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T his time with a superior synthesized quality syn esized 220 
MHz hand helc Jansceiver. With an S-2 in your 

car or pocket you can use an? 220 MHz repeater in the 
United States. It offers all of the advanced engineer-
ing, premium quali:y components and exciting 
features of the S-1. It is completely synthesized, 
offering 1000 channels in an extremely 'lightweight 
but rugged case. 
If you're not on 220 i's about time you try rand this is 
the perfect way to 9e: started. With the addition of a 
matching Tempo sold state amplifier you can use 
your S-2 as a powerful mobile or base staton as well. 
Its all you really need And if you already have a 220 
MHz rig, the S-2 will add versatility you never creemed 
possible. 
Also...the price is .ight. The ni-cad battery pack, 
charger, and telescoping wl-ip antenna are included. 
Although not a necessary option, the touch tone pad 
shown in the illustrat on adds greatly to its conven-
ience at a low price. 
The time has never been better to expand your 
horizons...there has rever been a better little rig for 
220 than the S-2. 

The Tempo line also features a fine line of extremely ccmpact 
UHF and VHF pocket re:Eivers. They're low priced, 
dependable, and available with CTCSS and 2-tone decoders. 
The Tempo FMT-2 & FMT-42 (UHF) provides exce lent mobile 
communications and features a remote control heac for hide-
away mounting. 
The Tempo FMH-42 (UHF) and the NE W FMH-12 anc FMH-15 
(VHF) micro hand held transceivers provide 6 channel 
capability, dependability plus M2ny worthwhile feature; at a 
low price. FCC type accepted models also available. 
Please call or write for complete information. Also available 
from Tempo dealers throughout •he U.S. and abrpac. 

11240 W  Olympic Blvd 
931 N  Euclid. Alaheim 
Butler. Missouri 64730 

NEW TOLL REE ORDER NUMBE  18001 421-6631 
For all states except California 
Calif residen's please call collect on our regular numbers 

NCE AGAIN... 
TEMPO IS FIRST 
SPECIFICATIONS 
Frequency Coverage 
Channel Spacing 

Power Requirements 
Current Drain 

Batteries 

Antenna Impedance 
Dimensions 

RF Output 
Sensitivity 

Price... $349 00 

With touch tone pad 

220 to 225 MHz 
Receive every 5 kHz. 
transmit Simplex or 
-1 6 MHz 
96 VDC 
17 ma-standby 
500 ma-transmit 
8 pieces ni-cad 
battery included 
50 ohms 
40 mm x 62 mm x 
165 mm (1 6' x 25" 
x 6 5") 
Better than 1 5 watts 
Better than 5 microvolts 

$399 00 

SUPPLIED ACCESSORIES 
Telescoping whip antenna, ni-cad 
battery pack. charger 
OPTIONAL ACCESSORIES 
Touch tone pad (not installed( $39 • 
Tone burst generator $29 95 • CTCSS 
sub-audible tone control $29 95 • 
Rubber flex antenna $8 • Leather 
holster $16 • Cigarette lighter plug 
mobile charging unit $6 • Matching 25 
watt output 138 VDC power amplifier 
(S-25) $89 • Matching 75 watt cutput 
powe, amplifier (S-75) $169 

The TEMPO S-1. The world's first synthesized2 meter 
hand held transceiver. Its superb engineering and top quality 
components give it an uncommon degree of reliability...a fact 
now proven by the thousands of ulits in use worldwide. 

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS 
Boost your signal... give it the range and clarity of a high powered base 

station. VHF (135 to 175 M Hz) 
Drive Power  Output  Model No  Price 

2W  130W  130A02  $209 
tow  130W  130A10  $189 
30W  130W  130A30  $199 
2W  80W  80A02  $169 
10W  80W  80A10  $149 
30W  80W  80A30  $159 
2W  50W  50A02  $129 
2W  30W  30A02  S 89 

UHF (400 to 512 MHz) models, lower power and FCC type accepted models 
also available. 

Los Angeles 
alit  92801 

Calif  90064 213/477-6701 
714/ 772-9200 
816/679-3127 

Pnces subject to change without notice 



Wilson... 
has your needs well in hand. 
Today's Amateur demands rugged, rapid and accurate communi-

cations between Hams in the know. That's why they choose the 

Wilson Mark Series of hand-held radios. With exceptional qualities 

like these. .. why not choose the most popular radio available 

for yourself? 

FEATURES 
Advantages such as solid state circuitry, rugged Lexan® case, 

removable rear panel (enabling easy access to battery com-

partment) and compact mini-size enhance the Mark Series 
portable radio's versatility. In addition, Wilson carries 

a full line of accessories to satisfy almost any of your 

requirements. 

SPECIFICATIONS 
The Mark radios offer: • 144-148 MHz range • 6 Channel operation 

• Individual trimmers on TX and RX xtals • Rugged Lexane 

outer case • Current drain: AX; 15 mA, TX; Mark II: 500 mA, 

Mark IV: 900 mA • A power saving Hi/Lo Switch • 12 KHz 

ceramic filter and 10.7 monolithic filter included • 10.7 MHz 

and 455 KHz IF • Spurious and harmonics, more than 50 dB 

below quieting • Uses special rechargeable Ni-Cad battery 

pack • LED battery condition indicator • Rubber duck and 

one pair Xtals 52/52 included • Weight: 19 oz. including 

batteries • Size: 6" x 1.770" x 2.440". 

OPTIONS 

Options available, include Touch Tone Pad, CTCSS, 
Leather Case, Chargers for Desk Top, Travel or Auto-
mobile, Speaker Mike and large capacity, small size 

batteries. 

For more details and/or the name of your nearest 

dealer, contact: Consumer Products Division, Wilson 

Electronics Incorporated, 4288 So. Polaris Ave., P. 0. 

Box 19000, Las Vegas, Nevada 89119. Phone 702/ 

739-1931, 

a. Wilson Electronics 
Incorporated 

A SubsiOlary of REGE NCY ELECTR ONICS, i', 
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Canadian subscriptions—add $2.00 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

GLORY-SEEKING 
Having failed to make con-

tact between Pack Monadnock 
mountain in New Hampshire 
and the WA1KPS DXpedition to 
New York State on 10 GHz, it ap-
peared that sterner measures 
would be necessary. The Pack 
is a 2,500-foot mountain and 
has the benefit of a road going 
right to the summit. The only 
problems with that are the sur-
prising cold and wind which can 
strike even on relatively warm 
days ... and the pesky little 
black flies which can make a 
hot, windless day wretched. 
These tiny but persistent devils 
get into your hair, crawl up your 
sleeves and into your shirt, and 
BITE! 
Not far from the Pack is 

Grand Monadnock mountain, 
reaching up 3,500 feet. Since 
this one has to be climbed on 
foot, it is nowhere near as 
popular as the Pack. But, with 
six states already contacted on 
10 GHz and with all contacts 
being over a path of at least 50 
miles, I reluctantly agreed to 
take an expedition up in the in-
terests of science and a world 
record ... Guinness, please 
note. 
Tim N8RK/1, Sherry, and I 

struggled up Grand Monadnock 
the previous Sunday in order to 
make the Connecticut to New 
Hampshire contact. It took us 
about two hours to scramble up 
the 21/2 -mile path of rock, but at 
least we were rewarded by get-
ting a nice signal report over 
that path. Chuck Martin of Tufts 
Electronics was on the other 
end with Steve Murray K1KEC 
and Eric Williams WA1HON. On 
the second trip, I was able to 
talk Tim into going again, but 
Sherry had more sense and she 
passed up the great event. Jim 
Grubb WB1AFC, who works for 
Chuck, drove up from Boston 
and helped us cart the equip-
ment up the mountain. 
We'd just taken along a 

barefoot Gunnplexer for the 
Connecticut contact. That was 
small enough to fit in a knap-

sack, so it was easy to carry. 
The signals from that unit had 
not been overpowering, so we 
decided this time to take along 
some insurance in the form of a 
two-foot dish and a tripod. That 
was a bit more formidable to 
haul up the rocky path. Some of 
the rocks are big. 
Sunday arrived and the three 

of us headed for the mountain, 
talking with Chuck and his DX-
pedition to New York via the Mt. 
Greylock repeater. To say that I 
was not enthusiastic about the 
climb would be quite an under-
statement. My normal exercise 
is to walk from my desk to the 
kitchen and back for a meal 
... maybe 100 feet total ... 
three times a day. Then, ex-
hausted from this, I stagger 20 
feet more and up a flight of 
stairs to my apartment to rest. 
Typing my editorials strength-
ens little more than the outrage 
level in Newington. 
Nothing short of the prospect 

of achieving an almost unbeat-
able world record of seven 
states worked on 10 GHz could 
have gotten me a second time 
onto that accursed trail up 
Monadnock. My knees had 
finally stopped making me limp 
a day or two earlier, and here I 
was about to insult them again 
with another struggle up the 
endless rocks, although I sup-
pose that two and a half miles 
of stairs would pretty much do a 
person in, too. And on the way 
down, while you don't have your 
knees pulling your weight up, 
they do have to take shock after 
shock as you jump down one to 
two feet at a time. 
The day was warm and very 

damp. A dense cloud sat over 
the entire mountain, dripping 
now and then and threatening 
to dump rain on us at any mo-
ment. We had HTs along for 
both 146 and 220 MHz and we 
kept track of downpours which 
were just a few miles away as 
we huffed and puffed our way 
up ... the sweat pouring off. I'd 
lost three pounds the Sunday 
before, and only by virtue of 

really diligent eating had I 
managed to regain my fighting 
weight in time for this ordeal. 
The top part of the mountain 

is all rock. Fires a hundred years 
or so ago had cleared the trees 
and shrubbery and allowed the 
dirt to be washed away, making 
the mountain one of the most 
accessible with ecological 
characteristics that normally 
are found only above the tree 
line of other mountains. 
Naturalists apparently travel 
hundreds of miles to scramble 
up these rocks and dote on 
amazing ecology.ljust sweated 
on it as I climbed. The top part 
was cooler as we got out of the 
trees, and there was no protec-
tion from the wind. It felt 
wonderful ... even in the dense 
fog. 

Just to convince you that 
when I say rocks, I mean rocks 
... here is what they call a 
"trail." It's foggy, and you can't 
see more than about 50 feet. 

Perhaps you can make out 
Tim with the disk on his back, 
disappearing into the fog. Just 
to the left is Jim, bringing the 
tripod on his back. I brought a 
camera plus my most prized 
possession ... me. 
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"Cents-ability" in a 
quality HF Rig! 

The TS-52:13E is an economical 
new wersiois of 1 ie TS-520S.  tie 
world's most popular 160-10 mebes 
Amateur trans.  ce yer Now anyone C31 
easily afford a higi quality HF trar s-
ceiver, providils 200 watts PEP input 
o. SSB and ISO Afatts DC on CW! 

The TS-521SE is a high-qualty 
160-10 mete - 35BACW transceiver n-
tended for ham-shack use. The follow-
ing changes "-me made to produco 
tte new "SE" rroc131: 

• Replaced The heater switch 
with a OW WIDE/NARROW 
bandwidth switzh, for use 
with the 00a-131 CW-520 
500-Hz CA' ftlter. A big 
improvemeit for the CW 
operate( 
. Removed DC converter 
terminals.. Now it operates 
strictly on 120 VAC and is 
not interded or mobile use. 
• Removed tia'isverter 
terminals. Now it is strictly 
a 160-10 meter SSB/CW 
transceiver. 

All other protrel 'eatures and hig 
quality of the TE-520S have been le-
tam ed in the TS-520SE, including: 

• Effecti%e noise blanker. 
• Three-positon (OFF, FAST, 
SLOW) arnolned-type AGC 
circuit. 
• RIT contic 

• Eight-role crystal filter. 

• BLilt-in 25 kHz calibrato-. 

• Front-panel carrier levd 
cc ntro 
• Semi-t reak-in CW with 
sidetone. 
• VOX/Fri.:MANUAL 
operat on. 

• TUNE position for low-power 
tuie JD. 
- Built- r speaker. 
• Built-in cooling fan. 

• 20-dB RF attenuator. 

• Novi -3'0ns for four fixed 
chan -iels. 

• S:peecti processor consis:ing 
of a very effective audo 
compression amplifier. 

The TS-5206E functions with many 
popular accessories, inclucHng: 

• DG-5 digital frequency 
di3play/counter 
• VFO-520S remote VFO 
• SP-520 external speaker. 

• CW-5 0 500-Hz CW fitter 
• AT-2C0 antenna tuneriSWR 
ard RE power meter/ 
anter na switch. 

• TL-922A linear amplifier. 
• MC-50 dynamic microoncne. 

• SM-220 Station Monitor with 
BS-5 pan display modu e. 

SPECIFICATIONS FOR THE TS-520SE 

GENEMAL: 
kegler cy Flane 1.3- 2.0 AHI (16 1 m) 

3.i- 41 MHz (Mr 75 m) 
7.3- 7.3 AHz (40 m) 
14J-14.35 MHz (2) ml 
21.3-21.45MHz (1 i m) 
21.3-215 Aliz 
28.5-29.1 Aliz (11 m) 
29.1-29.7 AHz 
15.3 MHz,oeceriue only (WWM 

Mode: SS. (USG. 1111). 3W 

Antenna Impedance: 50-75 ones 

Frequency Stability: Within r kHz during one hoar 
alter ore minute of warm-up 
and "Ohl 1 1/0 Hz during any 
311-minute prod thereafter. 

Fewer Requirements: 121 VAC. 9/60 Hz: 280 W (transmit) 

Tim mons: 13-101 incnes we. 8 inches 
high 13-311 inches deep 

Weignt 35.2 goon Is 

TRANSMITTER: 
1-put Pawer: 20T W PEP (SSB), 160 W DC (CW) 

Carrier Suppression: Better th-n 40 dB 

Unwinted Sideband Suppression: Better thzn 50 dB 

Spurious Radiation: Better thio -40 dB 

Micrrohone Impedance: 50 k ohms 

AF Response: 400-2.630 Hz 

RECI 1VER: 
Senslivity: 0.25 z/V for 13 dB (S + 11)111 

Selectivity: SS8. 2.4 1.114.1-6 di3; 4.4 41141-111 1111 
CW: IS Itilz1-6 dB: 1.5 4114/-441 dB 

(wit1 optional CW filter) 

Image Ratio: Better than 50 dB 

IF Retection: Better than se dB 
Audio Output  1.0 W (11-ihrn load with less than 

10. dista-tion) 
. — 

OF Ot taut Impedance:  4-1i ohm 

Ask ycur Authorized Kenwocd Dealer aboJt the 
amazing TS-5205E  and its 3urprisingly 
affordable price! 

TRIO-KENWOOD COMMUNICATIONS INC. 
1111 VJES1 WALMJI/cOMPION CA 90220 

...pace-sutler in amateur rad'', 
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Eventually we made it to the 
top, and here are Tim and JIM 
setting up the 10-GHz system 
The two His at the bottom left 
provided us with communica-
tions with the New York con-
tingent ... Chuck. Eric, and 
Steve, in the Taconic Range of 
the Berkshire Hills, some 30 
miles east of Albany. 

Tim is looking around for a 
flat spot to set up the tripod 
and dish, a place with a view to 
the west and New York, hope-
fully. This brought up the ques-
tion of which way was west. 
There is a compass rose paint-
ed on the top of the mountain, 
but it was almost 100 feet from 
where we were setting up, so 
we had to sort-of relay the cor-
rect bearing through the fog to 
aim the dish from Jim, standing 
at the rose, to Tim, halfway be-

tween, and me at the site. A 
passing ciimber lent us a com-
pass just to check out the dish 
heading. and wed come very 
Lelubei 

We got set up a little bit 
before Chuck and the others 
reached their hiii in New York, 
so we sat and cooled off a bit, 
resting. When Uhuck was final-
ly set up. we put on the headset 
and crossed our fingers. Would 
the whole trip be for nothing? 
There was no way in the world 
they would get me to go 
through that ordeal a third time; 
whether we made it or not, this 
was the one and only try ... so 
it had better work. Our topo-
graphical maps indicated that 
it was very chancy. Maps of the 
horizon from the top of Monad-

WORLD'S BEST JOB 
How would you like to spend your time setting up and 

operating all of the latest ham gear ... and getting paid for 
it? We at 73 Magazine are searching for a good technician to 
come to Peterborough, New Hampshire, and work in the 73 
ham shack. We want someone capable of installing, repair-
ing, and evaluating equipment, and generally keeping things 
in good working order. Some writing ability is also desirable, 
since we'll want equipment reviews for 73. 
All in all, this is probably the world's best job for an active 

and curious ham. When you're not erecting a now tower or 
troubleshooting a balky linear, you'll find that Peterborough 
is one of the best DX and contest locations anywhere. If we 
can hear 'em, we can work 'em  and we hear 'em all. New 
Hampshire also offers other advantages, such as no state 
sales or income taxes. 
If you can handle the job and don't smoke, drop us a 

line—tell us about yourself. Write to: 73 Magazine, Oppor-
tunity of a Lifetime Dept., Peterborough NH 03456. Attention: 
Jeff DeTray WB8BTH. 

nock didn't give us much hope. 
The signals on 220 MHz, usual-
ly a very good indicator of a 
line-of-sight path, were mar-
ginal. I had to hold the HT just 
in the right spot to make con-
tact. Two meters was a bit bet-
ter, working on a direct simplex 
channel. 
The moment arrived ... 

Chuck finally had his unit, with 
a four-foot dish, set up and 
ready to go. We both turned on 
the switches at the same time 
and the signal-strength needle 
swung right off scale ... 
whoopee, we'd made it! Now 
what do you talk about on a 
solid and very private path like 
that? After a round of "Come 
here, Watson, I need you" and 
some swinging of the dishes to 
peak the signals, we called it a 
day and packed up for the trip 
back home. 
The only incident of note was 

about halfway back down when 
Jim slid on a rock and went 
head over heels, landing on his 
pack on another rock. The only 
damage was a ruined canteen, 
which was better than a busted 
back. My knees hurt only a day 
or two after the ordeal this time, 
so I suppose that I might be able 
to make the climb with no strain 
if I kept at it for a few more 
weeks. Don't worry, I won't. And 
I wasn't nearly as tired this time 
as the week before . hmm. It's 
too bad exercise takes so much 
time and is so little fun. 
If any of you happen to see 

Chuck, you might congratulate 
him on having the world record 
for working one state from the 
most other states. I remain the 
only human being who has 
worked seven different states 
from New Hampshire, and I'll 
bet I will hold that record for a 
while. 

DONATE 
The question of ARRL finan-

ces seems to get murkier all the 
time. We see letters crying for 
donations and we read about 
the horrible losses they are sus-
taining with their staff, with few 
old-timers left and empty offices 
everywhere ... offices which 
were just recently built at enor-
mous expense. 
The donations for their 

WARC efforts are particularly 
difficult to justify. Noel Eaton 
testified before the manufac-
turers that they have over 
$600,000 available, if they wish 
to spend it. In addition to that 
rather tidy sum, I see by the 
latest Annual Report that they 
still have kept up their $100,000 
fund for the defense of amateur 
frequencies ... and WARC 
would seem to qualify in this 
department. 
Now, it is entirely possible 

that the League is intending to 
spend more than $750,000 at 
Geneva this year. It their pertor-

Continued on page 20 
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"THE INFLATION FIGHTER" 
Top Performance For The Budget 

Minded Amateur 
Analog Model FT-101Z 
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If economy is an important consideration, and you don't 
need the frequency counter and digital display, then choose 

the FT-101Z. The precision VFO gear mechanism is coupled 
to an easy-to-read analog display, providing resolution to 

greater than 1 kHz. All other features—the variable IF 

Specifications : FT-101Z 
GENERAL 

Frequency coverage: Amateur bands from 1.8-29.9 MHz + 
WWV/JJY (receive) 
Emission types: LSB, USB, CW 
Power requirements: AC 100/110/117/200/220/234 volts, 
50/60 Hz, DC 13.5 volts, negative ground (with optional 
DC—DC converter installed) 
Power consumption: AC 85 VA receive (73 VA HEATER 
OFF) 330 VA transmit, DC 5.5 amps receive (1.1 amps 
HEATER OFF) 21 amps transmit 
Case size: 345(W) x 157(H) x 326(D) mm 
Weight: Approx. 15 kg. 

RECEIVER 

Sensitivity: 0.25 µV for S/N 10 dB 
Selectivity: SSB 2.4 kHz at —6 dB, 4.0 kHz at —60 dB. 
CW (with optional CW filter: 600 Hz at —6 dB, 1.2 kHz 
at —60 dB) 
Image rejection: Better than 60 dB (160-15 m), better than 

Price And Specifications Subject To 
Change Without Notice Or Obligation You 

WAN 
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bandwidth, RF speech processor, superb noise blanker, 

VOX—are identical to the FT-101ZD. Yaesu gives you 
greater choice, so that you don't have to pay for what you 
don't need! The counter and digital display can be added to 
your FT-101Z at a later date, if you wish. 

50 dB (40 m) 
IF Bandwidth: Continuously variable from 2.4 kHz to 300 
Hz, using two 8-pole IF filters 
Audio output: 3 watts at 10% THD into 4 ohms. 

TRANSMITTER 

Power input: 180 watts DC 
Carrier suppression: Better than 40 dB 
Unwanted sideband suppression: Better than 40 dB (14 MHz, 
1 kHz modulation) 
Other spurious radiation: Better than 40 dB down 
Third order distortion products: Better than 31 dB down 
Transmitter frequency response: 300 — 2700 Hz (-6 dB) 
Antenna output impedance: 50-75 ohms, unbalanced. 
Microphone  input  impedance:  500-600  ohms  (low 
impedance) 
Note: FT-101Z (ana og) cannot be used with the FV-

901 DM, as there is no frequency display. 

ThW;4t111a, 
YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007 

YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati OH 45246 



Discover the unrivaled 
ASTRO 102BX 
with Dual PTO's 

Plus IF Passband Tuning/Full Band Coverage, Speech 
Processing, 235 Watts PEP All Bands and Much More. 

4-Function Meter 
reads S units in receive. 
ar- selects forward power. 
reflected power. or ALC in 
transmit 

Variable 
AGC Decay 
Continuously 
variable 
to suit your 
preference. 

If GAIN 
AOC c m 

/ 
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Visual Display of 
Passband Tuning 
A series of 8 LED s indicate 
the equivalent band width 
and position of the 
passband from 0 6 to 2 7 
KHz as the passband 
tuning knob is rotated 

PASSIBAND 
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Passband Tuning with 16 
Pole Filters 
Two 8-pole crystal filters in 
cascade provides a 1.4:1 
shape factor at -100dB! 
The ultimate in selectivity. 

PTO-A 

300Hz Crystal CW Filter 
Cascaded with the passband 
filters and tunable through 
the passband Combined 
with notch filter yields 
unrivaled CW performance 

Astro 
02BX 

Tunable Notch Filter 
Provides the ability to 
"notch out" ORM When 
used in conjunction with the 
passband tuning, provides 
the ultimate in removing 
interference 

Full or Semi CW 
Break-in 
A must for the avid 
CW operator! 

PTO-13 

vox 
••••••=r •••=m••• 

"'T IP 

PTT 

2 Position CW 
Wave Shaping 
Your choice Jf soft 
or hard CW nse and 
decay time! 
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Dual PTO's 
Two independent high 
stability PTO's provide true 
split band operation. The 
digital counter reads the 
PTO selected, or in split 
band reads the PTO used 
for receive, then switches 
to the transmit frequency 
selected when the mic is 
keyed. 

SAN: 
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All Band Coverage using 
PLL and Synthesizer for 
Band Selection 
Full coverage of 160 meters 
through all of 10 meters in 9 
ranges .. diode matrix 
programmed for now — or 
for the future! 

The ASTRO 102BX with its companion 
PSU-6 Power Supply, 1500Z Linear Amplifier 
and ST-2A Antenna Tuner provides a 
matched and highly efficient 1500 watt 
PEP or 1000 watt CW complete station to 
be complemented by a great Swan 
antenna 

400 %o  ok ltlato l id  ASTRO 10 ,•••••• Quality 
w-- ""-- American 
Construction 

S WA N 
ELECTRONICS 

A member of foe Cubfc Corrforabon f.owly of corr.p.MOS 

5 Airport Road / Oceanside, CA 92054 / 714-757-7525 



A Knob with a new 
twist"VRS 

• VRS — Variable Rate 
Swan Astro 150 Exclusive • Scanning, a dramatic new 

technique for unprecedented 

Microprocessor Control  tuning ease and accuracy 
• POWER — 235 watts PEP and CW 

w/memory gives you over  on all bands for that DX punch 
• Advanced microcomputer 

100,000 fully synthesized  technology developed and 
manufactured in the U.S.A. 

• Price? See your authorized SWAN frequencies, and more!  dealer for a pleasant surprise! 

/ 

ASTRO 150 SSB TRANSCEIVER 

=we 
... . FULL [NB .- . 

Nil OP 

SEMI  OFF I 
BRE AK IN 

MODE 

Use  CW 

LSB \ _ 
A WN 

Full 
Dual Meter  Break-in 
Reads PEP  C W 
output in watts  (or semi, 
and receive  switch 
"S" units.  selected) 

Mike Tuning 
=or accurate 100 Hz 
steps or fixed rate scan 

PS1J-5 
Power Supply 
with Speaker 

THE MOST ADVANCED HF SSB TRANSCEIVER AVAILABLE. 
FULLY 

SOLID-STATE ASTRO 150 

ST BY 

P Ii 

Wide Frequency 
Coverage 
10M — 28.0-30.0 MHz 
15M — 20.8-23.0 MHz 
20M — 13.8-16.0 MHz 
40M —  6.0-8.3 MHz 
80M —  3.0-4.5 MHz 
160M — 1.8-2.4 MHz* 
ìn lieu of 10M band 
on Model Astro 151 

ASTRO 150 
Transceiver 

PS 

ST-3 Antenna Tuner 

W A 
ELECTRONICS 

A member Al As Ludt' Corpotanon Ummly of corropar.s 

305 Airport Road Oceanside, CA 92054 / 714-757-7525 



Looking West 
Bill Pasternak WA6ITF 
24854-C Newhall Ave. 
Newhall CA 91321 

I have yet to hear from the 
FCC in answer to the question-
naire I mailed to them in May (re-
printed here in the August col-
umn). I didn't expect a quick 
response, but two and a half 
months ago isn't exactly yes-
terday. Wheels in Washington 
move rather slowly as we all 
know, and in the meantime, the 
malicious interference problem 
out here grows worse. I suspect 
that it may be the same else-
where; my mail seems to indi-
cate this from time to time. Any-
how, when and if the FCC ever 
gets around to answering, I will 
quickly share the information 
with you. 
The ARRL has formed the 

ECRBA! What's that, you say? 
The ARRL did what? I suspect 
that some clarification is neces-
sary. The "ARRL" I am speaking 
about is not the Newington, 
Connecticut, variety, but an 
organization known as the 
Atlantic Region Repeater 
Legion. (Isn't that a great play 
on a set of logo letters!) This 
"ARRL" has now sprouted the 
east coast's first organized 
remote-base owners' organiza-
tion, entitled aptly, the East 
Coast Remote Base Associa-
tion (ECRBA). Founded on May 
26, 1979, the ECRBA currently 
has about a half-dozen member 
systems, with more joining 
each month. 
Unlike its west coast counter-

part, SCRRBA, the ECRBA does 
not act as a frequency coordina-
tion council and does not 
assign systems to specific 
channels. In the areas in which 
their member systems operate, 
such activities are the domain 
of established frequency coor-
dination councils such as 
TSARC. Its main purpose is to 
act as an affiliation of, and 
thereby a voice for, individual 
amateurs and amateur clubs 
along the eastern seaboard who 
either now operate or are in-
terested in the construction of 
amateur remote-base stations. 
It was to that end that the 

ECRBA established the follow-
ing goals for itself: 
1) The promotion and support 

of current remote-base tech-
nology and activity. 
2) The designation of simplex 

frequencies on VHF and UHF 
amateur bands upon which 
remote-base systems can meet. 
3) The coordination and filing 

of existing remote-base sys-
tems in geographically diverse 
areas along the eastern sea-
board so that communications 
over long distances can be 

achieved through the creation 
of remote-base networks. 
4) Such other purposes as 

may later be defined by the 
ECRBA membership. 

The ECRBA appears to be the 
first such organization to be 
formed outside the far western 
and southwestern United 
States whose avowed purpose 
is fostering interest and expan-
sion of remote-base operation. 
If you want more information, 
send an SASE to the East Coast 
Remote Base Association, do 
Atlantic Region Repeater 
Legion, 333 West 57 St., #306, 
New York NY 10019. For your ef-
forts, you will receive an infor-
mation sheet and an applica-
tion for membership. 

THE INTERTIE DEPARTMENT, 
OR "ITS TIME FOR A REAL 

GAME PLAN" 
How many repeaters are 

there? 1,000? 3,000, possibly? 
Experts peg the number of re-
peaters operational in the con-
tinental USA at close to 5,000, 
with over 3,000 of them on two 
meters alone! Let's face it. 
That's a heck of a lot of rf hard-
ware sitting atop tall buildings, 
broadcast towers, and moun-
taintops. What do we do with 
most of it? By and large we use 
it simply to gab a bit further 
than we could without such re-
lay devices. In doing so, we 
miss one of the greatest com-
munication challenges ever 
placed at our fingertips. The 
challenge? The creation of a 
coast-to-coast, border-to-border 
VHF intertie. An intertie that 
would permit amateurs from all 
over the nation to converse and 
communicate with but hand-
held transceivers. 
With all this hardware opera-

tional already, why has such an 
intertie not yet been developed? 
Was not one of our greatest ob-
jectives in overturning the re-
sults of Docket 18803 to permit 
restoration of intercommunity 
relay communication and again 
permit repeaters to interlink for 
greater range? What have we 
done with this freedom we 
gained a few short years ago? 
Little! True, there have been a 
number of regional and inter-
regional experimental in-
terlinks, most, if not all, pri-
vately owned and operated with 
highly restricted access and 
usership. The few local open in-
terties are a minority within a 
minority. The potential exists, 
the equipment is there already, 
and with the addition of a bit 
more human communication, a 
national system could come in-
to being within a year or two. 
The key to the establishment 

of an open national intertie is to 

set our goal and then utilize 
what we already have. At the 
outset, a national organization 
to oversee the implementation 
of such an intertie is not nec-
essary, although it could make 
the job a whole lot easier. Once 
off the ground, such an organi-
zation, filled with many layers of 
bureaucracy that are the by-
word of such organizations, will 
develop. Who knows, if we do a 
good enough job, the American 
Radio Relay League may even 
take all the credit for it. Right 
now, though, we must begin in 
as simple a way as we can, 
building outward from the local 
level. 
You might start by locating 

another repeater in your area 
some distance away and ar-
range some form of permanent 
interlink between the two. Then 
add a third system in the same 
or another direction. Exactly 
where you wind up, geograph-
ically speaking, is not that im-
portant. Communicating with 
one another outside the normal 
coverage area of your favorite 
repeater is. If enough systems 
jump on this bandwagon, and if 
normal growth patterns prevail 
here as they have in repeater 
operation development itself, 
then a national open intertie 
can and will develop of its own 
accord. 

What's nice about doing it in 
this way is that we need not add 
any new systems to the already 
overcrowded two-meter spec-
trum. The radio links can be on 
420 MHz or, in areas where 420 
to 450 is already totally utilized, 
the 220-MHz band would be an 
ideal choice. Even in areas 
where UHF is overflowing with 
activity, in most cases the 220 
MHz band lies dormant. Can 
you think of a better use for 220 
MHz? 
There is another important 

prerequisite. For this idea to 
work, each area has to know 
what the next area is doing. To 
that end, "Looking West" could 
provide the space necessary to 
disseminate information. I can 
act as an informational clear-
inghouse and thereby give you 
monthly updates of who is ac-
complishing what, where. How 
about it? Does the idea of such 
a national intertie intrigue you? 
Do you find interesting the idea 
of driving in downtown Chicago 
while conversing on VHF with 
two friends many thousands of 
miles away? 
At the very close of Dave 

Bell's new film, "The World Of 
Amateur Radio," the film's nar-
rator, Roy Neal K6DUE, states: 
"We look forward to the day that 
members of our fraternity will 
be going into space, to the 
moon and beyond." Maybe for 
the moment this is but a dream 
of the future, but when Art Gen-
try W6MEP placed K6MYK (now 
WR6ABN) on the air back in the 

1950s, I'll bet that he had no 
idea where it would all lead. Art 
had made one of his dreams 
come true, and out of early 
experiments such as K6MYK 
grew the VHF and UHF relay ac-
tivity we have today. In reality, 
we have far more repeaters in 
more places than we know what 
to do with. Many lie dormant 
day after day awaiting some 
form of utilization. We have at 
our fingertips the ability to 
make the future part of the pres-
ent. Any dreamers out there? 
Any takers? 

THE VIDEOTAPE 
DEPARTMENT 

A few months ago, I pur-
chased a truly great toy of the 
70s. It's called a Sony Betamax 
videocassette recorder-player 
and it has brought me many 
hours of joy. It sits comfortably 
in a special cabinet in our living 
room just below our Sony 19" 
Trinitron color TV, and it gets 
quite a bit of use, especially 
with my busy schedule. Orig-
inally, it was the "time-shift" 
feature that caused me to pur-
chase it: the ability to be else-
where and yet not miss some-
thing I wanted to see. Of late, 
though, I have come to see 
other uses for my toy, uses that 
transform it from the toy cate-
gory into a useful tool—one 
that can be applied to amateur 
radio. First, however, let's take a 
look at what is available in 
home video recording equip-
ment today. 
The Sony Corporation really 

started what would lead to the 
home video revolution back in 
1968 when it introduced in the 
US marketplace a video ma-
chine that used 3/4" tape pack-
aged in a convenient-to-use, 
fully-enclosed tape cassette. 
The unit was called the U-Matic, 
and it was not long before it 
became a standard in the broad-
cast industry. While it was not 
as good as 2" high-band quad, it 
gave excellent results and soon 
began to nudge film from the 
limelight in news gathering and 
dissemination. By the early 70s, 
with the advent of the portable 
videocassette recorder-player 
along with light-weight (by com-
parison) cameras, what is now 
called the "electronic news 
gathering" or "electronic jour-
nalism" era had begun. Today, 
the majority of news we see on 
TV is on videotape rather than 
film. 
For consumers like us, things 

lagged behind. Only the truly af-
fluent could afford a U-Matic 
type machine. Tape cassettes 
were rather expensive and of-
fered but one-hour record-play 
time. However, Sony foresaw 
the coming video revolution, 
and around 1975 it introduced 
its first 1/3" format home video-
cassette system to which it 

Continued on page 178 
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THE GREAT TEIVIEC 
ACCESSORY GIVEAWAY 
Buy your TEN-TEC transceiver by Nov. 1, 1979* 
and receive these accessories absolutely FREE! 
• FREE— Up to $85.00 in Accessories with an OMNI purchase 

• FREE—up to $69.50 in Accessories with a 540 or 544 purchase 

• FREE—UP to $29.50 in Accessories with an ARGONAUT purchase 

• FREE—up to $29.00 in Accessories with a CENTURY/21 purchase 
(See accessory choices below) 

*The TEN-TEC Accessory Giveaway offer 
applies to any new TEN-TEC transceiver 
purchased between Sept. 15 and Nov. 1, 1979 
from any franchised TEN-TEC dealer. Just pick 
up a TEN-TEC Merchandise Coupon at the time 

Buy TEN-TEC OMNI 160-10M Transceiver 
Choose up to $85 in FREE accessories below 

Model 545 Series B OMNI-A Analog Dial $949 
Model 546 Series B OMNI-D Digital Dial $1119 

FREE: 1. Model 645 Keyer ($85). or: 
2. Model 215P Microphone ($29.50) and Model 
217 500 Hz 8-Pole CW Filter ($55), or: 

3. Model 215P Microphone ($29.50) and Model 218 
1.8 kHz 8-Pole SB Filter ($55). 

Buy TEN-TEC ARGONAUT QRP 80-10M Transceiver 
Choose up to $29.50 in FREE accessories below 

I00 - - - Eli 00 

- MIMI 

Model 509 Argonaut $389 
FREE 1. Model 215P Microphone ($29.50), or: 

2. Model 206A Crystal Calibrator ($29), or: 
3. Model 208 CW Filter ($29). 

See your TEN-TEC dealer before Nov. 1, 1979. 
Get the best deal you can, get FREE accessories, 
and get the best performance in Amateur Radio. 

of your purchase, have the dealer fill it out for you 
and return it with your transceiver Warranty Card 
to the TEN-TEC factory before Nov. 15, 1979. We 
will ship your FREE accessories to your home. 

Buy TEN-TEC 540 or 544 80-10M Transceiver 
Choose up to $69.50 in FREE accessories below 

- 
W NW, -W N W 

Model 540 Analog Dial Transceiver $699 
Model 544 Digital Dial Transceiver $869 

FREE: 1. Model 247 Antenna Tuner ($69), or: 
2. Model KR-20A Keyer ($69.50). or: 
3. Choice of Two: Model 249 Noise Blanker ($29), 
Model 245 CW Filter ($25). Model 215PC 
Microphone w. coiled cord ($34.50). 

Buy TEN-TEC CENTURY/21 CW Transceiver 
Choose up to $29 in FREE accessories below 

Model 570 Analog Dial Transceiver $349 
Model 574 Digital Dial Transceiver $449 

FREE: 1. Model 670 Keyer ($29), or: 
2. Model 276 Crystal Calibrator ($29). 

11 SEVIERVIL :TENNESSEE ,INC. 



DX 
Chuck Stuart N5KC 
5115 Menefee Drive 
Dallas TX 75227 

These are the heydays of DX-
ing. If it seems like we keep re-
peating ourselves on this sub-
ject, bear in mind that we only 
want to make you aware that 
this is not the normal state of 
things. We are now at the peak 
of cycle 21, and, although there 
are many good days ahead for 
the deserving DXer, we are now 
on the downhill slide. Work 
everything in sight; those QSL 
cards will help you make it 
through the doldrums ahead. 
Hopefully some of the following 
information will help you in your 
quest. 

HEARD ON THE BAND 
VR3AH left Christmas Island 

July 22 and returned to the 
states. VR3AR plans to remain 
active until February or March 
and there is a new operator 
there waiting only for the 
necessary license to begin 
operating. There is a possibility 
that Greg WB4PRU will handle 
the QSLs for this new station. 
During the period May 28, 1979, 
to July 8, 1979, while Doug 
VR3AH was in the states for a 

little R & R, Slim paid a visit to 
his station and managed a 
number of QS0s. If you logged 
VR3AH during this period, know 
that you have met the Slim one 
himself. 
Jerry WA1ZXF sent in the 

following in response to our re-
quest for more CW activity 
reports. It covers a typical night 
on 20 meters and while nothing 
super rare is covered, it shows 
there is plenty of "bread and 
butter" DX there for the taking. 

FC9UC —On regularly 
from 1700 to 1900 UTC be-
tween 1410 kHz and 14160 
kHz. Jean is always happy 
to answer a CW call. 
UK2GAT—A club station 

operated by the various 
members. On nightly from 
2300 UTC between 14050 
kHz and 14070 kHz with a 
strong signal. 
YU2CAL—Mladen is a 

nightly regular around 
14030 kHz. 
SP8RJ —Another almost 

nightly regular. Jurek puts a 
strong signal into the 
states around 14035 kHz. 
LZ1GC —Stan  is on 

nightly from 0400 UTC 
around 14070 kHz. 
Jerry says there are many 

EA6DD, formerly EA3EG, shown with his nice station in Palma in 
the Balearic Islands. Eighty years young and still going strong, he 
prefers CW and can usually be found on the low end of fifteen or 
twenty when the band is open. 

more such stations available 
nightly for the deserving DXer. 
The second annual Interna-

tional Island DX Contest spon-
sored by the Whidbey Island DX 
Association begins at 0000Z on 
January 12, 1980, and runs 
through 2400Z January 13, 1980. 
This is a good chance to pick up 
some of the rarer islands for 
your DXCC. Contest entry forms 
are available from Gary Pierson 
WA7GVM, Box C, LaConner WA 
98257. 
Roy W5VJT reports receiving 

QSL cards from UC2AF, 
UC2AFA, and UC2AFB. UC2AF 
is father to UC2AFA and 
UC2AFB. 

CK2CRS was the official sta-
tion of the Canoe/Kayak World 
Championship. QSL to Serge 
Freve VE2FIT, 1505 des Mar-
tinets, Chicoutimi, Quebec G7H 
5X9, Canada. 
Jean Ghys, formerly ON4KU, 

reports that Slim seems to have 
taken a liking to his old call 
because he has been receiving 
a number of QSLs for stateside 
contacts he never made. Jean 
says he is no longer active and 
that any contacts with anyone 
signing ON4KU are bogus. 
We received numerous re-

sponses to our comments con-
cerning the trend towards 
DXpeditions spreading the call-
ing stations out over a 40 to 50 
kHz portion of the band, thereby 
making it useless for any nor-
mal use. Those defending such 
operations pointed to the fact 
that this method resulted in the 
highest QSO-per-hour rate. That 
argument misses the point en-

PIO 24P ® 

4XA 
4.  fa 6 

2 FC  rmarD VS7R  th31" 

7st NY, 1 •  ZLIIIII  Mazy  ZLIFT  1  IA9Aps 1116 ftf"i 

11 •1 

..K114AA IIP6C01 

WO 

", 11.11P Oa lir .66•166a..... 

• L UI D S E 

, 

V U C Ul ;f t 6 

11/I 115i i •VP5/111 

4.4 411/ 

ib 

• at  11.31041 

RUB  
SC111 "s".  Y510 

• 
VUSUOC 

VEIVO 

w BUIE " I I I , VK5EM 

• FM. 

W O A J 

tirely. The QSO-per-hour rate is 
not the problem. The problem is 
that while such an operation is 
in process, all normal day-to-
day communications come to 
an abrupt halt. This hardly 
endears us to our fellow hams. 
While a few wrote to say that all 
split-frequency operations 
should be banned (transceiver 
owners, no doubt), the majority 
favored spreading the calling 
stations out over no more than 
15 to 20 kHz. If this proves in-
adequate, the DX station can go 
by call areas or even by prefixes 
within call areas. There are 
many ways to ensure a suc-
cessful DXpedition, but wide-
spread calling is not one of 
them. 

Johanna 0Y5J has been 
showing on 14240 kHz Mondays 
after 2330Z. This is the group 
led by WA2JUQ and a number of 
rare-type DX stations can usual-
ly be found checking in looking 
for the deserving ones. 
5H3KS has been drawing 

massive CW pileups almost 
daily on 21022 kHz from 2330Z. 
Seems like 7JI is still high on 

most-needed lists in the W2 
area. The JARL is reportedly 
aiming for another all-out effort 
after the monsoon season. 
0E6EEG is said to be plan-

ning another 8Z4 effort for right 
about now. 
Scotty K5C0 and Dave N2KK 

plan to remove the entire Indian 
Ocean area from your needed 
list and are right on schedule. 
They plan to start on FR7 Re-
union Island around the first of 
December and then sweep 
through the area, taking no cap-
tives. Dave is gearing up for 
some extensive 40 through 160 
action, while Scotty handles the 
10/15/20 demand. 
Seven or eight S79 stations 

did manage to get their licenses 
renewed on June 1st, but the fee 
was a bit stiff —$82.00 each. 
FH8OM and FH8YL ask that 

cards be sent via their man-
agers only. Seems that some-
one in the local post office is an 
avid green-stamp and IRC col-
lector. 
Those new J7 prefixes re-

place the old VP2D prefixes. Al 
VP2DD now signs J7DD. 
VQ9TC now signs KG6JIQ. 
There is a new DX-DX SSB net 

on 7082 kHz at 0500Z. N5RQ 
takes stateside check-ins at 
0630Z on 7165 kHz. 
CQ Magazine has raised the 

price on all DX Certificate ap-
plications to $5.00. 
Any ZA activity you might 

hear is probably Slim, but, of 
course, work them anyway. It 
will keep you in practice for that 
day when the real thing ap-
pears. The present situation is 
as follows: The license applica-
tion by SM4CMN and SM3VE is 
being ignored, DL7FT (who was 

Continued on page 180 
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For some, only the best is good enough. 
In every discipline there is one definitive statement of 

quality. In driving it's Rolls Royce, and in amateur radio it's 
Vibroplex. Vibroplex introduces the definitive statement for 
2m FM Transceivers: The Vibroplex 225 SL. From now on, 
all others will be compared with its quality, performance, and 
sense of pride it will give its owners. Since 1890 Vibroplex has 
set the standard in its field, and Vibroplex owners have been 
perceived by their fraternity as the highest achievers and most 
skillful practitioners of their art. Frankly, the Vibroplex 225 
SL is not for everyone. It is for those who wish to defy 
mediocrity; who wish to state that they appreciate owning 
only the best. We know you'll agree. 

Like our world famous "bugs", our design concept was 
simple. First we built a unique transceiver with unmatched 
performance characteristics; then we added advanced digital 
circuitry to allow you to operate it to suit your own style. We 
think that amateurs who want to operate in style, with the 
best equipment, will have only one choice: the Vibroplex 225 
SL. 

In designing the ultimate 2m radio, we asked you, the 
customer what you wanted. Here is what you said: "... front 
end selectivity, " ". .. a good receiver," "... eliminate 
intermodulation." And we listened. Never before has such a 
superior receiver been built. By using an advanced dual-gate 
MOSFET and a five-pole, high-Q torodial filter in an ad-

"the oldest name in amateur radio" 
Since 1890 

vanced circuit design intermodulation is a thing of the past. 
Our specs say we're the best and your field test will prove it. 
Add state-of-the-art 10 pole filters and you have IF adjacent 
channel selectivity of remarkable quality. We say we have the 
best transceiver on the market. When you test it, we know 
you'll agree. Next you said: ". .. make it flexible," "... easy 
to operate," ". . . good looking." Again we listened. 

Designed for mobile or fixed use, this radio is microcomputer 
based to provide unequaled operating flexibility; sixteen 
completely flexible, programmable memory channels (no 
diodes); memory channel monitoring (lets you operate on one 
channel while monitoring another for a friend); any trans-
mitter off-set (programmable from the front panel); two 
scanners—one to tune the band,the other to scan the memory 
channels; selectable pause/latch, pause defeat feature with 
programmable pause from .5 sec. to 10 sec. This feature takes 
all the effort out of making the next contact. Full 1 year 
Vibroplex warranty against defects. And good looking? Well, 
you tell us! 

For a brochure on the most exciting radio this year, write 
us, or better yet, give us a call. But, if you are really serious, 
ACT NOW to be sure of receiving yours soon. The Vibroplex 
Company Inc., P.O. Box 7320, 476 Fore Street, Portland, 
Maine 04112, (207) 775-7710. 

1.," Reader Serwce —see page 211 13 
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BEFUDDLED 

I must admit that I like your 
magazine; technically, it strikes 
a middle ground between the 
continuous brilliance of Ham 
Radio and the occasional gems 
in QST. Nevertheless, the 
political ramblings leave me a 
bit befuddled. 
For instance, I notice regular 

references to the "debacle" of 
incentive licensing. So what's 
the hassle? If you want the 
greater privileges, you get off 
your ass, stop complaining, and 
study for the next higher 
license. 
If any body should not be 

complaining, it's you, Wayne. 
The way I figure it, you do a pret-
ty penny's worth of business in 
code tapes and study guides for 
aspiring applicants. Seems to 
me if incentive was dumped, 
you'd have a major "wallet-
ectomy" there. 
But, ignoring that, I still don't 

see what's so bad. Incentive 
licensing is the same system 
that made America great: Those 
with higher rank get higher 
privileges. I'm convinced any 
one of us could get the Extra if 
he was motivated to study 
enough. At least, unlike 
business or military worlds, 
hard work guarantees results. 
Seems to me incentive licens-

ing is like the American socio-
economic system in a micro-
cosm. I don't see how you could 
like one and not the other. 
By the way, I don't hold the 

Extra class, so this isn't the 
voice of the "haves" telling the 
"have-nots" to be happy and 
shut up. It's just in recognition 
of a damn good system that ap-
parently still needs defense. 
I also doubt that this will ever 

get into your rag since I've tacit-
ly called all of you anti-incen-
tive types un-American. 
At any rate, your mag is 

basically good, if all you read is 
the technical stuff. I may even 
renew. 

Bob Lombardi WB4EHS 
Ft. Lauderdale FL 

Bob, you need to talk with 
someone who has been around 
amateur radio for a few years 
and then you would understand 
the irony of the term "incentive 
licensing." Sure, the system is 
working pretty well now, but do 
you honestly think that what 
you see now is all we ever had? 

In 1963, the League proposed 
what they called "incentive li-
censing." The idea was to go 
back thirty years to the li-
censing system of the 1930s. 
They proposed taking most of 
the phone bands away from the 
General class, the way it was 
pre-WWII. I put up such a fuss 
that eventually the FCC only 
took half the phone bands 
away. The whole idea was to get 
amateurs to upgrade. I said they 
would do better if they gave re-
wards for upgrading; the ARRL 
said it would be better to take 
frequencies away and then give 
them back if you upgraded. The 
basic difference was one of 
punishment vs. rewards. 
This brought on ten years of 

zero growth, little upgrading (I 
have published the facts and 
figures showing the extent of 
this disaster), and the death of 
all of the major manufacturers. 
Then the FCC put through my 
suggestion of giving the call-
sign of your choice to Extra 
class licensees...and clubs 
responded to my plan for get-
ting them to offer Novice study 
courses, for which I published 
instruction manuals and pro-
vided code tapes. Amateur 
radio finally started to grow 
again and at last we had an in-
crease in Extra class licensees. 
The League saw what was 

happening and put out their 
own code course and did their 
best to cover over the incentive 
licensing fiasco. By the way, the 
FCC admitted that this was a 
complete debacle . . . that's 
why they changed the system to 
the present one ... which is 
working reasonably well. — 
Wayne. 

STRIKING DISTANCE 

It was over a year ago that 
you very kindly sent me the 73 
code system tapes, i.e., 5, 6, 13, 
and 20 + wpm, which were 
available at that time. 
Now that I'm copying the 

20 + at about 95% and working 
out at that speed, I thought you 
might like a breakdown of pro-
gress since starting and until 
now. 
First, let me say that I think 

your system is excellent and 
without it would never have 
passed my CW test nor ob-
tained my ZS (unrestricted) li-
cense here in South Africa. 
Being a Master Mariner and a 

Nautical Examiner of Masters 
and Navigating Officers and 
also an ex-lecturer/training of-
ficer of cadets preparing for the 
Mercantile Marine, I feel I'm 
qualified to give an opinion on 
your training method, which I 
feel is without equal. 
Second, although I'm 54 

years of age, I have always, 
since going to sea at 14, known 
the Morse code, so I didn't have 
to learn the characters from 
start. But, in the Mercantile 
Marine, candidates for the 
various Certificates of Com-
petency are required to "satisfy 
the examiner of their ability to 
send and receive signals in 
Morse code by flash lamp up to 
6 wpm." 
I think you will agree that 

there is a world of difference be-
tween copying a flashing light 
at 6 wpm and sound. So I virtual-
ly had to start from scratch in-
sofar as sound was concerned. 
I started on the 5 wpm tape in 

May, 1978. In July (just over 2 
months later), I passed the CW 
test (12 wpm) and received my 
ZS license. Since then, I have 
had nearly 500 C)S0s on CW and 
I can thank you for giving me 
that pleasure. 
From the 13 wpm tape, I 

moved to the 20 + wpm tape in 
August, and by December, 
some 5 months later, I was 
copying about 80%. As I have 
said already, I'm copying about 
95% now. 
Now I'm practicing on local 

weather reports in order to learn 
to copy at 25-30 wpm. It has 
been your excellent system 
which has placed me within 
striking distance of my goal. 

Norman Caseley ZS5NC 
Pinetown, South Africa 

CUSHCRAFT 

It seems that we are always 
hearing stories of problems 
with service, quality, and 
delivery from the many manu-
facturers and dealers of ama-
teur radio equipment and sup-
plies. I feel equal recognition 
should go to the manufacturer 
or distributor who gives service 
above and beyond the call of du-
ty. 
A couple of weeks ago, I pur-

chased from a local dealer a 
Cushcraft ATB-34 triband beam. 
At the same time, I contracted a 
man with a crane to help me put 
it on my tower. Upon assem-
bling the antenna 3 days before 
it was to be installed, I unfor-
tunately encountered a defec-
tive part. I thought my deposit to 
the installer was lost because I 
contracted for a particular time 
and day and I knew for sure that 
the part would never make it 
from the wilds of New Hamp-
shire to New Jersey in the 2 
days I had left. After a phone 

call to Cushcraft and a conver-
sation with a gentleman named 
Hugh, I found out my worries 
were unfounded. At their ex-
pense, they navigated through 
the woods and mountains of 
New Hampshire to the nearest 
post office immediately after 
my phone call. They had the 
part shipped Express Mail with 
a promise from the US govern-
ment that the part would be at 
my door within 24 hours. Sure 
enough (for a change), the 
government was right. I had the 
part the next morning and the 
antenna went up the following 
day as scheduled. 
This personal service was, in 

my opinion, far beyond what 
can be generally expected from 
most of the companies with 
whom I have dealt in the past. 
Granted, if something you pur-
chase is under warranty, it will 
be repaired or a defective part 
replaced, but usually with a 
long delay even under emer-
gency conditions as was my 
case. 
This  experience  with 

Cushcraft service shows the 
concern the company has for 
the consumer after the sale is 
made. Unfortunately, this can-
not be said for many other com-
panies I have dealt with. 

Ed Feins WA2ZDN 
Linden NJ 

WOODPECKING 

I heard something on twenty 
last night that bothered the 
heck out of me. Please recall 
the correspondence concerning 
the "Russian woodpecker" and 
its cure from about two months 
ago. If you have not heard al-
ready, this cure (CW tones in 
pace with the radar pulses) no 
longer works. 
Apparently the defense taken 

by amateurs was too effective 
for the Russians, for they have 
modified their system. The 
tones are no longer the broad-
band clicks of yore, but seem 
now to be a type of broadband 
FM. It sounds like the only way 
to cope with this would be to 
sync slow-scan signals on top 
of the radar, or use recordings 
out of sync to throw off their 
video display. Either cure is 
worse than the disease, with 
slow-scan and radar recordings 
chasing the intruder up and 
down the band! 
Wayne, please tell your 

readers that any time they hear 
the "woodpecker," they should 
immediately call the nearest 
FCC monitoring station. It's 
been said before, but if they get 
bothered with enough calls, we 
may get something done. 
I haven't listened to the 

bands in the last week or so, so 

Continued on page 176 
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WHEN OUR CUSTOMERS TALK... 
WE LISTEN. 

From around the world their RTTY messages read loud and clear. 

Jim Clouse, K5JN 
Oklahoma City, OK 

Phil Litchfield, WA1OFP 
New Canaan, CT 

Ed Trego W9WKC 
Hoopeston IL 

At HAL we want to hear what our customers have 
to say about RTTY practices, problems, and possibilities. 
So when they talk . . . we listen.. . and respond. 

The result is that HAL Communications equipment 

Colin Richards, 9M2CR 
Singapore 

1•14 
Reinhard Richter, DJ1KM 

Hannover 

stays at the leading edge of RTTY design with... 
features that open up new capabilities for greater 
enjoyment of RTTY operation. And with performance 
reliability so certain, we offer a full one-year warranty. 

Write or give us a call. We'll be glad to send you our new RTTY catalog. 

HAL COMMUNICATIONS CORP. 
Box 365  For our European Customers Contact: 
Urbana, Illinois 61801  Richter & Co., D3000 Hannover 1 
217-367-7373  I.E.C. Interelco, 6816 Bissone/Lugano 



The age of tone control has come to 
Amateur Radio. What better way to utilize 
our ever diminishing resource of fre-
quency spectrum? Sub-audible tone 
control allows several repeaters to share 
the same channel with minimal geo-
graphic separation. It allows protection 
from intermod and interference for 
repeaters, remote base stations, and 
autopatches. It even allows silent moni-
toring of our crowded simplex channels. 

We make the most reliable and complete 
line of tone products available. All are 
totally immune to RF, use plug-in, field 
replaceable, frequency determining 
elements for low cost and the most 
accurate and stable frequency control 
possible. Our impeccable 1 day delivery 
is unmatched in the industry and you are 
protected by a full 1 year warranty when 
our products are returned to the factory 
for repair. Isn't it time for you to get into 
the New Age of tone control? 



TS-1 Sub-Audible Encoder-Decoder • Microminiature in 
size,1.25 x 2.0. x  • Encodes and decodes simultaneously • 

$59.95 complete with K-1 element. 

TS-1JR Sub-Audible Encoder-Decoder • Microminiature 
version of the TS-1 measuring just 1.0' x 1.25" x .65", for hand-
held units • $79.95 complete with K-1 element. 

ME-3 Sub-Audible Encoder • Microminiature in size, 
measures .45- x 1.1" x .6" • Instant start-up • $29.95 complete 
with K-1 element. 
7E-8 Eight-Tone Sub-Audible Encoder • Measures 2.6" x 
2.0" x 7- • Frequency selection made by either a pull to ground 
or to supply • $69.95 with 8 K-1 elements. 

PE-2 Two-Tone Sequential Encoder for paging • Two call 
unit • Measures 1.25" x 2.0" x .65" • $49.95 with 2K-2 elements. 

SD-1 Two-Tone Sequential Decoder • Frequency range is 
268.5 - 2109.4 Hz • Measures 1.2' x 1.67" x .65r •  Momentary 
output for horn relay, latched output for call light and receiver 
muting built-in • $59.95 with 2 K-2 elements. 

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder • 
Frequency range is 67.0 -263.0 Hz sub-audible or 1650 - 4200 Hz 
burst-tone • Measures 4.25' x 2.5" x 1.5' • $79.95 with 

12 K-1 elements. 
ST-1 Burst-Tone Encoder • Measures .95" x .5. x .5 plus 
K-1 measurements • Frequency range is 1650 - 4200 Hz • 
$29.95 with K-1 element. 

COMMUNICATIONS SPECIALISTS 
VISA' 

&arm  426 West Taft Avenue. Orange, CA 92667 
IN (800) 854-0547. California residents use: (714) 998-3021 



Radio equipment 
not included 

Floor Space: 39" Wide 30 Deep 

... at last ... 
your shack organized! 

A beautiful piece of furniture — your XYL will love it! 

$ 1 4 9 . 9 5 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 

Also available in Unfinished Birch, $1 34.95 

Additional Information on Request. 

Checks, Money Orders, BankAmericard 
and Master Charge Accepted. 

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 

S-F AMATEUR RADIO SERVICES 
4384 KEYSTONE AVENUE • CULVER CITY, CALIF 90230 — PHONE (213 

S33 

870 40' 

GOOD THINGS COME IN 
SMALL PACKAGES 

KL M's PA 2-25B 2 meter 
Power Amplifier proves it! 

2 watts IN-25 watts OUT • 
4 watts IN-35 watts OUT (typ.) 

• Scarcely larger than a pack of 
cigarettes 

Tucked away out-of-sight in your car (or motorcycle!), 
the PA 2-25B gets you mobile with a big boost in power 
— A perfect companion to the new hand-held rigs, too. 
Plus: 

•  Full Band Coverage, 144-148 MHz, FM and CW 
•  Efficiency, draws only 3 to 4 amps  13.5 VDC 
•  Rugged heatsink case 
•  Easy installation, RF in/out and fused DC line 

TREAT  YOURSELF  TO  ONE  OF  KL M's  "SMALL 
PACKAGES"  —THEY'RE  AT  YOUR  LOCAL  KL M 
DEALER, NO W. 
KL M 17025 LAUREL ROAD MORGAN HILL  CALIFORNIA 95037 (408) 779- 7363 

••• 

467.\/AcE4EI:ii. 

up To 15°A L 
ot 

Highly Reliable Lot.. 

LARRY 0 

COMPUTER 

MINI MALL— DOWNTOWN S 
M95  CAIRO, GEORGIA 

912-377-712, 

CONNECTOR ASSORTMENT 

$25.00  $23.50 each 
Postpaid  lots of three 

Includes: 5- PL259, 5 -50239, 5- UG175, 5 - UGI76, 
2 PL258, I - DM, 1 • M358, 2 - M359, I - UG255, 
I • UG273, 2 • PL259P0, I - 1021-20, I - Lightning 
Arrestor. 
Master Charge & Vrsa accepted /Seed for Free Catalog 

COAKIT  
P.O. Box 101 -A  Dumont, N. J. 07428 

Circle C2I on Reader Service Card 

Key  • Electronics 

AUTOMATIC DIALING 
TOUCH TONE 
MICROPHONE 

CLS Model 235 

• Stores 5 airmen Mad and 5 sorren dribf 
numbers 

• Programs and operates entorely from keyboard 
• Programmable <baling rale 
• Stores last manually dialed number 
• ourrurn sporredu tor tons monitor 
• feCogrartirembl• 2 second Feu . 
• Aulornald •55 5 second before fast lone 

INTEGRATED CIRCUITS: 
SN76477N Complex sound generator 
TL489C  Analog level detector  $1.25 
LM317T  Adj. volt. reg. 1.5 amp.  $2 75 
ICM7555  Low pwr. CMOS Timer  $1.25 
LF351N  High speed JFET Op Amp  .75 
NE565  PLL  $1.10 
FREE (AS 140 with orders or SS 00 or more 
Please include $1 00 for postage and handling 

N.Y.S. Residents Add 4% Sales Tax 
Send to:  Key Electronics 

P.O. Box 3506 
 Schenectady, NY 12303 

69"' 
$2 95 

1,14 
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ICOM squeezes optimum 
theerformance into even 

Detachable control head of the IC-210, remotely mountable 2 meter mobile transceiver 

tightest 
spaces. 

