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TECHNICAL ASSISTANCE AND REPAIR SERVICE
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Studio Monitor Circuitry. The studio monitor circuitry is designed into the control room
monitor circuitry. Input selection is controlled by the control room monitor switches. A
studio monitor amplifier network provides amplified studio audio for application to an ex-
ternal power amplifier and speaker system. A solid—state muting system provides muting
of the studio speakers.

Headphone Circuitry. The headphone circuitry is designed to monitor five external audio
sources and three internal audio sources. Input selection is accomplished by eight color—
coded switches. Headphone volume control is provided by a VCA and a monitor level con-
trol network.

Cue Monitor Circuitry. Cue channel audio monitoring is provided by the cue monitor cir-
cuit. The circuit consists of a volume control network and a power amplifier for driving an
internal speaker.

Monophonic Output Circuitry. A monophonic cutput signal from the console stereophonic
output network is generated by the monophonic output circuitry. Monophonic output cir-
cuitry is provided for both the program and audition output busses.

Talkback Circuitry. A talkback circuit provides communication between the console opera-
tor and studio. The circuit consists of an amplifier and push button switch. Access to the
talkback circuitry is provided by patch point input and output connections.

CLOCK/TIMER ASSEMBLY. The clock/timer assembly consists of individual clock and
timer sections for convenient operator access to time related information. A crystal con-
trolled six—digit LED clock display presents the time information in a 12 or 24 hour for-
mat. The clock circuit design also incorporates an automatic synchronization feature.
This feature eliminates drift by synchronizing clock operation to network audio.

The timer section presents elapsed time information on a five-digit LED display and is
equipped with two individual timers: 1) an automatic timer and 2) a manual timer. The
automatic timer is controlled by the operation of the program output bus. The manual
timer is controlled manually by three switch/indicators to provide stop, start, and reset op-
erations. An auto switch/indicator configures the display between the automatic timer and
the manual timer.

METERING. All Air-Trak 90 series consoles are designed with analog metering systems.
The 6 channel console is equipped with two meters and a two position color-coded switch
to allow the monitoring of either program or audition audio. 12 channel and 18 channel
consoles are equipped with two program meters and two audition meters. The 24 channel
console is equipped with two mono meters, two program meters, and two audition meters.

INDICATORS. LED displays are used to indicate the presence of audio on the monophonic
program bus, monophonic audition bus, and mix~minus bus. In addition, two—color LED
displays are used to indicate the phase of the program and audition monophonic audio sig-
nals.

POWER SUPPLY. All Air-Trak 90 operating potentials are generated by a self-contained
power supply designed for installation in a standard 19 inch EIA rack assembly. The sup-
ply contains conventional ac power conversion and dc rectification circuitry. The supply
generates both regulated and unregulated potentials for application to the console.

RELAY INTERFACE OPTION. A relay interface circuit board is available for each channel
to provide remote on/off control of three audio sources. In addition, the circuit board al-
lows the remote control of the console on/off switch/indicators.

MECHANICAL DESCRIPTION.

The Air-Trak 90 series audio consoles are ergonomically designed for optimum operator
comfort and convenience. The AT-90 series consoles feature a low—profile design. Each
console is constructed with modular circuit board and ribbon cable assemblies for ease of
service. The console chassis is designed to be surface—mounted to a studio desk or table.

1-3 E-BHDADGAST
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CONSOLE CONFIGURATIONS.

The Air-Trak 90 series audio consoles are designed to meet any station installation re-
quirements. The following text presents ordering information for the Air-Trak 90 series
consoles.

MODEL NO. PART NUMBER DESCRIPTION

AT90-6 901-6006 Air-Trak 90 6 channel console, Penny & Giles
conductive plastic fader, 117V ac 50/60 Hz
operation.

901-6006-301 Air-Trak 90 6 channel console, Penny & Giles
conductive plastic fader, 220VAC 50 Hz operation.

901-6006--010 Air-Trak 90 6 channel console, original equipment
conductive plastic fader, 117V ac 50/60 Hz opera—
tion.

No. DESCRIPTION QTY.

1.  Monitor Select Circuit Board Assembly.
2.  Monitor Distribution Circuit Board 1
Assembly.
3. Headphone Select Circuit Board 1
Asgembly.
Timer Reset Circuit Board Assembly.
6 Channel Input Circuit Board Assembly
Output Circuit Board Assembly.
6 Channel Control Circuit Board
Assembly.
8. VU Meter Distribution Circuit Board
Assembly.
9. VU Meter Assembly.
10. Clock/Timer Assembly.
11. Installation Kit and Instruction Manual.
12. Headphone/Control Room/Cue Gain
Circuit Board
13. Power Supply Assembly.
14. Relay Interface Circuit Board Assembly.

=
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AT90-12 901-6012 Air-Trak 90 12 channel console, Penny & Giles
conductive plastic fader, 117V ac 50/60 Hz opera—
tion.

901-6012-301 Air-Trak 90 12 channel console, Penny & Giles
conductive plastic fader, 220VAC 50 Hz operation.

901-6012-010 Air-Trak 90 12 channel console, original equip—
ment conductive plastic fader, 117V ac 50/60 Hz
operation,

L
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SECTION |
GENERAL INFORMATION

1-1, INTRODUCTION.

1-2. Information presented by this section provides a general description of the Broadcast
Electronics Air—Trak 90 Series Audio Conseles and lists equipment specifications.

1-8, EQUIPMENT DESCRIPTION.

1-4. The Broadcast Electronics Air-Trak 90 series audio consoles are professional state—of-the—
art consoles designed for continuous on—air operation (refer to Figure 1-1). The consoles
are designed to provide the operator with advanced operating and performance features.
Standard consoles include 6 channel, 12 channel, 18 channel, and 24 channel assemblies.
The following text presents a description of the Air-Trak 90 console.

1-5. ELECTRICAL DESCRIPTION.

1-6. INPUT CIRCUIT BOARD. The AT-90 input circuit board is a six channel assembly de-
signed to accept line, consumer, or microphone level audio. Each channel will accept audio
from 3 stereophonic sources. Programmable attenuator networks allow the assignment of
audio sources at different input levels. Line level audio sources may be assigned to any
input. Microphone level sources can be applied only to input A of any channel. Output
routing to the console program or audition bus is accomplished by electronic switching, A
cue bus system is incorporated into the circuitry for the previewing of audio source mate-
rial.

1-17. Precision control of each channel audio source level is provided by a voltage—controlled-
amplifier (VCA) and a Penny/Giles slide—action fader. On/off commands for activating a
channel are generated by hall-effect switch/indicators. These commands are also available
for starting and stopping external equipment. An internal patch point system is provided
for external audio processing equipment applications.

1-8. CHANNEL CONTROL CIRCUIT BOARD. A channel control circuit board features hybrid
logic circuitry for generating all the audio input/output switching signals used on the input
circuit board. A cue sensing circuit determines when the fader is operated to the cue posi-
tion and configures the selected channel to the cue mode.

1-9. OUTPUT CIRCUIT BOARD. Control room monitoring, studio monitoring, cue operations,
and headphone operations are accomplished by the output circuit board. Stereophonic pro-
gram and audition output amplifier networks provide line level program and audition sig-
nals. The circuit board also contains monophonic audio and talkback amplifier networks.

1-10. Program/Audition Output Amplifier. Stereophonic program and audition output networks
amplify the program and audition signals to a line level. The networks also provide sig-
nals for application to the metering circuitry.

1-11. Control Room Monitor Circuitry. The control room monitor circuitry is designed to moni-
tor five external audio sources and three internal audio sources. Monitor input selection is
accomplished by eight color—coded switches. Control room monitor speaker volume control
is provided by a VCA and a monitor level control network. A solid-state muting system
provides muting of the control room speakers.

1-12, The monitor circuitry features a dim circuit which automatically reduces the control room
speaker volume during a cue operation. The volume reduction is adjusted by a cue dim
level control.

o
1-1 E BROADCAST
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AT90-12 901-6012
901-6012-301
901-6012-010

AT90-18 901-6018

901-6018-301

901-6018-010

No. DESCRIPTION QTY.

1. Monitor Select Circuit Board Assembly. 1

2. Monitor Distribution Circuit Board 1
Assembly.

3. Headphone Select Circuit Board i
Assembly.

4. Timer Reset Circuit Board Assembly. 1

5. 6 Channel Input Circuit Board Assembly. 2

6. Output Circuit Board Assembly, 1

7. 6 Channel Control Circuit Board 2
Assembly.

8. VU Meter Distribution Circuit Board 1
Assembly.

9. VU Meter Assembly. 4

10. Clock/Timer Assembly. 1

11. Installation Kit and Instruction Manual. 1

12. Headphone/Control Room/Cue Gain 1
Circuit Board.

13. Power Supply Assembly. 1

14. Relay Interface Circuit Board Assembly. 6

Air-Trak 90 18 channel console, Penny & Giles
conductive plastic fader, 117V ac 50/60 Hz
operation.

Air—Trak 90 18 channel console, Penny & Giles
conductive plastic fader, 220VAC 50 Hz operation.

Air-Trak 90 18 channel console, original equip—
ment conductive plastic fader, 117V ac 60/60 Hz
operation.

No. DESCRIPTION QTY.

1. Monitor Select Circuit Board Assembly. 1

2. Monitor Distribution Circuit Board 1
Assembly.

3. Headphone Select Circuit Board |
Assembly.

4. Timer Reset Circuit Board Assembly. 1

5. 6 Channel Input Circuit Board Assembly 3

6. Output Circuit Board Assembly. il

7. 6 Channel Control Circuit Board 3
Assembly.

8. VU Meter Distribution Circuit Board 1
Assembly.

9. VU Meter Assembly. 4

10. Clock/Timer Assembly. 1

11. Installation Kit and Instruction Manual. 1

12. Headphone/Control Room/Cue Gain 1
Circuit Board.

13. Power Supply Assembly. 1

14. Relay Interface Circuit Board Assembly. 9

®
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AT90-24 901-6024 Air-Trak 90 24 channel console, Penny & Giles

conductive plastic fader, 117V ac 50/60 Hz
operation.

901-6024-301 Air-Trak 90 24 channel console, Penny & Giles

conductive plastic fader, 220VAC 50 Hz operation.

901-6024-010 Air-Trak 90 24 channel console, original equip—
ment conductive plastic fader, 117V ac 50/60 Hz

operation.

No.

1.
2.

o

R Rl S

*

10.
11,
12.

13.
14,

PART NUMBER

SPARE PARTS KITS

DESCRIPTION

Monitor Select Circuit Board Assembly.

Monitor Distribution Circuit Board
Assembly.

Headphone Select Circuit Board
Assembly.

Timer Reset Circuit Board Assembly.

6 Channel Input Circuit Board Assembly.

Output Circuit Board Assembly.

6 Channel Control Circuit Board
Asgsembly.

VU Meter Distribution Circuit Board
Assembly.

VU Meter Assembly.

Clock/Timer Assembly

Installation Kit and Instruction Manual.

Headphone/Control Room/Cue Gain
Circuit Board.
Power Supply Assembly.

Relay Interface Circuit Board Assembly.

QTY.

[ =1 — R = =t

[y

DESCRIPTION

971-0050 Spare Parts Kit. Includes Semiconductors,
Regulators, Relays, Lamps, Etc.

PART NUMBER

OPTIONS AND ACCESSORIES

DESCRIPTION

951-6021 Relay Interface Circuit Board Assembly (for Con—
trolling Equipment External to the Console).

951-0036 Utility Relay.

1-28. EQUIPMENT SPECIFICATIONS.

1-29, Refer to Table 1-1 for the nominal electrical specifications and Table 1-2 for the physical
specifications of the Broadcast Electronics Air—Trak 90 series audio consoles.

Ll
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TABLE 1-1. ATR-TRAK 90 SERIES AUDIO CONSOLE
NOMINAL ELECTRICAL SPECIFICATIONS (Sheet 1 of 4)

PARAMETER SPECIFICATION

OVERALL CONSOLE

MICROPHONE, CONSUMER, OR
LINE INPUT TO PROGRAM OR

AUDITION OUTPUT CHANNEL
INPUT HEADROOM Greater than 25 dB above nominal input level.
TOTAL HARMONIC DISTORTION
Microphone Less than 0.05%, 20 Hz to 20 kHz. —60 dBu

nominal input level. +10 dBu to 0 dBu output
level. Fader at 0 position.

Consumer Less than 0.05%, 20 Hz to 20 kHz., -10 dBu
nominal input level. +10 dBu to 0 dBu output
level. Fader at 0 position.

Line Less than 0.05%, 20 Hz to 20 kHz. +4 dBu
nominal input level. +10 dBu to 0 dBu output
level. Fader at 0 position.

SMPTE INTERMODULATION
DISTORTION

Microphone Less than 0.05%, 60 Hz/7 kHz. 4:1 amplitude
ratio. =60 dBu input level. +10 dBu to 0 dBu
output level. Fader at 0 position.

Consumer Less than 0.05%, 60 Hz/7 kHz. 4:1 amplitude
ratio. =10 dBu input level. +10 dBu to 0 dBu
output level. Fader at 0 position.

Line Less than 0.05%, 60 Hz/7 kHz. 4:1 amplitude
ratio. +4 dBu input level. +10 dBu to 0 dBu
output level. Fader at 0 position.

FREQUENCY RESPONSE

Microphone +0.05 dB —0.25 dB, 20 Hz to 20 kHz. 1 kHz refer—
ence. =60 dBu input level. +10 dBu to 0 dBu out—
put level. 150 Ohm source impedance.

Consumer +0.05 dB —0.25 dB, 20 Hz to 20 kHz. 1 kHz refer—
ence. —10 dBu input level. +10 dBu to 0 dBu out—
put level. 600 Ohm source impedance.

Line +0.05 dB —-0.25 dB, 20 Hz to 20 kHz. 1 kHz refer—
ence. +4 dBu input level. +10 dBu to 0 dBu out—
put level. 600 Ohm source impedance.
SIGNAL-TO-NOISE RATIO

Microphone Greater than 67 dB, —-60 dB input level, 150 Ohm
(Program/Audition Qutput) source impedance. 22 Hz to 22 kHz. Fader at 0
position. +10 dBu to 0 dBu output level. Single
channel selected to the output.

L]
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TABLE 1-1. ATR-TRAK 90 SERIES AUDIO CONSOLE
NOMINAL ELECTRICAL SPECIFICATIONS (Sheet 2 of 4)

PARAMETER

SPECIFICATION

Consumer
(Program/Audition Output)

Line

Program Output

Audition Output

MICROPHONE SOURCE IMPEDANCE
LINE SOURCE IMPEDANCE
CONSUMER SOURCE IMPEDANCE
FADER GAIN

PROGRAM AND AUDITION OUTPUT
SPECIFICATIONS.

NOMINAL OUTPUT LEVEL
OUTPUT HEADROOM

MAXIMUM OUTPUT LEVEL
OUTPUT IMPEDANCE

LOAD IMPEDANCE
OUTPUT NOISE

CROSSTALK (Program to
Audition, Audition to
Program. Auxiliary to
Program, or Auxiliary

to Audition)

Greater than 85 dB, =10 dB input level, 600 Ohm
source impedance. 22 Hz to 22 kHz. Fader at 0
position. +10 dBu to 0 dBu output level. Single
channel selected to the output.

Greater than 88 dB, +4 dB input level, 600 Ohm
source impedance. 22 Hz to 22 kHz. Fader at 0
position. +10 dBu to 0 dBu output level. Single

channel selected to the output.

Greater than 80 dB, +4 dB input level, 600 Ohm
source impedance. 22 Hz to 22 kHz. Fader at 0
position. +10 dBu to 0 dBu output level. Single
channel selected to the output.

150 Ohms.
600 Ohms.
2 k Ohms.

10 dB minimum from 0 position.

Continuously variable from 0 dBm to +10 dBm.

24 dB above a 0 dBm output level.
16 dB above a +8 dBm output level.

+24 dBu into a 600 Ohm load.

600 Ohms maximum, electronically balanced,
resistive or 300 Ohms maximum, unbalanced,
resistive,

Minimum 600 Ohms.

Greater than 95 dB below a 0 dBu output level.
All inputs disabled.

Greater than 70 dB below a 0 dBu output level,

20 Hz to 20 kHz. Any input position to selected
output, all inputs enabled. Typically better than
90 dB at 1 kHz for +4 dBu input level,

L]
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TABLE 1-1. ATIR-TRAK 90 SERIES AUDIO CONSOLE

NOMINAL ELECTRICAL SPECIFICATIONS

(Sheet 3 of 4)

PARAMETER

SPECIFICATION

SEPARATION (Program Left into
Program Right, Program Right
into Program Left Audition Left
into Audition Right, or Audition
Right into Audition Left)

PATCH POINT SPECIFICATIONS
OUTPUT LEVEL
OUTPUT IMPEDANCE
INPUT IMPEDANCE
MAXIMUM OUTPUT LEVEL

MICROPHONE INPUT SPECIFICATIONS
NOMINAL BUS OUTPUT LEVEL
NOMINAL INPUT LEVEL
EQUIVALENT INPUT NOISE

COMMON MODE REJECTION RATIO

INPUT IMPEDANCE
MICROPHONE AMPLIFIER GAIN
FREQUENCY RESPONSE

OUTPUT ASSIGNMENT AND ON/OFF
SWITCH NOISE

CONSUMER INPUT SPECIFICATIONS
NOMINAL BUS OUTPUT LEVEL
NOMINAL INPUT LEVELS
INPUT IMPEDANCE
CONSUMER AMPLIFIER GAIN
FREQUENCY RESPONSE

OUTPUT ASSIGNMENT AND ON/OFF
SWITCH NOISE

Greater than 70 dB below a 0 dB output level,
20 Hz to 20 kHz. Any input position. Typically
better than 100 dB at 1 kHz for +4 dBu input
level.

-5 dBu nominal.
600 Ohms.
20 k Ohms minimum.

+20 dBm into a 600 Ohm load.
+22 dBu into a high impedance load.

-5 dBu.
—-60 dBu.

Greater than =127 dBu with a 150 Ohm input
source. 22 Hz to 22 kHz bandwidth. No weight—
ing. Fader at 0 position. Single channel selected
to output.

Greater than 70 dB, dc to 1 kHz. Typically 100 dB
at low frequencies.

Greater than 1500 Ohms.
55 dB, +5 dB.

+0.05 dB -.25 dB, 20 Hz to 20 kHz, 1 kHz
reference.

—70 dB.

-5 dBu.

—-10 dBu.

Greater than 20 k Ohms, balanced bridging.
17 dB, +5 dB.

+0.05 dB —0.25 dB, 20 Hz to 20 kHz. 1 kHz
reference.

—-70 dB.

*
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TABLE 1-1. ATR-TRAK 90 SERIES AUDIO CONSOLE

NOMINAL ELECTRICAL SPECIFICATIONS

(Sheet 4 of 4)

PARAMETER

SPECIFICATION

LINE INPUT SPECIFICATIONS
NOMINAL BUS OUTPUT LEVEL
NOMINAL INPUT LEVEL
INPUT IMPEDANCE
LINE AMPLIFIER GAIN
FREQUENCY RESPONSE

OUTPUT ASSIGNMENT AND ON/OFF
SWITCH NOISE

CONTROL ROOM MONITOR AND STUDIO
MONITOR SPECIFICATIONS

OUTPUT IMPEDANCE
NOMINAL OUTPUT LEVEL
MAXIMUM OUTPUT LEVEL

SIGNAL-TO-NOISE RATIO

HEADPHONE SPECIFICATIONS
MINIMUM LOAD IMPEDANCE
OUTPUT IMPEDANCE
NOMINAL OPERATING LEVEL

STEREO VCA TRACKING

AC POWER REQUIREMENTS

-5 dBu.

+4dBu.

Greater than 20 k Ohms, balanced bridging.
3 dB, +5 dB.

+0.05 dB —-0.25 dB, 20 Hz to 20 kHz. 1kHz
reference.

-70 dB.

60 Ohms unbalanced.
0 dBm.

+20 dBm into a 600 Ohm load.
+22 dBu into a high impedance load.

Greater than 85 dB below 0 dBm output level.
Terminated external input.

35 Ohms.

Approximately 10 Ohms.

2.8 Volts per channel into a 100 Ohm load.
Less than 0.5 dB over a 60 dB range.

103V to 127V ac 50/60 Hz or 207V to 253V ac
50/60 Hz.

TABLE 1-2, ATR-TRAK 90 SERIES AUDIO CONSOLE PHYSICAL SPECIFICATIONS
(Sheet 1 of 2)

PARAMETER SPECIFICATION
PHYSICAL SPECIFICATIONS
DIMENSIONS
AT90-6 Depth: 28.69 Inches (72.87 cm).
Width: 23.50 Inches (60.70 cm).
Height: 9.15 Inches (23.24 cm).
E.EHDADCAS’T 1-10
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TABLE 1-2. ATR-TRAK 90 SERIES AUDIO CONSOLE PHYSICAL SPECIFICATIONS

(Sheet 2 of 2)
PARAMETER SPECIFICATION

AT90-12 Depth: 28.69 Inches (72.87 cm).
Width: 35.50 Inches (90.17 cm).
Height: 9.15 Inches (23.24 ¢m).

AT90-18 Depth: 28.69 Inches (72.87 cm).
Width: 47.50 Inches (120.65 cm).
Height: 9.15 Inches (23.24 cm).

AT90-24 Depth: 28.69 Inches (72.87 cm).
Width: 59.50 Inches (151.13 cm).
Height: 9.15 Inches (23.24 ¢m).

WEIGHT

AT90-6 Excluding Power Supply 35 Pounds (15.9 kg)

AT90-12 Excluding Power Supply 50 Pounds (22.7 kg)

AT90-18 Excluding Power Supply 65 Pounds (29.5 kg)

AT90-24 Excluding Power Supply 80 Pounds (36.3 kg)
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SECTION II
INSTALLATION

2-1, INTRODUCTION.

