin interphone to ON when it is pushed, and the PA switch sets
the PA to ON when it is pushed.

NOTE
To use CALL, EMERG, or PA, the transmit
select switch must be on PA before pushing
the switchlight.
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When the PA switch on the interphone control unit is pushed (and
the transmit selector switch on the audio control panel is set to the
PA position), the microphone audio and PTT keying is supplied to
the interphone electronic unit in the PA system.

Emergency Operation

The emergency mode begins automatically when power is lost to the
Captain’s or First Officer’s channel in the audio-electronic control
unit. Placing either the Captain’s or First Officer’s audio control
panel to the EMER position also operates the emergency mode.

The Captain’s headphone connects directly to VHF NAV 1, VHF
COM 1, and the aural warning system. The microphone connects
directly to VHF COM 1. The First Officer’s headphone connects
directly to VHF NAV 2, VHF COM 2, and the aural warning system.
The First Officer’s microphone connects directly to VHF COM 2.
The observer’s channel does not have emergency operation.

Aural Warning

The aural warning system supplies audio to the speakers, and the
Captain’s, First Officer’s, and observer’s headphones. The aural
warning system does not go through the volume controls on the
audio control panels.

PASSENGER ADDRESS SYSTEM

SYSTEM DESCRIPTION

The passenger address (PA) system supplies the cabin loudspeakers
from the any of the following positions:

● Flight compartment

● Attendant handsets

● Prerecorded passenger announcements
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The system also supplies the logic for the chimes and visual signs
for the attendants, passengers, and flight compartment calls.

The PA system includes the following components in the forward
avionics compartment:

● PA amplifier
● Interphone electronic unit

CONTROLS AND INDICATIONS

Interphone Control Unit

The interphone control unit is on the center pedestal. The interphone
control unit controls the flight crew interphone through the inter-
phone electronic unit (Figure 6-8). 

PA—The PA switchlight controls the public address operation from
the flight compartment. Pushing the PA switchlight connects the
audio and microphone to the interphone electronic unit (The trans-
mit select switch must be in the PA position before pushing the
switchlight). This illuminates the PA light on the interphone control
unit and the PA LED at the attendant’s station.

CHIME—The CHIME switchlight supplies a HI/LO chime to the
cabin speakers through the PA amplifier. The audible chimes consist
of the following:

● Passenger-to-attendant call—High tone
● Pilot-to-attendant call—High/low tone
● Pilot-to-attendant emergency call—High/low tone
● Seat belt sign—Low tone
● Fasten seat belt—Low tone

CALL—The CALL switchlight operates the interphone from the
flight compartment. Pushing the CALL switchlight supplies a HI/LO
chime to the cabin speakers through the PA amplifier (The transmit
select switch must be in the PA position before pushing the switch-
light). This also connects the audio and microphone keying to the
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interphone electronic unit. This illuminates the CALL light on the
interphone control unit and the CALL LED at the attendant station.

EMER—Pushing the EMER switchlight supplies a HI/LO chime to
the cabin speakers (The transmit select switch must be in the PA
position before pushing the switchlight). This also flashes the
EMER light on the interphone control unit and the EMER LED at
the attendant panel flashes.

The PA and CALL switchlights have green indicator lights and the
EMER switchlight has an amber light. The CHIME switch does not
have a light.

PA CHIME CALL EMER

N
O

SE UP

NOSE

DN

A
P

/S
P

DISC

SYNC

R/T -
OFF -

I/C -

MICROPHONE AND BOOM
HEADSET JACKSPTT PUSHBUTTON

INTERPHONE CONTROL UNIT

PA CHIME CALL EMER

Figure 6-8   Interphone Control Unit
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DIGITAL PASSENGER BRIEFING SYSTEM

Some airplanes incorporate the Digital Passenger Briefing System,
in the forward wardrobe (Figure 6-9).

MESSAGE

LANGUAGE

SELECT

H PBS600

VOLUME

PLAY/PAUSE

PWR

MESSAGE

Pretakeoff
Takeoff
Seatbelt On
Seatbelt Off
Terminating Flight
Intermediate Flight