• • DUPLEX II I  1 .•000 w  M-WMTE  n iICOM 
'2 MI MI /OM T••NSCIIVIII SIMPLEX  GOO • 
IC- 213 0 

ICOM Performance comes in full feature, multi-
mode fixed station transceivers and also in the 
diminutive IC-280, designed to fit the most 
cramped modern vehicle. This heavily endowed 
performer is microprocessor controlled with the 
most sophisticated program of any of the ICOM 
radios. Small size means big performance with 
ICOM. 

IC-2110 control head mounted In Datsun 230Z 

Touchtone capacity for the IC-280 is provided by the 
optional 171215 which plugs into the 280s mic 
socket with no modification to mic or radio (no 
battery). 

A 25 watt output module is available on special 
order from ICOM East or ICOM West. (Optional at 
extra cost; installation extra.) 

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT 

CND 
ICOM WEST, INC. 
Suite 3 
13256 Northrup Way 
Bellevue. Wash 98005 
(206) 747-9020 

ICO M 
ICOM EAST, INC. 
Suite 307 
3331 Towerwood Drive 
Dallas, Texas 75234 
(214) 620-2780 

ICOM CANADA 
7087 Victoria Drive 
Vancouver B C V5P 3Y9 
Canada 
(604) 321-1833 

I VOL 

The totally detachable small front section of the 
IC-280 houses the microprocessor for frequency 
control and memory The IC-280's control head 
can store three frequencies of your choice which 
are selected by a four position front panel 
switch; and these frequencies are retained for as 
long as power is applied to the radio's memory 
pin ... even when the front panel switch is turned 
off or power from the ignition is interrupted. And 
when power is completely removed from the 
IC-280 the ±ó00 KHz splits are still maintained! 

Frequency coverage of the IC-280 is in excess of 
the 2 meter band and its performance can easily 
accommodate the 144-145 (20 KHz/step) band 
plan. The main section uses the latest innovations 
in large signal handling FET front ends to provide 
excellent intermodulation character and good 
sensitivity at the same time. The IF filters are crystal 
monolithics in the first IF and ceramic in the 
second, providing narrow band capacity for 
today and tomorrow's crowded conditions. The 
IC-280 will be providing ICOM Performance for 
years to come. 

ICOM Performance: Nobody Does It Better. 

All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 

Specifications subject to change without notice. 

II 

KOM INFOR1AATION SERVICE 
3331 Towerwood Dr., Suite 304 
Dallas, Texas 75234 

Please send me a full-color ICOM Product Line Catalog 
and a list of Authorized ICOM Dealers. 

w e 

ADDRESS _ 

CITY  _ SI NE  ZJP  

 CALL   

You may send a machine copy of this for m 

© 1979 ICOM EAST, INC 

4 



RTTY Loop 
Marc I. Leavey, M.D. WA3AJR 
4006 Winlee Road 
Randallstown MD 21133 

As much as I hate to do this, I 
am starting this month's col-
umn with a word of caution. In 
my February, 1979, "RTTY 
Loop," I relayed a blurb sent to 
me by a firm called "Teleprinter 
Art, Ltd." in Urbana, Illinois. The 
company presented itself as a 
source for all kinds of RTTY art-
work, at reasonable prices. Its 
catalog is decorated with 
samples and stocked with many 
delightful bargains. If only it 
were true! Over the past few 
months, I have received letters 
from several individuals who 
have ordered material from 
Teleprinter Art, Ltd., and never 
received anything but their 
cashed checks. Commun-
ication with the management of 
the company has been fruitless, 
and as of this writing almost 
one month has elapsed since I 
sent a letter of inquiry to them. 
No reply has yet been received. 
While I acknowledge that to 
date there is no conclusive evi-
dence of wrongdoing by Tele-
printer Art, Ltd., I would urge 
anyone anticipating doing 
business with that firm to ap-
proach the transaction with rea-
sonable caution. If anyone has 
further experiences regarding 
this company, either positive or 
negative, I would be interested 
to hear from you. I shall try to 
forward any such information to 
you all as received, and to keep 
you posted on the situation in 
general. 
Moving from the question-

ably secret to the openly clan-
destine, many of you have been 
writing in asking about press 

and weather frequencies. Fig. 1 
is an attempt to answer some of 
those questions. Now, before 
you get all bent out of shape 
and totally snowed by the chart, 
let me do some explaining. As 
suggested a few months ago, 
most of the commercial RTTY 
stations do not transmit "ham 
standard" 60-wpm, 850-Hz or 
170-Hz shift, low-space RTTY. 
They do send anything they 
darn well want to, including 
strange shifts, shift direction, or 
speed. Thus the table. 
Whether or not you can copy 

the transmitted shift is more a 
function of the converter than 
anything else. By straddle-tun-
ing, almost any shift should be 
copyable. The ST-6, for exam-
ple, can copy 425-Hz shift with 
the autostart turned off. You 
will just have to try yours and 
find out. 
The speed may present more 

of a problem if you are using a 
machine which is not geared for 
the frequently-found 67 wpm 
speed. Most Model 15s and 19s 
will do fairly well if the range 
selector is set to the high end. 
Again, experimentation may be 
the best bet. 
As more of these frequencies 

are received, I will try to compile 
them and include a list, periodi-
cally, in the column. Let me 
know what you hear, and I'll 
pass it along. 
A letter received from Richard 

Black W2DBU asks about the 
use of the ASR-33 on a Bau-
dot/Murray circuit following 
code conversion. Richard 
writes, "... you mentioned that 
the ASR-33 is just too slow to re-
ceive 60-wpm RTTY. I do not un-
derstand this as I believe that 
the old Baudot printers could 

copy this speed. Is not 60 wpm 
about 45 baud?" 

The answer to the question 
is, "Yes and no!" While 60 wpm 
is 45.45 baud and the ASR-33 
copies at 110 baud (or 100 wpm), 
that is not the problem. The 
statement was made with 
respect to a code conversion 
program which used a software 
UART for receiving the RTTY. 
Thus, decoding could not begin 
until the last data pulse had 
been received. Following de-
coding, the data must be sent to 
the printer before the next start 
pulse is expected. In a worst-
case situation, i.e., receiving at 
"machine speed," this leaves 
the length of the stop pulse, 
about 31 ms, to send the char-
acter to the printer. In order to 
send one ASCII character in 31 
ms, you need to send at a rate of 
at least 300 baud. That is where 
the problem lies. If you are con-
tent to pause 100 ms or so after 
each character is sent, the 
ASR-33 will be able to follow. 
But you can't do that practical-
ly, so you really can't use a 
110-baud printer. 
Remember, however, that the 

constraint on the system is that 
the processor must be available 
for the full time that a character 
is being received. What if, you 
might suppose, you presented 
the entire character at one time; 
could you then use a 110-baud 
output? Of course, you can! The 
way to implement this is to use 
a hardware UART such as a 
1013 to receive the RTTY, allow 

FREQUENCY (kHz) 
14484 
14573 
14600 
14700 
14845 
14900 
14974 

the processor a few micro-
seconds or so to do a code con-
version, and dump the ASCII in-
to another UART or ACIA. This 
would work just fine, but it was 
not the scheme of the program. 
Hope this clears things up for 
you, Richard. 

NEAT TRICKS DEPARTMENT 
From time to time, I will try to 

pass along some neat tricks 
which can save you time and 
money while playing with your 
RTTY. I am sure that most of 
you are aware that replacement 
ribbons for your Teletypena 
machines are available at any 
stationery and many variety 
stores. No, they may not be 
labeled as such, but any ribbon 
which fits an Underwood stan-
dard typewriter will fit your Tele-
type machine just fine. There 
comes a time, however, when 
you need a dark image and no 
new ribbon is available. What 
then? Well, it turns out that 
most light ribbons are not out of 
ink, they are just dried out. A lit-
tle solvent will frequently bring 
new life to an old ribbon, with 
almost no effort. What I do is 
spray some contact cleaner 
(I use one called LPS-1) along 
the length of the ribbon while 
the machine is spacing. Don't 
spray too much or you will have 
an inky mess of a machine. You 
want to just dampen the ribbon. 
Wait overnight for the excess to 
evaporate, and you have a re-
juvenated ribbon. Like I said, 
neat trick! 

SHIFT  NORMIREV  SPEED  COMMENTS 
425  REV  67  Reuter News 

67  French News 
425  REV  67  New York News 
425  REV  67  Polish News 
425  NORM  67  UPI News 
425  NORM  67  Spanish News 
425  REV  67  English News 

Fig. 1. Some RTTY press frequencies. 

W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

from page 6 

mance at the last WARC in 1959 
is any criterion, where League 
officials were flown over at 
League expense, even with their 
salaries being paid by the 
League, and for no more impor-
tant function than to attend 
some lavish parties, then they 
might indeed run through the 
three-quarters of a million. 
Will the League again have a 

lavish suite of rooms in one of 

the most expensive hotels in 
Geneva, all paid for by some 
80,000 generous League mem-
bers? The concept of Yankee 
thrift seems not to extend down 
to Connecticut. If you are suck-
er enough to eagerly send in 
your hard-earned money for 
these turkeys to enjoy them-
selves at your expense, so be it. 
While on the one hand I keep 

hearing the moans of poverty 
from Newington, on the other I 
look at their recent balance 

sheet and find that their net 
worth increased last year by 
almost 10%. Most firms would 
count that as a profit, but the 
League, being "non-profit," 
shuffles the bookkeeping 
around and puts the funds into 
stocks and bonds (they have 
over $1.5 million sitting in 
securities). 

The election of directors is 
coming up this fall and half of 
the directors are up for re-
election. If you blindly return 
these chaps to office, then you 
must share in the responsibility 
for what is happening. With the 
exception of Don Miller, you 
have nothing to lose by turning 
the lot of them out. Darned few 
are active hams anyway .. . they 
are politicians and they're using 
your money for gratifying their 
egos. With some new directors, 
you might have a chance of get-
ting the entrenched clique 

kicked out of HQ and getting 
someone with business experi-
ence into the job. 

I think every amateur really 
wants to be able to be proud of 
the ARRL and see it regain its 
leadership position. But we 
can't respect it when we see the 
double-talk and cover-ups ... 
and when we see everyone 
we've known at HQ for years 
getting the hell out ... except 
for Baldwin and Dannals. 
It is the responsibility of the 

directors to see that they have 
an HQ staff which will run the 
organization in the black. It is 
the responsibility of the mem-
bers to see that they vote in 
directors who will run the 
organization and not be buf-
faloed by a couple of people at 
HQ. In the meanwhile, sending 
more money to the League will 

Continued on page 170 
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This NEW MFJ Versa Tuner N • 

has SWR and dual range wattmeter, antenna switch, efficient airwound 
inductor, built in balun. Up to 300 watts RF output. Matches everything 
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals, 
mobile whips, beams, balanced lines, coax lines. 

MFJ LOWER PRICES! 

11PJ W I% I rt tR 1 

MODEL tar.,1-94113 

Transmitter matching  Sets power range, 
capacitor.  208  pf.  300 and 30 watts. 
1000 volt spacing.  Pull for SWR. 

Only MFJ gives you this MFJ-9418 Versa 
Tuner II with all these features at this price: 
A SWR and dual range wattmeter (300 and 

30 watts full scale) lets you measure RF 
power output for simplified tuning. 
An antenna switch lets you select 2 coax 

lines direct or thru tuner, random wire/balanced 
line, and tuner bypass for dummy load. 
A new efficient airwound inductor (12 po-

sitions) gives you less losses than a tapped 
toroid for more watts out. 
A 1:4 balun for balanced lines. 1000 volt 

capacitor spacing. Mounting brackets for mo-
bile installations (not shown). 
With the NEW MFJ Versa Tuner N you can 

run your full transceiver power output — up to 
300 watts RF power output — and match your 

Meter reads SWR 
and RF watts in 
2 ranges. 

NEW, IMPROVED MFJ-941B HAS . . . 
• More inductance for wider matching range 
• More flexible antenna switch 
• More sensitive meter for SWR measure-
ments down to 5 watts output 

NEN). 1.0V ER PRICE $79 95 
Efficient airwound induc-
tor gives more watts out 
and less losses. 

ANTENNA SWITCH lets you select 2 
coax lines direct or thru tuner, wire/ba-
lanced line, dummy load. 

ransmitter to any feedline from 160 thru 10 
Meters whether you have coax cable, balanced 
line, or random wire. 
You can tune out the SWR on your dipole, 

inverted vee, random wire, vertical, mobile 
whip, beam, quad, or whatever you have. 
You can even operate all bands with lust 

Antenna matching 
capacitor. 208 pf. 
1000 volt spacing. 

one existing antenna. No need to put up sepa-
rate antennas for each band. 
Increase the usable bandwidth of your mo-

bile whip by tuning out the SWR from inside 
your car. Works great with all solid state rigs 
(like the Atlas) and with all tube type rigs. 
It travels well, too. Its ultra compact size 

8x2x6 inches fits easily in a small corner of 
your suitcase. 
This beautiful lithe tuner is housed in a 

deluxe eggshell white Ten-Tec enclosure with 
walnut grain sides. 
SO-239 coax connectors are provided for 

transmitter input and coax fed antennas. 
Duality five way binding posts are used for 
the balanced line inputs (2), random wire input 
(1), and ground (1). 

NEW 300 WATT MFJ VERSA TUNER II'S: SELECT FEATURES YOU NEED. 
NEW MFJ-945 HAS SWR AND DUAL RANGE 
WATTMETER  NI A LOW Elf I'll I' 1 

'699' 
Same as MFJ 9418 but 

_....•••••••• =mmois.-

19, 

Orig 
is 6 position antenna switch 

'699' 

NEW MFJ-944 HAS 6 POSITION ANTENNA 
SWITCH ON FRONT PANEL. 

NEV 1.0Vi Eft I'll ICI-

fin 

0 0 0  
Same as MFJ 94113 but less SWII/Waltinter 

NEW MFJ-943 MATCHES ALMOST ANYTHING 
FROM 1.8 THRU 30 MHz. 

\EV LOU ER  ICE 

$ 5 9 95  0 

Same as MFJ 9418. less 
SWRAVattmeter, antenna switch, noseedap Wacker. 7x2x6 in. 

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS. 
MFJ-901 VERSA TUNER MATCHES ANYTHING, 
1.8 THRU 30 MHz. NENN LOU ER Pit lEl. 

'49951-'1J 10-  0 
BM W 12 widen air Inductor 
for more wads old. Marshes dipoles, roes, random whys, 

verticals, mobile whip, hums, balanced lies, coax. 200 
wafts OF, 1:4 Won, 5x2x6 is. 

MFJ-900 ECONO TUNER MATCHES COAX 
LINES/RANDOM WIRES. NEU 1.0A Ett PRICE 

$ 3 9 9 5 

Z7  CO (7) I 

Same as MFJ 901 but less lilac tor balanced lines. Tunes 
Coax lines and random lines. 

MFJ-16010 RANDOM WIRE TUNER FOR LONG 
WIRES. NI-A LI M EH I'll ICE —  

$2995 • 
1.8 thru 30 MHz. Up to 200  -- st 
watts SF output. Matches high and low impedances. 12 pest. 
bon inductor. 50-239 connecton. 20'4 inches. Matches 25 
to 200 ohms at 1.8 MHz. Does not tune coax lees. 

For Orders  Call toll-free 800-647-1800 
hi152  Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping). 
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 
For technical infor mation, order/repair status, in Mississippi, outside continental USA, call 601-323-5869. 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On 

MFJ ENTERPRISES, INC. MISSISSIPPI STATE, MISSISSIPPI 39762  
P. 0. BOX 494 
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Microcomputer 
Interfacing   
Jonathan A. Titus 
Christopher A. Titus 
David G. Larsen 
Peter R. Rony 

The purpose of this month's 
column is to introduce the read-
er to some of the characteris-
tics of the Intel 8253 program-
mable interval timer, an ex-
tremely versatile I/O chip that 
can be used in a wide variety of 
potential applications, such as 
a real-time clock, event count-
ing, and period counting, in ad-
dition to the replacement of 
software-implemented timing 
loops. 
The 8253 is a 24-pin inte-

grated circuit that requires a 
single 5-volt supply and con-
tains three independent 16-bit 
interval timers, each of which 
can be operated in six different 
modes. An interval timer has 
been defined by Graf's Modern 
Dictionary of Electronics as a 
device for measuring the time 
interval between two actions or 
a timer that switches electrical 
circuits on or off for the dura-
tion of the preset time interval. 
Fig. 1 serves the dual purpose 
of giving the pin diagram of the 

D? 

06 

05 

04 

03 

00 

DI 

8080/8085  De  
MICROCOMPUTER A,5 _ 1: > _& 

8253 chip and showing how the 
chip can be interfaced with an 
8080A/8085-based microcom-
puter system using memory-
mapped I/O. 
The 8253 chip contains four 

internal registers (three interval 
timers and a control register) 
that are decoded as memory lo-
cations 200 000 through 200 003 
with the aid of the address bus 
signals AO, Al, and A15 (see 
Fig. 1 and Table 1). Observe in  
Table 1 that the RD and WR 
control inputs determine 
whether you are loading or 
reading a specific register. It is 
not possible to read the con-
tents of the control register. 
Table 2 summarizes the cod-

ing for the 8-bit control register 
within the 8253 chip. Observe 
that bits D7 and D6 determine 
the selection of the interval 
timer, bits D5 and D4 determine 
the nature of the read/write 
operation associated with the 
chosen timer, bits D3, D2, and 
D1 determine the mode of oper-
ation of the chosen timer, and 
bit DO determines whether the 
timer counts down in binary or 
binary-coded decimal (BCD). 
Fig. 2 provides a block dia-

GND 

4 

5 

57 

D6 

Al 

AO 

ATETAA 

M7T—AW 

74L04  2 

2 

5 
4 

2 

CLK2 

601E2 

0072 

DO 
8253  GATE, 

OUT 
Al 

AO 

we 

By 

CLOD 9  

GATED 

OUTO 

< 02 

 „ FROM BIT 0 OF 
OUTPUT PORT 000 

  TO OSCILLOSCOPE 

Fig. 1. Interface circuit between a 8253 programmable interval 
timer and an 8080/8085 microcomputer. The 8253 chip uses four 
locations of memory in this memory-mapped interface circuit. 

THREE-STATE 
BIDIRECTIONAL 
DATA BUS 

A 

DATA BUFFER 

CONTROL 
WORD 
REGISTER 

RESETTABLE 
DOWN 

COUNTER 

CU( 

GATE  {TRIGGER 
OR RESET 

OUT 

Fig. 2. Functional diagram of each of the three 16-bit interval 
timers in the 8253 chip. The gate input acts alternatively as a gate, 
trigger, or reset input, depending upon the mode chosen. 

gram for a typical counter in the 
8253 chip. The microcomputer 
loads the 16-bit down counter 
as two successive bytes, a HI 
byte and a LO byte, via the 
bidirectional data bus, DO 
through D7. If the gate line 
GATE is active, negative edge 
transitions at the CLK input 
decrement the counter. When 
the counter reaches zero, OUT 
becomes active, its actual 
behavior depending upon the 
mode programmed into the 
control register for the counter 
(see Table 2). The 8253 chip 
contains three independent 
16-bit counters, and each can 
be programmed independently 
in any one of the six modes of 
operation. The counter inputs 
and outputs, CLK, GATE, and 
OUT, for the chosen counter are 
independent of the CLK, GATE, 

CS RD WA Al AO 

O  1 0 0 0 
O  1 0 0  1 
O  1 0  1 0 
O  1 0  1 1 
0 0  1 0 0 
O 0  1 0  I 
O 0  1 1 0 
O 0 1 1 1 

1 xa x x x 

O  1 1 X X 

and OUT input/output of the re-
maining two counters on the 
chip. 

In addition to the address 
bus, data bus, and control bus 
connections shown in Fig. 1, 
the CLKO and GATEO inputs to 
counter #0 are respectively 
connected to the 42 (TTL) 
microcomputer clock output 
(typically 2 MHz) and to bit 0 of 
accumulator output port 000. 
Any TTL level clock with a fre-
quency of less than 2 MHz can 
be used as input to CLKO, and 
any suitably debounced switch 
or source of strobe pulses can 
be used to control the timer at 
GATEO. The output of the 
counter OUTO can be connect-
ed to an oscilloscope to permit 
observation of each of the six 
timer modes of operation. 

Load counter NO 
Load counter It 
Load counter N2 
Load control register 
Read counter NO 
Read counter NI 
Read counter 02 
No operation 
(three state) 
Disable chip 
(three state) 
No operation 
(three state) 

Xa = don't care (logic 0 or logic 1) 

Memory address in 
demonstration 
program and 
interface circuit 

200 000 
200 001 
200 002 
200 003 
200 000 
200 0131 
200 002 

Table 1. Addressing the 8253 programmable interval timer. 

Bits 
07  06 
O  0 
O  I 
I  0 
1  1 
DS  04 
O  0 
O  1 
1  0 
1 

03  02  DI 
O  0  0  Mode 0: Output = 1 on zero counter 
O  0  1  Mode 1: Retriggerable variable.width one shot 
Xa  1  0  Mode 2: Programmable rate generator 
X  1  1  Mode 3: Programmable square wave generator 
1  0  0  Mode 4: Delayed strobe (software triggered strobe) 
1  0  I  Mode 5: Triggered strobe (hardware triggered strobe) 

Do 

Control function 

Control word is for counter NO 
Control word is for counter NI 
Control word is for counter If2 

Latch both bytes of chosen counter for read operation 
Load or read only most significant byte of chosen counter 
Load or read only least significant byte of chosen counter 
Load or read IS byte first. then MS byte of chosen counter 

0  Count down in binary 
1  Count down in binary-coded decimal (BCD) 

Xa = don't care (logic 0 or logic 1). 

Table 2. Coding for the 8-bit control register in the 8253 chip. 

Ham Help 
I need some help. I have 

recently inherited a Ham-
marlund HQ-120X receiver and I 
am badly in need of a diagram. If 
anyone out there can help, I 
would gladly pay for copying 
costs. Thank you. 

Louis A. Johnson 
32 Crosscreek Drive, Apt. I 3 

Charlestown SC 29412 

I am in need of maintenance 
manuals for the following: 
1. Standard signal generator, 

model 82, manufactured by the 

Measurements Corporation of 
Boonton NJ. 
2. Frequency meter, FR-114 

A/U, made by Sentinel Elec-
tronics, Inc. 
3. Signal generator, TS-323 

U/R. 
I will be happy to purchase 

these manuals or copies of the 
pertinent maintenance data, 
schematics, etc., and pay cost 
of mailing. 

Robert L. Marcon W5CBW 
Rt. 7, Box 96A 

Lucedale MS 39452 
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The Scanning Memorizers 

cA mil 

ilet (CC 

FT-127RA 
(220 MHz) 

FT-227RB 
(144 MHz) 

FT-627RA 
(50 MHz) 

The FT-127RA, FT-227RB and FT-627RA, FM transceivers, allow scanning and expanded memory coverage for the 
demanding VHF FM operator. All feature up/down scanning capability with control from the microphone; the scanner 
will also search for a busy or clear channel. Four memory channels are available — two for simplex, three for repeater 
channels,one for a split of up to 4 MHz. Other performance features are similar to those ot the renowned FT-227R. 

OPTIONAL EQUIPMENT 
Keyboard Microphone: YM-22 for FT-127RA and FT-627RA 

(YM-22 standard feature with FT-227RB) 
Squelch Unit • FP-4 AC Power Supply 

CPU-2500R/K 2M FMTransceiver 
with Central Processing Unit 

The age of computers has entered the amateur scene 
with the announcement of the CPU-2500R/K 2-meter 
FM transceiver. Controlled by a 4-bit central processing 
unit (CPU), the CPU-2500R /K contains a scanner, 4 
memory channels, manual or automatic tone burst, an 
optional sub-audible tone squelch, and 25 watts output. 

The keyboard microphone allows two-tone input for 
autopatch or control purposes, as well as remote pro-
gramming of dial or memory frequencies. 
Automatic ± 600 kHz repeater split, or program a split up 
to 4 MHz using the memory. Keyboard microphone 
albws remote programming of odd splits. 

CPU scanner will search for a busy or clear channel, 
upon your command. 
Four memory channels for simplex or repeater use, plus 
another memory channel for a split of up to 4 MHz. 

The radio. 
4fi 

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007 

YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati OH 45246 
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Awards  
Bill Gosney WB7BFK 
2665 North 1250 East 
Whidbey Island 
Oak Harbor WA 98277 

Note: The address shown for 
Bill Gosney in the August issue 
of 73 was incorrect. The correct 
address is that shown above. 

As editor of 73's newest col-
umn, I'm quite impressed with 
the warm reception received 
from so many of our readers sit-
uated throughout the world. Ob-
viously, my recent announce-
ment of an exclusive 73 Awards 
Program has turned quite a few 
heads and stimulated the inter-
est of a great many. I thank you 
all for your written support arriv-
ing from all continents on the 
globe. 
Without further to-do, let's 

turn to part II of our two-part 
series and learn for the first 
time about the four stateside 
award programs being spon-
sored by 73. Keep in mind that 
these awards were not meant to 
be an overnight venture nor 
were they designed to duplicate 
any in existence today. Each of-
fers its own degree of difficulty 
and creates a sense of accom-
plishment amongst those who 
are happy recipients. 

WORK ALL USA AWARD 
Sponsored by the editors of 

73 Magazine, this award is avail-
able to licensed amateurs 
throughout the world. To be 
valid, all contacts must be 
made January 1, 1979, or after. 
There are no band or mode re-
strictions; however, single-band 
accomplishments will be recog-
nized. 
To qualify, applicants must 

work each of the 50 US states 
within the same calendar year 
(January 1 through December 
31). Annual endorsements will 
be afforded those applicants 
who can substantiate their 
claim. 
To apply for the Work All USA 

Award, make a self-prepared list 
of claimed contacts in alpha-
betical order by US state, begin-
ning with the state of Alabama. 
Indicate the state, the callsign 
of the station worked, the date 
and time in GMT, and the band 
and the mode of operation. 
Do not sent QSL cards! Have 

your list of contacts verified by 
two amateurs, a local secretary, 
or a notary public. Forward your 
application along with the 
award fee of $3.00 or 8 IRCs to: 
Bill Gosney WB7BFK, 73 
Awards Editor, 2665 North 1250 
East, Oak Harbor, Whidbey 
Island, Washington 98277 USA. 
As you quickly surmised, the 

Work All USA Award with its 

12-month limitation, more or 
less in a manner of speaking, 
separates the men from the 
boys when it comes to working 
all states. 
Regardless of how difficult it 

may first appear, applicants 
who choose to work a few of the 
contesting events held each 
month or check into a few of the 
WAS nets will find the USA 
Award a relatively easy accom-
plishment. 
Now, on the other hand, 

should you care to undertake an 
even greater challenge, take a 
hard look at this next award. 
This one was designed to ap-
pear fairly simple at first glance, 
but will drive you right up the 
wall with frustration as it is pur-
sued. Known as the District En-
durance Award, you'll need to 
find yourself an accurate time-
piece, as you'll have exactly six-
ty minutes to work all US call 
districts. Simple, huh? Read on; 
there is a catch: 

DISTRICT ENDURANCE 
AWARD 

This award, sponsored by the 
editors of 73 Magazine, is of-
fered to licensed amateurs 
throughout the world. To be 
valid, all contacts must be 
made January 1, 1979, or after. 
There will be no band or mode 
restrictions. Contacts while a 
contest station or while working 
a contest station will not be 
allowed. Likewise, contacts 
made on any type of net opera-
tions will be invalid. 
To qualify for this award, 

applicants must work all ten US 
call districts in one hour or less. 
The time will commence the 
moment the first contact is 
made and will end with the time 
logged for the last district re-
quired. 
To apply, applicants must 

prepare a signed declaration 
that all contacts were indepen-
dent of contest or net opera-
tions. Applications should in-
clude a self-prepared list of 
claimed contacts in order of 
their prefix. Include the date 
and time worked in GMT, the 
band and mode of operatIon, 
and the state. 
Do not send QSL cards! Have 

your list of contacts verified by 
at least two amateurs, a local 
radio club secretary, or a notary 
public. Forward your applica-
tion along with the award fee of 
$3.00 or 8 IRCs to the attention 
of: Bill Gosney WB7BFK, 73 
Awards Editor, 2665 North 1250 
East, Oak Harbor, Whidbey 
Island, Washington 98277 USA. 
What would an awards pro-

gram be like without some sort 
of QRP incentive? With this in 
mind, the editors of 73 feature a 

special ten-meter achievement 
award. Being an avid user of 
converted Citizens Band equip-
ment, I found personal interest 
in this award and hope our 
readers will share the chal-
lenge. 

TEN-METER 10-40 AWARD 
Available  to  licensed 

amateurs worldwide, this award 
sponsored by the editors of 73 
Magazine offers a challenge 
second to none. To be valid, all 
contacts must be made on the 
10-meter band using only 
"channelized"  converted 
Citizens Band equipment or 
similar type "commercial 
units." Power is limited to 15 
Watts pep output. External 
amplifiers may not be used. 
To be eligible, all contacts 

must be made October 1, 1978, 
or after on either AM, SSB, CW, 
or FM. Mixed mode contacts are 
not valid. 
To qualify for this Ten-Meter 

Award, applicant must work 
and confirm at least forty (40) of 
the 50 US states. An endorse-
ment for all fifty states will be 
issued to those who verify their 
claim. 
To apply, make a list of con-

tacts in alphabetical order by 
US state beginning with Ala-
bama. Include the full callsign, 
date and time worked in GMT, 
band and mode of operation, 
and a brief description of the 
equipment used for each con-
tact claimed. 
Do not send QSL cards! Have 

your list verified by two 
amateurs, a local radio club 
secretary, or a notary public. 
Send your application along 
with your award fee of $3.00 and 
8 IRCs to: Bill Gosney WB7BFK, 
73 Awards Editor, 2665 North 
1250 East, Oak Harbor, Whidbey 
Island, Washington 98277 USA. 
As noted in the Ten-Meter 

Award rules, recognition is 
given for single-mode contacts 
only. To the best of my knowl-
edge, this award is the only one 
in existence that offers FM en-
dorsement. Should you or a 
friend be involved in the latest 
craze of 10-meter FM operation, 
be sure to pass the word along 
that we have an award designed 
especially for you. While you 
are at it, why not lend your Sep-
tember as well as this October 
issue of 73 to fellow amateurs 
who are not aware of our new 
awards program? All eight 
domestic and DX achievements 
are outlined. 
Though the title may be de-

ceiving, this next award is prob-
ably the ultimate in our 
domestic program. Consider it 
the toughest to attain. A look at 
the requirements clearly iden-
tifies the degree of difficulty in 
obtaining this award. Luckily 
we were sympathetic enough to 
eliminate any time limitations. 

CENTURY CITIES AWARD 
This award, sponsored by the 

editors of 73 Magazine, is avail-
able to licensed amateurs 
throughout the world. Designed 
as a dual Work-All-USA effort, 
the applicant who qualifies for 
this accomplishment will 
realize he has achieved what is 
probably the greatest feat in do-
mestic award programs avail-
able today. 
As with all the 73-sponsored 

awards, with the exception of 
the 10-meter incentives, all con-
tacts must be made January 1, 
1979, or after to be valid. 
To qualify, the applicant must 

work and confirm a minimum of 
two cities or towns in each of 
the fifty (50) US states for a total 
of 100 US cities. 
To apply, prepare a list of 

claimed contacts, listing each 
one in alphabetical order by 
state. As shown below, include 
the full callsign of the station 
worked, the date, the band, and 
the city. Beginning with Ala-
bama, your list will look some-
thing like the following exam-
ple: 
Alabama —W4ZZZ  March 31, 
1979, 14 MHz, Decatur; N4XXY, 
February 1, 1979, 21 MHz, 
Mobile.  Alaska —KL7AB, 
January 22, 1979, 7 MHz, An-
chorage; WL7WW, May 19, 
1979, 28 MHz, Fairbanks. 
Do not send QSL cards with 

your application! Have your list 
of contacts verified by two ama-
teurs, a local radio club secre-
tary, or a notary public. Enclose 
your verified list along with the 
award fee of $3.00 or 8 IRCs and 
send to: Bill Gosney WB7BFK, 
73 Awards Editor, 2665 North 
1250 East, Oak Harbor, Whidbey 
Island, Washington 98277 USA. 

ARROWHEAD RADIO 
AMATEUR FIFTY-YEAR 

CERTIFICATE 
A free certificate is being 

offered by the Arrowhead Radio 
Amateur Club of Duluth, Minn-
esota/Superior, Wisconsin, to 
celebrate fifty years of orga-
nized amateur radio in the Twin 
Ports area. 
For this award, any amateur 

within fifty air miles of 
Duluth/Superior is considered 
an Arrowhead amateur. To re-
ceive this award, US and Cana-
dian amateurs must work five 
Arrowhead amateurs; all 
foreign amateurs must work 
two Arrowhead amateurs dur-
ing the month of October, 1979. 
Contacts made during the 

Arrowhead Radio Amateurs Fif-
tieth Anniversary QS° Party on 
October 20 and 21, 1979, may be 
used for this certificate. 
Logs must show band, mode, 

date, time in UTC, and stations 
worked to receive this award. 
Send logs, with SASE or IRC, to 
Arrowhead Radio Certificate, 

Continued on page 176 
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HOMAS 
COMMUNICATIONS SPECIALS! 
ORDER YOURS TODAY! 

YAESU 
FT-9010M 
All Mode 
HF Transceiver 

DRAKE 
TR710R7 
Solid State 
synthesized 
HF transceiver 

kt ri t * . =31Pasu r :::1 

T E N- T E C 

I [N .1 FC 
Omni 0 
HI- Transceiver 

1COM  1C-701 
All Mode 
HF Transceiver 

It 332 LIST 

I  M EI 

ICOM 
IC 211 
2 meter 
Transceiver 

5/1.2. or• 

41 

YAESU FT-7B 

Frequency coverage.  0480 meters Enos 
',one USB. LSB. GIN  AM 100 Watts OC 
25 Watts AM Soaks knob tucleu0  roe 
6111 Calibrator. butlutn sernotoisakin sun 
0.04130041 - receiver 011 W tuning 

A Great 
Poi-table 

Solid Su m Alai 
Sa n LIM 

Call {CM OUOTE, 

E'F ss ueopo 

SWAN 
100 MX 

80•10 meters fully so110 sla m 
portable 'reflects ., C WOLSBI 
USB 235 watts all modes 1St 
one knob tune up  661,6701 m 
nors•  blanker  Vo•  13 8 
VDC .18A s6 •  .0 SE M 96 

CALL  OTE , 

MKDRI 
1104 I r. 
1=1114411* 

K D K 
THE NE W KOK FIA2016A TWO METER 
TRANSCEIVER (AT $299) IS FOR YOU! 

moo channels. Built in Mars  can heitItienCY 
1 It  LED dogit•I readout display. 4 channel  Re-

• - •  •  any W it. 16 Watts output end muct• - • 

sfr  

41 111611 • 

e.g, , 
YAESU 
ET•62560 
All Mode 
6 Meter 
Solid State 
Transceiver 

5895 List 
Call for quote 

•,• meter 1.11y 'Ord s• ale transceser  protects) • • 
,••s USEPLS BC W To tuniso rw,u11141 ten or DO * . 6, 

• P rOl  W ITVE r";er"r 'Cno'res =1! 

,t $899  Special Price - $679.00 

YAESU 

FT 12 IRA  120 MHz  FM TRANSCEIVER 
up4, 4, •6 6, 60 C44466111, wanner ern w rcv  e cies, 
or bull, CA•n,611  10v, memory channel*. suns .  Le p 
c04061.4 2.225 SOH 600 cnanneia 2 44141 . rn4610.645 3 
s mote, memos . atia , odd soo me mos 616  6u166, 
IWO 14, toneb.ret repeater 6401 I / 6 PAHL 13 8 VDC at 1 SA 
"Anson.,  15171 M iSt CalthwiS mee 

41 

YAE AU 
:PH 250014 
2 Melo, 

FM Transceiver 

remotest. toneburst. 250 0.131/4 to. 13 
• no wt free coverage 144 148 W O Gom m - 

SW.001.1 

DeFfiZn_ 

Dentron 
GLA-1000 
LINEAR 
AMPLIFIER 
• •• 

uv• •• 33 

D erT rO n_ 

DENTRON 
Clipporfon L 

160.6 •  • 

Its AL PHA 

ALPHA 

76A 

lOel 760 by ETO olterce lull po w elm .. hop cunyecrent 
s releel up io 2 SAW PEP SSD row average CCS  ...,,r 
• 8.21.1142. 3-24501/ Nominal drive is 100W PEP 60 
ilsod 2•Eintec W74 ceramosonsial moon ,r, WS/ 0. 
Locted 30011 .7., 1 75 .1)..t5 

1  O Os 

if 0 
YAESU FT.207R 

144-148 RHO FM Synthesised Heed-
Held Four memorise plus offset Auto 
Scan. Krytmerd entry. 3 walls output. 
einernatk battery mew. LEO Oleplay, 
INC Antenna Cennecter, condenser 

mike. and MUCH MORE 
Gel your mem In to insure delivery 

by tots NM 

List $399 
Call tor Ovate! 

11 • - I 1  ey 

M FJ 

For compact antenna tuners, CW keyers 
and audio filters -

It's MFJ! 
Give us a call to quote your needs' 

lor Chnytei 

ELM 
2 Meter Mobile Amplifiers 

PA-2-25 B 25 W atts  72.95 

PA-4-80 BL   80 Watts 219.95 

PA-4-160 BL  160 W atts  281.95 

PA-15-40 BL  40 W atts  129.95 

PA-15-80 BL  80 Watts  189.95 

PA-15-160 BL  160 Watts  289.95 

PA.45.160 BL  160 Watts  229 95 

List 

6min:raft 
Cell for Quote! 

CUSHCRAFT 
ANTENNAS 
N.F. - VHF - UHF - Cuseeraft Builds on, stump' 

List  Lis' 

ATB 34  M OS  14711  36 , 
aGes Hu n 
1011,5  0344 10T 
1505  HU MS 

ATV4 
ATV 5 

000 2 
004 

ARA 220 
ARti450 
A144 lt 

r.7 

'Vhf . n , nw e rs n 

* X I = 

VHF ENGINEERING 
iSie ye got an rn.deplh 810017 of kits and assembled 

VHF and UHF M R% Boards 

Let Us Ouote Your Needs! 

THITP1M• 

Hy.Geln Antennas   
In-Depth Hy-Gain Stock! 

1313.111 

7145DX 

18130 463 

TRI M% 

102063 

18AVTIWB 

ii1AU0 

Li t 

Ida 95 
NW 95 
229 % 
329 95 
14995 
13836 

6785 

12AU0  42 09 

C•11 tor out sp .'s, ofic w , 

ROHN 

ROHN TOWER 
Rohn 250 Products In stock 

Also, lull line of Rohn 
accessories to put up a great 
tower I antenna system! Call 

for further Info. 

so Ohms nominal impedance VSV4R  ( .3 1 
with UHF connectors 1 05 max -Ex-
panded scales of 25. 50 II 100 permits 
direct reading from 100 Mw 10 10.000 

BIRO MODEL 43 
M ilne Welt Meter 

$125.00 
'all for yours today 

[LR Al  a  C 

. o o 
R OB OT  V 

All Units and Accessories 
List 

Model 400 Scan Converter  795 00 
10M915 Monitor  259 00 
TC.1000 Camera  279 00 

Call for your Quotes and slow 5010 needs! 

A RRL 

PUBLIC ATI ONS 

All ARAL Books, Maps, etc 

171 stock'! 

Tune In the World  700  ARRL Logbook  1 75 
Hints and Kinks  4.00  Understanding Amateur 
License Manual  400  Radio  5.00 
Antenna Handbook 5.00  ARRL Codelut  8 OD 
Radio Amateur  And 
Handbook  9.75  Much Morel 

AMECO, 73 AND CALLBOOK PUBLICATIONS 

Map Library  3.75 
U.S. Callbook  15.95 
DX Callbook  14.95 

A meco Novice Guide  5.95 
A meco Code Course  4.95 
Radio A mateur Theory Course  4.95 
73 VHF Antenna Book  4.95 

73 Novice Study Guide  4.95 
73 General Study Guide  495 

Plus Much More! Call Us! 

SAXTON WIRE / OABURN INSULATORS 

Antenna Wire 
18 gauge solid copperweld 50  1.09 
14 gauge solid copperweld 50'  3.29 
12 gauge solid copperweld 50'  3.99 
14 gauge stranded  3.98 
16 gauge stranded  2.69 

Dipole insualtors 
4" porcelain end  .96 
4" porcelain center  1.41 
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NE W AND USED EQUIP MENT -Get on our used equipment mailing list." 

TRADES WELCOME "The best allowances anywhere" 
"We buy good used SSB gear" 

OUR EVERYDAY LOW PRICES "remain the same for cash or trade-ins!" 

24 HOUR U.P.S. SHIPPING "Just a phone call away" 

COMPLETE RADIO SERVICE SHOP "Mail Order Repair Service" 

• Fast Efficient Service  • Most Repairs Done and Shipped Within 14 Days 
• We Repair All Brands  • Amateur Extra/First Class Licenses 

• All Work Guaranteed  • Include Manuals and Power Supply 
• Send Us Your Defective Equipment Prepaid Shipping 

OUR FINE REPUTATION SPEAKS FOR ITSELF . . ."YOU SHIP IT — WE FIX IT'' 

WE TAKE PHONE ORDERS OR SHIP C.O.D. 

Call 
or Write 
for your 

super quote 
today! 

master charge 

WE EXPORT 

(Sub-Dealers 
wanted In 

foreign countries) 

Call 111-800-243-7765 
ORDER YOURS TODAY! 

I  Ffi.4-• -us , 

''... - -2" i V- t d - • .11- . :. • •— 
,  

. 1 1 -- . . .  -- i :,-...6.;:r:.,011, : :iliac's 

I ,4. , -7-• 
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USED EOUIPMENT—We have a great selection of clean, used gear We 
bring it up to normal specifications in our Service Shop before resale 

J . 

I 

7. • ro di „ 

• 
1"1.-.9A -91  .• 

w. r  -'-.-  ••;', 
4  -"  • 

• Aosmi 

I I e 
I • 

s 4  II 64 
• 

OUR 2 METER CORNER—Seems a lot of the local hams like this spot the 
best  Must be the free coffee pot 

' 
'4.1•111 = 

We have a great selection of used gear ready to demonstrate All new  SERVICE SHOP—using Cushman CE-4B Signal Generatc , 
factory sealed cartons in our warehouse  Spectrum Analyzers H P Scopes- We  0 

t - 

•.••• 

••••  Ob 

- . = 

REM 
LOOK—at the clean used Collins gear, They lust don t build em like tna' 
anymore Now you can afford to own an "S" line' 

1 -4'1'7 

INVENTORY WAREHOUSE 
prices and latest 

IC-701 

1 
le volume assures you the be 

Call for New Retail Catalog & Monthly Used Equipment List! 
AUTHORIZED DEALER . . . 

. . FOR OVER 50 MAJOR LINES  Alda  New and Used Equipment: 

Alliance  ETO Alpha  Mosley 
Ameco  Ham Key  Murch 
ARRL  Hustler  PIPO 

Atlas  Hy-Gain  Robot 
Bencher  ICOM  Rohn 
Bird  JW Miller  Saxton Wire 
B & W  KDK  Shure 
Callbook  KLM  SST Electronics 
CDE  Larsen  Swan 
CES  MFJ  Telex 
Covercraft  Microlog  Ten Tec 
Cushcraft  TET Antennas 
Dentron  Trac 
Drake  Unadilla 

We Sell and Service the Following 

VHF Engineering 
Vibroplex 
Wilson 
Wilson Commercial 
Yaesu 

HoMAS 
COMMUNICATIONS 

95 Kitts Lane, Newington, Conn. 06111 
"Near ARRL Headquarters" 

Connecticut Residents Call. 203-667-0811 
OPEN MON -FRI  10-6 • THURS  10-8 PM  • SAT  10-4 

EASY DIRECTIONS Rt 15 South — 2 blocks past McDonald's (Berlin Turnpike) 

SUB-DEALER INQUIRIES INVITED! (Send letterhead for complete package) 



Contests  
Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

CALIFORNIA OSO PARTY 
Starts: 1800 GMT October 6 
Ends: 2359 GMT October 7 
Single-operator stations are 

limited to 24 hours operating 
time with on and off periods 
clearly marked in the log. Multi-
operator stations may operate 
the full 30 hours. Stations may 
be worked once per band per 
mode, simplex only. CA sta-
tions that change counties may 
be considered new stations. 
EXCHANGE: 
CA stations send OSO 

number and county. All others 
send QS° number and state, 
province, or ARRL country. 
FREQUENCIES: 
CW-1805, 3560, 7060, 14060, 

21060, 28060. 
SSB - 181 5, 3895, 7230, 

14280. 
Novice CW -3725, 7125, 

21125, 28125. 
SCORING: 
Each complete contact is 

worth 2 points; CA stations 
count the 50 states plus VO/VE 
1-7 and VY1 for a maximum of 58 
multipliers; non-CA stations will 
use the number of different CA 
counties worked, a maximum of 
58. Final score equals QS0 
points times the multiplier. 
ENTRIES: 
Summary sheet and logs 

must be postmarked not later 
than November 1 and sent to: 

NCCC, c/o Alan Brubaker K6X0, 
34456 Colville Place, Fremont 
CA 94536. Please include a 
business-size SASE with your 
entry. Awards for individuals 
and clubs will be awarded. 

GAP ANNUAL OCTOBER 
OSO PARTY 

Starts: 2000 GMT Saturday, 
October 6 

Ends: 0200 GMT Sunday, 
October 7 

Sponsored by the QRP 
Amateur Radio Club Interna-
tional, Inc., the contest is open 
to all amateurs and all are eligi-
ble for the awards. Stations can 
be worked once per band for 
QS0 and multiplier credits. 
General call is "CQ QRP." 
EXCHANGE: 
Members send RS(T), state/ 

province/country, QRP number. 
Non-members send RS(T), state/ 
province/country, power input 
in Watts. 
SCORING: 
Each member QS0 counts 3 

points. Non-members count 2 
points per QS°. Stations other 
than W/VE count as 4 points. 
Multipliers are as follows: more 
than 100 Watts input = xl, 25 to 
100 Watts = x1.5, 5 to 25 Watts 
input = x2, 1 to 5 Watts input = 
x3, and less than 1 Watt input = 
x5. Final score is QS0 points 
times total number of states/ 
provinces/countries per band 
times the power multiplier. 
FREQUENCIES: 
CW-1810, 3560, 7060, 14060, 

Oct 6-7 

Oct 13-14 

Oct 20-21 

Oct 27-28 
Oct 28 
Nov 3-4 

Nov 10-11 

Nov 11 
Nov 17-18 

Nov 24 
Nov 24-25 
Nov 25 
Dec 1-2 
Dec 1-3 

Dec 8-9 

Calendar 
ORP Annual October OSO Party 
California OSO Party 
VK/ZL/Oceania DX Contest-Phone 
ARRL CD Party-CW 
9-Land OSO Party 
VK/ZL/Oceania DX Contest-CW 
RSGB 21128 MHz-Phone 
ARRL CD Party-Phone 
Arrowhead Fiftieth Anniversary OSO Party 
WADM Contest 
Jamboree on the Air 
RSGB 7 MHz-Phone 
CO Worldwide DX Contest-Phone 
Crazy Eight Net OSO Party 
ARRL Sweepstakes-CW 
RSGB 7 MHz-CW 
CO-WE Contest 
IPA Contest 
OK DX Contest 
ARRL Sweepstakes-Phone 
Austrian 160 CW Contest 
DAFG Short Contest-SW 
CO Worldwide DX Contest-CW 
DAFG Short Contest-VHF 
ARRL 160 Meter Contest 
North Carolina OSO Party 
Connecticut OSO Party 
ARRL 10 Meter Contest 

21060, 28060, 50360. 
SSB - 1810, 3985, 72 8 5, 

14285, 28885, 50385. 
Novice-3710, 7110, 21110, 

28110. 
All frequencies plus or minus 

5 kHz to clear QRM. 
AWARDS: 
Certificates to the highest-

scoring station in each state, 
province, or country. Other 
places will be given depending 
on activity. One certificate for 
the station showing three 
"skip" contacts using lowest 
power. 
ENTRIES: 
Send full log data, including 

full name, address, and bands 
used, plus equipment, anten-
nas, and power used. Entrants 
desiring result sheet and scores 
please enclose a business-size 
SASE. Logs must be received by 
October 31 to qualify. Send all 
logs and data to: QRP ARC Con-
test Chairman, E. V. Sandy 
Blaize W5TVW, 417 Ridgewood 
Drive, Metairie LA 70001. 

9-LAND OSO PARTY 
Starts: 1800 GMT Saturday, 

October 13 
Ends: 2359 GMT Sunday, 

October 14 
A maximum of 24 of the 

30-hour period may be worked. 
EXCHANGE: 
9-land stations send RST, 

county, and state. All others 
send RST, state, province, or 
ARRL country. The same sta-
tion may be worked once per 
band and mode. If any station 
change counties, it may be 
worked again. 
SUGGESTED FREQUENCIES: 
CW-1805, 3560, 7060, 14060, 

21060, 28060, + VHF. 
SSB - 1 815, 3895, 7230, 

14280, 21355, 28600, + VHF. 
Novice-3725, 7125, 21125, 

28125. 
AWARDS: 
Certificate to top score in 

each state, province, and ARRL 
country, 2nd and 3rd if justified. 
Also top mobile, portable, multi-
single, multi-multi, club, and 
Novice. 
SCORING: 
Each QS° is worth 2 points. 

Scores shall be computed as 
follows:  9-land -(#QS0s) 
(states + provinces + ARRL 
countries + 9-land counties) (2 
points/QS0) = total; others-(#-
QS0s) (9-land counties) (2 
points/QSO) = total. 
REPORTING: 
Submit summary sheet and 

log. Each new multiplier shall 
be clearly indicated. Send logs 
and a large SASE to III Wind 
Contesters, c/o John W. Sikora 
WB9I WN, 8155 Woodlawn 
Street, Munster IN 46321, for 
results. 

ARROWHEAD FIFTIETH AN-
NIVERSARY OSO PARTY 
Operating periods: 

1500 GMT October 20 to 0300 
GMT October 21 

1500 GMT to 2359 GMT Octo-
ber 21 

This QS° party is sponsored 
by the Arrowhead Radio Ama-
teurs Club and is to help cele-
brate fifty years of organized 
amateur radio in the Duluth MN-
Superior WI area. The club was 
first affiliated with the ARRL in 
1929. The contest is open to all 
radio amateurs. All amateurs 
within 50 air miles of Duluth/Su-
perior are considered Arrow-
head amateurs in this contest. 
Arrowhead amateurs may work 
anyone; amateurs outside the 
area may work only Arrowhead 
amateurs. The same station 

Continued on page 174 

Results 
RESULTS OF THE 1979 COUNTY HUNTERS SSB CONTEST 

Fixed 
N7TT/2 
WD4FGW 
WA9MSW 
WB4UPW 
W8WT 
K9GTO 
W7JYW 
WB9DCZ 
WA2GPT 
W1DIT 
WD4PZN 
N7SU 
WD8MDG 
VE3RN 
K2EL 
K8BBH 
N500 
WA9WGJ 
WB1ANT 
VE3IR 
**plaque  Winner 
*Certificate Recipient 

2,034,760*• 
835,835* 
809,710' 
786,828" 
346,104' 
341,964' 
173,019' 
165,200' 
83,185" 
64,288' 
60,288' 
54,802 
50,400 
39,344 
8,250 
5,610 
3,320 
3,124 
1,088 
460 

Mobile 
N4UF  555,385•• 
Al5P  477,688** 
K3KX  253,242* 
WAOYJL  94,188' 
WOBK  62,964* 
W5AWT  51,531* 
WOEWH  48,160' 
VE3IR  17,861* 
K9DZG  15,067* 

WOOWS 343,555 
(check log) 

CT1BY 
I2PHN 
VK4VU 
CT1TZ 
LA5YF 

DX 
61,236'• 
48,440* 
45,288' 
1,804 
1,612' 

SWL 
SWL-NL-4276" 
Netherlands 24,336 

28 



OSCAR Orbits 
  Courtesy of AMSAT 

The listed data tells you the time and place that OSCAR 7 and 
OSCAR 8 cross the equator in an ascending orbit for the first time 
each day. To calculate successive OSCAR 7 orbits, make a list of 
the first orbit number and the next twelve orbits for that day. List 
the time of the first orbit. Each successive orbit is 115 minutes 
later (two hours less five minutes). The chart gives the longitude of 
the day's first ascending (northbound) equatorial crossing. Add 
29 ° for each succeeding orbit. When OSCAR is ascending on the 
other side of the world from you, it will descend over you. To find 
the equatorial descending longitude, subtract 166° from the 
ascending longitude. To find the time OSCAR 7 passes the North 
Pole, add 29 minutes to the time it passes the equator. You should 
be able to hear OSCAR 7 when it is within 45 degrees of you. The 
easiest way to determine if OSCAR is above the horizon (and thus 
within range) at your location is to take a globe and draw a circle 
with a radius of 2450 miles (4000 kilometers) from your 0TH. If 
OSCAR passes above that circle, you should be able to hear it. If it 
passes right overhead, you should hear it for about 24 minutes 
total. OSCAR 7 will pass an imaginary line drawn from San Fran-
cisco to Norfolk about 12 minutes after passing the equator. Add 
about a minute for each 200 miles that you live north of this line. If 
OSCAR passes 15* east or west of you, add another minute; at 30 °, 
three minutes; at 45 °, ten minutes. Mode A: 145.85-.95 MHz uplink, 
29.4-29.5 MHz downlink, beacon at 29.502 MHz. Mode B: 
432.125-.175 MHz uplink, 145.975-.925 MHz downlink, beacon at 
145.972 MHz. 

OSCAR 8 calculations are similar to those for OSCAR 7, with 
some important exceptions. Instead of making 13 orbits each day, 
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital 
period of OSCAR 8 is therefore somewhat shorter: 103 minutes. 

22304qrp 
22316 
22329X 
22341 
22354 
22367 
22379 
22392qrp 
22404 
22417X 
22429 
22442 
22454 
22467 
22479qm 
22492 
22504X 
22517 
22529 
22542 
22554 
22567qrp 
22579 
22592X 
22605 
22617 
22630 
22642 
22655qrp 
22667 
22680X 

To calculate successive OSCAR 8 orbits, make a list of the first 
orbit number (from the OSCAR 8 chart) and the next thirteen orbits 
for that day. List the time of the first orbit. Each successive orbit is 
then 103 minutes later. The chart gives the longitude of the day's 
first ascending equatorial crossing. Add 26 ° for each succeeding 
orbit. To find the time OSCAR 8 passes the North Pole, add 26 
minutes to the time it crosses the equator. OSCAR 8 will cross the 
imaginary San Francisco-to-Norfolk line about 11 minutes after 
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.50 
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz 
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz. 

OSCAR 7 Orbital Information 
Orbit  Date  Time  Longitude 

(Oct)  (GMT)  of Eq. 
Crossing 'W 

1 011301  839 
2 0012:21  68.7 
3 010638  82.3 
4 000558  67.2 
5 010015  80.8 
6 015432  94.3 
7 0053:52  79.2 
8 014809  928 
9 0047:29  77.6 
10  0141:46  912 
11  004106  761 
12  013523  89.7 
13  0034:44  74.5 
14  0129:01  88.1 
15  002821  73.0 
16  0122:38  86.6 
17  0021:58  71.4 
18  0116.15  85.0 
19  001535  69.9 
20  0109:52  83.5 
21  0009:12  68.3 
22  0103:29  811 
23  000250  667 
24  0057.06  80.3 
25  015123  93.9 
26  005044  78.8 
27  0145:01  92.4 
28  004421  77.2 
29  0138:38  90.8 
30  003758  75.7 
31  0132-15  89.3 

8011Abn 
8025Abn 
8039X 
8053Abn 
8067Abn 
8081Jbn 
8095J bn 
8109Abn 
8123Abn 
8137X 
8151Abn 
8165Abn 
8179Jbn 
8193Jbn 
8207Abn 
8221Abn 
8235X 
8249Abn 
8263Abn 
8277Jbn 
8290Jbn 
8304Abn 
8318Abn 
8332X 
8346Abn 
8360Abn 
8374Jbn 
8388Jbn 
8402Abn 
8416Abn 
8430X 

OSCAR 8 Orbital Information 
Orbit  Date  Time  Longitude 

(Oct)  (GMT)  of Eq. 
Crossing ''W 

1 0004 26  475 
2 0609 35  48.8 
3 0014 44  50.2 
4 001953  51.5 
5 0025 02  52.8 
6 0030 12  54.1 
7 003521  554 
8 0040.30  567 
9 004539  580 
10  aiso:48  59.3 
11  0055:57  60.6 
12  0101 06  61.9 
13  010615  63.2 
14  0111 24  64.5 
15  0116 33  658 
16  0121:42  67 1 
17  012651  684 
18  0132-00  697 
19  013709  71.0 
20  014218  723 
21  000413  478 
22  0009.22  49.1 
23  0014:31  50 4 
24  0019.40  51.8 
25  0024:49  53.1 
26  002958  54 4 
27  0035.06  55.7 
28  0040.15  57.0 
29  004524  583 
30  0050 33  596 
31  0055 42  609 

FCC 
Some 73 readers have in-

quired about the legality of 
building and using the MDS 
receiving system featured in the 
August, 1979, issue ("You Can 
Watch Those Secret TV Chan-
nels"). In response to these in-
quiries, an FCC Public Notice 
(dated January 24, 1979) on 
MDS is reproduced here. 
The key issue seems to be 

whether the reception of MDS 
transmissions by an amateur 
experimenter constitutes an il-
legal "benefit" under Section 
605 of the Communications Act. 
Before you construct your own 
MDS receiving system, we urge 
you to read the material below. 

UNAUTHORIZED INTERCEP-
TION AND USE OF MULTI. 
POINT DISTRIBUTION 
SERVICE (MDS) 
TRANSMISSIONS 

In response to a few informal 
inquiries and complaints, this 
Notice is a reminder that the un-
authorized reception and ben-
eficial use of addressed com-
munications in the Multipoint 
Distribution Service (MDS) is a 
violation of Section 605 of the 
Communications Act of 1934 
(47 U.S.C. §605). 

MDS is a common carrier ser-
vice which utilizes an omnidi-
rectional radio transmission to 
distribute addressed broad-

band communications (usually 
forms of television information) 
for simultaneous reception at 
multiple fixed receive points by 
the members of commercial, or 
other institutional, subscribers 
in accordance with their 
specific transmission, recep-
tion, and informational require-
ments. 

MDS stations are not tele-
vision broadcasting stations. 
They operate on microwave 
radio frequencies (2150-2162 
MHz) which are allocated for 
common carrier service be-
tween fixed points, and which, 
because of their high fre-
quency, are not receivable by 
conventional television or other 
receivers. Additional equipment 
is required to down-convert or to 
demodulate the microwave sig-
nal before it can be utilized by 
those television receivers, fac-
simile terminals, or computer 
data display terminals autho-
rized to receive the communica-
tion by its sender. 

Nor are MDS stations dis-
seminating radio communica-
tions intended to be received by 
the general public. MDS station 
transmissions generally con-
sist of various forms of private 
television, high-speed com-
puter data, facsimile, control 
information, or other forms of 

addressed broadband commu-
nications. This programming is 
provided to the station by its in-
stitutional subscriber and is in-
tended to be received only by 
members of the subscriber 
organization located at the 
multiple receive points. The 
MDS station transmits this pro-
gramming pursuant to a federal-
ly-regulated tariff and is respon-
sible for both its transmission 
and reception under Section 
21.903 of the Commission's 
Rules and Regulations (47 
C.F.R. §21.903). Although this 
rule permits the station's insti-
tutional subscriber the option 
of owning the microwave receiv-
ing equipment, such equipment 
must be installed, maintained, 
and operated pursuant to the 
carrier's instruction and con-
trol. 