2-2, This section contains information for the installation of the Broadcast Electronics Air—
Trak 90 series audio consoles.

2-3. UNPACKING.

24, The equipment becomes the property of the customer when the equipment is delivered to
the carrier. Carefully unpack the console and power supply module. Perform a visual in-
spection to determine that no apparent damage has been incurred during shipment. All
shipping materials should be retained until it is determined that the unit has not been
damaged. Claims for damaged equipment must be promptly filed with the carrier or the
carrier may not accept the claim.

2-5, The contents of the shipment should be as indicated on the packing list. If the contents -
are incomplete, or if the unit is damaged electrically or mechanically, notify both the car-
rier and Broadcast Electronics, Inec.

2-6. INSTALLATION.

2-1. Each Air-Trak 90 console is assembled, operated, tested, and inspected at the factory prior
to shipment and is ready for installation when received. Prior to installation, this publica-
tion should be studied to obtain an understanding of the console circuitry, nomenclature,
and installation requirements. Installation is accomplished as follows: 1) equipment place-
ment, 2) assignment of input sources, 3) circuit board programming, 4) console system wir-
ing, and 5) installation adjustments.

2-8. EQUIPMENT PLACEMENT.

WARNING ENSURE ALL PRIMARY POWER IS DISCONNECTED
FROM THE CONSOLE BEFORE PROCEEDING.
WARNING

2-9. CONSOLE. The AT-90 console is designed to be surface mounted to a studio desk or ta-
ble. The selected furniture must be capable of supporting a minimum of 35 pounds for 6
channe! consoles, 50 pounds for 12 channel consoles, 65 pounds for 18 channel consoles,
and 80 pounds for 24 channel consoles. To install the console, refer to Figure 2—1 and the
following text.

2-10. Select the furniture for console installation. As a minimum requirement, the selected fur-
niture must be of sufficient size and capable of supporting the total weight of the console.

2-11. Evaluate the operator physical comfort parameters and access to the console controls and
determine the position of the console. If the console rear—panel is placed against a wall or
similar obstruction, a minimum of 2 inches (5.08 ¢cm) must be maintained between the wall
and console to assure access to the console circuit boards.

2-12. Once the position of the console is established, refer to Figure 2—1 for the console mounting
and cable access hole dimensions. After determining the dimensions, scribe and drill the
holes in the studio furniture.

L
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2-13.

2-14.

2-15.

2-16.
2-17.

2-18.

2-19.

2-20,

2-21.
2-22.

2-23.

Place and position the console on the studio furniture. Secure the console to the furniture
using wood or sheet—metal screws as determined by the mounting surface of the furniture.

CONSOLE POWER SUPPLY. The console power supply requires 7 inches (17.78 ¢m) of a
19 inch (48.3 cm) cabinet. It is recommended an additional 1.75 inches (4.4 ¢cm) of cabinet
space above and below the unit is provided for adequate ventilation.

Place the power supply in any convenient location. 10 feet (3.05 m) of power supply cable
is provided with the power supply. If a longer cable is required, construct the cable using
Belden 8466 18 gauge 12 conductor cable or equivalent. The power supply should not be
mounted directly above or below any heat generating equipment, otherwise no additional
special requirements need be observed.

ASSIGNMENT OF INPUT SOURCES.

Assignment of audio input sources is determined by the level and type of audio source.
The following is a list of available types of audio sources.

TYPE NOMINAL LEVEL
Microphone —60 dBu
Consumer —10 dBu
Line +4 dBu

Each channel of the AT-90 console is equipped with three audio source inputs. The follow-
ing information is a list of inputs and applications for a typical channel.

INPUT APPLICATIONS
A Microphone, Consumer, Line
B Consumer, Line
C Consumer, Line

Microphone level sources can only be assigned to input A. Line level and consumer level
sources can be assigned to inputs A, B, or C. For optimum signal-to—noise performance, it
is recommended that sources with comparable levels be assigned to the same channel.
However, each channel will accept sources at different signal levels with proper attenuator
programming. AT-90 consoles will accept either stereophonic or monophonic audio input
sources. Monophonic sources must be connected to both the left and right channel input
terminals,

Assignment of audio input sources is also determined by the use of each source. Nor-
mally, audio sources such as turntables, cartridge machines, and reel-to-reel machines
are assigned to separate channels so that music/commercials may be sequenced easily. A
network input line and a reel-to-reel playback source are rarely used together. Therefore,
the reel-to-reel and the network input may be assigned to the same channel. The assign-
ment of input sources will vary depending on individual control room or studio require-
ments.

CIRCUIT BOARD PROGRAMMING.

The input, channel control, VU meter distribution, and clock/timer circuit boards are
equipped with programmable operating characteristics to meet any installation require-
ments. Figure 2-2 presents the locations of the various AT-90 circuit boards. Refer to
Figure 2-2 as required and perform the following circuit programming procedures for the
desired operating or control parameters.

INPUT CIRCUIT BOARD PROGRAMMING. The input circuit board contains six chan-
nels with three inputs per channel (refer to Figure 2-3). The circuit board is equipped
with programmable jumpers for selecting the gain of each channel, appropriate attenu-
ation for inputs A, B, and C, and enabling a mix minus bus.

2-2
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CONSOLE WEIGHT
MODEL
ATO0- 6 | 35 LBS (150 KG)
ATG0-12 | 50 LBS (22.7 KG)
24 CHANNEL = 55.74 (141.58 CM) ATO0-18 | 65 LBS (29.5 KG)
{8 CHANNEL = 43.74 (111.10 CM) ATS0-24 | 80 [BS (36.3 KG)
12 CHANNEL = 31.74 (80.62 CM)
B CHANNEL = 1G.74 (50.14 CM)
™~ 1.04 IN
(2.64 CM)
5.00 IN. (5.08 CM)
MINIMUM CLEARANCE 24 chammel
1.25 IN (3.18 CM)
22.58 IN (57.35 CM)
55.78(141.68 CM) 24 CHANNEL
- 43 78(111.20 CM) 18 CHANNEL -
e 31 .78(80.72 CM) 12 CHANNEL —— =]
19.78(50.24 CM) 6 CHANNEL =
3 EQ SPACES = 2.04 (5.18 tM)
=2 50 (6.35 CM) P
. = 7.50 (159.05 CM) 1.25 IN ¥ 2 00 IN
oty o0ty (et - othibeT (318 CH X 5.08 OW)

L]

ACCESS HOLE FOR
AUDIO/CONTROL CABLES

° a @ e s o o @ e e o e s o < 19.75 (50.2cm}

24,32 B o
(61 .Bcm> i ° . ey

o 1.25 IN X 2.00 IN
- (3.18 CM X 5.08 CM)
. ] ACCESS HOLE FOR

CONSOLE DIMENSIONS o = s e s . s . . / POWER SUPPLY CABLE
MODEL. H W D i

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC
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ATA0-6 9.15 IN. 23.50 IN. 28.69 IN. ’ . 597-6000-1
(23.24 CM) | (59.63 CM) | (72.87 CM) e R e e T N S A S - 3.45 (8.8om)

ATS0-12 | 9.15 IN. 35.50 IN. S — }

28.69 IN. = = = = S —— =
(23.24 CM)| (90,17 CM) | (72.87 C) \\\\\\:::35451_ Zéﬁﬁgiiii;””/,
ATO0-18 | .15 IN. | 47.50 IN. | 28.60 IN.
(23.24 CMY| (120.65 CMY| (72.87 i) MOUNTING HOLES 7.08 IN (17.9 0%
AT90-24 | G.15 IN. 153.50 IN. | 28.59 IN. 171 DIA. €.43CM) FIGURE 2-1.
(2324 CMY 1 L151.13 oMy | (72 87 CM) AIR-TRAK 90 CONSOLE INSTALLATION
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LEFT PROGRAMAAUDITION METER ASSEMBLY

RIBHT PROGRAM/AUDITION METER ABSEMBLY
AIDI0/POWER MONITORING ASSEMBLY

CLOCK-TTHER
CIRCUIT BOARD ASSEMBLY

CLOCK-TIMER
DISPLAY ASSEMBLY

LEFT AUDITION _
METER ASSEMBLY
RIBHT AUDITION
METER ASSEMBLY

LEFT PROGRAM
METER ASSEMBLY

RIGHT PROGRAM
METER ASGEMBLY
AUD10/POVER
MONITORING ASSEMBLY
CLOCK/TTHER
DISPLAY ASSEMBLY

& CHANNEL
CONTAOL —\
£IRCUIT BOARD

ASSEMBLY HEADPHONE JACK

12 CHANNEL
METER BRIDGE
ASSEMBLY

CONTROL

fVERID ASSEMBLY
LEFT AUDITION
METER ASSEMBLY
ON/DFF SWITCH

INTERFACE CIRCULT BOARDS : RIGHT AUDITION
METER ASSEMBLY

YU METER CHANNEL 18
DISTRIBUTION
CIRCUIT BOARD N
ABSEMBLY LEFT PROGRAM
CHANNEL 24 METER ASSEMBLY
e RIGHT PROGAAM
X CIACUIT BOARD METER ASSEMBLY
HEADPHONE SELECT AUDI0/POVER
iNg CIRCUIT BOARD ASSEMBLY MONITORING ASBEE%Y
A MONITOR SELECT CLOCK/TIMER
‘ CIRCUIT BOARD ASSEMBLY DISPLAY ASSEMBLY
TIMER RESET
CHANNEL 1 Vi CIACUIT BOARD ASSEMBLY  LEFT AUDITION
CUE SPEAKER METER AGSEMELY 18 CHANNEL
CHANNEL 6 METER BRIGGE

ASSEMALY

AUBITION

INPUT CIRCUIT MONOPHONIC

BOARD ASSEMBLY MONITOR BISTRIBUTION METER ABSEMBLY
1 CIRCULT BOARD ASSEMBLY RIGHT AUDITION

METER ASSEMBLY
LEFT PROGRAM
HMETER AGSEMBLY

PROBRAM HMONOPHONIC
METER ASSEMBLY

INPUT CIACUIT é&\‘

BOARD ASSEMBLY \:"v
CHANNEL 7 — e

3
CHANNEL 13 \ :

CHANNEL 18 \

RIBHT PROGRAM
METER ASSEMBLY

AUDIO/POWER
MONITORING ASSEMBLY
RELAY INTERFACE

CLOCK/TIMER
CIRCUIT HOARD
ASSEMBLIES DISPLAY ASGEMBLY

WIRING ACCESS HOLES

QUTPUT CIRCUIT 24 CHANNEL
METER BRIDGE
e BOARD AGSEMBLY EnaLy

CHANNEL 24

COPYRIGHT © 1990 BROADCAST ELECTRONICS. INC
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FIGURE 2-2. AIR-TRAK 90
CIRCUIT BOARD LOCATIONS
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2-24.

2-285.

2-26,

2-27.

2-28,

2-29.

2-30.

2-31.

2-32.

2-33.

Gain Programming. Each channel is equipped with an amplifier designed with: 1) a mi-
crophone gain position and 2) a consumer/line gain position. Headers J608 and J609 select
the gain for channel 1. The programming of J608 and J609 is determined by the type and
level of the audio source assigned to input A. Only input A is designed to accept a micro-
phone level source. The circuit board is shipped from the factory with the J608 and J609
jumpers programmed for consumer/line gain. Determine if a microphone source is applied
to channel 1. Refer to the channel 1 input programming chart in Figure 2—-3 and program
J608 and J609 in: 1) position 1-2 if a microphene source is applied to the channel or 2)
position 2-3 if a microphone souree is net applied to the channel.

Aftenudtion Programming. Programmable headers J601 and J602: 1) bypasses in-line
attenuation if a microphone is applied to input A or 2) selects in—line attenuation if a con-
sumer or line source is applied to input A. The circuit board is shipped from the factory
with the J601 and J602 jumpers configured for a consumer or line source applied to input
A. Determine if a microphone source is assigned to channel l1A. Refer o the channel 1 in-
put programming chart in Figure 2-3 and install J601 and J602 as shown if a microphone
source is assigned to channel 1.

Programmable header J603 selects the appropriate shunt attenuation for the left and right
channels of inputs 1A, 1B, and 1C. The circuit board is shipped from the factory with J603
programmed for the attenuation required when the channel is programmed for consumer/
line gain, Refer to the channel 1 input programming chart in Figure 2-3 and program
J603 as shown for input 1A. Once channel 1A is configured, program the attenuation for
channels 1B and 1C.

Programming Channeals 2 Through 6. The headers for channels 2 through 6 are also pro-
grammed as described for channel 1. Therefore, refer to the proegrammable header chart in
Figure 2-3 to determine the headers associated with the desired channel and program the
headers as required.

MIX MINUS BUS OPERATION. A typical mix minus bus configuration is presented in
Figure 2-4. Headers J107 through J607 on the audio input circuit board enable/disable
the mix minus bus for channels 1 through 6 (vefer to Figure 2--3). Examine the informa-
tion presented in Figure 2-4 and determine the desired mix minus bus configuration.
Onece the configuration is determined, refer to Figures 2-3 and 2—4 and program the mix
minus bus jumpers as required. The circuit board is shipped from the factory with the
jumpers in the disabled position.

CHANNEL CONTROL CIRCUIT BOARD PROGRAMMING. The channel control circuit
board is equipped with programmable headers for selecting a source enable command, ena-
bling stuidio and control room muting, and enabling automatic console timer reset, opera-
tions for six channels.

Source Enable Command. Programmable headers J2, J3, and J4 select a momentary or
continuous LOW source enable command for equipment connected to inputs 14, 1B, and
1C respectively (refer to Figure 2-5). The circuit board is shipped from the factory with
the jumpers programmed in position 1-2. Refer to Figure 2-5 and program J2, J3, and J4
as required.

Studioc Muting. Programmable header J58 enables/disables studio muting for channel 1A,
The circuit board is shipped from the factory with J58 programmed in the disabled posi-
tion. Refer to Figure 2-5 and program J58 as required.

Control Room Muting. Programmable header J57 enables/disables control room muting
for channel 1A, The circuit board is shipped from the factory with J57 programmed in the
disabled position. Refer to Figure 2-5 and program J57 as required.

Automgtic Timer Resel Operction. Programmable header J69 enables/disables automatic
timer reset operations for channel 1A. The cireuit board is shipped from the factory with
J69 programmed in the enabled position. Refer to Figure 2-5 and program J69 as re-
quired.

kil
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234,

2-35.

2-36.

2-37.

2-38.

2-39.

240,

2-41,
2-42,

2-43,

2-44.

2-45.
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Programming Channels 2 Through 6. The headers for channels 2 through 6 are also pro-
grammed as described for channel 1. Therefore, refer to the programmable header chart in
Figure 2-5 to determine the headers associated with the desired channel and program the
jumpers as required.

VU METER CIRCUIT BOARD PROGRAMMING. The VU meter circuit board is pro-
grammed during final test. To assure the circuit board jumpers have not become dislodged
or changed during shipment, refer to Figure 2-6 and ensure headers J8 through J11 are
programmed as indicated.

CLOCK/TIMER CIRCUIT BOARD PROGRAMMING. Programmable headers J5 and J6
are installed during final test and must remain in this position. To assure J5 and J6 have
not become dislodged during shipment, refer to Figure 2-7 and ensure the jumpers are po-
sitioned as indicated,

12/24 Hour Clock Display. The clock/timer clock display may be programmed to display
information in a 12 or 24 hour format. Refer to Figure 2-7 and program W5 as desired.,
The jumper is installed during final test to display clock information in a 12 hour format.

Battery Back-Up. The clock/timer module is equipped with a battery back-up system to
maintain clock operation in the event of a power failure (refer to Figure 2-7). The system
will operate with a 9 volt Alkaline or 9 volt Nickel-Cadmium battery. The Alkaline bat-
tery will maintain clock operation for approximately 2 to 3 hours. Once the 2 to 3 hour
period has elapsed, the battery must be replaced. The Nickel-Cadmium battery will main-
tain clock operation for approximately 30 minutes. However, the battery will be automati-
cally re-charged when power is re—-applied to the console. Analyze the two battery types
and select a battery for back—up operations. Install a battery and program jumper J4 as
indicated in Figure 2-7. If the console is deenergized for an extended period of time, nei-
ther battery type will maintain clock operation.

Network Synchronization Interfacing. The clock/timer module is equipped with an auto-
matic synchronization feature. The feature synchronizes the clock circuitry to the network
audio to eliminate drift. If network audio synchronization is desired, refer to Figure 2-7
and connect the network audio to J1-1 and J1-2,

Master/Slave Clock Operation. The clock/timer modules in a multiple Air—Trak 90 con-
sole installation may be connected in a master/slave clock configuration if desired. If mas-
ter/slave clock operation is desired, select a clock/timer module as a master. Refer to Fig-
ure 2--7 and connect serial output port J1-5 on the master clock/timer module to serial in-
put port J1-4 on the slave clock/timer modules.

CONSOLE SYSTEM WIRING.

GENERAL. The Air-Trak 90 series audio consoles are equipped with a wiring kit which
includes a wiring tool, mating connectors, and connector pins. Access holes for interfacing
cables are Jocated on the bottom~panel of the console chassis (refer to Figure 2-2).

Wiring Tool. A wiring tool is supplied in the console installation kit for connector pin
erimping operations (refer to Figure 2-8). The tool must be used in an appropriate man-
ner to obtain high—quality connections. Use the tool to assemble all console interfacing ca-
bles.

GROUNDING. To obtain optimum noise performance from the AT-90 console, the console
and the various audio source interconnections must be properly grounded and shielded.
The following text presents console and audio source interconnection grounding informa-
tion. Additional grounding information is presented in a data sheet which is located in the
accessory kit.

Console Grounding System. The AT-90 console is equipped with a programmable ground
system, The system consists of: 1) a chassis ground terminal on the console mainframe
and 2) a chassis ground terminal and power supply circuit ground on the power supply
unit (refer to Figure 2~-9). The system is designed to distribute and isolate ground circuits
as required for optimum performance,
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CHANNEL 1 GAIN AND ATTENUATION PROGRAMMING
(HEADERS JB01, 4602, /603, J608, AND JB08)

CHANNEL 1 GAIN PROGRAMMING
INPUT LEVEL J608 J509
~B0 db (MIC) 1-2 1-2
-10 db { CONSUMER) 2-3 2-3
+4db (LINE) 2-3 2-3
” o0 CHANNEL 1 IN-LINE ATTENUATION PRUGRAMMING
; INPOT LEVEL JEO1 Jge2
17 CHANNEL 14, 18, AND IC. B0 db (MIC) 1-3,2-4 | 1-3,2-4
28 | I Al LEFT_AND RIGHT ATTENUATION -10 cb (CONSUMER) |  NONE NONE
76, PROGRAM 603, REFER T0 CHANMEL 1 tdb (LINE) M ACHE
%, PROGRAMMING CHART. JB01, JBO2 CHANNEL 1A SHUNT ATTENUATION PROGRAMMING
Al 2 INPUT LEVEL JB03
«:u|| . CHANMEL 14 LEFT AND RIGHT —50 db (MID) NONE ON 14-28,7-21
| | MIC ATTENUATION HEAUERS -10 db (CONSUMER) | NONE BN 14-28,7-21
4 JB01 AND Jg02, +4db (LINE) JUMFER 14-28,7-2]
TEFERD$§AEHJ531LAND Js02,
REFER ANNEL 1
CHANNEL 1B ATTENUATIDN PRUGRAMMING WHEN THE CHANNEL
3 FRUGRAMMING CHART. IS PROGRAMMED FUR MICRUPHONE GAIN (JB0B/J608 IN 1-2)
JB08, J603 INPUT LEVEL 603
AL 1 LEET AND RIGHT GAIN -10db (CONSUMER) | JUMPER 11-25,4-18 NONE ON [2-28,5-19 NONE ON 13-27, 6-20
+ - - — - -27, 6=
CHANNEL 1 CEPT AND RIGHT DAt 4db (LINE) NONE ON 11-25,4-18  JUMPER 12-26,5-18  NOME ON 13-27, 6-20
TU PROGRAM JGOB AND JEOS, REFER TO CHANNEL 18 ATTENUATICN PROGRAMMING WHEN THE CHAMNEL 1S
A2 7 CHANNEL | PROGRAMMING CHART. PROGRAMMEC FOR CONSUMER/LINE GAIN {JBOB/JEOS IN 2-3)

INPUT LEVEL J603
-10db (CONSUMER) | NONE DN 11-25,4-18 NONE DN 12-26,3-18 NONE DM 13-27, §-20
+4db (LINE) MNONE ON 11-25,4-18 NONE DN 12-26,35-19 JUMPER 13-27, B-20
J607

CHANNEL IC ATTENUATION PROGRAMMING WHEN THEW CHANMEL IS

CHANNEL 1 MIX MINUS BUS HEADER JG607: PROGRAMMED FOR MICROPHONE GAIN (JB08/J8C5 IN 1-23

1:  INSTALL JUMPER IN FOSITION 1-2 TO

INPUT LEVEL J503
1 ENABLE THE MIX MINUS BLS. ~10cdb (CONSUMER ) JUMPER B-22,1-15 NONE ON 9-23,2-16 NONE ON 10-24,3-17
3 2 2. INSTALL JUMPER TN THE 2-3 POSITION TO +4db (LINE) NONE DN B-22,1-15 JUMPER 9-23,2-16 NDNE DN 10-24,3-17
DISABLE THE MIX MINUS BUS.

