Allen |. Wolff KC70
57W Grand View Ave.
Sierra Madre CA 91024

There and Back Again

Add band-scanning to your TS-930S for under $20.

Ipurr.:hased the new Ken-
wood T5930S in Decem-
ber, 1982. It is a fine radio
and, after some initial prob-
lems, has performed as ad-
vertised. After hearing of the
features of the TS-430S and
playing with one, there was
one function not included in
the TS930S that made me
jealous. That was the scan-
ning feature. On the TS-430S
you can program memory
channels 6 and 7 and scan
between them.

The existing up-scan or
down-scan built into the TS-
930S is virtually useless. It
starts slowly and after 3 sec-
onds speeds up so that it is
useful only on the interna-
tional broadcast or the AM
broadcast bands where the
bandwidths of the stations
are very wide. It goes through
single-sideband signals at a

The unit in its Bud box, top
view.
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rate of knots and nothing
can be heard or understood
as it zips by. Even if you
could discern the signals,
the scan would never reset.
It would go up or down until
it ran out of radio spectrum
and would stop at either
29.999 99 MHz or 100.00 kHz.

Band scan would be a de-
sirable feature because you
could monitor preset sec-
tions of a band without hav-
ing to sit in front of the radio
and twist the knob. You
could monitor the DX por-
tion of 20 meters for that
rare one, scan the net activi-
ty on 75, or hunt through a
portion of 8 MHz looking
tfor interesting signals to pop
up. All this could happen
while you are in another part
of the shack working on a
project or writing an article.

It so happens that if you
pulse the up or down con-
trol line on the TS930S mi
crophone connector, the ra-
dio will step at the same rate
as the pulses. Each pulse
moves the radio 10 Hz. For
example, if you pulse the up
line at a 20-Hz rate (pull the
line to ground), the radio
will advance 200 Hz a sec-
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Fig. 1. Simple scan reset.

ond. A 50-Hz pulse rate will
advance the radio 500 Hz
per second. With a simple
555 timer chip, a variable-
speed scan rate can be
achieved. Eventually, how-
ever, the radio will be out of
the ham band and will hap-
pily continue all the way to
2999999 MHz and stop.
Most unsatisfactory!

Since the TS-930S has
memories and memory re-
call, we can put these func-
tions to use. When we push
the memory-recall button,
the radio will always return
to whatever frequency was
programmed into the mem-
ory channel selected. If we
use the above and add one
function, a timer, we end up
with a device that will pulse
the radio along at a variable
speed, determine how wide
the frequency range should
be, and return to a prepro-
grammed frequency.

SCAN SPEED ‘L
1Y ¥ o

Fig. 1 shows a simple way
of performing the scan-re-
call function. The top 555
timer (IC1) is a pulse genera-
tor that pulls the up-scan
line to ground at a variable
rate, and the second timer
(IC2) will pull the memory-
recall line to ground after a
user-selected time. This will
reset the radio to a prepro-
grammed frequency. The
problem with this method is
that you end up with two
variables, scan speed and re-
set time. Unless some spe-
cific preset variable resistors
or capacitors were switched
in for both functions simul-
taneously, you would never
know the scan width accu-
rately. Fig. 2 is a circuit to per-
form the above, but it was
discarded prior to incorpora-
tion because of the inconve-
nience of the two variables.

What | needed was a
method to count or accu-
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Fig. 2. Simple scan and reset circuit.



Switch Program

Count Counted Approx. (Pin #)*
2 to the Pulses kHz 9 10 11 12
9 012 5 a0 6.0
10 1024 10 1 0 0 O
11 2048 20 Il S i
12 4096 40 1 19 @ 0
13 8192 80 S e i ¢
14 16384 160 1% -39
15 32768 325 . 1.5 8
16 65536 650 r (e | B ¢
17 131072 1,300 0 0 0 1
18 262144 2,600 j i R 1 P
19 524288 5,250 ' 8-
20 1048576 10,500 s s R ) SRS
21 2097152 21,000 0 01 1 The unit is at the left, front view.
22 4194304 1 0 1 1
23 8388678 g 4419 , -
24 16777216 TN e national broadcast bands s, you may want to remove

*0=ground; 1= plus 9 volt.

Fig. 3. MC14536B program chart.

mulate the pulses from the
555 pulse generator. If a pre-
set number of pulses were
counted, then the scan
width at 10 Hz per pulse
would be determined inde-
pendently of pulse speed.