CHINESE
ENGLISH
FRENCH
ITALIAN

SB/OFF
CUED vol

VOLUME SETTING
INDICATION

PRESS THE MESSAGE BUTTON, 
THEN THE UP OR DOWN

SELECTION ARROW TO SELECT 
THE DESIRED MESSAGE GROUP

PRESS THE LANGUAGE BUTTON, 
THEN THE UP OR DOWN

SELECTION ARROW TO SELECT 
THE DESIRED MESSAGE LANGUAGE

UP OR DOWN VOLUME ARROWS

UP OR DOWN SELECTION ARROWS,
USED TO SCROLL TO THE 
DESIRED MESSAGE GROUP

THE SELECTION ARROW, ACTIVATES THE
SELECTED BRIEFING MESSAGE GROUP

DARKENED ARROW
INDICATES SELECTED

MESSAGE

LEFT ARROW, IS USED TO SKIP BACKWARD 
THROUGH THE AVAILABLE MESSAGE GROUP,

RIGHT ARROW IS USED TO SKIP FORWARD

THE PLAY/PAUSE BUTTON IS USED 
TO ACTIVATE THE SELECTED 

BRIEFING MESSAGE. PRESSING 
THE PLAY/PAUSE BUTTON WHILE A 
MESSAGE IS PLAYING, WILL CAUSE

THE MESSAGE  TO PAUSE. PRESSING 
IT AGAIN WILL CAUSE THE MESSAGE 
TO RESUME (AT THE BEGINNING OF 

THE INTERRUPTED MESSAGE)

PWR BUTTON, (PUSH ON/PUSH OFF)
UPON UNIT POWER UP, THE SELECTION 
MENU APPEARS ON DISPLAY. A DARKENED 
ARROW APPEARS ADJACENT TO THE FIRST 
MESSAGE GROUP OR THE LAST MESSAGE 
GROUP PLAYED PRIOR TO POWERING DOWN

LCD DISPLAY, DISPLAYS
TITLES OF MESSAGE 
GROUPS, SELECTED

 LANGUAGE, CURRENT 
AND CUE INFORMATION

NOTE:
A PRERECORDED MESSAGE
WILL BE PLAYED ON THE 
INTERCOM WHEN THE OXYGEN
DEPLOYMENT SYSTEM IS
ACTIVATED.

Figure 6-9   Digital Passenger Briefing System
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COCKPIT VOICE RECORDER

SYSTEM DESCRIPTION

The cockpit voice recorder system is a voice-quality, audio fre-
quency recorder that supplies four separate channels of voice
recordings. The recordings may be played back on ground equip-
ment. The recorder is in an orange unit that is protected from
damage due to high temperatures and impact forces.

The voice recorder system includes the following components:

● Cockpit voice recorder

● Impact switch

● Underwater locating device

CONTROLS AND INDICATIONS

Power

The 28-VDC essential bus powers the voice recorder through the
circuit breaker D7 and through the impact switch.

Control Unit

The control unit is on the pilot’s main instrument panel, below the
primary flight display.

TEST—Pressing the TEST switch starts the built-in test equipment
(BITE) in the cockpit voice recorder.

ERASE—Pressing the ERASE switch bulk-erases the flash memory
recording. The switch must be pressed and held for at least 2 sec-
onds when the aircraft is on the ground and the parking brake is set.

HEADSET—A headset connects into this jack to listen to the tape.

TEST indicator lamp—The indicator lamp shows the result of
the BITE.
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Area Microphone

The area microphone is on the overhead panel. It picks up the con-
versations that take place in the flight deck. The flight deck
microphone audio stream and the audio stream produced from the
combination of the pilot, copilot, and the third crew member audio
can be monitored during recording. A headset plugged into the
HEADSET jack allows monitoring.

Recording

The voice recorder is a solid-state (memory chip) recorder that
records all flight deck communication. Channels 1 through 3 pick up
all the communications from the observer’s, copilot’s and pilot’s
audio control panels, respectively. Channel 4 picks up the conversa-
tions in the flight deck from the area microphone. The recording
includes audio from the following: 

● Microphones and headsets

● Receivers and transmitters

● Aural warnings

● Passenger address system

● Cockpit area sounds

The recorder retains only the last two hours (30 minutes for older
model aircraft) of audio in the solid-state memory.

Testing

Pressing the TEST switch on the control unit activates an internal
620 to 660 Hz test tone generator in the BITE. At the end of a suc-
cessful test, a signal is sent to the TEST indicator on the control unit.
In addition, two 250 millisecond beeps, 500 milliseconds apart is
applied to the HEADSET jack on the control unit.
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Bulk Erase

To bulk erase the solid state flash memory, the aircraft must be on
the ground as sensed by the proximity sensor electronic unit
(PSEU), and the parking brake must be set. Pushing the ERASE
switch for more than two seconds and then releasing, erases the
stored information in the solid state flash memory. During this time,
a 400-Hz tone is applied to the HEADSET jack on the control unit
for 10 seconds.