CHANNEL 1C ATTENUATION PROGRAMMING WHEN THE CHANNEL IS
PROGRAMMED FOR CONSUMER/LINE GAIN (.JB08/.)608 IN 2-3)
INPUT LEVEL Jaa3

~10db (CONSUMER) | NONE DN 8-22,1-13 NONE ON 8-23,2-16 NONE ON 10-24,3-17
+4db (LINE) NONE ON B8-22, 1~15 NONE ON 8-23,2-16 JUMPER 10-24,3~17

AUDIO INPUT
B CIRCUTT BOARD

Jao?
J§§% PROGRAMMABLE HEADERS ASSDCTATED WITH CHANNELS 2 THROUGH 6
CHANMNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL S CHANNEL B
J501 J401 J301 J20t J101
Js02 J402 J302 J202 Jigz2
J503 Jag3 J303 J203 J103
Js07 J4g7 J307 J207 Jio?
Js0B Ja0s J308 J208 Jios
J508 J408 J309 Jz208 Jiog
COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

587-6000—4
NOTE:

TO PROGRAM CHANNELS 2 THROUGH B:

1. REFER 7O THE PROGRAMMABLE HEADER [HART
AND DETERMINE THE HEADERS ASSOCIATED WITH
THE DESIRED CHANNEL.

2. PROGRAM THE HEADERS FOR THE DESIRED CHANNEL
AS DESCRIBED FOR CHANNEL 1.

FIGURE 2-3.
INPUT CIRCUIT BOARD PROGRAMMING

2-9/2-10
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METERZLED DISTRIBUTION HEADERS J8,J9,J10, AND J11:

1. REMOVE JUMPERS P8,P3,P10, AND P11 FOR 6 CHANNEL
CONSOLE MODELS.

2. INSTALL JUMPERS P8.P9,P10, AND P11 FOR 12,18,AND
24 CHANNEL CONSOLE MODELS.

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-6000-6

FIGURE 2-6. VU METER DISTRIBUTION CIRCUIT BOARD PROGRAMMING

PROGRAM QUTPUT TIMER DISPLAY CONTROL

/]

k\ HEADER JG:
/+///___ P& MUST BE INSTALLED FOR ALL CONSOLE

MODELSG AND REMAIN IN THIS POSITION.

AUDITION OUTPUT TIMER DISPLAY CONTROL
////—__ HEADER J3:
PS5 MUST 8E INSTALLED FOR ALL CONSOLE

J1

N

MODELS AND REMAIN IN THIS POSITION.

////f“”” BATTERY CHARGER HEADER J4:
1. INSTALL P4 WHEN A 9V NICKEL

@ / " CADMIUM BATTERY IS INSTALLED
Faummm

IN THE MODULE.

2. REMOVE P4 WHEN A 9V ALKALINE

v SATTERY I8 INSTALLED IN THE MODULE.

® 12724 HOUR CLOCK DISPLAY FORMAT
| """ JUMPER ¥5:

3—/ 1. INSTALL W5 FOR A 12 HOUR CLOCK
W5 DISPLAY FORMAT.

2. REMOVE W3 FOR A 24 HOUR CLOCK

DISPLAY FORMAT.

%‘ l_i l_] l_| [_[ l_] l_l l_l COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-6000-7

FIGURE 2-7. CLOCK/TIMER CIRCUIT BOARD PROGRAMMING
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2-46.

2-47,

2-48,

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-9012~-13
FIGURE 2-8. WIRING TOOL OPERATION

Normal Ground Configuration. A normal ground configuration consists of connecting an
earth ground to the power supply unit. Connect an earth ground to the power supply unit
CHASSIS and P.S. CIRCUIT ground terminals.

RFl Ground Configuration. If grounding for RFI is required, an earth ground must be con-
nected to the power supply chassis and the console. Connect an earth ground to the power
supply unit CHASSIS and P.S. CIRCUIT ground terminals. Also, connect an earth
ground to the console ground terminal.

Conscle Mainframe Ground Configuration. If a console mainframe central ground point
is required, an earth ground must be connected to the power supply chassis and the con-
sole mainframe. Connect an earth ground to the power supply CHASSIS ground terminal
and the console ground terminal,

Flocting Ground Configuration. If a floating ground system is required, contact the
Broadcast Electronics Customer Service Department for a recommended procedure.

2-14
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2-50.

2-51.

POYER SUPPLY

CONSOLE CHASSIS
GROUND TERMINALS

PIMER UPPLY CAHE

BUTPLT ALCESS HIE

CIRCUIT

CHASSLS GROUND

COPYRIGHT © 1990 BROADCAST ELECTRONICS, iNC

597-6000-10

FIGURE 2-9. CONSOLE CHASSIS AND POWER SUPPLY GROUND TERMINALS

Audio Interconnections. The shields of audio conductors attached to the console must be

grounded to prevent the coupling of extransous noise. Generally, the shields are grounded

at the console. However, the shields may require grounding at the audio source or at a
point between the audio source and the console. Particular care must be exercised to aveid
ground loops at patch panels, external switching equipment, uninsulated jacks on associ-

ated equipment, and grounded racks or cabinets.

AUDIO CABLE. All Air-Trak series consoles require the construction of interfacing cables
for internal and external audio communication. The audio interfacing cables must be con-
structed with the appropriate size and type of cable. The following text presents recom-
mended Belden audio cables for line and microphone level service. Construct the cables

with the Belden audio cable or equivalent.

LINE LEVEL AUDIO CABLE
NO. TYPE OF CABLE GAUGE
1 2—conductor, braided with shield 24
2 2-conductor, braided with shield . 22
3 2—conductor, braided with shield 20
4 2—conductor, braided with shield 18
2-15

PART NO.

Belden 8641
Belden 8451
Belden 8762
Belden 8760

L3
E BROADCAST
ELECTRONICS INGC



2-52.

2-53,

2-54.

2-55.

2-56.

2-517.

2-538.

2-59.

2-60.

»
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MICROPHONE LEVEL AUDIO CABLE

NO. TYPE OF CABLE GAUGE PART NO.
1 2-conductor, braided with shield 22 Belden 8441

INPUT CIRCUIT BOARD CONNECTIONS. Microphene, consumer, and line input audio
interfacing is accomplished by modular connectors on the input circuit board. Each input
circuit board contains six channels and each channel accepts three audio input sources.

NOTE FOR OPTIMUM AUDIO PERFORMANCE, TERMINATE
ALL UNUSED AUDIQ INPUTS WITH 600 OHM 1/4 WATT
NOTE RESISTORS.

Audio Input Wiring. Connectors J100 through J600 on each input circuit board provide
audio input interfacing. Figure 2~10 presents pin descriptions for the audio input connec-
tors. Refer to Figure 2-10 and the following text to construct an audio interface cable us-
ing the wiring kit supplied with the console and the specified line or microphone level Bel-
den audio cable or equivalent (refer to AUDIO CABLE information in the preceding text).

For microphone, consumer, and line level balanced stereophonic sources, connect the audio
source left and right channels to the modular connector as shown. If a monophonic line or
consumer level source is assigned to an input, it is recommended the audio source input be
connected to the left and right channels at the modular connector. For a monophonic mi-
crophone level source: 1) connect the audio source input to the left and right channels at
the modular connector or 2) install a microphone splitting transformer. For optimum
audio performance, terminate all unused aundio inputs with 600 Ohm 1/4 watt resistors.

Unbalanced audio input connections are presented in Figure 2-11. Refer to Figures 2-10
and 2-11 and connect the unbalanced audio inputs to the console as required.

Paitch Point Interfacing. Modular connectors on the input cireuit board provide interfacing
for patch point audio operations (refer to Figure 2-12). Patch points are unbalanced trans-
mitting and receiving terminals for the connection of external audio equipment such as an

audio processing unit. Jumpers are installed in the connectors prior to shipment. If patch
point operation is desired, remove the jumpers and wire the connectors as follows.

If patch point operation for channel 1 is desired, refer to Figure 2-12 and construct an in-
terface cable using the wiring kit supplied with the console. Use the specified Belden
audio cable or equivalent (refer to AUDIO CABLE information in the preceding text).

If patch point operations are desired for channels 2 through 6, refer to the chart in Figure
2--12 to determine the connectors associated with the desired channel. Construct an inter-
face cable as described for channel 1 using the wiring kit supplied with the console and the
specified Belden audio cable or equivalent (refer to AUDIO CABLE information in the pre-
ceding text).

QUTPUT CIRCUIT BOARD CONNECTIONS. The output circuit board contains modular
connectors for interfacing with the program and audition, studio and control room monitor,
external cue and headphone, mix minus, and monophenic audio output circuits. The cir-
cuit board also provides interfacing for the talkback circuitry, mute control circuitry, and
off-air and external monitor audio inputs.

The program, audition, studio room monitor, controel room moniter, and the mix minus
audic output circuits are designed as balanced output circuits. Therefore, it is recom-
mended that these circuits be interfaced with external audio equipment in a balanced con-
figuration. In addition, these circuits are also designed to fold—back if either the positive
or negative output is inadvertently grounded.

2-16



CHANNEL 1
CHANNEL 6
CHANNEL 7
CHANNEL 12
CHANNEL 13

CHANNEL 18
CHANNEL 18
CHANNEL 24

PIN NO. DESCRIPTION

1 A INPUT, RIGHT CHANNEL -
2 A INPUT, RIGHT CHANNEL +
3 A INPUT, LEFT CHANNEL -
4 A INPUT, LEFT CHANNEL +
S SHIELD GROUND

6 SHIELD GROUND

7 SHIELD GROUND

8 SKHIELD GROUND

§ B INPUT. RIGHT CHANNEL -
10 8 INPUT, RIGHT CHANNEL +
11 B INPUT, LEFT CHANNEL -
12 B INPUT, LEFT CHANNEL +
13 SHIELDC GROUND

14 SHIELD GROUND

15 SHIELD GROUND

16 SHIELD GROUND

17 C INPUT, RIGHT CHANNEL -
18 C INPUT, RIGHT CHANNEL +
19 C INPUT, LEFT CHANNEL -
20 C INPUT, LEFT CHANNEL +

AUDIO AND CONTROL CABLE
ACCESS HOLES

CHANNEL 1

CIRCUIT
BOARD

AUDIO INPUT
CONNECTIONS

MATING
CONNECTOR

COPYRGHT © 1950 BROADCAST ELECTRONICS, INC
FIGURE 2-10. AUDIO INPUT CONNECTIONS 597-6000-11
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2-61,

2-62.

2-63.

2-64.

2--65.

2-66.

2-617.

2-68.
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Audition/Program Quiput. The audition and program output circuits provide a continu-
ously variable level from +0 dBm to +10 dBm with a 600 Ohm minimum load impedance.
To interface audition output connector J9 and program output connector J10 to external
audio equipment, refer to Figure 2-13 and construct audio interface cables. Construct the
cables using the wiring kit supplied with the console and the specified Belden audio cable
or equivalent (refer to AUDIC CABLE information in the preceding text).

Audition/Program Monophonic Output. The audition and program monophonic output
circuits provide a continuocusly variable level from +0 dBm to +10 dBm with a 600 Ohm
minimum load impedance. To interface audition/program monophonic output connector J8
to external audio equipment, refer to Figure 2-13 and construct an audio interface cable.
Construct the cable using the wiring kit supplied with the conscle and the specified Belden
audio cable or equivalent (refer to AUDIO CABLE information in the preceding text).

Mix Minus Ouiput. If the mix minus bus is enabled, the monophonic mix minus output
cireuit will provide a continuously variable level from +0 dBm to +10 dBm with a 600 Ohm
minimum load impedance. To interface mix minus output connector J7 to external audio
equipment, refer to Figure 2-13 and construct an audio interface cable. Construct the ca-
ble using the wiring kit supplied with the console and the specified Belden audio cable or
equivalent (refer to AUDIO CABLE information in the preceding text).

Studio/Confrol Room Monitor Output. The studio and control room monitor outputs are
designed to drive external monitor power amplifiers. The outputs provide a level of +0
dBm with a 600 Ohm minimum load impedance. To interface studio output connector J6
and control room output connector J5 to external andio monitor power amplifiers, refer to
Figure 2-13 and construet audio interface cables. Construct the cables using the wiring
kit supplied with the console and the specified Belden audio cable or equivalent (refer to
AUDIO CABLE information in the preceding text).

External Cue/Headphone Outpui. The external cue and headphone output circuits pro-
vide a level of +0 dBm with a 600 Ohm minimum load impedance. To interface external
cue output connector J3 and external headphone output connector J4 to external audio
equipment, refer to Figure 2-13 and construct audio interface cables. Construct the cables
using the wiring kit supplied with the console and the specified Belden audio cable or
equivalent (refer to AUDIO CABLE information in the preceding text).

cAUTION  THE OFF-AIR AND EXTERNAL MONITOR INPUTS ARE
UNBALANCED, ENSURE BALANCED AUDIO SOURCES

CAUTION  ARE PROPERLY CONNECTED TO THE INPUT TERMI-
NALS.

Off-Air/Extemal Monifor Inpuls. Right channel connector J1 and left channel connector
J2 provide unbalanced audio interfacing for off-air 1, off-air 2, external 1, external 2, and
external 3 monitor inputs. If off-air and external monitor operations are desired, refer to
Figure 2-13 and construct audio interface cables. Construct the cables using the wiring
kit supplied with the console and the specified Belden audio cable or equivalent (refer to
AUDIO CABLE information in the preceding text).

External Cue Input. Connector J16 provides interfacing for the external cue audio input
circuit. If an external cue operation is desired, refer to Figure 2-13 and construct an audio
interface cable. Construct the cable using the wiring kit supplied with the console and the
specified Belden audio cable or equivalent (refer to AUDIO CABLE information in the pre-
ceding text). To activate the external cue circuit, refer to Figure 2-13 and connect an ex-
ternal switch to J16 as shown.

Mute Control Operations. Connector J14 provides interfacing for studio and control reom
mute control operations, To interface J14, refer to Figure 2-13 and construct an interface
cable as required using the wiring kit supplied with the console.

2-20



AUDITIONAPROGRAM MONOPHONIC
AUDITION AUDIO GUTPUT CONNECTIONS AUDIO DUTPUT CONNELTIONS
LEFT EXTERNAL/OFF-AIR MONITOR PIN NO. DESCRIPTION PIN NO. DESCRIPTION
AUDIT INPUT CONNECTIONS 1 + RIGHT AUDITIDN AUDID DOUTPUT 1 + AUDITIDN AUDIO DUTPUT MIX MINUS AUDIGO OUTPUT CONNECTIONS
PIN NO. DESCRIPTION 2 + LEFT AUDITION AUDIC OUTPUT 2 -+ PROGRAM AUDIC DUTPUT PIN NO. DESCRIPTION
1 OFF-AIR | ALDIO INPUT 3 —- RIGHT AUDITION AUDID OUTPUT 3 - AUDITION AUDID BUTIPUT 1 ~ MIX MINUS AUDID OUTPUT
2 OFF-ATR | SHIELD 4 - LEFT AUDITION ALDID OUTPUT 4 - PROGRAM AUDIO DUTPUT 2 SHIELD GROUND
3 GROUND SIGNAL S SHIELD GROUND 5 SHIELD GROUND 3 + MIX MINUS AUDIO OUTPUT
4 OFF-AIR 2 AUDIO INPUT 5] SHIELD GROUND g SHIELD GROUND 4 SHIELD GROUND g%HDéB MDNITDEE%EB%ET?HEPUT CONNECTIONS
g EEEuGSRS§Gﬁ§gELD PROGRAM AUDID DUTPUT CONNECTIONS MATING 1 RIGHT STUDID MONITOR ALDIO QUTPUT
8 EXTERNAL 1 SHIELD 1 + RIGHT PROGRAM AUDIG OUTPUT CONNECTOR 3 RIGHT STUGIO MONITOR GROLND
g GROUND STGNAL 2 + LEFT PROGRAM ALDID DUTPUT 4 LEFT STUDIO MONITOR GROUND
1 EXTERNAL 2 SHIELD g EH%EEE EESSESM AUDIB QuTPuT 5] SHIELD GROLIND
12 GROLUND SIGNAL MATING MATING
{3 EXTERNAL 3 AUDID INPUT 6 SHIELD GROUND plahi CONNECTOR CONNECTOR | CONTRUL ROOM <R MONLTOR
CONNECTOR AUDID DUTPUT CONNECTIONS
i4 EXTERNAL 3 SHIELD ‘ S TN ND DESCRIPTION
15 GROUND SIGNAL '
1 RIGHT CR MONITOR AUDIO OUTRUT
////////, 2 LEFT CR MONITOR AUCIO DUTPUT
3 RIGHT CR MONITOR GROLUND
EXTERNAL CUE AND TALKBACK CDONNECTIDNS 4 LEFT CR MONITGR GROUND
PIN NO. DESCRIPTION APPLICATION g SHIELD GROUND
1 -EXTERNAL CUE AUDID INPUT B SHIELD GROUND
2 +EXTERNAL CHE ALDID INPUT
3 SHIELD GROUND MATING EXTERNAL HEADPHONE ALDID OUTPUT CONNECTIONS
4 EXTERNAL TALKBACK CONTROL ‘_"/j CONNECTOR | PIN NO. DESCRIPTION
5 GROUND { RIGHT HEAGPHDONE ALIDIO QUTPUT
G SHIELD GROUND MATING 2 LEFT HEADPHONE AUOIO OUTPUT
7 EXTERNAL CUE CONTROL 4——*/?] CONNECTOR 3 RIGHT HEADPHONE GROUND
B GROUND 4 LEFT HEADPHONE GROLND
g SHIELD GROUND S SHIELD GRBUND
10 TALKBACK AUDID QuTtPUT | g O e 6 SHEILD GROUND

1l GROUND SRR e : ,
12 SHIFLD GROUND Qe B S # e
2 SHIELD GROND 3 _ g Y. i EXTERNAL CUE AUDID OUTPUT CONNECTIONS

PIN NO. DESCRIPTION
1 CLE AUDID OUTPUT
CUE GROUND

14 GROUND
15 SHIELD GROUND

2
3 SHIELD GROUND
4 SHIELD GROUND

MATING
CONNECTIR 2

RIGHT EXTERNAL OFF-AIR MONITOR
ALUDID INPUT CONNECTIONS

PIN NO. BDESCRIPTION

OFF-AIR 1 AUDIO INPUT

DFF-AIE | SHIELD

GROUND SIGNAL

OFF-AIR 2 AUDID INPUT

OFF-AIR 2 SHIELD

GROUND SIGNAL

o
.......

MATING

s CONNECTOR EXTERNAL 1 ALDID INPUT
ScS0s0ees, 2 EXTERNAL | SHIELD
S LS GROUND SIGNAL

G0 05~ 0 LB LUK

EXTERNAL 2 AUDIG INPUT
11 EXTERNAL 2 SHIELD

12 GROUND STGNAL

13 EXTERNAL 3 AUDIG INPUT
14 EXTERNAL 3 SHIELD

15 GROUND SIGNAL

MATING

CONTROL ROOM/STUDIO 1
MUTE CONTRGL CONNECTIONS
PIN NO.  DESCRIPTIDN oUTPUT,
1 CONTROL ROOM MUTE CONTROL EMITTER "
2 STUDIO MUTE CONTROL EMITTER
3 CONTROL ROOM MUTE CONTROL COLLECTOR
4  STUDID MUTE CONTROL COLLECTOR
5 SHIELD GROUND AuTPUT,
6  SHIELD GROUND 4
COPYRIGHT © 1990 BROADCASE ELECTRONICS, INC
597-6000-12

FIGURE 2-13. AUDIO OUTPUT AND EXTERNAL
MONITOR INPUT CONNECTIONS
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2-69.

2-70.

2-71.

2-72.

2-73.

2-74.

2-75.

2-176.

Talkback System Connections. AT-90 console talkback operations are accomplished by
the studio and control room microphones, a control room speaker, the console cue speaker,
the external cue circuitry, the talkback cireuitry, and the console input channels. Figure
2-14 presents installation information for dual and single console talkback systems. Ifa
talkback system is desired, refer to Figure 2—-14 and the following information.

Refer to Figure 2-12 as required for the location of the patch point connectors. Construct
interface cables as required using the wiring kit supplied with the console and the speci-
fied Belden audio cable or equivalent (refer to AUDIO CABLE information in the preced-
ing text).

CONTROL CIRCUIT BOARD CONNECTIONS. The control circuit board contains modu-

lar connectors for remote control operations. The connectors provide interfacing for the
control of the console channels from a remote location and the remote control of audio
source equipment.

Remote Control. Connectors J1, J12, J21, J30, J39, and J48 on the control circuit board
provide remote control interfacing. Each connector provides interfacing for one channel
and allows: 1) on/off control of the channel from a remote location and 2) the remote con-
trol of the channel audio source equipment. Figure 2-15 presents pin descriptions for the
remote control connectors. To provide remote control operations, construct a cable using
the wiring kit supplied with the console and the specified Belden audio cable or equivalent
(refer to AUDIO CABLE information in the preceding text). Connect this cable between
the appropriate connector on the control circuit board and the external equipment. Repeat
the remote control connections for each channel requiring remote control operations.

Example - AT-20/Cartridge Machine Connections. A typical source remote control con-
figuration is presented in Figure 2-15. The illustration provides the connections required
to interface an AT-90 audio console to a Broadcast Electronics PT-90 cartridge machine
for remote control operations. To provide remote control eperations for a PT-90 cartridge
machine, refer to Figure 2—-15 and connect the AT-90 to the PT-90 as shown. To connect a
different cartridge machine to the AT-90, analyze the information presented in Figure
2-15 to determine the required connections. Once the connections are determined, con-
struct the required interfacing cable and connect the cartridge machine to the AT-90 con-
sole.

SOURCE RELAY INTERFACE CIRCUIT BOARD. A source relay interface circuit board is
designed to allow relay isolated: 1) on/off control of the channel from a remote location and
2) remote control of the channel audio source equipment. The interface cireuit board also
contains on/off tally outputs to provide remote on/off indications. The AT-90 consoles are
shipped with a quantity of relay interface circuit boards for installation to the console
channel circuitry. The interface circuit boards are located in the installation kit.