Section 605 of the Communi-
cations Act makes it unlawful: 
-for a person not authorized 

by the sender to intercept radio 
communications and divulge or 
publish the existence, contents, 

substance, purport, effect, or 
meaning thereof to any per-
sons; or, 
-for a person not entitled 

thereto to receive radio commu-
nications and use such commu-
nication or any part thereof for 
his own benefit or for the 
benefit of another who is not en-
titled thereto (emphasis added). 

Because material transmit-
ted over stations is not intended 
to be "broadcast" material 
within the meaning of Section 
605, authority for its reception 
and use must be given by the 
sender. Therefore, persons will 
be in violation of the law if they 
divulge, publish, or use for their 
own benefit any MDS communi-
cations which they were not 
authorized to receive. 

Violations of Section 605 can 
result in either criminal pro-
secution or civil lawsuit, or 
both. See KMLH Broadcasting 
Corp. v. Twentieth Century 
Cigarette Vending Corp., 264 F. 
Supp. 35 (C.D. Calif. 1967). 

Ham Help 
I have a Heathkir SB-110A 

6m SSB/CW transceiver. I was 
thinking about getting a new rig 
that was more up to date, but 
after I saw the price tags on 
them, I decided to keep the 
110A. Can anyone recommend a 
noise blanker for this rig? 

I'd like also to find out about 
all mods that can be done to the 
SB-110A to modernize it. I would 
appreciate any information that 
anyone can give me. Thanks. 

SSG Gary Kohtala HL9TG 
USAFS-K, Box 194 

APO San Francisco 96271 
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New Products 
ICOM'S IC-701 ALLBAND ALL-
SOLID-STATE TRANSCEIVER 
When an Icom IC-701 trans-

ceiver arrived at the 73 shack, I 
was pleasantly surprised by the 
size of the three boxes that the 
rig, its companion power sup-
ply, and several other accesso-
ries were packed in. Times had 
certainly changed from when I 
stumbled through the door with 
a brand new tube-type rig just a 
few years ago. The 701's size 
(111 mm x 221 mm x 311 mm) 
and 7.3-kg weight make it an 
ideal competitor in the growing 
mobile radio market. 
There is no tune-up to worry 

about, since the radio is broad-
banded. You just set the band 
and frequency and start talk-
ing. It's almost as easy as 
operating a 2-meter rig. The 701 
has full coverage of the HF 
spectrum in the USB, LSB, CW, 
and RTTY modes. Receive ca-
pability for the 15-MHz WWV 
signal is also included. 
After the rig was unpacked, 

there was concern as to how 
such a small box could possi-
bly do so much. The controls 
seemed to be crowded and it 
looked easy to make a mistake. 
A month of operating has 
proven this to be an ill-founded 
fear. The front panel is well laid 
out —Icom certainly engineered 
it well. 
The solid-state finals don't 

need any coaxing to reach their 
rated 200-Watt input level. A 
thermostatically controlled fan 
is included, but in normal SSB 
use it has never had to kick in. 
This rig runs cool. It is impor-
tant to use a well matched an-
tenna with your 701, a small 
price to pay in an age when 
many ham shacks have anten-
na tuners already. If the trans-
mitter does overheat, the flash-
ing frequency display lets you 

lcom's IC-701 transceiver. 

know that it's time to pull the 
switch and find out what's 
wrong. 

Versatile Vfos 
Anyone who operates 73's 

IC-701 mentions the synthe-
sized tuning as an outstanding 
feature. The computer-compat-
ible tuning system allows 
110-Hz increments in frequency 
selection. Even the most 
discriminating amateur should 
be pleased with being no more 
then 50 Hz from the desired fre-
quency. The musical effect that 
occurs when a heterodyne is 
tuned in always brings a smile 
to the face of a first-time user. 

The tuning knob has a 5-kHz 
per revolution change, but a 
"fast tune" position allows the 
band to be covered in seconds. 
The only analog readout avail-
able is from the 100-Hz and 
1-kHz dial markings. The idea 
of being totally dependent on a 
digital display doesn't seem so 
bad when you remember that 
dial backlash and the like are 
things of the past with the IC-
701. No external vfo is needed, 
since the rig contains two in-
dependent ones. It is handy to 
set vfo "A" on a particular 
receive channel and use vfo 
"B" for transmitting when 
working DX. Total flexibility is 
the best way to describe it. 
This rig stands apart from 

the rest when an !corn IC-RM2 
is hooked to the accessory 
socket. It is a whole new world 
of operating when you can 
change bands and enter fre-
quencies from a keypad. Push a 
button and you are on a com-
pletely different band and 
predetermined frequency; push 
another button and the 701 
scans to the band edge, all in 
less time then it takes to say 
your callsign. The RM2 pro-

vides a second digital readout 
that is smaller than the 701's 
display, but it is still very use-
ful. Four frequencies may be 
stored in memory and three dif-
ferent scanning rates are avail-
able. Any number of schemes 
involving remote operation, 
crossband repeaters, etc., are 
possible, thanks to the compu-
ter-compatible tuning system. 

Helpful Extras 
No matter how versatile the 

Icom IC-701 synthesizer is, the 
rest of the rig must also be con-
sidered. Despite the lack of any 
pre-select control, the receiver 
seems to offer a sensitivity that 
is comparable to tuned rigs. 
SSB reception lacks any tinny 
or echoing quality, and the ex-
ternal speaker does a more 
than adequate job. The pass-
band and RIT features are very 
smooth and go a long way in 
eliminating troublesome QRM. 
The instruction manual honest-
ly states that the noise blanker 
works best with pulse-type 
noise, but may not be effective 
in all cases. Mobile operators 
may not be interested in fea-
tures like a 10-dB attenuator 
and selectable agc, but Icom in-
cludes them for amateurs who 
take their operating seriously. 
Speech processors have 

become more than just an op-
tion with most new trans-
ceivers, and the 701 is no excep-
tion. Icom advertisements 
suggest that the rf processor 
may be left on all the time 
without worrying about the 
final transistors. However, we 
found that the added punch 
given by the processor means 
slightly less fidelity for the 
operator on the other end. Pro-
cessing is definitely used when 
I am in a pileup or similarly 
tough situation. The proper ad-
justment of the speech pro-
cessor and microphone gain 
can be a bit confusing at first, 
especially when you switch to 
CW and the process control 
knob sets the output level. 
Hams who split their time be-
tween SSB and CW will be 
pleased with the 701's separate 
VOX delay values for each 
mode. No compromise here— 
there is even a separate volume 
control for the sidetone. 

The four VOX adjustments, 
plus seven other controls, are 
found under the access cover 
which is conveniently located 
on top of the radio. !corn has in-
cluded an swr metering circuit. 
Unfortunately, it is easy to 
leave the "set" switch on, 
canceling the power-out (PO) 
metering. The swr meter is nice 
for making occasional antenna 
checks, but it can't compete 
with the external variety. An-
other frill is the dimmer switch. 
This allows the frequency dis-
play and meter illumination to 
automatically change when the 

room lighting shifts. 

A Few Bugs 
The IC-701's most noticeable 

deficiency was revealed when 
it came time to interface the rig 
to the real world. Use with 
many linear amplifiers will re-
quire the addition of a small 
12-volt relay for switching and a 
10k pot to control the ALC level. 
A more frustrating problem oc-
curred when I tried to use an 
electronic keyer. The instruc-
tion manual dictates that the 
terminal voltage of any external 
keying device must be less 
then .4 volts dc. Since many 
keyers use electronic switch-
ing, they will not work here. 
When I contacted an Icom rep-
resentative about this problem, 
he suggested that the keyer 
output circuit be modified. It 
was also mentioned that Icom 
does not consider this to be a 
fault of the 701, and no changes 
are planned. 
To save space, a miniature 

phone jack is used for the key 
rather then the universally ac-
cepted 1/4-inch type. If you want 
to use the IC-RM2 remote con-
troller in addition to other ac-
cessories, it will be necessary 
for you to modify the 24-pin ac-
cessory plug or obtain the IC-
EX1 extension terminal. The 
EX1 overcomes the switching 
relay problem and offers a 
1/4-inch-jack-to-miniature-
phone-plug combination for 
CW keying. Although the inter-
facing problems are not insur-
mountable, they can mean an 
unneeded delay for the ama-
teur who expects easy hookup. 

Since the IC-701 relies heavi-
ly on digitally-based circuitry, rf 
shielding is very important. Cor-
respondence with other hams— 
and on-air testing —have 
shown that feedback problems 
may occur, especially when the 
IC-RM2 remote controller and 
high-power amplifier are used. 
Good grounding practices and 
careful attention to the audio 
lines help to cure these bugs. 
The instruction manual gives 
adequate information on prob-
lems that may result from 
misadjustment of the normal 
user controls, but little informa-
tion is available about other dif-
ficulties that may crop up. 
[corn has incorporated more 

then 470 solid-state devices in 
the 701. The theory documenta-
tion provides a general outline 
of the design, but with a few ex-
ceptions, it does not give a de-
tailed description of individual 
circuits. Because of the com-
plexity and small size of the IC-
701, it is doubtful that most 
hams would want to service it. 
Some instructions for internal 
adjustments are given. These 
often require a frequency 
counter, rf voltmeter, signal 
generator, or oscilloscope. A 
highly competent dealer or 
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lcom distributor is the best 
source of help for the less 
adventuresome owner. 
Being limited to admiring the 

rig's outward appearance is not 
an unpleasant pastime. The 
IC-701 is a sharp looking, highly 
functional unit. Except for peel-
ing lamination on the faceplate 
of the RM2, our 701, with ac-
cessories, has performed well 
during daily use for the past 
month. Although lcom's com-
pact "black box" seems 
dwarfed by the nearby antenna 
tuner, it is a real performer. 
Icon?, 3331 Towerwood Drive, 
Suite 304, Dallas TX 75234; 
(214)-620-2780. 

Tim Daniel N8RK 
Peterborough NH 

30-MEGAHERTZ, DUAL-TRACE, 
PORTABLE MINISCOPE 
Non-Linear Systems has in-

creased the number of their 
Miniscope oscilloscopes to 
three with the introduction of 
their Model MS-230 30-mega-
hertz, battery-operated, dual-
trace miniscope. Its size is 2.9 
inches high by 6.4 inches wide 
by 8.5 inches deep. The weight 
is 3.5 pounds, including bat-
teries. 
The MS-230 features alter-

nate, chopped, and separate 
sweep modes. Internal and ex-
ternal trigger modes are in-
cluded. There are 12 vertical 
gain settings for each channel's 
range, from 0.01 to 50 volts per 
division. Timebase settings 
range from 0.05 microseconds 
to 0.2 seconds per division. Ver-
niers are provided for timebase 
and vertical amplifier adjust-
ment. 
The MS-230 Miniscope in-

cludes a horizontal input chan-
nel and an internal calibrator. 
The graticule consists of 
.25-inch divisions arranged 5 
across and 4 high. 
The MS-230 comes complete 

and ready to use. Included are 
input cables and a battery 
charger permitting battery or 
line operation. Accessories in-
clude a 10:1, 10-megohm probe 
and a leather carrying case with 
shoulder strap and belt loop. 
For further information, con-

tact Non-Linear Systems, PO 
Box N, Del Mar CA 92014; (714)-
755-1134. Reader Service num-
ber N22. 

A CRITICAL REVIEW 
OF THE DRAKE UV-3 

Drake's three-band VHF/UHF 
FM transceiver has gotten a 
good deal of attention and dis-
cussion. I've had one since 
Christmas, and I'd like to pass 
on comments about my experi-
ences with it. 

Vital Statistics 
The UV-3 is a synthesized 

unit with 5-kHz steps. Coverage 
is all of 2 meters, all of 220, and 

440 to 450 MHz. The unit can be 
ordered with any one band, any 
two, or all three. Built-in offsets 
are zero, plus or minus 600 kHz 
on 2 meters, plus or minus 1.6 
MHz on 220, and plus or minus 
5 MHz on 440. Up to three addi-
tional offsets may be pro-
grammed on a plug-in diode 
board, and the same three are 
shared between all bands. The 
frequency may be set up on 
front-panel switches, or up to 
four frequencies in each band 
can be diode-programmed. A 
master switch selects either 
the front panel or any of the pro-
grammed frequencies. The 
bandswitch is unconditional. 
There are no tune-up controls. 
Each band uses a separate rf 

section, each adding 21/2" to 
the depth of the case. Each 
band has a separate antenna 
jack. Maximum power is 25 W 
on 2 meters and 10 W on the 
other bands. The "low" setting 
of the power switch is about 
10% of full power, and this can 
be changed by resistor substi-
tution. There is a scan function 
which allows either pro-
grammed frequency #4 or the 
front-panel frequency to be 
checked every few seconds— 
momentarily interrupting the 
selected frequency—and locks 
in if carrier is present. A non-
encoding mike is supplied, but 
the jack is wired to accept a 
Drake encoding mike. A mobile 
mounting bracket is included. 
There is an accessory jack. 

Viewpoint 
To make use of a theater 

review, it's necessary to be 
aware of the critic's prejudices 
and biases in order to put his 
comments in proper context. 
The same is true of a product 
review. 
I take the attitude that any 

piece of equipment built for a 
serious purpose, of which 
repeater communication is 
sometimes a prime example, 
should have a set of features 
and specifications that follow 
with logical precision from that 
purpose. That is, it should do 
exactly what it's supposed to 
do. 

There should be sufficient 
reserve performance to allow 
for expected component de-
terioration. It should be free of 
quirks that get in the way of its 
intended use or which require 
attention from the user beyond 
that which is inherently re-
quired by the function being 
fulfilled. It should be rugged, in 
the sense that conditions to be 
expected during use will not 
cause failure or degradation. It 
should be maintainable; as-
sembly and disassembly need-
ed to reach components should 
be easy, straightforward, and 
quick; parts should be readily 
available; and the design 
should be comprehensible, at 

The Model MS-230 Miniscope. 

least to the extent of avoiding 
peculiar tricks. 
This is the standard by which 

a commercial workhorse is 
judged. There's an awful lot of 
ham gear around that wouldn't 
begin to measure up to that 
level. The first thing to say 
about the UV-3, though, is that 
it's a serious piece of engineer-
ing. The things that I will be 
criticizing probably would not 
even be mentioned in a review 
of a lesser piece of gear. 

Performance 
The UV-3's strong suit seems 

to be raw performance. There is 
no heterodyne synthesis; in-
stead, a single vco for each 
band is retuned in going from 
receive to transmit. While I 
have not had the opportunity to 
check the spurious output 
specs with the spectrum an-
alyzer, this approach tends to 
eliminate most spurs right at 
the source. The spec is — 60 dB 
on 2 meters and 220, and — 40 
dB on 440. The lock range of the 
vco's easily exceeds spec; on 
the 2-meter band it held almost 
from 142 to 150 MHz. 
Although the rf section is 

broadbanded and needs no tun-
ing adjustments (except for 
dialing up the synthesizer), the 
output power was about 5% 

above specs across the rated 
bandwidth and didn't drop off 
too badly until the vco lost lock. 
An apparent instability in 

power output turned out to be 
an effect of running off a 
storage battery with the 
charger turned off. Power is 
somewhat sensitive to supply 
voltage, but this is not a 
criticism. It just likes to be run 
off rated voltage, which is 11.5 
to 15 volts. Incidentally, the 
negative side is grounded to 
the chassis, as are the antenna 
jacks. It requires a positive sup-
ply. 
The audio is very good, to the 

point of attracting attention. 
I've repeatedly been asked, 
"That rig sounds pretty good; 
what is it?" To the ear, the 
response sounds smooth and 
distortion is not noticeable. 
There are no special audio 
shaping circuits; this makes it 
possible to wire the touch-
tonel-m encoder directly across 
the mike and have the correct 
twist relationship. On receive, 
the sound reminds the listener 
of the music receiver, allowing, 
of course, for the 12-kHz i-f 
bandwidth. The unusually large 
magnet in the speaker has to be 
one reason for this. If anything 
keeps you from communicat-
ing, it won't be the rig's audio. I 

Drake's UV-3 VHF/UHF FM transceiver. 
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don't consider this a luxury; I 
do consider it a benchmark 
against which to measure other 
rigs. 
Some highlights from the 

published specs: 
Frequency  accuracy — 

0.0005%, 0 ° to 60 °C, 11.5 to 15 
V dc. 
Sensitivity -0.5 uV max., 

12-dB SINAD. 
Adjacent channel rejec-

tion -60 dB, 15 kHz away. 
Image rejection -80 dB on 

the 140 band, 60 dB on the 220 
band, and 55 dB on the 440 
band. 
While there is no spec as 

such covering overloading 
under very high off-channel 
field strength, the UV-3 is one 
of the few transceivers, ham or 
commercial, that doesn't 
misbehave going through the 
infamous "Intermod Alley" 
along Boston's Route 128. In-
termod attenuation is given as 
— 80 dB on 2 meters, — 75 dB 
on 220, and — 55 dB on 440. 
Figures like this don't tell the 
whole story because any re-
ceiver has an overload point at 
which the front end goes 
nonlinear and mixing begins. 
This one has a very high over-
load point; I have operated 
other transmitters near it 
without breaking squelch. 

Construction 
It's in the mechanical struc-

ture and assembly that the at-
titude of Drake's people shows 
most clearly. There is a great 
deal of attention to detail — 
detail that most other manufac-
turers might have skipped to 
save a few cents. I give Drake a 
lot of credit for resisting the 
temptation. 
You won't find sheet metal 

screws in the UV-3. Pemnuts 
are pressed into the aluminum, 
giving a deep steel thread. 
Repeated disassembly won't 
damage any sheet metal parts. 
Lock washers are used freely 
inside, so screws are unlikely 
to shake loose in mobile opera-
tion. 
Access to almost all of the in-

sides is obtained by removing 
two screws at the back of the 
top cover and sliding the cover 
straight back along a pair of 
grooves in the side extrusions. 
The bottom cover comes off the 
same way, if necessary. There 
are ripples along the edges of 
the top and bottom covers 
which, at first glance, appear to 
be warpage in thin metal. When 
you look at the covers from the 
inside, though, it becomes ob-
vious that those ripples were 
put there on purpose by a spe-
cially made tool. What they do 
is serve as springs, to wedge 
the covers tight in the grooves. 
That keeps down rattles at fair-
ly high receive audio levels and 
most likely helps with rf shield-
ing. 

Most of the circuitry is built 
on epoxy-glass circuit boards 
which plug into a motherboard. 
These boards aren't going to 
crack if the rig gets dropped; 
there's a partial card cage to 
take care of flexing, and a hold-
down is secured by a screw and 
the top cover. There was a little 
cost reduction here, but no real 
corner-cutting. The screw that 
holds the hold-down is about 
1/16" too short so that it has to 
be backed all the way out to re-
move a card and tends to drop 
into the works. A board puller is 
stored inside in a clip next to 
the speaker. It's a simple type 
and has to be used carefully, 
but it cuts the risk of hurting a 
board or a socket. 

The front panel carries no rf. 
It is removed by taking out four 
screws and pulling it straight 
out of the chassis. This is done 
when the remote control kit is 
used. 
The rf modules are full of 

shielding and tight construc-
tion and don't look particularly 
easy to take apart in the field. A 
nice touch, though, is the ac-
curate mechanical alignment 
of the side extrusions where 
the modules meet the main 
chassis and each other. There 
is no tendency for the top and 
bottom covers to catch at the 
joints. 
The aluminum parts have 

anti-corrosion surface treat-
ment, apparently Indite. Out-
side surfaces are black 
anodize, black vinyl, or black 
paint. 

Uses 
The UV-3 fits in as a main 

desktop or mobile workhorse 
for dependable local com-
munication. The design clearly 
doesn't contemplate operation 
while in motion on foot. While 
this is not wholly out of the 
question, it would require a lot 
of external accessories, and 
the rig is a pretty hefty hunk of 
hardware as well as a power-
eater. The power requirements 
are targeted at car electrical 
systems and can be supplied 
easily from an ac-operated 
power supply. In emergency 
operation from a storage bat-
tery, or during very long periods 
of mobile operation with the 
engine shut down, there could 
be a problem. More about this 
later. 

Drawbacks 
There are a number of defi-

ciencies in the unit that have 
nothing to do with its com-
munication capabilities. These 
are failures of concept rather 
than of design or manufactur-
ing. 
Probably the most important 

is that the current drain on 
receive is much higher than it 
should be. This one spec is 
anything but state-of-the-art. It 

is 0.9 A. Almost half of this is 
used up by the dial lights that 
make the frequency switch set-
tings visible. Thus, in emergen-
cy operation in a disaster in-
volving general power failure, a 
battery small enough to carry 
easily to an operating position 
would be hard put to keep go-
ing for a day or two. A full-size 
car battery would be called for. 
No method is provided for 

turning off the lights, and if the 
lights are simply disconnected 
to save power, the dark plastic 
window makes the dials almost 
impossible to read. As a stop-
gap measure, I cut a piece of 
1/16" acrylic sheet the same 
size as the window (which 
drops easily out of its groove 
when the meter is pushed back 
against the mounting spring) to 
make a clear window and dis-
connected the lights. Unfor-
tunately, this makes the 5 visi-
ble whether the last digit is zero 
or 5. 
A better fix would be to glue a 

reed switch to the top edge of 
the lamp board just under the 
top cover, wired in series with 
the lights. Laying a magnet on 
top of the cover would then kill 
the lights and allow the use of 
the original window without us-
ing the lights—except to get on 
frequency. Drake really should 
do something about this. There 
should be a light switch at the 
very least, and putting in knobs 
that have markings out in the 
open would be better. As part of 
the latter, replacing the 0/5 tog-
gle switch with a rotary like the 
rest would make operation a lit-
tle easier. 
This leads us to the way you 

change frequency on a UV-
3—the same way you preflight 
an airplane. That is, you do a 
complete checklist, examining 
and verifying the position of 
every switch and knob on the 
panel. If you're only moving 
within the same megahertz, 
you can get away with just 
twisting knobs in the display 
row. Any more than that and 
you're likely to end up with the 
wrong offset, out of band, or 
not changing frequencies at all. 
A few hours of thought about 

human engineering would have 
helped here. If the panel were 
as good as what's behind it, the 
frequency could be read unam-
biguously from one row of 
digits—band, offset, and all. 
And if the diode board and 
selector switch were retained 
at all, it would be obvious to the 
eye when the dial was disabled. 
Another thing that didn't 

receive quite enough thought 
at the brainstorming stage is 
the remote control feature. 
Remoting, by itself, allows 
theft protection of the expen-
sive parts by mounting the rig 
in the trunk or wherever else the 
owner's imagination and deter-
mination allow. However, se-

curity is only one of the pur-
poses of remoting —the other 
is space conservation in the 
crowded front seat areas of 
today's cars. 
The panel of the UV-3 is plen-

ty big! Remoting cuts down on 
depth, but doesn't do a thing 
for the frontal area. I wouldn't 
particularly care to have a colli-
sion while a UV-3 panel was 
next to my legs, either. Using 
standard components, I figure 
a control panel could be made 
about twice the area of the end 
of a walkie-talkie and maybe 3 
inches deep. Then if a blank 
panel were put on the main 
chassis with a recessed socket 
to take the miniature control 
panel, removal from the vehicle 
would be accomplished by 
unplugging the cable from the 
main chassis panel and pop-
ping the control panel into the 
chassis. This, incidentally, is 
not an unreasonable home-
brew project. 

Two of the features could 
just as well have been left out, 
to make space available for 
more useful things. 
The first is the scan feature. 

When a carrier comes up on the 
priority scan channel, the voice 
you were listening to goes 
away in mid-word. I can hardly 
conceive of anyone wanting to 
hear everything said on some 
other channel in preference to 
the QS° in progress. Reversing 
the priority might make some 
sense, but monitoring another 
machine really requires a sep-
arate receiver. Also, whenever 
the frequency jumps to check 
the priority frequency and car-
rier is present on the selected 
channel, there is a short but 
loud burst of noise as the vco 
settles on the other frequency. 
This gets very annoying when it 
happens every couple of sec-
onds and soon forces the user 
to shut the scan feature off. 
This should not influence 

anyone's decision on whether 
or not to buy the UV-3. When a 
feature is useless in principle, 
it doesn't matter whether or not 
it works. 
The other thing that could be 

eliminated is the diode pro-
gramming. It was necessary on 
such early rigs as the IC-22S, 
but when any frequency can be 
dialed up directly from the front 
panel, internal diode program-
ming is redundant. Elimination 
would also get rid of the confu-
sion with the channel switch. If 
you do program the diodes, do 
it on a day when you have plen-
ty of time, and use a good light 
and decent tools. Check your 
work thoroughly, or, better still, 
get somebody else to do the 
checking. The layout of the 
diode boards is such as to in-
vite mistakes. One thing they 
did right was to supply diodes 

Continued on page 164 
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Yesterday you could admire 
LED digital tuning in short wave; 

Today you can afford it. 
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Introducing Panasonic's Command Series top-of-
the-line RF-4800. Everything you want in short wave 
Except the price. L-ke a five-digit LED frequency 
display. It's so accutate (within 1 kHz, to be Exact), 
you can tune in a station, 
even before its broadcasting. 
And with the RF-4800's eight 
short wave bands, Niou can 
choose any broadcast 
between 1.6 and 31 MHz. 
That's the full frequency 
range. That's Panasonic. 
And what you see on the 

outside is just a smart part of 
what Panasonic gives you 
inside. There's a doJble superheterodyne system 
for enhanced reception stability and selectivity 
as well as image rejection. An input-tuned BF 
amplifier with a 3-ganged variable tuning capacitor 
for exceptional sensitivity and frequency linearity. 
Ladder-type ceramic filters to reduce frequency 
interference. And even an antenna trimmer hat 
changes the front-end capacitance for maximum 
reception from minimal broadcast signals. 
To help you control al that sophisticated 
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circuitry, Panasonic's RF-4800 gives you all these 
sophisticated controls. Lice an all-gear-drive tuning 
control to prevent "backlash'' Separate wide/narrow 
bandwidth selectors for optimum reception even in 

crowded conditions. Adjustable 
cal tration for easy tuning to 
exact frequencies. A BF° pitch 
control. RF-gain control for 
increased selectivity in busy 
signal areas. An ANL switch. Even 
separate bass and tre e controls. 
And if all that sho -t wave isn't 

enough. There's move. Like SSB 
(single sideband) amateur racio. 
A1140 CB channels. Ship to store. 

Even Morse communications. AC/DC operation. And 
with Panasonic's 4" full-range speaker, 0-e big sound 
of AM and FM will real y sound big. 
The RF-4800. If yo../ had a short wave receiver as 

good.You wouldn't sti 1 be reading. You'd be listening. 
The ability to receive short wave  Oadcases will vary with antenna sze, trne of day. 
Operator's geographic location and other factors You may need an optional outside 
antenna to receive distant short sieve brnadcasts. 

Panasonic® 
just slightly aheac of our time. 
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Extremely Low Frequency Radiation: 
Cause for Worry? 

—studies on ELF are inconclusive, but the battle is joined 

I nvisible health hazards 
may hang over Amer-

ica—radiation from high-
voltage power lines. 
Scientists and research-

ers worldwide are begin-
ning to understand more 
about the effects of Ex-
tremely Low Frequency, 
ELF, as they call it. And 
some of these scientists are 
becoming concerned. 
Most people believed, at 

the time when high-tension 
wires first appeared, criss-
crossing and looping over 
our major cities and the 
countryside, that the elec-
tricity in the wires stayed 
there—that it did not leave 
the metal and pass through 
the insulation. 
Now, of course, we know 

better. The flux set up by 
wires carrying high volt-
ages is composed of two 
distinct forces: electric and 
magnetic fields. 
We also know that these 

fields, at the right inten-
sities, can reach us. But, 
unlike microwaves, which 
have been proven to be 
dangerous, little is known 
of the possible dangers of 
low-frequency radiation. 
Presently, there are 

more than 100,000 miles of 
overhead high-tension 
lines in the United States 
which carry up to 765,000 

volts at 60 Hz (50 Hz in 
Canada, 25 Hz in most of 
Europe). For the future, 
power companies are look-
ing to lines carrying 1 
million and 1.5 million 
volts—and that's what has 
many people concerned. 
The fluxes formed by such 
high voltages are enough 
to make your hair stand on 
end if you walk near them. 
And, if you hold a 40-Watt 
fluorescent bulb under-
neath a 345,000-volt line 
within about 100 feet of 
the line's right of way, it 
will light up. 
Why do we need such 

high voltage? The answer is 
simple. The higher the volt-
age, the cheaper it is to 
transmit. Line losses are 
reduced as the voltage is 
increased. 
Around 1967, realizing 

that the way to go was 
higher and higher voltages, 
studies funded by the 
American Electric Power 
Company and carried out 
by Johns Hopkins Universi-
ty looked at linemen who 
worked near high-voltage 
lines to see if they were be-
ing affected by the fields. 
The linemen's health was 

studied, and so were some 
mice in the laboratory who 
also received exposure to 
similar ELF fields. Several 

of the linemen showed 
nominally low sperm count, 
but nothing conclusive. The 
mice seemed unaffected 
except that their progeny 
had slightly stunted growth. 
Again, however, the depar-
ture from normal fell within 
statistically acceptable 
limits. Even so, for most 
scientists and for the elec-
tric power companies, this 
showed a need for further 
experimenting and tests. 

Then came Project San-
guine, a Navy project to 
build a huge antenna net-
work covering hundreds of 
acres in Wisconsin. It was 
designed to transmit radio 
messages to submerged 
submarines throughout the 
world's oceans. The trans-
mitting frequencies would 
be near those of an over-
head power line—actually 
a bit lower, in the 15-20-Hz 
range. 

The project was, to say 
the least, controversial. En-
vironmentalists objected to 
it because it would literally 
rip up large tracts of land 
needed to bury the anten-
na. Others pointed to a 
study done by the Universi-
ty of Wisconsin which 
showed that ELF affected 
the physiology of a slime 
mold. Other studies done 

during Sanguine's planning 
stages also showed that ELF 
affected some lower organ-
isms. The studies did not 
necessarily show ill effects, 
but they indeed showed a 
cause-and-effect relation-
ship. Those studies, and 
citizen protests, were 
enough to table Project 
Sanguine. 

Around this time, the late 
1960s and early 1970s, a lot 
of other people started to 
get into the ELF act. For 
more than three years, New 
York State's Public Service 
Commission held hearings 
on the ELF situation. As a 
result of those hearings, 
packed by folks who didn't 
want a proposed 765,000-
volt line running across 
their farmland, the PSC ad-
mitted that ELF presents 
some health threat to those 
who live and work near the 
lines. 

The PSC did two things in 
response to its ELF hearings. 
It created an Administra-
tive Research Council 
which would fund research 
on ELF's effects, and it 
widened the right of way of 
new lines from 350 feet to 
1,200 feet. Right now, how-
ever, the Power Authority 
of New York is fighting the 
ARC on the grounds that 
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setting up a research group 
is not within the PSC's 
jurisdiction. The courts 
have not yet ruled on that 
point of law. 
One of the more vocal 

speakers at the hearings 
was Dr. Andrew Marino, a 
researcher at the Veterans 
Administration Hospital in 
Syracuse, New York. "There 
is little doubt from the 
literature that biological 
changes do occur in hu-
mans exposed to high-ten-
sion wires," he said. Marino 
has been studying the ef-
fects of ELF on mice for 
about 3 years under a 
$75,000 National Institute 
of Health grant. In previous 
studies, he found that mice 
exposed to ELF had stunted 
growth. Results of his pres-
ent studies have not yet 
been released. 

The US Department of 
Energy has allocated about 
$3 million for high-voltage 
studies, and Bob Flugum, 
assistant director of DOE's 
Power Delivery Program, 
said that about $7 million is 
being spent on research 
throughout the world. 

A famous study done in 
the Soviet Union showed 
that switchyard workers 
who worked near high-volt-
age equipment showed 
pulse rate changes and 
blood pressure fluctua-
tions. It also showed that 
the men and women had 
tremors during or shortly 
after exposure. The studies 
were not conclusive, how-
ever, because only about 
300 workers were studied 
—certainly not a large 
enough test sample. Even 
so, the Soviets have set 
maximum exposure stan-
dards for their citizens. The 
US has not. The Soviets, 
you may remember, also 
set standards for micro-
wave exposure before the 
US government even ac-
knowledged that the super-
high frequencies were 
harmful. 

"The most important 
proof that ELF alters biolo-
gy is that some researchers 
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are using it to heal bones," 
said Marino. "There is no 
doubt it effects living or-
ganisms, but exactly what 
those changes are, we are 
not yet certain." 

Dr. Harry Kornberg, a 
researcher for the Electric 
Power Research Institute in 
Palo Alto, California, is not 
as convinced as Marino 
that ELF affects humans. 
He said that work so far 
showing effects on humans 
and animals has been 
shoddy and not within good 
scientific procedure. EPRI 
is a research funding group 
sponsored by American 
utility companies, each of 
which gives the Institute 
money for its work. Korn-
berg said, however, that we 
are just beginning to see the 
start of what he calls 
"highly controlled, high 
quality, clinical testing." 

Farmers will tell you that 
grass turns brown under 
high-tension wires, and just 
recently Penn State report-
ed that leaf tips turn brown 
in the lab under similar con-
ditions. Another recent 
study which Kornberg be-
lieves was done with good 
control was one at the 
University of Illinois. It 
showed that honeybees ex-

posed to ELF build unusual-
ly small hives. 

But Kornberg still dis-
agrees that high-tension 
wires affect humans. 
"There have been no defini-
tive studies which show it," 
he said. And he is correct. 

No one has yet studied 
large groups of people ex-
posed to ELF for long peri-
ods of time. Only then 
could we be certain that 
statistical and other labora-
tory anomalies did not 
creep into the results. 

But even as scientists are 
beginning now to pull to-
gether all the information 
on ELF, and excellent 
studies are being done both 
in and out of the lab, a new 
wrinkle has been added— 
direct current. In an at-
tempt to make power trans-
mittal even more economi-
cal, power companies have 
begun experimenting with 
dc in voltages reaching over 
1 million volts. 

In case you haven't seen 
the papers in the past year, 
a battle over such a line has 
been brewing in Minnesota. 
The fight is between en-
vironmentalists and farm-
ers on one side and the 
power companies on the 

other. A 400,000-volt dc 
power line was planned 
from North Dakota to the 
Minneapolis-St. Paul area. 
While the line's towers were 
being built, there was 
harassment allegedly from 
the farmers' side. They sup-
posedly tore down towers 
and generally made life 
miserable for those build-
ing them. 
Right now, the farmers 

seem to have lost the war. 
The line has been built and 
is now under test awaiting a 
power plant's completion 
in North Dakota. 
Mike Casper, chairman 

of the Physics Department 
of Carleton College in 
Northfield, Minnesota, is 
writing a book about the 
struggle. "Very little is 
known about dc's effects at 
such high voltage," he said, 
"and the line, once in op-
eration, will be the largest 
dc carrier in the nation.-

There is now one in Califor-
nia. 
Casper, who has fol-

lowed the fight from its in-
ception several years ago 
said that he expects to see 
continued guerrilla tactics 
from now until the 400-
mile line carries its first 
electron ... if it ever 
does. II 
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An LED Display for the HW-2036 
—eliminates unwieldy thumbwheel switches 

Tom French WA4BZP 

22044 Lakeland 

El Toro CA 92639 

Since I purchased and built the HW-2036, I 
have had only praise for 
the unit. However, after 
operating the HW-2036 for 
some time, I found the 
thumbwheel switches 
quite worrisome. It is 
almost impossible to see 
how to change frequency 
in the car at night and very 

HW-2036 with digital modification installed. 

difficult to get to the 
switches while driving. For 
these reasons, I decided to 
modify my 2036. When the 
idea for this modification 
was in its earliest stages, I 
knew I wanted to put the 
digital display in place of 
those awkward thumb-
wheels, but I did not know 
what to use to set the 
operating frequency. I 
knew an external box to 
enclose such a unit would 
look messy, and that went 
against my main objective 
which was to enhance the 
looks and capabilities of 
my HW-2036. Then the 

idea came to me to enclose 
a circuit board inside the 
MicoderTm that would do 
just that. It was neat, com-
pact, and would make the 
Micoder able to switch fre-
quency and also keep it a 
touchtoneTm pad, just as 
before. The finished prod-
uct has a very professional 
appearance and I think it 
will appeal to those who 
want to update their units 
to digital readout. 

Circuit Description 

I decided to put com-
mon-cathode seven-seg-
ment LEDs behind a red 
plastic lens to display the 
frequency being used. I im-
plemented the Fairchild 
decoder/driver because it 
drives the LEDs directly 
(Fig. 1). This means that 
dropping resistors are not 
needed from the driver to 
the display. In order to 
hold the BCD frequency 
and to feed it to the syn-
thesizer board, I used 
SN74LS298s. These are 
quad two-input multiplex-
ers with storage. The zero— 
or  five-kHz  digit  is 
developed by a BCD-to-
decimal decoder. This, in 
turn, is fed to an inverter 
for conditioning and then 

to a five-input NOR gate 
for the final 0/5-kHz output 
signal. This signal is con-
nected to pin X on the syn-
thesizer circuit board. 
The microphone cable 

can be replaced with a new 
one that has at least 
twelve conductors. I re-
vamped the Micoder so 
that it is a touchtone pad in 
the transmit mode, and so 
that the operating frequen-
cy can be selected in the 
receive mode (Fig. 2). Three 
chips were installed into 
the 2036-MB (MicBoard). 
The NE555 was used as a 
clock generator for the 
MC14419 keypad-to-BCD 
decoder. The MC14410 
keypad tone integrator is 
also installed on this 
board. The original micro-
phone element is retained 
but I added a 2.2k resistor 
from the original Micoder 
board. Two 7805 voltage 
regulators were added to 
supply the necessary 
voltage for the additional 
circuitry (Fig. 3). 

Chassis 
To accomplish the 

modifications, proceed as 
follows: Remove all the 
covers and knobs from 
your 2036. Care should be 
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taken not to ruin the syn-
thesizer lock LED as you 
separate the front panel 
subplate and bezel. Next, 
remove the thumbwheel 
switches and save the four 
supporting screws and 
nuts. Fit the red plastic win-
dow over the thumbwheel 
switch window and mark 
the locations for the four 
holes that you will drill to 
accommodate the previ-
ously-removed supporting 
screws. On the side of the 
window where the 0/5 
switch is located, a small 
notch should be filed in 
order for the nut (that 
holds the 0/5-kHz switch to 
the subchassis) to clear 
when assembled. Two #6 
screw holes have to be 
drilled to hold the 7805 
regulators against the sub-
chassis. The first hole 
should be drilled beside 
the speaker and below the 
synthesizer board. See Fig. 
4. To get to the second 
hole, you will need to pull 
the power amplifier board 
a few inches away from the 
back panel (Fig. 5). Drill 
these holes with care and 
do not let shavings fall 
near the boards. Install 
both 7805 voltage regula-
tors as illustrated in Figs. 4 
and 5 using silicone grease. 
Then reinstall the power 
amplifier board. 
Now remove the micro-

phone cable from your rig. 
It will be replaced by a 12-
to 24-conductor cable. 
Place some type of insula-
tion over the speaker con-
nections and side magnet, 
preferably electrical tape. 
This will keep the snug-
fitting 2036-DB (display 
board) from shorting on the 
speaker. The display board 
should be on a horizontal 
plane with the bottom of 
the display window. Use a 
plastic washer on the rear 
and front mounting hole of 
the 2036-DB. This will keep 
the mounting screws and 
nuts from shorting the bot-
tom of the circuit board. 
Use 6-32 X 1 1/4" counter-
sunk mounting screws for 
the 2036-DB (Fig. 4). 
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Fig. 1. 2036-DB Display Board schematic. 

MicBoard 2036-MB 

Disassemble the Micod-
er completely by unsolder-
ing all the wires and by 
removing the board. Clean 
the terminal strip of all 
solder and wire. Retain the 
2.2k resistor and join it to 
one of the microphone ele-
ment leads. Connect a 
ground wire to the micro-
phone element ground. 
The remaining lead is con-
nected for audio output. 
See Fig. 6. Remove the pin 
sockets from your old 
Micoder board and rein-
stall in the new 2036-MB. 
These are the pin sockets 
that will hold the keypad. 
Put the chips in on the 

component side. Do ob-
serve correct pin locations. 
Connect pin 8 on the 
MC14410, pin 8 on the 
MC14419, and pin 1 on the 
NE555 to the ground plane. 
Notice that the .01-uF and 
.047-uF capacitors are elec-
trolytic, so observe the cor-
rect polarity. The only 
parts that go on the under-
side of the board are the 1 
MHz crystal and the .01-uF 
clock capacitor, if the disc 
type is being used. 
After all parts are set up 

on the 2036-MB, follow the 
correct cable color code 
for interconnection to the 
2036 (Fig. 7). On the 
24-conductor microphone 
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 >b 

 > 4 

 > 

 > 8 

16 

• SA 

• 58 

TO COMMON CAT
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cable that I used, the end 
with pin connectors should 
go in the microphone hous-
ing. 
Connect one wire to + 5 

V dc on receive, one to + 5 
V dc on transmit, one to 
+5 V dc, one to ground, 
and the last to audio out-
put—all on the 2036-MB. 
The + 5 V dc on transmit is 
labeled pin 3, + 5 V dc on 
receive is pin 1, and audio 
output is pin 2. The + 5-V 
dc power for the 2036-MB 
is acquired from the 7805 
IC-1 originally in the rig. 

Display Board 2036-DB 

Molex pins may be used 
as well as low profile 
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2. 2036-M8 MicBoard schematic. Fig. 

sockets on this board. In-
stall the sockets or directly 
install the chips. Install 
220-Ohm, Vs-Watt resistor 
R9 to make the decimal 
point connection. Ca-
pacitor Cl is only installed 
if triple or double digiting 
is encountered when you 
key in a number. The value 
of this capacitor is depen-
dent on whether or not the 
SN74LS298 chips match. 
The capacitor should be 
somewhere in the range of 
100 uF to 470 pF. If desired, 
SN74LS48 BCD-to-seven-
segment decoder/drivers 
may be employed instead 
of the 9368s, by running 2k 
pull-up resistors to the 
LEDs. When using the 
SN74LS48 chips, pin 3 of 
the decoder/driver should 
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be clipped off, as the lamp 
test function is not used. 
(To test all lamps, just key 
in four eights in a row.) Us-
ing the pull-up resistors in 
this fashion makes for a 
rough time when you take 
the decoder/driver chips 
out and does not accom-
modate my scanner option 
board. (See Fig. 8 for 
pinouts on both chip 
styles.) From the synthe-
sizer circuit board, remove 
all of the pull-up resistors 
associated with the thumb-
wheel switches: R401-409 
and R411-413. Make a 
small solder bridge with a 
piece of wire at the scan 
bridge to pin 10 of IC7 if 
you are not using the scan 
option on the 2036-DB. 
Resolder the wires from 
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Fig. 3. 7805 voltage regulator schematic. 
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the thumbwheel switches 
to their corresponding 
display drivers. For the 
MHz, use IC8 pin 7. This is 
BCD "A", which goes to 
synthesizer circuit board 
pin Al. IC8 pin 1 is BCD 
"B", which goes to syn-
thesizer pin A2, and so 
forth. IC9 is used for the 
hundreds of kilohertz and 
IC10 is used for the tens of 
kilohertz. IC11 remains to 
display the one-kilohertz 
digit. Remove the wiring 
from the 0/5-kHz switch 
completely. Put in the 
0/5-kHz wire to the corres-
ponding location on the 
2036-DB. You will have to 
make a small five-wire bun-
dle, eight inches long, out 
of the wires in the micro-
phone cable to make the 

strobe and the BCD con-
nections from the micro-
phone  cable  to  the 
2036-DB. This wire bundle 
does not have to be shield-
ed, but should be run under 
the volume and mode 
switches. 
Install the 25-u F, 25-V dc 

and .01-uF capacitors on 
both outputs of the 7805 
regulators. Connect the 
rear 7805 to the + 5B 
power hole and the front 
7805 to the + 5A power 
hole. Install the ground 
wire connection to the 
2036-DB at this time. The 
common-cathode LEDs 
that you choose can be 
socketed. Align all four 
sockets on a flat surface 
and "super glue" them 
together.  Install  the 
2036-DB and, with a pencil, 
mark on the board the 
width of the display win-
dow opening. Remove the 
board and "super glue" the 
four sockets in the center 
of the marked display 
opening and to the rear of 
the board as far as possi-
ble. Keeping the sockets to 
the rear of the board will 
prevent the LEDs from 
scratching the red plastic 
lens. Remove the pins not 
used by the LEDs. Wiring 
from the sockets to the 
board should be accom-
plished by using wire-wrap. 

Checkout 

After I completed all 
connections and reassem-
bly, I tested my modifica-

I/4 .- 6-

1]- finni111111111 
i2V 

 uuuuUTJUU 
i/ e- 6- 32 -•• 

01,F-

DRILL ONE HOLE  •6 
7805 

-•5V OUTPUT *A. 

-•SIDE OF 25,F 
CAPACITOR 

25,F 
255 

Fig. 4. +5-volt "A" supply regulator location inside 
speaker area. 
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25,F /25V •2V • 5VEC  DARK GREEN 

GND  SHIELDS • LIGHT GREEN 
1 :40 F 

/711 

Fig. 5. + 5-volt 
transmitter area. 

CONTROL 
CIRCUIT 

GROUND 

•5VDC 

•SVDC ON 
RECEIVE - 

supply regulator location inside 

GROUND 

AUDIO 

•5VDC ON TRANSMIT 

-- 2 2K RESISTOR TO 
•5VDC ON TRANSMIT 

1-- GROUND 

AUDIO PIN 

Fig. 6. Inside view of mic element and switch, showing the 
correct points for signal placement. 

tion. I started with the 
2036-MB. With power on, 
the display should show 
random numbers and 
sometimes  letters.  I 
checked pin 8 of the NE555 
for + 5 V dc, and also pin 
16 of MC14419 for + 5 V 
dc. If this checks out, you 
may assume pin 3 of the 
555 is generating a clock 
pulse. This pulse is used to 
generate the keypad strobe 
upon depression of a key-
pad number. The # and * 
are considered invalid 
digits, and, therefore, they 
will not generate a bit pat-
tern when the operator 
selects a frequency. After 
depressing a valid digit, I 
looked for a short strobe 
pulse, one that goes from 
low to high and back to 
low. The BCD digit will be 
on the output lines as long 
as you hold your finger on 
the pad. Keypad data is fed 
to IC7 upon receipt of a 
keypad strobe pulse. It is 
then shifted in or out to the 
next stages, IC6, and so on. 
For IC7, which is the kHz 
digit, the BCD signals are 
sent to a BCD-to-decimal 
converter (IC3). This will 

send a logic one out if the 
BCD input is between zero 
and four, and a logic zero 
will be sent if it is between 
five and nine. IC2 inverts 
the signals which are then 
sent to a five-input NOR 
gate for the final 0/5-kHz 
output. A logic zero equals 
zero kHz and a logic one 
equals a 5-kHz signal. 
Audio generated by the 

Quantity  Type 
2  7805 
1  W-1878 

CONTROL CIRCUITS 

AUDIO 

BCD 

BCD 

BCD 

BCD *D. 

RED 

ORANGE /SHIELD 

BLUE 

BROWN 

BLACK 

YELLOW 

STROBE  YELLOW/SHIELO 

Fig. 7. Corresponding signal-to-cable co/ors used in the 
Radio Shack 24-conductor microphone cable. The end 
with the connectors should be placed in the Micoder. 

179 Fl 1771 Fl ri  Fl   H H[1 H H1T11 r1l  

IE.  1 
LJ Li Li Li LJLJLJLJ  LJ El Li Li El  LJ 12d 
Ao,Ai,A2,A3 

EL 

RBI 

RBO 

a,b,c,d,e,f,g 

Address (data) 
inputs 
Latch enable 
(active low) input 
Ripple blanking 
(active low) input 
Ripple blanking 

(active low) out-
put 
(active high) out-
puts 

Ao,A1,A2,A3 Address (data) 
inputs 

LT  Lamp test 
RBI  Ripple blanking 

input 

RBO  Ripple blanking 
output 

a,b,c,d,e,f,g  Outputs 

Fig. 8. Seven-segment decoder/drivers. Either device may 
be used, although 2k pull-up resistors will be needed with 
the SN74LS48s. 

keypad-to-tone integrator 
MC14410 is coupled direct-
ly to the audio input line. 
In most units with this com-
pleted modification, the 
transmitter deviation need-
ed to be lowered. It is ad-
visable to check your devi-
ation and set it to not more 

Required Parts 

Description 
+ 5-volt regulator 
24-conductor Mic cable 
used on One-HanderTm** 

1  EK-2036  Touchtone kit 
4  443-694  Fairchild 9368 LED driver 
4  SN74LS298 Quad 2-input multiplexer 
1  MC14419  2 of 8 BCD encoder 
1  SN74LS260 5-input NOR 
1  NE555  Timer 

1  443-807  SN74LS42 BCD-to-decimal 
1  SN74LSO4  Hex inverter 

2  25-uF, 25-V dc capacitors 
4  FND-357  Common-cathode 7-segment LEDs 
1  Red plastic lens 
2  1-megohm 1/4-Watt resistors 
1  .01-uF disc capacitor 
1  220-Ohm V.-Watt resistor 
1  1k 1/4-Watt resistor 
1  Super Glue 

than 5 kHz. 
To display the operating 

frequency of 146.820 MHz, 
simply touch in the digit se-
quence 6, 8, 2, 0 on the 
keypad. The same is true 
for 147.855 MHz; the digit 
sequence would be 7, 8, 
5, 5. When the push-to-talk 

Source 
Radio Shack 
Radio Shack 

Data-Signal' 
Heathkit 
Hamilton-Avnet 
Hamilton-Avnet 
Hamilton-Avnet 
Hamilton-Avnet 
Heathkit 
Hamilton-Avnet 

Fairchild 
Radio Shack 

Price 
$1.29 
$6.95 

$13.50 + postage 
$2.50 ea. 
$2.00 ea. 
$3.00 
$ .50 
$ .40 
$1.00 
$ . 4 0 

•Data-Signal, Inc., 2403 Commerce Lane, Albany GA 31707. 

• •Order at local Radio Shack with instructions for manager to order from: Radio Shack National 
Parts, 1801 South Beach, Ft. Worth TX 76105. 
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KEYBOARD STROBE- 1 

SYNTH. 0/5Hz 

DISPLAY 
DECIMAL POINT 

SYNTH  MHz 

or. 

• 
0 M 

SYNTH 
HUNDRED KHz 

0 

R9 

Fig. 9. PC board layout for the 2036-DB board. Top view 
shows components side; bottom view shows other side. 

Fig. 10. PC board layout for the 2036-MB board. Left view 
shows component side; right view shows other side. 

A 

STROBE 

.01 pF 

MCI4419 

+5V 

47K 
GND 

I5M 
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IMHz  .0IyF 
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MCI4410 

NE555 

4.7K 
— voe -

47K 

10k 

.02 7pF 

23 

KEYBOARD INPUT 

Csi+s — MAKE THIS BRIDGE IF 
NOT USING SCAN OPTION 

SYNTH 
TENS KHz 

switch is depressed, the 
keypad is now a touchtone 
pad. Be careful not to hold 
your finger on a digit and 
then let go of the push-to-
talk switch—you will find 
yourself on some other fre-
quency. 

Conclusion 
This modification has 

been on my HW-2036 since 
April, 1978, and I appre-
ciate the rig more each 
day. It works beautifully, 
and really is pleasing to the 
eye. The maximum overall 
cost for project parts 
should not exceed $65. The 
EK-2036 kit, which can be 
purchased from Data-
Signal, Inc., includes a 
1-MHz crystal, a MC14410 
touchtone encoder, and 
assorted discrete compo-
nents. There is another op-
tion board which allows 

the HW-2036 to scan any 
1-MHz segment of the 
band and stop on any car-
rier. A small push-on only 
switch is added at one side 
of the microphone to 
cause scanning to con-
tinue. This works fine for 
those units that are not 
plagued by birdies at 
various divisions of one 
MHz. 

The MicBoard (2036-MB) 
and Display Board (2036-
DB) can be acquired by 
writing directly to me. 
These boards are double-
sided and plated through. 
The price for two boards 
and an instruction booklet 
is $16.95. For the intrepid 
constructor, PC board 
layouts for the two boards 
are shown in Figs. 9 and 10. 
My thanks to Jim Bell 

K4FUP for the accompany-
ing photograph. MI 
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TET ANTENNA SYSTEMS 
Multi Band Beam Super DX Series 

NEW HIGH PERFORMANCE TRI-BAND BEAMS AS GOOD AS FULL-SIZE MONO BAND ANTENNAS. 
These  beams  employ  hybrid  system which is a combination of separated full-size driven 
element for each band individually and Hi-O trap parastic elements.  These feature result 
high radiation efficiency, high power rating and excellent VSWR in entire band width. 

3F35DX 

31137DX 

MODEL   31,370X 31,35DX 
BAND  14 21 28  14 21 28 
ELEMENTS  7  5 
ELEMENTS PER  20m  3  3 
BAND  15m  5  3 

10m  5  3 
ANTENNA GAIN  20m  8. 5dB  8. OdB 

15m  10dB  8. 51:18 
10m  10dB  8. OdB 

FRONT BACK RATIO _  _  25dB  20-25dB 
MAX POWER INPUT  3kw  3kw 
VSWR 
IMPEDANCE  1.  I . 5 M T.    

500  5011 
MAX ELEMENT L  10. 5m  10.5m 
BOOM LENGTH  7. 5m  5. Om 
BOOM DIAMETER  50mm  5Ornm 
TURNING RADIUS  5. 3m  5. 25rn 
WIND RATING  40m/sec.  40m/sec. 
SUITABLE MAST  5Ornm _ 50mm 
WEIGHT  23kg  17kg 

MULTI SAND SEAM  DX smuts 
-- U M W' 

14 .  ••  ale  Mb 

11.:Ci+- LL   

MULTI IMA M SIAM  DX SSINDS 
wpm. wave  .••• 1i370IX 

/ M E M* 

- - - 

11111• .••• 

411.  •••• 
•••••••• 

"S WISS QUAD VHF SERIES 

SQ-22 TWO METER DUAL QUAD  

99 

ANTENNA GAIN AND FRONT TO BACK RATIO ARE WELL IM-
PROVED WHEN TWO ELEMENTS ARE DRIVEN AT ONE TIME 
WITH PHASE DIFFERENCE COMPARED TO A SINGLE DRIVEN 
ELEMENT SUCH AS A CONVENTIONAL QUAD OR YAGI.  THE 
SQ-22 PROVIDES THE OWNER WITH SUCH FEATURES SIMPLE 
ASSEMBLY AND LIGHT WEIGHT. 

KEN PRO ROTATORS 

1
111110 K R -2000 

1 ;1111 

K R -500 

425 Highland Parkway, Norman, Oklahoma  73069 

Tel (405) 360-64 I 0 e, T55 

K R -500 

N F-
L 

TET U.S.A. 
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It's a Wattmeter ... 
It's an Swr Bridge. 
It's Swattmeter! 
— a super home-brew project 

A. R. Pedrick K4LBY 

1446 Hagen Lane 
Rockledge FL 32955 

Photo A. The Swattmeter is mounted in station operating position. The meter on the left 
reads forward power. Reverse power and swr are shown on the right. 

One of my favorite 
pastimes in amateur 

radio is designing and 
building antennas for the 
HF spectrum. I have a 

5-band  trap  vertical 
mounted  12"  above 
ground, a ground plane 
vertical on the roof, a 
10-meter "sloper" which is 

part of my TV guy-wire 
system, a 3-band inverted 
"vee," also part of the guy-
wire system, and a couple 
of  experimental  3/2-
wavelength wires on the 
roof. 
Now, I am working on a 

miniature quad, hoping I 
can find room to mount the 
thing. All this means that 
PL-259 coax connectors by 
the barrelful are coming in-
to the shack. Of course, the 
only practical way to com-
pare the relative perfor-
mance of all these anten-
nas is to use a husky coax 
switch so that I can readily 
go from one antenna to 
another during a QS0, and 
hopefully get some mean-
ingful reports from the guy 
on the other end without 
making him wait until I 
disconnect and reconnect 
coax cables. 
With this thought in 

mind, I recently acquired a 
B&W Model 595 coaxial 
switch which is a 6-position 
in-line model designed for 
wall or desk-top mounting. 
I preferred the in-line ar-
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rangement to the axial con-
figuration, in order to keep 
the thing from looking like 
an octopus squatting on 
the shelf. 

Once I had the switch in 
hand, I started to think 
about all the other out-
board stuff I had con-
nected between my trans-
ceiver and the antennas. 
There was, of course, the 
low-pass filter, then an swr 
meter, and finally a bor-
rowed power meter. Now, 
with the switch in place, 
the shack was beginning to 
resemble something out of 
Rube Goldberg. Besides 
the fact that it looked like 
a mess, did you ever have 
the need to determine just 
how long your transmis-
sion line is for matching 
purposes? Some of my 
antennas load best when 
the transmission line 
length is in multiples of 
45'6" for RG-58/U. Out-
board devices are handy, 
but just how much length 
does a switch like the B&W 
add, anyway? (I'll admit 
that the length added by 
any one outboard device is 
negligible, but I'm a nit-
picker. And when you add 
two or three other gadgets, 
you start talking feet, not 
inches.) 

Needless to say, the 
B&W came apart, and I 
discovered that the effec-
tive transmission line 
length was variable, de-
pending on the position of 
the switch. Fig. 1 shows how 
the switch is wired as it 
comes from the factory. 
When the switch is in 

positions 1 or 6, the effec-
tive length is the shortest, 
and in positions 3 and 4, 
the longest. As I said be-
fore, it probably does not 
mean much as a matter of 
practical fact, but what did 
matter was something else 
I noticed: There was a lot of 
wasted space in the guts of 
that switch! The space, in 
fact, looked tailor-made to 
contain a couple of meters 
and the necessary com-
ponents for an swr/power 

Photo B. An inside view of the Swattmeter. The 50-239 connector on the left is the input. 

bridge. 
And so the Swattmeter 

was hatched, which is real-
ly what this article is about 
(I do ramble, don't I?). Line 
length forgotten for the 
moment, I took off after 
this new idea like a hound 
sniffin' grass, much to the 
exasperation of the XYL. 
You might ask, why 

bother? Well, it's neater 
and results in less junk out-
board from the transceiver. 
Besides, it looked like a 
challenge, and then there's 
that line-length factor ... 

Description and Criteria 

The  accompanying 
photographs pretty much 
show how the Swattmeter 
is constructed and what 
went into it. There is really 
nothing new in its design, 
but, rather, a circuit 
modification or two. The 
wattmeter portion of the 
Swattmeter  uses  the 
100-uA dual meters can-
nibalized from the Swan 
model SWR-1. Also can-
nibalized from the Swan is 
the dual 10k potentiometer 
used for swr "set." What is 
different from the Swan 
meter is the toroid current 
transformer used as the 
directional coupler, rather 
than the transmission line-

type coupler used in the 
Swan and similar inexpen-
sive swr meters. I used the 
meters from the Swan be-
cause I had them, and they 
were already calibrated in 
terms of power and swr. Of 
course, any 100-uA meters 
may be used. The only 
criterion is that they fit into 
the space on either side of 
the switch. 
Fig. 2 is the schematic of 

the Swattmeter. You will 
see that, with some excep-
tions, the circuit is similar 
to one described by Bruene 
in C2ST (April, 1959). The 
bridge circuit by Bruene 
uses a capacitive voltage 
divider and a current de-
tector to provide two volt-
ages proportional to the 
forward and reflected 
voltages or currents of the 
transmission line. See Fig. 
3. 
The circuit in Fig. 2 uses 

the stray capacitance be-
tween the current trans-
former and the line as part 
of the voltage divider. 
Most bridge designs try to 
eliminate stray capaci-
tance so that a controlled 
amount can be used in the 
design. I figured, why fight 
it? I coudn't figure out how 
to shield everything in the 
confines of the B& W 

switch, and "if you can't 
lick 'em, join 'ern!" The 
variable 6- to 20-pF ceram-
ic trimmer of Fig. 2 is the 
other half of the voltage 
divider. 
The design here uses a 

bifilar-wound current 
transformer in which the 
low impedance at the 
secondary is split into two 
equal parts. The center tap 
on the transformer is also 
part of the voltage samp-
ling network (stray capaci-
tance plus the 6- to 20-pF 
trimmer) so that the sum 
and difference voltages are 
available at the ends of the 
transformer secondary 
winding. With the values 
shown, the meter main-
tains its calibration to 
within 10 percent over the 
frequency range of 3 to 30 
MHz —and probably from 

4  5  6  INPUT  2  3 
 N./   

Fig. 1. Simplified wiring 
diagram, B&W Model 595 
coaxial switch. Note: Auto-
matic grounding (not 
shown) of all unused posi-
tions is incorporated. 
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Photo C. A c/oseup view of nine-lug terminal strip and current transformer. The input 
SO-239 connector is on the lower right. 