ACARS
Aircraft Communications and Reporting System (ACARS) can be
accessed via the MCDU MENU function key on the FMS CDU
(Figure 6-10).

POS BRT

< FMS 1

MCDU MENU

< ACARS

< RETURN HH:MM

MSG

INDEX

RADIO

MFD
DATA

DIR
INTC

DEP
ARR

SEC
FPLN

PREV
PAGE

NEXT
PAGE

MCDU
MENUFIX

PROG

MFD
MENU

FPLN

LEGS

PERF

MFD
ADV

HOLD

VNAV EXEC

1 2 3

4 5 6

7 8 9

0 +/–

A B C D E

F G H I J

K L M N O

P Q R S T

U V W X Y

Z SP DEL CLR

LINE SELECT
KEYS

LINE SELECT
KEYS

DATA ENTRY
KEYS

MCDU
MENU
FUNCTION KEY

FUNCTION
KEYS

THE CDU DISPLAYS THE FOLLOWING PROMPTS:

PROMPT

*> AND <
SELECTION EXECUTES A FUNCTION
SELECTION CHANGES THE PAGE
SELECTION STEPS THROUGH A SELECT LIST

DESCRIPTION

Figure 6-10   FMS Control Display Unit (CDU)—
Center Pedestal (Upper)
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The conventions used to indicate actions, results and sequences are
shown in Figure 6-11.

To access the ACARS—AOC (Airline Operational Control) MENU
page, select the <ACARS line select key. This will allow the crew to
enter flight data and to send reports (engine, snag, ops, delay, etc.)
(Figure 6-12).

INDEX

2

To access the ACARS menu page select the MCDU MENU 
function key on the FMS CDU.

Push a Function Key or Line Key
The finger indicates to push a function or line key. Keys shown
under finger, are keys to push.

Sequence of Actions
Circled numbers show sequences for graphic images and their
relationship to written steps of text. Must be followed in
sequence to achieve desired results.

Result of Action
Points to expected result of an action. Unexpected results may
indicate incorrect key inputs.

MCDU MENU

<FMS 1

<ACARS

1

MCDU
MENU

<RETURN HH: MM

Figure 6-11   FMS Programming Conventions
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To access the TECHNICAL MENU page, select the <TECH MENU
line select key. This will allow the maintenance personnel to per-
form maintenance applications (APM reconfiguration, VHF link
testing, and peripherals status) (Figure 6-13). 

MCDU MENU ACARS–AOC MENU
1

<RETURN HH:MM<RETURN HH:MM

<PREFLIGHT

<ENROUTE

<POSTFLIGHT

<CLOCK SET

<TECH MENU

FLT LOG>
ATS LOG>

REPORTS>
REQUESTS>
MISC MENU>

<ACARS

<FMS 1

Figure 6-12   Accessing the ACARS—AOC MENU Page

ACARS–TECHNICAL MENU2

<RETURN HH:MM

<SYSTEM CONFIG

<LINK STATUS

<PERIPHERALS

<CLOCK SET

<LINK MAINT

RELAYS>
PGM PINS>

DISC IN>
REQUESTS>
PASSWORD>

ACARS–AOC MENU

<RETURN HH:MM

<PREFLIGHT

<ENROUTE

<POSTFLIGHT

<CLOCK SET

<TECH MENU

FLT LOG>
ATS LOG>

REPORTS>
REQUESTS>
MISC MENU>

ACARS–APPLICATION MENU2

<RETURN HH:MM

<TECHNICAL

<ATS

AOS STD>

ACARS–AOC MENU

<RETURN HH:MM

<PREFLIGHT

<ENROUTE

<POSTFLIGHT

<CLOCK SET

<TECH MENU

FLT LOG>
ATS LOG>

REPORTS>
REQUESTS>
MISC MENU>

NOTE:
   THE TECHNICAL MENU PAGE CAN ALSO BE ACCESSED BY SELECTING THE 
   <RETURN LINE SELECT KEY UNTIL THE APPLICATION MENU PAGE IS DISPLAYED, 
   THEN SELECT >TECHNICAL LINE SELECT KEY.

Figure 6-13   Accessing the TECHNICAL MENU Page
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To access the ACARS—ATS (Air Traffic Services) MENU page,
select the <RETURN line select key until the APPLICATION
MENU page is displayed. Then select the <ATS line select key. This
will provide access to Departure, Clearance, Oceanic Clearance, and
TWIP (Terminal Weather Information for Pilots) (Figure 6-14).