Figure 2-16 illustrates a typical source relay interface circuit board installation for a 6
channel console. To install a relay interface circuit board for channel 1, refer to Figure
2-17 and mount the circuit board on the rear—panel of the console using three screws.
Construct an audio source interface cable using the wiring kit supplied with the console
and the specified Belden audio cable or equivalent (refer to AUDIO CABLE information in
the preceding text). Connect this cable between the external equipment and J2 on the re-
lay interface circuit board.

The source relay interface cireuit board is supplied with an internal audio interface cable
to provide communication between J1 on the relay interface circuit board and J1 on the
control circuit board (refer to Figure 2-16), Route the cable from the control circuit board
to the relay interface circuit board and attach the mating connector to the cable. Once the
cable is assembled, connect the cable between the relay interface ¢ircuit board and the
channel control circuit board as shown.

{ ]
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2-117. To install a relay interface circuit board for channels 2 through 6, mount the unit on the
rear—panel of the console as shown in Figure 2-16. Construct an interface cable as de-
scribed for channel 1 and connect between the external equipment and J2 on the relay in-
terface circuit board, Assemble and conneet the cable supplied with the relay interface cir-
cuit board between J1 on the relay interface circuit board and the appropriate connector on
the channel control circuit board as listed below.

2-78. WARNING LIGHT UTILITY RELAY. A modular utility relay is designed to control ancillary
equipment such as an on-air warning light. Refer to Figure 2-17 and connect the relay to
the interfacing connectors as shown for the studio and control room operations. Attach the
ancillary equipment to the relay contacts as required.

CHANNEL CONNECTOR

J12
J21
J30
J39
J48

2-79. POWER SUPPLY. The console power supply generates both regulated and unregulated dc
operating potentials for application to the console. The power supply interfaces with the
console at connectors J15 and J19 on the output circuit board (refer to Figure 2—18).

S O = O D

2-80. The power supply is shipped from the factory with a 10 foot (3 meter) interfacing cable. If
an alternate length of cable is required, refer to Figure 2-18 and construct the cable with
18 gauge 12-conductor cable such as Belden 8466 or equivalent. Connect the power sup-
ply cable between DC OUT on the power supply and connectors J15 and J19 on the output
circuit board.

WARNING ENSURE ALL PRIMARY POWER IS DISCONNECTED

BEFORE PROCEEDING.
WARNING

2-81, AC INPUT., The Air-Trak 90 power supply is programmed for the proper power supply
voltage at the factory prior to shipment. The operating voltage requirement for the unit is
indicated on the identification plate. If the unit is to be operated from an alternate power
source, refer to Figure 2-19 and reprogram the unit for the desired ac input potential.

2-82. Refer to Figure 2-20 and remove the ac line fuse from the rear-panel ac fuse~holder. En-
sure the fuse is a slow~blow type rated at 4A for 105V to 132V operation or 2A for 210V to
264V operation.

2-83. The power supply is also equipped with fuses for the 24 volt, +16.5 volt, +6V, and +14 volt
dc potentials. Ensure the appropriate fuse is installed as described below for each dc out-
put.

224
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FIGURE 2-17. UTILITY RELAY INSTALLATION
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REF. DES. DC SUPPLY FUSE

F2 +24 Volt 1A Slow-Blow
F3 ~24 Volt 1A Slow—Blow
F1 +16.5 Volt 3A

F4 -16.5 Volt 3A

F5 +6 Volt 284

F6 -6 Volt 25A

e +14 Volt 5A

2-84, Refer to Figure 220 and ensure the rear-panel power switch is operated to OFF and con-

nect the power supply line cord to the appropriate power source.
2-85. INSTALLATION ADJUSTMENTS.

2-86. The Air-Trak 90 console installation adjustments involve the alignment of the console
audio level structure. The test equipment required for the installation adjustments is
listed below.

PRIMARY AC LINE VOLTAGE
PAOGRAMMING

INPUT VOLTAGE JUMPER TERMINALS

117V AC INSTALL WIRE 2#338 IN TERMINAL 3
4-5
220V AC INSTALL WIRE 51348 IN TERMINAL 2

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-6000-17
FIGURE 2-19. POWER SUPPLY AC LINE VOLTAGE PROGRAMMING
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FIGURE 2-20. POWER SUPPLY FUSE LOCATIONS

TEST EQUIPMENT

Low—distortion Sinewave Qutput Audio Oscillator (Potomac AG-51 or equivalent).
High Impedance dB Calibrated Voltmeter.

Two 600 Ohm +5%, 1/2 Watt Resistors.

Audio Source Alignment Tapes.

NAB Alignment CD.

Audio Analyzer (Potomac AA-51 or equivalent).

S T A

7. Insulated adjustment tool.

2-87. INPUT LEVEL ADJUSTMENTS. For optimum signal-to—noise performance, the console
channels must be individually adjusted to compensate for input level differences between
the left and right signal sources. The primary audio source assigned to the channel should
be selected for level adjustments.

2-88. The input circuit board is equipped with microphone and consumer gain controls for the
left and right audio cireuits of each console channel. The microphone gain controls are ad-
Justed if the channel is programmed for microphone input operation. The consumer gain
controls are adjusted if the channel is programmed for line/consumer operation.

2-89, Consumer Gain Controls. To adjust the left consumer gain control for channel 1, proceed
as follows:

2-90. Refer to Figure 2-21 and connect a decibel calibrated voltmeter between left channel patch
point transmit terminal J604 pin 4 and ground.

2-91. Insert the alignment material into the audio source and reproduce the test audio. If align-
ment audio is not available, connect the audio oscillator to the channel 1 input terminals
and adjust the oscillator for a 1kHz output at —10 dBu.
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2-92,
2-93.

2-94,

2-95,

2-96.
2-97.

2-98,

2-99.

2-100.
2-101,

2-102.

2-103.

2-104.
2-105.

2-106.

2-107.

2-108.

2-109.

Refer to OPERATION in SECTION III and operate the channel to select the test audio,

With the fader control in the —55 dB position, refer to Figure 2-21 and adjust left con-
sumer gain control R694 for a meter indication of -5 dBu. If a -5 dBu level cannot be ob-
tained, re-programming of the channel attenuation will be required. Refer to INPUT CIR-
CUIT BOCARD PROGRAMMING in the preceding text and perform the procedures to re—
program the attenuation.

Repeat the procedure for the right channel using right consumer gain control R695 and
right channel patch point terminal J605 pin 4 (refer to Figure 2-21).

Repeat the procedure for the remaining channels. Refer to the chart in Figure 2-21 to de-
termine the controls associated with the desired channel.

When audio level alignment is complete, remove all test equipment.

Microphone Gain Controis. To adjust the left microphone gain control for channel 1, pro-
ceed as follows:

Refer to Figure 2-21 and connect a decibel calibrated voltmeter between left channel patch
point transmit terminal J604 pin 4 and ground.

Operate the microphone source to generate the test audio.
Refer to OPERATION in SECTION III and operate the channel to select the test audio.

With the fader control in the —55 dB position, refer to Figure 2-21 and adjust left micro-
phone gain control R696 for a meter indication of -5 dBu. If a -5 dBu level cannot be ob-
tained, re-programming of the channel attenuation will be required. Refer to INPUT CIR-
CUIT BOARD PROGRAMMING in the preceding text and perform the procedures to re—
program the attenuation,

Repeat the procedure for the right channel using right microphone gain control R697 and
right channel patch point terminal J605 pin 4 (refer to Figure 2-21).

Repeat the procedure for the remaining channels. Refer to the chart in Figure 2-21 to de-
termine the controls associated with the desired channel.

When audio level alignment is complete, remove the test equipment.

OUTPUT LEVEL/VU METER ADJUSTMENT. Each Air—Trak 90 console is shipped from the
factory at a +4 dBu output level. If an alternate console output level is required, refer to
the PROGRAM OUTPUT CALIBRATION AND AUDITION OUTPUT CALIBRATION
procedures in SECTION V, MAINTENANCE,

EXTERNAL CUE INPUT LEVEL ADJUSTMENT. The external cue circuitry operates in asso-
ciation with the talkback system. The external cue input is equipped with a level control
to allow the level to be calibrated to the internal cue channel. The ealibration of the con-
trol will prevent the adjustment of the cue level contrel when the external cue audio source
is enabled. The external cue input level is calibrated by external cue input level control
R118. The external cue input level is calibrated as follows,

Procedure. To calibrate the external cue input level, perform the following procedure. The
procedure may be performed acoustically using the external cue input source and the con-
sole cue speaker if desired.

Refer to Figure 2-13 and connect the audio generator to the external cue input terminals
at connector J16,

Refer to Figure 2-13 and connect a switch to the external cue enable terminals at connec-
tor J16.

2-34
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2-110.

2-111.

2-112,
2-113.

2-114,

2-115.

2-116.
2-117,

2-118.
2-119.

2-120.

2-121.

2-122,

2-123.
2-124.

2-125,

2-1286,

2-127,

2-128.

2-129.

Refer to Figure 2-13 and terminate the external cue audio output at connector J3 with a
600 Obm resistor.

Refer to Figure 2-13 and connect the audio analyzer to the external cue audio output at
connector J3.

Configure the audio analyzer for level indications.

Operate the audio generator for a 1 kHz output at a level equal to the external cue audio
input source.

Depress the external cue audio switch to activate the cue circuitry and the external cue
audio output.

Refer to Figure 2-22 and adjust external cue audio input level control R118 until the audio
analyzer indicates approximately 0 dB.

Disconnect all test equipment and reconnect any console cables if required.

CONTROL ROOM MONITOR DIM ADJUSTMENT. The control room monitor dim fune-
tion conveniently reduces the control room monitor speaker level during cue channel op-
erations. The dim level is adjusted by eontrol room monitor dim level control R163 on the
output circuit board. The dim level is adjusted as follows.

FProcedure. To adjust the control room monitor dim level, proceed as follows:

Select two console channels and a line/consumer audio level source assigned to each chan-
nel for the precedure.

Configure one channel by: 1) selecting the test audio source, 2) operating the fader to the 0
position, and 3) routing the audio to the audition bus,

Configure the second channel by: 1) selecting the test audio source and 2) operating the
channel to cue.

Refer to SECTION III, OPERATION and operate the monitor system to monitor the audi-
tion audio.

Operate the console to start the audio sources.

Refer to Figure 2-22 and adjust control room monitor dim control R163 for the desired con-
trol room monitor level during cue channel monitoring operations,

When the monitor dim level adjustment is complete, return the console to the original con-
figuration.

OFF-AIR 1 INPUT LEVEL CALIBRATION ADJUSTMENT. The off-air 1 input is equipped
with level controls to allow the level to be calibrated to the program and audition channels.
The calibration of the controls will prevent the adjustment of the monitor level control
when menitoring the off-air 1 source. The off-air 1 input level is calibrated by left chan-
nel off-air 1 input level control R52 and right channel off-air 1 input level contrel R2 on
the output circuit board. The off-air 1 input level is calibrated as follows.

Procedure. To calibrate the off-air 1 input level, perform the the following procedure.
The procedure may be performed acoustically using the off-air 1 audio source and the
headphone system if desired,

Refer to Figure 2-13 and connect the audio generator to the left channel off-air 1 input
terminals.

Refer to Figure 2-13 and terminate the control room monitor output left channel at con-
nector J5 with a 600 Ohm resistor.
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2-130.  Refer to Figure 2-13 and connect the audio analyzer to the control room monitor output
left channel at connector J5.

2-131, Configure the audio analyzer for level indications.

2-132. Operate the audio generator for a I kHz output at a level equal to the off-air 1 audio
source.

2~133. Refer to SECTION III, OPERATION and operate the monitor system to monitor the off-
air 1 audio,

2-134. Refer to Figure 2-22 and adjust left channel ofi—air 1 input level control R52 until the
audio analyzer indicates approximately 0 dB.

2-135. Repeat the procedure for the right channel. Connect the audio generator to the right chan-
nel input and the audio analyzer to the control room monitor right channel output. Cali-
brate the right channel off-air 1 input using right channel off-air 1 input level control R2.

2-136. Disconnect all test equipment and reconnect any console cables if required.

2-137. OFF-AIR 2 INPUT LEVEL CALIBRATION ADJUSTMENT. The off-air 2 input is equipped
with level controls to allow the level to be calibrated to the program and audition channels.
The calibration of the controls will prevent the adjustment of the monitor level control
when monitoring the off-air 2 source. The off-air 2 input level is calibrated by left chan-
nel off-air 2 input level control R54 and right channel off-air 2 input level control R4. The
off=air input level is calibrated as follows.

2-138. Procedure. To calibrate the off—air 2 input level, refer to the OFF-AIR 1 INPUT LEVEL
CALIBRATION ADJUSTMENT procedure presented in the preceding text and perform
the procedure for the off-air 2 input. Connect the audio generator to the off—air 2 input.
Calibrate the off-air 2 input using left channel off-air 2 input level control R54 and right
channel off-air 2 input level control R4 (refer to Figure 2-22),

2-139. EXTERNAL 1/EXTERNAL 2/EXTERNAL 3 INPUT LEVEL CALIBRATION ADJUSTMENT.

' The external 1/external 2/external 3 inputs are equipped with level controls to allow the
levels to be calibrated to the program and audition channels. The calibration of the con-
trols will prevent the adjustment of the monitor level control when monitoring the external
1/external 2/external 3 inputs. The external 1 input level is calibrated by left channel ex-
ternal 1 input level control R56 and right channel external 1 input control R6. The exter-
nal 2 input level is calibrated by left channel external 2 input level control R58 and right
channel external 2 input level contrel R8. The external 3 input level is calibrated by left
channel external 3 input level control R60 and right channel external 3 input level control
R10. The external 1/external 2/external 3 input levels are calibrated as follows.

2-140. Procedure. To calibrate the external 1/external 2/external 3 input levels, refer to the
OFF-AIR 1 INPUT LEVEL CALIBRATION ADJUSTMENT procedure presented in the
preceding text and perform the procedure for the external 1/external 2/external 3 inputs.
Refer to Figure 2-22 and calibrate the external l/external 2/external 3 inputs using the
following controls.

1. Left channel external 1 4. Right channel external 2
input level control R56, input level control R8.

2. Right channel external 1 5. Left channel external 3
input level control R6. input level control R60.

3. Left channel external 2 6. Right channel external 3
input level control R58. input level control R10.

£ ]
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SECTION I
OPERATION

3-1. INTRODUCTION.

3-2. This section presents operating information for the Air-Trak 90 series audio consoles. The
information includes control and indicator identification and standard operating proce-
dures.

3-3.  CONTROLS AND INDICATORS.
3-4.  CONSOLE MAIN FRAME.

3-5. Refer to Figure 3—1 for the location of controls and indicators associated with the Air—Trak
90 series consoles. The function of each control or indicator is described in Table 3—1.

TABLE 3-1. MAIN FRAME CONTROLS AND INDICATORS
(Sheetl of §)

INDEX NOMENCLATURE FUNCTION
NO.
1 RESET Switch/ SWITCH: Resets the clock/timer module timer
Indicator section manual timer to 00 00.0.

INDICATOR: Illuminates to indicate the manual
timer reset function is enabled.

2 START Switch/ SWITCH: Initiates operation of the clock/timer module
Indicator timer section manual timer.

INDICATOR: Illuminates to indicate the manual
timer start function is enabled.

3 STOP Switch/ SWITCH: Terminates the clock/timer module timer
Indicator section manual timer and freezes the display.

INDICATOR: Illuminates to indicate the manual
timer stop function is enabled.

4 AUTO Switeh/ SWITCH: Selects either the automatie timer or manual
Indicator timer for display on the clock/timer module
timer section.

INDICATOR: Illuminates green to indicate the clock/
timer module timer section automatic
timer is displayed.
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TABLE 3-1. MAIN FRAME CONTROLS AND INDICATORS

(Sheet 2 of 3)
INDEX NOMENCLATURE FUNCTION
NO.

5 Control Room/Studio SWITCHES: Configures PGM, AUD, CUE, AIR1,
Monitor Select AIR 2, EXT1, EXT 2, or EXT 3 audio for
Switch/Indicator application to the contrel room and studio
Assembly monitor speakers,

1. PGM

2. AUD INDICATORS: Illuminates yellow to indicate an

3. CUE associated monitor input (PGM, AUD,
4, AIR1 CUE, ATR 1, ATR 2, EXT1, EXT 2, or
5 AIR2 EXT 3) is selected for application to the
6. EXT1 control room and studio monitor speak—
7. EXT2 ers.

8. EXTS3

6 MONO TEST SWITCH: Applies a monophonic test signal derived

Switch/Indicator from the stereophonie audio signal to the
control room monitor speakers.
INDICATOR: Illuminates to indicate the monophonic tes
circuitry is enabled.

7 TALKBACK Switch Allows the operator to communicate with the studic room

via the talkback system.

8 Headphone Receptacle Console headphone receptacle.

9 CUE Level Control Adjusts the console cue speaker level,

10 MONITOR Level Control | Adjusts the contrel room monitor level.

11 HEADPHONE Level Adjusts the headphone level.

Control

12 Headphone Select SWITCHES: Configures PGM, AUD, CUE, AIR 1,
Switch/Indicator AIR 2, EXT1, EXT 2, or EXT 3 for ap-
Assembly plication to the console headphone system.
1. PGM
2, AUD INDICATORS: Illuminates orange to indicate an
3. CUE associated monitor input (PGM, AUD,
4. AIR1 CUE, AIR 1, AIR 2, EXT 1, EXT 2, or
5 AIR2 EXT 3) is selected for application to the
6. EXT1 console headphone system,

7. EXT2
8. EXT3
-BFICJA
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TABLE 3-1. MAIN FRAME CONTROLS AND INDICATORS

(Sheet 3 of 3)
INDEX NOMENCLATURE FUNCTION
NG.
13 OFF Switch/ SWITCH: Disables the operation of the console
Indicator channel.
INDICATOR: Illuminates to indicate the console
channel is disabled.
14 ON Switch/ SWITCH: Enables the operation of the console
Indicator channel,
INDICATOR: Illuminates to indicate the console
channel is enabled.
15 CUE Indicator Hluminates to indicate the console channel is
operated to the cue bus.
16 Fader Control A. Adjusts the audio output level of the channel.
B. Configures the channel to the cue bus when
operated to the OFF position,
17 AUD Switch Routes the console channel to the audition bus.
18 AUD Indicator Illuminates to indicate the console channel
is routed to the audition bus.
19 PGM Indicator Illuminates to indicate the console channel is
routed to the program bus.
20 PGM Switch Routes the console channel to the program bus.
21 C Input Selects input C for audio operations,
Select Switch
22 C Input Select IMfuminates to indicate input C is selected for
Indicator audio operations.
23 B Input Selects input B for audio operations.
Select Switch
24 B Input Select Iluminates to indicate input B is selected for
Indicator audio operations.
25 A Input Selects input A for audio operations.
Select Switch
26 A Input Select IMuminates to indicate input A is selected for
Indicator audio operations,
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3-6. CONSOLE METER BRIDGE ASSEMBLY.

3-17. 6 CHANNEL CONSOLE. Refer to Figure 3-2 for the location of all controls and irdicators
associated with the 6 channel console meter bridge assembly. The function of each control
or indicator is described in Table 3-2.

TABLE 3-2. 6 CHANNEL METER BRIDGE CONTROLS AND INDICATORS

(Sheetl of 2)

INDEX NOMENCLATURE FUNCTION
NO.
1 LEFT and RIGHT Displays left and right channel program or audi-

Channel VU tion output level parameters.

Meter Assemblies

2 Meter Assembly Iluminates to indicate peak program or

Peak Indicators audition audio output conditions.

3 AUD/PGM Switch/ SWITCH:

Indicator A. When depressed, configures VU meter
to display audition output level
parameters.

B. When released, configures VU meter to
display program output level para—
meters.

INDICATOR: Illuminates orange to indicate the VU
meter is configured to display audition
output level parameters.

4 MIX - TNuminates to indicate the presence of monophonic

Level Indicator mix minus audio.

5 MONO AUD INluminates to indicate the presence of monophonic

Level Indicator audition audio.

6 MONO PGM INuminates to indicate the presence of monophonic

Lavel Indicator program audio.

7 MONO AUD Illuminates green to indicate an in—phase condition

Phase Indicator of audition audio. Illuminates red to indicate an out—

of—phase condition of audition audio. The indicator will

provide valid indications only when the MONO AUD
level indicator is illuminated.
8 MONOC PGM Illuminates green to indicate an in—phase condition

Phase Indicator of program audio. Illuminates red to indicate an out—

of-phase condition of program audio. The indicator will

provide valid indications only when the MONO PGM
level indicator is illuminated.
9 +24 V Supply Iluminates to indicate the presence of the +24 volt
Indicators operating potentials when the TEST switch is depressed.
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TABLK 3-2. 6 CHANNEL METER BRIDGE CONTROLS AND INDICATORS

(Sheet 2 of 2)
INDEX NOMENCLATURE FUNCTION
NO.
10 Clock/T'imer Displays clock information in a 12 or 24 hour time
Assembly format. Displays associated program material elapsed
time information in a minutes and seconds format.
10A Second Control Advances the clock/timer second display.
10B Minute Control Advances the clock/timer minute display.
i0C Hour Control Advances the clock/timer hour display.
11 116V Supply Muminates to indicate the presence of the +16.5 volt
Indicators operating potentials when the TEST switch is depressed.
12 TEST Switch Enables the £24V, +16V, and 16V display circuitry.
13 16 V Supply IMuminates to indicate the presence of the +8 volt
Indicators operating potentials when the TEST switch is depressed.

3-8. 12, 18, AND 24 CHANNEL CONSOLE. Refer to Figure 3-3 for the location of all con-
trols and indicators associated with the 12, 18 and 24 channel console meter bridge assem-
blies. The function of each control or indicator is described in Table 3-3.

