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Introduction

The Vega Model C-504AR tone-remote control con-
sole remotely controls a radio communications base sta-
tion equipped with a functionally matching tone decoder.
It operates in a mode typically used in the air-transporta-
tion industry (normally with a 2300-Hz push-to-talk tone
and no function tones). The C-504AR is typically located
at an operator position some distance from the communi-
cations base station, with control being accomplished via
a voice-grade audio link, such as a wire pair, leased tele-
phone line, or a microwave carrier channel. The base
station must be equipped with a compatible tone decoder
or tone-remote adapter unit (not the sequential tone type
common to Motorola, GE, and similar tone-control equip-
ment) to interface the radio equipment with the audio
channel and to appropriately detect and decode the con-
trol signals from the C-504AR. The primary functions of
the control system are to provide PTT (push-to-talk) con-
trol of the base station transmitter and to route receiver
audio to the remote console when PTT is not active.

In addition to the basic control functions, the C-504AR
console includes a large number of interface features and
options to allow it to be customized for many types of
specialized applications and interfaces. The C-504AR
may be internally programmed by means of DIP switches,
solder jumpers, wire and terminal-strip strapping, and the
use of alternate interface connections to accommodate a
wide variety of specialized needs. Some of the many op-
tions available include: 2-wire, 4-wire, or 6-wire operation;
high- and low-impedance modes for parallel console op-
eration; DC local control operation; connection to a tele-
phone coupler for dial-up telephone operation; interface
points for standard headset jackboxes; recorder output;
and intercom modes for console-to-console communica-
tions.

The C-504AR is supplied with a wall-type AC adapter
(DC power supply) which supplies +14 Vgc to operate the
unit. The console also has connections for battery-backup
operation in the event of a AC power loss. Audio line
connections are normally via a six-pin modular telephone
connector inside the unit. For the most common configu-
rations of the C-504AR, only DC power from the AC

.
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adapter and a line connection to the modular connector
are required for full operation.

Front-panel controls and indicators for the C-504AR
include a speaker volume control, a “TX"” LED which indi-
cates that a PTT command is being generated (in some
modes, may also indicate that a PTT is being generated
by a parallel console), and an intercom switch (“I/C"). The
intercom-switch function varies with the programmed op-
erating mode for the console, but is most commonly used
to allow audio transmission without generating a PTT
command to the remote-base transmitter, thus imple-
menting a simple intercom system for paralleled C-
504ARs.

Operation

In most instances, operation of the C-504AR will be
straightforward. For the most common configurations of
the unit, operation is as follows:

1) When the console is not actively in use, the handset
will normally be on-hook (“hung up”). Unlike a standard
telephone, the remote audio (from the radio base-station
receiver) can be heard while the handset is on-hook by
means of the console speaker. If the console volume
control is turned “up”, receiver audio will be heard on the
speaker whenever the remote radio is active.

2) If the handset is removed from the hook, speaker
audio is disabled and the radio receiver audio can now be
heard on the handset earpiece. The console volume con-
trol can be used to adjust the earpiece volume, if desired.

3) If a radio transmission is desired, it is necessary to
depress the push button on the console handset. The
“TX" LED on the console will illuminate, indicating that a
transmit (PTT) command is being generated. After a very
short delay, handset microphone audio will be sent to the
remote base station and transmitted. However, during ac-
tual transmission, receiver audio is usually disabled, so it
is not possible to talk and listen simultaneously, as can
be done with a telephone.

4) When the radio transmission is complete, the push
button on the handset must be released in order to hear
the response. If no additional transmissions are expected
immediately, the handset may be returned to the hook.
This will enable the console speaker once again, allowing

Tone-Remote Control Console

values in this circuit, while the gain before compression is
set by the gain-select resistors and switches. The line
receiver is a similar design, except that a separate trans-
former-coupled input amplifier (U4) is inserted prior to the
compressor (the second half of U11). The gain of U4 is
decreased during transmission by U15 to prevent over-
driving U11.