1 to 50 MHz, although I 
have used only the former. 
The degree of isolation be-
tween forward and reverse 

TRANSMITTER 

readings into a matched 
dummy load is excellent 
(estimated to be between 
20 and 30 dB). I can pump 

CURRENT TRANSFORMER 
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(APPROXIMATELY IIp  H 

002 

/77 

RB 
110 

6-70pF 
CERAMIC 

  TRIMMER 

N 6 0 1N60 
001  001 

ORIGINAL B&W SWITCH 

  DUMMY LOAD  

/77 

FORWARD 
100,A 
7000 

--• 

 • 

'0,20 

2 

SW R/ SET 

RANGE/FUNCTION 

3 

002  .02T °REVERSE 
i0Op A 

  won 

RANGE /FUNCTION 

POSITION  F WD  REV 

I  500W  ,00W 
2  1000W  1000W 
3  SWR SE T  SWR 

Fig. 2. Swattmeter schematic. 

lor,  002 

nearly 500 Watts of rf into 
a 50-Ohm dummy load 
through the Swattmeter 
with nary an indication of 
reverse power. 
A three-position switch 

is used as a function/range 
selector allowing for two 
power ranges and an SWR 
position. Position 1 of the 
switch allows forward 
power measurement of 500 
Watts and reverse power of 
100 Watts. Position 2 reads 
1000 Watts forward and 
1000 Watts reverse, and 
position 3 is for standard 
swr measurements using 
the "set" control variable 
potentiometer to calibrate 
the left-hand meter in the 
conventional manner. Swr 
is then read directly from 
the right-hand meter. Alter-
natively, the "swr set" 
potentiometer dial also 
can be calibrated in Watts 
if desired. When the func-
tion switch is set at swr and 
the pot is wide open, max-
imum sensitivity (both for-
ward and reverse) is less 
than 5 Watts full scale. 
The wattmeter can be 

made more sensitive by in-

creasing the number of 
turns on the toroid. This 
causes the inter-turn 
capacitance to increase, 
however, and causes the 
response to fall at high fre-
quencies. Consequently, 
the directivity also falls. 
The values of RA and RB 
were determined experi-
mentally and can vary by 
10%. RB should have a 
value of 150 Ohms if the 
Swattmeter is to be used 
predominately  with 
72-Ohm cable. The values 
shown are good for 50- to 
53-Ohm coax. 
The 1N60 diodes need to 

be matched for both for-
ward and reverse resis-
tance. They should be 
within 5% if possible, with 
the forward resistance 
more important than the 
reverse. 
A word here about by-

pass capacitors is in order. 
Use good quality ceramic 
capacitors rated at 1000 
volts.  Some ceramic 
capacitors act as fine in-
ductors, especially at the 
higher frequencies, and 
can cause all sorts of 
spurious readings. This is 
particularly important in 
the confined space avail-
able in the B&W switch 
body, with all that rf bound-
ing around inside. With 
good capacitors, non-
inductive resistors, and the 
layout shown, you should 
have no problems. 

Construction 

Assuming you have all 
the parts handy, the first 
step is to completely 
disassemble the B& W 
switch. I removed even the 
SO-239 coax connectors by 
drilling out the rivets in 
order to allow ground lugs 
to be mounted, one at each 
connector. The reason for 
this will be evident later on 
(remember the original 
line-length problem). Be-
sides, the paint job on the 
595 didn't please me, and I 
wanted to refinish the thing 
once I got the meter and 
control holes drilled. 
The layout is tight but 
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workable, and depends 
pretty much on the size of 
your meters and other 
components. The meters I 
used mount in a 11/2-inch 
diameter hole (which was 
convenient, since I hap-
pened to have a Greenlee 
punch just the right size). 
Needless to say, but I'll say 
it anyway, check all dimen-
sions carefully. You get on-
ly one chance for proper 
clearances. 
Once all the holes are 

drilled, the original finish 
can be removed (your op-
tion) with lacquer thinner, 
and the unit primed and re-
finished. I used Walsco 
Collins Instrument char-
coal gray wrinkle varnish 
which comes in a conve-
nient spray can. 

Once the paint is dry, 
you may wish to apply the 
panel markings before the 
components are mounted. 
It is easier if you know 
what you want and where 
you want it. Dry-mount let-
tering is easy to apply even 
to wrinkle finish, but 
should be sprayed after-
wards with a clear finish to 
protect the lettering. I 
usually do it the hard way, 
and put the markings on 
last just in case I want to 
change something at the 
last minute. 

The SO-239 coaxial chas-
sis connectors should be 
mounted using 6-32 hard-
ware with lock washers and 
a ground lug for each con-
nector. Make sure there is 
no paint on the inside of 
the case, which may cause 
a poor metal-to-metal con-
tact. Mount all the other 
components as shown in 
the photos, except for the 
nine-lug terminal strip. (It 
will be mounted after the 
switch has been wired.) 
First, after all the hard-

ware is secure, wire the 
coax switch. The input to 
the switch is now the first 
SO-239 connector on the 
left. This was done to allow 
room for the current trans-
former. All output connec-
tors were wired to the 

Photo D. Detailed view of the two-lug terminal strip and current transformer. 

switch in a clockwise direc-
tion using 5" lengths of RG-
58C/U, which is more flexi-
ble than the others. The 
outer conductor of each 
length of coax is grounded 
to its respective SO-239 
ground lug, but stripped 
back out of the way on the 
end which connects to the 
switch. This provides for 
shielded leads all the same 
length within the Swatt-
meter (I told you we would 
get back to that) and 
enables the switch-wiring 
to be routed easily out of 
the way of the other com-
ponents. The effective 
transmission line length of 
the switch when wired in 
this manner is approx-
imately 1 foot in all posi-
tions, give or take an inch. 
Don't forget that the 

B&W switch actually has 
two decks, one of which 
grounds all unused posi-
tions. In the original 
switch, this second deck 
was grounded at the switch 
at a lug on the switch 
spacer. I preferred to 
eliminate that lug and 
ground the second deck to 
the nearest SO-239 ground 
lug. 
The input side of the 

switch uses a 3" length of 
RG-58C/U, prepared as 
above and fastened to the 

input SO-239 in the same 
manner as the other cables. 
The exception is the other 
end, which goes to one lug 
of a two-lug terminal strip 
as shown in the photo. The 
second lug of the terminal 
strip is wired with bare wire 
to the input terminal of the 
switch. 

You may have to im-
provise a little with this 
two-lug terminal strip, 
which is used to hold the 
toroid transformer. I found 
mine in my junk box and it 
was a perfect fit. 

As you can see in the 
photos,  the  current 
transformer is slipped over 
a short piece of RG-8/U 
center conductor and the 
stripped ends of the RG-8/U 
are then soldered to the 
two-lug terminal strip. Fig. 
4 illustrates a little more 
clearly how this is done. 
The physical configuration 

h >  

of the terminal strip lugs 
and the RC-8/U inner con-
ductor acts as a half-turn 
loop, or primary, for the 
toroid. Actual dimensions 
are not critical, but the wir-
ing to and from the ter-
minal strip lugs should be 
soldered at the base rivet 
of each lug and not where 
the RG-8/U center conduc-
tor is soldered. The toroid 
is held in place by a few 
dabs of silicone cement. 

The current transformer 
is wound on a T-68-2 (red) 
core which is rated for use 
between 1 and 30 MHz. Cut 
two pieces of no. 24 
enameled wire about 60 
cm (24") long. Put two ends 
together in a vise and twist 
until you have about 1 
twist per cm (21/2 twists 
per inch). Wind 22 turns on 
the toroid, leaving about 
21/2 cm (1") out of the 
toroid on both ends of the 

CURRENT  TRANSFORMER 

... ... 

STRAY  FWD  REV 
CAPACITANCE 

70AF 
CERAMIC 
TRIMMER 

/77 

2200 

TO SWITCH 

Fig. 3. Capacitive voltage divider with current transformer. 
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Photo E. Calibration of forward power meter. 

winding. The turns should 
be close-wound around the 
inner circumference of the 
core, and evenly spaced 
along the outer cir-
cumference. 
Carefully remove all the 

enamel back towards the 
toroid, select a wire from 
each end of the winding, 
and test with an ohmmeter 
to find two wires that do 
not show continuity. Con-
nect these two wires to-
gether and hold with a 

MOUNTS  ON 
SWITCH SPACER - .0 

BARE WIRE 
TO SWITCH 

RA;ATUTPOER" 

drop of solder. This is the 
center tap. Check for con-
tinuity on the two remain-
ing wires. The result is two 
bifilar windings in series, 
with a center tap, or 44 
total turns. Total induc-
tance is approximately 11 
uH. 
The toroid coil should 

then be slipped over a 
short length of RG-8/U coax 
with the outer insulation 
and braid removed, and 
mounted and soldered to 

TO 9-LUG 
TERMINAL STRIP 

........ 

.... 

• - -SOLDER 

TOROID TRANSFORMER 

TO INPUT 
CONNECTOR 

Fig. 4. Mounting the current transformer. 

the two-lug terminal strip 
as described above. 

After the toroid is in 
place, the rest of the Swatt-
meter wiring is conven-
tional. Wire the hard-to-
reach items first, such as 
the meter bypass capaci-
tors and leads, which are 
located under the seven-
lug terminal strip once it is 
installed. I used a series 
3000, nine-lug terminal 
strip with a cadmium-
plated steel mounting base 
for point-to-point wiring 
(available from Allied/ 
Radio Shack). I did con-
sider a PC board, but de-
cided against it since the 
wiring is so simple. Also, 
the steel mounting base of 
the terminal strip makes a 
fine balanced ground 
point, as you can see in the 
photos. 
The mounting holes on 

the terminal strip are bent 
at right angles away from 
the lugs. One side is 
mounted under the bottom 
nut holding the first (input) 
SO-239 connector. The 
other side is secured with 
6-32 hardware through a 
hole drilled in the front of 
the  enclosure.  Use 
lock washers between the 
terminal strip mounting 
holes and the steel en-
closure/SO-239 connector, 
as well as under each nut. 
The center lug of the 

nine-lug terminal strip is 
the junction or tie point for 
the toroid center tap. The 
2.2k resistor should be 
mounted on the underside 
of the terminal strip, using 
short leads. Use the metal 
base of the terminal strip 
as the ground point. Simi-
larly, the 6- to 70-pF ce-
ramic trimmer capacitor 
is mounted on tht top side 
of the terminal strip. Again, 
use the metal base of the 
terminal strip just opposite 
of the center lug as a 
ground point for the 
capacitor. 
Do not connect the two 

outer wires of the toroid 
until all other wiring is 
completed. You will have 

to determine by trial which 
lead is forward and which 
is reverse. 
Use short leads for all 

bypass capacitors, and 
ground at the closest point 
possible. Do not add addi-
tional capacitors. They 
aren't needed and could 
make problems. Route all 
wires from and to the nine-
lug terminal strip under the 
terminal strip away from 
the toroid. Make the layout 
as uniform and symmetri-
cal as possible. The last 
components to be soldered 
in place should be the trim-
pots used to calibrate the 
two power positions of the 
function switch. Fig. 5 and 
the photos show the loca-
tion of these trimpots. 
I used the miniature pots 

available at Lafayette 
because they were the 
smallest I could get my 
hands on inexpensively. I 
cut off the center connec-
tor of each pot, and made a 
solder bridge from the re-
maining part of the center 
lug to one side of the pot to 
conserve space. All four 
pots are held in place with 
solder. Forget the old 
adage of a "good mechani-
cal connection." "Solder is 
enough," is my motto. 

Setup and Calibration 

Assuming that all other 
wiring is complete, tack-
solder the two remaining 
toroid wires to the ter-
minals as shown in Fig. 5. 
You have a 50/50 chance of 
getting it right the first 
time, but Murphy's Law is 
still in effect, so don't 
count on it. 
Now comes the "smoke" 

test. Hook up the input 
connector to an rf source 
of at least 5 Watts and a 
50-Ohm dummy load to 
one of the output connec-
tors. Make sure the Swatt-
meter switch is in the ap-
propriate position or else 
there will be smoke, and it 
won't be coming from the 
power meter! (Don't ask 
me how I know!) 
Set your rf source, 

transmitter, or transceiver 
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on 10 meters and the 
Swattmeter  function 
switch to SWR. Run the swr 
meter "set" pot up full 
clockwise, and key the 
transmitter. A lot of power 
is neither needed nor 
desired at this point. Use a 
rf output level that you can 
comfortably maintain for a 
period of time without wor-
rying about your finals sag-
ging. 

If all has gone well, the 
forward power meter (on 
the left) should register, 
and the reflected power 
meter may or may not 
register. Carefully and 
slowly, adjust the 6- to 70-
pF trimmer capacitor and 
watch the meters for 
results. If the toroid is con-
nected correctly, the 
reading on the reflected 
power meter should null 
out. If the null is experi-
enced on the forward side, 
reverse the toroid connec-
tions and try again. Use 
minimum power and try to 
hit the null square in the 
middle. You will find that 
the null is fairly sharp on 10 
meters, but gets broader as 
the frequency is reduced. 
Not to worry. Once bal-
anced at 28 MHz, the 
bridge is okay at all other 
frequencies. 

At this point the bridge is 
balanced, and all we have 
to do is calibrate the two 
power positions. If you 
have used meters which 
are calibrated at 0-100 uA, 
calibration for power will 
be nonlinear because the 
meter samples voltage, 
whereas power is propor-
tional to voltage squared. 
Table 1 shows the relation-
ship between a 0-100 linear 
meter scale and power. 
Two power ranges are 
shown: 0-50 Watts and 
0-100 Watts. The meters I 
used were already calibrat-
ed in terms of power and 
'swr (from the Swan SWR-1), 
and the power ranges were 
calculated to match the ex-
isting scales. 
If you have to use meters 

calibrated at 0-100 uA, you 

can use Table 1 to deter-
mine actual power and swr, 
or you can remake the lin-
ear scales using dry-transfer 
press-on lettering. It isn't 
really all that difficult. 
Calibration is a heck of a 
lot less difficult if the 
meter scales read power in-
stead of microamperes. 

There are at least three 
ways to calibrate the 
Swattmeter. In each case, 
the wattmeter is calibrated 
by feeding power through 
the meter into a dummy 
load. It also is possible to 
infer  calibration  by 
measuring the dc output of 
the forward detector, 
which can be measured 
with a high-impedance dc 
voltmeter (more on this 
later). In all cases except 
the last, the reflected 
power meter is calibrated 
by reversing the external 
connections to the coaxial 
line. 
The first method is to 

beg or borrow another 
wattmeter to use as a cali-
brated reference. Simply 
connect the borrowed 
meter in series with the 
power meter between your 
transmitter and dummy 
load. Set the range switch 
to 0-500 Watts and crank 
up your transmitter for a 
10-Watt output as in-
dicated by the borrowed 
meter. Adjust R1 for a 
10-Watt indication on the 
0-50 scale of the power 
meter. Move the range 
switch to 0-1000 Watts and 
adjust R2 for a 10-Watt 
reading on the 0-100 scale. 
Reverse the coaxial con-
nections to the Swattmeter 
and calibrate for reflected 
power in the same manner, 
using R3 first for the 
0-100-Watt position, and 
R4 for the 0-1000-Watt 
position. 

The second method re-
quires an rf voltmeter and 
measuring the power 
dissipated in the dummy 
load by measuring the rf 
voltage across the load. 
However, most rf probes 
designed for use with corn-

Photo F. Calibration of reverse power and swr meter. 

mercial VTVMs are strictly 
limited. The reason is that 
the peak reverse voltage 
appearing across the probe 
diode will exceed the 
diode breakdown rating for 
a peak rf power of much 
over 10 Watts. (Ten Watts 
rf across a 50-Ohm dummy 
load will produce about 
22.4 volts dc.) Fortunately, 
all we need is one bench 
mark if we assume the 
wattmeter to be reason-
ably linear; and a 10-Watt 

TO 
RANGE /FUNCT.ON 

SWITCH 

SOLDER 
BRIDGE 
(TYPI 

MOUNTING 
HOL ES 

TO SWR 
SET POT 

R, 

001 
CERAMIC 

bench mark is as good as 
any. 
An alternative is to use a 

voltage divider, say 10:1, in 
front of the diode detector, 
but that messes up the 
total load since the voltage 
divider then appears in 
parallel with the 50-Ohm 
dummy load. You can do it 
if you want to recalculate 
the load, for example, but 
it really isn't necessary. 
The Swattmeter isn't 
meant to replace a really 

TO TORO , D 
TRANSFORMER 

22000 
(UNDER)  , 

TO SWR 
SET POT 

6- 70oF 
CERAMIC 
TRIMMER 

CADMIUM 
STEEL BASE 001 

CERAMIC 

TO 
RANGE  FUNCTION 

SWITCH 

Fig. 5. Wiring diagram, nine-lug terminal strip. 
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good high-accuracy watt-
meter in the first place. 

The procedure using the 
second method of calibra-
tion is the same as outlined 
above, using a second 
wattmeter. The reference, 
however, is your VTVM 
rather than the borrowed 
wattmeter. Connect your 
VTVM with the rf probe 
across the 50-Ohm dummy 
load. (It won't hurt to 
measure the actual resis-
tance of the dummy load 
first, since it may vary be-
tween 40 and 60 Ohms, 
especially if it has been 
well-used over a period of 
years. Even good quality 
resistors change value as 
they are heated and cooled 
periodically.) Adjust your 
transmitter drive to pro-
duce a 22.4-volt reading on 
your VTVM representing 
10 Watts of rf, and proceed 
as above to adjust trim 
pots R1 through R4. Use a 
very short coax jumper be-
tween the Swattmeter and 
the dummy load for best 
results. If your dummy 
load resistance is off by 
more than 10% (45-55 
Ohms), use Ohm's Law to 
recalculate the proper 
voltage for 10 Watts of rf. 

The third method that 
can be used reasonably to 
calibrate the Swattmeter is 
to infer the peak line volt-
age from the dc output of 
the forward detector, 
which can be measured 
with a high impedance dc 
voltmeter. If you have ex-
amined the Swattmeter 
schematic closely, you will 
have noticed that the 10k 
Ohm "Swr Set" controls 
act as load resistors for the 
two diodes for all positions 
of the range selector 
switch. This loads the 
diodes on the most linear 
portion of their response 
curve, and the calibrating 
resistors, R1 through R4, 
plus their respective 100 
uA meters, act as simple dc 
voltmeters measuring the 
voltages across each 10k 
control. 

No, Virginia, you can't 

use the Swattmeter meters 
for self-calibration, but 
you can calculate the 
voltage to be expected 
across the 10k "Swr Set" 
controls for a given rf 
power level through the 
wattmeter. Not wishing to 
bore you with the math in-
volved, I have shown in 
Table 2 this relationship for 
the  Swattmeter  as 
constructed. 

From Table 2, you will 
see that 10 Watts of rf pro-
duces 0.66 volts at the out-
put of the forward detector 
(or at the reverse detector 
if the input/output rf leads 
are reversed). For 100 
Watts, the voltage should 
be 2.3, for 500 Watts, 5.2 
volts, and for 1000 Watts, 
7.5 volts. Assuming that 
you have built a nearly ex-
act copy of the Swatt-
meter, simply hook up a dc 
source across both "Swr 
Set" potentiometers, along 
with an accurate VTVM or 
DVM (no rf needed). Set 
the range selector switch 
to 500/100 and the dc 
source to 2.3 V. Adjust R1 
and R3 for a 100 Watt 
reading on both meters. 
Next, set the range selector 
to 1000/100 and adjust R2 
and R4 for a 100-Watt in-
dication. Run your dc 
source up to 7.5 volts and 
check both meters for 
1000-Watt indications. 

You may have to jockey 
R1 through R4 a little for 
compromise readings us-
ing the voltages given in 
Fig. 6. The readings will 
vary a little because of the 
load produced by the 
100-uA meter movement, 
but don't worry too much 
about it. Remember, the 
Swattmeter is not intended 
to be a precision in-
strument—just a handy 
combination gadget con-
venient for tuning up and 
practical as a performance 
monitor for your station. 

Once the calibration is 
complete, put the back on 
and install it in a handy 
location. I installed mine 
(as you can see from the 

photos) on a swivel mount, 
using M-359 angle adapters 
to keep the coax neat. 

Potential Problems 
When first constructed, 

the Swattmeter was erratic 
on some frequencies—the 
cause being poor ceramic 
bypass capacitors. If you 
experience power peaks, 
and know it's not caused 
by  your transmitter, 
replace the capacitors. 
Another problem ex-
perienced was a negative 
swr indication at very low 
power levels! This was 
caused by slightly un-
matched diodes which 
"turned on" at different 
voltages. If this happens to 
you, either increase the 
power level to get each 
diode turned on or rematch 
your diodes. 
Speaking of diodes, it is 

possible (although I've 
never experienced it) that 
the diodes in any direc-
tional wattmeter are likely 
to produce harmonics of 
the applied frequency. 
Change the diodes if you 
suspect this is happening. 
As  I said  before, 

Murphy's Law is still in ef-
fect, and you could run in-
to some different prob-
lems. I have covered all 
those that I experienced. 

Conclusion 

My Swattmeter is a com-
fort when I'm on the air. I 
can tune up the rig into a 
dummy load using very lit-
tle power, switch to 
whatever antenna I want to 
use, and load the finals in 
just a few seconds. It is 
reassuring to know your 
finals are putting out just 
about what they should, 
and that there is minimum 
reflected power on the 
line. 
Variations are possible, 

if you don't like the design 
or if it doesn't fill your 
need. You can leave out 
the range switch and simply 
calibrate the "Swr Set" 
control for various power 
levels. You can eliminate, 
on the other hand, the swr 

Power,  0-100 Meter 
Watts  Reading 

1000/500  100 
900/450  95 
800/400  89 
700/350  84 
600/300  78 
500/250  71 
400/200  63 
300/150  55 
250/125  50 
200/100  45 
100/50  32 
50/25  22 
25/12.5  16 
20/10  14 

Swr 

1:3 
1:2 
1:1.5 

0-100 Mater 
Reading 

50 
34 
20 

Table 1. Meter scale calibra-
tion. 

Power, 
Watts 

1000 
900 
800 
700 
600 
500 
400 
300 
200 
100 
50 
10 

Forward Detector 
Dc Output 

7.5 V 
7.0 V 
6.6 V 
6.2 V 
5.7 V 
5.2 V 
4.7 V 
4.0 V 
3.3 V 
2.3 V 
1.6 V 
0.66 V 

Table 2. Forward detector 
dc-output vs. power. 

function and simply have 
a forward and reflected 
wattmeter. You even can 
eliminate both controls, 
and replace them with 
fixed-value components 
for a "one range" Swatt-
meter. Different power 
ranges are easy also—just 
adjust R1 through R4 for 
wattever (pun intended) 
full scale power level you 
desire. And there are still 
more... let me see, now. If 
I put a 20-dB coupler in 
there, maybe I can come 
up with a spare receiver 
tap. Then there is the 
possibility of adding 
another diode and a capac-
itor and an op amp to read 
peak power... no, on the 
other hand, I guess the XYL 
wouldn't stand for it!• 
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1-800-228-4097 
CALL TOLL FREE 

Hy-Gain 3806  2-Meter Hand-Held 
Amateur Transceiver 

SPECIALLY 
PRICED 
$1 ONLY " 

Accessories 

Model No Description Price 

3807 Nocad Battery Pack $31 95 

1104 Touch Tone Pad $44 95 

1106 AC Battery Charger $ 995 

1107 Ctgarelle  Ughter  Adaptor  Cord S 995 

1108 Antenna Adaptor Cord $ 995 

1110 Carrying Case LLeather) $1785 

1111 Carrying Case iVroylt $ 995 

269 Rtihher Duck Antenna $ 5 95 

CrySlal CerliticateS S 395 

• Low cost. 6-channel hand-held provides superb 
voice transmission over short to medium distances 

• Sharply tuned on-frequency selectivity in the Rh 
amplifier stages plus FET's in the 1st and 2nd mixers 
for  virtual  immunity  to  out-of-band  signals 
intermodulation distortion and cross-modulation 

• Separate microphone and speaker elements for 
enhanced audio 

• Internally  adjustable  mic  preamp—a  Hy-Gain 
exclusive 

• Specially gasketed case seals out water, dirt arid 
corrosive salt air 

• Watertight, high-impact ABS plastic case—ribbed 
for non-slip grip 

• Top-mounted controls for instant access 

PLEASE ENCLOSE $3.60 FOS SHIPPING AND HANDLING PIM UNIT 

CAI TOLL FEE 
1-800 42$ 4097 

for Quality Ha m Radio Products at Discount Prices 

KENVVOOD 

YAESU 
DRAKE 
ICOM 
STANDARD 
PANASONIC 
AEA 

DENTRON 
HY-GAIN 
MOSLEY 
CUSHCRAFT 
WILSON 
HUSTLER 
LARSEN 
BENCHER 

Our Mail Order Hours (CST) 

M-F  8 am to 12 Midnight 
Saturday 8 am to 6 pm 
Sunday  Noon to 8 pm 

TAYLOR  E.T.O. ALPHA 
SWAN  VHF ENGINEERING 
TEMPO  BERK-TEK CABLE 
TEN-TEC  CONSOLIDATED TOWER 
MIDLAND  SAY 
CDE  SHURE 
AUTEK  TELEX 
MIRAGE  ROBOT-SSTV 

Call and Talk to 

Don  VVBOYEZ  John  VVB0MTS 
Denny  VVOQR  Blaine  VVBOQLH 
Bill  KA7CDF  Bob  VVBORQZ 
Joe  VVA0 VVR I Jim  KAOCRK 

VISA' 

C58 

Co m munications Center 
443 N. 48th, Lincoln, Nebraska 68504  In Nebraska Call (402)466-8402 

v" Reader Service —see page 211 49 



James S. Beeson  WA5QAP 
165 Shady Lane 
Dayton TX 77535 

The Double-Sawbuck 
QRM Annihilator 
3-IC circuit yields perfect CW 

Having been a ham for 
almost 13 years, I 

guess you could say that I 
am set in my ways in some 
areas. One of these just 
happens to be CW. I do not 
work much CW, but when I 
do, I like to have a strong 
clear signal to do it with. 
This little circuit can give 
you just that. 

I like projects that use 
components that are easily 
obtainable and not too ex-

CI 
Oi 

INPUT 

,17 L 6 
C6,47 _  2 

/72 

567 

5,tv 

•Sv 

13 

C4 
22 

ro20. 

pensive. All parts here can 
be obtained from your 
nearby Radio Shack for 
less than $10, as well as a 
copy of their book, In-
tegrated Circuits, Volume 3, 
Projects ($1.50), which 
helped me to understand 
the 567 better. 

Overall Description 

Basically, what this cir-
cuit does is take a CW sig-
nal from your receiver via 
the phones jack, and out-

740 

• 5v 

R3 
2 330  • 

66 
14 

555 

C6 
10 6 
16V 

• 51/ 

1125 
224 

  .5 T 

Cl 
22 0 
35V 

2 5VAC 
AUDIO 
OUTPUT 

Fig. 1. Schematic diagram of CW circuit. R6 is a Bourns 
3339P-1-102 PC board pot. Capacitor values are in micro-
farads; resistor values are in Ohms. The 555 and 567 are 
mini-DIP chips. 

put to you via speaker or 
headphones a clear, un-
cluttered CW signal. It will 
work with very weak sig-
nals that are almost im-
possible to copy. It has an 
extremely narrow band-
width so that it can easily 
separate two very close 
signals, especially when 
you are trying to copy the 
weaker of the two. If some-
one has a poor-sounding 
signal (chirp), you will 
never know it. It will re-
ceive RTTY, and you can 
tape a good signal off the 
air for practice later. It re-
quires very little power, 
less than a Watt, so you 
can use an ac supply—or a 
small battery will do. 

Circuit Description 

See Fig. 1 as you read the 
following description. 
Audio enters pin 3 of the 

20 VAC 
6010 

567 via coupling capacitor 
Cl. The 567 is a tone de-
coder which outputs a 
negative-going signal from 
5 volts to 0 volts. The par-
ticular frequency that is 
able to activate the output 
depends upon a combina-
tion of R1 and C3. The 
center frequency can be 
determined by the equa-
tion: center frequency = 
1.1/R1 x C3. 

I used a center frequen-
cy of 2300 Hz. C2 is called 
the low-pass filter, and it 
determines the bandwidth 
that the 567 will pass at the 
center frequency. C4 is 
called the output filter, 
and it attenuates frequen-
cies that lie outside the 
desired band of frequen-
cies. 

Normally, pin 8 of the 
567 is high. When you tune 
across a CW signal so that 

Fig. 2. 5 volts at 1 Amp dc power supply. 
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FREQUENCY COUNTER KIT 

Outstanding Performance 

Incredible Price 

The CT-50 is a versatile and prec sion frequency counter which will measure 
frequencies to 60 mHz and up to 600 mHz with the CT-600 option  Large Scale 

Integration. CMOS circuitry and solid state display technology have enabled this counter to 

match performance found in units selling for over three times as much  Low power 

consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation 

Features of the CT-50 include large 8 digit LED display RF shielded all metal case easy 
pushbutton operation automatic decimal point fully socketed IC chips and input protection 
to 50 volts to insure against accidental burnout or overload And the best feature of all is the 

easy assembly Clear, step by step instructions guide you to a finished unit you can rely on 
Order your today! 

CT-50 60 mHz counter kit 
CT-50W T 60 mHz counter wired and tested 
CT-600 600 mHz scaler option add 

CAR 
CLOCK 

The UN-KIT. only 
5 solder connections 

Here s a super looking rugged and accurate auto 
clock which is a snap to build and install Clock 
movement is completely assembled-you only solder 
3 wires and 2 switches takes about 15 minutes. 
Display is bright green with automatic brightness 
control photocell-assures you of a highly readable 
display day or night Comes in a satin finish an-
odized aluminum case which can be attached 5 
different ways using 2 sided tape Choice of silver 
black or gold case (Specify) 
DC-3 kit 12 hour format  522.95 
DC-3 wired and tested  529 95 
ii0V AC adapter  55,95 

.2 fa 

Under dash 
car clock 
12 24 hour clock in a beau-
tiful plastic case features 6 
jumbo RED LEDS high accuracy (1min mo ) easy 3 
wire hookup display blanks with ignition and super 
instructions Optional dimmer automatically adjusts 
display to ambient light level 

DC.11 clock with mtg bracket  $27.95 
DM-1 dimmer adapter  2.50 

PRESCALER 
Extend the range of your 
counter to 600 mHz Works 
with any counter Includes 2 
transistor pre-amp to give supei sons. typically 20 
mu at 150 mHz Specify  10 or - 100 ratio 
PS-18 600 mHz prescaler  $59.95 
PS-I BK 600 mHz orescaler kit  49.95 

SPECIFICATIONS: 
Frequency range 6 Hz to 65 mHz 600 mHz with CT-600 
Resolution 10 Hzi., 01 sec gate I Hz  I sec gate 
Readout 8 digit 00' high LED direct readout in mHz 
Accuracy adjustable to 05 ppm 
Stabiiity 20 ppm over 10 to 40 C temperature 
compensated 

Input BNC 1 megohm 20 pt direct 50 onm with CT-6(( 
Overload 50VAC maximum all modes 
Sensitivity less than 25 rnv to 65 mHz 50-150 my to 600 
mHz 

Power 110 VAC 5 Watts or 12 VDC,, 400 ma 
Size 6" x 4"  2' high quality aluminum case 2 lbs 
ICS 13 units all socketed 

589.95  GB -I Color TV calibratOr-Stabilizer 
159.95  DP-1 DC probe general purpose probe 
29.95  HP-1 High impedance probe non-loadir 

OP-AMP SPECIAL 

741 mini dip  12/52 00 

B I -FET mini dip. 741 type  10/52.00 

VIDEO TERMINAL 
A completely self-contained, stand alone video ter-
minal card Requires only an ASCII keyboard and TV 
set to become a complete terminal unit Two units 
available, common features are single 5V supply. 
XTAL controlled sync and baud rates (to 9600). 
complete computer and keyboard control of cursor 
Parity error control and display Accepts and gener-
ates serial ASCII plus parallel keyboard input The 
3216 is 32 char by 16 lines. 2 pages with memory 
dump feature The 6416 is 64 char by 16 lines with 
scrolling, upper and lower case (optional) and has 
RS-232 and 20ma loop interfaces on board Kits 
include sockets and complete documentation 
RE 3216 terminal card  5149.95 
RE 6416 terminal card 
Lower Case option 6416 only 
Power Supply Kit 
Video RF Modulator, VD-1 
Assembled, tested units. add 

189.95 
13.95 
14.95 

8.95 
60.00 

CALENDAR ALARM CLOCK 
The clock that s got it all 6- 5- LEDs 1 2 24 hour 
snooze 24 hour alarm 4 year calendar battery 
backup and lots more The super 7001 chip is used 
Size 5x4x2 inches 
Complete kit less case (not available) 
DC-9 $34.95 

30 Watt 2 mtr PWR AMP 
Simpie Class C power amp features 8 times power 
gain 1 W in for 8 out 2.n tor 15 out 4Winfor300ut 
Max output of 35 W incredible value, complete with 
all parts less case and T-R relay 
PA-1 30 W pwr amp kit 
TR-1 RF sensed T-R relay kit 

$22.95 
6.95 

Ramsey's famous MINI-KITS 

FM WIRELESS MIKE KIT 

Transmits up to 300 
to any FM broadcast 
radio uses any type of 
mike Runs on 3 to 9V 
Type FM•2 has added sen-
sitive mike preamp stage 
FM-1 kit $2.95  FM-2 ko S4 95 

COLOR ORGAN/MUSIC LIGHTS 

See music come alive, 3 different 
lights flicker with music One light 
for lows one for the mid-range and 
one for the highs Each channei 
individually adjustable and drives 
up to 300W Great for parties band 
music nite clubs and more 
Complete kit ML -1  $7.95 

LED BLINKY KIT 
A great attention getter which ape, 
nately flashes 2 jumbo LEDs Use 
for name badges buttons warning 
panel lights anything, Runs on 3 to 
15 volts 
Complete kit Fit 1  52 95 

VIDEO M ODULATOR KIT 
Converts any TV to video monitor 
Super stable. tunabe over Ch 4-6 
Runs on 5-15V accepts std video 
signal Best unit on the market. 
Complete kit VD-1  56.95 

TONE DEC ODER 
A complete 
tone decoder on 
a single PC board 
Features  400-5000 
Hz adjustable range via 
20 turn pot voltage regulation 567 
IC Useful for touch-tone decoding 
tone burst detection FSK etc Can 
also be used as a stable tone en-
coder Runs on 5 to 12 volts 
Complete kit TO•1  55.95 

4N6) 

W HISPER LI GHT KIT 

An interesting kit small mike picks 
up sounds and converts them to 
tight The louder the souno the 
brighter the light Completely self - 
contained includes mike runs on 
110VAC controls up to 300 watts 
Commete kit. WL.1  56.95 

mnsaiti alacturlics 
BOX 4072, ROCHESTER, N.Y. 14610 

SUPER SLEUTH 

A super sensitive am 
plifier which will pick 
up a pin drop at 15 feet. 
Great for monitoring baby s room or 
as general purpose amplifier Full 2 
W rms output. runs on 6 to 15 volts 
uses 8-45 ohm speaker 
Complete kit BN•9  55.95 

PO WER CI 1001  KIT 

pro-
vides variable  6 to 18 

KT 
Complete triple regu  '1 114 
iated power supply pro-

volts at 200 ma and • 5V at 1 
Amp  Excellent load regulation 
good filtering and small size Less 
transformers requires 6 3V i, 1 A 
and 24 VCT 
Complete kit PS-3LT  $6.95 

SIREN KIT 

Produces upward and downward a 
wail characteristic of a police siren 
5W peak audiooutput runs on 3-15 
volts uses 3-45 ohm speaker 
Complete kit SM-3  $2.99 

PHONE ORDERS CALL 
(716) 271-6487 

$14.95 
12.95 
15.95 

FM MINI MIKE KIT 
A super  high  performance  FM 
wireless mike kit, Transmits a stable 
signal up to 300 yards with excep-
tional audio quality by means of its 
built in electret mike Kit includes 
case mike on-off switch antenna 
battery and super instructions This 
is the finest unit available 

FM-3 kit  512.95 
FM-3 wired and tested  16.95 

CLOCK KITS 

our Best Seller 

your Best Deal 

Try your hand at building the finest looking 
clock on the market  its Satin finish anodized 
aluminum case looks great anywhere while six 4" 
LEO digits provide a highly readable display This is a 
complete kit no extras needed and it only takes 1-2 
hours to assemble your choice of case colors 
silver gold. bronze black blue (Specify) 
Clock kit 12 24 hour DC-5  $22 95 
Clock with 10 mm ID timer. 12 24 hour 
DC-10  27.95 

Alarm clock 12 hour only DC-8  24.95 
12V DC car clock DC 7  27.95 
For wired and tested clocks add S10 00 to kit once 

Hard to find PARTS 
LINEAR ICs  REGULATORS 
301 324  S 35  78MG 1 50  723  St 5205 

380 1 25  309K  85 
380-8   75 7805  85 
555 

5551466566 85  7905 578  45  78L05  25 
I 25 

1 15  7812  85 
I 25 I 505025  T7709,11521C.  
85 

.3900 
7 CMOS IC.  4500  35 

20  7447  65 
35  7475  50 

4444000044,1631 

1 85  7490  50 
9   i 35 4518  1 4705 1741:990611 

, 1 2237' 99027555 

5369  I 25 SPECIAL IC* 

TRANSISTORS  10116 
2N3904 type  10 1 00  4511 
2N3906 type  10 1 00  5314 
NPN 30W Pwr  3 1 00  5375AB  2 95 
PNP 30W Pwr  3 1 00  7001  6 50 

9 00 20055  1, 9650  4059 - N 
FUE..1 TT 2a2F614062ityyppee 33 22 0000  L7E20D8. 

UHF 2N51 79 type 3 200  Jumbo red  0 I 00 
MI 6R pFi-n2 38 RF  Jumbo green  6 I 00 

Jumbo yellow  6 1 00 0SOpiCnKETS 
10 2 00  Mini red 

i 4 pin  10 200  Micro red 
104 22 0000  88 11 0000 75 

FERRITEBPia  r  BEADS 
4 2 00  With into specs  15 1 00 
3 2 00  6 hole balun 

24 pin 

5 1 00 
28 pin 
40 pin 

TERMS: Satisfaction guaranteed or money 
refunded COD add St SO Minimum Order 
S6 00 Orders under S10 00 add S 75 Add 

War m.  5% tor postage insurance handling Over-
1.:: =M  seas add 1 5% NY residents. add 7% tax 



it generates the proper 
tone, pin 8 will go to zero 
with each dot or dash. So 
you end up with negative-
going CW! 
The signal enters the 

7404, a hex inverter, at pin 
13, and leaves at pin 12 as a 
positive-going CW signal. 
From here, the signal 

enters the 555 at pin 4. 
Data for the 555 can be 

obtained from The Linear 
Control Circuits Data Book, 
published by Texas In-

struments. The 555 can be 
set up to run in many dif-
ferent modes. Here it is 
used to produce a tone 
every time it sees an input 
at pin 4. The frequency of 
this tone is determined by 
the equation: frequency = 
1.44/C5(R5 + 2R4). 
So, by changing the 

values of the components 
such as R4, you can vary 
the tone of the output in 
case you do not like my 
tone! You could even make 

R4 a pot, but I did not, to 
keep the cost low. 
The 555 outputs the tone 

at pin 3, and its volume to 
your speaker is controlled 
by R6. Capacitor C7 was 
used as a filter because I 
used a 5-volt power supply. 
If you use a battery, it will 
not be necessary. And that 
is it; from the speaker 
comes uncrowded, clear 
CW! 
Fig. 2 shows a simple 

5-volt power supply if you 

do not already have one 

Summary 

You will find that the cir-
cuit has a very narrow 
bandwidth so you have to 
be exactly at the correct 
"spot" to get an output. I 
have enjoyed using this cir-
cuit for a couple of months 
now, and, who knows, it 
might relight the CW flame 
in you, now that you do not 
have to listen to everyone 
on the band at once! 

Mike Maloney AC5P 

PO Box 33 
Bartlesville OK 74003 

Center Insulator 
for your Next Antenna 

do it yourself with PVC 

Here is a scheme for a 
center insulator for 

your dipole or center-fed 
antenna that does the job 
beautifully and is inexpen-
sive and easy to make. 
The parts are of the 1/2 -

inch, heavy-duty, schedule 
40 PVC plastic variety, and 
should be available at your 

WELD WITH  PVC "T" 
PVC  ADAPTER 
CEMENT 

cDRILL SMALL 
HOLE TO 
PASS WIRE 

I 1/2" LONG 
/- 1/2" PVC 
\. SCHEDULE 40 

PVC PIPE PLUG 
I/2" SEED 40 

1/2" THREAD 

STRAIN RELIEF 
FITTING FOR 
I/4" F LE X CABLE 

Fig. 1. Details of center in-
sulator. 

local plumbing supply or 
large hardware store. Try 
to obtain parts that are 
grey in color, as the ultra-
violet radiation from the 
sun is harder on the white. 
Painting the white PVC 
with a dark enamel will 
help here. The strain relief 
fitting may require a trip to 
your local electrical sup-
ply store. My fitting is a 
Ralco brand made of cast 
aluminum which cost 89 
cents. This fitting cost less 
than a pair of coax fittings 
and is waterproof to boot. 
Taking the fitting apart will 
show you how it works 
much more easily than I 
can describe, so I won't go 
into that. Fittings are avail-
able that will accept the 

larger RG-8 size coax also, 
but I use 58C/U, with which 
the 1/4 -inch hole in the rub-
ber grommet works nicely. 
Run the element wires 

though their respective 
end cap holes and tie an 
overhand knot about 1 
inch from the end of each 
wire. (Hope you use strand-
ed flexible insulated wire, 
hi.) Pass the coax through 
the strain relief fitting and 
out the unglued end of the 
"T". Strip 2 inches of the 
jacket off the coax and 
separate the shield and 
center conductor. Strip 1/2 
inch of insulation off the di-
pole ends and make the con-
nection to the coax. Tape up 
the connections, and then 
carefully pull the works 

back into the center of the 
"T" and complete as-
sembly. 
Tighten the compression 

ring on the strain relief, and 
you're all set. If desired, 
before final assembly, the 
inside of the T-plug caps 
can be filled with wax, 
caulking compound, duct 
seal, etc., for additional 
protection against mois-
ture through the end holes. 
You will find the com-
pleted project very strong, 
professional looking, and 
easily capable of doing its 
job. It can be tied to a sup-
porting structure with 
nylon or poly rope, and you 
can be assured of good in-
sulation and lasting perfor-
mance.• 
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NEW FT-7B 100 W 
MOBILE/BASE HF TRANSCEIVER 

Enough power to drive those linears! The FT-7B is the high 
powered version of the popular 20 watt FT-7 that so many hams are 
running mobile in cars, boats, and planes around the world. Use 
the FT-7B as a top quality base station. New improvements include 
an audio peak filter (like our FT-901DM) to give you super CW 
selectivity, drive control, four 10M positions, ful180-10M coverage, 
28.5-29.0 MHz crystal supplied (other crystals available as op-
tions), optional VC-7B Plug-in Remote Digital Readout, optional 
FP-12 Speaker/Power Supply Console. 

RECEIVER 
Sensitivity: 0.5uV for S/N 20 dB 
Image rejection: Better ..han 50 dB 
IF rejection: Better Wan 50 dB 
Selectivity: -5 dB: 2.4 K-tz, -60 dB, 4.0 KI-z 
Cross-modulation: Better than 60 dB im-
munity at 20 KHz off a 20 dB input signal 
typical 
Audio output: 3 watts ffp 10% THD 

'47 
VAISU 

TRANSMITTER 
Emission: LSB, USB (A31), CW (Al), AM (A3) 
Input power: Al A3j; 100 watts DC 
Carrier suppression: Better than 50 dB be-
low rated outpLt 
Unwanted sideband suppression: Better 
than 50 c6 (a 1000 Hz 
Spurious emission Better than -40 dB 
Distortion products: 3etter than -31 dB 

Pnce And Specrticattons Subject To 

Change Without Nobce Dr Obligation 

The iad10 



Bill Hosking W7JS W 

8626 E. Clarendon 

Scottsdale AZ 85251 

Another Approach to Repeater Control 
—uses 7516 chip for low parts count 

Over the last couple of 
years, I have written 

several articles using the 
567 type of IC tone de-
coder. If you have used 
these decoders, you prob-
ably have discovered that, 
while they do the job, they 
have many limitations. 
They are very sensitive to 
input level, the decoding 
bandwidth changes with 
the input level, and there is 
bounce or ringing on the 
output. In order to func-
tion well in a complete 
16-tone DTMF (touch-
toneTm) decoding system, 
the 567s require a lot of 
special effort, not the least 
of which is the addition of 
an agc amplifier. 
Our local repeater or-

ganization is in the process 
of upgrading our control 
system and some of the 
first things on the list to be 
replaced were several 
567-based DTMF decoders. 
We reviewed the specifica-
tions on several new mono-

AUDIO AMP 

LO 
PASS 

lithic tone decoders that 
have come on the market 
in the last couple of years. 
After reviewing the specifi-
cations, we decided on the 
Telenetics decoder which, 
although expensive (over 
$100), has several very at-
tractive features, not the 
least of which is single-
supply operation. Telenet-
ics markets a system which 
consists of two ICs, a tone 
decoder, and an address 
selector, either of which is 
a stand-alone device which 
can be used without the 
other. Before proceeding 
with this article, I would 
like to acknowledge the 
help of Jay Hein WB7DQN, 
who did most of the initial 
logic layout. 

Decoder 

A very simplified block 
diagram of the 7516 de-
coder is shown in Fig. 1. 

To briefly go through the 
decoder, it has an input 

LIMITER    
AMP 

LIMITER 
AMP 

DET 

SET 

DECODER 

audio amplifier which will 
accept either balanced or 
unbalanced inputs. The 
amplifier output feeds low-
and high-pass bandsplitting 
filters which separate the 
high- and low-group DTMF 
tone-group ranges. The out-
put of the filters then goes 
into a limiter. That output 
then drives an envelope de-
tector and the digit de-
coder. The envelope detec-
tors provide an input to the 
decoder portion which 
tells the decoder if valid 
dual tones are present. The 
decoder, through a digital 
counting scheme, decodes 
the tones and then pro-
vides either a one-of-
sixteen logic output or a 
BCD-coded output, de-
pending upon what the 
user selects. One thing I 
didn't mention earlier is a 
speech detector circuit 
which prevents false de-
coding with speech-type 
waveforms. The device 
also has several test points 

1-16 
OR  OUTPUTS 
BCD 

ANY DIGIT 

 C > 10 KHz CLOCK 

Fig. 1. Simplified block diagram of the Telenetics 7516 tone decoder. We obtained these 
and the address selectors direct from Telenetics, Inc, 4120 Birch St., Newport Beach CA 
92660. 

brought out which allow 
checking of device opera-
tion. In addition to the test 
points, a 10-kHz clock sig-
nal is brought out. This sig-
nal is required by the ad-
dress selector. The spec-
ified operating range of the 
device is 8 to 28 volts, 
which adds to the versatili-
ty. 

Address Selector 

The 7511 address selec-
tor does just what its name 
suggests, i.e., recognizes an 
address. The length of the 
address to be recognized is 
user-selectable to lengths 
of 2, 3, 4, 7, or 10 digits. The 
chip requires a 10-kHz 
clock which can be provid-
ed directly from the 7516 
tone decoder. This signal is 
used for internal timing. 
The selector provides 
either a positive- or a 
negative-going logic signal 
when the correct address is 
decoded, and the length of 
this output can be user-
selected for 3, 5, or 9 
seconds. The ingenious 
people who designed this 
circuit also provided for 
recognizing invalid digits 
through use of an "ANY 
DIGIT" output from the 
decoder or by resetting if 
too much time is taken in 
the digit selection. One 
minor drawback is the input 
voltage range; the max-
imum on the address selec-
tor is about 17 volts. This 
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normally won't present a 
problem. 

INHIBIT 
110K 

50 K 

Control Decoder 

Now that I have in-
troduced you to the device 
we are using, let's take a 
look at the complete re-
peater control system we 
designed around these 
devices. I divided the 
system up into blocks 
which are a little easier to 
describe. The first of these 
blocks is the control 
decoder, the heart of the 
system. The decoder is 
shown in Fig. 2. 

The connections to the 
decoder and address selec-
tor are very straightfor-
ward and come straight 
from the Telenetics ap-
plications notes. The 12 (I 
didn't use all 16) digit out-
puts go to pads where they 
can be jumpered to the 
digit inputs of the address 
selector. In addition to 
these pads, I also ran the 
digit outputs out to the 
outside world so that the 
system can easily be ex-
panded. 

There is a 10-kHz clock 
output from the decoder 
(mentioned earlier) that is 
needed by the address se-
lector. I also ran this line to 
the outside so that addi-
tional address selectors 
could be added at a future 
date. In order to ignore 
wrong addresses, the 
"ANY" line must also be 
connected. This line pro-
vides a pulse for each digit 
decoded by the decoder. 

Pads also have to be pro-
vided for the selection of 
the address length and the 
address-selector output 
duration. The selection of 
1-of-16 instead of BCD out-
puts I have shown hard-
wired, since that was the 
way our application went. 

We used the low-going 
output of the selector (Q) 
to trigger a 555 timer, 
which in turn puts out an 
enable signal to the rest of 
the function decode logic 
and will hold it for more 

U I  o 
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AUDIO  Auolo  2 
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26 
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Out 

5 1 _9 

9 s, 

6   

5 •  
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FUCTION LOGIC 
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• 

U3 
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T o! 
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Fig. 2. Schematic diagram of the decoder section of the complete control system. In this 
and the following schematics, the arrowheads indicate connections contained on the 
printed circuit board, while circles indicate those lines which go off the circuit board. 
The * is available but not used. 

than the time available 
from the selector. The # 
digit is fed through U13A 
and is used to reset the 
enable timer if desired. The 
other input to U13A serves 
as an inhibit to the control 
process. If this line is high, 
it will prevent enabling of 
the function-selection 
gates. 

Two sections of U13 are 
cross-connected as a flip-
flop and run off the decod-
ed 8 and 9 digits to provide 
on/off toggling of the selec-
ted function. 

Control Logic 
The next section, il-

lustrated in Fig. 3, recog-
nizes that a valid address 
and control command 
have been sent and then 
provides an appropriate 
latched logic output to the 
outside world. In the case 
of the 6 and 7 functions, 
the logic in our system is 
hard-wired for timer 
disable and repeater 
disable, respectively. 
The first digit normally 

sent would be an 8 or 9 to 
set the on/off flip-flop con-
dition. The on/off flip-flop 
output line controls the D 

inputs to the flip-flops in 
U6, 7, 8, and 9. Now, if any 
of the flip-flops are 
clocked by the action of 
U4 or U5, their outputs will 

FUNCTION 
ENABLE  C >  
FROM U3 

FROM 
U I 
DE-
CODER 
OUT-
PUTS 

C >-

ON 

SELECT ELECT  
ON /OFF 

OFF OFF 
FROM 
U 13 

follow the state of the D in-
put and set or reset the de-
sired function. 
In order to illustrate the 

operation this far, let's 

• 
4.•,t74. 

Fig. 3. Schematic diagram of the function decoder section 
of the control decoder. The control functions 0 through 5 
go off the board for whatever auxiliary use may be needed. 

0 

2 - 

2' 

CONTROL 
FUNCTION 

.3.  OUTPUTS 



assume that the correct ad-
dress has been selected. U3 
will then provide a high on 
the function enable line for 
about 5-10 seconds. This 
high will let the appropri-
ate control-digit pulses 
through to the rest of the 
logic. If the next digit to 
follow the address was, for 
example, a 0, U4 would 
pass the high through to 
U6, where, if pins 5 and 9 
were high, it would cause a 
latched high on the 0 func-
tion output. If the 0 had 
already been high and pins 
5 and 9 were low, the out-
put would have been reset 
to low. 
As mentioned earlier, 

the 6 function is hard-wired 
for repeater disable and 
the 7 function is wired for 
timer disable. I made no at-
tempt to buffer the CMOS 
outputs because of printed 
wiring board space limita-
tions and because  I 
thought it would put some 
restraints on the versatility 
of the board. 

CORITimer 
The last section contains 

the COR, drop-out delay 
timer, time-out timer, and 

P "  MPS- M3  U140 
4 001 

ID ER ON.  

6 OK 3 

DI 

03 

beep generator. The sche-
matic for this section is 
shown in Fig. 4. 

The PTT transistor is 
driven by U14A. One input 
of U14A is fed with a diode 
OR gate which allows 
either the time-out timer or 
the repeater disable signal 
from the control circuitry 
to inhibit the transmitter 
PTT. The other side of 
U14A is fed from U14B, 
which allows PTT opera-
tion from an external IDer, 
a second receiver, or from 
the internal COR switch. 

The primary receiver 
COR circuit requires a 
signal keyed to ground 
when the COR is active. 
This signal activates timers 
U15A and U15B. U15A 
then activates the PTT; the 
setting of the 50k pot on 
this IC will determine the 
amount of time the PTT 
will stay on after the COR 
has shut off (drop-out 
delay). Timer U15B acts in 
the same manner except 
that it controls the time out 
timer. U15B also triggers a 
beep generator comprised 
of U16A and B on its falling 
edge. This provides a short 

108 

/25 

U138 
4001 

U146 
4001 

• 

2 ND RECEIVER 
COR  • 

COR 
INHIBIT  • 

02 

/77 

10K  'Arley 

 ,Ci n'AFBALT p FROM U9-1) 

100 S SECONDS 

UI2 
4029 

beep when the timer is 
reset. In order for this func-
tion to work properly, the 
drop-out delay must be 
longer than the time-out 
timer time. 
A typical setup for this 

would be to set U15A for 
about 2 seconds and U15B 
for about 1 to 11/2  seconds. 
Thus the beep would be 
heard (and the timer reset) 
about 1 second before the 
carrier drops. There is a 50k 
pot on the beep timer 
which sets the duration of 
the beep tone. 
One last connection to 

describe: The line marked 
COR inhibit, if taken to 
ground, will prevent the 
timers of U15 from operat-
ing. This effectively pre-
cludes PTT operation from 
the COR. This line was add-
ed as an afterthought to 
add  to the  possible 
methods of control. The 
last but not least section of 
this functional block is the 
time-out timer. I neglected 
to mention that the 7511 
address selector also pro-
vides an output which is 
the clock input divided by 
10,000, which, for the nor-
mal 10-kHz clock input, 

WS SECONDS 

Ull 
4029 

1.• 112 13 13 

O  0 0 0 

O 0  Oo 
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10K 

provides a one Hz output. 
By simply counting this 
output, time functions 
such as time-out can easily 
be accomplished. 

The time-out circuit then 
simply consists of a chain 
of presettable counters 
which count down the 1-Hz 
clock. The first counter, 
U10, is hard-wired as a 
divide-by-10 to give a 
10-second output. The sec-
ond two counters, U11 and 
U12, are provided with 
strapping pads to allow 
programming  of  the 
desired time out in in-
crements of 10 seconds. 
The output of U13D is also 
fed back to U10, where it 
stops the counting func-
tion, thereby holding the 
counter in its present state 
and holding the PTT off. 
U14 resets the whole timer 
chain when the COR signal 
is removed. 

Operation 
In the last section, I tried 

to tell you how this thing 
worked; however, its use is 
somewhat complicated, so 
I will try to explain it in 
some detail. Using the 
system requires two basic 

U10 
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• 
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FRI RCVR  1 10K 
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1BV 
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264403 

U158 
556 

—1 15pF 
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r r 2 12  112  
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DI-D6 164149/IN 914 

Z oo 
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• v 

TIMER 
 ccIDISABLE 

FROM U9-12 

BEEP OUT 

Fig. 4. Schematic diagram of the COR and timer sections of the control system. Note that the repeater disable and timer 
disable signals come directly from the function decoding logic (Fig. 3). 
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stages: initial setup and in-
terconnection/adjustment. 
Initial setup involves 

making some decisions 
and then strapping the op-
tions according to your 
decisions. The first deci-
sion is the length of the 
control address. This can 
be 2, 3, 4, 7, or 10 digits 
long. This option is set by 
installing a jumper be-
tween pin 28 of U2 and one 
of the following pins of U2: 
27, 26, 25, 24, or 23. 

The second decision, 
once the length of the ad-
dress is decided, is what 
the actual address will be. I 
think this can best be ex-
plained by example. Let's 
say you selected an ad-
dress length of three digits 
(U2, pin 28 to U2, pin 26) 
and an address of 9-4-2. Pin 
2 of U2 is the first digit in-
put, pin 3 the second digit 
input, and so forth to 10 
(max.). Now, you would 
strap the first digit (pin 2, 
U2) to the nine digit output 
of U1, which appears at pin 
25. Next, connect U2, pin 3 
to the four-digit output 
(U1-20), and finally U2-4 to 
U1-18 (the two output). 
Your decoder system will 
now respond to an address 
of 9-4-2. Taking longer than 
about five seconds between 
digits or sending a digit out 
of sequence will cause the 
selector to reset and reject 
the address. 
The last jumper you 

have to install on the ad-
dress selector is the one 
which determines how 
long the output will stay 
active after a valid address 
is decoded. By jumpering 
U2, pin 15 to U2, pin 16, 17, 
or 18, you can select 9, 3, or 
5 seconds. The printed cir-
cuit board being offered by 
the ARA* is hard-wired for 
a three-second time. 
One last comment re-

garding the decoder: It can 
be jumpered for BCD out-
puts instead of one-of-

Arizona Repeater Associa-
tion, Suite 4000, Valley Center, 
Phoenix AZ 85073. 

sixteen as was done here. 
To do this, you have to 
reverse the states of pins 15 
and 16. I don't want to go 
into any more detail since 
it is a whole different mode 
of operation. 
The selection of time-out 

requires installation of 
jumpers also. The jumpers 
on U11 set increments of 
10 seconds and the jump-
ers of U12 set multiples of 
100 seconds. Both are pro-
grammed by jumpering the 
appropriate bit high or low 
in a BCD code for the digit 
desired. For example, if 
you want a three-minute 
timer, which is 180 sec-
onds, you would program 
U11 to an 8 and U12 to a 1. 
To do this, we connect pin 
4 of U11 and pin 3 of U12 
to +V and then ground 
pins 12, 13, and 3 of U11 
and pins 4, 12, and 13 of 
U12. This is now all of the 
jumpers required. The re-
maining  adjustments 
should be made once the 
board is installed. 

The primary connec-
tions to the controller are 
shown in Table 1. 
Each of the function out-

puts is a latched CMOS-
compatible signal which 
can be used, with the prop-
er buffering, to control a 
number of various func-
tions. 

Conclusion 

There we have a com-
plete repeater control 
system which provides 
control decode functions, 
primary repeater control, 
auxiliary control functions, 
COR/PTT functions, adjust-
able squelch tail length, 
adjustable time-out timer 
length, and time-out 
beeper. With some profes-
sional assistance, we got 
the entire circuit on one 
41/2 x 6 inch plug-in circuit 
card. The Arizona Re-
peater Association is going 
to be marketing the printed 
circuit boards for the con-
trol system along with a 
compatible CMOS iden-
tifier printed circuit board. 

As of this writing, only pro-
totype boards were com-
pleted, so pricing was not 
available. For pricing and 
availability, either contact 
the ARA or me. 
One last comment; I 

almost forgot. Not shown 

Signal 
PRI RCVR COR 

COP INHIBIT 

PTT 

IDer ON 

2ND RCVR 
COP 

BEEP OUT 

AUDIO INPUT 

CONTROL 
INHIB 

on the schematic but pres-
ent on our PC boards and 
highly recommended are 
.01 uF capacitors on the 
supply pins of each IC and 
18-volt zener diodes on in-
put lines for spike protec-
tion.M 

Description 
An input line that is keyed to ground when the 
primary receiver is active. 
A normally open input line. A ground on this 
line will inhibit operation of the COR/PTT. 
A transistor switch output keyed to ground 
and capable of about 200 mA. If anything 
other than a transistor circuit is to be keyed, 
it should be through a relay. 
A high ( + V) on this input line from the IDer 
will keep the PTT keyed while the ID is being 
sent. 
Provides input capability for a second (link) 
receiver to operate the PTT. Note that this 
and ID both bypass the time-out timer. 
Adjustable audio output signal which can be 
fed into the transmitter mic input. 
This is the control audio input which may 
come from a control line or from another 
receiver. Not normally fed from repeater 
receiver. 
This input, normally open, will inhibit the 
control decoding process if a high is placed 
on it. 

