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Figure 6: TDS-2400 Encoding Logic
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noise filter for a system feeding a noise monitoring circuit associated with each receiver in the system.
The circuit in each receiver ratios the noise level sampled to the incoming receive level for that channel.
When the SNR circuit detects a signal to noise ratio below its setting, it clamps only its associated re-
ceiver. Any other receiver in the system operating with an adequate SNR will not be clamped. Because
the SNR clamp looks at only its associated receiver signal, the clamp is now independent of telephone
channel attenuation variations from channel to channel.

This technique of having SNR detection associated with each receiver signal greatly improves system
dependability but does not harm the security. Since the out-of-band noise bandwidth is wider than the
FSK relay channel bandwidth, the clamp is faster in operation than the relay channel.

The DIT-3 has a low signal clamp for each receiver as did the TA-3 but the high level clamp philosophy
has been changed. The DIT-3 does not monitor the total line energy on the telephone line. It, instead,
looks at a high level in the channel bandwidth of each receiver. Therefore, the sensitivity of the high level
clamp does not depend on the number of channels on the telephone line. When the high level monitoring
is performed on a per channel basis, it can be used to protect the channel against false trips due to inter-
fering trip frequencies.

For applications requiring frequency translation protection, a 650 Hz pilot tone transmitter is used. At
the receiving terminal a 650 Hz rejection notch is placed in the noise filter so that the tone is normally
not passed through the filter. If a translation does occur, then the 650 Hz tone is translated out of the
rejection notch band stop and is seen by the SNR monitoring circuits. The receivers are then clamped.
An optional narrow band AM receiver may be applied at the 650 Hz frequency to monitor the presence
of the translation protection tone and alarm if it is not received. If the DIT-3 is applied in a dual channel
system, then the two FSK channels may be adjusted so one channel shifts up to trip and the other shifts
down. The system is field strappable so either channel can be made to shift either direction to trip, as
desired. On a dual channel system the shift up/shift down can be used alone or with the 650 Hz tone to
protect against frequency translation.

Other features of the DIT-3 tones are listed below:
1. Up to a +8dBm transmit level.
. Optional trip boost transmitters.

. Receiver sensitivity down to —40dBm.

2
3
4. Tone level indicators with meters calibrated in dB.
5. AR trip relay built into chassis.

6

. All required logic such as guard return and timing built into chassis. No extra relays are required
for a direct trip system.

A functional block diagram of the DIT-3 receiver logic is shown in Figure 22. This logic provides the
guard return and loss of channel monitoring. It also provides the trip blocking circuits plus trip delay
timer adjustable from 2 to 20 ms. Another feature of this logic is that it may be strapped to eliminate
the guard return requirement after a trip signal has been received. This logic would be used in a permis-
sive trip system which uses 52b keying so that a momentary loss of channel does not lock out the channel
permanently when keying a continuous trip signal.

CONCLUSIONS

The paper has discussed two new channels for use with the Westinghouse segregated phase comparison
system. The combination of greater information requirements and the need to design channels with
maximum reliability, has resulted in two new communication systems. One channel is a power line car-
rier channel and one is for use on leased lines or microwave. Because a different set of problems exist for
power line carrier and leased lines the two new channels take a completely different approach in oper-
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Figure 1: TDS-2400 Data System Transmitter Block Diagram
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Figure 2: TDS-2400 Data System Receiver Block Diagram
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