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A Tone BBEB) Keyer
for Repeaters

(Obtain an Audible Indication
of Off-Frequency Operation

BY ART GENTRY.,* W6MEP

HIS SIMPLE telemetry® circuit is the latest of a

series of modifications to the WR6ABN repeater,
Earlier uses of tones and tone bursis reminded
isers to allow fime for breaking stations, and to
indicate that the time-out timer had been reset.
This latter indication was by means of fransmitting
two tones simultaneously.

‘the designers of the telemetry system decided
to inhibit one of the two tones, selectively, and
dllow either the high vr low fone to indicate the
pusition of the uset’s carrier in the receiver
passband. Since installation of this feature, it has
been an unqualified success,

The sensors were adjusted to trip the relays at §
kHz uabove or below the cenfer frequency; this
appeurs to be a practical value for macrrow-band
receivers. Thus, the “on-channel” slot s MkHgz
wide, centered about the receiver input frequency.

This system makes use of such nonexotic
equipment as relays to perform the switching.
Those readers who are well versed in solid-state
lopte systems will find it easy to apply the
principles to their fuvorite machine..

Fechurical Description

The 741 op amp is set for a dc gain of T0UD.
The ac gain of the circuit is very low, as set by the
1 pk bypass capacitor across the [-MQ resistor in
the feedback loop, and the 1 pk across the S0-k&2
control in the input circuit. The ontput of the 741
feeds two transistors #nd a zero-cenier meter,

The steering diodes, CR1 and CR2, sllow the
op amp to drive Q1 or Q2 into conduction and to
vharge C1 or C2 ta the value of the op-amp output
voltage. R1 amd R2 allow capacitors C1 and C2 to
charge above the hase voltage of the transistors and
to cause them o canduct for about 5 seconds after
the drive voltage from the op amp is removed. This
delay acts as a memory, so the delaved tone beep

* 7832 Jellicoe Ave,, Northridge, CA §1324,

“'Te!emr—*tering_ Measurement with the aid of
intermediate me#ns that permit the measurement
to be interpreted at u distance from the primary
detector.” ~— [TERE Standard Dictionary  of
Flectrical and Electronics Terms, 1972,

34

Nome repeater users, in their baste to
operate o pewly acquived mobile rig,
simply book it to a power source and
an antenna, then kev up the local
machine. If they get a response, they
assume that all is well. The need to
adjust the rransmitter frequency does
wot attract thedy attention until they
are in an area of poor coverage, or if
some fellow wser inforns them that
the audio “doesn’t sound right.”” Now
a problem appears. Frequency
ehecking at vbf is beyond the capa-
bilities of many amateur stations, and
it way be weeks or months until the
local club bhas a frequency-nefting
session. Here is a device that will belp
the communicators stay ‘“in the
groove.” One word of caution: Ex-
tensive keying of the machine to
“walk’ the frequency in can be very
annoying to the mowitors and other
users. It wounld be considerate to ask
permission, or wait until a siack time
to do your tweaking.
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<an indicate the frequency readout after the carrier
of the user siation goes off,

Note that the poor ac freguency response of
the op-amp means that the fuput to it must remain
for approximately 3 seconds in order for it to load
CToor (2 tor the readout. This delay was in-
tentional for two reasens: (1) te prevent noise or
fluctuating signais from giving false readings. and
(2} to prevent unscrupulous users from abusing the
device by keying up several short bursts.

Note that the input to the op amp is shorted to
stound when a carrier is not present. This prevents
noise from ioading up the sensor prior to a reading.
It also allows the adjustment of the de offset
control, RS. The calihrate potentiometer, R6, is
adjusted to a point where signals | kHz above or
below the center frequency of the receiver will just
trip relays K4 or k3. {(Note that the receiver should
be adjusted su that the discriminator voltage is zero
with no sighal.) This adjustment of R6 to £1 kHz
determines the slat width. The center tfrequency is
determined by the usual crystal-oseillaior ad-
justments in the receiver.
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3) K4 or K3 select the desired tone to he

) K3 establishes fength of tone beep.
the discharge time of C3, K2 will have a delayed  keved,

K1 can be the normal COR or a separata relay

keved hv the COR. This relay keys both the input
ta the op amp and the delay relay, K 2, Because of

4) Adjust R3, NULL vontrol, for zero de valts
at the output of the 741 with K1 deenergized.

reiease. When K2 releases, it keys K3 for a short

period as determined by (4 and RE., The values

53 The trip paint of K4 or K3 is adjusted by
means of R6, the CALIBRATE control. it should

be adjusted while monitoring a carrier set {o the

desired frequency offset vaiue,

meeded for C3, C4, R7 and R8 will vary, Jepending

upon the characteristics of K2 and K3.

Operational Nates

clemetry s by mea

widely available equipment: the user’s eurs.

Decoding of the

1} K2 establishes length of delay between end

ui’ carrier and Keying of tone beep,
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