Table 1. Primary connections to the controller. 
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Yes, You Can Build this Synthesizer! 
—keep your crystal rig 
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Alow-cost, low-power, 
compact two meter 

synthesizer can now be 
built due to recent devel-
opments in COSMOS tech-
nology. The synthesizer 
covers 144-148 MHz and 
can be adapted to almost 
any rig simply by program-
ming the output divider 
and using the proper 
crystals in the beat os-
cillator. Any repeater off-
set can be generated, as 
the receive and transmit 
frequencies are indepen-
dently set in 5-kHz steps. 
The unit uses a total of six 
integrated circuits and 
draws about 60 mA at 12 
volts. My unit is interfaced 
with a Heathkit® HW-202. 
See Fig. 1. Q1, along with 

its associated components, 
forms a vco which has an 
output in the 22-25-MHz 
region depending upon 
what the voltage on VC1 is 
and if Q9 is turned on or 
off. Q2 is a buffer amplifier 
which is connected to one 
gate of mixer Q5. The other 
gate of Q5 is connected to 
Q7, which is the beat oscil-
lator that also oscillates in 
the 22-25-MHz range de-
pending on which crystal is 
switched into its base. The 
output of Q5 contains the 
sum and difference fre-
quencies of the two signals 
present at its gates. RFC4 
and C21 form a filter which 
allows the difference fre-
quency to pass on to Q6 
which shapes and level-
shifts the signal so that it is 
CMOS compatible. 
The first gate of Z4 acts 

as a buffer to drive Z5, 
which is a divide-by-N 
divider. The divider is con-
nected to divide by 800 
plus twice the switch set-
tings, and then plus one if 
the 5-kHz switch is on. 
These switches are labeled 
as to what decade of the 
frequency they determine. 
The output of the divider 
goes to the input of Z3, 
which is a phase com-
parator. The other input of 
Z3 goes to Z6, an oscillator 
/binary divider, whose out-
put is 833.333 Hz. This is 

the reference frequency. 
The output of Z3 is con-
nected to a low-pass filter 
whose output goes to var-
actor VC1. 
Let us now trace a com-

plete cycle of the loop (see 
Fig. 2). Suppose we want to 
transmit on 146.940 MHz, 
and we set the switches as 
such. Our divider divides 
by 800 + 2(294) = 1388. 
Suppose that the vco is 
free-running at 24.00 MHz. 
This  mixes  with  the 

TO RECEIVER 
22.2166MH 
22.883MHz 24.24 666m1,: 

23.3333-MHz transmit crys-
tal to give an output of 
.6667 MHz. This is divided 
by 1388 to give 480.3 Hz. 
This is compared to the 
833.333-Hz reference, and 

the 4046 raises the voltage 
to VC1 to increase the fre-
quency of the vco. When 
the vco has an output of 
146.940 MHz/6 which is 
24.490 MHz, the loop will 

For 24-MHz crystals, connect point A (C17) to pins 1 and 5. 

For 12-MHz crystals, connect pin 13 to A. 
For 8-MHz crystals, connect pin 8t0 pin 14, pin 7 to 12, pin 10 to 13, and 
pin 14 to A. 

For 6-MHz crystals, connect pins 7, 10, and 12, all tied together, and 
pin 8 to A. 

Table 1. Programming chart for Z2. All of these connections 
are made directly to the socket pads of Z2. 
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Fig. 2. 2m synthesizer block diagram. 
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lock since (24.490 - 
23.333)/1388 equals 833.333 
Hz. 

The 4046 will adjust its  phase and frequency. Q3, 
output voltage so that the  Q4, LED 1, and asso-
two inputs are identical in  ciated components form 

an indicator that lights 
when the synthesizer is 
unlocked. This indication 

Resistors-all 1/4 -Watt, five percent 
Al, R14, R23, R25, R38, R40, R41 
R2, R18, R42 
R22, R3 
R4 
R7, R15, R44 
R13, R16, 
R43 
R6, R10, R12 
R17, R21, and one in radio 
R20 
R24, R26 
R27-R37 
R39 
R9 
R5 
R8, R19 
R11 

100k 
22k 
1.8k 
1.5k 
10k 
270 Ohms 
4.7k 
3.3k 
100 Ohms 
820 Ohms 
2.2k 
1 megohm 
4.7 megohms 
220 Ohms 
390 Ohms 
180 Ohms 
1k 

Capacitors-all disc ceramic, unless otherwise noted 
Cl, C2, C10, C14, C17, C23, C35, 
C36, C41, C45, C48 and two in radio 
C50, C51 
C3, C4 
C9, C15, C16, C18, C19 
C12, C27, C46, C49 
C7, C22, C28 
C42 
C43, C44 
C13, C25, C39, C47 
C24 
C29, C30 
C32, C33 
C8, C26, C40 
C38 
C5 
C20 
C21 
C6 
C11 
C31, C34, C37 

Parts List 

0.001 uF 
0.001-uF feedthroughs 
100-pF silver mica 
47 pF 
33-uF tantalum 
0.01 uF 
2.2-uF tantalum 
0.1-uF tantalum 
0.1 uF 
20 pF 
270-pF silver mica 
15-pF silver mica 
1-uF tantalum 
120-pF silver mica 
33-pF silver mica 
33 pF 
180 pF 
27-pF silver mica 
10 pF 
5-30-pF subminiature 
trimmers 

RF chokes and coils 
RFC1 
RFC2, RFC3 
RFC4 
RFC5 
RFC6 
L1 

L2 

Semiconductors 
Z1 
Z2 
Z3 
Z4 
Z5 
Z6 
01 
03, Q4, Q6 
05 
Q7, 08 
09 
02 
VC1 
D1-019 
LED1 
VR1, VR2 

Crystals 
Y1 
Y2 
Y3 

Switches 
S5, S6, S7 

S3, S4 
Si, S2, S8, S9, S10, S11 

Miscellaneous 
2 RCA phone plugs and jacks 
RG-174/U miniature 50-Ohm coax 
Amidon #64-101 ferrite beads 

47 pH 
1 pH 
100pH 
3.3 pH 
10pH 
1/4 -inch slug-tuned form wound 
with 8 turns of #22 wire 
20 turns #30 wire on Amidon 
#73-801 ferrite bead 

LM309H 
74LS73 
4046 
4001 
4059 
4060 
3N128 
2N2222 
40673 or HEP F2004 
2N3904 
MPS6520 or HEP S0009 
2N2857 
HEP R2503 varactor 
1N914 diodes 
any type red LED 
5.1-volt 1/2-Watt zener diode 

23.3333-MHz, Heath #404-586* 
21.5500-MHz, Heath #404-584* 
26.667-kHz, Statek type SX-1H 

10-position BCD switches with 
endplates 

SPOT toggle switches 
SPST toggle switches 

*International crystal 
cat #435274 

mind  Folk isc\tiAL,Irkl:iii U6 6 
M i l  II 1  1R\V a l  En  O il  N 5imm  N) 

j i 
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is useful when initially tun-
ing the synthesizer, and 
warns the operator not to 
transmit if the loop be-
comes unlocked due to 
component failure, etc. 
The second and third 

gates of Z4 generate two 
signals: T and T (pro-
nounced not T). T is high in 
transmit and  low  in 
receive, and T is its com-
plement. These signals 
switch between Y1 and Y2, 
select which set of fre-
quency switches is con-
nected to the 4059, and 
turn Q9 on and off, which 
places C6 in parallel with 
the vco tank to lower its 
frequency range in the 
receive mode. Q8 is a buf-
fer stage which isolates the 
vco from the output cir-
cuitry. 

Before the signal from 
Q8 goes to the receiver, it 
is passed through the low-
pass filter composed of 
C14, C15, C16, and RFC2. 
This passes the 24-MHz rf, 
but keeps the VHF rf from 
the transceiver from get-
ting into the synthesizer. 
Q8 is also connected to Z2, 
which is a quad flip-flop. 
By connecting the pins of 
Z2, as shown in the pro-
gramming chart, Table 1, 
the chip can divide the 
24-MHz signal by 2, 3, or 4, 
giving a 12-, 8-, or 6-MHz 
output. The transmitter's 
signal also goes through a 
low-pass filter. 
Z1 is a five-volt regulator 

which supplies power to 
most of the circuit. Some 
parts of the circuit require 
12 volts, and this is ob-
tained at C46. In the 
HW-202, I take the supply 
voltage off the 11-volt 
regulated line within the 
radio. 
Parts layout is fairly 

critical, and it is recom-
mended that the PC board 
layout shown in Figs. 3 and 
4 be used. Keep all leads as 
short as possible and 
mount Y3 and Z1 flush to 
the board. The use of IC 
sockets is encouraged. 
Resistors  R28-37 and 

diodes D4-15, D17, and 
D18 are not mounted on 
the board but directly on 
the switches concerned. 
C50 and C51 are .001-uF 
feedthroughs mounted 
directly to the metal 
cabinet enclosing the syn-
thesizer. RFC6 is not 
mounted on the board but is 
connected directly to 
through capacitor 
RCA-type jacks are 
for the receiver 

feed-
050 
used 
and 

transmitter output con-
nectors. RG-174/U, 50-
Ohm miniature coax is 
used to connect the re-
ceiver and transmitter out-
put from the boards to 
their respective low-pass 
filters and jacks. The low-
pass filters are assembled 
around the jacks. There are 
several jumpers that are 
connected to the bottom 
of the board (Table 2). They 
are noted on the parts 

+ 
In 0 

(-) 11-

placement diagram as 11, 
J2, etc. For example, a 
jumper must be connected 
from one point labeled 11 
to another point labeled 
11. Some jumpers go to 
more than one place. For 
example, there is a 14a, b, 
and c. This means that 14a 
goes to 14b and 14b goes to 
J4c. All jumpers are RG-
174/U coax, and provision is 
made at each point for the 
shield to be soldered to 

Fig. 4. Component placement. 
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ground. Table 3 shows the 
cable lengths. 

The switching arrange-
ment I used (Fig. 5) was de-
signed to keep the number 
of thumbwheel switches to 
a minimum. The arrange-
ment consists of two sets 
of switches, one labeled A 
and the other B. S8 and S9 
are SPST switches that 
comprise the MHz selec-
tion for the A set. Placing 
both switches down (turn-
ing them off) sets the MHz 
to 144, S9 up (S8 down) is 
145, 58 up (S9 down) is 146, 
and both up is 147. S10 and 
511 work in a similar fash-
ion for the B set. 55 is a 
thumbwheel switch that se-
lects the 100-kHz step for 
A; 56 does this for B. S7 is 
another thumbwheel that 

L(Or 

52 

5ii 

59  58 

56 

sets the 10-kHz step for 
both A and B. Si selects 
whether or not 5-kHz step 
is used. S3 and S4 select 
whether or not the A or B 
setting will be used for 
transmit or receive. 

As an example, if we 
want to go on 146.34/146.94 
with A selecting the trans-
mit frequency and B select-
ing the receive frequency, 
we set S8 and 510 to on, S5 
to 3, S6 to 9, S7 to 4, S3 to A, 
and S4 to B. To go on sim-
plex on 146.34, say, to mon-
itor the input, we set S4 to 
A. To go simplex on 146.94, 
we set S3 and S4 to B. To go 
on reverse 146.94/146.34, 
we set S3 to B and S4 to A. 
With this method of switch-
ing, most common repeater 
pairings can be obtained. If 

54  55 

et• 
SYNTHESIZER 
W1328 .1 

3 .5 
10089, A  100101/ B  101011 4•8 

.11411t1•111' RECEIVE 

510  SYNTHESIZER IS ON 146.37 TRANSMIT. 146.97 RECEIVE 

Fig. 5. Switch arrangement. 

a more sophisticated sys-
tem is desired, an auto-
matic offset' could be built 
in, or a keyboard-type entry 
system' could be used. The 
important thing to note is 
that the synthesizer only re-
quires the BCD code of the 
desired frequency—no 
look-up table is needed. 
Mount all of the parts on 

the board in the following 
order: sockets, resistors, 
capacitors, chokes, tran-
sistors and diodes, crystals, 
and jumpers. Before insert-
ing the IC chips, apply 12 
volts to the unit and check 
for the proper supply volt-
ages at the IC sockets. 
After turning the supply 

off, insert all of the IC 
chips. Turn the unit on 
again and the unlocked 
light should come on. The 
first signal to check on the 
unit is pin 14 of Z3. There 
should be a 5-volt peak-to-
peak square wave at a fre-
quency of 833.333 Hz. 
With an accurate frequen-
cy counter, preferably set to 
measure the period, adjust 
C37 until the frequency, or 
period, is as stated. This 
adjustment could also be 
made by looking at pin 9 of 
Z6 and setting C37 for a fre-
quency here of 26.6666 
kHz. Connect the positive 
lead of a VTVM or FET 
VOM to the lead of R1 
farthest from VC1. The 
voltage here probably will 
be either near zero volts or 
near 10 volts, either of 
which represents an un-
locked condition. With the 
synthesizer in the receive 
mode, set the frequency 
select switches to 147.995 
MHz and adjust the tuning 
slug on L1 until the voltage 
reads approximately four 
volts. The unlocked light 
should now be extin-
guished. Change the fre-
quency select switches to 
144.000 MHz and check to 
see if the light is still extin-
guished. Simulate the 
transmit mode by ground-
ing the PTT line on the 
synthesizer and check to 
see that the synthesizer 
locks over the same fre-
quency range in transmit. 
The voltages at R1 should 
be within 0.5 volts of one 
another for the same fre-
quency on transmit and 
receive. 
Trim L1 until the tuning 

range is correct. Any con-

1. Cable J1 from pin 5 of Z6 to pin 14 of Z3; this is the divide-by-N 

out. 
2 . Cable J2 from C24 to R20; this is the beat oscillator-to-mixer 

line. 
3 . A Cable from J4a to J4b and one from J4b to J4c; this is the T line. 
4 . Cable J3 from R5 to + 12 volts at R21; this is the + 12-volt line. 
5 . A cable from J5a to J5b and J5b to J5c; these are + 5-volt connec-

tions. 
6 . Cable J6; this is the T line. 

Table 2. List of required jumpered connections. Use RG-
174/U coax. 
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Photo A. 

stant flickering of the un-
locked light indicates an 
unstable condition, and the 
transceiver should be keyed 
only if the light is fully ex-
tinguished. A brief flash of 
the light when setting the 
frequency select switches, 
or when keying the trans-
ceiver, is just an indication 
that the synthesizer has be-
come unlocked momen-
tarily while changing fre-
quency. 
With the PTT line open 

(receive mode), connect a 
frequency counter to the 
receiver output jack and 
set the frequency select 
switches to 146.000 MHz. 
Adjust C34 until  the 
counter reads 22.5500 
MHz. Ground the PTT line 
(transmit mode) and adjust 
C31 until the counter reads 
24.3333 MHz. It should be 
noted that the reading of 
22.5500 MHz in the receive 
mode assumes that Y2 is 
21.5500 MHz, which is the 
proper crystal  for a 
10.7-MHz i-f. For any other 
i-f, the counter should read 
(24.3333 — i-f/6). This com-
pletes the calibration of 
the synthesizer. 
The unit should be built 

in a metal box with a cover 
that makes good electrical 
contact all around its 
perimeter. This prevents rf 
from getting into the syn-
thesizer from the trans-
ceiver. Connecting leads to 
the transceiver should be 

made with RG-174/U. The 
first step in interfacing the 
synthesizer to the trans-
ceiver is to select Y2. Its 
value depends on the i-f 
frequency of your trans-
ceiver. For a radio with a 
10.7-MHz i-f and receive 
crystals in the 45-MHz 
region, Y2 will be (23.3333 
—10.7/6) = 21.5500 MHz. 
For other i-fs, (23.3333 — 
i-f/6) will give the value for 
Y2. Even though the trans-
ceiver takes 45-MHz crys-
tals and 22-23 MHz comes 
from the synthesizer, the 
receiver's oscillator and 
multiplication circuits do 
the proper multiplication. 
Receivers using 15- or 
22-MHz crystals will also 
work with this scheme. 
Connect the receiver 

output coax to the trans-
ceiver at an unused re-
ceiver crystal socket. Use a 
.001-uF capacitor to cou-
ple into the socket (Fig. 6). 
The transmitter output 

coax from the synthesizer 
also goes to an unused 
crystal socket, but a 
100-Ohm resistor and a 
.001-uF capacitor are con-
nected as shown in Fig. 7. 
The  resistor  assures 
smooth operation of Z2. A 
ferrite bead is placed as 
shown to act as a choke 
which keeps the VHF rf 
from entering the syn-
thesizer. 
The PTT input line 

should go to a line in the 

Photo B. 

transceiver that is open or 
has at least + 5 volts on it 
during receive and is 
grounded during transmit. 
This line will most prob-
ably be the PTT line from 
the microphone to the 
relay. The +12-volt input 
line can go to the same 
place from which the trans-
ceiver gets power, but if it 
is at all possible, connect it 
to some source of regu-
lated and hash-filtered 
power within the rig. A fer-
rite bead should be placed 
at the ends of the coax on 
both the PTT and +12-volt 
connections. See Fig. 8. 

The most difficult part 
of interfacing the synthe-
sizer to a particular trans-
ceiver is keeping stray rf 
from the transceiver from 
getting into the synthe-
sizer. This problem will be 
noticed when your audio is 
reported as sounding bassy 
or distorted. A very severe 
case of rf leakage will 
cause the unlocked light to 
glow on transmit. A less 
severe case will cause the 

Cable 
J1 
J2 
J3 
J4ab 
J4bc 
J5ab 
J5bc 
J6 

Length (inches) 
31/2 
31/4 

41/4 
31/2 

41/2  
31/2 

21/2  
31/2 

Table 3. Cable lengths (RG-
174/U).  Fig. 7. 

aforementioned bassy 
audio. 
If you have this problem, 

listen to yourself on a near-
by receiver. Disconnect 
the receiver's coax at the 
synthesizer while transmit-
ting, to see if the audio 
clears up. If it does, then 
this is the path of leakage. 
Try more ferrite beads or 
an additional low-pass 
filter in series with the 
other one. To check if the 
rf is leaking through the 
power supply line, tem-
porarily run the synthesizer 
off a 12-volt battery and 
see if the audio clears up. If 
it does, try more ferrite 
beads or a larger value for 
RFC6. To check if the rf is 
leaking through the PTT 
line, disconnect it from the 
synthesizer and simply 
short the PTT input to 
ground. If the audio clears 
up, try more ferrite beads 
or another bypass capac-
itor. If none of these 
remedies seems to cure the 
problem, then the transmit 
RG-174/U 
FROM 
SYNTHESIZER .001 

Fig. 6. 

UNUSED 
SOCKET 

RG-174/U 
FROM  FERRITE 
SYNTHESIZER  BEAD .001 

-   --------  .i 7 )1--.  UNUSED 

100Dah--4 SOCKET 
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,RCA PHONO JACKS 

E,B.ftx TO  P 5  •125 

-20d3i 0117 "OM KW ES 

lOot3/  9012 

Photo C. 

coax is probably the path 
of coupling, and additional 
ferrite beads or another 
low-pass filter probably 
will fix it. 
Photo A is a soectrum 

analyzer photograph of the 
6-MHz output of the syn-
thesizer being sent to my 
transmitter. The analyzer is 
set for a 30-Hz resolution, 

500 Hz per division, and a 
10-Hz video filter ir place. 
The vertical is calibrated at 
10 dB per division. The 
signal is very clean; there is 
no sign of the 833.333-Hz 
reference sidebands, and 
the noise is 50 dB down. 
Photo B is the output of my 
transceiver with the syn-
thesizer set at 146.000 

RFC2 
, ;Bu TR 

CIS  0  

TO CI t 

GIB TCS  ( ,)c o 6 TO 016 TO 52 REAR PANEL INTERIOR VIEW 
COAn TO  ,  •12v  OTT 

BATTERT 

COAT TO 
PT T iN RIG (-2 

TUTR  RCVR 
OUT  OUT 

RCA JACKS 

FERRITE BEADS   REAR PANEL EXTERIOR VIEW 
Fig. 8. Rear panel connections. 

MHz. The analyzer is set 
for 3-kHz resolution, 100 
kHz per division, and 10 dB 
per division vertically. 
There are no close-in spurs 
within 60 dB. Photo C is 
also the output of my 
transceiver, but the resolu-
tion is 30 kHz, and every 
division now represents 5 
MHz. The strongest spur is 

at about 154 MHz, but it is 
60 dB down, complying ful-
ly with the latest FCC 
regulations for spurious 
output. 

In conclusion, this syn-
thesizer is performing very 
well on my HW-202. It is a 
versatile design and it 
leaves room for many addi-
tions that people may want 
to incorporate.• 

References 

1. "Automatic Repeater Off-
sets," Bruce McNair N2YK, 73, 

November, 1978, p. 82. 
2. "A Practical 2m Syn-
thesizer," Michael I. Cohen 
WA3SYI, 73, September, 1977, 
p. 146. 
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'er Gordon West, WS6N0A-, comments: 

",Ster  I switched *roi*ttie gray loading coil system to the Metz, my 

Malethe rinse has be-en substantially Improved. I run a halt gallon 

Ottifttett 1trartd"ViSIVirirsbOe, sirterafter an he& of operation the 

Metz coil Is barely warm! With the 'gray loading coil' antennas, 

they would be hot. Whether it's less FR losses or rust plain 

good cowstruction. the Metz out-talks them affi" 

METZ COMMUMCATIONCORP 
Corner Route 11 & 11:3 
Laconia, \Jew Hampshitet 03246 10, 
TeL 603-524-$ 06   

Coil with 90Ib. pull Mag Base  $49.95 
Coil with Thru-Vehicle Mount   39.95 
Coil with Right Angle Bracket  34.95 

Bill.  MC 

Credit card # _ 

Exp. date _ 

Signature...._ 

Name   

Address 

City  __ 

Visa 

State  Zip 

v.' Reader Service—see page 211 



New MFJ 3 & 1.5 KW Versa Tuners 
Run up to 3 KW or 1.5 KW PEP and match everything from 1.8 thru 

30 MHz: coax, balanced line, random wire. Built-in balun. 
3 K W VERSA TUNER IV's  1.5 KW VERSA TUNER Ill's 

/777 

These 6 new MFJ KW Versa Tuners let you run up to 3 KW or 1.5 KW 
PEP (depending on the model) and match any feedline continuously from 
1.8 to 30 MHz: coax, balanced line or random wire. Gives maximum 
power transfer. Harmonic attenuation reduces TVI, out of band emissions. 
All metal, low profile cabinet gives RFI protection, rigid construction, 

sleek styling. Black. Rich anodized aluminum front panel. 5x14x14 inches. 

9 

NEW MFJ KW VERSA TUNERS HAVE THESE FEATURES IN COMMON 
Flip down stand tilts tuner for easy viewing. 
Efficient, encapsulated 4:1 ferrite balun. 250 pf, 6000 volt capacitors. 

18 position dual inductor, 17 amp, 3000 V ceramic rotary switch (3 KW 
version). 12 position inductor, ceramic rotary switch (1.5 KW version). 
2% meters. SO-239 coax connectors, ceramic feedthru for random wire 
and balanced line. One year limited warranty. Made in U.S.A. 

3 KW VERSA TUNER IV's 

ru MFJ-984 3 KW VERSA TUNER IV 
EXCLUSIVE RF AMMETER  
insures maximum power to antenna at $29995 minimum SWR. Built-in dummy load. 

This is MFJ's best 3 KW Versa Tuner IV. The MFJ-984 Deluxe 3 KW 
Versa Tuner IV gives you a combination of quality, performance, and 
features that others can't touch at this price. 
An exclusive 10 amp RF ammeter insures maximum power to antenna 

at minimum SWR. A separate meter gives SWR, forward, reflected power 
in 2 ranges (2000 and 200 watts). 
Versatile antenna switch lets you select 2 coax lines thru tuner and 1 

thru or direct, or random wire, balanced line or dummy load. 
A 200 watt 50 ohm dummy load lets you tune your exciter off air for 

peak performance. Efficient, encapsulated 4:1 ferrite balun. 

LJ MFJ-981 3 KW VERSA TUNER IV 

$199 9E  Accurate meter gives SWR, forward 
0  and reflected power in 2 ranges: 2000 

and 200 watts. 4:1 ferrite balun. 
The MFJ-981 3 KW Versa Tuner IV is one of MFJ's most popular Versa 

Tuners. An accurate meter gives you SWR, forward and reflected power 
in 2 ranges: 2000 and 200 watts. Encapsulated 4:1 ferrite balun. 

ri MFJ-982 3 KW VERSA TUNER IV 
1 $  95  Athnrutentunnaesrwaintcdh2lectosa yxotuhrsuelteucnte: ocroax 

direct, or random wire and balanced line. 
The MFJ-982 3 KW Versa Tuner IV gives you a versatile 7 position an-

tenna switch that lets you select 1 coax thru tuner and 2 coax thru tuner 
or direct, or random wire and balanced line. Encapsulated 4:1 balun. 
If you already have a SWR/wattmeter, the MFJ-982 is for you. 

MFJ-980 3 KW VERSA TUNER IV 

169" Heavy duty encapsulated 4:1 ferrite 
balun for balanced lines. 

The MFJ-980 is MFJ's lowest priced 3 KW Versa Tuner IV but has the 
same matching capabilities as the other 3 KW Versa Tuner IV's. 
Features an efficient, encapsulated 4:1 ferrite balun for balanced lines. 

1.5 KW VERSA TUNER Ill's 

MFJ-962 1.5 KW VERSA TUNER III 

169 
9, SWR, dual range forward and reflected 

power meter, 6 position antenna 
switch, encapsulated 4:1 ferrite balun. 

The MFJ-962 1.5 KW Versa Tuner III is an exceptional value. 
An accurate meter gives SWR, forward and reflected power in 2 ranges 

(2000 and 200 watts). 
A versatile six position antenna switch lets you select 2 coax lines thru 

tuner or direct, or random wire and balanced line. Encapsulated 4:1 balun. 
Black front panel has reverse lettering. 

MFJ-961 1.5 KW Versa Tuner III 
1 $  95  s6epleocstit2ioncoaanxtelinnneassthwriutcthunleetr o s you 

or  

or random wire and balanced line. 
The MFJ-961 1.5 KW Versa Tuner III gives you a versatile six position 

antenna switch. It lets you select 2 coax lines thru tuner or direct, or 
random wire and balanced line. Encapsulated 4:1 ferrite balun. 
If you already have a SWR/wattmeter, the MFJ-961 is for you. 
Black front panel has reverse lettering. 

FOR YOUR NEAREST DEALER OR FOR ORDERS 

CALL TOLL-FREE 800-647-1800 
Why not visit your dealer today? Compare these 3 KW and 1.5 KW Versa Tuners to other tuners. You'll be convinced that its value. 
quality and features make it a truly outstanding value. If no dealer Is available, order direct from MFJ and try it. If not delighted, 
return it within 30 days for a prompt refund (less shipping). Charge VISA, MC. Or mail check, money order plus $10 shipping/handling. 

For technical infor mation, order/repair status, in Mississippi, outside continental USA, call 601-323-5869. 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On 
visA  &•• M52  [--1.,7:.  114509 

MFJ ENTERPRISES, INC. P.0. BOX 494 
MISSISSIPPI STATE, MISSISSIPPI 39762-. 
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COAXIAL SWITCHES AND ACCESSORIES 
for antenna selection and OF switching 

Model PRICE Outputs Remarks 
B&W 

375 19.75 6 PROTAX switi  ts .10  s 01, tele. Ted 

output circuit 

376 
19.75 

5 PROT A X switch Grounds all except selected 

output circuit Sr xth switch positron gr ounds 

all Outputs 

550A 

550k2 

16.95 

13.75 2 

551A 
17.95 

2 Special 2 pole.  position switch used to 

switch any OF dev,ce in or out of series 
Dont,' ton in a coaxial line See figure I uver 

556 
.95 

Bracket only, tor wall mounting 01 radrat 

°rine( RH two. IC heS 

590 18.50 

18.50 

17.25 

19.75  6  Grounds all except selected output circuit 

5 

5900 5 Grounds all except selected output circuit. 

592 2 

595 

CO A XI AL  SW TCHES  AND 
ACCESSORIES for antenna selec-
tion  and  RF  switching.  These 
high-quality switches have set the 
standard  for  the  industry  for 
years. Cera mic switches with sil-
ver  alloy  contacts  and  silver-
plated conductors give un matched 
perfor mance and reliability from 
audio frequencies to  150 M Hz. 
B& W  coaxial  switches  are  de-

Nodal 560A Mode. 590 
MoWel 592 

Specific•tions. 
Order Illuntber  377 
Mosier Number  001106 

swR let resonance' 
o ce 

Power rwmg 
111 VSWR Elandendth 
Longest Element 
Boom Length 
Hoorn Diameter 
Turning Ra fts 
Surface Area 
W . Load et so ,noh 
mannum wind Survival 
Meet DIA Accepted 

With sunspot cycle 21 now in the upswing, you should be prepared for the DX available on the 3 top HF bands, 
if not, our new 'Long-Johns" are for you The new 5 element "Long-John' monobanders are ideal for the senous 
DX'er Each utilizes Hy-Gain's unique Beta-match I or optimum power transfer Also each antenna uses taper-
actin tuba, for 0,rmT100' oprul  'Al emit h  (1,aboloty each "LOng-John" Uses 
l,i]" 0i 049rr11 10)0, t(]  1,7 q, 

BE 
PREPARED 

FOR CYCLE 21 
GET 

HY-GAIN'S 
NE W 

LONG-JOHNS 

THE 

STACKABLES 
376  375 

$289.95 $169.95  $119.95 
Less than I 51 
50 ohms 
Maorrurn Legal 
400 101. 
36 W 
34' 

25' 
90 so 
230 ibe 
BOPP, 
11/4 1 to 214' 

Less than 1 51 
50 ofirne 
Maximum UNA 
500 KHz 
24ke 
26. 

I 7141 
52 se te 
133 Os 
t013 mon 
1 se to 2 ve" 

Less than', 51 
50 ohms 
Maumee Lerlei 
15 MHz 
19W 

15' 
39 so 
103010s 
100mph 
1 ire to 21S" 

10S•A 

5 Element Maximum 
Performance Monobend Seems 
for 10,15, and 20 meters 

signed for use with 52 to /5 01,11 
non-reactive loads, and are sovver 
rated at  1000 watts A M, 2000 
watts SSB  Connectors are UHF 
type. Insertion loss is negligituo, 
and VS WR is less than 1.2: 1 up to 
150 M Hz. Crosstalk (measured it 

30 MHz) is 45 dB between ad la 
cent outlets and -60 dB befweer 
alternate outlets. 

PIRLI D uC T  Of  S O WS.,  RE Si A O, . 

TELEX PROFESII( Zigs jrsADPHONES 

C O M NI U NI C • TI O N1 9,  I N C 

9001,4 MSC NI AOSS TS 

a,*  unKar ons cen••••••u• era MIA.Por  M a. • Acto••• moa A ye ..  r..V.= 7; 

Is M e.  versonsi  a•• 
it  n' •po.r. A:: Z nones Am a mw.A.AIA.• sapes0 ..•  aoloor pa. eft. poso .A. , 

oamo.er ,••  ••••• 
'•• P. •  'PPP .. W .".  ha. 

"'nye...d m  ..rd•no ow. io tom  on.an  an P• 
ifx•ma  rho clown .. .on A  mod . A.• four. ••••.13.• 

MOOR C 610 SIM 010 C 1210 C t320 CM 010 CM 1210 CM 1321 CM 5321$ 

Heeaphone Sensitwir 
Ref 0001 Drees l n,' 
'̀ ''W meet lint 

103,113 SF) 
• SdB 

103e8 SPI 
• 5e8 

10308 SIX 
'3,18 

10508 SF) 
'548 

1030B SPt 
• 540 

10308 svi 
'3011 

10540 SPl 
•Siffl 

105d8 SR 
• 548 

Hr.donone 
,nsedatur 

31 
20 onos 2000 0. , 

31 
20 ohms 

31 
10 ohms 

31 
20 ohms 

32 
20 ohms 

33 
20 ohms 

37 
20 ohms 

Mu roohone 
fieguenir 
Response 

50 
8000 Hi 

so 
8000 11, 

so 
0000 Hz 

50 
8000 Hi 

1.1.i rophone 

,̂niedanir 

High High High Nigh 

M.l ,opnone 

Sensitivity 
He . 1 ,i a, iotiai 

5108 
• 548 

5148 
'510 

5148 
•54(1 

5,08 
• Sell 

Pie e $10.45 $12.25 $29.70 $41.80 $47.20 $82.75 $75.25 $59.95 

Model C610 

(S WL 610) 

Q 

Model C 1320 

Model C 1210 

Model C M 610 Model CM 1210 

Cr / 

Model CM 1329  Model CM 1320S 

Larsen 10Irod• 
Antennas 

• Handle lull 200 watts • low.low V.S.W.R 

• Deliver 3 dEl ga in and more! 
• Pick the one that best fits your needs: 

MAGNETIC MOUNT 
tays put even at 

  -  1 100 mph' 

MM JM 150 for 144 MHz use.'  Only 
M M JM 220 for 220 MHz use  $38.50 
M M JM 440 for 440 M H: use  complete fender mounts 511.50 

TRUNK LID MOUNT 
No holes and low 

silhouette too' 

TL M•J M 150 for 144 MHz use  Only 

TI_M•JM,220 for 220 M Hz use  $38.50 

TLM JM 440 for 440 M Hz use  complete 

And 1/4 wave antenna for trunk 
and magnetic mount - $18.50 

ROOF or FENDER MOUNT 
Goes on quick and easy 

in 3/8" or 3/4" with 

fewest parts. 
JM 150-K for 144 MHz use  Only 1 
JM 220-K for 220 MHz use  $31.50 
JM-440-K for 440 MHz use  complete 

And 1/4 wave antenna for roof and 

Communications Essentials 

From DAI WA CORPORATION 

SWR & Power Meter / Model 0N-720 $166.9s 

Simultaneous direct reeding SVVR. Forward 
Power and Reflected Power, 

Frequency Range: 1.8-150 MHz 
SWR Detection Sensitivity: 5 W Min 
Power: 3 Ranges (FWD 20/200/1000 WI 

(REF 4/40/200 WI 
Input/Output Impedance: 50 Ohm 
Dimensions: 180 x 120 x 130 min. 

6 4 x 4 5 in 
Tolerance  10' 1011  alt. 

J.W. Miller Division 
BELL INDUSTRIES 

c=1 
OF Speech Prommor/Model RF-440  5135.95 

Increases talk power with splatter free opera-
tion. RF clipping assures low distortion. Simply 
install between microphone and transmitter. 
Talk Power: Better than 6 dB 
Clipping Threshold: Less than 2 mV at 1 KHz 
Bandwidth: 2200 Hz at 648 down 
Frequency Response: 300-3000 He at 12 dB 
down 

Distortion: Less than 3% at 1 KHz, 20 dB 
clipping 

Output Level: More than 50 mV at 1 KHz 
Power Requirement: 115 VAC, 60 Hz, 1.4 W 
or 135 VDC, 55 rnA 

Dimensions: 150 x 70 x 150 rnm, 
5x 2.5 x S in 

Interference Filters 
From J. W. Miller 

LOW PASS FILTERS 
Input/output impedance 50 ohms. 
Insertion loss.3 dB max.; VWSIO 
1.2:1; Attenuation greater than 
75 dB 0000.41 MHr. 
C•611.7 - 619.60 
25 w AM 50 W PEP SSP 
C-554'T - 926.110 
1000 W AM 2000 W PEP 5513. 

HIGH PASS FILTERS 
Fitter attenuates signals below 40 
MH, by a power factor greater 
than 1.000,000.1. 
C-313•71 - $10.10: 75/300 Oh m 

C•113•T2 -$10.,.] 25/ 75 ohm 
C.513.73 - 610.10 
300/300 ohm 

AUDIO INTERFERENCE 
FILTERS 
C•506•11 - 65.07 
Installs in the input lines or 
audio equipment. Consists of 1 

C-SO4-R - $6.07 
Installs Inspeaker lines. Unit will 
take care of stereo speaker 
systems. 

AC POWER LINE FILTERS 

An easy way to Oren., radio " 
nals from entering power line. 
C-301I•L -16.33 
3isectIon LC filter, 3 A max. 
C•606•L -010.3$ 
5-section LC filter (for more 
savor• Interference). 5 A max. 

Coaxial Switches 

2 Position/Model CS-201 

4 Position/Model CS-401 

$20.95 

$65.95 
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rIQUESTION: Who has Advanced Electronics, Alpha, AMECO, Amphenol, Antenna Specialists, Astatic, 

V- 4   PALO MAR ENGINEERS  4 4 
R-X NOISE BRIDGE $49.95 

• Learn the truth about your antenna. 
• Find its reasonant frequency. 
• Find R and X off-resonance. 
• Broadband 1-100 MHz. 
• Simple to use. — Self contained. 

VLF CONVERTER $55.00 

• New device opens up the world of VLF radio. 
• Converts VLF to 80 meters. For use with any 
shortwave receiver covering 3.5.1 MHz. 

• Advanced design for simple operation, 
high performance. 

• Gives reception of the 1750 meter band. 
• Also covers navigation radiobeacons. VAVVB, 
ship-to-shore, and LF broadcast band. 

LOOP ANTENNA  ALL BANDS PREAMPLIFIER 
Loop Amplifier $67.50  $89.50 
Plug-in loops $47.50 ea. 

• Plug-in loops 
available for: 
1600-5000 Piz 
(160/80 meter 
amateur bands) 
550.1600 KHz 
(Broadcast Band) 
150.550 KHz 
(VLF, 1750 meter band) 
10.150 KHz 
(WWVB, Loran) 
10-10 KHz (Omega) 

• Nulls out interference 

Model MB II $2 9 5 
(with Balun) $3 2 5 

MB II provides: 
*Constant SWR monitoring *Precision tuning of final amp * Harmonic suppression 
* Receiver input impedance-matching * Maximum power transfer to antenna *Corr 

finuous frequency coverage 1 6 to 30 MHz * Precision tuning of any wire '8 
wavelength or longer with SWR of 1 1 

MB It features: 
• Finest quality made-in-USA components *Large precision, easy-to-read dials war 
360 readout • Optional 3000 watt BaluO for twin lead antennas 

Barker & Williamson 

Pre-assembled-
Model 370-11 

- $59.95 

Kit (illustrated): 
Model 370-12 - $49.95 

5 —BAND TRAP DIPOLE 

(80 thru 10 Meters) 

Power rated 2k WPEP, ap-
prox. 110 ft. span 

Co mplete with:  wire, traps, end 
insulators, 50 ft RG-8/U, PL-259 
connector, heavy-duty cast alu mi 
nu m  and  steati te  center  con-
nector. 4- Band (40 thru 10M) 55 
ft. 

Hy-Gain REEL TAPE PORTABLE DIPOLE 
for 10 thru 80 Meters Model 1810 
The most portable high performance dipole ever... 

1ST')  MI,  high ['cilia-roan, e 
doublet antenna system ever developed It has I/1.11,1.11 Illkaluable in pros 'ding 
reliable communications in vital military and cononerciaTapplications through 
out the world Two stainless steel tapes, valibrated in meters. extend Iron, either 
side of the main housing up 14, a total distance of 132 feet for 3 5 me operation 

25 R lengths if polypropylent rope attached (4, each tape permits installation 
to poles, trees, buildings  whatever is as ailahle for forming a doublet antenna ss sten, 
Integrated in the high impact housing is a Irequencs to length conversion chart 
calibrated to meter measurements on the tapes  makes installation foolproof herds with 
7,2 ohm coax Delivers outstanding performance as a 'sortable or permanent installation 
Measures 10x5frix2 inches retracted  Wt .4 I lbs 

No 228 Poco, 594 95 

• 

VISA 

IPrices FOB Medford, MA. MA residents add 5% sales 
tax. 
Minimum $3.00 for ship-
ping and handling on ALL 
ORDERS. 

IIII III 

Card no. 

Signature 

• Tunes 1.8 to 51 MHz. Covers ALL amateur 
bands 160 to 6 meters. ALL shortwave 
broadcast bands. 

• For receivers AND transceivers. 
• Up to 20 db gain. 
• Peps up that tired receiver. 
• Reduces image and spurious response. 

BikB 
Electronk 

111RULINE 
WATTMETER 

MODEL 43 
Elements (Table 1) 2-30 MHz 
Elements (Table 1) 25-1000 MHz 

Carrying case for Model 43 & 6 elements 
Carrying case for 12 elements 

$94 VHF model 4362 (140-180 MHz) 

$94  HF model 4360 ( 18- 30 MHz) 
ration 

I he 431,u. 4362 HASI NATL Directional Watt• 
meters aryl/1%1111AI type instruments for measurinv 

rcf lected power in 50-ohm coaxial 
transmission lines. They are direct descend.ca 
the model 43 THRULINE• Wattmeter  for 
professional standard of the industry -and will 
accurately measure RF power flow under any load 
condition. Each wattmeter is made up of a precisely 
machined sectoin of 50-ohm line, a rotatable sensing 
clerocro and meter calibrated in watts, all mounted 
in a highampact plastic housing. It is this type of 
solid construction and the directional THRULINE 
oupling ciii Ult. without toroids, that account for 

.0 thc114151•MATI Wattmeter, 

4.10. 

1 mr4(2rot, 04.411 WM:1 

2  25  Ile  340  S. 
14  64  114  144  ION 

to  5(  50 
10A  no  100 
255  Ft(  250 

WM  WA  1.0(  SOD 
MOH  100A  100(  WOO 
25201  ACIA  AOC  MP 
WON  1/00A  CCOC  .1= 
10PDH IOWA  IOW  1000D 
250011 
500011 

$125.00 
45.00 
38.00 
27.50 
17.00 

Si 
101 
'Si 
sot 
1001 
2%01 
50D1 
100111 

READ RF WATTS DIRECTLY! (Specify Type N or S0239 con-
nectors) 0.45 - 2300 MHz, 1-10,000 Watts ±5%, low insertion VSWR 
- 1.05. Unequalled economy and flexibility. Buy only the element(s) 
covering your present frequency and power needs, add extra ranges 
later if your rectuire mpritc axnand 

TWO METER 

CRYSTALS IN STOCK 

Standard • lcom • Heathkit • Ken • Clegg • Regency •Wilson • VHF 
E • • Pr k • And Others'  Lifeti me Guarantee! Now onl  9 •air 

BANDPASS-REJECT DUPLEXER 
DPLA-144 FOR 144-174 MHz 

Also available for 
54, 220, 450 M Hz. 

dill 
$409.95 

Name  Call   
Address   

City   

Order:   

EICheck Enclosed  El Visa  III Master Charge  El Send for Free Catalog 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Card exp. date 

State   Zip 

Radio Electronics 

OPEN DAILY 9-9 
SATURDAY 9-6 

206 Mystic Avenue, Medford, Mass. 02155,1-800-225-4428, (Mass. residents: 1-617-395-8280  .-T3 
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Analog Telemetry Techniques 
while designed for biomedical signals, 

these circuits work with any analog data 

WARNING: Use or sale of this or similar devices is restricted under Federal Law to physicians or on their orders. No attempt should be 
made to diagnose or treat patients without medical supervision. 

Joseph J. Carr K4IPV 
5440 South 8th Road 
Arlington VA 22204 

The use of OSCAR to 
I transmit human elec-
trocardiograms (ECG—or 
EKG, after the German 
spelling), and the article in 
the February, 1978, issue 

33,F 
RIGHT 

96 

3 3,F 
LEFT 
M  

RIGHT 
LEG 

2 7M 

27M 

220pF 

56K 

— 470oF 

2208 F 

27M 

of 73 Magazine ("Inexpen-
sive EKG Encoder" by 
WA3AJR), indicate interest 
in the transmission of 
analog data. The tech-
niques needed to transmit 
the human ECG are also 
useful for transmitting 
almost any form of analog 
data signal in which the 
repetition rate is low and 
all frequency components 

WOK ) 

i0 

I MEG 

61308F 
I 

Vcc 
•9 -12 V DC 

68,F 
100K 

1 61308F 

1470,F I 39,F 

22K 

Vcc 
•9 TO•i2VDC 

228 

I 

Fig. 1. Typical ECG preamplifier. 

fall into the "under 500 
Hz" range. In this article, 
we will examine such cir-
cuits from the viewpoint of 
the human ECG and cer-
tain other physiological 
signals, but the informa-
tion can be applied to 
other problems as well. 

The ECG Preamplifier 
The peak amplitudes in 

the ECG waveform are on 
the order of 1 or 2 milli-
volts, and significant fre-
quency components exist 
in the 0.05- to 100-Hertz 
range. Electronic amplifi-
ers used in professional 
diagnostic ECG equipment 
will  have this AHA-
recommended frequency 
response, while equipment 
used exclusively for mon-
itoring usually has a fre-
quency response of 0.05 to 
40 or 50 Hertz (depending 
upon manufacturer). 
ECG preamplifiers usual-

ly are differential types so 
that their inherent rejec-
tion of common mode sig-
nals can be used to elimi-

nate 60-Hertz interference. 
Additionally, ECG pre-

amps must be capacitor-
coupled to prevent drift 
due to changes in the 
electrode-offset potential 
that exists between the 
electrode and the patient's 
skin. The electrolytic skin 
surface reacts with the 
metallic electrode to form 
a battery that produces up-
wards of a volt or more. 
Fig. 1 shows the circuit 

for an ECG preamplifier 
used in a battery-operated 
radio telemetry transmit-
ter. This circuit operates 
from a single 9- to 12-volt 
dc power source, although, 
in most non-portable appli-
cations, it could easily be 
redesigned to take advan-
tage of the operational 
amplifier's bipolar power 
supply terminals. 
The circuit in Fig. 1 is 

basically an ac-coupled 
version of the classic in-
strumentation amplifer, 
and has a voltage gain of 
approximately 1000 (see 
"Op-Amp Encyclopedia" 

68 



by K4IPV, 73 Magazine, 
February, 1978). 

Under specific sets of 
circumstances, ac mains-
powered equipment can be 
hazardous to connect to 
some patients, so modern 
ECG preamplifiers use 
isolated designs. In most 
cases, the output of a 
preamplifier such as in Fig. 
1 will be used to amplitude-
modulate an oscillator op-
erating in the 30- to 100-kHz 
range (see Fig. 2). The pre-
amplifier will be on an iso-
lated portion of the printed 
circuit board, along with 
the amplitude-modulator 
and a floating rectifier-filter 
that creates a dc power sup-
ly from the 50-kHz signal. 
Alternatively, some use 
separate dc-to-dc con-
verters that do essentially 
the same thing from a sepa-
rate oscillator. 

The situations that 
create a hazardous en-
vironment for patients do 
not ordinarily exist outside 
of the hospital/medical en-
vironment, but experiment-
ers and science-fairists 
who might want to use 
these techniques are ad-
vised not to connect peo-
ple to any mains-powered 
equipment. The use of bat-
tery power provides the 
same isolation as used in 
professional equipment, 
but only if the entire ap-
paratus is battery oper-
ated. 

Transmission Encoders 
Some portable units do 

not encode the ECG wave-
form at all before trans-
mission, and are called 
direct-FM telemetry sys-
tems. In this type of 
transmitter, the output of a 
preamplifier such as in Fig. 
1 is applied directly to a 
varactor-modulated crys-
tal oscillator. In one 
popular brand, the oscilla-
tor operates at 12 to 14 
MHz and is multiplied into 
the 174- to 215-MHz region 
with the final deviation be-
ing 75 kHz or so. 
Other models first en-

code the ECG waveform in 
the form of a frequency-
modulated audio carrier 
that can be transmitted 
over a wire or radio com-
munications channel. This 
method is called FM/FM 
telemetry. The encoder 
consists of a voltage-to-
frequency converter, or 
voltage-controlled oscilla-
tor (vco), that uses the ECG 
signal as its control or in-
put voltage. The output of 
the vco is then applied to 
an ordinary FM transmit-
ter. 
Fig. 3(a) shows a circuit 

for an ECG encoder that 
was originally designed at 
the National Institutes of 
Health (NIH)1 in Bethesda 
MD, for use in telephone 
call-in cardiac pacemaker-
surveillance systems.' The 
circuit was built into the 
case of a modem (modula-
tor/demodulator used in 
computer systems), and 
was issued to patients. The 
box had a pair of telephone 
earpiece cups so that the 
tone could be transmitted 
down the line. The patient 
would phone in to the 
pacemaker clinic once a 
week, where an analog 
recording of the waveform 
was made, and certain 
computer measurements 
were taken. These were 
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Fig. 2. Block diagram of an isolated ECG preamplifier. 

reviewed later by a car-
diologist (an M.D.), who 
would decide whether or 
not to ask the patient to 
come in for a closer ex-
amination. 
The encoder in Fig. 3(a) 

uses four 741-family-
operational amplifiers and 
a Motorola MC4024P vco 
chip that drives a loud-
speaker in the modem box. 
Note that this device is 
filtered too heavily to pro-
vide diagnostic quality 
ECG recordings, but is suf-
ficient for the limited pur-
pose intended. For those 
who wish to use the circuit 
for a wider frequency-
response system, some 
modification of the low-
and high-pass filter sec-
tions is in order. 
Gain is provided by 

amplifier Al, while A2 
serves as the high- and low-
pass filter section. The fre-

LOW PASS 
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quency response was lim-
ited intentionally so that 
interfering signals from the 
patient's skeletal muscles 
did not obscure the ECG 
waveform—a necessity be-
cause of the less-than-
optimum situations in 
which recordings were at-
tempted. The amplifier in-
put lines were connected 
to a pair of 1.5-inch metal 
disk electrodes on the top 
surface of the modem box. 
This is not the best possible 
configuration, but is con-
venient for the home pa-
tient. 
The 60-Hertz power 

mains will cause a tremen-
dous interference signal to 
be present in nondifferen-
tial amplifiers and in those 
differential amplifiers in 
which the input balance 
cannot be maintained. To 
overcome this, a 60-Hz 
notch filter, A3 plus the cir-
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AC INPUT 
AMPLIFIER 

Fig. 4. Block diagram of a pulse-counting FM detector. 

cuit in Fig. 3(b) is provided. 
A claim of 50-dB suppres-
sion is made, but we could 
verify only 18-23 dB. 
Amplifier A4 serves as a 

level shifter between the 
ECG preamplifier and the 
MC4024P vco input. The 
output of the vco is fed to a 
loudspeaker for acoustical 
coupling to a telephone. 
Note that a series resistor is 
used between the speaker 
and the vco. This compo-
nent is needed because the 
TTL output of the vco will 
be loaded too much by the 
low impedance typical of 
speakers. 
The output of the vco in 

Fig. 3(a) is too high for most 

2 

AUDIO 
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(>2001 W) — 

ru 
ci 

•12VDC 

CI 
220pF 

TRIGGER 

//7 

radio transmitter audio in-
put  stages,  and  the 
waveform consists of a 
chain of square waves. To 
overcome this problem, an 
attenuator/low-pass filter 
is needed between the vco 
output and the radio trans-
mitter input connector. 

Decoders 
Neither the circuit of Fig. 

3(a)  nor  the  circuit 
presented in the February, 
1978, issue of 73 is useful 
by itself, except to show 
that your heart can control 
the whistle of the modula-
tion in the loudspeaker! 
Unless a decoder (i.e., FM 
demodulator) is provided, 
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Fig. 5(a). Practical hobbyist decoder circuit. 
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Fig. 5(b). Output voltage versus input frequency. 

all these circuits can do is 
whistle at you in step with 
the ECG waveform! 
The encoded signal is an 

audio-range (1 to 5 kHz) 
carrier that is frequency-
modulated by the ECG 
waveform. Any phase-
sensitive detection scheme 
could conceivably work, 
but two types are most 
commonly employed: 
phase-locked loops, and 
pulse-counting (also called 
digital) FM demodulators. 
A number of technical 

papers have been written 
that show the use of low-
cost PLL chips for ECG 
telemetry decoding, but, in 
my experience, these cir-
cuits have not been 
altogether satisfactory. It 
seems that many of the 
low-cost PLL chips do not 
recover rapidly enough 
following the ECG R-wave 
(the spike-like feature). 
This results in distortion of 
the waveform in an area 
that is of particular interest 
to the physician. Such cir-
cuits should, however, 
prove interesting to the 
hobbyist who can tolerate 
some distortion. 
It is a little easier to use 

the pulse-counting detec-
tor of Fig. 4. The signal 
received from the radio 
loudspeaker or telephone 
line will probably be weak 
and noisy, so the first stage 
will be an amplifier and 
bandpass filter stage. It 
should have a bandwidth 
that is not much greater 
than the signal's frequency 
swing, i.e., 2x deviation. In 
most encoders, the devia-
tion is 25 to 75 percent of 
the unmodulated carrier 
frequency. 
The amplified audio-FM 

carrier is then squared in a 
Schmitt trigger circuit or 
other form of circuit that 
will produce output square 
waves from irregular input 
signals. The output of the 
Schmitt trigger is then dif-
ferentiated to form spike 
pulses that are suitable for 
triggering a monostable 
multivibrator (one-shot). 
The actual detector con-

sists of the one-shot and an 
integrator stage. This ar-
rangement is common not 
only in telemetry applica-
tions, but also in many in-
dustrial and scientific in-
struments, including FM-
carrier tape recorders that 
record low frequency ana-
log data on ordinary audio 
tape. This circuit produces 
a dc level that is propor-
tional to the frequency or 
pulse-repetition rate of the 
input signal. 
The one-shot produces 

an output pulse for each 
trigger pulse received at its 
input. The one-shot output 
pulses differ from the input 
pulses, however, in that 
they have a constant 
amplitude and duration 
(period). Only their repeti-
tion rate varies with the in-
put frequency. As a result, 
the output of the integra-
tor, which is a time-
averaging circuit, is a dc 
level proportional only to 
frequency. Note that at 
least one high-quality hi-fi 
FM tuner uses this tech-
nique at 10.7 MHz to de-
modulate the FM i-f signal. 
The integrator is a form of 
low-pass filter, so the cir-
cuit is inherently low-noise. 
A practical example of 

this type of detector is 
shown in Fig. 5(a). Note 
that this is not a clinically 
acceptable circuit, but it is 
able to produce results 
that are good enough for 
educational or experimen-
tal applications. Most 
serious experimenters 
wishing to transmit low-
frequency human or ani-
mal physiological signals 
by radio or wire, or to store 
them on an audio tape, will 
be successful with this cir-
cuit. 
An LM311 voltage com-

parator is the input signal 
conditioner. This circuit is 
connected as a zero-
crossing detector and re-
quires at least 200 mV of 
signal to operate reliably. 
Lower signals can be ac-
commodated if IC1 is pre-
ceded with an operational 
amplifier gain stage. 
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The square waves at the 
output of the LM311 are 
differentiated by Cl-R2 to 
form spike pulses that will 
trigger the 555 one-shot 
stage (IC2). The 555 output 
pulses have a constant 
amplitude and duration, 
but their repetition rate 
varies with the input fre-
quency. 
The 555 pulses are in-

tegrated in a three-stage 
RC integrator. The output 
is taken across capacitor 
C6, and is a frequency-
dependent dc potential. 
The graph showing input 
frequency  versus  dc 
voltage is shown in Fig. 
5(b). 

Does it work? I built a 
modulator using  the 
A4/1C1 portion of Fig. 3(a) 
and used a function gen-
erator to drive its input. A 
triangle waveform of 2 Hz 
was selected because it ap-
proximates the frequency 
components of the ECG 
waveform. The output of 
the modulator was atten-
uated and then applied to 
the input of the circuit in 
Fig. 5(a). Fig. 5(c) shows the 
original input waveform 
from the function gener-
ator (upper trace) and the 
dc output of the decoder 
(lower trace). Note that the 
demodulated  version 
shows some, but not much, 
loss of high frequencies in 
the waveform. 
The vertical gain of the 

oscilloscope used was ad-
justed to show more clear-
ly the two waveforms. The 
amplitude of the upper 
trace was several volts p-p, 
while that of the lower was 
approximately 80 mV p-p. 
An operational amplifier 
following the integrator 
would build this level up to 
whatever level is required. 
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,Vt1 

ECG 
INPUT 

DC LEVEL 

(A 

Accessories 

A qrs-beeper can be used 
by using the R-wave to trig-
ger an audio oscillator, this 
is the "beep-beep" used to 
good effect in doctor TV 
shows. A popular method 
is to use the R-wave to fire 
a one-shot that drives one 
input of a NAND gate. The 
other input of the NAND 
gate is driven by a 1-kHz (or 
so) audio oscillator. 
Alternatively, the output 

of the one-shot that is trig-
gered by the R-wave can be 
connected to an LED to 
form a qrs-flasher. These 
circuits are shown in Fig. 6. 
In both cases, the nonin-
verting input of the com-
parator might either be 
grounded, as in Fig. 5(a), or 
connected to a dc level that 
prevents the comparator 
from firing on noise im-
pulses or, in most cases, 
the ECG T-wave. 
The circuit of Fig. 5(a) is 

also useful to make a car-
diotachometer (jargon for 
heart-rate meter) if the 
time  constants  are 
changed. The ECG wave-
form has a fundamental 
frequency of approximate-
ly 0.5 to 2 Hz, so it will not 
work properly with the 
2-kHz values used when 
the decoder in Fig. 5(a) is 
used, but the same princi-
ple  is used  in  the 
tachometer. (The same prin-
ciple has been published 
many times as an auto 
tachometer, incidentally, 
again with suitable compo-
nent value changes). 
In the case of a car-

diotach, the one-shot dura-
tion should be 25 to 50 ms, 
and the values of the in-
tegrator capacitors and 
resistors will probably 
have to be raised. The dc 
output meter can be 

AuDHD 
OUTPUT 

(9) 

Fig. 6. (a) Qrs-beeper. (b) Qrs-flasher. 

Fig. 5(c). Input (upper) and output (lower) waveforms. 

calibrated in beats-per-
minute. If you do not have 
a 1-Hz range function 
generator to calibrate this 
circuit, then use TTL or 
CMOS counter/dividers a 
la crystal calibrator cir-
cuits to divide the 60-Hz 
line from a 5-V ac filament 
transformer (not direct 
from the 115 V ac line!) 
down to 0.5, 1, and 2 Hz for 
calibration purposes.M 
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Tools and Techniques for Electronics (BK7348) is a 
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tices used by today's electronics hobbyist. This new 73 
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puters in the operation 
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has increased rapidly in the 
past year. Applications 
have ranged from simple 
Morse keyboards to com-
plex antenna-tracking 

117 vAC 
INPUT 

TRANSFORMER 
AND FILTERS 

systems. One use that has 
been neglected is that of 
controlling the frequency 
of a transceiver with a 
microcomputer. Micro-
computer frequency con-
trol is extremely useful and 
flexible, but has not been 
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explored because of the in-
compatibility of analog 
vfos in transceivers with 
the digital output of the 
microcomputer. Now, 
however, it is possible to 
combine a handful of inex-
pensive digital ICs with a 
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Fig. 1. Block diagram of the MICROSIZER. All parallel data bits are normally high be-
tween data words for at least 1 pis. Valid data should be held for a minimum of 4 12s. All 
digit values are BCD. Digit selector: 100 Hz = 00; 1 kHz = 10; 10 kHz = 01; 100 kHz = 
11. 

few discrete components 
on a single printed circuit 
board to form a 5.0-5.5-
MHz frequency synthe-
sizer. This unit can serve as 
a solid-state replacement 
for the mechanically-tuned 
vfos used in nearly every 
popular amateur HF trans-
ceiver. Because thumb-
wheel switches do not 
meet the amateur's re-
quirements for casually 
scanning the bands, a con-
venient  method  of 
"tuning" the synthesizer is 
needed. The marriage be-
tween the computer and 
the radio was inevitable. 
This article presents a prac-
tical approach to building 
an HF synthesizer for your 
transceiver, plus some sim-
ple software to enable a 
6800-based microcompu-
ter to control it. 

The Hardware 
The MICROSIZER, as it 

is affectionately called, is a 
solid-state,  digitally-
synthesized remote vfo 
that will operate with vir-
tually any HF transceiver. 
It tunes the popular 5.0-5.5 
MHz vfo range in precise 
100-Hz increments and can 
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M1CROSIZER in operation at WA0Q11. 

be controlled by an 8-bit 
parallel interface port 
from any microcomputer. 
The frequency stability 
and signal purity are ex-
cellent, exceeding that of 
most analog vfos. When 
controlled by a computer, 
a CRT terminal is used for 
entering and displaying the 
operating frequency. Alter-
nately, the MICROSIZER 
can be used by non-compu-
ter-equipped amateurs as a 
stand-alone remote vfo 
with fast or slow up/down 
tuning controlled by the 
station's keyer paddle. 
When operating without a 
computer,  a digital 
readout in the transceiver 
is used to indicate the 
operating frequency. A 
dual paddle is preferred, 
offering a slow tuning rate 
of 500 Hz per second if 
either the up or down pad-
dle is activated. If both 
paddles are closed simulta-
neously, the tuning rate in-
creases to 20 kHz per sec-
ond, with the tuning direc-
tion determined by which 
paddle was first closed. 