The device | chose was
suggested by Mike WA7ARK
and Steve KE7G. It was the
Motorola MC14536B pro-
grammable timer. This is a
24-stage ripple binary count-
er with the last 16 stages se-
lectable by a four-bit code.
(From the Motorola CMOS
Data Manual.) It has 24 flip-
flop stages and will count
from 20 to 224 pulses and
then trigger, reset, and start
again. Essentially it can be
programmed to count from
29 (or 512) pulses to 224 (or
16,777,216) pulses. Since
each pulse represents 10 Hz
to the radio, 29 would be
5120 Hz or approximately 5
kHz; 210 would be 10,240
Hz or 10 kHz, etc. See Fig. 3
for the program and
frequency information.

Fig. 4 is the block diagram
of the selected design. The

555 pulses at a user-variable
rate and the programmable
timer uses the pulse rate as
its clock. When the timer
reaches its preprogrammed
count, it pulses a transistor
switch and pulls the memo-
ry-recall line to ground, re-
setting the sequence. The ra-
dio beeps each time the se-
quence recycles.

A final circuit is shown in
Fig. 5. The components cho-
sen provide a pulse rate be-
tween 11 and 68 Hz, which
represents a 110-to-680-Hz-
persecond scan range. In
other words, the radio will
scan a 40-kHz bandwidth in
65 to 370 seconds, depend-
ing on the scan-speed setting.

To program the scanner, a
five-position 4-pole switch
was handy and was pressed
into service (Fig. 6). The scan
widths programmed were
10, 20, 40, 80, and 325 kHz.
10 and 20 kHz are useful for
looking for a schedule; 40
and 80 kHz can be used to
monitor a complete band
segment (i.e., advanced sec-
tion of 20). Most of the inter-
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Fig. 4. Block diagram of final circuit.

are between 200 and 350
kHz wide, so 325 kHz is a
good compromise (13-
through 60-meter bands).

Now for the bad news.
(The news you suspected
but did not want to admit)
The radio has to be slightly
modified. To ease the pain,
this modification adds only
one wire. Unplug the radio
and remove the top and bot-
tom covers. Keep the radio
right side up and refer to Fig.
7. 1f you do not have the au-
tomatic antenna tuner in-
stalled, you will easily see
where you must attach the
extra wire. At point X or Y,
tack-solder an insulated
small-gauge wire. The other
end of the wire must reach
the microphone connector,
so leave it long. If the anten-
na tuner is installed, as mine

-

i

it—or just reach in carefully
with a small low-wattage
iron and tack-solder the wire
to the back of the memory-
recall switch, as above.

With an ochmmeter, check
between the unsoldered end
of the wire and the case of
the radio (ground) Verify
that a short is obtained
when you press the memory-
recall button.

Next, snake the wire to
the bottom of the radio. turn
the radio over, and attach
the wire to one of the two
unused contacts on the mi-
crophone connector. That is
the extent of the modifica-
tion to the radio.

The circuit is built in a
small Bud box and placed
next to the radio. Three
wires must be added be-

tween the microphone con-
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Fig. 5. TS-930S scan circuit.
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AMATEURTELEVISION

NEW 70 CM ATV TRANCEIVER
ALL YOU NEED IN ONE BOX

$299 delivered
TC70-1

@ FULL COLOR, SOUND, & LIVE ACTION just like broadcast TV. Get on this
exciling amateur video mode at our atfordable ready to go price.

® WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? The TC70-1s
downconverter outputs to any TV on ch 3 for receiving."Connect a good 70 cm
antenna and low loss coax. Plug in any composite video sgurce you want tc
transmit: Camera, VCR, computer, etc. Piug in any low Z dynamic mic or use
color camera mic for Standard 4.5 mHz TV sound. Cannect toc 13.8 vdc for
base, mobile, or portable. See chapt. 20 1985 ARRL Handbook. That's it!