 

ACARS MESSAGES

Downlink Messages

 

Downlink messages originate onboard the airplane and are transmit-
ted to the ground automatically (appropriated system event
detected) or generated by the crew. The CMU (Communications
Management Unit) encodes a downlink message and stores it in a
downlink queue until successfully transmitted.

 

Queued Messages

 

Queued messages are transmitted in sequence or priority. The queu-
ing routine takes into account the priorities of the messages in the
queue. Once a message is transmitted, the CMU waits for the
ground to acknowledge (ACK) positive receipt of the message. If

ACARS–ATS MENU

3

<RETURN HH:MM

<ATIS

<DEPART CLX

<OCEANIC CLX

<TWIP

<WAYPT POS RPT

ATS LOG>

ACARS–APPLICATION MENU

<RETURN HH:MM

<TECHNICAL

<ATS

AOC STD>

THE CDU TEXT ARE AS FOLLOWS:

WHITE
CYAN

GREEN
AMBER

PAGE AND FIELD TITLES, COMMENTS, PAGE CHANGE TEXT, SCRATCHPAD
USER MODIFIABLE FIELD INFORMATION, OPTIONAL USER ENTRY, 
FUNCTIONS CALL-UP TEXT
COMPUTER SUPPLIED INFORMATION
MANDATORY USER ENTRY

COLORS DESCRIPTION

Figure 6-14   Accessing the ACARS—ATS MENU Page
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the ACK is not received within a specific time frame, the message is
transmitted again. Any downlink messages generated during a
NOCOMM state (when communication links with ground cannot be
established using VHF) will be stored in the queue buffer for down-
link when communications have been reestablished (Figure 6-15).

Uplink Messages

Uplink messages originate on the ground and are transmitted to the
CMU or to a connected peripheral unit such as a printer (if
installed). When the message is received, the CMU validates the
data content and compares the airplane ICAO address within the
messages to the ICAO address programmed in the APM (Airplane
Personality Module). If the address match, the ACARS then trans-
mits an ACK or negative acknowledgement (NACK) of receipt to
the ground via VHF data link to the FMS CDU.

The ground station will retransmit the message if an ACK is not
received within a specific time frame or if a NACK is received. The
ACARS CMU does not process the message until the entire contents
have been received and validated.

<RETURN HH:MM

NOCOMM

NO COMMUNICATIONS 
WITH GROUND

Figure 6-15   ACARS Messages—Queued
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When an uplink message has been processed, a MESSAGE prompt is
displayed if the ACARS application is running on the FMS CDU. The
message can be viewed by selecting the message prompt. An EICAS
advisory message “SELCAL VHF 3” and a “SELCAL, SELCAL”
aural will be triggered whenever there is reception of an uplink,
regardless if ACARS application is running or not (Figure 6-16).

<RETURN HH:MM MESSAGE*

UPLINK MESSAGE HAS
BEEN PROCESSED

NOTE:
   MESSAGE* WILL ONLY APPEAR WHEN ACARS
   APPLICATION IS RUNNING

NOTE:
   EIACS MESSAGE AND AURAL ARE TRIGGERED 
   UPON RECEPTION OF AN UPLINK

CREW ALERTING SYSTEM
MESSAGE TABLE

SELCAL VHF3

SELCAL, SELCAL

Figure 6-16   ACARS Messages—Uplink
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CIRCUIT BREAKERS

Table 6-1 presents power supply and circuit-breaker information

Table 6-1   POWER SUPPLY AND CIRCUIT BREAKERS

SYSTEM SUB-SYSTEM
CB 

NOMENCL
ATURE

BUS BAR
CB

PANEL 
NUMBER

CB 
LOCATION

Communi-
cations

Receivers/
Transmitters

VHF 
COMM 1 DC BATT 1 Q3

VHF 
COMM 2 DC BUS 2 2 H11

VHF 
COMM 3 DC ESS 4 D12

Audio 
System

AUDIO 
PILOT DC BAT 1 1 Q6

AUDIO 
OBS DC BUS 1 1 Q8

AUDIO 
C/PLT DC BAT 1 Q7

AUDIO 
OBS DC BUS 2 2 H4

AUDIO 
PILOT DC ESS 4 D1

Cockpit Voice 
Recorder

CKPT 
VOICE 
REC DC ESS 4

D7

Radio 
Tuning

RTU 1 D13

RTU 2 DC BUS 2 2 K4

EMER 
TUNING

DC BAT 1
Q4

Tape 
Player

PASS 
ADDR Q5

ACARS ACARS AC BUS 2 2 C11
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