Circuit Description 

The MICROSIZER's cir-
cuitry consists mostly of 
CMOS ICs and is contained 
on a single-sided 4.8" x 
5.3" PCB. The board has 
been designed for mount-
ing in a Radio Shack Model 
270-253 utility cabinet. 
Most of the parts are 
available directly from 
regular advertisers in 73 

Magazine. A PCB and some 
other selected parts can be 
supplied by sources listed 
in the parts list on page 82. 
Please note that the PCB 
layout printed here is 
copyrighted and reproduc-
tion by individuals for 
other than their private use 
is prohibited. Microcompu-
ter interface or local con-
trol  connections  are 
through a 10-terminal con-
nector on the rear panel. 
Other than an on/off 
switch, no controls are re-
quired on the front panel, 
making out-of-the-way 
placement convenient. 

Circuit Operation 

Refer to the block 
diagram in Fig. 1 and the 
schematic in Fig. 2 for the 
discussion to follow. The 
vco (voltage-controlled os-
cillator) operates directly 
at 5.0-5.5 MHz, using a 
high-Q varactor-tuned Col-
pitts circuit. The output of 
the vco drives the vco buf-
fer, U3, and is then low-
pass-filtered and applied to 
the transceiver. The output 
level is approximately 2.0 
V rms across 1000 Ohms, a 
level compatible with the 
remote vfo input require-
ments of most trans-
ceivers. The output of the 
vco also drives a section of 
U3 used as a buffer, which 
is applied to mixer U2. 
Another input to the mixer 
is from the vcxo offset 
oscillator, U2, operating at 
approximately 5.9 MHz. 

Simulated "dial" display. 

The difference frequency 
from the mixer is in the 400 
to 900 kHz range and is ap-
plied to U9, a Hughes 
HCTR-0320, containing a 
3-stage programmable 
divider and a phase detec-
tor. The 100-, 10-, and 
1-kHz BCD inputs to the 
programmable divider sec-
tion of U9 determine the 
division ratio. The phase 
detector section of U9 
compares the output of the 
divider with a 1.00000-kHz 
reference signal, convert-
ing any frequency or phase 
error to an error voltage to 
correct the frequency of 
the vco. The 1.00000-kHz 
reference signal is derived 
from a 4096-kHz oscillator 
and  1 2-stage  binary 
divider, U1. 
Thus, five hundred 

1-kHz channels are pro-
duced over the 5.0-5.5 MHz 
range by varying the data 
to the programmable di-
vider from 400 to 900. This 
data comes from 3 sections 
of a 4-section data register 
composed of U10 through 
U13. This register is a 
4-decade up/down preset-
table counter with outputs 
from 0000 to 5000, cor-
responding to the five 
thousand 100-Hz channels. 
The output of the 100 kHz 
counter, U13, is modified 
by a section of U7 so that 4 
is added to its output. 
Thus, the data presented to 
the programmable divider, 
U9, varies from 400 to 900 
as the vco output varies 

from 5.5 to 5.0 MHz. The 
100-Hz steps are produced 
by varying the frequency 
of the 5.9-MHz offset vcxo 
(voltage-controlled crystal 
oscillator) over a 900 Hz 
range in nine 100-Hz steps. 
This is accomplished by a 
digital-to-analog (D/A) con-
verter (U8 and U18) con-
trolled by BCD inputs from 
the 100-Hz section of the 
data register, U10. This 
scheme allows a lockup 
10-times-faster than at 
least one commercially-
available HF transceiver— 
without sacrificing fre-
quency resolution. The 
data register can be 
clocked up or down at a 
fast or slow rate by circuits 
from U6 and U4. This is the 
mode of operation when 
microcomputer control is 
not used. The data register 
is automatically reset to 
0000 each time power is 
applied to the MICRO-
SIZER, preventing invalid 
BCD codes from upsetting 
U9. Microcomputer con-
trol is accomplished by 
utilizing outputs of a TTL-
to-CMOS converter, U16, 
to program the BCD preset 
inputs of the data register. 
The two digit-select bits 
are also converted from 
TTL to CMOS levels by U16 
and then decoded to one 
of four outputs by U15. 
U15 is enabled by a one-
microsecond strobe pulse 
to load the data register 
with the BCD data present 
on bits 0-3 of the 8-bit inter-
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face. As in the manually-
tuned up/down mode, 0000 
in the data register cor-
responds to an approx-
imately 5.5-MHz vco out-
put frequency. The 5.9 
MHz offset vcxo is actually 
at 5.920 MHz so that 0000 
will produce an operating 
frequency approximately 
20 kHz below each ama-

Fig. 2. Schematic of the MICROSIZER. 

teur band, allowing plenty 
of margin for off-frequency 
heterodyne crystals in the 
transceiver. The software 
calibration routine adds a 
constant to the desired 
operating frequency to 
produce the "data frequen-
cy" that actually controls 
the MICROSIZER. Some 
transceivers, such as the 

Drake TR series, tune 
"backwards" on some 
bands, in which case 0000 
would produce an operat-
ing frequency approx-
imately 20 kHz above the 
high end of the normal tun-
ing range of the vfo. This 
causes no major problems, 
because the operating fre-
quency could be sub-

tracted from a constant to 
produce the desired output 
data and tuning direction. 

Power Supply 

The vco operates from a 
regulated 5-volt source 
provided by a 3-terminal 
regulator, U17. The rest of 
the circuits operate from a 
separate 3-terminal 12-volt 
regulator. Five volts for the 
TTL-to-CMOS level con-
verter is zener-regulated 
from the output of U18. 
Both 3-terminal regulators 
operate on 15 volts from 
the rectified and filtered 
output of a 12-volt trans-
former. A 10% variation in 
the ac line voltage causes 
no measurable shift in the 
output frequency. As is 
characteristic of all high-
quality synthesizers, the 
frequency drift, even from 
a cold start, is very low, 
typically a few Hz. In the 
photograph of the spec-
trum of the MICROSIZER, 
note that the 1-kHz sam-
pling sidebands are down 
more than 60 dB. 

Possible Applications 

The number of uses for a 
computer-controlled trans-
ceiver is limited only by 
the imagination. Here are a 
few seeds for thoughts. 
Many of you readers are 
programmers by profes-
sion and could develop 
these ideas more effective-
ly than we. 

Storage and Recall of 
Frequencies 
Any of the 5000 channels 

in the basic 5.0-5.5 MHz 
range could be stored for 
instant recall by the com-
puter. These frequencies 
could be catalogued as 
channel numbers, or with 
more meaningful designa-
tors (such as SSTV for 
14.230 MHz or W1AW for 
07.080 MHz). Some uses of 
this capability are: 
1. Scanning selected fre-

quencies for activity; 
2. Split-frequency opera-

tion for DX; 
3. Net operation and co-

ordination. 
A 
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Fig. 3. Block diagram showing the functional arrangement 
of and linkage between the modules. 

Automatic Tuning 

The transceiver could be 
swept automatically over 
any given band or band 
segment and at practically 
any tuning rate, ignoring 
undesired band segments. 
Out-of-band operation or 
operation on unauthorized 
frequencies can be detect-
ed by the tuning software, 
and an error message can 
be displayed to the opera-
tor. This would be espe-
cially useful during hectic 
contest or DX-chasing 
when the operator's atten-
tion sometimes strays. A 
similar frequency-recog-
nization scheme could 
make the transceiver "hop 
over" foreign broadcast 
QRM on 40 meters or bor-
ing nets on 20 meters. With 
the computer's ability to 
decode CW, the times and 
frequencies of rare DX ac-
tivity could be monitored 
and recorded continuous-
ly, especially during multi-
band single-operator DX 
contest operations. 

Doppler Shift Correction 
For OSCAR-Relayed 
Signals 
Using a variation of the 

automatic tuning mode, 
the transceiver could be 
tuned at the correct rate to 
track the Doppler shift of 

an OSCAR-relayed signal. 
Once a signal is initially 
tuned in, an OSCAR orbital 
prediction program and 
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real-time clock in the 
microcomputer would 
determine the instan-
taneous Doppler shift and 
retune the receiver accord-
ingly. The operator need 
only enter the geographic 
location of the transmit-
ting station and the uplink 

and downlink bands. 

Remote Control Operatior 

Virtually any microcom-
puter can be operated 
from a remote location by 
the addition of a simple 
modem and a remote ter-
minal. This would permit 

Fig. 4. Top view of PC board. 



an operator to control the 
MICROSIZER and the 
other station functions 
from any location where 
an audio link could be 
established. The link could 
be either a telephone or 
radio system. Imagine 
operating your super DX 
station from your office 
telephone or through the 
local FM repeater! Unau-
thorized control of the sys-
tem could be prevented by 
the use of classified "pass-
words" to limit computer 
access. 

Improved Frequency 
Display 

One common objection 
to digital readouts in con-
ventional HF transceivers 
is the lack of visual "feel" 
when tuning. While tuning 
an analog dial, the opera-
tor can visually relate the 
operating frequency to 
other frequencies in the 

band. With a computer ter-
minal serving as a display 
device, a simulated "dial" 
can be created with fre-
quency calibrations and 
graticules moving left or 
right as the frequency 
changes. Some terminals 
even offer high-resolution 
color graphics, making 
possible some really 
"sexy" displays 

Some Software To Get You 
Started 

OK, enough about our 
dreams. What have we 
really done? Well, desiring 
to develop some really use-
ful software, but consider-
ing our lack of experience 
as programmers, we settled 
upon a few basic functions, 
which are: 
1. Continuous CRT read-

out of the operating fre-
quency; 
2. Ability to tune con-

tinuously in 100-Hz steps; 

3 Software correction 
for off-frequency hetero-
dyne crystals; 
4. Relocatable code, 
5. Single 8-bit parallel in-

terface. 
This entire program was 

coded without the aid of 
an assembler, program-
ming experience, or above 
average intelligence. Be-
cause each module of the 
program was developed 
and tested separately, this 
500-byte program was only 
slightly more difficult to 
code than each of the short 
modules by itself. Our 
prime considerations ob-
viously did not include fast 
program execution or 
ultra-efficient use of 
memory. An attempt was 
made to follow the basic 
guidelines of structured 
programming, but devia-
tions were necessary 
because of the limitations 
of conditional branching in 
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Fig. 5. Bottom view of PC board. 

such a large program. 
Again, the program is mod-
ular in form, and branches 
between modules have 
been held to a minimum. 
The individual modules are 
simple enough for even the 
novice to understand. Each 
module may be modified 
to satisfy some special ap-
plication requirement 
without disrupting the 
functions of the other 
modules. Because the pro-
gram is relocatable, it 
should be easily integrated 
into any 6800 system hav-
ing access to MIK BUG® or 
SWTBUG®  routines and 
520 bytes of RAM. Patches 
to other input-output 
routines will be very sim-
ple. 

The Executive Routine 
(0030-007A) 
The executive routine, as 

the name implies, is the 
master of this program. It 
monitors the system key-
board, decodes your com-
mands, and calls upon the 
other modules of the pro-
gram to perform various 
functions. Fig. 3 is a block 
diagram showing the func-
tional arrangement of and 
linkage between the mod-
ules. Each module will be 
described in the text. The 
executive responds to the 
following commands: E — 
enter operating frequency; 
U —tune upward in fre-
quency; D — tune down-
ward in frequency; P —plus 
100 Hz (single frequency 
step); M —minus 100 Hz 
(single frequency step); 
A—add 100 Hz to calibra-
tion offset; S —subtract 
100 Hz from calibration 
offset. 
Upon receiving an "E" 

command, the executive 
calls upon the "opfreq 
enter" module, which 
prompts with "FREQUEN-
CY?" The operator enters 
six digits of frequency 
data. (Example: 142500.) 
Next, the "service" module 
adds this frequency data to 
the calibration offset 
(positive or negative), 
prints the operating fre-

A 
78 



quency ("14250.0 kHz") on 
the CRT terminal, and out-
puts the frequency-con-
trolling data to the fre-
quency synthesizer se-
quentially through a single 
8-bit parallel-output port. 
A "U" command tells 

the executive to call upon 
the "uptune" module, a 
sort of "vice-executive" 
module, which in turn calls 
upon the "delay," "inc-
i.req," and "service" 
modules repeatedly until 
any key is pressed, at which 
time program control is re-
turned to the executive. 
Similarly, on "D", the ex-

ecutive appoints "down-
tune," another vice-execu-
tive, to call the "delay," 
''decfreq," and "service" 
routines repeatedly until a 
key is pressed. 
The "P" (plus 100 Hz) 

command tells the ex-
ecutive to call incfreq and 
service once only. The ex-
ecutive immediately re-
sumes command of the 
nrogram. 
On "M" (minus 100 Hz), 

the executive calls decfreq 
and service, and resumes 
command. 
On "A", the executive 

calls upon incal and ser-
vice, and resumes corn-
man d. 
On "5", the executive 

calls upon decal and ser-
vice, and resumes com-
mand. 
Future plans include a 

much more powerful ex-
ecutive to control synthe-
sizer, Morse transmit and 
receive, and QS0 logging 
routines. 

Erase Module (0076-0098) 

The erase module, when 
called, erases the screen of 
a CRT terminal by output-
ting the proper ASCII con-
trol characters. This mod-
ule also initializes the 6820 
PIA of the synthesizer in-
terface port. 

Delay Module (00EB-00F4) 

The delay  module, 
called by the uptune and 
downtune "vice-execu-
tives," determines the tun-

ing rate of the uptune and 
downtune modes of opera-
tion. The number of cycles 
of the delay loop, and 
therefore the time delay, is 
determined by the values 
of the two bytes of data 
stored at hex locations 
A022 and A023 of the 
system's 6810 scratchpad 
RAM. The maximum delay 
occurs when A022/A023 
contain FFFF, allowing 
65,536 loop cycles, for a 
delay of approximately 
1.75 seconds. 

lncfreq Module 
(0099-0061) 
The incfreq module adds 

one (100 Hz) to the BCD 
frequency data stored at 
hex locations 0000-0005. A 
BRA command always 
routes the program flow to 

MICROSIZER in cabinet. 

the service module 

Decfreq Module 
(0062-00D2) 

This module subtracts 
one (100 Hz) from the BCD 
frequency data stored at 
hex locations 0000-0005. A 
BRA command always 

routes the program flow to 
the service module 

Inccal Module (01D6-01EE) 

Inccal adds one (100 Hz) 
to the BCD calibration off-
set data stored at hex loca-
tions 0007-000C. A BRA 
command always routes 
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DATA STORA1E ;IroRy ALLOCATION ERASE ROUTINE 

0000  30 
0001  35 
0002  30 
0003  32 
0004  34 
0005  31 
0006  DD 

"0-" (100 Hz) 
"5 

-4" 
"1"  (10 MHz) 
STOP CHARACTER 

0007  07  "7" 
0008  00  "0" 
0009  00  "0" 
000A  00  "0" 
0008  00  "0" 
0000  00  "0"  (10 MHz) 
0000  DD  STOP CHARACTER 

000E  07 
000F  15 
0010  20 
0011  32 
0012  DD 

(100 Hz) 

Sample frequency of 14,205.0 KHz 
and calibration offset of .7 KHz 

OPERATING FREQUENCY DATA 

CALIBRATION OFFSET DATA 

DIGIT 0 is "7" (100 Hz) 
DIGIT 1 is "5 
DIGIT 2 is "0" 
DIGIT 3 is "2" (100 KHz) 
STOP CHARACTER 

DATA FORMATTED FOR OUTPUT 

000E-001F UNUSED (RESERVED FOR FUTURE NEEDS) 

0020  10  HOME 
0021  20  SPACE 
0022  20  SPACE 
0023  46  "F-
0024  52  "R" 
0025  45  "E" 
0026  51  "Q" 
0027  55  "U" 
0028  45  "F." 
0029  43  "N" 
002A  43  "C. 
0028  59  "Y" 
0020  3F  "?. 
0020  20  SPACE 
032E  20  SPACE 
002F  DD  STOP CHARACTER 

EXECUTIVE ROUTINE  

0030  BD  E1AC  JSR INE77  GET CHARACTER FROM KEYBOARD 
0033  81  40  CMPA #40  M? 
0035  27  20  BEQ 006)  NO? 
0037  81  50  CMPA #50  P? 
0039  27  2C  BE. 0067  NO? 
0032  81  44  CMPA #44  D? 
0030  27  38  BEG( 0077  NO? 
003F  81  55  CMPA #55  U? 
0041  27  30  BEQ 0073  NO? 
0043  81  53  CMPA #53  S? 
0045  27  24  bEQ 0063  NO? 
0047  81  41  CMPA #41  A? 
0049  27  24  BEQ 006F  NO? 
004B  81  45  C;4PA 945  E? 
0040  27  10  BEQ 005F  NO? 
004F  20  OF  BRA 0030  GET ANOTHER CHARACTER 

0051-005E UNUSED (RESERVED FOR FUTURE COMMANDS) 

005F  80  70  BSR OPFREQ ENTER 0015 (VIA BRANCH ISLAND 0001) 
0061  20  CD  BRA 0030  RETURN TO EXECUTIVE 
0063  80  40  BSR DECFREQ 0022 
0065  20  C9  BRA 0030 
0067  80  30  338 INCPREQ 0099 
0069  20  C5  BRA 0030 
006B  80  62  RSR DECCAL OIEE (VIA 00CF) 
0060  20  Cl  BRA 0030 
006F  80  50  BSR INCCAL 0105 (VIA 0000) 
0071  20  BD  BRA 0030 
0073  8D  5E  BSR UPTUNE 0003 
0075  20  29  BRA 0030 
0077  80  66  BSR DOWNTUNE OODF 
0079  20  25  BRA 0030 

007H 
0070 
0080 
0082 
0085 
0087 
00SA 
0080 
008F 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 

INCFREQ ROUTINE 

86  10 
BD  5101 
86  16 
BD  1101 
86  FF 
27  8010 
86  04 
57  8011 
01 
01 
01 
01 
01 
01 
01 
01 
20  30 

LDAA #10 
JSR OUTEEE 
LDAA #16 
JSR OUTEEE 
LDAA OFF 
STAA 8010 
LOA& #04 
STAA 8011 
NO OP 

BRA SERVICE 

HOME (CONTROL P) 

ERASE EOF (CONTROL V) 

INITIALIZE PIA-ESTABLISH ALL 
8 LINES OF PORT A AS OUTPUTS. 
(SWTPC I/O SLOT #4) 

0120 (VIA ISLAND 0009) 

0099  FE  A020  LDX A020  FIND DATA 
0091  A6  00  LDAA X 00  GET DATA 
009E  81  DD  CMPA #00  STOP CHARACTER? 
00A0  27  OE  BEQ 0000 
00A2  84  OF  ANDA #OF 
00A4  81!  01  ADDA #01  ADD ONE 
00A6  19  DAA  DECIMAL ADJUST 
00A7  A7  00  STAA X 00  REPLACE 
00A9  81  09  CMPA #09 
00AB  2F  03  BLE 0020 
00AD  08  INX  FIND NEXT DIGIT OF DATA 
00AE  20  EC  BRA 0090 
0020  20  17  BRA SERVICE 0120 (VIA ISLAND 0009) 

DECFREQ ROUTINE  

0022  FE  A020  LOX A020 
0025  A6  00  LDAA X 00 
0027  81  DD  CMPA #70 
0029  27  OE  BEQ 0009 
0032  84  OF  ANDA #OF 
0030  82  09  ADDA #09 
0010  19  DAA 
0000  A7  00  STAA X 00 
0002  81  09  CMPA #09 
0004  2E  03  SOT 0009 
0006  08  INX 
0007  20  EC  BRA 0025 
0009 20  62  BRA SERVICE 0120 (ALSO 

ISLANDS  
0015  20  AE  0073 
00CD  20  58 
000F  20  58 
0001  20  22 
UPTUN ,: ROUTINE 

BRA ERASE 
BRA 0127 
BRA 0129 
BRA 0015 

(SEE INCFREQ) 

ADD NINE (SAME AS SUBTRACT ONE) 

SERVES AS ISLAND) 

0003  8D  16  BSR DELAY 0038 
00D5  89  C2  11::.R INCFR-A 0099 

0007  B6  8004  LDAA 8004 (or address of input port used to 
stop the tuning.) 

OODA  81  FF  CMPA #FF  Compare fetched value to normal value. 
000C  27  F5  BEQ 0003  Again. 
OODE  39  RTS 

DOWNTUNE ROUTINE 

OODF  80  OA 
00E1  80  CF 
00E3  26  8004 
00E6  81  FE 
00E8  27  1,5 
003A  39 

BSR DELAY 00E2 
3SR DECFREQ 0082 
LDAA 8004  (see 0007 of uptune.) 
CMPA OFF 
BEQ 000F 
RTS 

DELAY ROUTINE  

00E2  FE  A022  LOX A022 (Value at A022 sets delay.) 

program flow to the ser-
vice module. 

Deccal Module (01E F-0207) 

Deccal subtracts one 
(100 Hz) from the BCD cali-
bration offset data stored 
at hex locations 0007-000C. 
A BRA command always 
routes program flow to the 
service module. 

Opfreq Enter Module 
(00F5-012C) 

The opfreq enter module 
utilizes the MIKBUG® / 
SWTBUG® OUTEEE rou-
tine to display "FREQUEN-
CY?" on the top line of a 

Program listing. 

CRT terminal. Next, using 
the monitor's  INEEE 
routine, opfreq enter ac-
cepts six digits of frequen-
cy data, with the 10-MHz 
digit entered first, and the 
100-Hz digit last. Opfreq 
enter does not accept 
decimal points or commas 
between the digits. The 
data entered is stored at 
hex locations 0000-0005, 
with the 100-Hz digit at 
0000, and the 10-MHz digit 
at 0005. 

Service Module 
(012D-01D5) 

The service module is 

rather complex compared 
with the other modules of 
the program. For simplici-
ty, this module was written 
and will be described as 
three separate modules 
that are unconditionally 
linked together. They are: 
datacalc, printfreq, and 
outdata. 

Datacalc Module 
(012D-016D) 

Datacalc takes the BCD 
operating frequency data 
at 0000-0005, adds to it the 
BCD calibration offset 
data at 0007-000C (positive 
or negative), formats this 

result for output to the fre-
quency synthesizer, and 
stores it at 000E-0011. 
Only four digits of 

data are required to drive 
the 05,000.0-05,500.0-kHz 
synthesizer, because the 
units (5) and tens (0) of 
MHz never change. Al-
though the 5.0-5.5-MHz vfo 
of most HF transceivers 
tunes backwards, this 
reversal is handled by the 
hardware of the synthe-
sizer. This software merely 
outputs the four least 
significant digits of the 
BCD operating frequency 
data, plus or minus any 
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0011  09  DEX 
00EF  01  NO OP 
00F0  01  NO OP 
00FI  01  NO OP 
00F2  26  FA  BNE 0011 
00F4  39  RTE 

OPFREQ ENTER ROUTINE 

00F5 
00F8 
00FA 
00FC 
00FE 
0101 
0102 

0104 
0107 
010A 
010C 
010F 
0111 
0114 
0116 
0119 
0118 
0111 
0120 
0123 
0125 

FE  A020 
A6  20 
81  DD 
27  06 
BD  1101 
08 
20  F4 

FE  A020 
BD  E1AC 
A7  05 
BD  E1AC 
A7  04 
BD  E1AC 
A7  03 
BD E1AC 
A7  02 
BD ElAC 
A7  01 
BD  E1AC 
A7  00 
20  A4 

0127  20 
0129  20 
0128  20 

3D 
30 
XX 

DATACALC ROUTI;:: 

0120 
012F 
0132 
0135 
0136 
0138 
013A 
013C 
0131 
0140 
0142 
0143 
0145 
0147 
0148 
0149 
0148 
0141 
0150 
0151 
0154 
0156 
0157 
015A 
0158 
0150 
015F 
0162 
0164 

0166 
0168 
016* 
016C 

LOX A020 
LDAA X 20 
CMPA #00 
BS  Q 0104 
JSR OUTEEE 
INX 
BRA 00F8 

LOX A020 
JSR INEEE 
STAA X 05 
JSR INEEE 
STAA X 04 
JSR I1EE1 
STAA X 03 
JSR INEEE 
STAA X 02 
JSR INEEE 
STAA X 01 
JSR INEEE 
STAA X 00 
BRA 00CB 

BRA 0166 
3RA 0168 
BRA XXXX 

FIND DATA 
GET CHARACTER OF MSG 
STOP CHARACTER? 
YES? BRANCH 
NO? PRINT CHARACTER 
NEXT CHARACTER 

FIND DATA STORAGE AREA 
GET 10 MHz DIGIT 
STORE IT 
I MHz 
STORE 
100 KHz 
STORE 
10 KHz 
STORE 
I KHz 
STORE 
100 Hz 
STORE LAST DIGIT 
BRA SERVICE VIA ISLAND 

ISLAND 
ISLAND 
SPARE ISLAND 

86  00  LDAA WOO 
B7  A026  STAA A026  TEMPORARY STORAGE 
FE  A020  LOX A020  FIND DATA 
OC  CIC 
A6  00  LDAA X 00  GET ()H MO DIGIT 
2B  23  BMI 0164  EXIT IF MINUS 
84  OF  ANDA #OF  AND MASK 
BA  40  ORA( #40 
16  07  IDAB X 07  GET OFFSET DIGIT 
24  01  BCC 0143 
4C  INCA 
C4  OF  ANDB #OF 
CA  50  ORAB #50 
IB  ABA 
19  DAA 
84  OF  ANDA #OF 
BA  A026  ORAA A026 
A7  OE  STAA X OE 
07  TPA 
F6  A026  LDAB A026 
CB  10  ADDB #I0 
06  TAP 
F7  A026  STAB A026 
08  INX 
20  09  BRA 0136 
86  DD  LDAA 
FE  A020  LOX A020 
A7  12  STAA X 12 
20  08  BRA SERVICE 

20 
20 
20 
20 

6E 
4E 
Cl 
XX 

BRA 
BRA 
BRA 
BRA 

PRINTFREQ ROUTINE 

0161  FE 
0171  86 
0173  90  

0106 
0188 
0120 
XXXX 

A020  LOX A020 
10  LDAA #10 
1101  JSR OUT = 

STOP CHARACTER 
FIND DATA STORAGE AREA 
PLACE STOP CHARACTER 

0161 

ISLAND 
ISLAND 
ISLAND 
SPARE ISLAND 

FIND DATA 
HOME 

0176 
0179 
017C 
0171 
0181 
0183 
0186 
0188 
01813 
0180 
0190 
0192 
0195 
0197 
019A 
019C 
019F 
01A2 
01A4 
01A7 
01A9 
01AC 
01AE 
01B1 
0184 

01B6 
0138 
01BA 

BD  EOCC 
BO  EOCC 
A6  05 
BD  1068 
A6  04 
BO  1069 
A6  03 
BD  1068 
A6  02 
BD  1068 
A6  03 
BD 106B 
86  21 
BO  EIDI 
A6  00 
BD  1069 
BD  EOCC 
86  49 
BD  1101 
86  48 
BD 1101 
86  5A 
BD  EID1 
BD  EOCC 
20  06 

20  82 
20  35 
20  XX 

OUTDATA ROUTINE 

JSR OUTS 
JSR OUTS 
LOAA X 05 
JSR OUTHR 
LOAA X 04 
JSR OUTHR 
LDAA X 03 
JSR OUTHR 
LDAA X 02 
JSR OUTHR 
LPAA X 01 
JSR OUTHR 
LDAA d21 
JSR OUTEEE 
LDAA X 00 
JSR O'JTHR 
JSR OUTS 
LDAA #43 
JSR OUTEEE 
LDAA #48 
JSR OUTEEE 
LDAA #5A 
JSR OUTEEE 
JSR OUTS 
BRA 01BC 

BRA 016A 
BRA OIEF 
BRA XXXX 

SPACE 

GET 10 MHz DATA 
PRINT RIGHT NIBBLE 
I MHz 
PRINT 
100 KHz 
PRINT 
10 KHz 
PRINT 
I KHz 
PRINT 
PERIOD 
PRINT PERIOD 
100 Hz 
PRINT 
SPACE 
ASCII K 
PRINT K 

PRINT H 

PRINT 
SPACE 
BRA OUTDATA 

ISLAND 
ISLAND 
SPARE ISLAND 

01BC  FE  A020  LOX A020  FIND DATA 
01BF  A6  OE  LDAA X 03  GET DATA BYTE TO OUTPUT 
OICI  81  DO  CMPA NOD  STOP CHARACTER? 
01C3  27  OB  BEQ 0100  IF YES. EXIT 
0105  87  8010  STAA 8010  OUTPUT DATA BYTE 
01C8  4F  CLRA 
01C9  08  INX 
01CA  43  COMA 
OICB  137  8010  STAA 8010  SET ALL OUTPUT BITS HIGH 
010E  20  IF  BRA °Ulf'  REPEAT 
0100  4F  CLRA  EXIT 
0101  43  COMA 
0102  37  8010  STAA 8010  SET OUTPUT BITS HIGH 
0105  39  RTS 

INCCAL ROUTINE 

0106 
0109 
0103 
OIDD 
OIDF 
01E1 
0113 
01E4 
0116 
01E8 
01EA 
OIEB 
OIED 

FE  A020 
A6  07 
81  DD 
27  OS 
84  OF 
8B  01 
19 
A7  07 
81  09 
2F  03 
08 
20  EC 
20  C7 

DECCAI ROUTINE 

OIEF 
01F2 
01F4 
01F6 
01F8 
OIFA 
01FC 
01FD 
01FF 
0201 
0203 
0204 
0206 

FE  A020 
A6  07 
81  DD 
27  OE 
84  OF 
BB 09 
19 
A7  07 
81 09 
2E  03 
08 
20  EC 
20  Ai 

LOX A020 
LDAA X 07 
CMPA #00 
BEQ 0110 
ANDA #OF 
ADDA #01 
DAA 
STAA X 07 
CMPA #09 
BLE OIEC 
INX 
BRA 0109 
BRA 0186 

LOX A020 
LDAA X 07 
CMPA #00 
BEQ 0206 
ANDA #OF 
AGDA #09 
DAA 
STAA X 07 
CMPA #09 
BGT 0206 
INX 
BRA 01F2 
BRA 0186 

FIND DATA 
GET DATA 
STOP CHARACTER? 
YES? EXIT 
INCRE ENT DATA 

REPLACE DATA 

EXIT IF LESS OR EQUAL ZERO 
POINT NEXT BYTE 
REPEAT 
SERVICE 

FIND DATA 
(SEE INCCAL) 
STOP CHARACTER? 
YES? EXIT 

DECREMENT DATA BYTE 

REPLACE DATA BYTE 

EXIT IF GREATER THAN ZERO 
POINT NEXT BYTE 
REPEAT 
ISLAND 

calibration offset. 

Printfreq Module 
(016E-01 BB) 

Printfreq,  utilizing 
OUTEEE, displays the op-
erating frequency data 
stored at hex locations 
0000-0005 on the top line 
of the CRT terminal. The 
five most significant digits 
are output, then a decimal 
point, the last digit, and the 
letters "KHZ". 

Outdata Module (01BC-
01D5) 

Outdata outputs the pre-
viously formatted BCD fre-
quency control data stored 

at hex locations 000E-0011 
to the 8-bit parallel-output 
port driving the frequency 
synthesizer. 

Modifications 

The uptune and down-
tune modules repeatedly 
monitor the system's con-
trol interface for the signal 
to stop tuning. An in-
teresting alternative would 
be to monitor the parallel 
port connected to a tone 
detector used for CW re-
ceive programs. The pro-
gram would stop tuning 
when a signal is found, and 
with a more powerful ex-
ecutive, jump to a CW 

receive routine. The ad-
dress of the port to be 
monitored is stored at 
00D8-00D9 and 00E4-00E5. 
The value of the "normal" 
byte found there is stored 
at 00D8 and 00E7 (no stop 
command or no signal). 
Any different value stops 
the uptune or downtune 
function and returns pro-
gram control to the ex-
ecutive. 

Construction 
A full-size layout of the 

printed circuit board is 
shown in Figs. 4 and 5. Even 
with the double-sided 
board, it is still necessary 

to install 9 wire jumpers 
(number 26 wire) on the top 
of the board. Fig. 6 shows 
the jumper and component 
layout. Notice that the 
resistors are mounted ver-
tically to conserve space. 
Plated-through holes are 
not used in the design, 
although if you make your 
own boards and have the 
facilities, you could do so. 
Our boards use "Z" wires 
to connect certain pads on 
the top and bottom sides. 
Fig. 7 shows the location 
for the "Z" wires, along 
with the method of in-
stallation. The cost savings 
of plated-through holes 
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Cl, 
C12, 13, 18, 19, 22, 26, 27 
C2 
C3, 5, 6, 8, 29, 30, 31, 9, 32, 33, 34 
C16, 17, 20, 25, 28 
C4, 10, 11, 15, 21, 23, 36 
C24 
C35 
C14 
R1, 2 
R4, 38 
R37 
R8, 9, 19, 20, 21, 25, 27, 28, 29, 30, 31, 32, 33, 34 
R43 
R3, 5, 7, 22, 23, 24, 39, 42 
R35, 36 
R10 
All 
R12 
R13 
R14 
R15 
U1 
U2, 3, 7, 4, 6 
U5 
U8 
U9 
U14 
U15 
U16 
U17 
U18 
R16 
R17 
R18 
R40 
R6 
L1 

L2, 3 
CR1, CR2, CR10, CR10, CR11, CR12, CR13 
CR9 
CR3, CR4, CR8 
CR5, CR6, CR7 
01 
Y1 
Y2 
Ti 

Parts Availability 
The following parts are available from 

MICROSIZER, PO Box 44, Cedar Rapids IA 
52404: Double-sided, drilled G-10 PCB, tin-
plated, $17.00; MV109 diodes, .75 ea. 
Hughes HCTR-0320 is available from 
Coombs Associates, 1001 E. Touhy Ave., 
Des Plaines IL 60018, for $14.70. 

more than offset the in-
convenience of the "Z"-
wire installation. The rf out-
put is routed from the pad 
on the PCB through minia-
ture coax to an rf connector 
(RCA phono) on the rear. 
The PCB is mounted by 
removing the sheet metal 
screws that hold the rubber 
feet on the cabinet and 
replacing them with 5/8" 
4-40 screws. The PCB is 
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56 pF mica 
150 pF mica 
5/25 trimmer 
.001 ceramic, 50 V 
.01 ceramic, 50 V 
.1 ceramic, 50 V 
.47 uF, 25 V electrolytic 
220 uF, 35 V electrolytic 
2.2 uF, 15 V electrolytic 
270 Q, 1/4 Watt, 10% 
470 Q, 1/4 Watt, 10% 
6.8k, 1/4 Watt, 10% 
10k, 1/4 Watt, 10% 
1k, 1/4 Watt, 10% 
1 meg, 1/4 Watt, 10% 
33k, 1/4 Watt, 10% 
4.7k, Y4 Watt, 10% 
33k, 1/4 Watt, 10% 
5.6k, 1/4 Watt, 10% 
6.8k, 1/4 Watt, 10% 
12k, 1/4 Watt, 10% 
10k, 1/4 Watt, 10% 

CD4060 
CD4011 
CD4051 
CD4016 
HCTR0320 
CD4528 
CD4028 
7407 
LM340T-12 
LM340T-5 
33k, 1/4 Watt ± 10% 
47k, 1/4 Watt 
18k, 1/4 Watt 
4.7k, 1/4 Watt, ± 10% 
100 Q 1/4 Watt, ± 10% 
10 uH, 37T #26 on .5"1-50, mix #2 
core (Palomar Engineers) 
8.2 uH molded chokes 
1N4001 
1N751A 5.1 V zener 
1N4148 
MV109 varactor diode 
2N4416 
4096 crystal, 20 pF, HC/6 
5920 crystal, 20 pF, HC/6 
12 V ac at 300 mA (Radio Shack) 
SPST toggle switch, line cord, 
cabinet (Radio Shack), phono jack, 
printed circuit board, RG-174 min-
iature coax 

spaced off the bottom of 
the cabinet by appropriate 
spacers (or just #4 nuts on 
the top and bottom side of 
the board). The power trans-
former is mounted on the 
rear panel, using hookup 
wire to connect it to the 
PCB. Since the transformer 
was designed for PCB 
mounting, it is necessary to 
carefully bend the termi-
nals so that they will not 

short to the chassis. An 
SPST toggle switch and 
1/2 -Amp fuse and fuse hold-
er complete the mounting 
effort. 
The vco inductor, L1, is 

mounted to the PCB with 
an insulated washer and a 
5/8" 4-40 screw. Due to the 
tolerances in permeability 
of the toroid core, the ac-
tual turns required may 
vary by 1 or 2-so use the 

number called for in the 
parts list and remove a few 
if it is found necessary in 
the tune-up section. The 
two crystals are mounted 
directly on the PCB-just 
remember to solder quick-
ly, in order to avoid too 
much heat on the pins. 

Test and Alignment-
Computer-Controlled 

This step is easiest if you 
have the tuning program 
keyed in and ready to pre-
sent data to the parallel 
data port connected to the 
MICROSIZER. 

Apply the 120 V ac 
power and check for +12 
and +5 at the outputs of 
the two regulators. Con-
nect a frequency counter 
to the rf output jack and 
enter a frequency of 
XX0000. (Note that the first 
two digits don't really mat-
ter  to  the  MICRO-
SIZER -they are only for 
the CRT readout to in-
dicate the tens and units 
megahertz.) The MICRO-
SIZER should respond with 
a frequency somewhere in 
the range of 5.517 MHz. 
The exact frequency 
depends upon the frequen-
cy of the 5920 mixer 
crystal. However, this is 
not at all critical since the 
"A" or "S" calibration 
commands will correct the 
data frequency so that the 
MICROSIZER supplies the 
exact frequency to the 
transceiver  to  make 
XX0000 be at the bottom 
edge of any band. Monitor 
pin 9 of U1, the reference 
oscillator, and adjust the 
trimmer for 4096.000 kHz. 
Check the voltage at the 
junction of R35 and C15 
(control voltage to the vco) 
for 11 to 11.5 volts. If 
necessary, adjust the num-
ber of turns on 1:1 or their 
spacing until this voltage is 
achieved. Next enter data 
XX5000 and check that the 
output frequency moved 
down exactly 500 kHz. The 
vco tuning voltage at this 
point should be between 5 
and 6 volts. If everything 
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has checked out so far, in-
put various frequencies 
and check that the 100 
kHz, 10 kz, 1 kHz, and 100 
Hz data move the frequen-
cy as it should. At this 
point, you should be able 
to connect the MICRO-
SIZER to your transceiver 
and successfully perform 
all of the software opera-
tions available. Notice that 
the lockup time between 
100-Hz steps is very fast 
and smooth, and tuning up 
or down is just like using a 
vfo, except that it's all 
done by the computer. 
Now enter a frequency and 
watch the CRT display 
show a jump to the desired 
frequency, accurate to 
within 100 Hz, in less than 
100 milliseconds. Try that 
with a regular vfo! ! ! 

100-Hz Adjustment 

If your tests showed that 
the 100-Hz steps within a 
1-kHz range were not ac-
curate to within a few 
Hertz of the desired 100 
Hz, some adjustment on 
the digital-to-analog con-
verter may be necessary. 
The values for R10-R17 
shown in the parts list may 
be juggled slightly to tailor 
the individual 5920 mixer 
crystal to the tuning 
diodes. Each 100-Hz step 
voltage is controlled by a 
single resistor, with the ex-
ception of the 900-Hz step, 
which is obtained by paral-
leling a resistor with the 
one used for the 800-Hz 
step. Table 1 shows the 
resistors and the 100-Hz 
steps that they control. If 
necessary, alter their values 
slightly—or, better yet, use 

Resistor  100•Hz Step 
Controlled 

None  000 
R17  100 Hz 
R16  200 Hz 
R18  300 Hz 
R14  400 Hz 
R15  500 Hz 
R13  600 Hz 
R12  700 Hz 
R10  800 Hz 
R11/R10  900 Hz 

Table 1. 

a pot to determine the ex-
act values, measure them, 
and replace each with a 1% 
unit. 

Test and Alignment— 
Manual Tuning Mode 

If you don't have access 
to a computer to input 
data, you will probably 
need to measure the BCD 
output of the four data 
registers in order to deter-
mine their output to the 
divider chip and D/A con-
verter. When the unit is 
first powered up, the reg-
isters should be all pro-
grammed with 0000, since 
C28 and R29 apply a 1-ms 
reset pulse when 5 volts 
first appears. Check that 
the output frequency is 
near 5.517 MHz, and zero 
the 1 kHz reference as 
described in the computer-
controlled tune-up pro-
cedure. Now, ground the 
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Interior view of MICROSIZER. 

"up" tuning line, and the 
frequency should start 
changing in 100-Hz steps at 
a fairly slow rate. If the 
"down" line is simul-
taneously grounded, the 
tuning rate will increase. 
Momentarily remove pow-
er and reapply it to reset 
the counters to 0000; check 
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Fig. 7. "Z"-wire placement, along with method of installation. 
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KEYER 
PADDLE 

• I2V 

I2V DPDT RELAY 

MICROSIZER 

  UP 

GROUND 

 •  DOWN 

KEYER 

  DOT 

DASH 

GROUND 

Fig. 8. Method for switching the keyer paddle between 
MICROSIZER tuning and keyer operation. 

the vco tuning voltage as 
described in the computer-
controlled tune-up pro-
cedure. Also, check the ac-
curacy of the 100-Hz steps 
and vary the D/A converter 
resistors (R1 0-R1 7) if 
necessary. The tuning rate 
in the slow mode is con-
trolled by C11; that in the 
fast mode is controlled by 
R25. They may be varied to 
adjust the tuning speed to 
suit your needs. If you are 
using your keyer paddle to 

tune, the simple circuit 
shown in Fig. 8 will permit 
it to tune the MICROSIZER 
in receive and operate the 
keyer in transmit. 
Hopefully, this article 

will inspire radio amateurs 
to surrender the almighty 
tuning knob and discover 
the fascinating world of 
computerized "hamming." 
The possibilities are end-
less, and the cost of a com-
puter is now less. than that 
of a good transceiver.• 

There's a new, eighth OSCAR satellite in orbit, and the AMSAT team helped put it there! 

Your help is needed for future satellites. Join AMSAT and support the new, ad-
vanced Phase III series of OSCARs, engineered to provide communications over 
transcontinental distances for hours at a time. 

Send $10 membership dues to AMSAT, P.O. Box 27, Washington, D.C. 
20044. Life membership is available for a tax-deductible donation of $100 
or more, payable in quarterly installments if you wish. 

Phase III satellite solar cells may be sponsored for $10 each, and 
we'll send you a certificate specifying the cells you are sponsoring. 

For a tax-deductible contribution of $ I .000 or more, well 
even inscribe your name on a plaque to be placed in orbit 
aboard the Phase III spacecraft for posterity, and we'll send 
you a replica honoring your contribution. 

Dues and contributions may be charged to VISA or 
Master Charge. Phone us at (202) 488-8649. 

BATTERY-WRAP 
WIRE WRAPPING TOOL 

MODEL BW-2630 

• POSITIVE INDEXING 

• ANTI-OVE'RWRAPPING 

• BITS AVAILABLE 
FOR AWG 26, 28 & 30 

• BATTERY OPERATED 

• LIGHT WEIGHT 

BW-2630  BATTERY-WRAP TOOL 
BT-30  BIT FOR AWG 30 
BT-2628  BIT FOR AWG 26 & 28 
RB-20  TWO NI-CAD BATTERIES  $10.75  

$19.85 
$ 3.95 
$ 7.95 

BATTERIES AND 
BIT NOT INCLUDED 

USA 
FOREIGN 
PATENTS 
PENDING 

05 

OK MACHINE & TOOL CORPORATION 
3455 CONNER ST., BRONX, N.Y. 10475 U.S.A 

TELEX 125091 
°MINIMUM ORDER $25.00, SHIPPING CHARGE $2.00, N.Y. CITY AND STATE RESIDENTS ADD TAX 
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Loop Antenna 

-PAnt2 

Here is an exciting new device to improve your reception on 160, 80, 
the broadcast band, and on VLF. 

It is well known that loops pick up far less noise than most other 
antennas. And they can null out interference. Now Palomar Engineers 
brings you these features and more in a compact, carefully engineered, 
attractive desktop package. 

Unlike ordinary direction-finder loops, it tilts to match the incoming 
wave front. The result: Deep nulls up to 70 db. You have to listen to 
believe it! 

Does the Loran on 160 give you a headache? The loop practically 
eliminates it. Broadcast station 2nd harmonic ruining your DX? Turn 
and tilt the loop and it's gone. Does your friend in the next block with 
his kilowatt block those weak ones? Use the loop and hear him fade out. 

Loop nulls are very sharp on local and ground wave signals but usually 
are broad or nonexistent on distant skywave signals. This allows local 
interference to be eliminated while DX stations can still be heard from 
all directions. 

The loops are Litz-wire wound on RF ferrite rods. They plug into the 
Loop Amplifier which boosts the loop signal 20 db and isolates and 
preserves the high 0 of the loop. The tuning control peaks the loop and 
gives extra preselection to your receiver. 

Plug-in loops are available for these bands: 
150-550 KHz (VLF) 
540-1600 KHz (Broadcast) 
1600-5000 KHz (160 & 80 meters) 
10-40 KHz (Omega) 
40-150 KHz (W WVB. Loran) 

Send for free descriptive brochure. 

Loop Amplifier $67.50; Plug-in Loop Antennas $47.50 each [specify 
frequency band]. To order add $3 packing/shipping. Calif. residents 
add sales tax. 

NSA 

Palomar Engineers 
Box 455, Escondido, CA 92025 • Phone: [714] 747-3343 

CO MPUTER SPECIALS 
16K Compucolor II with your choice of either (1) 
$19.95 program diskette or the Compucolor pro-
gramming manual! (Also includes the SA MPLER 
diskette free from the manufacturer.) —retail 

value 51719.90 —all for $1650.00! 

16K or 32K PET graphics or business models-
purchase the computers and get cassette drive 
FREE! 

16K PET (or CB M)—$ 995.00 
32K PET (or CB M)—S1295.00 

BK PET—S745 

The WORLD FA MOUS KI M-1 microcomputer 
board —the original 6502 development system. 
The best way possible to REALLY LEARN com-
puters —over 400 pages of documentation! 
11169.00 (regular $179.00) 

KI M-1 special package —includes the KI M-1 as 
above plus power supply (enough power for KI M 
plus 2-3 boards), book —"Programming a 
Microcomputer: 6502" and "The First Book of 
KI M" 11199.00 (regular 111238.00) 

T HE 
L O GI C 
S T O RE 

P.O. Boy 1712, Auburn AL 36830 

(formerly Plainsman Micro Systems) 
Overseas inquiries invited 

Call Toll Free 1-800-633-8724  L 
regular phone number (205) 745-7735 

AMCT-80 

Automatic Morse Code Teacher 
for the TRS-80 

This is the only morse code program 
available that will automatically speed 
up or slow down depending on your 
proficiency to receive code. Will send 
in single or group character mode. 
Written in machine language. Specify 
Level I or Level 2 and memory size. 

AMCT-80 on cassette  $14.95 

Send for TRS-80 catalog. 

COST EFFECTIVE 
COMPUTER SERVICES 
728 S. 10th St., Suite 

Grand Junction, CO 81501 

(303) 243-3629 ,..c124 

Supersharp Reception —Color Like Never Before 

Get over 50 channels of television 
directly from the 
satellite! HBO, 
Showtime, the 
Superstations, and 
sports from around 
the world! 
Works Anywhere! 

Buy complete or build and save. Our book tells 

everything! Send $7.95 today or call our 24 hr. 

C.O.D. Hotline!  (305) 869-4283 
SPACECOAST RESEARCH  S117 
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Insiant Software- New Releases 
The tools, the training and the games. Instant Software has a 

package for you. Just check out these new releases. 

TRS-80* 
DEMO II The company that brings you more 
programs for the dollar is proud to offer Demo 
It, an extraordinary package that contains pro-
grams to suit your every mood:. 
• TIc•Tec•Toe—Fun for the whole family! You 
all know the rules, and this version gives you 
three different levels of difficulty, one of which 
is sure to suit everyone in the family. 
• Time Trials—You won't have to leave your 
house to experience ''pre-race" excitement. 
It's you against the clock as you maneuver 
your car through the curves, chutes, and 
chicanes of the computerized course. 
• Maze—Somewhere within a ponderous 
maze, the secret home square waits for you to 
uncover its presence. If you're not alone, your 
computer will be happy to offer a two-player 
version so that you can both race to uncover 
your respective squares first! Amazing. 
• Hangmen—How many people have grown up playing different versions of that old 
grade school standby, hangman? If you've never played the game on a computer, 
you're in for a special treat! You or the computer will supply the word. With each 
wrong guess, the poor hangman's figure grows—and only you can spare him! 
• Wheel of Fortune—"There's one born every minute," or so goes the old saw. In 
this simulation of the carnival wheel of fortune, you have your choice of the regular 
or the ''crooked" version, where you can't help but win. The casino will even give you 
the keys to the place! 
• Hurricane—OK, all you disaster buffs, here's a program that will let you chart the 
path of oncoming hurricanes anywhere in the world, using data available from the 
National Weather Service. 
• Bugsy —Sure. everybody talks about computer bugs, but how many people have 
ever seen one? It's you against the computer in this game, with the computer rolling 
the dice, to see which one gets to add another part to his Z-80 Bug. The first one to 
complete his "curse of computing" wins. 
• Horse Race—It isn't every day you get to see a horse race... at least not until 
now! Up to 100 bettors can cheer their horses to the finish line with their choice of 
win, place, or show. For the TRS-80 Level II 16K. Order No. 0049R  $7.95 

• 

Demo II 

DEMO III This is the big one: big on value, big on fun—the perfect package for the 
beginner and old hand alike. Check out this list of programs! 
• Race 1—It's you against the clock as you careen around the track in this simula-
tion of a high-speed car race. 
• Target UFO—Rack up a big score by destroying all the UFO's in the shortest pos-
sible time. 
• Life—Experiment with population density factors in this simulation of the life cy-
cle of a colony of bacteria. 
• Phone Number Converter—Let your computer figure out clever words for all those 
hard-to•remember phone numbers. 
• Biorhythm—Fact? Or fantasy? Who can say for sure? In any case, you and your 
friends will be able to plot your biorhythmic curves whenever you want! 
• Graphics Program—No user commands. just sit back and enjoy as your TRS-80 
demonstrates its artistic abilities. 
• Race 2—After you've mastered Race 1, you'll be ready for this more advanced ver-
sion —with a choice of five different tracks! 
• Horse Race—Up to nine players can place their bets and watch the ponies run. 
The computer will keep track of the winnings. 
• Drawing Board—Your TRS-80 supplies the "pencil and paper," and you supply the 
ability. Messages or drawings may be stored on cassette for later unveiling. 
• 24•Hour Clock—That's right, this program allows your computer to act as a digital 
timepiece. Perfect for sporting events. For the TRS-80 Level II 4K and Level II 16K. 
Order No, 0055R  $7.95 

VIDEO SPEED READING TRAINER As your 
eyes move along, reading this sentence, do 
you see the words like thi s ? Most 
people's reading speed is limited simply 
because they read individual letters or words. 
Now you can increase your reading speed and 
comprehension, and soon be reading whole 
words and phrases, with the Video Speed 
Reading Trainer package from Instant Soft-
ware. 
Using the same scientific principle as the 

tachistoscope, a mechanical device used to 
flash characters or words on a screen, this 
three-part program will train your mind to 
quickly recognize numbers, words, letters, 
and phrases. 
The program will take you step by step 

through a systematic training procedure. You'll start at whatever level of competen-
cy you feel is appropriate, and the computer will automatically advance you as your 
reading speed and comprehension increase. For the Level II 16K TRS-80 Microcom-
puter. Order No. 0100R  $7.95 

TRS 80• 
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Video Speed— 

Reading Trainer 

BUSINESS PACKAGE IV Business Package IV 
gives you, the businessman, a superb tool to 
help you make those important decisions. 
This package includes: 
• Business Cycle Analysis—This program 
isn't a crystal ball, but it can show you your 
business's expansion and contraction cycles. 
You can plot any aspect of your business on a 
graph and see, in black and white, just what's 
happening. This program will give you access 
to information you couldn't get before. 
• Financial Analysis—Would you like a finan-
cial assistant who could instantly give you the 
figures for almost any kind of investment? 
Financial Analysis can handle annuities, sink-
ing funds, and mortgages, and compute bond 
yield and value. You'll have the facts you need 
at the tips of your fingers with this program. 
Included in the package is one specially marked blank data cassette for use in 

storing essential business data. 
Business Package IV, with its combination of analytic functions and convenience 

features, is an invaluable asset for any businessman. All you need is a TRS-80 Level I 
4K or Level II 16K. Order No, 0019R  $9.95 

Business aaaaaaa IV 

• Lowness Cycle Anal, . 
• Financial Analy•I• 

PERSONAL BILL PAYING How many times have you thrashed around with your bills, 
trying to figure out what to pay whom, and when? Well, struggle no more. Instant 
Software presents: Personal Bill Paying. 
This advanced system goes far beyond simple checkbook programs. With Per-

sonal Bill Paying, you can keep a computerized list of all your bills, with up to 22 ac-
counts, each listed with its name, number, due date and amount owed. 
Individual accounts can be displayed with a month-by-month breakdown of 

payments (including check numbers). Current accounts can be separated from inac-
tive ones and listed along with all other pertinent information. 
The package even includes options that let you save your data on tape for future 

use and easily delete or alter accounts. 
With Personal Bill Paying, you'll be able to maintain records not only on what you 

paid for an entire year, but also on what you owe, so that you can keep closer track of 
your hard-earned money. 
For the Level II 16K TRS-80 Microcomputer. Order No, 0103R  57,95 

AIRMAIL PILOT The Airmail Pilot package takes you back to the early days of avia-
tion. Your plane is the Curtis JN4-D. affectionately known as the Jenny, and your 
mission is to fly the mail from Columbus to Chicago. 
The Jenny carries only 26 gallons of fuel. You'll have to stop along the way. Bad 

weather may force you down. Electrical storms may turn your aircraft into a mass of 
flaming wreckage, or ice may form on your wings and plunge you to certain death 
below. But the mail must get through. 
The onboard clock will show your elapsed time. Your mission is to complete the 

flight as quickly as possible. 
With the Airmail Pilot package, you can experience the thrills of flying when air-

craft were mere fragile machines of wood and fabric. (Scarf and leather helmet op-
tional.) This program requires a 16K TRS-80 Level II. Order No. 0101311  $7.95 

PET** 

DECORATOR'S ASSISTANT Quick, how much 
wallpaper, paint. paneling, and carpeting will 
you need to redo a room measuring 11' x 12' 
with two windows and one door? If you cringe 
at the thought of doing all those calculations 
to find the square feet of the materials needed 
and their total cost, then the Decorator's 
Assistant package is just what you've been 
waiting for. 
Whether you're a decorator, home 

remodeler. building supplies dealer, or just a 
cost-conscious homeowner with one room to 
do, you'll save time and money. 
This integrated set of five programs will 

compute the amount of materials needed and 
their cost. Just enter the room dimensions,  .  _ . . 
the number of windows and doors, and the 
base cost of materials, and in a flash you'll get figures showing how many rolls of 
paper, gallons of paint, sheets of paneling, or square feet of carpeting are needed to 
decorate any room. You'll also see the total cost, and you can easily compare prices 
of different finishing materials. 
So the next time you or a customer wants to know what it will cost to remodel a 

room or an entire house, just reach for the Decorator's Assistant package. For the 8K 
PET, Order No, 0104P  $7.95 

•A trademark of Tandy Corporation 
• • A trademark of Commodore Business Machines Inc 

Decorator's Assistant 



Get a Software Discount! 
TRS-80* 
Level I 

Knight's Guest/Robot Chase/Horse Race 
16K; Order No 0003R 

Cave ExploringNacht/Memory 16K; Order No. 0010R. 

Status of Homes/Auto Expenses 4K: Order No, 0012R. 

BUSINESS PACKAGE I 
When the TRS-80 

first appeared on 
the market, busi-
nessmen every-
where became ex-
cited at the pros-
pect of bringing the 
computer's conve-
nience and versatili-
ty to their busi-
nesses at unprece-
dented  prices 
Thanks to Instant 
Software,  that 
dream is now a real-
ity. Actually six sep-
arate programs, 
Business Package I 
contains all the software you'll need to maintain the 
books for your company-and on the least expens• 
ive TRS-80 produced. The computer will list your 
fixed assets and term depreciation; allow for the 
creation of tape files for fast access to your general 
ledger and other information; compute year-to-date 
ledger from monthly ledger data; compute trial bal-
ance and profit-and-loss statements; and combine 
all data to produce a year-end balance. Package fur-
nished complete with blank data cassette and de-
tailed instructions for use. 
Order No 0013R  $29.95 

1.1.AL%it 21.'2 1  

R S 80' Business 
Package I 

Demo I 4K; Order No. 0020R. 

Destroy All Subs/Bomber/Gunboats 4K; Order No. 0021R. 

Personal Finance I 4K; Order No. 0027R. 

Doodles and Displays I 16K Order No. 0030R. 

Space Trek III 4K: Order No. 0031R. 

Fun Package I 16K; Order No. 0037R. 

Hex Pawn/Shuttle Craft Docking/Space Chase/ Sea Battle 
16K: Order No. 0041R 

BUSINESS PACKAGE III 
Sales are the lifeblood of virtually any business. 

With Business Package Ill, you'll be able to maintain 
inventories and work out discounts and commission 
percentages on your computer, giving your cus-
tomers the fast answers they need and leaving you 
more time in the field. 

Inventory 
Why spring for a larger computer when you can 

maintain a full running inventory of up to 1153 items, 
showing stock number, quantity, and price, on your 
TRS-80? The program allows you to search for indi-
vidual items or to review your entire inventory one 
block at a time. The program is so simple to run that 
your employees will be able to use it with only min-
imal training. 

Discount and Commission Percentages 
This automated business function program is just 

the tool you need to handle so many of your daily 
calculations. Any retail or wholesale company can 
benefit from fast, easy access to the following infor-
mation: 

Selling Price 
Percent Markup 
Total Selling Price 
Discount Percentage 
Actual Price 
Percent Change 
Percent Profit 

For the 4K Level I. 

Order No. 0061R  $7.95 

Level I and ll 
Basic and Intermediate Lunar Lander 
4K, LI 16K L II; Order No. 0001R. 

Space Trek II 4K L.I, 16K L. II; Order No. 0002R. 

Beginner's Backgammon and Keno 4K L.I. 16K L It, 
Order No. 0004R. 
Golf/Crossout 41( Li. 16K LAI: Order No. 0009R 

Air Flight Simulation 4K L.I, 16K L.II; Order No. 0017R 

Oil Tycoon 4K L.I. and L.II; Order No. 0023R. 

All Packages $7.95 except where otherwise indicated. 

HAM PACKAGE I 
Ham Package I- We had to call it something, but 

this package is not only for hams. It's great for any 
experimenter or technician in need of a dynamic ref-
erence of popular electronics formulas: 

Ohm's Law 
Easily performs calculations involving voltage, 

current, resistance, and power. 

Series and Parallel Calculations 
Find the value of capacitors or resistors in 

parallel or series circuits. 

Voltage Dropping and Voltage Dividing 
This will give you the value of a dropping resistor 

and the effective resistance of the load. 

RIC Time Constants 
This section will calculate the resistance, capaci-

tance, or the time delay of an R/C circuit. 

Dipole Antennas and Yagi Antennas 
These two programs will compute the dimensions 

of an antenna to your exact frequency and give you 
an on-screen display-complete with all measure-
ments! 

This program requires a 4K Level I or a 16K Level II. 

Order No. 0007R  87.95 

BEGINNER'S BACKGAMMON/KENO Why sit alone 
when you can play these fascinating games with your 
TRS-80? 
• Backgammon-Play against the computer. Your 
TRS-80 will give you a steady, challenging game that's 
sure to sharpen your skills. 
• Keno-Enjoy this popular Las Vegas gambling game. 
Guess the right numbers and win big. 
You'll need a TRS-80 Level I or II. Order No. 0004R  $7.95. 

ELECTRONICS I 
If you're still designing circuits the old-fashioned 

way, let the Electronics I package introduce the 
latest way to go: 

Tuned Circuits & Coll Winding 
Design tuned circuits for audio and radio frequen-

cies. This two-part program will find the missing two 
values from any two of the following: frequency, ca-
pacitance, inductance, or reactance. The coil wind-
ing section will calculate the number of turns and 
wire gauge required for a close-wound air- or slug. 
tuned coil from the inductance, diameter, length, 
and permeability of the coil. 

555 Timer Circuits 
Timers, both monostable (one-shot) and astable 

(oscillator), can be easily designed with this two-part 
program. The program will also draw a complete sche-
matic on the screen of your TRS-80. 

LM 381 Pre-Amp Design 
You too can quickly design an IC preamp. With 

this program all you need to do is enter the para-
meters of the performance you want, and the pro-
gram does the rest -right down to drawing a de-
tailed schematic of your circuit on the screen! 

You will need a 4K Level I or a 16K Level II. 

Order No. 0008R  $795 

Bowling 4K L I, 16K L II, Order No. 0033R. 