® WHAT CAN YOU DO WITH THE TC70-1 ATY TRANCEWER? Show the shack,
projects, computer program lListings, home video tapes, repeat Space Shuttle
audio and video il you have a TVRO, repeat SSTV or RTTY, Weather Radar, do
public service evenls such as parades, marathons, races, CAP searches and
rescues. __the list goes on. DX depends on antennas and terrain, typically 1
1o 40 miles. We have video compensated RF linear amps for 20 ($119) or 50
($189) walls pap for greater DX

® FEATURES: Small 7x7Tx2.5%. Push to Look (PTL) T/IR switching. GaAsfet
downconverter tunes whole 420-450 mHz band. Two switch selectied video &
audio inputs. . .RCA phone jacks and 10 pin color camera jack. Xmit video
monitor outpul. Over 1 watl pep RF output on one or two {add $15) selecled
crystal controlled frequencies. 439.25, 434.0, or 426.25 mHz.

CALL OR WRITE FOR OUR CATALOG for more info or who is on in your area. We
siock antennas, modules, and everything you need on ATV.

TERMS: Visa, MC, or cash only UPS CODs by phone or mail. Checks mus! clear
bank before shipmenlt. Price includes UPS surface shipping in cont. USA, others
add 3%. Transmitiing equipment soild only to licensed Tech ciass or higher
amateurs, verifiable in 1985 call book or copy of new license.

2522 Paxson Lane
Arcadia CA 91006

(818) 447-4565 m-f Bam-6pm pst.

P.C. ELECTRONICS

Tom WEORG Maryann WBEYSS

e
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TS-940S

a Tuner

. EHHI{'.‘Wf ¢ 40 Channel

AM/FM/FS

MW TEN-TEC TITAN

e |500W SSB/CW OL IT=1 KW RTTY
* |5-160M * Low Drive Tuned Input
* $2485 List—CALL for Special Savings

TEN-TEC CORSAIR-

¢ 100°% Duty Cycle # 16 pole 1F Filter

e Dual mode Noise Blanker * Audio Filter
e Easy To Read Yellow LED Display

* One Year Warranty * Made in US.A.

AEA *» ASTRON = BENCHER * BUTTERNUT CUSHCRAFT
DAIWA » HYGAIN * PCOM » KENWOOD = NYE * TENTEC
VIBROPLEX

i e WESTECH ELECTRONICS
r g RTE. 286 —Presque Isle Plaza
Mon&Ther 08 L PATDN .
i 104 9(412)7331555 = OO
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kHz in about 45 seconds. |
haven’'t missed Lowell yet,
and | do not have to be
near the radio to hear him
call!

The circuit is simple, and
the only expensive part is
the programmable timer,
which lists for approxi-
mately $11.00. 10

nector and the scan box.
They are ground, scan-up,
and memory recall. Shielded
wire is recommended.

The unit is powered by a
9-V transistor-radio battery

and, due to the low current
drain, | expect long life.

The complete circuit could
have been built inside the
radio, under the VOX access
door on top of the radio, us-

() srouns 20 KH 90 KHy
ing the radio power. This CRLY ? ?
would have been an exten- o
sive modification and | did . %—T ®
not feel it was necessary R o
This circuit could also be o ? O
built into a microphone 8 .
stand. f—_? 9

| have found this modifi =" P
cation most useful. For ex- o' T o
ample, | keep a weekly sched- z ! T
ule with Lowell W2HX] E‘ ; ?
We meet around 14.260 = |
MHz, plus or minus. | set e
the scan width to 20 kHz, T
preprogram the memory o | o
for 14.250, and turn the i i 2

scan on. | set the scan

speed to sweep through 20  Fig 6. Preprogrammed switch.
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SWITCH UNIT M
TACK SOLDER A WIRE TO POINT X OR Y ON SWITCH

UNIT M PC BOARD OTHER ENO OF WIRE TO AN
UNUSED PIN ON MIC CONNECTOR

Fig. 7. Part of switch unit M.

Part List

1—555 timer Radio Shack
276-1723 $.99
1—MC145368 Motorola Motorola Distributor 11.00
1—2N3904 RS 276-1603 14
1—1N4001 RS 276-1101 25
1—1N914 RS 276-1122 A0
1—1k resistor, Va4 W RS 2711321 .08
2—10k, Y4 W RS 271-1335 16
2—100k, va W RS 271-1347 16
1—1-megohm pot RS 271-211 1.09
2—.01 uF RS 272-131 39
1—1uF RS 272-135 25
2—1 uF RS 272-1419 49
1—58-volt battery RS 23-553 2.19
$17.29

Hardware (as required): 1—4-pole 5-position switch; 1—Bud box:
2—knobs; 1—SPST switch, and 2—IC sockets.
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