The notch filter and tone detector (U12 and US) re-
moves audio components at the PTT frequency (usually
2300 Hz) from its input and applies the output to either
the summing line driver or the speaker amplifier, depend-
ing upon the console programming and the mode. The
notch filter consists of a precision tunable active filter cou-
pled to a rejection amplifier, thus synthesizing a very
sharp notch circuit (U12). If significant energy is detected
at the PTT frequency by U5, an output is generated to
illuminate the “TX” LED on the unit. This circuit imple-
ments the parallel key detect function.

The summing line driver consists of a passive sum-
ming network and one-half of U9, a medium-power ampli-
fier IC. The output of U9 is coupled through T1 to the
output line network and mode programming circuits. Sig-
nal voltage may also be applied to the receive amplifier
through a coupling network to provide the intercom and
parallel key detect functions in the 4-wire mode. The
speaker amplifier consists of the other half of U9, driven
from the front-panel volume control and the mute gate
(U14). The output of U9 is also applied to the handset
receiver via a level adjustment circuit.

The frequency generator consists of a crystal oscilla-
tor (U1, Y1) which is gated on and off by the control logic
via U2. U7 implements a programmable frequency di-
vider whose divide ratio is programmed by S2. The out-
put of U7 is a digital signal at ten times the desired final
frequency (usually 2300 Hz). U8 is a digital synthesizer
which generates a 10-step approximation of a sine wave
via the weighted resistor network at its output. This
waveform is filtered by U4 to remove unwanted high
frequencies, yielding a crystal-accurate, low-distortion
sine-wave output.

The control logic consists of a few digital gates and
logic inverters (U2 and U1), two analog gates (U14, U15),
plus a few discrete components and several program-
ming switches. Although the operation of the logic varies
considerably with the mode programming, it basically in-
terfaces the PTT signal and the intercom switch with the
frequency generator and the audio switching circuits in
the console. The logic also controls the “DC” relay (K1),
which provides isolated switching for several console
control modes.

Technical Asslistance

Vega products are engineered to meet your require-
ments of performance, reliability, and compatibility. Tech-
nical assistance is offered by correspondence or tele-
phone, should it be required, to assure your satisfaction.

Warranty (Limited)

All Vega signaling products are guaranteed against
malfunction due to defects in materials and workmanship
for three years, beginning at the date of original purchase.
If such a malfunction occurs, the product will be repaired
or replaced (at our option) without charge during the

Specifications
Line Impedance
2-wire: 600 or 2400 Q, selectable
4-wire TX: 800 or 2400 , selectable
4-wire RX: 600 or 5000 €, selectable
Line Output Level: —25 to +12 dBm, adjustable
Line Input Level: 30 to +12 dBm, programmable

Line Compression Range: Controlled compression,
less than 3 dB change in output for 20 dB change in
input

Microphone Compression Range: Controlled com-
pression, less than 3 dB change in output for 20 dB
change in input

Distortion: Less than 2% at rated compression

Hum and Noise: More than 50 dB below adjusted
operating levels

Speaker Audio Drive: Adjustable to 1.0 W, mini-
mum

Earplece Drive Level: Adjustable to 25 mW (in two
ranges)

Audio Frequency Response: +1.5 dB from 300 to
3000 Hz, except at notch frequency

Notch Filter: 2300 Hz (adjustable); attenuates notch
frequency by 40 dB, minimum

Tone Frequency: Standard: 2300 Hz, £0.02% (crys-
tal controlled)

Relay Rating: 2 A at 30 Vqc
Operating Temperature Range: —10°C to +60°C

Power: 105 to 130 Vac, 50/60 Hz, 10 W (maximum);
or +11 to +18 Vgc at 130 mA (standby), 500 mA
maximum (peak audio)

three-year period, if delivered to the Vega factory. War-
ranty does not extend to damage due to improper repairs,
finish or appearance items, or malfunction due to abuse
or operation under other than the specified conditions,
nor does it extend to incidental or consequential dam-
ages. Some states do not allow the exclusion or limitation
of incidental or consequential damages, so the above
limitation may not apply to you. This warranty gives the
customer specific legal rights, and there may be other
rights which vary from state to state.

Claims

No liability will be accepted for damages directly or
indirectly arising from the use of our materials or from any
other causes. Our liability shall be expressly limited to
replacement or repair of defective materials.
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