TABLE 3-3. 12, 18, AND 24 CHANNEL METER BRIDGE CONTROLS AND INDICATORS

(Sheet 1 of 3)
INDEX NOMENCLATURE FUNCTION
NO.
1 LEFT and RIGHT Displays left and right channel audition output
Channel AUDITION level parameters.
Meter Assemblies
2 AUDITION IMNuminates to indicate peak audition audio
Meter Assembly output conditions.
Peak Indicators
3 MONQ AUDITION Displays monophonic audition output level
Meter Assembly parameters,
(24 Channel Consoles)
4 MONQO AUDITION INluminates to indicate peak monophonic audition
Meter Assembly audio output conditions.
Peak Indicator
(24 Channel Consoles)
ELECTADNIGS ING 3-6




TABLE 3-3. 12, 18, AND 24 CHANNEL METER BRIDGE CONTROLS AND INDICATORS

(Sheet Z of 3)
INDEX NOMENCLATURE FUNCTION
NO.
5 LEFT and RIGHT Displays left and right channel program output
Channel PROGRAM level parameters.
Meter Assemblies
6 PROGRAM IMluminates to indicate peak program audio
Meter Assembly output conditions,
Peak Indicators
7 MONO PROGRAM Displays monophonic program output level
Meter Assembly parameters.
(24 Channel Consoles)
8 MONO PROGRAM Illuminates to indicate peak monophonic program
Meter Assembly audio output conditions,
Peak Indicator
(24 Channel Consoles)
9 MIX - Iluminates to indicate the presence of monophonic
Level Indicator mix minus audio.
10 MONQO AUD Iluminates to indicate the presence of monophonic
Level Indicator audition audio.
11 MONO PGM Ileminates to indicate the presence of monophonic
Level Indicator program audio.
12 MONQ AUD Illuminates green to indicate an in—phase condition
Phase Indicator of audition audio. INluminates red to indicate an out—
of-phase condition of audition audio. The indicator will
provide valid indications only when the MONOQ AUD level
indicator is illuminated.
13 MONGC PGM INluminates green to indicate an in—phase condition of
Phase Indicator program audio. Illuminates red to indicate an out—of—
phase condition of program audio. The indicator will
provide valid indications only when the MONO PGM level
indicator is illuminated.
14 +24 V Supply INTuminates to indicate the presence of the +24 volt
Indicators operating potentials when the TEST switch is depressed.
15 Clock/Timer Displays clock information in a 12 or 24 hour time
Assembly format. Displays associated program material elapsed
time information in a minutes and seconds format.
15A Seconds Control Advances the clock/timer second display.

{ ]
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TABLE 3-3. 12, 18, AND 24 CHANNEL METER BRIDGE CONTROLS AND INDICATORS

(Sheet 3 of 3)
INDEX NOMENCLATURE FUNCTION
NO.
158 Minutes Control Advances the clock/timer minute display.
15C Hour Control Advances the clock/timer hour display.
16 116 V Supply Hluminates to indicate the presence of the +16.5 volt
Indicators operating potentials when the TEST switch is depressed.
17 16 V Supply INluminates to indicate the presence of the +6 volt
Indicators operating potentials when the TEST switch is depressed.
18 TEST Switch Enables the +24V, +16V, and +6V supply display circuitry.

3-9. POWER SUPPLY ASSEMBLY.

3-10. Refer to Figure 3—4 for the location of all controls and indicators associated with the power
supply assembly. The function of each control or indicator is described in Table 3—4.

TABLE 3-4. POWER SUPPLY ASSEMBLY CONTROLS AND INDICATORS

INDEX NOMENCLATURE FUNCTICN
NO.
1 AC Power Control Controls the application of ac power to the power
Switch supply assembly.

3-11.  OPERATION.

NOTE THE FOLLOWING PROCEDURES ASSUME THAT THE
AT-90 CONSOLE IS COMPLETELY INSTALLED AND
NOTE IS FREE OF ANY DISCREPANCIES.
3-12. The following text provides procedures for specific operating functions. Perform the appro-

priate procedure for the type of operating function desired.
3-13. Operate the ac power switch to the ON position to apply power to the console.
3-14. INPUT SELECTION,

3-15. Configure input A for application to the console audio circuitry by depressing the A input
switch to illuminate the A input indicator. Configure input B for application to the console
audio circuitry by depressing the B input switch to illuminate the B input indicator. Con-
figure input C for application to the console audio circuitry by depressing the C input
switch to illuminate the C input indicator. Only one input may be selected for application
to the console channel audio circuitry,
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FIGURE 3-4. POWER SUPPLY MODULE CONTROLS AND INDICATORS

3-16. PROGRAM/AUDITION BUS SELECTION.

3-17, To select audio for application to the program bus, depress the PGM switch to illuminate
the PGM indicator. To select audio for application to the audition bus, depress the AUD
switch to illuminate the AUD indicator. To select audio for application to both the pro-
gram and audition buses, depress both the PGM and AUD switches to illuminate the indi-

cators.
3-18. FADER CONTROL.
3-19. Operate the fader control to maintain or vary the audio input level as required. The fader

contro] range is from +10 dB to —-55 dB.
3-20. CHANNEL ON/OFF CONTROL.

3-21. Ensure an A, B, or C input select switch is depressed and enable the console channel by
depressing the ON switch/indicator to illuminate the switch/indicator. The channel will
not operate to ON unless an A, B, or C input select switch is enabled. Disable the console
channel by depressing the OFF switch/indicator to illuminate the switch/indicator,
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3-22,

3-23.

3-24.

tx

3-25,

3-26.

3-27.
3-28.
3-29.

tx

3-30.

3-32.

3-33.
3-34.

I=E

HEADPHONE SYSTEM.

CAUTION DO NOT CONNECT MONOPHONIC HEADPHONES
CAUTION TO THE CONSOLE HEADPHONE RECEPTACLE.

CAUTION DO NOT CONNECT HEADPHONES OF LESS THAN
cavriony 35 OHMS TO THE HEADPHONE RECEPTACLE.

The console headphone receptacle will accept stereophonic headphones with: 1) an imped-
ance range from 35 Ohms to 600 Ohms and 2) a standard 1/4 inch jack. To avoid possible
damage to the headphone circuitry, ensure that only stereophonic headphones are con-
nected to the console headphone receptacle.

To operate the console headphone system, proceed as follows:

WARNING TO MAINTAIN A SAFE OPERATING LEVEL ENVIRON-
MENT, ALWAYS OPERATE THE HEADPHONE SYSTEM

WARNING BY INITIALLY ADJUSTING THE VOLUME CONTROL
FULLY COUNTERCLOCKWISE AND THEN INCREASE
THE LEVEL GRADUALLY.

Operate the HEADPHONE level control fully counterclockwise. Insert the headphone
jack into the console headphone receptacle.

To select headphone system audio, depress either the PGM, AUD, CUE, ATR 1, AIR 2,
EXT1, EXT 2, or EXT 3 switch/indicator to illuminate the switch/indicator orange.

Operate the HEADPHONE level control as required for the desired headphone level.
MONITOR SYSTEM.

Controls are only provided for the control room monitoring functions. Studio room monitor
operations are determined by the control room monitor operations. To operate the console
control room monitor system, proceed as follows.

WARNING TO MAINTAIN A SAFE OPERATING LEVEL ENVIRON-
MENT, ALWAYS OPERATE THE MONITOR SYSTEM BY

WARNING INITIALLY ADJUSTING THE VOLUME CONTROL
FULLY COUNTERCLOCKWISE AND THEN INCREASE
THE LEVEL GRADUALLY.

Operate the MONITOR level control fully counterclockwise,

To select control room monitor audio, depress either the PGM, AUD, CUE, AIR 1, AIR 2,
EXT1, EXT 2, or EXT 8 switch/indicator to illuminate the switch/indicator yellow.

Operate the MONITOR level control as required for the desired monitor level. If a chan-
nel is configured for cue monitoring operations, the control room monitor speaker level will
be automatically reduced.

CUE SYSTEM.

To configure a channe] for application to the cue bus, operate the fader to the OFF position
to illuminate the CUE indicator. Input audio will be routed to the console cue speaker for
monitoring.

BROADCAST
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3-35. Operate the CUE level control as required for the desired cue speaker level.
3-36. CLOCK/TIMER SYSTEM.

3-37. The clock/timer assembly presents clock information on a six-digit LED display and
elapsed time information on a five—digit LED display. Observe the displays as required for
clock and elapsed time information. Refer to the following text to set the clock section and
operate the timer section.

3-38. CLOCK OPERATION. To set the clock/timer assembly clock display section, proceed as
follows.

3-39. Depress the hour control to advance and set the hour display.
3-40. Depress the minutes control to advance and set the minutes display.
3-41. Depress the seconds control to advance and set the seconds display.

342, TIMER OPERATION. The clock/timer module timer section consists of twe individual in-
ternal timers: 1) an automatic timer and 2) 2 manual timer. The timer display section
may be configured as required to display time information generated by the automatic tim-
er or manual timer,

3-43, Automatic Timer. To operate the TIMER switches to configure the clock/timer module
timer section to display the automatic timer, proceed as follows:

344, Operate the AUTO switch/indicator to illuminate the switch/indicator green.

3-45. Timer start and reset commands will be initiated by the program output bus. When a
channel configured for program output is enabled, the timer will start. The timer will re-
set and start when an additional channel configured for program output is enabled.

3-46. Manual Mode. To operate the TIMER switches to configure the clock/timer module timer
' section to display and control the manual timer, proceed as follows:

347, Operate the AUTQO switch/indicator to extinguish the switch/indicator.,

3-48. Operate the RESET, STOP, and START manual mode function switch/indicators to initi-
ate manual timer reset, stop, and start operations as desired.

3-49. Automiiic Timer/Manual Timer Operations. The clock/timer module timer section may be
operated to display automatic timer and manual timer information as required. A typical
automatic timer and manual timer operating sequence is presented in the following text.
To operate the TIMER switches to configure the clock/timer module timer section to dis-
play automatic timer and manual timer information, proceed as follows:

3-50. Begin an automatic timer operation such as to display the on—air time of an input module
as follows;

A. Operate the AUTO switch/indicator to illuminate the switch/indicator green.

B. Enable a channel configured for program output. The timer section will start
and display automatic timer information.

3-51. Begin a manual timer operation such as to determine the time length of a commercial as
follows:

A, Operate the AUTO switch/indicator to extinguish the switch/indicator,
B. Depress the RESET switch/indicator. The timer display will reset to 00 00.0.

C. Start the timer by depressing the START switch/indicator. The timer will begin
operation,

9
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D. Terminate the manual timer operation when the commercial is complete by
depressing the STOP switch/indicator. The timer will display the time of the
commercial {(manual timer information display).

3-52. Check the time of the on-air module by operating the AUTO switch/indicator to illuminate
the switch/indicator green. The timer will indicate the on—air time of the module (auto-
matic timer information display).

3-53. MONO TEST OPERATION.

3-54. T'o test the stereophonic audio signal for out—of-phase (monophonic) conditions, operate
the MONO TEST switch/indicator to illuminate the switch/indicator. The phase condition
of the signal will be monitored by the control room monitor speaker system.

3-55.  TALKBACK SYSTEMS.

3-56. The following text presents the procedures to operate a dual or single console talkback sys-
tem. Refer to the appropriate procedure to operate the system installed in the station.
Talkback operations may be enabled at any time. However, talkback operations will not
be executed during local muting operations.

3-517. DUAL CONSOLE SYSTEM. To operate a dual console intercommunication system, pro-
ceed as follows.

3-58. Contfrol Room-To-Studio Operafion. To operate the talkback system for control room—to—
studio communication, proceed as follows.

3-59. At the control room console, depress the control room microphone input switch to illumi-
nate the input indicator.

3-60. Talkback audio may be configured for routing to: 1) only the studio room or 2) the studio
room and on—the-air. To configure the talkback audio for routing to only the studio room:
1) depress the control room console control rcom microphone channel OFF switch/indicator
to illuminate the switch/indicator or 2) depress the control room console control room mi-
crophone channel PGM and AUD switches to extinguish the PGM and AUD indicators.
To configure the talkback audio for routing to the studio room and on~the—air: 1) depress
either the control room console control room microphone channel PGM or AUD switches to
illuminate the PGM or AUD indicators as determined by the output channel configured
for on—air operation and 2) depress the control room console control room microphone
channel ON switch/indicator to illuminate the switch/indicator.

3-61. At the control room console, depress the TALKBACK switch and communicate the mes-
sage to the control room microphone. Intercom information will be routed to the studic
room console cue speaker or to the studio room console cue speaker and on—the—air as con-
figured.

3-62, At the studio console, adjust the intercom level by operating the CUE level control as re-
quired.

3-63. Studio~To-Contrel Room Operation. To operate the talkback system for studio—to—control
room communication, proceed as follows.

3-64. At the studio room console, depress the studio room microphone input switch to illuminate
the input indicator.
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3-65.

3-66.

3-67.

3-68.

© 3-69,

3-70.

3-71.

3-72.

3-73.

3-T4.

3-75.

3-T6.
3-117.
3-18.

3-79.

3-80.

Talkback audio may be configured for routing to: 1) only the control room or 2) the control
room and on—the-air. To configure the talkback audie for routing to only the control room;
1) depress the studio reom console studio room microphone channel OFF switch/indicator
to illuminate the switch/indicator or 2) depress the studio room console studio room micro-
phone channel PGM and AUD switches to extinguish the PGM and AUD indicators. To
configure the talkback audio for routing to the control room and on-the—air: 1) depress
either the studio room console studio room microphone ehannel PGM or AUD switches to
illuminate the PGM or AUD indicators as determined by the output channel configured
for on—air operation and 2) depress the studio room console studio room microphone chan-
nel ON switch/indicator to illuminate the switch/indicator.

At the studio room console, depress the TALKBACK switch and communicate the mes-
sage to the studio room microphone. Intercom information will be routed to the control
room censole cue speaker or to the control room console cue speaker and on—the—-air as con-
figured.

At the control room console, adjust the intercom level by operating the CUE level control
as required.

SINGLE CONSOLE SYSTEM. To operate a single console intercommunication system,
proceed as follows.

Control Room-To-Studio Operation. To operate the talkback system for control room~to—
studio communication, proceed as follows.

Depress the control room microphone input switch to illuminate the input indicator.

Depress the control room microphone channel OFF switch/indicator to illuminate the
switch/indicator or 2) depress the control room microphone channel PGM and AUD
switches to extinguish the PGM and AUD indicators.

Depress the console TALKBACK switch and communicate the message to the control
room microphone. Intercom information will be routed through the talkback circuitry to a
studio speaker.

Studio~To-Control Room Operation. To operate the talkback system for studio—to—control
room communication, proceed as follows.

For studio—to—control room intercom operations, configure the console by depressing:

1) the console studio microphone input switch to illuminate the input indicator, 2) the stu-
dio microphone channel OFF switch/indicator to illuminate the switch/indicator, and 3)
the studio microphone channel PGM and AUD switches to extinguish the PGM and AUD
indicators.

In the studio, depress the talkback switch and communicate the message to the studio mi-
crophene. Intercom information will be routed to the console cue speaker.

At the console, adjust the level by operating the CUE level control as required.
METER BRIDGE ASSEMBLIES.

VU METER (6 Channel Consoles). Observe the LEFT and RIGHT VU meters for pro-
gram or audition level indications. The peak indicators will illuminate to indicate peak
audio output conditions.

AUD/PGM SWITCH (6 Channel Consoles). To observe audition output level indica-
tions on the LEFT and RIGHT VU meters, depress the AUDVPGM switch/indicator to
illuminate the switch/indicator orange.

To observe program output level indications on the LEFT and RIGHT VU meters, depress
the AUD/PGM switch/indicator to extinguish the switch/indicator.

3-17
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3-81.

3-82.

3-83.

3--84.

3-85.

3--86.

3-817.

PROGRAM OUTPUT METER (12, 18, and 24 Channel Consoies). Observe the PRO-
GRAM meters for program output level indications. The pesk indicators will illuminate to
indicate peak audio output conditions.

AUDITION OUTPUT METER (12, 18, and 24 Channe!l Consoles). Observe the AUDI-
TION meters for audition output level indications. The peak indicators will illuminate to
indicate peak audio output conditions.

MONOPHONIC OUTPUT METER (24 Channel Consoles). Observe the MONO PRO-
GRAM and MONO AUDITION meters for monophonic program and audition cutput
level indications. The peak indicators will illuminate to indicate peak audio cutput condi-
tions.

POWER SUPPLY MONITORING. To observe the presence of the console operating poten-
tials, depress the TEST switch. The $24V, +16V, and 6V supply indieators will illumi-
nate if the supplies are operational.

MIX MINUS MONITORING. Observe the MIX - indicator for the presence of monophonic
audio on the mix minus bus. The indicator will illuminate if a channel is configured for
mix minus bus operation and audioe is present.

MONOPHONIC MONITORING. Observe the MONO AUD and MONO PGM indicators
for the presence of monophonic audition and monophonic program audio, The indicators
will illuminate if monophonic audio is present.

PHASE MONITORING. Observe the MONO AUD and MONO PGM phase indicators for
in—phase or out—of-phase conditions of the audition or program audio. The indicators will
illuminate green for in—phase conditions or red for out—of~phase conditions. The indicators
will provide valid indications only when the MONO AUD and MONO PGM level indica-
tors are illuminated. If audio is removed, the indicators will remain illuminated. During
180 degree out—of-phase conditions, the MONO AUD/PGM level indicators may extin-
guish and the MONO AUD/PGM phase indicators will illuminate red.
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SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2, This section presents the theory of operation for the Broadeast Electronics AT--90 series
audioc consoles,

4-3. GENERAL DESCRIPTION.

44, A block diagram of the AT--90 series consoles is presented in Figure 4-1. Refer to Figure

4~1 for a general description of the AT-90 series consoles. A functional description of the
console circuitry is discussed in the following text.

4+5.  FUNCTIONAL DESCRIPTION.
4-6.  INPUT CIRCUIT BOARD.

4-7, The input circuit board consists of 6 independent stereophonic audio processing channels.
The operation of each channel is identical. Therefore, only the operation of channel 6 will
be discussed.

4-8, A detailed Block diagram of the left and right channel 6 audio circuits is presented in Fig-
ure 4-2. Refer to Figure 4-2 as required for the following deseription of the channel 6 cir-
cuitry.

4-9, When applicable, the text will describe the operation of the left and right channel audio

circuits. The left and right channel audio circuits are identical. Therefore, only the left
channel circuitry will be discussed.

4-10, INPUT ATTENUATION NETWORKS. Each channel will accept inputs from three audio
sources. Audio is applied to inputs 1A, 1B, and 1C through attenuation networks congist-
ing of programmable headers J101 and J103. The jumpers select various combinations of
resistors to equalize input levels when three sources at different levels are applied to the
same channel. Audio from the attenuation network is routed to an input selection circuit.

4-11. INPUT SELECTION CIRCUIT. Left channel audio input selection is accomplished by input
multiplexer U100. Control lines X and Y from the channel control circuit board are applied

to U100. U100 decodes the logic signals to select audio from channel 1A, 1B, or 1C for ap-
plication to an input amplifier. The following is a list of logic combinations and corre-

sponding operations.
X ¥ SELECTED INPUT
LOW LOW NONE
LOW HIGH 1A
HIGH LOW 1B
HIGH HIGH 1C

4 BACADCAST
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4-12,

4-13.

4-14.

4-15.

4-16,

4-17,

4-18.

4-19.
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INPUT AMPLIFIER CIRCUIT. Input amplification is provided by differential amplifier
U101, The amplifier circuit is designed to accept and equalize input levels ranging from
-60 dB to +4 dB and produce a nominal output bus level of -5 dBu. Microphone or con-
sumer gain operation is selected by programmable header J108. The microphone position
is selected if a microphone source is applied to the channel. The consumer position is se-
lected if no microphone source is applied to the channel, In addition, J108 inserts micro-
phone gain control R196 or consumer gain control R194 into the circuit to provide +5 dB of
level adjustment. The output of U101 is routed to a cue amplifier circuit and a voltage con-
trolled amplifier (VCA). Connector §104 provides patch point interfacing for the applica-
tion of external audio processing equipment. Patch point operations are bypassed by the
installation of a wire jumper in connector J104.

VCA CIRCUIT. Audio from the input amplifier or patch point equipment is applied to left
channel VCA U104. U104 is a precision low-noise current—input/current—output device
with a voltage sensitive control port. The gain of U104 is established by a dec control volt-
age applied to the control port. The control voltage is generated by a VCA taper control
circuit. Potentiometer R153 is provided to cancel any distortion within the VCA stage.

The output of the VCA is routed to output amplifier U108A. U108A operates in associa-
tion with the VCA to convert the output current of the VCA to a voltage. U108A also pro-
vides a nominal output level of -5dBu for application to an output selection cirenit.

OUTPUT SELECTION CIRCUIT. Audio output selection is accomplished by left channel
output multiplexer U109. Control lines consisting of program, audition, cue, and enable
from the channel control circuit board are applied to U109. U109 decodes the logic signals
to select audio for application to either the program, audition, or cue bus. The following is
a list of logic combinations and corresponding operations.

ENABLE CUE AUDITION PROGRAM SELECTED BUS

LOW LOW LOW LOW NONE

LOW LOW LOW HIGH PROGRAM

LOW LOW HIGH LOW AUDITION

LOW HIGH LOW LOW CUE

LOW LOW HIGH HIGH PROGRAM+AUDITION

PROGRAM MUTE CONTROL. Audio is routed to the program bus through a program
mute circuit consisting of FET Q100 and mute control transistor Q102. When the program
bus is selected, the program control line will go HIGH. The HIGH is inverted LOW by
Q102 and applied to Q100 to enable the transistor. When the program bus is not selected,
the program control line will go LOW to disable @100 and mute the program cutput.