Santa Paravia and Fiumaccio 
4K L.I. 16K L.II; Order No 0043R. 

Level II 
Model Rocket Analyzer and PreFlight Check 
16K; Order No 0024R. 

Ramrom PatrolfTie Fighter/Klingon Capture 
16K: Order No. 0028R. 

TRS-80 UTILITY 1 Ever wonder how some program-
mers give their programs that professional look? Ins-
tant Software has the answer with the TRS-80 Utility 
1 package. Included are: 
• RENUM-Now you can easily renumber any 
Level II program to make room for modification or to 
clean up the listing. 
• DUPLIK-This program will let you duplicate any 
BASIC, assembler, or machine-language program. 
verify the data, and record the program on tape. You 
can even do Level I programs on a Level II machine. 
For the TRS-80 Level II 16K. Order No. 0081R $7.95. 

INSTANT SOFTWARE 

Dee , . 
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16K 

LEVEL II 

Teacher 

•Teasher 
•Teaeleir Data Transfer 
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TEACHER 
For decades, leading educators and computer scien-

tists alike have been touting the future role of computers 
in education. Now you and your family can reap the bene-
fits of computer-assisted instruction in the comfort of 
your own home. This practical program allows you to in-
put any number of questions and answers from the fields 
of science, languages, history-you name it. Using this 
data, the computer will prepare several types of tests, 
quiz students-providing up to three hints per ques-
tion-even offer graphic rewards for younger children, 
all at the user's discretion. 

Teacher Data Transfer 
This time-saving program allows the instructor to 

record several tests sequentially on a single cassette, 
thereby permitting the administration of whole lessons 
without the inconvenience of changing cassettes. 
Teacher is effective, practical, easy to use-perfect 

for teachers, parents, businessmen or anyone faced with 
learning a lot of material in the shortest possible time. 
Furnished with blank data cassette. 
Order No. 0065R  89.95 

Space Trek IV 16K; Order No. 0034R. 

Doodles and Displays II 16K; Order No. 0042R. 

Household Accountant 16K; Order No. 0069R. 

Financial Assistant 16K; Order No. 0072R. 

Bowling League Statistics System 
16K, Order No, 0056R. 824.95 

Cards 16K; Order No, 0063R. 

TRS-80 UTILITY 2 Let Instant Software change the 
drudgery of editing your programs into a quick, easy 
job. Included in this package are: 
• CFETCH -Search through any Level II program 
tape and get the file names for all the programs. You 
can also merge BASIC programs, with consecutive 
line numbers, into one program. 
• CWRITE-Combine subroutines that work in dif-
ferent memory locations into one program. This 
works with BASIC or machine-language programs 
and gives you a general checksum. 
This package is just the thing for your TRS-80 Level II 
16K. Order No. 0078R $7.95 

PET** 
Personal Weight Control/Biorhythms 8K; Order No 
0005P 

Casino I 8K, Order No 0014P 

Casino II 8K, Order No. 0015P 

DUNGEON OF DEATH Battle evil demons, cast 
magic spells, and accumulate great wealth as you 
search for the Holy Grail. You'll have to descend into 
the Dungeon of Death and grope through the suffo-
cating darkness. If you survive, glory and treasure 
are yours. For the PET 8K. Order No. 0084P $7.95. 

Arcade I 8K: Order No 0074P. 

Digital Clock 8K: Order No. 0083P. 



Now you can get the best for less! Just clip out the coupon below, bring it to your 
local computer store, and you'll get $1.00 off the list price of any program package 
from Instant Software! 
Checkers/Baccarat 8K Order No. 0022P. 

Dow JoneS 8K: Order No. 0026P 

Tangle/Supertrap 8K; Order No 0029P 

Trekl 8K; Order No. 0032P 

Oubic-4/Go•Moku 8K; Order No 0038P 

Mimic 8K; Order No. 0039P. 

Penny Arcade 8K; Order No. 0044P 

Arcade II 8K, Order No. 0045P 

Baseball Manager 8K; Order No 0062P $14 95. 

Turf and Target 8K, Order No. 0097P 

MORTGAGE WITH PREPAYMENT OPTION/FINAN. 
CIER These two programs will more than pay for 
themselves if you mortgage a home or make invest• 
ments 
• Mortgage with Prepayment Option—Calculate 
mortgage payment schedules and save money with 
prepayments. 
• FInancier—Calculate which investment will pay 
you the most. figure annual depreciation, and com• 
pute the cost of borrowing, easily and quickly. 
All you need to become a financial wizard with an 8K 
PET Order No. 0008P $7.95. 

Apple*** 
Golf Applesoft II + 20K Order No 0018A 

Bowling/Trilogy 20K; Order No, 0040k 

Math Tutor I Applesoft II + 24K Order No. 0073A. 

Math Tutor It Applesoft It + 20K Order No. 0098A. 

•A trademark of Tandy Corporation 
• •A trademark of Commodore Business Machines Inc. 
' • •A trademark of Apple Computer Inc. 

Ask for Instant Software at a computer store near you. 

Alabama 

The Computer Shack 

9.3 Shadyview Lane Adams,.Ile 

Compuieriand of Huntsviiie 

3020 Univeesity Or Huntsville 

Mitlets TV 6 Radio 

621 East Broadway Mesa 

California 

Byte Shop of Mt View 
1063 West El Camino Real Mt View 

Byte Shop of Sacramento 
6041 Greenback Ln Citrus Heights 

Capital Computer Systems 

3396 El Camino Ave Sacramento 

Computer Components of South Bay 

15818 Hawthorne Bird L•vengaie 

Computer Components Inc 
6791 VVestrninstel Are Westminster 

Computerland 
16720 S Hawthorne Lavendale 

Computerland of San Francisco 

t 17 Fremont St San Francisco 

Computerland of W LA 

6840 La Conga Bird Englewood 

Hobby World 
19356 Business Ctr Or Unit 6 

BorIhridge 

Microsun Computer Center  Georgia 
2989 North Main St Walnut Creek  Atlanta Computer Marl 

Atlanta 
Oparnp/Technical Books 

033 N Sycamore Ave Los Angeles  Hawaii 

Rado Shack  Computerland of Hawaii 

8250 kfira Mesa Blvd San Diego  567 N Federat 

Stiver Spur Eieci Comm 

3552 Central Are Chino 

The Computer Store 
820 Broadway Santa Monica 

Colorado 

Byte Shop 

3,164 S aroma Sr Englewood 

Connecticut 

Bridgeport Computers Inc 
3876 Main Si Bridgeport 

The Computer Store 

43 South Main St  Windsor Locks 

D.C. 

Computer Cablevision 
2617 42nd St NW Wash DC 

Florida 

AMP Electronics 

11146 N 35th St Tampa 

Computer Center 
6578 Central Ave  Si Petersburg 

Computerland of Fl Lauderdale 

3963 N Federal Hwy  Fl Lauderdale 

Heath Kit Electronic 

4705 W  6th Are Center How e. 

Sound Ideas 
220 , C N W 13th Gainesville 

Radio Shack 

1712 S King St Honokriu 

Illinois 

co.pu,v, Station 
3659 Nameolo Rd Granite City 

Midwest Micro Computers Inc 
708 S Main St  Lombard 

Indiana 

Computer Center ol South Bend 
19819 Orchard South Bend 

Louisiana 

Computer Shoppe Inc 
3225 Danny Park Suite 222 Metalr,e 

Maryland 

The Comm Center 

9624 Ft Meade Rd Laurel 

Massachusetts 

Computer Packages Unlimited 

99 Reservoir St Holden 

The Computer Store 

120 Cambridge Sr Burlington 

Tufts Radio 8 Electronics 

206 Mystic Ave Medford 

Michigan 

Computerland of Grand Rapids 

2927 28th Sr SE Kentwood 

Computerland of Rochester 
301 5 Livernois Rochester 

Computerland of Southfield 
29673 Northwestern Hwy Southfield 

Compute; Mart 
560 W 14 Mile Rd Clawson 

Hobby House 
1035 W Territorial Rd Battle Creek 

Nebraska 

Omaha Computer Store 

4540 S 84th St Omaha 

New Jersey 

Radio Sttack/J8J Electronic 

Mansfield Shopping Ctr 
At 57 Alien Rd Hackettstown 

New Mexico 

South West Computer Center 
i21 Wyatt Drive Suite 7 

Las Cruces 

New York 

Arislo Cratt 

314 Fifth Ave NYC 

Computer Corner 

200 Hamilton Ave White Plains 

Computer Factory 

485 Lexington Aye NYC 

Key Electronics 

Schenectady 

North Carolina 

Byte Shop of Raleigh 

1213 Hillsborough Sr Raleigh 

Ohio 

Astro Video Electronics 
504 E Main St Lancaster 

Computer Store of Toledo 
18 Hillwyck Or Toledo 

21st Century Shop 
16 Convention Way Cincinnati 

Make a great buy even better . . . 
Why pay full price? Take this coupon to the store nearest you and get $1.00 
off on any of our software. If the store nearest you doesn't stock Instant 
Software, don't call the manager names—there's still hope. Just tell him 
which programs you want, and he'll order the software for you. If you're so 
wealthy that saving a buck means nothing to you—not to mention the added 
dollar handling charge—then use the order blank at right to order your soft-
ware direct, or call Toll-Free 1-800-258-5473. 

— 

$1 This coupon good for one dollar off any 
Instant Software package when purchased 
through your local computer store. 

Buyer's name 

Address   

City   State 

Signature   PACKAGE NUMBER   '2 

ATTENTION DEALER: Include coupons with your next order. Credit will be applied toward purchase. purchase. If you are not as yet selling Instant Software, write: Instant Soft. g 

ware, Dealer Sales, Peterborough NH 03458 for catalog and dealer net price ..:-. 
schedule, or call our marketing department at 1-603-924-7296 for more information. 3 
Limit one coupon per package. Offer void where prohibited by law. 

Oregon 

Computerland of Portland 
12020 SW Main St Tigard 

Pennsylvania 

Arico Elect 
302 Wyoming Are Kingston 

Artco Elect 
Back Mountain Shop CI, Shavertown 

Erie Computer Co 

1253 West 8th St . Erie 

Personal Computer Corp 

Frazer Mali Lancaster Ave Fe uer 

South Carolina 

Seely Communications 
1084 Broad St  Sumter 

Tennessee 

cornowerno 
671 S Menden Hall Rd Memphis 

Texas 

Computercrall Inc 
3211 Fondren. Houston 

Computer Port 
926 N Comp Arlington 

interactive Computers 

7620 Dashwood Rd Houston 

K A Elect  1220 Maiesty Dr Dallas 

Ram Micro Systems 
6353 Camp Bowie Blvd Ft Worth 

Virginia 

Home Computer Center 

2921 Virginia Beach Blvd Virginia Beach 

Southside Radio Comm 
135 Pickwick Ave 

Colonial Heights 

Washington 

Personal Computers 

S tO4 Freva, Spokane 

Ye Old Computer Shop 
1301 G Washington Richland 

Wisconsin 

Byte Shop Of Milwaukee 

6019 West Layton Are Greenfield 

Wyoming 

Computer Concepts 
617 W 16th SI Cheyenne 

Canada 

Compurnau 

Station J Ottawa Ontario 

Computer Mart Ltd 
1055 Yonge St Suite 208 

Toronto Ontario 

Galacto Computers 

103rd Are Edmonton. Alberta 

Micro Shack Of W Canada 

333 Park Street, Regina Sask 

Orthon Holdings Ltd 
12411 Stony Plain Road 
Edmonton. Alberta 

Total Computer Systems 
Ala. Ontario 

West Germany 

Reinhard Nedeia 
Markstr 3 7778 Markdori 

Name 

Address 

City 

State 

Check 

VISA 

Card No 

Expiration Date 

Signed 

ZIP 

Money order 

AMEX Master Charge 

Date 

Order your Instant Software today! 

Quantity Order No. Unit Cost Total Cost 

Handling 

Total Order 

S1.0t: 

L  _ _ 

I  Instant Software Inc. cep 39K0 
Peterborough. N n 03458 USA 



CW Fans: Give Superior Selectivity to 
your Atlas Rig 

—this mod uses an inexpensive MFJ filter 

Henry B. Ruh WB9 WWM 

Box 1347 
Bloomington IN 47402 

As have many other 
hams who enjoy the 

use of the great Atlas solid-
state, no-tune-up rigs, I 
quickly discovered that 

Audio circuit connections, showing new wires and placement of the filter output 
capacitor (small electrolytic) in the center of the picture. 

while it was great for SSB, 
it lacked a little in CW 
reception ability. This sim-
ple modification will bring 
it around and make CW as 
enjoyable as sideband. 
The Atlas rigs have a fine 

SSB i-f filter, but if you try 
to copy CW with this unit, 
you find that there is no 
original factory CW filter, 
nor any adjustments to nar-

row the i-f bandwidth. The 
problem of separating 
close CW signals by tone 
alone is difficult and frus-
trating, especially if you 
are a Tech trying to up-
grade. (I finally got my Ad-
vanced using this rig on the 
Novice bands!) 
MFJ makes a dandy CW 

audio filter with a select-
able bandpass which is 

centered at 750 Hz and 
which is also the CW offset 
of the Atlas, making it an 
ideal choice. While you 
could outboard the unit 
and keep buying 9-volt bat-
teries for the filter, I found 
it could be placed easily in-
side the Atlas, deriving 
power and operational 
benefits from its location. 
While an audio filter is not 
as good as an i-f filter for 
CW, the performance of 
the hybrid unit when com-
pleted was more than ade-
quate, and only the worst 
of QRM and zero-beating 
of signals could not be 
overcome. A more demand-
ing CW operator would pre-
fer the narrower i-f filter, 
but this works fine for most 
of us, and, since it can fit in-
side the rig, allows unim-
peded mobile or portable 
operation. 

The MFJ filter, model 
CWF-2, like most MFJ prod-
ucts, comes in a small box 
and is powered by an in-
ternal 9-volt battery. Be-
cause of the small size and 
super compactness of the 
Atlas,  there isn't much 
room inside for add-on 
goodies, but the MFJ fits. 
The first step is to 

familiarize yourself with 
the operation of the MFJ 
filter. It employs a series of 
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Mounted bandwidth selector switch. 

active audio filters using IC 
chips and matchec compo-
nents for a 750-Hz center 
frequency and a variable 
bandwidth of 180 110, or 
80 Hz. This allows easy 
copy without resorting to 
very low audio notes— 
nice in a non-CW rig—so 
you don't walk dpwn the 

band, retuning to hear the 
other guy. The selectivity is 
chosen from a multi-
position slide switch. The 
MFJ unit is designed for 
use either between audio 
stages or between the rig 
output and a headphone 
jack, supplied on the front 
of the MFJ box. 

Modification Steps 
1. To complete the con-

version as pictured in the 
photos, follow these easy 
steps. No mechanical work 
is necessary unless you 
have the noise blanker op-
tion in your unit, in which 
case a single 3/8" hole is re-
quired. 

The filter boara is nestled between the speaker and the back wall of the chassis. 

2. First, remove the 
screws holding the MFJ 
unit together. There are 
four, two on each side of 
the box. 
3. Once the unit is open, 

you will see that the actual 
filter is contained on one 
PC board, held to the rear 
and bottom of the box with 
a rubber-like cement. Us-
ing an X-acto® or similar 
knife, carefully remove the 
PC board from the box. A 
wedging action between 
box and board is sufficient. 
4. Remove the switches 

and headphone jack from 
the box by removing the 
four screws and a large nut 
holding the 1/4" jack. The 
box should be set aside 
and all loose hardware 
stored in the bottom shell 
of the MFJ box. 
5. Label or identify on 

the PC board each wire on 
the MFJ unit. There are two 
wires for power, + and —, 
audio in, and three audio 
out wires. The electrolytic 
capacitor attached to the 
multi-position switch is 
removed and saved for 
later use. After removal of 
the wires, the switches and 
connector can be remount-
ed in the MFJ box. The box 
can be reassembled and 
set aside for other projects. 
6. Remove both the top 

and bottom covers from 
the Atlas. 
7. Remove the hole plug 

on the front panel below 
the NB (noise blanker) 
notation or, alternatively, 
drill a small (3/8") hole 
wherever you would like 
the bandwidth selector 
switch to go. A good spot is 
near the af/rf gain controls, 
positioned to allow as 
much room as possible for 
fingers to turn the knobs. 

8. The switch selected 
for the rig shown in the 
photos was a Dale SP1OT. 
A very small Alco or similar 
rotary with 4 positions is 
adequate. The Dale was in 
the ever-growing junk box. 
The type of switch used is 
the same as found on many 
HTs for frequency selec-

91 



tion and is available from 
most parts houses, FM spe-
cialty houses, and ham 
stores. Spectronics (1009 
Garfield, Oak Park IL 
60304) has some for use on 
Motorola His for adding 
more frequencies. The cost 
is about $4. 
9. Because the switch is 

really nestled in the rig, it is 
necessary to prewire the 
terminals. Five lengths of 
stranded no. 26 in your 
favorite colors, each about 
14" long, will do nicely. 
Prepare the switch for in-
sertion. 
10. The PC board in the 

Atlas on the far right (fac-
ing front) is removed for in-
sertion of the switch. This 
is the rf module, PC-100; or, 
if you have the noise blank-
er, find your hole and insert 
the switch as best you can. 
11. The wires from the 

switch are routed to the 
front corner and down 
through the open space by 
the wafer selector switch 

to the underside of the 
Atlas. There is a channel in 
the rf cover over the vfo 
near the front lip which can 
serve as a cable raceway, 
or the wires can be run 
around the outside of the 
Atlas chassis over the 
audio board. 
12. If you take the time 

and are neat, you can run 
the switch wires directly to 
the MFJ PC board. Or, use 
the wires attached to the 
MFJ unit and splice in 
midstream. Being naturally 
sloppy (according to the 
XYL), I chose to splice in 
midstream. The MFJ board 
slips between the speaker 
magnet and the rear con-
nectors of the Atlas. 
13. There is a red/white 

wire coming from the 
center terminal on the af 
level control which goes to 
the edge connector of the 
audio board in the Atlas. 
Remove the end attached 
to the edge connector. This 
is the input to the MFJ 

for the famous 
I 

Model HK-1 
• Dual lever squeeze  $ 2 9 9 5 
paddle 

CC.I shielded cable 
w plug for HK 1  $4.49 

filter. This wire attaches to 
the #1 terminal (filter-
bypass) position on the 
rotary switch. The audio in-
put wire coming from the 
MFJ filter board is at-
tached to the af level 
center terminal. 
14. The output terminal 

on your selector switch is 
run to the vicinity of the 
edge connector and is con-
nected to terminal 12 of 
the edge connector, using 
the electrolytic capacitor 
supplied with the filter 
(series connection). 
15. The + power lead of 

the filter is connected to 
pin 21 of the edge connec-
tor. 
16. The ground lead is at-

tached to pin 18 of the 
edge connector. 
17.The filter-select wires 

of the MFJ unit are con-
nected to the terminals of 
the rotary switch in the 
order desired: 80, 110, 180, 
or 180, 110, 80 Hz. 
18. The Atlas covers are 

I I I 

replaced. 
19. Turn on and enjoy! 
Performance of the unit 

on the crowded 80- and 
40-meter Novice bands was 
excellent. Needless to say, 
tuning the Atlas with the 
filter in the 80-Hz position 
makes for fast tuning. It 
was found that the 180-Hz 
mode was adequate for 
most work and tuning, and 
the 110-Hz mode was best 
for QRM-laden stations. 
The 80-Hz mode was some-
thing else, allowing you to 
hear the other stations 
chirp and drift with keying. 
You really can tell about 
vfo stability with the 80-Hz 
mode! 
All in all, the unit per-

forms very satisfactorily 
and makes a good SSB rig 
an even better all-rounder 
for those of us who only 
dabble in CW. The MFJ 
unit is currently priced at 
$29.95 and is available 
from a number of sources, 
including MFJ direct.1 

• 

HAM-KEY*and KEYER! 

Model HK-2 
• Sarno as HK I less base 
r • r ' ,rpnialion in own 

$1995 

'1M trade rriarn 

Model HK-3M 
With anti-tip bracket even a heavy-
handed key pounder cannot tip. All the $  95 
features of the HK-3. 

• Deluxe straight key 
• Heavy base — no need to attach to desk 
• Navy type knob 

00-3 shielded cable w 'plug for HK-3M $3.95 

Model 

HK-5A 
Electronic 

Keyer 

• New Cabinet Colored Keyed to 

match most modern radio equipment 
• Iambic Circuit for squeeze keying 

• Self-completing dots and dashes 

• Curtis 8044 I C 

Keyer Chip  $ 6 99 5  

NEW/ 7 7 
Model AT-B 

  0 6 

Anti-Tip 
Bracket 

Coovo ,t, .ro, His 1 

to HI'. 1M 

$ 2 9 9  

Prepaid 

Model HK-4 
• ( wnbinalien of His 1 and 
HK•3 

$4495 
CC-I '3 shielded cable 
w/plugs for HK-4  $7.95 

Order today direct or from your favorite dealer • 

A 

1-800-325-3636 JUST DIAL 
8340 OLIVE BLVD 
PO BOX 28271 

Add S2.00 shipping & handling per unit (USA) Same day shipment ... 

TOLL FREE  Of -ma 
ST LOUIS MO 
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ATTENTION: 

TO: All Amateurs 
FROM: \Nilson Systems, Inc. 

Inflation • . . gas shortages . . . etc., all leading to higher prices each week, and cutting 

into the amount that we have to spend on our hobby. And face it, our hobby is what keeps 
us sane in this runaway inflation period, our escape from the hustle and hectic grind of 
working to make a living. We know — we see the same price increases at the grocery store, 

the same increases in the gas prices. \Nilson Systems, Inc., is going to do something to help 

ease the purchase of your new tower and antenna. 
As you may know, in January of 1979, Regency Electronics, Inc., purchased \Nilson 

tronics Corp. What you may not know is that in August, 1979, Jim \Nilson purchased 

back the antennas and towers. There is now a new name to look for — \NILSON SYSTEMS, 

lec 

INC. — With the new name a d new company comes new ideas, methods, products and 

prices. Yes, prices. But not what you rrnght  ect. Wilson S stems is LOWERING the rices 
to where ou vvill find it hard to believe. Check them out in the following pages of this issue. 

You will be surprised and pleased at what you will find. What are we doing that will enable us to lower the prices? \Nell, we are Hams, too. 

like to pay the lowest price possible and vvill spend much time assuring ourselves this is 
accomplished. We feel the same higher demands on our money for the house, food, and bills. 

And as this demand increases, the amount of money left for our hobby decreases. So when 

money is spent, we want the best quality for the best price. 'There are a number of \Nays to bring the cost of a product down. By using a cheaper 

grade of material, buying raw materials in larger quantities to obtain a better discount, by 
cutting the profit ra  and by eliminating the middle man. \Nilson Systems will not lower 
the quality of the product. In fact, we have improved the strength and quality of almost 

every antenna in the line. The newly designed rnonobanders will stay up under heavy icing 
conditions When others are falling apart. \Nilson Systems is currently purchasing at the 

lowest price possible from the aluminum companies, so these methods of cost reduction are 
eliminated. third method mentioned is one that we have decided to cons'  as a part of 

the overall cost reduction plan, yet leaving room f or research and develoPrnent expense, so 

we may bring you the products you want and at a price you will like. The last method mentioned is always a risky one. "The dealers do not Want their profits 

cut back just as you do not want your pay check cut. If you cut the dealers' profits back, 
some of them w'  push the product that will tend to give them the most profit, rather 

than the one that will be the best performing for you. A rather drastic form oi this method 

is the one that \Nilson Svsterns Will be choosing. You Will not be able to find the d 
of \Nilson Systems in stock at the dealers, nor will they probably recommend them• 

lgter all, as long as they're not handling them and making a profit, why should they pro-
mote or even recommend them?) No, you will only be able to enjoy the most product for 

the least money by dealing with \Nilson Systems factory direct. We will be offering you the 
amateur antennas and towers at prices that are beloW, in Most cases, What the dealers pay for 
the products of other companies. And to make it even easier, we have a toll-free number for 
you  lace your order. Now isn't this what you've been looking for? 'The best product for 

the least ey! 
Just  re member ints: 

1.1-lighest  Quality  bet  the name..  

st Price  3. Toll-Free  Order Number 

The  fourth point? Remem . \NILSON SYSTEMS, INC. 

mon  these  four po 2.  Lowe 

lioUtS TrUky , 

Jim \Nilson 
\Nilson Systems, Inc. 

W SON 
SY AMS, INC. 

4286 S. Polaris Ave., Las Vegas, Nevada 89103 
(702) 739-7401 — Toll-Free Order Number 800-634-6898 



WILSON SYSTEMS INC. MULTI-BAND ANTENNAS 
SYSTEM 36 

•-••••••••••--.), 

A trap loaded antenna that performs like a 

monobander! That's the characteristic of this 
six element three band beam. Through the use 

of wide spacing and interlacing of elements, 
the following is possible: three active elements 
on 20, three active elements on 15, and four 

active elements on 10 meters. No need to run 

separate coax feed lines for each band, as the 
 SPECIFICATIONS 

Band MHz   14-21-28 
Maximum power input  Legal limit 
Gain (dBd)   Up to 9 dB 
VSWR @ resonance ..   1.3:1 
Impedance   50 S2 
F/B ratio  20 dB or better 

bandswitching is automatically made via the 

High-Q Wilson traps. Designed to handle the 
maximum legal power, the traps are capped at 
each end to provide a weather-proof seal 

against rain and dust. The special High-Q traps 
are the strongest available in the industry 
today. 

Boom (0.D. x Length)  2" x 24'2%," 
No. of elements  6 
Longest element  28'2'6" 

Turning radius   18'6" 
Maximum mast diameter  2" 
Surface area  86 sq. ft. 

Wind loading @ 80 mph  215 lbs. 
Maximum wind survival .  100 mph 
Feed method  Coaxial Balun 

(supplied) 
Assembled weight (approx. 53 lbs. 

Shipping weight (approx.).62 lbs. 

SYSTEM 33 
(Formerly System Three) 

• 

Capable of handling the Legal Limit, the 
"SYSTEM 33" is the finest compact tri-

bander available to the amateur. 
Designed and produced by one of the 

world's largest antenna manufacturers, the 

traditional  quality  of  workmanship  and 
materials excells with the "SYSTEM 33". 
New boom-to-element mount consists of 

two 1/8" thick formed aluminum plates that 
will  provide  more clamping and holding 

strength to prevent element misalignment.  the "SYSTEM 33" quick and simple. 
 SPECIFICATIONS   

Superior clamping power is obtained with 

the use of a rugged %" thick aluminum plate 
for boom to mast mounting. 

The use of large diameter High-Q Traps in 
the "SYSTEM 33" makes it a high performing 
tri-bander and at a very economical price. 

A complete step-by-step illustrated instruc-
tion manual guides you to easy assembly and 
the lightweight antenna makes installation of 

Band MHz   14-21-28 

Maximum power input  Legal limit 
Gain (dbd) . . ..  .   Up to 8 dB 
VSWR at resonance  1.3:1 
Impedance   50 ohms 

F/B ratio   20 dB or better 

OE M 

Boom (0.D. x length)  . 2" x 144" Wind loading at 80 mph . . . 114 lbs. 
No. elements    3  Assembled weight (approx.) . 37 lbs. 

Longest element . .    27'4"  Shipping weight (approx.). . . 42 lbs. 
Turning radius   15'9"  Direct 52 ohm feed—no balun required 
Maximum mast diameter  2" O.D.  maximum wind survival . . . 100 mph 
Surface area  5  7 sq. ft. 

WILSON 
SYSTEMS, INC. 

4286 S. Polaris Avenue 

Las Vegas, Nevada 89103 

(7021 739-7401 

Factory Direct Toll Free 1-800-634-6898 

4 31 
WV-1A 
4 BAND 

TRAP VERTICAL 

(10 - 40 METERS) 

No bandswitching 
necessary with this 
vertical. An excellent 

I, low cost DX antenna 
s-7  with an electrical quarter 
wavelength on each band 
and low angle radiation. 
Advanced design 
provides low SWR and 

I exceptionally flat 

L   

response across the full 
width of each band. 

, Featured is the Wilson 
I large diameter High-Q 
' traps which will maintain 
resonant points with 

r varying temperatures and 
1 humidity. 

Easily assembled, the 

WV-1A is supplied with 
a hot dipped galvanized 
base mount bracket 
to attach to vent pipe or 
to a mast driven in the 
ground. 

Note: 

Radials are required for 

peak operation. 

(See GA-1 below). 

SPECIFICATIONS: 

• Self supporting—no guys 
required. 

• Input Impedance: 50 E2 

• Powerhandling capability: 

Legal Limit 

• Two High-Q Traps with 

large diamater coils 

• Low Angle Radiation 

• Omnidirectional 

performance 

• Taper Swaged Aluminum 

Tubing 

• Automatic Bandswitching 

• Mast Bracket furnished 
• SWR: 1.1:1 or less on all 

Bands 

GR-1 
The GA-1 is the complete 

ground radial kit for the WV-
1A. It consists of: 150' of 7/14 
stranded  copper  wire  and 
heavy duty egg insulators, in-
structions. The GR-1 will in-
crease the efficiency of the 
GA-1 by providing the correct 
counterpoise. 
Prices •nd specifications sublect to charnw without notice 



New, Improved Wilson Towers 

Hinged Base Plate - Concrete 
Pad, Heavy Duty Winch 

Mounting the House Bracket 

The Hinged Base Plate allows 
tower to be tilted over for 
access to antenna and rotor 

from the ground. 

NEW IMPROVED 

FEATURE 

Heavier wall tubing 

greatly increases the 

stress capabilities 
over the older 

TT-45 and MT-61. 

FEATURES: 
• Maximum Height 45' (will handle 
10 sq. ft. at 38') @ 50 mph 
• 800 lb. winch 
• Totally freestanding with proper base 
• Total Weight, 189 lbs. 

The TT-45A is a freestanding tower, ideal for in-
stallations where guys cannot be used. If the tower 
is not being supported against the house, the pro-
per base fixture accessory must be selected. 

MT-61A 

FEATURES: 
• Is freestanding with use of proper base 
• Maximum Height is 61' (will handle 
10 sq. ft. at 53') @ 50 mph 
• 1200 lb. brake winch 
• 4200 lb. raising cable 
• Total Weight, 350 lbs. 
Recommended base accessory: RB-61A, 
FB-61A. 

The MT-61A is our largest and tallest freestanding 
tower. By using the RB-61A rotating base fixture 
the MT-61A is ideally suited for the SY33 or SY-
36. If you plan to mount the tower to your house, 
caution should be taken to make certain the eave 
is properly reinforced to handle the tower. If not, 
one of the base accessory fixtures should be used. 

GENERAL FEATURES 
All towers use high strength heavy galvanized steel tubing that conforms to ASTM specifications 
for years of maintenance-free service. The large diameters provide unexcelled strength. All welding 
is performed with state-of-the-art equipment. Top sections are 2" O.D. for proper antenna/rotor 
mounting. A 10' push-up mast is included in the top section of each tower. Hinge-over base plates 
are standard with each tower. The high loads of today's antennas make Wilson crank-ups a logical 
choice. 

TILT-OVER BASES FOR TO WERS 
FIXED BASE 

The F B Series VWJS desigineci to pro-
vide  an  economical  method  of 
moving the tower away from the 
house. It will support the tower in 
a completely free-standing vertical 
position, while also having the capa-
bilities of tilting the tower over to 
provide an easy access to the an-
tenna. The rotor mounts at the top 
of the tower in the conventional 
manner, and will not rotate the 
complete tower. 

FB-45A  $ 79.95 

FB-61A..  109.95 

0 31111 SYSITliMS, INC. 

ROTATING BASE 
The fi B Series was designed for the 
Amateur who wants the added con-
venience of being able to work on 
the rotor from the ground position. 
This series of bases will give that 
ease plus rotate the complete tower 
and antenna system by the use of a 
heavy duty thrust bearing at the 
base of the tower mounting posi-
tion, while still being able to till 
the tower over when desiring to 
make  changes  on  the  antenna 
system. 

RB-45A  $119.95 

RB-61A...  179.95 

4286 S. Polaris Avenue 
Las Vegas, Nevada 89103 

(702) 739-7401 
Factory Direct Toll Free 1-800-634-6898 

Tilting the tower over 

is a one-man task with 
the Wilson bases. 

(Shown above is 
the RB-61A.) 

Phces and specifications subiect to change without notice. 



WILSON MONO-BAND BEAMS 

Wilson's Beta match offers 

maximum power transfer. 

At last, the antennas that you have been waiting for are here! The to 

quality, opti mu m spaced, and newest designed monobanders. The Wilson 

Systems' new Monoband bea ms are the latest in modern design and incor-

porate the latest in design principles utilizing so me of the strongest mater 

ials available. Through the select use of the current production of alu mi-

nu m and the new boo m to ele ment plates, the Wilson Syste ms' antennas 

will stay up when others are falling down due to heavy ice loading or 

strong winds. Note the following features: 

1 Taper Swaged Elements- The taper swaged ele ments provide strength where 
it counts and lo wers the wind loading more efficiently than the conventional 

method of telescoping ele ments of different sizes. M-520A 

2. Mounting Plates - Element to Boom- The new for med alu minu m plates provide the strongest method of mounting the ele 
ments to the boo m that is available in the entire market today. No longer will the ele ments tilt out of line if a bird should land 

on one end of the ele ment. 

3. Mounting Plates - Boom to Mast- Rugged 1/4" thick alu minu m plates are used in co mbination with sturdy U-bolts and 
saddles for superior cla mping power. 

4. Holes-There are no holes drilled in the ele ments of the Wilson HF Monobanders. The careful attention given to the design has 

made it possible to eli minate this require ment, as the use of holes adds an unnecessary weak point to the 

antenna boo m. 

With the Wilson Beta- match method, it is a "set it and forget it" process. You can now asse mble the an-

tenna on the ground, and using the guidelines fro m the detailed instruction manual, adjust the tuning of 

the Beta- match so that it will re main set when raised to the top of the tower. The Wilson Beta- match 

offers the ability to adjust the ter minating impedance that is far superior to the other matching methods 

including the Ga m ma match and other Beta- matches. As this method of matching requires a balanced line, 

it will be necessary to use a 1:1 balun, or RF choke, for the most efficient use of the HF Monobanders. 

The Wilson Monobanders are the perfect answer to the Ha m who wants to stack antennas for maxi mu m 

utilization of space and gain. They offer the most econo mical method to have more antenna for less mo-

ney with better gain and maxi mu m strength. Order yours today and see why the serious DXers are run-

ning up that impressive score in contests and nu mber of countries worked. 

SPECIFICATIONS 
Model Bind 

 Am 
''''" 

Gain 
dBd 

F/B 
Ratio 

ii"r"'". 
I rEr174. 

VSWR @ 
Reson .nce  Impodanc• Matching Elapments 

Longest 
Element 

Boom 
O.D. 

Boom 
Length 

Turning 
Radius 

S'X'1," 
e• 

MR Ft.) 
wmdic4d (080 mph 
(Lbti 

Maximum 
Mast 

Auernbi 'd Wenght 
mei.) 

M520A 20 11.5 25 dB 500 KHz 1.1:1 50 S-2 Beta 5 366" 2" 34'2'4" 251" 8.9 227 2" 68 

M420A 20 10.0 25 dB 500 KHz 1.1:1 50 E2 Beta 4 36'6" 2" 260" 226" 7.6 189 2" 50 

M515A 15 12.0 25 dB 400 KHz 1.111 50 S2 Beta 5 25'3" 2" 260" 176" 4.2 107 2" 41 

M415A 15 10.0 25 dB 400 KHz 1.1:1 50 E2 Beta 4 24'2' " 2" 170" 1411" 2.1 54 2" 25 

M510A 10 12.0 25 dB 1.5 MHz 1.1:1 50 S2 Beta 5 186" 2" 260" 160" 2.8 72 2" 36 

M410A 10 10.0 25 dB 1.5 MHz 1.1:1 50 E2 Beta 4 183" 2" 1211" 11 3" 1.4 36 2" 20 

WILSON SYSTEMS, INC. - 4286 S. Polaris 
Las Vegas, NV 89103 - (702) 739-7401 

WILSON SYSTEMS ANTENNAS  W33 

FACTORY DIRECT 
ORDER BLANK 

WILSON SYSTEMS TOWERS 

Toll-Free Order Number 

1-800-634-6898 

1 Qty. Model Description Shipping Price Qty. Model Description Shipping Price 

SY33 3 Ele. Tribander for 10, 15, 20 Mtrs. UPS $139.95 TT-45A Freestanding 45' Tubular Tower TRUCK $ 219.95 

[ 
SY36 6 Ele. Tribander for 10, 15, 20 Mtrs. UPS 189.95 R8-45A Rotating Base for TT-45A whilt over feature TRUCK 119.95 

II WV-1A Trap Vertical for 10, 15, 20, 40 Mtrs. UPS 44.95 FB-45A Fixed Base for TT-45A w/tilt over feature TRUCK 79.95 

: GR-1 Ground Radials for WV-1A UPS 9.95 MT-61A Freestanding 61' Tubular Tower TRUCK 399-95 
M-520A 5 Elements on 20 Mtrs. TRUCK 199-95 RB-61A Rotating Base for MT-61A w/tilt over feature TRUCK 179.95 

M-420A 4 Elements on 20 Mtrs. UPS 139.95 FB-61A Fixed Base for MT-61A w/tilt over feature TRUCK  109.95 

M-515A 5 Elements on 15 Mtrs. UPS 119.95 STB-50 Thrust Bearing UPS 18.95 

M-415A 4 Elenients on 15 Mtrs. UPS 7995 Nevada Residents Add Sales Tax 

CO D.  Lil  Check enclosed E Charge to Visa CI  m/C E 

*  Expires 

M-510A 5 Elements on 10 Mtrs. UPS 84.95 

M-410A 4 Elements on 10 Mtrs. UPS 64.95 
Ship 

WM-62A Mobile Antenna: 5/8 X on 2, 't. X on 6 UPS 19.95 Card 

#  Signature ACCESSORIES Bank 

please  Print  

Phone 

HD-73 Alliance Heavy Duty Rotor UPS 109.95 

RC-8C 8/C Rotor Cable UPS .12/ft 

AG 8U RG-8U Foam-Ultra Flexible Coaxial 
Cable. 38 strand center conductor, 11 guage UPS .21/ft Name 

I Note On Coaxia and Rotor Cable, minimum order is 100 ft and in 50' multiples 
Prices and specifications subject to change without notice 

Ninety Day Limited Warranty All Products FOB Las Vegas, Nevada 
. .••"•• 

treet 

City   State Zip 



New OMNI/SERIES B 
Filters The Crowd 

The new OMNI/SERIES B makes today's bands 
seem less crowded. By offering a new i-f selection 
that provides up to 16 pole of filtering for superior 
selectivity. And a new Notch Filter to remove 
QRM. No other amateur transceiver we know of 
out-performs it. 

NEW I-F RESPONSE SELECTION. OMNI comes 
equipped with an excellent 8-pole 2.4 kHz crystal 
ladder i-f filter which is highly satisfactory in normal 
conditions. But when the going gets rough, the new 
OMNI/SERIES B. with optional filters installed, pro-
vides two additional special purpose i-f responses. 
The 1.8 kHz crystal ladder filter transforms an 

unreadable SSB signal in heavy QRM into one that 
gets the message through. The 0.5 kHz 8-pole filter 
provides extremely steep and deep skirts to the CW 
passband window which eFectively blocks out even 
the very strong adjacent sigrals. 
Both of these filters can be front-panel switched in 

series with the standard filter to provide up to 16 poles 
of filtering for near-ultimate selectivity. In addition, the 
standard CW active audio filters have three 
bandwidths (450, 300. and 150 Hz) to give even 
further attenuation to adjacent signals. In effect. 
OMNI/SERIES B has s:x selectivity curves—three for 
SSB and three for CW. That's true state-of-the-art 
selectivity. 

NEW NOTCH FILTER. A variable frequency notch 
filter in OMNI/SERIES B is placed inside the AGC 
loop to eliminate interfering carriers and CW signals 
without affecting received signals. Attenuation is more 
than 8 "S- units (over 50 db) for any frequency 
between 0.2 kHz and 3.5 kHz. 

OMNI/SERIES B RETAINS ALL THE 
FEATURES THAT MADE IT FAMOUS. 
All solid-state; 160-10 meters plus convertible 10 
MHz and AUX band positions; Broadband design for 
band changing without tuneup, without danger; 

dB 
0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

too  .0YNAMIC 
LIMIT OF 

110. .TEST. 
EOUIPME 

120  • 

kHz 0 

STANDARD 
.24 kHz 
SOB FILTER 

OPTIONAI 
0 5 kHz 
CW   

2  3  4 5  6 7 

OMNI/SERIES B I-F RESPONSES 
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1  I D T E SEIIIER*11117 TENNESSEE 315 

EXPORT 57i5 LINCOLN AVE., CHICAGO, ILL. 60646 

Choice of readouts —OMNI-A for analog dial or 
OMNI-D for digital dial: Built-in VOX and PTT 
facilities; Selectable Break-in, instant or delayed 
receiver muting; Dual-Range Receiver Offset Tun-
ing, ± 5 kHz or  0.5 kHz: Wide Overload 
Capabilities, dynamic range typically exceeds 90 dB 
and a PIN diode switched 18 dB attenuator is also 
included; Phone Patch Interface Jacks; Adjustable 
ALC; Adjustable Sidetone; Exceptional Sensitivity; 
200 Watts input to final with full warranty on final 
transistors for first year, pro-rata for 5 years; 100% 
Duty Cycle for RTTY, SSTV or sustained hard usage: 
12 VDC Circuitry for mobile use, external supplies 
for 117/220 VAC operation; Front Panel Micro-
phone and Key Jacks; Built-in 25 kHz Calibrator in 
analog dial model: Zero-Beat Switch; "S"/SWR 
Meter; Dual Speakers; Plug-In Circuit Boards; 
Functional Styling, black textured vinyl over 
aluminum "clamshell- case, complementary nonre-
flective warm dark metal front panel; Complete 
Shielding; Easier-to-use size: 53/4"h x 14 1/4"w x 
14"d; Full Options: Model 645 Keyer $85; Model 
243 Remote VFO $139: Model 252M0 matching AC 
power supply $139; Model 248 Noise Blanker $49: 
Model 217 500 Hz 8-pole Crystal Ladder CW Filter 
$55; Model 218 1.8 kHz 8-pole Crystal Ladder SSB 
Filter $55: 

OMNI owners note: Your OMNI can be converted to 
a SERIES B model at the factory for just $50 (plus $5 
for packing and shipping). The notch filter replaces 
your present squelch control and provision is made 
for the two additional optional filters; a partial panel 
with new nomenclature is provided. Contact us for 
details. 

Model 545 Series B OMNI-A $949 
Model 546 Series B OMNI-D $1119 

Experience the uncrowded world of OMNI/ 
SERIES B. See your TEN-TEC dealer or write for full 
details. 



A Sensible CMOS TT Decoder 
—presented by popular demand 

C. Warren Andreason N6 WA 

PO Box 8306 

Van Nuys CA 91409 

C  everal years ago, 73 
Magazine published 

one of my articles titled 

"Autocall 76" (June, 1976). 
At that time, I offered 
printed circuit boards and 
the response was over-
whelming. To make a long 
story shorter, over the time 
span, the circuit was re-
designed using CMOS, and 
commercial printed circuit 

boards were developed. 
While that circuit was in-

tended for paging use, 
there were many letters 
asking how the circuit 
could be modified to work 
as a control circuit in a 
repeater with an on/off 
function. I designed a new 
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Photo of completed decoder. 

circuit with a plug-in 
printed circuit board that 
meets this requirement. 
This unit that is being 

presented is a totally self-
contained single-function 
control board that requires 
only a 12- to 15-volt power 
source at about 100 mA 
and virtually any level of 
audio. The input is high im-
pedance so it will not load 
or affect the audio line to 
which it is attached, and it 
adjusts its own input gain 
so that whatever audio in-
put level is present is opti-
mized for maximum per-
formance. The output of 
this unit is in the form of a 
reed relay which can han-
dle loads of up to 10 Watts. 
The relay contacts are 
isolated from all circuitry 
and may be used in any 
manner required. The cir-
cuit contains everything 
necessary for tuning and 
programming, without the 
need for test equipment. 
Once set up, the unit will 
respond to a four-digit 
touchtonem code, latch-
ing the output relay, and 
releasing the relay upon 
reception of the proper 
and different four-digit off 
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Fig. 1. Schematic of remote-control decoder. All resistors 1/4 W, 5% unless otherwise stated. On all ICs, connect pin 14 
to +12 volts and pin 7 to ground unless otherwise stated. Circuits 100, 200, 300, and 400 are identical except that part 
101 becomes 201, etc. 

code. This unit cannot be 
triggered by voices, yet will 
work even under the most 
trying conditions. 

Circuit Description 
See Fig. 1. The input 

stage of this function 
decoder is a self-adjusting 
automatic-leveling ampli-
fier. It will take its input 
from any point which has 
audio available. The input 
impedance is on the order 
of 100k Ohms, so it will not 
load the audio line to 
which it is attached. 
U1 forms a fixed-gain 

amplifier and the rectifier 
stage sampling the output 
produces a dc voltage 
level which is directly 
related to the output am-
plitude of the amplifier 
stage. This dc voltage is fed 
back to Q1, which turns on 
as the dc voltage goes in 

the positive direction. As 
the dc tries to go higher, 
the FET conducts more, 
shunting the input signal 
away from the amplifier in-
put and not allowing the 
amplifier to produce any 
greater output. 
In this way, the input 

stage regulates its gain to 
allow only small changes 
in the output, while the in-
put may vary over a wide 
range. 
The constant-level audio 

is fed to the inputs of cir-
cuits 100, 200, 300, and 
400, which are tone de-
coders. Two of these cir-
cuits are tuned to column 
tones, and two to the rows. 
The desired decode tones 
are decided on and a 
touchtone dial (Fig. 2) is 
used to determine which 
columns and rows are 
needed. The leftmost col-

umn used will be referred to 
as column 1; column 2 is 
the rightmost. In a like 
manner, row 1 is the upper-
most used row, and row 2 is 
the lowermost used row. 
Circuit 100 is tuned to the 
column 2 tone, circuit 200 
to column 1 tone, circuit 
300 to row 1 tone, and cir-
cuit 400 to row 2 tone. 
These four decoded 

tones are fed into U2, (Fig. 
1), which detects tone pairs 
and gives the digit-decode 
outputs. Output "A" would 
be row 1 and column 1; 
output "B" would be row 1 
and column 2; output "C" 
would be row 2 and col-
umn 1; and output "D" 
would be row 2, column 2. 
The decoded digits are 

fed to the W, X, Y, and Z in-
puts in the order in which 
the numbers are desired. 
An example would be the 

697 

770 

852 

941 

1209 1336 1477 

Fig. 2. Touchtone keypad 
showing row and column 
tones. 

control number 1-3-7-9. 1 
(column 1/row 1) output 
"A" goes to "W". 3 (col-
umn 2/row 1) output "B" 
would go to "X". 7 (column 
1/row 2) output "C" would 
go to "Y". 9 (column 2/row 
2) output "D" would to to 

Anytime a digit is de-
coded, the output on pin 
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13 of U3 goes high, turning 
on Q3 and discharging C8. 
The low at C8 is inverted by 
the other half of U3, and is 
fed through R11 to the en-
able inputs of the se-
quence logic. As long as 
the enabling output from 
U3 is low, the sequence is 
held in a reset state, but the 
decoding of a digit and the 
subsequent discharge of 
C8 will enable the sequenc-
ing logic for a period deter-
mined by the charge time 
of C8. 
If another proper digit is 

not received by the time C8 
is charged by R10 (about 3 
seconds), the logic is reset. 
As the proper sequence of 
digits is received, the flip-
flops formed by U4 and U5 
are set, in turn, until U5, 
pin 11, goes high with the 
proper decode of the 
fourth digit of the "on" 
code. When pin 11 is high, 
it drives the base of Q2, 
causing the transistor to 
conduct and relay RL1 to 
pull in. The relay will stay 
closed until the flip-flop 
driving Q2 is reset by the 
"off" code. The "off" code 
is the same as the "on" 
code except that the first 
digit of the code is also 
used as the fourth digit. If 
the code 1-3-7-9 were used 
as the "on" code, the "off" 
code would be 1-3-7-1. 
LED1 in the collector of 

Q2 is a status light which 
allows the person looking 
at the board to know if the 
relay is energized. If the 
LED is lit, the relay is 
energized. 
The network made up of 

C7, CR3, R9, CR4, CR6, R11, 
and R15 is used to provide 
power reset protection. In 
the event of a power fail-
ure, the unit will always 
come up in a mode where 
the relay is off (open con-
tacts) when power is re-
stored. 
As mentioned earlier, 

this circuit is extremely ef-
fective and is in use in 
many repeaters, working as 
described. Some of the 
earlier units (based on the 
Autocall circuit with 

modifications for this task) 
have been on hilltops in 
repeaters and have been 
operating for several years 
without problems, so the 
circuit has been well 
proven. 
In building this unit, it 

would be wise to select 
good temperature-stable 
components for operation 
in the area of the tone 
decoders. Resistors R102 
and R103, and capacitor 
C103 must not change 
much if the tuning of the 
tone decoders is to remain 
stable. Show some care in 
handling and soldering of 
the CMOS logic, as I can at-
test to what a soldering 
iron with a leaky tip can 
do. If in doubt about your 
iron, ground the tip with a 
clip-lead near the handle. 
CMOS is great stuff but it 
cannot handle high volt-
age, even at extremely low 
current levels. 
A final note of interest is 

that on the printed circuit 
card, the decoded digits, A, 
B, C, and D are brought out 
to a patch point and the se-
quencing logic inputs W, X, 

Item 
741 
4071 
4012 
4011 
567 
MPF111 
MPSA13 
LED 
1N914 
1N4733 
270 Ohm 
470 Ohm 
1k 
5.1k 
10k 
100k 
560k 
1 Meg 
10k 
.1uF 
1 uF 
3 uF 
10 uF 
10 uF 
100 uF 
Relay 
PCB 

# Req. 
1 
2 
1 
2 
4 
1 
2 
5 
6 
1 
3 
1 
5 
4 
2 
7 
2 
1 
5 
4 
5 
4 
7 
1 
1 
1 
1 

V. and Z are also brought to 
the same point where con-
venient strapping is avail-
able for programming. 
Professional PC boards 

and all components are 
available from CW Elec-
tronics (the author) as 
shown in the parts list. 

Tuning- With Test 
Equipment 

Provide an audio source 
and observe audio at pin 3 
of any tone decoder on an 
oscilloscope. Adjust R7 un-
til the audio peaks are 
about 200 mV. After de-
ciding which tones to de-
code, connect a frequency 
counter which has a high-
impedance input to pin 5 
of each tone decoder (567), 
and, in turn, adjust each 
associated pot until the 
proper decode frequency is 
read as the vco idle fre-
quency. This is done with 
no audio being fed into the 
unit. 

Tuning- Without Test 
Equipment 

Connect the audio input 

Parts List 
Description 
Op amp 
Quad OR 
Dual NAND 
Quad NAND 
Tone decoder 
FET 
NPN transistor 
Light-emitting diode 
Signal diode 
Zener diode 
1/2-W, 5% resistor 
1/4-W, 5% resistor 
1/4 -W, 5% resistor 
1/4-W, 5% resistor 
1/4 -W, 5% resistor 
V4-W, 5% resistor 
1/4-W, 5% resistor 
1/4-W, 5% resistor 
Trimpot 
MylarT" capacitor 
Electrolytic capacitor 
Electrolytic capacitor 
Electrolytic capacitor 
Tantalum capacitor 
Electrolytic capacitor 
RA31441121, Elec-trol 
Printed circuit board 

to a source of touchtones. 
Set R7 midrange and intro-
duce the row 1 tone into the 
unit. This can be done by 
pushing two buttons of the 
touchtone pad simul-
taneously. Adjust pot R103 
until the LED lights. Lower 
the adjustment of R7 until 
the LED goes out. Raise the 
adjustment of the R103 
about 2 turns past the point 
where the LED lights again. 
Now, in a similar manner, 
provide the desired row or 
column tone, and adjust 
the other three tone de-
coders. R7 is set only once 
and just the tone decoders 
need adjusting. Make sure 
each tone pot is set in the 
center of the range, half-
way between the drop-out 
points. 

Jumpers 
When all four decoders 

are set, decoded tone pairs 
will appear at outputs A, B, 
C, and D. Provide jumpers 
from A, B, C, and D to W, X, 
Y, and Z to obtain the de-
sired order of decode, i.e., 
first digit to W, next to V. 
and so on.IN 

Designation 
U1 
U2, U6 
U3 
U4, U5 
U101, U102, U103, U104 
Q1 
02, 03 
LED 101, 201, 301, 401, LED 1 
CR1, CR2, CR3, CR4, CR5, CR6 

Z1 
R15, R16, R17 
R4 
R101, R201, R301, R401, R13 
R102, R202, R302, R402 
Al, R2 
R3, R6, R5, R12, R11, R14, R15 
R8, R10 
R9 
R7, R103, R203, R303, R403 
C103, C203, C303, C403 
Cl, C2, C3, C4, C6 
C101, C201, C301, C401 
C5, C7, Cl, C102, C202, C302, C402 
C8 
C7 
RL1 
Available from CW Electronics, PO 
Box 8306, Van Nuys CA 91409. Full kit 
is $42.00. Optional sockets for ICS 
3.00. Optional edge connector 2.00. 
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Ham Radio Center 
has a Branch Store 
on the comer. 

NEW  

Model 
Fi K- M 

With anti-tip b-ack  even a heavy-
handed key pounder cannot tip. All the 

feature: ot tie HK-3. 

• Deluxe straight key  • Heavy base 

• Nays type knob 

$ 1 9 95 
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AND MANY 
OTHERS 

CALL 
TOLL 
FREE 
BEST 
PRICE 
FAST 
DELIVERY 

o  1•110032.53636 
8340-42 Olive Blvd • PO Box 28271 • St Louis MO 63132 



DTMFR for your Repeater 
—state-of-the-art TT decoding 

FH "I  

TEST  I   
ENABLE (TE I 

CRYSTAL 

xi I 
1 01 

imm I 

1; 21 

WAVE 
SHAPING 

TIMEBASE 

3 579545 MOM  81    

TEST 
OUTPUT 180)  , 

FL 

21 

0. C. Stafford K4ALS 
3 702 Holts Chapel Road 
Greensboro NC 27401 

VSS  VDD  VGG  1633148 DISABLE (N16) 

1 12 11 
RANGE 
COUNTER 

WAVE 
SHAPING 

CI 

,4 
,71,  4700 it.'  

213 

n /RNRCETLI  ON 

= E. CORRELATION 
FUNCTION 

23 

6 

TIMING 
AND  21 
DECODING 

i5 

• 
27 

2 

26 

22 

20 

CHIP INHIBIT (INN) 

821( 

1209118 

1336 HI 

i477111 

1633 HI 

DI/697H, 

STROBE CONTROL MC) 

BINARY OUTPUT 
SELECT (BIN) 

OUTPUT HOLD (HLD) 

AUDIO DETECT (AUDI 

SILENCE RESET (SIL) 

STROBE (ST) 

02/770148 

04/852Hz 

HIGH GROUP 
OUTPUTS 

LOW GROUP 
  OUTPUTS 

58 /941 88 

1, 1. 4, 
C32 CI6  C2 

32188, 16K8,  2,00 

Fig. 1. CRC 8030 block diagram. 
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Fig. 2. Dual-loop tone decoder. 

LOCK 
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Decoding touchtoneTm 
signals in a noisy en-

vironment can create real 
problems. Having the 
autopatch come up in the 
middle of a rag chew or 
turning on the air condi-
tioner in the middle of 
winter can be embarrass-
ing. 

The development of the 
NE 567 by Signetics, the XR 
2567 by EXAR, and the 
Mostek MK 5102 simplified 
the hardware required to 
construct tone decoders. 
Now you can replace the 
NE 567 and XR 2567 com-
bos with a single chip—the 
CRC 8030 made by Rock-
well-Collins. The chip costs 
more than the MK 5102, 
but then it does more and 
has more output functions. 

When coupled with a 
suitable front end section, 
you can make a dual-tone 
multi-frequency receiver 
(DTMFR) that has fast lock-
up time, practically no 
false outputs, and a few 
other features that will be 
discussed later. Pin con-
nections for the CRC 8030 
are shown in Fig. 1. 

F ig. 3 shows the block 
diagram of the unit. I built 
three filters for use with 
the CRC 8030, but the one 
shown here seems to be the 
easiest to adjust and main-
tain. This circuit also pro-
duced some circuit tips 
that can be added to the 
decoder circuit described 
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by Buffington (73 Maga-
zine, April, 1977), to 
decrease the lock-in time. 
A single-stage  agc 

amplifier drives XR 2567 

dual-tone decoders. The 
decoders form bandpass 
tracking filters for the two 
tone groups. A simplified 
diagram of the filter circuit 

Fo = \,/ F1 + F2 

Freq. (Hz) 

Cap. (uF)  732  895  1270  1553 
Cl  0.1  0.1  .047  .047 
C2  .22  .22  .10  .10 
C3'  2.2  2.2  2.2  2.2 
C2'  1.0  1.0  1.0  1.0 
C3'  10.0  10.0  10.0  10.0 

732  895 

677  770  852  941 

LOW GROUP CENTER FREQUENCY 

1270  1553 

i 209  1336  1477  i633 

HIGH GROUP CENTER FREQUENCY 

Fig. 3. Block diagram of the DTMFR.  Fig. 4. Free-running frequency settings. 

1209  1336  1477  1633 

D1  D2  D4  D8  D1  D2  D4  08  D1  D2  D4  D8  D1  D2  D4  D8 
697  1  0  0  0  0  1  0  0  1  1  0  0  1  0  1  1 
770  0  0  1  0  1  0  1  0  0  1  1  0  0  1  1  1 
852  1  1  1  0  0  0  0  1  1  0  0  1  1  1  1  1 
941  1  1  0  1  0  1  0  1  0  0  1  1  0  0  0  0 

•I2 V 

/77 

109 

nr n 
I 00,F 

HIGH GROUP 

•  

Fig. 5. Touchtone matrix: binary outputs. 
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Fig. 6. Schematic of DTMFR. Values for C2, C3, C2', and C3' are found in Fig. 4. 
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is shown in F ig. 2. Each 
decoder has two control 
loops. When no signal is 
being received, the de-
coders are free-running at 
the center frequencies 
shown in Fig. 4. The smaller 
value for the loop filter 
capacitor allows the unit 
to lock faster. When a tone 
appears within the pass-

band and the first lock oc-
curs, pin 3 or 6 goes low 
and the second loop takes 
over, reducing the band-
width and over shoot. It's 
like driving at 90 miles per 
hour and stopping imme-
diately, if not sooner. In 
other words, the bounce is 
gone! After this occurs, the 
output of the locked de-

Fig. 7. PC board. 

Ae - 1,10 

coder is then gated to the 
CRC 8030. 
The CRC 8030 examines 

the input signal and, if it 
likes what it sees, generates 
a strobe pulse to indicate 
valid data, and all within 
40 ms! Whenever a signal is 
present, AUD (pin 13) goes 
low to indicate a tone is 
present. The SIL (pin 3) 

stops sending out 10 milli-
second pulses. Output can 
be 2-out-of-8 or binary if 
the BIN (pin 23) is held low. 
Binary output format is 
shown in Fig. 5. The output 
can be stored in the output 
register if HLD (pin 16) is 
held low. 
I decided to use the INH 

(pin 4) to inhibit decoding 
of any tones unless a tone 
from each group is present. 
Neat, huh? 

Adjustments 

Adjust the four decoders 
to the free-running fre-
quencies shown on the 
chart of Fig. 4 by first 
grounding pin 3 or 6 of the 
respective decoder. Next, 
apply a single tone of ap-
proximately 1 volt to the 
agc amplifier and adjust 
the low-tone group control 
for 1 volt at the input to the 
decoder for that tone 
group. Repeat this pro-
cedure with the high-tone 
group. 

030 TYP 
TAPER TO 
0172 002 

LEADS 
100  TO 

PIN • 14 
14-- 510 MAX -41 

DENOTES PIN •1 

600NOM 

010  074 
012 

1.380 MAX 

PIN  PIN 
NO  FUNCTION NO  FUNCTION 

1  VSS  15  i209 
2  1633H,  16  RLD 
3  SIL  17  SC 
•  INN  18  VOD 

5  C2  19  04/852111 
6  CIA  20  013/941/0 
7  C32  21  ST 

8  X2  22  02/77062 
9  VGG  23  BIN 
10  XI  24  FL 
II  TE  25  F 

12  X13  26  01/69714, 
13  AUD  27  147761 
14  133661  28  N16 

Fig. 8. DTMF detector (CRC 
8030). 
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The agc amplifier should 
handle signals from 50 
millivolts to 5 volts while 
holding the output con-
stant. 