CUE CIRCUIT. Audio from left channel input amplifier U101 and right channel input am-
plifier U103 is applied to cue amplifier UL07B through summing resistors. The mono-
phenic output of U107B is routed to left cutput multiplexer U109. When the fader control
is operated to the cue position, the cue control line will go HIGH. The enable, audition,
and program control lines will be LOW, U109 will decode the control logic and select cue
audio for application to the cue bus.

MIX MINUS CIRCUIT. Program audio from left channel output multiplexer U109 and
right channel output multiplexer U110 is applied to amplifier U207B through summing
resistors. The output of U207B is applied to the mix minus bus through programmable
header J107 at a nominal level of ~5 dBu.,

VCA TAPER CONTROL CIRCUIT. Left channel audio level control operations are accom-
plished by VCA U104 and a taper control cireunit. The taper control ¢ircuit consists of: 1)
the channel 1 fader control, 2) a reference control network consisting of diodes D100
through D103, resistors R132 through R135, 3) differential amplifier U106B, and 4) driver
U106A.
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4-20. The taper control circuit operates in response to changes in the output voltage from the
fader control. The fader control produces a continuously variable de control voltage from 0
to +5 volts. This control voltage is differentially amplified at U106B with a non-linear ref-
erence voltage generated by the reference voltage network. The following is a list of refer-
ence voltages, corresponding circuit gains, and relative fader positions.

FADER CONTROL REFERENCE VOLTAGE U106B CIRCUIT

POSITION RANGE GAIN
+10 dB to -5 dB 0.0t0 2,0 1.0
-5 dB to ~-30 dB 2.0to 3.4 1.5
-30 dB to -55 dB 3.4t05.0 2.5

4-21, The output of the VCA taper control circuit is designed to apply a voltage to VCA U104 for
precision control of the audio level. When the fader control is operated te the +10 dB posi-
tion, a 0 volt dc reference is applied to differential amplifier U106B. U106B will output
approximately 0 volts through a 20:1 voltage divider to driver U106A. U106A will output
approximately 0 volts to the VCA to establish maximum gain. When the fader control is
operated to the ~55 dB position, a +5 volt de reference is applied to U106B. U106B will
output approximately 12 volts dc through the voltage divider to driver U106A. U106A will
respond by outputting approximately +0.4V to establish maximum attenuation. The fol-
lowing is a list of gain control voltages, corresponding VCA conditions, and relative fader
control positions.

FADER POSITION GAIN CONTROL VOLTAGE VCA CONDITION

(Output of U106A)
+10 dB -0.1V Maximum Gain
-55 dB +0.42V Maximum Attenuation
4-22. OUTPUT CIRCUIT BOARD.
4-23. The output circuit board consists of amplifier networks for the console audio outputs and

monitoring system. The program and audition cutputs are amplified to a line level by
stereophonic and monophonic output amplifier circuits. Amplifier circuits are also pro-
vided for the mix minus, cue, and talkback networks. The control room monitor and head-
phone systems are equipped with a control network which selects either program, audi-
tion, cue, or one of five external audio inputs for application to a stereophonic amplifier
network,

424, A detailed block diagram of the output circuit board is presented in Figure 4-3. Refer to
Figure 4-3 as required for the following description of the output circuit board.

4-25, When applicable, the text will describe the operation of the left and right channel audio
circuits. The left and right channel audio circuits are identical. Therefore, only the right
channel circuitry will be discussed.

4-26. PROGRAM AND AUDITION AMPLIFIER CIRCUITS. The operation of the program and

audition amplifier circuits are identical. Therefore, only the program amplifier circuitry
will be discussed.

427, input Amplifier Circuit. Audio from the program bus is applied to input amplifier U42B.
U42B is configured for a gain of approximately 2. The output of U42B is routed to the: 1)
VU meter distribution circuit board for application to the program phase error sensor cir-
cuit, 2) right channel monitor input multiplexer U1, 3) amplifier U43B, and 4) mono pro-
gram amplifier U41A, Amplifier U43B and potentiometer K390 adjust the program audio
level applied to the right program cutput amplifier circuit.

o
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4-28.

4--29.

4-30.

4-31.

4-32.

4-33.

4-34.

4--35,

4-36.

4-37,
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Program Qutput Amplifier Circuit. Audio from U43B is routed through inverter U31B and
applied to the amplifier stage in an inverted and non—inverted format. Inverted audio is
applied to amplifier stage U32B. Non—inverted audio is applied to amplifier U32A. To-
gether, U32A and U32B operate as a balanced audio output amplifier to provide an output
ranging from 0 dBm to +10 dBm. Amplifier U31C functions as a monitoring and gain stage
for shorted audio output conditions.

When the sudio output impedance is balanced, the input and output of U31C is at zero
volts. When either the positive or negative output terminal is grounded, an audio signal
will be applied to U31C, U31C will output a signal to increase the gain of the remaining
output amplifier network. Consequently, the network will maintain the rated output into
an unbalanced load condition.

Monophonic Program input Amplifier. Audio from the output of right program input am-
plifier U42B and left program input amplifier U424 is routed to L+R generator U41A
through summing resistors. Potentiometer R383 adjusts the monophonic program audio
level applied to the monophonic program output amplifier circuit.

Monophonic Program Output Amplifier Circuif. Audio from U41A is routed through in-
verter U35A and applied to the amplifier stage in an inverted and non—inverted format.
Inverted audio is applied to amplifier stage U36B. Non—inverted audio is applied to ampli-
fier U36A. Together, U36A and U36B operate as a balanced audio output amplifier to pro-
vide an output ranging from 0 dBm to +10 dBm, Amplifier U35B functions as a monitoring
and gain stage for shorted audio output conditions.

When the audio output impedance is balanced, the input and output of U35B is at zero
volts. When either the positive or negative output terminal is grounded, an audio signal
will be applied to U35B. U358 will output a signal to increase the gain of the remaining
output amplifier network. Consequently, the network will maintain the rated output into
an unbalanced load condition. The output of U36A and U36B is rectified to provide a peak
output signal for application to the VU meter distribution circuit board.

OVERLOAD INDICATOR CIRCUIT. Audio output from U32A and U32B is rectified and
applied to the input of comparator U31A, If the input signal exceeds a reference voltage
established by peak calibration contrel R313, the output of U31A will go HIGH. This
HIGH is routed to the VU meter distribution circuit board for further processing to illumi-
nate a peak indicator on the program meter.

METER DRIVER CIRCUIT. Balanced audio from U32A and U32B is applied to the input of
meter driver U31D. Potentiometer R303 calibrates the right channel program output VU
meter. The output of U31D is routed to the VU meter distribution cireuit board for further
processing and applied to the program meter.

CUE AMPLIFIER CIRCUIT. Audio from the cue bus is routed to the input of amplifier
U17B. The output of U17B is applied to the monitor and headphone input multiplexers
and voltage controlled amplifier U19 through buffer U18B.

VCA Circult. U19 is a precision low—noise current~input/current—output device with a
voltage sensitive control port. The gain of U19 is established by a de¢ gain control voltage
applied to the control port from a level control network consisting of front—panel cue con-
trol R21 and driver U16B. Potentiometer R124 is provided to cancel any distortion within
the VCA stage.

The output level of the cue circuit is determined by front—panel cue control R21 and driver
U16B. When a dc voltage applied to R21 is varied, the output of U16B responds by apply-
ing a variable control voltage to VCA U19. A mute control signal from U24B is also applied
to U16B. When muting is required, the mute control signal will go HIGH to establish
maximum VCA attenuation and mute the audio output.
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4.-.38. The output of VCA U19 is routed to driver U20A. UU20A operates in association with VCA
U19 to convert the output current of the VCA to a voltage. The output of U20A is routed
to: 1) external cue audio cutput amplifier U20B and 2) cue speaker power amplifier U21.
Amplifier U20B is configured for a gain of approximately 2, The cutput of U20B is routed
for application to an external cue audic amplifier.

4-39, Cue Specker Quiput Amplifier. The cue speaker output amplifier consists of power ampli-
fier U21 and peak limiting diodes D3 and D4. U21 will output approximately 2 watts
through fuse F1 for application to the congole cue speaker.

4-40.  EXTERNAL CUE INPUT AMPLIFIER CIRCUIT. External cue audio is applied to input am-
plifier U16A. The gain of U16A is controlled by potentiometer R118 which allows the ex-
ternal cue audio input level to be calibrated to the internal cue audio level. The output of
U16A is routed to buffer U18B through external cue enable transistor Q@14, When a LOW
is applied to the gate of @14 from an external cue switch, audio from U16A will be routed
to the input of U18B,

4-41. MIX MINUS AMPLIFIER CIRCUIT. Audio from the mix minus bus is routed to input am-
plifier U17A. The output of U17A is routed to mix minus level control amplifier U18A.
Potentiometer R398 provides a 10 dB range of level adjustment.

4-42. Mix Minus Output Amplifier Circuit. Audio from U18A is routed through inverter U44A
and applied to the amplifier stage in an inverted and non-inverted format. Inverted audio
is applied to amplifier stage U45B. Non-inverted audio is applied to amplifier U45A, To-
gether, U45A and U45B operate as a balanced audio output amplifier to provide an output
ranging from 0 dBm to +10 dBm. Amplifier U44B functions as a monitoring and gain stage
for shorted audio output conditions.

4-43. When the audio output impedance is balanced, the input and output of U44B is at zero
volts. When either the positive or negative output terminal is grounded, an audio signal
will be applied to U44B. U44B will output a signal to increase the gain of the remaining
output amplifier network. Consequently, the network will maintain the rated output into
an unbalanced load condition. The output of U45A and U45B is rectified to provide a peak
output signal for application to the VU meter distribution circuit board.

4-44. TALKBACK AMPLIFIER CIRCUIT. The talkback amplifier circuit consists of amplifier
UU24A, talkback enable transistor @8, and the console talkback switch or an external
talkback switch. When either the console or external talkback switch is depressed, a LOW
will be applied to transistor Q8. The LOW will enable Q8 and allow talkback audio to be
routed to amplifier U24A. The output of U24A is routed for application to external equip-
ment such as an audio amplifier or an additional AT-90 console.

445, CONTROL ROOM MONITOR CIRCUITS. The control room monitor circuit is designed to
allow the monitoring of eight audio sources. The circuit monitors: 1)internal program,
audition, and cue audio and 2) external off-air 1, off-air 2, external 1, external 2, and ex-
ternal 3 audio. Input selection is accomplished by an input selection circuit. Muting of the
control room monitor output is controlled by a muting control network.

4-46, input Selection Circuit. Right channel audio input selection is accomplished by monitor
input multiplexer U1. Control lines A, B, C, and INH from the control room switch circuit
board are applied to Ul. U1 decodes the logic signals to select audio from the program
bus, audition bus, cue bus, or one of five external sources for application to buffer U3D,
Potentiometers R2, R4, R6, R8, and R10 allow the input levels of the external audio
sources to be calibrated to internal levels.

4-47. VCA Circuif. The selected audio is applied to VCA U4 through buffer U3D and amplifier
U3C. U4 is a precision low--noise current—-input/current—output device with a voltage sen-
sitive control port. The gain of U4 is established by a de gain control voltage applied to the
control port from a level control network consisting of front panel control room monitor

- level control R20 and driver U9B. Potentiometer R29 is provided to cancel any distortion
within the VCA stage.
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The output of the VCA is routed to output amplifier U5B. US5B operates in association
with VCA U4 to convert the output current of the VCA to a voltage. The output of U5B
provides a nominal output level of 0 dBu for application to an external control room moni-
tor power amplifier,

VCA Level Control Circuil. The output level of VCA U4 is determined by driver U9B and
front—panel control room monitor level control E20. When a dc voltage applied to R20 is
varied, the output of U9B responds by applying a variable control voltage to the VCA, The
VCA will respond by amplifying or attenuating the audio as determined by the control
voltage.

Monlior Dirn Circuit. During a cue operation, the cue control signal from the channel con-
trol circuit board applies a HIGH to transistor Q9. Q9 inverts the HIGH to a LOW to en-
able monitor dim control FET Q7. With Q7 enabled, a de voltage from control room moni-
tor dim control R163 is applied to VCA level control driver U9B. The VCA will respond by
reducing the control room monitor level as controlled by monitor dim control R163 to allow
cue channel monitoring operations.

Control Room Mute Clrcult. The control reom mute circuit consists of driver U24B, When
a microphone input initiates a mute operation, a HIGH is routed from the channel control
circuit board to driver U24B. The HIGH from U24B is routed to: 1) monitor level control
driver U9B, 2) an auxiliary control rcom mute circuit, and 3) diede D10. Driver U9B con-
verts the mute signal to a dc gain control voltage which is applied to the control port on
VCA U4. The voltage will establish maximum VCA attenuation and mute the control
room monitors.

The HIGH from driver U24B is applied to an auxiliary control room mute circuit consisting
of transistor Q6 and optical coupler U38. The HIGH is inverted by transistor Q6 which
outputs a LOW to activate optical coupler U38. U38 provides an auxiliary control room
mute command for application to external circuitry such as an en—air warning light.

The HIGH from driver U248 is also applied to diode D10. D10 couples the HIGH mute
control signal to the cue mute control circuit to initiate muting of the cue output.

STUDIO ROOM MONITOR CIRCUITS. The monitor switches on the console front—panel

are designed to select audio for both the studio and control room monitor circuits. The cir-
cuit monitors: 1)internal program, audition, and cue audio and 2) external off-air 1, off—

air 2, external 1, external 2, and external 3 audio. Muting of the studio monitor output is
controlled by a muting control network.

Input Selection Circuif. Right channel studio room monitor audio is selected by the front
panel monitor select switches and multiplexer Ul, Control lines A, B, C, and INH from
the control room monitor switch circuit board are applied to Ul. Ul decodes the logic sig-
nals to select audio from the program output, audition output, cue output, off-air 1, off-air
2, external 1, external 2, or external 3 sources. Potentiometers R2, R4, R6, R8, and R10
allow the input levels of the off-air and external audio sources to be calibrated.

Audio from multiplexer U1 is routed through buffer U3D to amplifier U3C. The output of
U3C is routed to the studie mute control circuit.

Studio Room Mute Circull. The right channel studio room mute circuit consists of studio
room mute control transistor Q@1 and output amplifier U2B. When muting is not required,
a LOW mute command from the channel control cirenit board is applhied to bias transistor
Q1 on. Q1 will route monitor audio from amplifier U3C to amplifier U2B for application to
an external studio room power amplifier. When muting is required, a HIGH mute com-
mand will be applied to bias transistor Q1 off and mute the studio room output.

The HIGH mute command from the channel control circuit board is also applied to an aux-
iliary studio room mute output circuit. The HIGH is inverted by transistor @5 which out-
puts a LOW to activate optical coupler U37. U37 provides an auxiliary studio room mute
output command for application to external circuitry such as an on-air warning light.
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4-69.

MONOPHORNIC TEST CIRCUIT. The monophonic test circuit is designed to test the audio
phase conditions between the lefi and right channel monitor amplifier ¢ircuits. The circuit
consists of front—panel test switch S1A and FET Q2. When the test switch is depressed, a
LOW is applied to enable Q2. Audio from right channel amplifier USC and left channel
amplifier U3B will be combined. If the phase condition is incorrect, a severe loss of level
will be observed at the monitor speakers.

HEADPHONE MONITOR CIRCUITS. The headphone monitor circuit is designed to allow
the monitoring of eight audio sources. The circuit monitors: 1) internal program, audition,
and cue audio and 2) external off-air 1, off-air 2, external 1, external 2, and external 3
audio. The headphone monitor circuit consists of an input selection circuit, a VCA circuit,
and VCA level control circuit.

Input Selection Circuit. Right channel audio input selection is accomplished by headphone
input multiplexer U6. Control lines A, B, C, and INH from the headphone switch ¢ircuit
board are applied to U6. U6 decodes the logic signals to select audio from the program
bus, audition bus, cue bus or one of five external sources for application to buffer U7D,
Potentiometers K2, R4, R6, R8, and R10 allow the input levels of the external audio
sources to be calibrated to internal levels,

VCA Circuil. The selected audio is applied to VCA U8 through buffer U7D and amplifier
U7C. U8 is a precision low—noise current-input/current—output device with a voltage sen-
sitive contrel port. The gain of U8 is established by a d¢ gain control voltage applied to the
control port from a level control network consisting of front—panel headphone level control
R19 and driver U9A. Potentiometer R40 is provided to cancel any distortion within the
VCA stage.

The output of VCA U8 is routed to driver U12B. U12B operates in assoeciation with VCA
UB8 to convert the output current of the VCA to a voltage. The output of U12B is routed to:
1) external headphone amplifier U13B and 2) headphone power amplifier U23. Amplifier
U13B is configured for a gain of approximately 2. The output of U13B is routed for appli-
cation to an external headphone audio amplifier.

Headphone Quiput Ampilifier. The headphone output amplifier consists of power ampli-
fier U23 and peak limiting diodes D7 and D8. U23 will output approximately 2.8 volts for
application to the console right channel headphone jack terminals.

VCA Level Conirol Circuit. The output level of VCA U8 is determined by driver USA and
headphone monitor level control R19. When a dc voltage applied to R19 is varied, the out-
put of U9A responds by applying a variable control voltage to the VCA. The VCA will re-
spond by amplifying or attenuating the audio as determined by the control voltage.

CHANNEL CONTROL CIRCUIT BOARD.

The channel control circuit board consists of 6 control networks designed to direct the op-
eration of the associated console audio channels. The operation of each control network is
identical. Therefore, only the operation of the channel 1 control circuitry will be discussed.

A detailed block diagram of the channel control circuit board is presented in Figure 4—4.
Only the circuitry for channel 1is presented in detail. Refer to Figure 4—4 as required for
the following channel control circuit board discussion.

CHANNEL CONTROL CIRCUIT. The channel control circuit contains a hybrid logic cir-
cuit board which operates as the primary control unit. When input A switch S1, input B
switch S2, input C switch $3, program switch S4, audition switch S5, the channel on
switch, or the channel off switch is depressed, a LOW is applied to the input of the hybrid
logic circuit. In addition, the remote on and off commands from external equipment also
route LOW commands to the input of the hybrid logic cireuit board.
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The hybrid logic circuit board will process the input signals and output a LOW command
to illuminate the selected: 1) source indicator DS1 —input A, DS2 ~ input B, or DS3 - in-
put C or 2) output bus indicator DS4 — program or DS5 — audition. In addition, a LOW is
output to illuminate the selected control switch/indicator: 1) channel on or 2) channel off.
Depending on the programming of source start control headers J2, J3, and J4, a continu-
ous or momentary LOW start command will be routed to the selected source when the on
switch/indicator is depressed.

The hybrid logic circuit board also generates HIGH: 1) X and Y control commands for ap-
plication to the input selection network on the input circuit board and 2) program and
audition control commands for the output selection network on the input circuit board.
The hybrid also generates LOW on and off tally commands. The tally commands are
routed for application to equipment external to the console such as a remote control panel.

Programmable headers J57, J58, and J69 enable control room muting, studio room mut-
ing, and timer reset operations. When the jumpers are installed, a HIGH is output for ap-
plication to the appropriate console control bus.

CONTROL BUS. The channel control eircuit board contains a control bus consisting of the
control room muting, studio room muting, timer reset, and cue control signals. The fader

reference and cue reference voltages are also routed on the contrel bus. Connector J6 pro-
vides interconnection of control buses when two or more channel control circuit boards are

installed in the console. Connector J7 provides connection to a monitor distribution cireuit
board.

CUE DETECTOR CIRCUIT. The cue detector circuit determines when the channel fader is
operated to the cue position. This circuit consists of comparator U1A, diode D1, a cue indi-
cator, and the fader control. A +5 volt fader reference is applied to the input of U1A
through the fader control. A +4.95 volt cue reference is also applied to the comparator.
When the fader output exceeds +4.95 volis (below the —-55dB position), the output of U1A
will go HIGH.

The HIGH from U1A illuminates the cue indicator and instructs the output selection net-
work on the input circuit board to initiate cue bus operation. This HIGH is also routed
through diode D1 to the monitor dimming circuit on the output circuit board via the cue
control bus.

POWER SUPPLY. Operating potentials for the hybrid logic circuit board, headphone select
switches on the headphone select circuit board, and the monitor select switches on the
monitor circuit board are generated by a voltage regulator circuit. A +14V supply is regu-
lated to +6 volts by regulator U2 and the associated components.

VU METER DISTRIBUTION AND AUDIO/POWER DISPLAY CIRCUIT BOARDS.

Figure 4-5 presents a block diagram of the VU meter distribution and audio/power display
circuit boards. Refer to Figure 4-5 as required for the following discussion.

MONOPHONIC PROGRAM, MONOPHONIC AUDITION, AND MIX MINUS INDICA-
TOR CIRCUITS. Audio from the monophonic program amplifier on the output circuit board
is routed to the input of program comparator USA on the VU meter distribution cireuit
board. When the input level exceeds the reference voltage applied to U5A, the output of
USBA will go to LOW. The LOW will illuminate mono program status indicator DS1 on the
audio/power display circuit board to indicate the presence of mono program audio. The
mono audition circuit consisting of comparator USB/indicator DS2 and the mix minus cir-
cuit consisting of comparator USC/indicator DS3 operate in an identical manner.

PHASE ERROR SENSOR CIRCUITS. The VU meter distribution circuit board contains
program and audition phase error detector circuits. These circuits are identical in opera-
tion. Therefore, only the program phase error detector circuit will be deseribed.
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FIGURE 4-4. CHANNEL CONTROL CIRCUIT
BOARD DETATLED BLOCK DIAGRAM
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FIGURE 4-5. VU METER DISTRIBUTION AND AUDIO/POWER DISPLAY
CIRCUIT BOARD BLOCK DIAGRAM
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Right and left channel program audio from the output circuit board is routed to L-R gen-
erator U1D on the VU meter distribution circuit board. The L—R output signal of U1D is
applied to amplifier U1A which provides a gain of approximately 9. The output of U1A is
rectified and applied to comparator U2B,

Right and left channel program audio from the output circuit board is also routed to L+R

generator U1C on the VU meter distribution circuit board. The L+R output signal of U1C
is applied to amplifier U1B which provides a gain of approximately 9. The output of U1B
is rectified and applied to comparator U2B,

When the signals applied to comparator U2B are in—phase, the output of U2B will go
HIGH to illuminate phasge indicator DS5 green on the audio/power display circuit board.
However, if the average level of the L-R signal exceeds the average level of the L+R signal,
U2B will output a LOW to illuminate DS5 red to indicate an out—of-phase condition.

VOLTAGE INDICATOR CIRCUITS. The +/-6V, +/-16.5V, and +/-24V supply potentials
are applied to indicators DS6 through DS11 on the audio/power display circuit board. The
indicators are connected to ground through front—panel TEST switch S2. When 82 is de-
pressed, the LEDs will illuminate to indicate the presence of supply voltages.

METERING CIRCUITS. Metering circuits are provided for monitoring the program and
audition output levels. The meter circuits contain a jumper programming network consist-
ing of J§ through J11. On 6 channel consocle models only, the jumpers in the network are
removed and program/audition switch S1 is installed. The switch allows 6 channel console
left channel meter M1 and right channel meter M2 to display both program and audition
normal/peak levels.

On 12, 18, and 24 channel console models: 1) program/audition switch 81 is not installed
and 2) jumpers J8 and J11 are installed as shown. This allows left channel meter M1 and
right channel meter M2 to display normal/peak program output levels, Left and right
channel normal/peak audition levels are displayed by meters M3 and M4,

On 24 channel console models, left and right program audio is applied through summing
resistors to L+R generator U4A. The audio output of U4A is displayed on monophonic pro-
gram meter M5, The left and right audition audio is applied through summing resistors to
L+R generator U4B. The audio output of U4B is displayed on monophonic audition meter
M6. Left and right program and audition audio is summed by diodes D11 through D14
and routed to LEDs on meters M5 and M6 to indicate peak conditions.

CONTROL LOGIC HYBRIDS.

The Air Trak 90 console is equipped with a eontrol logic hybrid for each channel. Due to
the limited troubleshooting and repair of the hybrid, the circuitry on the hybrid is pre-
sented only in the schematic diagram. Refer to the control logic hybrid schematic in SEC-
TION VII, DRAWINGS as required for the circuitry contained on the hybrid logic circuit
board.

MONITOR DISTRIBUTION CIRCUIT BOARD.

The monitor distribution circuit board functions as a distribution center for control signals
and operating potentials (refer to the monitor distribution circuit board schematic in SEC-
TION VII, DRAWINGS). The circuit board provides interconnections for control signals
and operating potentials being routed to/from the output, headphone select, monitor select,
control room/headphene/cue gain, and control circuit boards,
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HEADPHONE SELECT CIRCUIT BOARD.

The headphone select circuit board consists of eight position select switch S1 (refer to the
headphone select circuit board schematic in SECTION VII, DRAWINGS). The switch se-
lects program, audition, cue, off-air 1, off-air 2, external 1, external 2, or external 3 audio
for application to the headphone monitor circuitry. The switches select audio by routing
HIGH control commands to a bus consisting of control lines A, B, C, and INH. The control
lines are routed through the monitor distribution circuit board for application to the head-
phone selection network on the output circuit board.

MONITOR SELECT CIRCUIT BOARD.

The monitor select circuit board consists of eight position select switch S2 (refer to the
monitor select circuit board schematic in SECTION VII, DRAWINGS). The switch selects
program, audition, cue, off-air 1, off-air 2, external 1, external 2, or external 3 audio for
application to the control room/studio monitor circuitry. The switches select audio by rout-
ing HIGH control commands to a bus consisting of control lines A, B, C, and INH. The
control lines are routed through the monitor distribution circuit board for application to
the control room/studio monitor selection network on the output circuit board.

CONTROL ROOM/HEADPHONE/CUE GAIN CIRCUIT BOARD.

The control room/headphone/cue gain circuit board consists of headphone level control R19,
control room monitor level control R20, and cue level control R21 (refer to the control room/
headphone/cue gain circuit board schematic in SECTION VII, DRAWINGS). The controls
route de control voltages through the monitor distribution circuit board to the control room
monitor, headphone, and cue VCA level control networks on the output circuit board. The
circuit board also provides interfacing for the console talkback switch.

RELAY INTERFACE CIRCUIT BOARD.

The relay interface circuit board is equipped with six individual relay networks (refer to
the relay interface circuit board schematic diagram in SECTION VII, DRAWINGS). The
start A, start B, start C, and on tally/off tally networks provide isolated control commands
for application to source equipment. The remote on and remote off networks are designed
to isolate remote channel on and off commands.

The start A, start B, start C, and on tally/off tally networks are enabled by LLOW control
commands from the channel control circuit board, The LOW enables the relay to provide
isolated remote commands for application to source equipment. Fuses F1 through F4 pro-
vide overload protection for the control commands.

The remote on and remote off networks are enabled by LOW channel on and off commands
from a remote location. The LOW enables the relay to provide an isolated LOW remote
control command for application to the channel control circuit board.

ON/OFF SWITCH INTERFACE CIRCUIT BOARD.

Each channel is equipped with an on/off switch interface circuit board (refer to the channel
control circuit board schematic in SECTION VII, DRAWINGS). The circuit board allows
dc and ground potentials to be interfaced to the channel on and off switches.

CLOCK/TIMER MODULE.

Console clock and timer information is presented to the console operator by the clock/timer
module (refer to Figure 4-6). The module consists of a Motorola MC68701L microproces-
sor unit and an LED display circuit. The microprocessor is programmed to function as a
precision studio clock and as an elapsed timer. Clock information is presented on a 6-digit
LED display. Timer information is presented on a 5-digit LED display. The clock section
of the module also contains an interface circuit which allows the clock to be synchronized
to network audio to eliminate drift.
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MICROPROCESSOR.

Clock and timer information is generated by a microprocessor unit. Integrated cireuit U4
is a Motorola MC68701 microprocessor unit with built-in read—only-memory (ROM) and
random—access—memory (RAM). U4 also contains three 8-bit bidirectional communication
ports and one 5-bit bidirectional communication port.

The microprocessor built~in ROM consists of a 2048 byte EPROM which provides a perma-
nent location for the clock/timer control code. The code is programmed into the EPROM
and directs the microprocessor for clock and timer operations. Microprocessor U4 also con-
tains 128 bytes of RAM. The RAM is used for the processing of control program informa-
tion.

MICROPROCESSOR CLOCK CIRCUIT. Microprocessor U4 operates from a precision 4
MHz reference signal. The reference signal is generated by crystal oscillator Y1 and ca-
pacitors C13 and C14, C14 is an adjustable capacitor provided for frequency calibration.

MICROPROCESSOR RESET CIRCUIT. The microprocessor reset circuit consists of two
driver transistors. When a microprocessor reset command is required, a LOW is applied to
transistor Q1. The LOW will bias Q1 and Q2 on to apply a LOW reset command to micro-
processor U4,

TIMER CIRCUIT.

Five control lines and two programmable jumpers direct the operation of the clock/timer
module timer section. The control lines are interfaced to the microprocessor via communi-
cation port 2. Program jumper enables/disables the timer control bus network. An audi-
tion timer control bus is not. used. Both the program and audition timer control jumpers
must be installed in Air-Trak 90 consoles.

The timer section consists of two individual timers: 1) an automatic timer and 2) a manual
timer. A HIGH manual control command or a LOW automatic mode command from the
timer reset circuit board is routed through the auto/manual and serial output control lines
to select the automatic timer or manual timer. When the automatic timer is selected, the
fimer is controlled by the program bus. The timer will reset and start when a channel con-
figured for program output routing is enabled. When the manual timer is selected, LOW
commands from the timer reset circuit board stop, start, and reset switches are routed to
the clock/timer module to control the manual timer as desired. The timer may be config-
ured as required to display time information generated by the automatic timer or manual
timer.

CLOCK CIRCUIT.

Clock operation is directed by a format control jumper, a synchronization circuit, and a
clock set circuit. The control circuitry is interfaced to the microprocessor via port 3.

FORMAT JUMPER. The clock/timer module clock format is determined by jumper W5.
Jumper W5 programs the clock to display information in a 12 or 24 hour time format. A
LOW from W5 configures the clock for a 12 hour time format. A HIGH from W5 configures
the clock for a 24 time format.

SYNCHRONIZATION CIRCUIT. The synchronization circuit consists of a differential am-
plifier/rectifier stage and a comparator network. The circuit allows the clock to be synchro-
nized to network audio to eliminate drift.
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Clock synchronization is initiated when network audio at a level of —30 dBm or greater is
applied to a differential amplifier—rectifier stage consgisting of integrated circuit U3A and
diode D4, Amplifier/rectifier stage U3A/D4 will output a dc level to comparator U3B. As
the audio level increases above the comparator reference voltage, the output of U3B will go
HIGH. The HIGH is routed to microprocessor U4. U4 responds by 1} incrementing the
clock 0.1 seconds if the audio is received before the hour or 2) decrementing the clock 0.1
seconds if the audio is received after the hour. The HIGH from U3B is also applied to in-
verter U6B. UGB will output a LOW to illuminate synchronization audio indicator DS12.

An indication of clock synchronization is provided by the clock decimal indicators. If the
clock ig ineremented, the X10 digit decimal point will illuminate, If the clock is decre-
mented, the clock X1 decimal point will illuminate. The decimal indicator display function
is active only when the timer is operated to off.

CLOCK SET CIRCUIT. The clock set circuit consists of hour set switch S1, minutes set
switch S2, and seconds set switch 53. The clock hour is set when switch S1 is depressed.
A LOW is routed to port 3 of U4 to set the clock hour. Minutes set switch 82 and seconds
set switch S3 operate in an identical manner.

DATA DISPLAY CIRCUIT.

Clock and timer informatien from microprocessor U4 is displayed on seven—segment LED
digits. Clock information is presented on a six—digit display consisting of LED digits DS1
through DS6. Timer information is presented on a five—digit LED display consisting of
DS7 through DS11. The data from U4 is interfaced to the LED displays through inverter
driver networks.

When microprocessor U4 is required to display information on the clock seconds display, a
HIGH from port 4 of U4 will be applied to inverter UTA, U7A will output a LOW to enable
clock seconds display DS6. Next, port 1 of U4 will output an 8-bit code to a display data
bus driver network consisting of inverters USA through U5H. The 8-bit code from the
data bus driver network is routed through the data bus to illuminate the required seg-
ments of LED display digit DS6, The remaining clock display digits and the timer display
digits operate in an identical manner.

MASTER/SLAVE CLOCK OPERATION.

The clock/timer module may be connected in parallel to additional clock/timer modules for
master/slave clock operation. When the serial output line from the master clock/timer
module is connected to the serial input on additional clock/timer modules, the modules will
be configured for master/slave operation.

POWER SUPPLY CIRCUIT.

NOTE IF THE CLOCK/TIMER MODULE DISPLAYS RANDOM
INFORMATION AFTER A POWER FAILURE, PERFORM

NOTE THE FOLLOWING: 1) REMOVE THE BATTERY, 2) OP-

ERATE THE CONSOLE TO OFF, 3) OPERATE THE CON-
SOLE TO ON, AND 4) REPLACE THE BATTERY.

DC operating potentials for application to the clock/timer module components are produced
by a regulator network. An unregulated +14V supply is applied through an RC filter net-
work to +5V dc regulators Ul and U2. U1 and U2 are three terminal adjustable regulators
containing internal thermal and short—circuit current limiting features. The regulated +5
voli outputs from Ul and U2 are routed for application to the circuit board components.
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The power supply circuit also contains a battery back—up system and battery charging net-
work. The battery will provide a +7.2V dc supply to maintain clock operation during a
power failure. The system is designed for the installation of a rechargeable nickel—cad-
mium battery or a non-rechargeable alkaline battery. The alkaline battery will maintain
clock operation for approximately 2 to 3 hours. Once the 2 to 3 hour period has elapsed,
the battery must be veplaced. The nickel-cadmium battery will maintain clock operation
for appreximately 30 minutes. However, the battery will be recharged during normal op-
eration via jumper J4 and resistor R6. Jumper J4 is removed when a non—rechargeable
alkaline cell is installed in the circuit. If the console is deenergized for an extended period
of time, neither battery will maintain clock operation.

TIMER RESET CIRCUIT BOARD.

The timer reset circuit board consists of four position switch 83 (refer to Figure 4—6). The
switch is designed to provide control of the clock/timer module timer section. The timer is
equipped with two individual timers; 1) an automatie timer and 2) a manual timer.

The timer reset circuit board configures the timer section of the clock/timer module for
either automatic timer or manual timer display via the aute switch. The switch routes
control signals through the auto/manual control line and the serial output line for applica-
tion to microprocessor U4 on the clock/timer module. A HIGH is routed to U4 to configure
the timer for manual timer displays. A LOW is routed to U4 to configure the timer for
automatic tiiner displays.

‘When the timer is configured for automatic timer displays, timer reset operations will be
controlled by the program bus. Pulses from the bus are routed through the auto mode con-
trol line to U4 to reset the timer.

When the timer is configured for manual timer displays, three switch/indicators provide
stop, start, and reset control functions. A manual timer stop command is generated when
the stop switch/indicator is depressed. A LOW is routed through the manual stop control
line to U4 to stop the manual timer. The manual timer start and reset switch/indicators
operate in an identical manner.

POWER SUPPLY MODULE.

The console power supply consists of a self-contained modular assembly external to the
console (vefer to Figure 4-7). The module contains ac power transformation, de rectifica-
tion, and de regulator circuitry for the generation of all console operating potentials. The
potentials are routed through a power supply cable to the console for distribution.

AC INPUT CIRCUIT,

Primary ac power is applied to the module through the ac input receptacle. The acinput
receptacle is equipped with built-in overload fuse F5 and ac control switch S1. Power from
the receptacle is routed to terminal strip TB1. TB1 consists of a programming network for
the configuration of the module for 117 volt or 234 volt ac input operation. AC power
transformation is provided by transformer T1. T1 is equipped with two primary and two
secondary windings. The secondary windings produce low--voltage ac potentials for appli-
cation to the rectifier and regulator networks.

RECTIFIER NETWORKS.

The ac potential from secondary 1 of power transformer T1 is full-wave rectified by bridge
rectifier D2 and filtered by capacitors C2 and C3 into two 124 volt dec supplies. The +24
volt potentials are protected from overload conditions by fuses F1 and F2. The —24 volt
potentials are protected from overload conditions by fuses F3 and F4. The +24 volt sup-
plies are routed from the rectifier network to a power supply circuit board.
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4-140,

4-141.
4-142,

4-143.

4-144,

4-145.

4-146.

4-147.

The ac potential from sécondary 2 of power transformer T1 is full-wave rectified by bridge
rectifier D1 and filtered by capacitor C1 into a +14 volt de supply. The supply is protected
from overload conditions by fuse F7 and routed threugh the power supply circuit board for
application to the console circuitry.

POWER SUPPLY CIRCUIT BOARD.

The power supply cireuit board contains support circuitry for: 1) a £16.5 volt regulator net-
work and 2) a 6 volt regulator network. The circuit board also routes unregulated +24
volts supplies for application to the console circuitry.

+16.5 VOLT REGULATOR CIRCUIT. 124 volt supplies from the rectifier circuit are ap-
plied to a regulator circuit which produces 1+16.5V operating potentials. The +24 volt sup-
ply from fuse F1 is applied to +16.5 volt regulator Ul. Capacitors C1 and C5 provide filter-
ing for the supply. Transistor Q1 and diode D9 automatically disables the regulator in the
event of failure in either the positive or negative supply. The output of Ul is routed for
application to the cue/headphone amplifier circuitry. The +24 volt supply from fuse F2 is
routed through the power supply circuit board to provide an unregulated de potential for
application to the VU meters.

The ~24 volt supply from fuse F4 is applied to —16.5 volt regulator U2. Capacitors C2 and
C6 provide filtering for the supply. Transistor Q2 and diode D10 automatically disables
the regulator in the event of a failure in either the positive or negative supply. The output
of U2 is routed for application to the cue/headphone amplifier circuitry, The -24 supply
from F3 is routed through the power supply circuit board to provide an unregulated dec po-
tential for application to the VU meters.

Regulators Ul and U2 are three~terminal adjustable devices containing internal thermal-
overload and short—circuit current imiting features, Additional protection for the regula-
tors is provided by diodes D1 through D4. Diodes D2 and I}3 provide protection from re-
verse polarity potentials applied to the outputs. Diodes D1 and D4 provide protection from
a short circuit applied to the input.

16 VOLT REGULATOR CIRCUIT. 116.5 volt supplies from the output of regulators Ul
and U2 are applied to a 6 volt regulator circuit. The +16.5 volt supply from fuse F5 is
applied to +6 volt regulator U3. Capacitors C7 and C11 provide filtering for the supply.
The output of U3 is routed for application to the console circuitry,

The ~16.5 volt supply from fuse F6 is applied to —6 volt regulator U4, Capacitors C8 and
C12 provide filtering for the supply. The output of U4 is routed for application to the con-
sole circuitry.
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5-1.
5--2,

5-3.

5-5.
5-6.

5-T7.

5-9.
5-10.

5-11.

5-12,

SECTION V
MAINTENANCE

INTRODUCTION.

This section presents maintenance and troubleshooting information for the Air-Trak 90
series audio consoles.

SAFETY CONSIDERATIONS.

Low voltages are used throughout the Air~Trak 90 console. All high voltages and current
sources used within the power supply module have been shielded; however, do not touch
any components within the console or power supply module with the power energized.
Good judgment, care, and common sense must be practiced to prevent accidents. The pro-
cedures contained in this section should be performed only by experienced and trained
maintenance personnel.

FIRST LEVEL MAINTENANCE.

First level maintenance consists of precautionary procedures applied to the equipment to
prevent future failures. The procedures are performed on a regular basis and the results
recorded in a performance log.

WARNING DISCONNECT ALL CONSOLE PRIMARY POWER BE.-
FORE ATTEMPTING ANY EQUIPMENT MAINTE-
WARNING NANCE.

GENERAL.

Clean the console and the power supply of accumulated dust as required using a nylon—
bristle brush and vacuum cleaner. Remove accumulated dirt from the console overlays
using a cloth and any mild household cleaner. Inspect the console circuit boards for im-
properly seated semiconductors and components damaged by overheating. In addition,
periodically inspect the circuit boards and the chassis for loose hardware.

FADER CONTROLS.

PENNY AND GILES. Penny and Giles slide-action fader controls are standard in each
AT-90 console. If a fader control becomes defective, the control may require: 1) cleaning or
2) replacement of the control shaft bushings.

To clean the slide—action fader, remove the fader from the console. Remove the fader end-
caps and slide the fader assembly out of the aluminum housing. Using distilled water and
a cotton swab, remove all dust and dirt from the fader circuit board area. Re—assemble the
fader control and replace the fader assembly in the console.

To replace the fader shaft bushings, replacement parts and a recommended procedure
must be obtained from Penny and Giles Inc. Contact Penny and Giles at the address
shown below for the replacement bushings and the installation instructions.

Penny and Giles

2617 Ocean Park Blvd.

Suite 1005

Santa Monica, California 90405

BROADCAST
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5-13. SELLMARK. The AT-90 consoles may be equipped with Sellmark slide—action fader con-
trols. The Sellmark fader is an open frame unit and is not designed for routine mainte-
nance or parts replacement. Therefore, if a Sellmark fader control becomes defective, it is
recommended the fader be replaced.

5-14. SECOND LEVEL MAINTENANCE.

5-15. Second Jevel maintenance consists of procedures required to restore the Air—Trak 90 con-
sole to operation after a fault has occurred. The procedures are divided into electrical ad-
Jjustment procedures and troubleshooting.

5-16. ELECTRICAL ADJUSTMENTS.

5~17. The following text provides electrical adjustment procedures for the Air-Trak 90 console
controls. The adjustments consist of distortion null, output level calibration, and VU me-
ter calibration controls. Adjustment procedures for the Air-Trak 90 input level controls
are presented in SECTION II, INSTALLATION. The adjustment procedures are pre-
sented in the following order:

A, Program Output Calibration — E. Console Input Channels 2 Through 6
Level/VU Meter/Peak LED. Distortion Null Adjustment.
B. Audition Output Calibration — F. External Headphone Qutput
Level/VU Meter/Peak LED. Distortion Null Adjustment.
C. Mix Minus Bus Output Level G. Control Room Monitor Distortion
Calibration. Null Adjustment.
D. Console Input Channel 1 H., Cue Channel Distortion Null
Distortion Null Adjustment. Adjustment,
5-18. The following equipment is required for the electrical adjustment procedures:
A, Audio Analyzer (Potomac C. Audio Signal Generator (Potomac
AA-51 or equivalent). AG-51 or equivalent).
B. Insulated Non-Metallic D. 600 Ohm +5%, 1/2W Resistor.
Adjustment Tool.
5-19. Input and output connections for the electrical adjustment procedures are presented in

Figure 5-1. Refer to Figure 5-1 as required to connect equipment to the console during
the adjustment procedures.

5-20. PROGRAM OQUTPUT CALIBRATION — LEVEL/VU METER/PEAK LED. On AT-90 consoles,
the program output level is adjusted by left channel program output level control R379 and
right channel program output level control R3%0. The program VU meters are calibrated
by left channel program VU meter control R272 and right channel program VU meter con-
trol R303. The program VU meter peak LEDs are calibrated by left channel program VU
meter peak LED control R278 and right channel program VU meter peak LED control
R313. On 24 channel console models, the mono program VU meter is calibrated by mono
program VU meter control R45. Calibrate the program output level, VU meters, peak
LEDg, and mono VU meter by performing the following procedure.

5-21. Procedure. To calibrate the program ocutput level, VU meters, peak LEDs, and mono VU
meter, proceed as follows:

5-22. Open the console and select a console channel and a source input for the procedure. En-
sure the selected source input level is calibrated (refer to INPUT LEVEL ADJUSTMENT
procedures in SECTION II, INSTALLATION if required).

5-23. Refer to Figure 5-1 and connect the audio signal generator to the left channel terminals of
‘ the selected console channel source input.
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PIN NO. 0
A INPUT, RI
A INPUT, RI
3 A INPUT, LE
4 A INPUT, LE
5 SHIELD GROU
G SHIELD GROU
7 GHIELD GROU
8 GHIELD GROU
& B INPUT, RI
10 B INPUT, RI
11T B INPUT, LE
12 B INPUT, LE
13 SHIELD GROU
14 SHIELD GROU
15 SHIELD GROU
16 SHIELC GROU
17 C INPUT, RI
18 C INPUT, RI
19 C INPUT, LE
20 C INPUT, LE

CHANNEL 1
CHANNEL 6
CHANNEL

CHANNEL

+ RIGHT AUBITION AUDIO QUTRPUT
+ LEFT AUDITION AUDIO CUTPUT
- RIGHT AUDITION AUDIC OUTPUT
- LEFT AUDITION AUDRIO CUTPUT

AUDITICN/PROGRAM MONGPHONIC
AUDID QUTPUT CONNECTICNS

FIN NO. DESCRIPTION

AUGITICN AUDIO OUTPUT

PROGRAM AUDIO CUTPUT

AUDITION AUDIO OUTPUT

PRCGRAM AUDID QUTPUT

SHIELD GROUND

SHIELD GROUND

+ +

U Lang—
I

GHT CHANNEL -
GHT CHANNEL +
FT CHANNEL -
FT CHANNEL +

INPUT
CIRCULT

7

12
CHANNEL 13
CHANNEL 18

CHANNEL 19

CHANNEL 24
INPUT CONNECTIONG

CONNECTOR

MATING

CONNECTCR

MATING
CONNECTOR

AUDITION AUDIO CUTPUT CONNECTIONS
PIN NO. DESCRIPTION
l
2
3
4
—g—%ﬁ - 5 SHIELD GROUND
GHT CHANNEL + 6 SHIELD GROUND
FT CHANMEL -
FT CHANMNEL +
ND PRCGRAM AUDIC OUTPUT CONNECTIONS
ND FIN NO. DESCRIFTION
ND 1 + RIGHT PROGRAM AUDIC QUTPUT
ND 2 + LEFT PROGRAM AUDRIO OUTPUT
GHT CHANNEL - 3 - RIGHT PROGRAM AUDIC OUTPUT
GHT CHANMEL + 4 - LEFT PROGRAM AUCIO OUTPUT
FT CHANNEL - 3 SHIELD GROUND
FT CHANNEL + 6 SHIELD GROUND
ND
ND
ND
e MATING

MATING

MATING CONNECTOR

CONNECTOR

MATING
CONNECTOR

MATING
CONNECTOR

MIX MINUS AUDIO OUTPUT CONNECTIONS
FPIN NO. DEGCRIPTION

1 - MIX MINUS AUDIO CUTPUT

2 SHIELD GROUNG

3 + MIX MINUS AUCIO GUTRUT

4 SHIELD GROUND

STUDIO MONITOR AUDIO QUTPUT CONNECTIONS
PIN NO. DESCRIPTICN

RIGHT STUBTO MONITOR AUDIO OUTPUT
LEFT STUBIOC MONITOR AUDIO OQUTPUT
RIGHT STUCIO MCONITOR GROUND

LEFT STUDIO MONITOR GROUND

SHIELD GROUND

SHIELC GROUND

U A LN —

CONTROL ROCM (CR) MONITOR

. AUDID OUTPUT CONNECTIONS

PIN NO. DESCRIPTION

RIGHT CR MONITOR AUDIC CUTPUT
LEFT CR MONITOR AUDIO CUTPUT
RIGHT CR MONITOR GROUND

LEFT CR MONITOR GROUND

SHIELD GROUND

SHIELD GROUND

LIkl —

MATING
CONNECTCAR

OUTPUT CONNECTIONS

EXTERNAL HEADPHONE AUDIC OUTPUT CONNECTIONS
PIN NO. DESCRIPTICON

RIGHT HEADPHONE AUDIO OUTPUT

LEFT HEADPHONE AUDIO QUTPUT

RIGHT HEADPHONE GROUND

LEFT HEADFHONE GROUND

SHIELD GROUND

SHEILD GROUND

mpd & QRN WU W
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FIGURE 5-1. '
AUDIO INPUT AND QOUTPUT CONNECTIONS
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5-24.

5-25.
5-26.

5-27.
5-28.

5-29.

5-30.

5--31.

5-32.

5-33.

5-34.

5-35.
5-36.

5-317.

Refer to Figure 6-1 and terminate the program output left channel with a 600 Ohm resis-
tor.

Refer to Figure 5-1 and connect the audio analyzer to the program output left channel.

Determine if the selected input is programmed for a microphone, consumer, or line level
source. Adjust the audio generator for a 1 kHz output at: 1) =60 dB for an input pro-
grammed for a microphone level, 2) ~10 dB for an input programmed for a consumer level,
or 3) +4 dB for an input programmed for a line level. Record the level

Configure the audio analyzer for level indications,

Operate the consele channel fader to the 0 positioh and route the test audio to the program
output bus.

Refer to Figure 6-2 and adjust left channel program output level control R379 until the
audio analyzer indicates the desired output level.

Refer to Figure 5-2 and adjust left channel program VU meter calibrate control R272 until
the left channel program VU meter indicates 0 VU.

Adjust the audio generator for a 1 kHz output at & level which is 10 dB greater than the
level recorded in the preceding text.

Refer to Figure 5-2 and adjust left channel program peak LED calibrate control R278 until
the left channel program peak LED just illuminates.

Repeat the procedure for the right channel. Connect the audio generator to the right chan-
nel input and the audio analyzer to the right channel output. Calibrate the right channel
output level using right channel program output level control R390. Calibrate the right
channel VU meter using right channel program VU meter calibrate control R303. Cali-
brate the right channel program peak LED using right channel program peak LED cali-
brate control R313.

For 24 channel console models only, adjust the mono program VU meter as follows:

A. Adjust the audio generator for a 1 kHz output at: 1) =60 dB for an input pro—
grammed for a microphone level, 2) —10 dB for an input programmed for a con—
sumer level, or 3) +4 dB for an input programmed a line level.

B. Refer to Figure 5-3 and adjust mono program VU meter calibrate control R45
until the mono program VU meter indicates 0 VU,

Disconnect all test equipment and reconnect any console cables as required.

AUDITION OUTPUT CALIBRATION ~ LEVEL/VU METER/PEAK LED. On AT-90 consoles,
the audition output level is adjusted by left channel audition output level control R363 and
right channel audition output level control R372. The audition VU meters are calibrated
by left channel audition VU meter control R200 and right channel audition VU meter con-
trol R233. The audition VU meter peak LEDs are calibrated by left channel audition VU
meter peak LED control R206 and right channel audition VU meter peak LED control
R242. On 24 channel console models, the mono audition VU meter is calibrated by mono
audition VU meter control R46. Calibrate the audition output level, VU meters, peak
LEDs, and mono VU meter by performing the following procedure.

Procedure. To calibrate the audition output, refer to the PROGRAM QUTPUT CALIBRA-
TION - LEVEL/VU METER/PEAK LED procedure presented in the preceding text and
perform the procedures for the audition output. Connect the audio analyzer to the audi-
tion output terminals and route the audio signal to the audition output. Refer to Figure
5-2 and calibrate the audition output using the following controls.
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MONO PROGRAM YU METER
CALIBRATE CONTROL

MONO AUDITION VU METER
CALIBRATE CONTROL

VU METER
DISTRIBUTION
CIRCUIT BOARD

COPYRIGHT © 1990 BROADCAST ELECTRONICS, INC

597-6000-36
FIGURE 5-3. MONO PROGRAM AND AUDITION VU METER CONTROLS

1. Left channel audition output 5. Left channel audition VU meter peak
level control R363. LED calibrate control R206.

2. Right channel audition output 6. Right channel audition VU Peak LED
level control R372 calibrate control R242.

3. Left channel audition VU meter 7. Mono audition VU meter calibrate
control R200. control R46.

4. Right channel audition VU
meter control R233.

5-38. MIX-MINUS BUS OUTPUT LEVEL CALIBRATION. The mix—minus bus output level is ad-

justed by mix—minus bus output level control R398. Adjust the mix—minus bus output
level by performing the following procedure.

5--39. Procedure. To calibrate the mix minus bus output level, proceed as follows:
5-40, Open the console and select a console channel which is programmed for mix—minus bus

operation. Ensure the selected source input level is calibrated (refer to INPUT LEVEL
ADJUSTMENT procedures in SECTION II, INSTALLATION if required).

5-41. Refer to Figure 5-1 and connect the audio signal generator to the left channel terminals of

the selected console channel source input.

5-42, Refer to Figure 5~1 and terminate the conscle mix minus bus output with a 600 Ohm re-

sistor.

5-43. Refer to Figure 51 and connect the audio analyzer to the mix minus bus cutput.

5—44. Determine if the selected input is programmed for a microphone, consumer, or line level

source. Adjust the audio generator for a 1 kHz output at: 1) -60 dB for an input pro-
grammed for a microphone level, 2) =10 dB for an input programmed for a consumer level,
or 3} +4 dB for an input programmed for a line level,

N
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5-45, Configure the audio analyzer for level indications.

5—46. Operate the console channel fader to the 0 position.

5-417. Refer to Figure 5-2 and adjust mix minus bus output level control R398 until the audio
analyzer indicates the desired output level.

5-48, Disconnect all test equipment and reconnect any console cables as required.

5-49, CONSOLE INPUT CHANNEL 1 DISTORTION NULL ADJUSTMENT. The console channel
1 distortion is nulled by left channel 1 distortion null contrel R653 and right channel 1 dis-
tortion null control R662. Null the console channel 1 distortion by performing the follow-
ing procedure.

5-50. Procedurs. To null the console channel 1 distortion, proceed as follows:

5-51. Open the console and select a channel 1 source input for the procedure.

5-52. Refer to Figure 5-1 and connect the audio signal generator to the left channel terminals of
the selected channel 1 source input.

5-53. Refer to Figure 5—1 and terminate the left channel audition output with a 600 Ohm resis-
tor.

5-54. Refer to Figure 5-1 and connect the audio analyzer to the audition output left channel.

5-85 Determine if the selected input is programmed for a microphone, consumer, or line level
source. Adjust the audio generator for a 1 kHz output at: 1) —-60 dB for an input pro-
grammed for a microphone level, 2) —10 dB for an input programmed for a consumer level,
or 3) +4 dB for an input programmed for a line level.

5-56. Configure the audio analyzer for distortion indications.

5-57. Operate the console channel fader to the 0 position and route the audio to the audition out-
put.

5-58. Refer to Figure 5—4 and adjust left channel 1 distortion null control R653 for a minimum
distortion indication on the audio analyzer.

5-59. Repeat the procedure for the right channel. Connect the audio generator to the right chan-
nel input and the audio analyzer to the right channel audition output. Null the right
channel distortion using right channel 1 distortion null control R662.

5-60, Discennect all test equipment and reconnect any console cables as required.

5-61. CONSOLE INPUT CHANNEL 2 THROUGH 6 DISTORTION NULL ADJUSTMENT, Console
channel 2 through 6 distortion is nulled by left and right channel distortion null controls.
Null the distortion in console channels Z through 6 by performing the following procedurs.

5-62. Frocedure. To null distortion in console channels 2 through 6, refer to the CONSOLE IN-
PUT CHANNEL 1 DISTORTION NULL ADJUSTMENT procedure presented in the pre-
ceding text and perform the procedure for console channels 2 through 6. Refer to Figure
5-4 and null the console channel 2 through 6 distortion using the following controls.

1, Left channel 2 distortion 4, Right channel 3 distortion null
null control R553, control R462,

2. Right channel 2 distortion 5. Left channel 4 distortion null
null control R562, control R353.

3. Left channel 3 distortion 6. Right channel 4 distortion null
null control R453. control R362.
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5-70.
5-71.
5-72.

5-73.

5-74.

5-75.
5-76.

5-71.

5-78.

7. Left channel 5 distortion null 8. Left channel 6 distortion null

control R253. control R153.
8. Right channel 5 distortion null 10. Right channel 6 distortion null
control K262, control R162.

EXTERNAL HEADPHONE OUTPUT DISTORTION NULL ADJUSTMENT. The external
headphone output distortion is nulled by left channel external headphone output distor-
tion null contrel R93 and right channel external headphone output distortion null control
R40. Null the external headphone output distortion by performing the following proce-
dure.

Procedure. To null the external headphone output distortion, proceed as follows:
Open the console and select a console channel and a source input for the procedure.

Refer to Figure 5-1 and connect the audio signal generator to the left channel terminals of
the selected console channel source input.

Refer to Figure 5-1 and terminate the external headphone output left channel with a 600
resistor,

Refer to Figure 5-1 and connect the audio analyzer to the external headphone output left
channel.

Determine if the selected input is programmed for a microphone, consumer, or line level
source. Adjust the audio generator for a 1 kHz output at: 1) =60 dB for an input pro-
grammed for a microphone level, 2) =10 dB for an input programmed for a consumer level,
or 3) +4 dB for an input programmed for a line level.

Configure the audio analyzer for distortion indications.
Operate the console channel fader to the 0 position.

Route the audio to the audition cutput and operate the headphone system to monitor the
audition audio.

Refer to Figure 5-2 and adjust left channel external headphone output distortion null con-
trol R93 for a minimum distortion indication on the audio analyzer.

Repeat the procedure for the right channel. Connect the audio generator to the right chan-
nel input and the audio analyzer to the right channel audition output. Null the right
channel distortion using right channel external headphone output distortion null control
ER40.

Disconnect all test equipment and reconnect any console cables as required.

CONTROL ROOM MONITOR DISTORTION NULL ADJUSTMENT. The control room
monitor distortion is nulled by left channel control room monitor distortion null control
R75 and right channel control room monitor distortion null contrel R29 on the output cir-
cuit board. Null the control room monitor distortion by performing the following proce-
dure,

PFrocedure. To null the control reom monitor distortion, refer to the EXTERNAL HEAD-
PHONE OUTPUT DISTORTION NULL procedure presented in the preceding text and
perform the procedure for the econtrol room monitor. Connect the audio analyzer to the
control room monitor output terminals, Refer to Figure 5-2 and null the control room
monitor distortion by using left channel control room menitor distortion null control R75
and right channel control room monitor distortion null control R29.

CUE CHANNEL DISTORTION NULL ADJUSTMENT. The cue channel distortion is nulled
by cue channel distortion null control R124. Null the cue channel distortion by performing
the following procedure.

Ld
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5-79. Procedure. To null the cue channel distortion, proceed as follows:
5-80. Open the consele and select a console channel and a source input for the procedure.

5-81. Refer to Figure 5-1 and connect the audio signal generator to the left channel terminals of
the selected console channel source input.

5-82. Refer to Figure 51 and terminate the external cue audio output with a 600 Ohm resistor.

5-83. Refer to Figure 651 and connect the audio analyzer to the external cue audio output.

5-84, Determine if the selected input is programmed for a microphone, consumer, or line level
source. Adjust the audio generator for a 1 kHz output at: 1) —60 dB for an input pro-
grammed for a microphone level, 2) —10 dB for an input programmed for a consumer level,
or 3) +4 dB for an input programmed for a line level.

5-85. Configure the audio analyzer for distortion indications.
5-86. Operate the console channel to route the audio to the cue bus.

5-87. Refer to Figure 5~2 and adjust cue channel distortion null eontrol R124 for a minimum
distortion indication on the audio analyzer.

5-88. Disconnect all test equipment and reconnect any console cables as required.

5-89.  TROUBLESHOOTING.

5--90. SAFETY CONSIDERATIONS. Low voltages are used throughout the Air—Trak 90 console.
The power supply contains primary ac line voltage and high current capacitors. All power
supply module high voltage and current components contain shields; however, do not per-
form any maintenance or troubleshooting procedures within the power supply with power
energized. Troubleshooting with power energized is always considered hazardous and cau-
tion should be observed. Good judgment, care, and common sense must be practiced to
prevent accidents.

WARNING DISCONNECT ALL CONSOLE POWER BEFORE RE-
MOVING OR INSERTING PRINTED CIRCUIT BOARDS
WARNING OR REPLACING ANY COMPONENTS.

CAUTION INADVERTENT CONTACT BETWEEN ADJACENT COM-
PONENTS OR CIRCUIT BOARDS WITH TEST EQUIP-

CAUTION MENT MAY CAUSE SERIOUS DAMAGE TO THE CON-
SOLE.

5-91. CONSOLE SYSTEM TROUBLESHOOTING. The troubleshooting philosophy for the Air—
Trak 90 console consists of isolating a problem to a specific circuit board. Tables 5~-1
through 6-12 present Air-Trak 90 console troubleshooting. Figure 5-5 presents console
channel and circuit board locations. Refer to the tables as required to isolate problems to a
specific circuit board.
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TABLE 5-1. CONSOLE INPUT CHANNEL TROUBLESHOOTING
(Sheet1 of 4)

SYMPTOM

DEFECT

CHANNEL WILL NOT OPERATE TO ON.

CHANNEL WILL NOT OPERATE TO OFF.

CHANNEL OPERATES TO CUE -~
CUE LED DOES NOT ILLUMINATE.

CHANNEL WILL NOT OPERATE TO CUE.

CHANNEL WILL OPERATE TO CUE -
NO CUE AUDIO OUTPUT.

. Ensure an A, B, or C input is selected.
. Check the ribbon cable between the channel

control eircuit beard and the channel on/off
switch interface ¢ireuit board,

. Check the channel on switch.
. Check the channel control hybrid.

. Check the ribbon cable between the channel

control circuit board and the channel on/off
switch interface circuit board.

. Check the channel off switch.
. Check the channel control hybrid.

. Check the ribbon cable between the channel

control circuit board and the channel on/off
switch interface circuit board.

. Check cue indicator DS31 on the on/off switch

interface eircuit board.

. Check U1, U3, and U4 on the channel control

circuit board.

. Check regulater U1 on the monitor distributicn

circuit board.

. Check resistors R8, R9, and capacitor C5 on the

monitor distribution eircuit board.

. Check capacitors C3, C7, C13, 21,022, and

C24 on the channel control circuit board.

. Check the ribbon cable between the channel

control circuit board and the input circuit
board.

. Check for a HIGH control signal at pin 9 of

U109 — CHS, U209 - CH5, U309 — CH4, U409 -
CH3, U509 — CHZ, or U609 — CH1 on the input
circuit board.

. Check U109 - CH6, U209 — CH5, U309 — CH4,

U409 —-CH3, U509 — CHZ, or U609 — CH1 on
the input circuit board.

. Ensure an A, B, or C input is selected.
. Ensure the cue level control is operated to

obtain normal monitoring levels.

. Check cue speaker fuse F1 on the output circuit

board.

. Ensure header J57 — CH1, J59 — CHZ, J61 —

CHS3, J63 - CH4, J65 — CHS5, or J67 - CH6 on
the control circuit board is correctly pro~
grammed.
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6 CHANNEL CONTROL
CIRCUIT BOARD
ASSEMBLY

CONTROL HYBAID
ASSEMBLY —\

VU METER
DISTRIBUTION
CIRCUIT BOARD
ASSEMBLY

CHANNEL 1
CHANNEL &

INPUT CIRCUIT
BOARD ASSEMBLY

INPUT CIRCUIT
BOARD ASSEMBLY

CHANNEL 7
CHANNEL

—_

—

12

LEFT AUDITICON
METER ASSEMBLY

* AUDTTION
MONCPHONIC

METER ASSEMBLY prour aUDTTTON

METER ASSEMBLY
CHANNEL 12

ON/OFF SWITCH
INTERFACE CTRCUTT BOARDS

7

LEFT PROGRAM
METER ASSEMBLY

METER ASSEMBLY

CHANNEL 24

HEADPHONE-CONTROL
ROOM/CUE GAIN

CIACULT BOARD
HEADPHONE SELECT
CIRCUIT BOARD ASSEMBLY

MONITOR SELECT
CIRCUIT BOARD ASSEMBLY

TIMER RESET
CIACUIT BOARD ASSEMBLY

CUE SPEAKER

MONITOR DISTRIBUTION
CIRCULT BOARD ASSEMBLY

RELAY INTERFACE
CIRCUIT BOARD
ASSEMBLIES

CHANNEL 13

CHAMNEL 18 \\

CHANNEL 18 \

CHANNEL 24

’ ~—— WIRING
ACCESS HOLES

QUTPUT CIRCUIT
BOARD ASSEMBLY

* PROGHAM MCNOPHONIC

RIGHT PROGRAM
METER ASSEMBLY

VU METER SWITCH
CIRCUIT BOARD
ON B CHANNEL
MODELS ONLY

6 CHANNEL CONSOLE —

LEFT PROGRAMA
AUDITION METER
ABSEMBLY

VU METER ASSEMBLY
CIRCUIT BOARDS

RIGHT PROGRAM
AUDITION METER
ASSEMBLY

AUDIO0-POWER
MONITORING DISPLAY
CIRCUIT BOARD

CLOCK~/TIMER MODULE
DISPLAY CIRCUIT BOARD

AUDIO POWER
METERING ASSEMBLY

CLOCK/TIMER
DISPLAY ASBEMBLY

# NOT APPLICABLE ON
6. 12, AND 18 CHANNEL
CENSOLES

POWER SUPPLY MODULE

POWER SUPPLY REGULATOR
CIRCUIT BGARD
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FIGURE 5-5.
AT-90 CONSOLE COMPONENT LOCATOR
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