The dual-lock circuit for 
the XR 2567 can be incor-
porated in existing systems 
without too much trouble 
and cost. With this circuit, 
it is possible to use a stan-
dard card dialer which 
would make autopatching 
a lot easier and safer while 
mobile in motion. 

Further improvements 
can be made to the front 
end by using separate agc 
amplifiers with suitable 
filters for each group. I 
would appreciate any and 

Parts List 

ICs, Transistors, and Diodes 

1 741 op amp 
1 MC 7805 
1 CRC 8030 
4 2N4126 
3 7400 
1 1N4001 
2 1N697 
1 MPF 111 
2 XR 2567 

Resistors 

11 2.7k, 1/4 -Watt, 5% 
2 10k, 1/4 -Watt, 5% 
11 meg, 1/4 -Watt, 5% 
1 510 Ohm, 1/4 -Watt, 5% 
2 100k, 1/4 -Watt, 5% 
4 8.2k, 1/4-Watt, 5% 
4 5.1k, 1/4-Watt, 5% 
8 1k, 1/4 -Watt, 5% 
4 10k, 1/4 -Watt, 5% 
2 10k single-turn pots 

Capacitors 

3 .1-uF disc ceramic 
4 1-uF tan., 35 V 
4 10-uF tan., 35 V 
2 .047-uF tan., 35 V 
1 100-uF elec., 35 V 
4 .22-uF tan., 35 V 
2 .47-uF tan., 35 V 
4 .1-uF tan., 35 V 

Other 

90 Molex pins 
1 22-pin, .156"-spacing card 
edge connector 
1 3.57-MHz xtal 

Circuit boards and parts can be 
obtained from: 

O.C. Stafford Electronic S. and D. 
427 S. Benbow Road 
Greensboro NC 27401 

all comments on this cir-
cuit.• 
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COMMERCIAL MOBILE & 
a l*  BASE TRANSCEIVERS 
-,3yec Sftee ecoult -p1.0#4a.a." eomoteateeatiogd .44te" 

• 136-174 MHz & 220-240 MHz (450 soon). 

• 6 channels. 

• 0.35 uV Rcvr. 

• 6 or 8 Pole Crystal Fltr. 

• Beautiful Audio-AX & TX. 

• Very Reasonable Price! 

SC250 25 Wt. 
Mobile unit 

• "Super Rugged" Housing 

• Very attractive woodgrain housing. 

SC300 25 Wt. Base station 
• Built-in AC Power Supply. 

• Front Panel Status Indicator Lights. 
• Optional Rcvr. Scanning Function Available. 

SPEC COMM REPEATER BOARDS, SUB-ASSEMBLIES & ACCESSORIES  

SCR100 
BOARD 

These are Professional Commercial Grade - Units— Designed for Extreme Environments ( — 30 to + 60° C). 
All equipment assembled & tested. For 2M & 220 MHz. 

SCT 110 BOARD 

SCR100 Receiver Board 
• Wide dynamic range! Reduces overload, 'de 

sense', and IM. 

• Sens. 0.3 uV/20 dB Ot. typ. 

• Sel. -6dB @ ± 6.5 KHz, -110dB a ± 30KHz, (8 
Pole Crystal Fur,) 

• 'S Meter' Output. 

Exc. audio quality! Fast squelch! $139.95 
%Wirt& 

SCR100 Receiver Assembly 
• SCR100 mounted in shielded housing 

• Same as used on SCR1000 

• Completely asmbld. w/F.T. caps, S0239 conn.. 

AF GAIN POT, etc. $205.00 

SCAP Autopatch Board 
• Provides all basic autopatch functions 

• 3 Digit Access; 1 Aux. on/oft function' Audio 

AGC; Built-In Timers; etc. 
• See our Dec. 73 Ad or write/call for 
details. S235.00 

RPCM Board 
• Used w/SCAP board to provide "Reverse Patch 

and land-line control of rptr 

• Includes land line "answering" circuitry. $79.95 

WP641 Duplexer 
• Superior Band Pass/Band Reject design 

• Provides great rejection of "out-of- band" 

signals 

• Extremely easy to adjust 

• - 93 dB typ. isolation. $520.00 (fully ckd. out 

wiSCR 10001. 

FL-6 Rcvr. Front-End Preselector 
• 6 Hi 0 Resonators with FET preamp. 
• Provides tremendous rejection of "out-of-band" signals 

w/out the usual loss! Can often be used instead of large, 

expensive cavity filters. 

• Extremely helpful at sites with many nearby VHF transmit-

ters. 

• Gain: apx. 10 dB. 
• Selectivity: - 20 dB @ ± 2.0 MHz; -60 dB a ie. MHz 

7.85.00. 

TRA-1 Timer Reset Annunciator Board 
• Puts out a tone "beep" on rptr xmtr. apx. 1 sec. after rcvd. 

signal drops-thus allowing time for breakers. 

• Resets rptr. time-out timer when tone is emitted. 

• Adjustable time delay and tone duration. 

• For use with CTC100 and ID100/250. 

• $20.95 (Add $29.95 for inst. & ck. out in SCR1000). 

TMR-1 Timer Board 
• Can be set up for 1 of 2 configurations. 

• #1) Time Out Warning Tone. 

• #2) "Kerchunker Killer"- initial 

Rptr. Xmtr. key-up delay. 

• For use w/SCR1000, or CTC100/10250. $20.95. 

CTC-100 COR/Timer/Control Board 
• Complete COR circuitry. 

• Carrier 'Hang' & T.O. Timers. 

• Remote xmtr. Inhibit/Reset control. 

• Provision for panel control switches & lamps. 

• 100% Solid State CMOS logic. 

• Many other features $36.00. 

ID250 CW ID & Audio Mixer Board 
• Adjustable ID tone, speed, level, timing cycle. 

• 4 Input AF Mixer & Local Mic amp. 

• COR input & xmtr hold circuits. 

• CMOS logic; PROM memory-250 bitsichan. 

• Up to 4 different ID channels! 

• Many other features. Programmed $75.00 

chan.) Add'I Chan. $4.00 ea. 
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FL-8 

tItitiri-4 ::::i 

. , 
SCT110 Xmtr/Exclter Board 

• 7 or 10 Wts. Output. 100% Duty Cycle! 

• Infinite VSWR proof 

• True FM for exc audio quality 

• New Design-specifically for continuous rptr. 

service 

• Very low in "white noise" 

• Spurious -70 dB 

• With .0005% xtal. $139.95 
• BA-10 30 Wt. Amp board & Heat Sink 3 sec. LPF 

& rel, pwr. sensor. $55.95 

SCT110 Transmitter Assembly 
• SCT110 mounted in shielded housing 

• Same as used on SCR1000 

• Completely asmbld. w/F.T. caps, S0239 coon. 

• 7 or 10 V1/1 unit S205.00. Add $69.95 for 30 Wt. 

unit 

TTC100 TOUCHTONE 
CONTROL BOARD 

TTC100 Touchtone Control Board 
• 3 digit ON, 3 digit OFF control of a single 

repeater function. Or, 2 functions ON (2 digits 

each) with 1 digit (each) OFF. 

• Can be used to pull in a relay, trigger logic, etc. 

• Typically used for Rptr. ON/OFF, HI/L0 Pwr., 

P.L. ON/OFF, Patch Inhibit/Reset, etc. 

• Stable, anti-falsing design. 5s Limit on access. 

• 1.85.00 ($125.00 inst. & ckd. out in SCR1000). 

• 2 Function or Custom Programming - + $15.00. 

• For Add'I Function(s)- Add a "Partial TTC" 

Board. W A/ 

Send for Data Sheets! 

j  (Ship./Hand1. —$3.75 PA residents add 6% tax) 

Norristown, PA 19401 • (215) 631-1710   



Freedom Fighters on Forty 
SWLing the anti-Castro clandestines 

Harry L. Helms, Jr. KA5M 
3002 Valley Meadow, Apt. 144 

Dallas TX 75220 

Hams by their very na-
ture are "talkers," 

whether by SSB, FM, CW, 
or RTTY. I love to yak, too, 
and that desire to talk is 
one of the main reasons I 
wound up with my ticket. 
But there are times when 
listening is far more re-
warding than speaking, and 
I can't help but wonder 
how many hams are aware 
of some of the remarkable 
things which could be 
heard on 40 meters during 
the first six months of 1978. 
My mike and key gath-

ered dust for several weeks 
as I spent my operating 
time searching the 7070-
7100 kHz range for a Span-
ish-speaking OM who iden-
tified himself as "El Com-
andante David." His sta-
tion used no call letters, 
only the slogan "Radio 
Rebelde." David did not 
engage in the usual ham 
QS0s; rather, he used his 
station to deliver impas-
sioned and moving speech-
es against the regime of 
Fidel Castro in Cuba. As I 

listened to Radio Rebelde's 
broadcasts, I found myself 
becoming emotionally in-
volved with David's situa-
tion, hoping desperately 
that he would manage to 
avoid detection by the 
authorities for another 
night. 
David was a Cuban radio 

amateur. Radio Rebelde 
was a Cuban ham station 
pressed into service as a 
broadcasting station. 
David faced the death 
penalty for treason if 
caught by the Cuban 
government. 
I entered the ranks of 

ham radio after several 
years as an SWL (shortwave 
listener). Unlike many 
hams who get their start in 
SWLing, I have never lost 
interest in the hobby and 
still belong to a number of 
SWL clubs. Thus, I was 
aware that interesting 
things do pop up from time 
to time in the 40 meter 
band. Almost yearly, some 
teenagers get ahold of an 
AM phone transmitter like 
the DX-60 or Johnson 
Ranger and set up a boot-
leg broadcasting station 
for a few days (one I par-
ticularly remember took to 
the air in 1973 under the 
callsign "WTIT, The Sound 

of Young America!"). Dur-
ing the first few years 
following Castro's rise to 
power in Cuba, 40 meters 
was the site for several low-
powered freedom stations 
operating from various 
locations inside and out-
side Cuba (SWLs refer to 
such hidden stations as 
"clandestines"). But such 
activity decreased during 
the 1970s, with the last ac-
tivity I can recall having 
taken place in 1975. 
But recently Castro has 

become much more ven-
turesome. Despite the con-
tinuing stagnation of the 
Cuban economy and hard-
ships suffered by the 
Cuban people, Castro 
decided to launch large-
scale involvement of 
Cuban troops in Africa. 
American sources estimate 
that over one-quarter of 
Cuba's armed forces are 
currently involved in 
Africa and the strain upon 
the homefront is report-
edly severe. Goods and ser-
vices, which have long 
been in short supply, have 
in some cases become vir-
tually unobtainable by the 
average citizen. Moreover, 
certain portions of Africa, 
particularly Angola, are be-
coming as difficult for 

Cuba to extricate itself 
from as Vietnam was for 
the United States. Casual-
ties are high, especially 
among black troops in the 
Cuban army, and this has 
resulted in smoldering 
racial tensions within 
Cuba. 
Given such a backdrop, 

it was perhaps inevitable 
that some form of new 
anti-Castro clandestine 
radio activity would spring 
up. The first inkling came 
in the pages of FRENDX, 
the monthly bulletin of the 
North American Shortwave 
Association (PO Box 13, 
Liberty, Indiana 47353). 
During November of 1977, 
several SWLs reported 
hearing a station identify-
ing as "Radio Abdala" 
operating in the AM mode 
on frequencies centered 
around 7085 kHz. All 
broadcasts were in Span-
ish, using male and female 
announcers reading scath-
ing critiques of Castro and 
communism in general. Its 
theme music played at 
sign-on and during station 
breaks was from "2001, A 
Space Odyssey." It claimed 
to be operating from within 
Cuba itself, but most 
listeners doubted this, if 
for no other reason than its 
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elaborate and professional 
production. A better guess 
placed the transmitter 
either in southern Florida 
or somewhere in Central 
America. "Abdala" turned 
out to be the title of a well-
known Cuban exile group. 
Yet another anti-Castro 

clandestine was heard by a 
Miami SWL during Decem-
ber, 1977, operating in the 
7000-7025 kHz range. The 
Miami SWL, Timothy Hen-
del, recorded one of his 
receptions and forwarded 
the tape to well-known 
SWL Glenn Hauser, editor 
of the "Listener's Note-
book" section of the 
FRENDX bulletin. Glenn 
was able to glean from the 
tapes such tidbits as the an-
nouncer claiming to be op-
erating from the Oriente 
Province of Cuba "espe-
cially for the Revolu-
tionary Armed Forces." 
The station indentified 
itself as "Radio Rebelde, 
unida a Radio Libertad 
Cubana" and the an-
nouncer referred to him-
self simply as "El Coman-
dante David." 
I noted such reports with 

interest, but was unable to 
find either Radio Abdala or 
Radio Rebelde during 
checks during January of 
1978. The two stations 
gradually began to fade 
from my memory until the 
evening of May 5, 1978. I 
was tuning 7080 kHz 
around 0300 GMT when I 
ran across an AM station 
badly QRMing the Euro-
peans trying to work the 
states on SSB. Despite my 
best efforts to tune out the 
pest, his strong signals con-
tinued to obliterate 7080. I 
flipped the mode selector 
on my rig to AM and decid-
ed to see if I could identify 
the lid. 
Something about the an-

nouncer's voice imme-
diately caught my atten-
tion. It was strident, urgent, 
emotional. I found myself 
struggling to remember the 
Spanish I took as a college 
freshman. Certain words 
kept popping up clearly in 

his  speech:  "Cuba," 
"Angola," "Sovietica," and 
"la tirania de Fidel Castro." 
I now realized what I must 
be hearing, and it was soon 
confirmed with the identi-
fication as "Esta es Radio 
Rebelde, unida a Radio 
Libertad Cubana." 
I heard Radio Rebelde 

again on May 9, and on 
May 10 I heard both 
Rebelde and Radio Abdala. 
By this time I was hooked 
on listening for these two 
stations. I caught Radio 
Abdala on May 10 at 0135 
GMT on 7080 kHz. Both 
male and female speakers 
were heard, and talks were 
interspersed between musi-
cal breaks. Signal strength 
was excellent, yet modula-
tion was quite crummy. I 
kept listening until they 
signed off at 0210. At 0253 
on 7088 kHz, I again 
caught Radio Rebelde and 
David at the mike. He 
seemed to be having some 
sort of transmitter trouble 
this night, as the carrier left 
the air several times while 
he was speaking. Once it 
returned on 7089.5 kHz. 
David left the air promptly 
at 0300 and was heard no 
more that night. 
I tuned for both without 

success on May 11, but 
again caught both on May 
12. This quickly developed 
into a pattern; if one sta-
tion was on, the other was 
sure to be on later that 
night. Radio Abdala was 
caught at a 0122 GMT tune-
in on 7082 kHz while Radio 
Rebelde and David were 
heard beginning at 0201 
GMT on 7089 kHz. David 
was rapidly proving the 
more interesting of the two 
stations. His voice delivery 
was seemingly extempora-
neous, and frequently 
there were moments of 
dead air while he seemed 
to collect his thoughts. He 
claimed to be broadcasting 
from a hidden location in 
the mountains of Oriente 
Province and that there 
was a large underground in 
Cuba ready to rise up 
against Castro. He at-

tacked the shortages of 
goods in Cuba and accused 
the Cuban government of 
falsifying casualty reports 
for its African operations. 
I couldn't help but won-

der if David was a radio 
amateur like myself. On 
May 12, I found out. At 
0325 David paused and his 
carrier left the air for a few 
moments. Another Span-
ish-speaking voice came on 
frequency, mocking David 
and asking, in effect, "Why 
don't you give up? No one 
is  listening  to  you 
anyway!" Immediately 
David's voice returned to 
the air, angrily challenging 
the unidentified intruder. 
No, no, that's not the case, 
claimed David. Radio 
Rebelde had "muchos, 
muchos oyentes" (many, 
many listeners). Thus 
wound up, David once 
again tore into the Cuban 
government and Castro un-
til 0400 GMT, when he 
signed off and thanked his 
listeners. 
David had to be listening 

to his transmit frequency in 
order to hear his heckler, in-
dicating that he was operat-
ing transceive. That little 
incident convinced me 
that Radio Rebelde was ac-
tually a CM/C0 amateur 
station in disguise. 
As May wore on, I could 

hear both Radio Abdala 
and Radio Rebelde two to 
four times per week. I 
began to note that David 
was being subjected to 
"jamming" of a sort, such 
as swishing vfos and rough 
ac-modulated tones al-
most zero beat with his 
signal. At the time, I merely 
chalked these up to noo-
dle-brained  stateside 
hams. 
On May 24, I caught a 

new voice on 7090 kHz 
from 0152 to 0159 GMT. 
This speaker was definitely 
not David, but another 
Spanish-speaking OM at-
tacking Castro. At sign-off, 
I caught a clear identifica-
tion as "Radio Libertad 
Cubana," the station sup-
posedly "united" with 

Radio Rebelde. I felt ex-
hilaration as I realized that 
David was not alone, that 
there were others inside 
Cuba who were working 
with him. And the very next 
night, May 25, David and 
Radio Rebelde were back 
on 7090 kHz until 0300 
GMT. 
About this time, I was 

seized with an almost ir-
resistable urge to com-
municate somehow with 
David, to let him know that 
his message was being 
heard outside the bound-
aries of Cuba. From several 
sources, I was able to form 
what I feel to be a reason-
ably accurate guess as to 
the true identity of David 
and his amateur callsign. 
Writing a letter was ob-
viously out, due to the 
chance it could be inter-
cepted by Cuban author-
ities. I toyed with the idea 
of ignoring several FCC 
rules and using AM phone 
on David's frequency, 
sending him greetings in 
Spanish. I decided, how-
ever, to stay within the 
rules. 
In retrospect, I wish I 

hadn't. 
Things came to an 

abrupt head on June 2. At 
0235, I caught David and 
Radio Rebelde on 7080 
kHz, 10 kHz lower in fre-
quency than normal. His 
subject, as near as I could 
determine with my limited 
Spanish, was the growing 
influence of Castro in 
Venezuela and his designs 
on that nation's large oil 
supplies. But, at 0238, he 
was suddenly QRMed by 
an English-speaking OM 
using the call CM2HB, call-
ing CQ for stations in 
Europe. CM2HB was using 
SSB, but his signal was so 
perfectly placed atop the 
AM signal of Radio Rebelde 
that he could be copied 
without using a product 
detector. CM2HB and 
Radio Rebelde were iden-
tical in strength, and 
CM2HB continued to call 
CQ for several minutes. 
The operator of CM2HB 
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had to be aware of Radio 
Rebelde on the same fre-
quency, and I knew his 
choice of frequency could 
not have been purely ac-
cidental. 
At 0253, CM2HB got 

tired of CQing and left the 
frequency. In his place 
popped up someone swish-
ing his vfo across the fre-
quency. Through the QRM, 
I could hear David's voice 
thanking listeners for their 
letters. I couldn't help but 
wonder if this wasn't just 
some wishful thinking on 
the part of David, since if 
the listeners could figure 
out how to get a letter to 
Radio Rebelde, the Cuban 

authorities surely must 
also have had some inkling 
as to the identity of David. 
David exchanged bits of 
conversation with another 
Spanish-speaking station, 
but the talk was too fast for 
me to follow. Abruptly, at 
0258, Radio Rebelde left 
the air. 
I tuned the 7080-7090 

kHz range for several 
minutes before I caught an 
open carrier on 7080. At 
031 5, Radio Libertad 
Cubana came on the air, 
picking up Radio Rebelde's 
theme of Cuban influence 
in Venezuela. I was never 
able to catch the name of 
the announcer for Radio 

Libertad Cubana, but it was 
not David's voice that I 
heard. I didn't get the 
chance to listen to much of 
Radio Libertad Cubana this 
night, for, at 0317, several 
stations suddenly came on 
the frequency, all using 
CW. There were four or 
five stations, all neatly 
spaced in the bandwidth of 
the AM signal so as to com-
pletely destroy the intel-
ligibility of Radio Libertad 
Cubana. I switched my re-
ceiver into the CW with a 
narrow band pass filter and 
found that each of these 
CW stations merely sent 
CQ over and over without 
signing any call. At 0325, 

to‘N't Real-State-of-the-Art 
TWO NEW AC• DC• BATTERY PORTABLE COUNTERS 

OPTO-8000 .1A 10Hz to 600 MHz — FREQUENCY COUNTER 

• Precision TCXO time base 01 PPM Stability 17-40 C 
• Super Sensitivity with preamps in both HI-Z & 50 Ohm inputs 
<10mV to 50MHz, 25 mV @ 150 MHz <50mV to 600MHz 

• Auto Decimal Point • Aluminum Case • Socketed IC's 
• Three position attenuator: X1, X10, X100 (avoids false 
counting) 

*OPTO-8000.1A  Factory Assembled  $329.95 
*OPT0-8000.1AK Kit Form  $27925 
*NI-CAD-80  NI-CAD Battery Pack  $ 19.95 

OPTO-7000 10 Hz to 600 MHz MINIATURE COUNTER 

• XTAL (TCXO) Time Base ±.08PPM/ C 
• Aluminum Case • HI-Z & 50 Ohm inputs 
• 1 Sec. & 1/10 Sec. Gate times • Auto Dec. Pt 
• Built-in Prescaler and Preamps Standard 

*OPTO-7000  Factory Assembled - 1 Year-Guar. $139.95 
*OPTO-7000K Kit Form   9925 
*AC-70  AC Power Pack   4.95 
*NI-CAD-70  NI-CAD Battery Pack   19.95 
*TCXO-70  Precision TCXO Time Base 

<0.1PPM, 17-40 C  79.95 

ORDER FACTORY DIRECT — PHONE OR MAIL 

TERMS: Orders to US and Canada. add 5% M rhakimurn of 510 00 per order 
for shipping handing and insurance lb all other countries add 10% of total m. 
der Florida residents add 4% state lax C 0 D fee St 00 Personal checks must 
clear before merchandise is shipped 

ACCESSORIES 

PROBES: 

*P-100  50 Ohm, 1X   $13.95 
*P-101  Lo-Pass   16.95 
*P-102  H1-Z. 2X   16.9$ 
* AP- 8015 UHF Counter Preamp 20 MHz to 

600 MHz 15-50 DB Gain 
(Not Shown) .. $49.95/Kit $39.95 

*D-450 Antenna 
Rubber Duck RF Pick-up 450 MHz  $12.50 

*D-146 Same as above 

146.5MHz   $12.50 
*RA-BNC Right-Angle BNC Adapter for 
above Antenna   2.95 

EE 
OPTOELECTRONICS. INC. 
5821 NE 14 Avenue 
Ft. Lauderdale, FL 33334 
Phones: (305)771-2050 771-2051 

Phone orders accepted 

Radio Libertad Cubana left 
the air and the mystery CW 
stations likewise ceased 
operations. 
The rest of the evening 

was a confusion of jum-
bled activity on 7080 kHz. 
At 0330, I caught David's 
voice again, engaging in a 
brief QS0 with another 
Spanish-speaking amateur 
using the AM mode. At 
0335, Radio Rebelde again 
took to the air, with David 
this time sharing the mike 
with another male an-
nouncer. As soon as he 
began his transmission, 
David was jammed by a 
couple of other stations 
which began sweeping 
their vfos across his fre-
quency. At 0345, Radio 
Rebelde left the air as 
David wished all his listen-
ers a good night and 
thanked them for listening. 

To date, I have not heard 
Radio Rebelde, Radio 
Libertad Cubana, or Radio 
Abdala since. 

I have carefully searched 
40 meters in the months 
since June 2, 1978, many 
nights, but have failed to 
hear David's distinctive 
voice once. Nor have any 
receptions of the three sta-
tions appeared in the bul-
letins of any of the SWL 
clubs that I belong to. 
It could have been that 

David and his compatriots 
simply got tired of their ac-
tivity. Or the jamming ac-
tivity of 1 une 2 could have 
indicated to them that it 
would be best to lie low for 
a while. A much more omi-
nous possibility is that 
some of them are currently 
in a Cuban prison or even 
dead. 
But if David or some of 

his friends should some-
how read these words, I 
hope that someday he'll 
return to the air to let his 
listeners know that he's 
still all right. And if you 
should come across an AM 
station in the CW portion 
of 40 meters some evening, 
stop and listen. It could 
well be David. 
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CALL TOLL FREE 

1-800-228-4097 
Com munications Center 

443 N 48th Street 
Lincoln, Nebraska 68504 

In Nebraska Ca11(402)466-8402 
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Antenna Sale! 
TH6DX X 
TH3MK 3 
TH3JR 

Hy-Quad 
205BA 
155BA 
105BA 
204BA 
204MK5 
153BA 
103BA 
402BA 
BN-86 
TH2MK 3 

18HT 

Super Thunderbird 

3 el. 10-15-20M beam 
3 el. 10-15-20M beam 

2 e'. 10-15-20M Quad 
5 el. "Long John" 20M beam 
5 e . "Long John" 15M beam 
5 el; - Long John" 10M beam 
4 el. 20M beam 
5 el. conversion kit 
3 el. 15M beam 
3 el. 10M beam 
2 el. 40M beam 
Balun for beam antennas 
2 el 10 15 20M bedni 

Classic 33 
Classic 36 
TA-33 
TA-36 
TA-33 Jr. 
TA-40K R 

Regular 
$329.95 
222.95 
169.95 
274.95 
329.95 
199.95 

129.95 
249.95 
99.95 
89.95 
74.95 
239.95 
15.95 
149.95 

ATB-34  4 ele. 10, 15, 20 Mtr. beam 
ATV-4  10, 15, 20, 40 Mtr. Vertical 
ATV-5  10, 15, 20, 40,80 Mtr. Vertical 
AR X-2  2 Mtr. Ringo Ranger 

AR-6  6 Mtr. Ringo 
AR X-220 220 Mhz. Ringo Ranger 
AR X-450 435 Mhz. Ringo Ranger 
A144-11  11 ele. 144-146 Mhz. beam 

3- TBA 
4-8TV 
5-BTV 
RM-75 
RM-75S 
G6-144B 
G7-144 

HY-GAIN 

Special 
$259.95 
179.95 
139.95 
219.95 
259.95 
159.95 
109.95 
199.95 
79.95 
79.95 
59.95 
189.95 
15.95 
119.95 

18HT 
18A VT/WB 

14A VO/WB 
12AVO 
14RMQ 
5BOQ 
2BDO 
668 
203 
205 
208 
214 
LA-1 

TH5DX 

MOSLEY 
3 el. 10, 15, 20 Mtr. beam 
6 el. 10, 15, 20 Mtr. beam 
3 el. 10, 15, 20 Mtr. beam 
6 el. 10, 15, 20 Mtr. beam 
3 el. 10, 15, 20 Mtr. beam 
40 Mtr. Add On 

CUSHCRAFT 

Regular  Special 
Hy-Tower 80-10M vertical  $359.95  $289.95 

80-10M Trap vertical  105.95  84.95 
40-10M Trap vertical  69.95  57.00 
20-10M Trap Vertical  42.95  34.95 
Roof Mounting kit (verticals)  33.95  29.95 

80-10M Trap doublet  109.95  89.95 
80-40M Trap doublet  59.95  49.95 
6 el. 6M beam  119.95  99.95 
3 el. 2M beam  15.95 

5 el. 2M beam  21.95 
8 el. 2M beam  29.95 
14 el. 2M beam  34.95 

Deluxe lightning arrestor  59.95  49.95 

269.95  209.95 

Regular  Special 

304.75  209.95 

392.75  249.95 
264.00  189.95 
392.75  249.95 
197.00  149.95 

119.95  89.95 

289.95  219.95  A147-11  11 ele. 146-148 Mhz. beam  36.95  30.95 
89.95  69.95  A147-22  22 ele. Power Pack  109.95  89.95 
109.95  89.95  A144-10T 2 Mtr. "Twist" 10 ele.  42.95  34.95 
39.95  32.95  A144-20T 2 Mtr. "Twist" 20 ele.  62.95  52.95 
36.95  32.95  A147-20T 2 Mtr. beam  62.95  52.95 
39.95  32.95  A430-11  432 Mhz. 11 ele. beam  34.95  29.95 
39.95  32.95  A432-20T 430-436 Mhz. Beam  59.95  49.95 
3.95  30.95 

HUSTLER 
3 ele; 10, 15, 20 Mtr. beam 
10-40 Mtr. Vertical 
10-80 Mtr. Vertical 
75 Meter Resonator 
75 Meter Super Resonator 

2 Mtr. Base Colinear 
2 Mtr. Base Colinear 

ROTORS 
HAM 4  $149.95  T2X Tailtwister $199.95 

Call for prices on rotor cable, Coax, Towers, and Accessories. 

VISA' 

259.95  189.95 
99.95  79.95 

134 95  99.95 
16.95  14.50 
31.95  27.50 
79.95  59.95 
119.95  89.95 

Alliance HD 73 $109.95 

All prices do not include shipping. 

W e carry all m ajor brands of ha m radios 
A T DISCOU NT PRICES 

Kenwood  Yaesu - Drake  ICOM - Dentron 
Ten-Tec  Swan  Tempo - Midland - E.T.O. - Wilson 
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The Miserly Mobile PVC Special 
— radiates a very economical signal 

A quickie-cheapie for 2m. 

Richard L. Hladky AA4RH 

Rte. 2, Box 240 
Summer/and Key FL 33042 

w ant a quickie-cheap-
ie two meter anten-

na for your car? One that 
doesn't need a ground 
plane, and makes a near-
perfect match to the feed-
line? Try this: 
Take a piece of RG-59/U 

coax, long enough for your 
feedline plus about ten 
feet. Trim the outer cover 
back about two feet. Care-
fully expand the braid by 
pushing from the free end 

PLUG WITH _ 
EPDXY OR 
RONDO 

Fig. 1. 

1/2' PVC OR 
CPVC PiPE 
(ANY LENGTH) 

RG.59,0 
COAX 

to enlarge the diameter to 
about twice its normal size 
(but don't unravel the 
braid). Now, work the braid 
down over the top of the 
outer covering of the coax, 
so that the braid is folded 
back over itself over the 
outer covering. When it is 
all smoothed down, trim 
the length of the braid to 
one-quarter wavelength for 
the frequency you want 
(19.25 inches for 146 MHz). 
Tie or tape the braid in 
place. 
Next, cut the exposed 

center conductor and in-
sulation about two inches 
from the folded-over end 
of the braid. Remove the 
insulation except for about 
an eighth of an inch. Now 
cut a piece of brazing rod 
(or #10 copper wire) to a 
quarter wavelength and 
solder it to the free end of 
the center conductor of 
the coax, with the rod but-
ting against the insulation. 
Tape, or use heat-shrink 
tubing on the joint. 
See what you have now? 

A half-wave antenna fed at 
the center, and matched to 
the coax it's made from. 
Now take a quick trip to 

the hardware store and get 
a piece of 1/2 " PVC or CPVC 
pipe. Cut it to the length 
you want for your finished 
antenna. Insert the end of 
the antenna through the 
pipe so that the rod pro-
trudes about twelve to 
fourteen inches. Plug the 
end of the pipe around the 
rod with auto body filler 
(such as "Bondo") or 
epoxy. After this sets up, 
you can pour the rest of the 
pipe full of fiberglass resin 
if you want, but it isn't nec-
essary if you've put a good 
plug in the rod end. (CPVC 
material seems to slow the 
setting of fiberglass resin, 
but it will set up in time.) 
All you need now is the ap-
propriate fitting for the 
other end of the coax, and 
you're on the air. 
The swr on my antenna is 

practically the same across 
the entire band, about 
1.3:1. I have it in a six-foot 
piece of pipe which gets 
me well above the car 
body, so its pattern is not 
distorted by the metal of 
the car. And it is much 
more effective than the 
quarter wave I used to 
have on the roof. The C PVC 

pipe is flexible enough to 
bend almost double if I for-
get to take it down before 
going into the carport(but 
the noise is terrifying!). 
The same approach 

works well for an antenna 
for the home rig, but if 
you're going to have a very 
long feedline (over about 
25 feet), you should use 
RG-11/U coax. It's next to 
impossible to pull the braid 
on this coax back over it-
self, so the trick is to cut 
off a couple of feet of 
coax, take the braid com-
pletely out, expand it, and 
slide it over the piece 
you're going to use as a 
feedline. You can then sol-
der the braids together, 
and I find it protects the 
outer covering of the RG-
11/U if you work a small 
piece of fiberglass cloth 
under the place you're go-
ing to solder. The braid will 
easily expand enough to 
pull it over the top of a 
couple of layers of cloth. 
This is a good project for 

a rainy Saturday. The 
antenna works well, is 
cheap, and, with a little 
care, can be made good-
looking. Try it! 
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emulate n 
Amateur. 
Supply. 
MEMPHIS, TENNESSEE 

NO MONKEY BUSINESS! 
(A) Complete Service Facilities 
(B) Good Deals on most Brands 
(C) Shipping within 24 Hours 
(D) All inquiries handled by Active Hams with 

over 20 years experience in ham radio 

CALL TOLL FREE 
1-800-238-6168 

IN TENNESSEE, CALL 901-452-4276 

MONDAY - SATURDAY 8:30-5:30 
FOR YOUR SPECIAL. 

Write: 3202 Summer Ave., Memphis, Tennessee 38112 
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FSK Fix for the 820S 
— the RTTY relay remedy 

Talk up this "talk it up" solution. 

Hugh Aitken W1PN 
155 Amity St. 

Amherst MA 01002 

One of the many attrac-
tive features of the 

Kenwood TS-820S trans-
ceiver is the fact that cir-
cuitry for FSK (frequency 
shift keying) is already 
built in, so that the owner 
who wants to operate 
radioteletype has no need 
to start digging around in 
the vfo or local oscillator. 
Additionally, when in the 
FSK mode, one can use the 
very sharp 500-Hz CW filter 
and get really remarkable 
selectivity. When trans-
mitting FSK, the rig even 
automatically cuts down 
the power to a level safe 
for continuous service. 
There is, however, one 

slight difficulty. To key the 
transceiver, you have to ar-
range matters so that the 
FSK input is grounded on 

RI 
2.28 
I/2W 

FROM ST-5 
FSK OUTPUT 

01 
2N2222 OR 
EQUIVALENT 

mark and open on space. 
This is a little different 
from what you may have 
been used to. If you own 
the ST-5 terminal unit 
made by HAL, for example, 
or its big brother, the ST-6, 
you can't just connect its 
FSK output to the FSK in-
put on the TS-820S. The 
reason is that the HAL units 
provide negative and posi-
tive voltages at the FSK 
output—about —12 volts 
on mark and  +12 on 
space. This is an excellent 
method for keying most 
transmitters, but don't try 
it on the TS-820S. Such 
voltages will confuse the 
diode circuits Kenwood 
uses to shift frequencies. 
The obvious solution is 

to insert a sensitive relay in 
your RTTY closed-loop cir-
cuit and use its contacts to 
key the transceiver. This is 
what I did, at first, using a 
small encapsulated relay I 
had bought from Poly 

82 
IK 
I/2W 

CV/ 
r;7ID 

TO TS-8205 
02  FSK INPUT 
2N2222 OR  
EQUIVALENT 

Fig. 1. An FSK relay for the TS-820S. 

Paks. It worked fine, ex-
cept that it didn't seem 
quite "state of the art," and 
also it made the required 
CW identification a little 
awkward. (Since I was no 
longer using my ST-5 to 
provide keying voltages, I 
couldn't use its CW ID 
capability.) What you end 
up doing is inserting a hand 
key in series with the 
relay contacts. Just re-
member to close the short-
ing lever on the key after 
you've completed your ID. 
I forgot several times and 
ended up transmitting a 
fine unmodulated carrier, 
but no RTTY. 
There had to be a better 

way, and there was. If I 
have learned anything in 
fifteen years of ham radio, 
it's that the best way to get 
help with a problem is to 
"talk it up" — preferably on 
the air. That's what I did. 
My solution came from 
Gordy WB9TGB, who had 
had the same problem. He 
passed along a simple two-
transistor circuit which he, 
in turn, had gotten from 
Mel WQRV. 
Fig. 1 shows what is in-

volved. You need two NPN 
switching  transistors 
(2N2222 or equivalent), a 
couple of resistors, and a 

scrap of perfboard. The 12 
volts dc can easily be 
"stolen" from your ter-
minal unit. Note that you 
get your CW identification 
by grounding the base of 
the second transistor—and 
you don't have to remem-
ber to close any shorting 
lever! I built my unit out-
board, but it shouldn't be 
too hard to squeeze it into 
the cabinet of your ter-
minal unit, unless you are 
very cramped for space. 
If you use audio frequen-

cy shift keying (AFSK), of 
course, none of this applies 
to you. All you have to do 
is feed your audio tones in-
to the phone patch "in" 
jack on the rear wall of 
the cabinet. Your problem 
then will be quite different. 
Since you will be transmit-
ting lower sideband (LSB), 
you won't be able to use 
that beautiful sharp CW 
filter. There is a modifica-
tion to get around this 
problem, made available 
by the Dovetron Corpora-
tion, but it involves several 
internal wiring changes in 
the TS-820S, and you may 
not want to do that. There's 
no reason why you should. 
With this solid state relay, 
going the FSK route is 
easy. • 
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The World's biggest  NEW! Aircraft Bearcat 220 

Bearcat® 
scanner sale! 
Com munications Electronics',' the world's 

largest distributor of radio scanners, cele-
brates the introduction of four new Bearcat 
brand monitors with the world's largest scanner 
sale. From now, until January 31, 1980, you can 
save hundreds of dollars during our two- million 
dollar &tercet sale. Even the new Bearcat 
models 300, 220 and Eight Track scanners are 
on sale. If you've previously purchased a Bear-
cat scanner from Com munications Electronics, 
then you already know you're getting all the 
real, live excitement that a television program 
or newspaper can't provide. If you don't have at 
least one Bearcat scanner, the time to buy is 
now! Since we distribute more scanners world-
wide than anyone else, we can sell the newest 
factory production models with the latest engi-
neering updates, at rock bottom prices. Our 
warehouse facilities are equipped to process 
over 1,000 Bearcat orders per week and our 
order lines are always staffed 24 hours. We also 
export Bearcat scanners to more than 300 
countries and military installations. Almost all 
items are in stock fori m mediate ship ment, so 
save now and get a Bearcat scanner during the 
world's largest two-million dollar scanner sale! 

NEW! Bearcat® 300 
Available February - March, 1980 
List price $499.95/CE price $329.00 
7-Band, 50 Channel • Service Search • No-
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/DC 
Bands: 32-50,118-136 AM, 144-174,420-512 MHz. 
The new Bearcat 300 is the most advanced auto-
matic scanning radio that Communications 
Electronics has ever offered to the public. Since 
the Bearcat 300 has over 2,100 active frequencies 
in memory, you can touch one button and search 
any of many preprogrammed services such as 
police, fire, marine and government. Of course, you 
still can program your own frequencies and monitor 
up to 50 channels at once. Since the Bearcat 300 
uses a bright green flourescent digital display, it's 
ideal for mobile applications. The Bearcat 300 now 
has these added features: Service Search, Display 
Intensity Control, Hold Search and Resume Search 
keys, Separate Band keys to permit lock-in/lock-
out of any band for more efficient service search 
and a new vacuum fluorescent digital display. 
Reserve your Bearcat 300 now for February - 
March, 1980 delivery. 

Bearcat® 250 
List price $399.95/CE price $259.00 
50 Channels • Crystalless • Searches 
Stores • Recalls • Self-Destruct • Priority 
channel • 50 Channel • 6-Band. 
Frequency range 32-50, 146-174, 420-512 MHz. 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear. A 
special search feature of the Bearcat 250 actually 
stores 64 frequencies, and recalls them, one at a time, 
at your convenience. Automatic "count" remembers 
how often frequencies are activated by transmission-, 
so you know where the action is. Decimal display shows 
the channel, frequency and other programmed fea-
tures. The priority feature samples your programmed 
frequency every two seconds. Plus, a digital clock 
shows the time at the touch of a button. This is the only 
monitor radio that has received the Communications 
Electronics quality control approval rating *1. Our 
highest quality grade for technologically sophisticated 
equipment. The Bearcat 250. Scanning like you've 
never seen or heard before Now in stock! 

Aircraft Bearcat® 220 
List price S399.95/CE price $259.00 
Aircraft and public service monitor. Frequency 
range 32-50. 118-136 AM, 144-174, 420-512 MHz 
The Bearcat 220 is one scanner which can monitor all 
public service bands plus the exciting aircraft band 
channels. Up to twenty frequencies may be scanned at 
the same time. 
Not only does this new scanner feature normal search 

operation, where frequency limits are set and the 
scanner searches between your programmed parame-
ters, it also searches marine or aircraft frequencies by 
pressing a single button. These frequencies are already 
stored in memory so no reprogramming is required. The 
Bearcat 220 also features a Priority channel, Dual scan-
ning speeds, Patented track tuning and Direct channel 
access and AC/DC operation. 

New! Bearcat® 211 
List price $339.95/CE price $229.00 
Frequency range: 32-50, 146-174, 420-512 MHz. 
The Bearcat 211. It's an evolutionary explosion of 
features and function. 18-channel monitoring. With no-
crystal six-band coverage. Dual scan speeds. Color-
coded keyboard. Even a digital clock. All at a modest 
price. More scanning excitement than you bargained for. 

Bearcat® 210 
List price $299.95/CE price $199.00 
10 Channels • 5 Bands • Crystalless 
Frequency range. 30-50, 146-174, 416-512 MHz. 
Use the simple keyboard to select the 10 channels to be 
scanned. Automatic search finds new frequencies. The 
210 features patented selectable scan delay, push 
button lockout, single antenna, patented track tuning, 
AC/DC operation. With no crystals to buy. Ever! 

NEW! Bearcat® 8 Track 
List price $99.95/CE price $79.00 
4 Channels • 2 Bands • Plays off any AC or DC 
Powered 8 Track Tape Player. Frequency range: 
33-49, 151-165 MHz. 
The Bearcat 8 Track Scanner. It converts any 8 track 
tape player into a live-action scanning radio instantly. 
This incredibily compact 4-channel/2-band crystal 

scanner plugs into the tape player where an 8 track 
cartridge normally goes. Police, fire, emergency calls-
as-it-happens scanning excitement-from an existing 
home entertainment center, in-car/in-boat system or 
portable 8 track tape player. The Bearcat 8 Track 
Scanner plugs live-action into any 8 track player. Any-
where. Crystal certificates a A-135cc are $4.00 each. 

Bearcat® Four-Six 
List price $169.95/CE price $109. 00 
The first 4 Band,. Channel, Hand-Held Scanner. 
Frequency range: 33-47, 152-164, 450-512 MHz. 
The Bearcat Four-Six offers "hip pocket" access to 
police, fire, weather and special interest public service 
broadcasts. Lightweight. Extremely compact. The Bear-
cat Four-Six-with its popular "rubber ducky" antenna 
and belt clip- provides "go anywhere/hands-off' scanning. 

NEW! Aircraft and UHF 
Bearcat® ThinScanTg 
List price S149.95/CE price $99.00 
World's smallest scanned 
The Bearcat ThinScan" High-performance scanning 
has never been this potable. There are now three 
models available. The BC 2-4 LJH receives 33-44 and 
152-164 MHz, The BC 2-4 Hit) receives 152-164 and 
450-508 MHz. The new high-performance Aircraft 
ThinScan model BC 2-4 AC receives 118-136 and 450-
470 MHz. Go ahead, size it up. Bearcat's ThinScan" 
measures 2% " across. Just 1" deep. And 5%" high. 
Four crystal-controlled channels are scanned every 1/2 
second providing immediate access to police, fire, 
weather and other special-interest broadcasts. 

NEW! 50-Channel Bearcat 300 NEW! Bearcat 8 Track scanner 

INCREASED PERFOR MANCE ANTENNAS 
If you want the utmost in periormancefrom your Bearcat 
scanner, it is essential that you use an external antenna 
We have four base and mobile antennas specifically 
designed for receiving all bands. Order *AGO is a 
magnet mount mobile antenna. Order *A81 is a gutter 
clip mobile antenna. Order *A82 is a trunk-lip mobile 
antenna and *A70 is an all band base station antenna. 
All antennas are $25.00 and $3.00 for UPS shipping in 
the continental United States. 

OTHER BEARCAT A CCESSORIES 
SP50 AC Adapter   $12.00 
SP51 Battery Charger   $12.00 
SP55 Carrying Case for Four-Six   $15.00 
SP57 Carrying Case for ThinScan  $15.00 
SM210 Service manual for Bearcat 210  $15.00 
SM220 Service manual for Bearcat 220  $15.00 
SM250 Service manual for Bearcat 250  $15.00 
B-31.2 V AA Ni-Cad's for Four-Six (Pack of 41   $15.00 
B-41.2 V AAA Ni-Cad's for ThinScan (Pack of 4)..  $15.00 
B-5Replacement memory battery for Bearcat 210 .... $5.00 
A-I 35cc Crystal certificate  $4.00 
Add $ac° shipping for all accessories ordered at the same time. 

TESTA BEARCAT SCANNER FREE 
Test any Bearcat brand scanner from Communications 
Electronics for 31 days before you decide to keep it. If 
you do, you'll own the most sophisticated and technolog-
ically advanced scanner available. If for any reason you 
are not completely satisfied, return it in new condition 
with all accessories in 31 days, for a courteous and 
prompt refund (less shipping charges). 

NATIONAL SERVICE 
With your Bearcat scanner, we will send all acces-
sories, a complete set of simple operating instructions 
and a one-year limited warranty. If service is ever 
required on any Bearcat scanner purchased from 
Communications Electronics; just send your re-
ceiver to a CE approved Bearcat national service center. 
Another Bearcat service is the frequency information 
hotline. After you get your scanner f rom CE, you maycall 
317-894-1230 and get up to the second information on 
active frequencies in your area. If you ever need 
engineering assistance, feel free to call the factory 
during the day at 317-894-1440. 

BUY WITH CONFIDENCE 
All Bearcat scanners are extraordinary scanning instru-
ments. They provide virtually any scanning function that 
the most professional monitor could require. Togetthe 
fastest delivery of any Bearcat scanner, send or 
phone your order directly to our Scanner Distribution 
Center:- Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% 
sales tax. Written purchase orders are accepted from 
approved government agencies and well rated firms at a 
10% surcharge for net 30 billing. All sales are subject to 
availability. Prices and specifications are subject to 
change without notice. Out of stock items will be placed 
on backorder automatically unless CE is instructed 
differently. International orders are invited with a 
$10.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan. No COD's please. Cashier's checks will be 
processed immediately and receive an order priority 
number. Personal checks require three weeks bank 
clearance. Mail orders to: Communications Electron-
ics; Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$5.00 per scanner for U.P.S. ground shipping, $9.00 for 
faster U.P.S. air shipping or $30.00 for overnight 
deliveryto most major U.S.cities via Airborne Air Freight. 
If you have a Master Charge or Visa card, you may call 
anytime and place a credit card order. Order toll free 
800-521-4414. If you are outside the U.S. or in Mich-
igan, dial 313-994-4444. Dealer inquiries invited. All 
order lines at Communications Electronics" are 
staffed 24 hours. 
Since this two- million dollar Bearcat sale 

is the world's largest, please order today at no 
obligation to assure a prompt order confir-
mation and delivery. 
When you follow the leader to real excitement, 

your Journey ends at Communications (leebonles. 

Autoprogramming:" Scanner Distribution Center' and 
CE logos are trademarks of Communications Electronics." 
Copyright '1979 Communications Electronics" 

master charge 
, 

M COMMUNICATIONS 
ELECTRONICS' 

854 Phoenix 0 Box 1002  Ann Arbor, Michigan 48106 U S A 
Call TOLL.CREE (800)521-441•or outside U.S.A.13131013441444 

We're first 
with the bese 
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Richard Phenix 
do 73 Magazine 

Einstein Was Wrong! 
this story has a Mobius twist 

T o quote the inspiring 
words of that highly-

placed military official in 
1776, "You can't make an 
omelet without you break 
eggs." 

True. Remember that 
near-total blackout of the 
East Coast in 1965? And 
power-outages all over New 
England in February, 1978? 
And then there were those 
electrical failures around 
Peterborough, N.H. (home 
of 73 Magazine), early this 
year. 

Well, I'm sorry! Honest. I 
didn't mean to cause them. 
They were just by-products 
of a revolution—they hap-
pened because I was work-
ing on a revolutionary step 
forward in the field of ham 
radio which now can be re-
vealed for the first time. 

I'm not going to tell you 
who I am, yet. (That name, 
above, is a phoney, as must 
be obvious.) There are still 
too many soreheads around, 
and I will not risk exposing 
myself to the mobs until my 
Mobius-twist, All-purpose, 
Synergistic, Lumped-con-
stant circuit, Hanger-hung, 
Folded dipole, Phase-veloc-
ity Transcalent-Transceive 
System (MASLHEPTSTm) is 

bringing happiness into the 
average American home. 

Background 

Those blackouts were 
simply normal side effects 
of my genius. They were 
only because of little slips 
of memory, actually, for I 
am far from inexperienced 
in using electrical stuff. 

Electrical stuff has 
always fascinated me. I 
remember my introduction 
to the field, in 1934, in 
Brooklyn, N.Y., when I was 
only 14. I hooked a crystal 
or something up to a ra-
diator— I forget exactly 
how —and heard voices! 
And I couldn't have been 
older than 20 when I was 
able, most of the time, to 
find WJZ, WEAF, WOR, 
and some other stations on 
the family wireless! 

As it happened, most of 
the years between those 
early triumphs in the thir-
ties and the Big Blackout 
of the sixties were devoted 
to other hobbies in which I 
also excelled —I was 
Brooklyn basket-weaving 
champion in 1939—but I 
kept in touch with elec-
trical stuff through the 
science section of Time 

and articles in Reader's 
Digest. (Not much of im-
portance was going on in 
the radio field in those 30 
years, anyway.) 
But then, a few years 

before the East Coast inci-
dent, I ran across a book 
which has been guiding my 
research in sixteen areas 
ever since. With regard to 
science, a single little-
known fact published in 
that book brought my in-
terest in electrical stuff 
flooding back. 1 started 
work on my MASLHEPTSTm 
at once and went all out. 
East Coast lights went all 

out, too! Joke! (Sorry.) 
What I had done was to 
hook up my Mark I trans-
ceiver (which utilized that 
little-known fact) to an 
antenna system consisting 
of all of the overhead lines 
in Greater New York with 
trackage of the N.Y. Cen-
tral, Pennsylvania, and 
Boston and Maine rail-
roads as the ground sys-
tem. I was so eager to start 
operating that 1 didn't 
check out the circuits, but 
plugged in the power sup-
ply (the main generator of 
Con Edison) and blooey! 
I had forgotten to fuse 

it! 

Now look, I've already 
said I'm sorry. And please 
note: Each of the other out-
ages, in 1978 and 1979, af-
fected fewer people than 
the one before. If that's not 
progress. I don't know 
what you want! 

Oh, yes, the little-known 
fact. I shall quote it exactly 
as it appears in the book— 
and you can check it out 
yourself. 

... electricity will pass 
through copper wire at the 
rate of two hundred and 
eighty-eight thousand miles 
in a second of time—a ve-
locity greater than that of 
light.* 

And on the very next 
page (p. 910), that vital in-
formation is augmented by 
reference to the "electric 
fluid" which gives rise to the 

• The Circle Of Knowledge, 
"Essential Facts of Everyday 
Interest in Nature, Geography, 
History, Travel, Government, 
Science, Invention, Education, 
Language, Literature, Fine 
Arts, Philosophy, Religion, In-
dustry, Biography, Human Cul-
ture, and Universal Progress," 
Henry W. Ruoff, M.A., Litt.D., 
D.C.L., Editor-In-Chief. The 
Standard Publication Com-
pany, 1919. 
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appearance of lightning, 
and its velocity, which 
... is not less than two 

hundred and fifty thousand 
miles per second. 

Well, I ask you! With this 
knowledge of more rapid 
electricity than was recog-
nized anywhere and of the 
existence of a fluid form of 
the stuff, what couldn't I 
do? 
I won't bore you with all 

the difficulties of those 
early years of the develop-
ment and microminiatur-
ization of the Mark I 
MASLHFPTSTm. I had to 
revise all of Einstein's for-
mulas, too, of course, and 
gradually build up my 
knowledge of ether (which 
obviously does exist, after 
all; I have renamed it 
GLOP—for Global Lubri-
cation Of Power), but I will 
share with you one dis-
covery which will help you 
over any difficulties you 
may have in accepting the 
fact that relativity is a lot of 
bunk. 

Einstein was secretly an 
associate of Bitten, Batten, 
Button, Distribution, and 
Ozymandias, that Madison 
Avenue firm which had the 
Waltham, Transworld, and 
Ivory accounts! He dreamed 
up his concepts of time, 
velocity, and size simply in 
order to sell watches, plane 
tickets, and the Large 
Family Size! 
(Yeah, I thought that 

would shake you. I found 
out because I'm also an ex-
pert in advertising, men-
tion of which leads me to 
the next phase of my re-
search, the development of 
the Mark II MASLHFPTSTIA, 
the heart of which was my 
1954, 18", black and white 
Philco TV set. I selected it 
'oecause of that advertising 
slogan. You know, "You 
can be sure—if it's Phil-
co.") 
By early 1978, I had 

charted the lines of flux of 
the electric fluid at my 
QTH and had developed 
the Mobius-twistTm com-
ponent of my antenna. This 

produced the well-known 
single-sided band which, 
naturally, provides con-
stant resonance at all fre-
quencies. I wanted to 
watch the Bruins playing 
hockey on Channel 38, but 
my Philco wasn't VHF— 
just UHF. (Or vice versa; I 
always get those two mixed 
up.) Anyway, in my mulling 
over this problem I sudden-
ly remembered that 8 plus 
9 plus 10 plus 11 adds up to 
38! There was my answer! 

Eagerly, I hooked up 
Channels 8, 9, 10, and 11 in 
series, attached my anten-
na, and plugged in. Blooey! 
I had barely glimpsed 
Yastrzemski, I think it was, 
poised for a slapshot, 
when the lights went out in 
Connecticut, Rhode Island, 
Massachusetts, Maine, 
New Hampshire, and Ver-
mont. 
I had forgotten to hook 

in my Adjustment Circuit 
Box! 
Back to the drawing 

board, so to speak. 
But good comes from 

everything, and as I rebuilt 
the blown parts, I was able 
to perfect a modification, 
the  NNTm  (No-Noise) 
attachment, which pro-
vides 100% effective rf 
suppression—no non-ion-
izing radiation on any 
band. 

And so it was that by 
February of this year my 
Mark III MASLHFPTSTm 
was an almost-fully-tested 
QRN-free, all-mode trans-
ceiver, covering all bands 
from 12 Hertz (VVLF) to 
300,000 GHz (Ultra SEHF). 
(It was possible to go 
below and above these fre-
quencies, but under 12 
Hertz I kept falling asleep 
for some reason, and over 
300k GHz something kept 
happening to my eyeballs.) 
Only one last step re-

mained to prove the value 
and reliability of my 
Mobius twist and the Ad-
justment Circuit Box: turn-
ing it on. I flipped the 
GPMT switch (giga-pole, 
mega-throw) to Channel 

tol 

Fig. 1. (a) Schematic of Mobius-twistml, folded dipole, 
hanger-hung receive system. (b) Isometric presentation 
showing the location of the twist, with Z,:Z::Y,:Y (see 
equation in text). (c) Detail of the twist. 

4271 and powered it... 
Well, the blackout in 

Peterborough is hardly 
worth mentioning (no 
newspapers outside of 
some in N.H. and Boston 
did), but in the midst of 
some strange vibrations 
which made vision dif-
ficult, for about 72 seconds 
I watched the most incredi-
ble sight: The pictures 
coming in on my tube from 
the studios of the MGBC 
(Mars Galaxy Broadcasting 
Company) were in co/or! 
Yes, in color! I reached for 
the PTT unit to ask how 
come and blooey! 
The blackout was noth-

ing; the tragedy was the 
fire in my shack, for I had 
been forgetful again. 

Construction 

Nobody is perfect; there 
is this one component with 

which I am haying difficul-
ty and with the rebuilding 
of which I am going to ask 
your help. We'll get to it. 
But first, let's cover the ob-
vious construction—the 
OB construction, I call it. 
(The other is the OB con-
struction.) 
Fig. 1 shows the basic re-

ceive system. So long as 
the total length of the 
Mobius strip is exactly L as 
in the following formula, it 
is not critical whether the 
unit of measure is the inch, 
chain, furlong, hand, or 
fathom. L can be made up 
of ells, even. Joke! (Sorry.) 
But L must = (300,000 G Hz 
— 12 Hertz)/X(Z — Y), 
where X is the altitude of 
your QTH and Z and Y are 
its latitude and longitude, 
respectively. (If your shack 
is in Death Valley or else-
where below sea level, it is 
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CEILING 

(DISTANCES MAY BE IN 

OTHER UNITS. I e , 

FATHOMS. IF 0TH IS 

BELOW SEA LEVEL 

TEACUP HANGER 

MAPLE COAT HANGER 

ANTENNA 

TO FEEOLINE AND ADJUSTMENT 
CIRCUIT BOX 

I 9' - 12' O' 

5' 2' 

Fig. 2. Parts placement for the antenna array, and linear 
relationships to ambient resistances, resonances, and 
other wave influences. A—walnut bookcase; B —steel file 
drawers; C — bathroom pipes (find mean distance). 

recommended that you use 
fathoms.) 
Fig. 2 shows the critical 

distances between the 
Mobius twist and those 
elements which my ex-
periments have shown pro-
vide the most favorable 
reception. Substitution of 
some materials is OK. The 
bookcase, for example, 
may be made of ebony, 

State of the art 

TECHNICAL EXCELLENCE 

balsa, Hawaiian monkey 
pod, or Guamanian ifil in-
stead of walnut, but the 
steel file drawers must 
contain from 36 to 42 back 
issues of 73 Magazine; 
back issues of Ham Radio 
produce QRM, QRN, QSB, 
QSD, QTA, and 1-1 condi-
tions. 
The other important 

item is the Adjustment Cir-

in RTTY 

.  , 
If you .cliMiand ,ttie fineid, ni) comproral8e techeio  y, yo 
need the FSK- 1000 demodulator. Can't be outcopled because 
its design, computer grade parts, and modern technology 
offer landline copy over radio circuits. 

Stops QRM with selectable 
55 or 100 Hz. filters and 
two tone limiterless operation 

Decision level correction 
improves selective fading 

Uses either 170 volt, 50 
Ma. or RS 232 loops 

$ 449.00 
FOB Columbus, Ohio 

Dealer Inquiries Welcome 

Video operation available. 
Interfaces microcomputers. 
We can install your Xitex 
SCT-100 board inside, too 

Continuously adjustable 
shift from 100 to 1000 Hz. 

Write for details. Visa and 
Master Charge accepted. 

t_iRL 
700 Taylor Road 

Columbus, Ohio 43230 
(614) 864-2464 

Fig. 3. Setup for the three steps. A— pulley system to jerk 
up cover (D) of Adjustment Circuit Box (E) when B, pulley 
system to weight (C) drops weight when mule (I) kicks over 
table (F)sending flying G — all components from your junk 
box, H — copper wires of assorted lengths, and I —pots of 
molten solder, into the perfboard-lined Box and onto the 
cover as it flies up and over. (Note: Weight C should be 
positioned to hit mule I on head to keep him calm until 
ready for the next setup.) 

cuit Box. It must measure 
exactly 2' x 2' x 8' inside 
dimensions, with all six in-
terior surfaces covered 
with perf board. Consult 
Fig. 3 and assemble all 
parts as shown. 
Well, here is where your 

help is needed. You see, I 
was so anxious to get my 
transceiver operable that I 
plumb forgot to diagram or 
list, as I installed them, the 
diodes, triodes, tetrodes, 
pentodes, octodes, pigeon-
todes, resistors, trans-
formers, inductors, sole-
noids, thyristors, shields, 
spark gaps, fuses, piezo-
electric crystals, and 
switches! 
Silly me! 
But if you will do as I 

shall do, complete a setup 
as in Fig. 3, and follow the 
three simple steps listed 
below, one of us will have 
to come up with the inter-
nal electrical stuff for the 
Adjustment Circuit Box 
just as I had it arranged 
before the fire  last 
February. 
Step 1. Back a mule up 

to the setup and then an-
noy him. 
2. Let the solder harden, 

plug in the circuit, and see 
if it works. 
Step 3. Set everything 

back up again, and go back 
to Step 1. 

Conclusion 

There is one at every 
hamfest, and, Buster, I can 
hear you now, saying, "It 
won't work!" OM, you 
have forgotten the well-
known fact that if a few 
thousand monkeys are pro-
vided with typewriters, 
sooner or later they will 
write the complete works 
of William Shakespeare. 
All we have to do is to 

make monkeys out of our-
selves by following the 
steps, and after some 
unknown number of mule-
kicks in the future, that one 
last, essential component 
for the MASLHFPTSTm will 
be recreated. 
And then, by golly, I'll be 

able to figure out why that 
MGBC program came in in 
color. • 

118 po Reader Service—see page 211 



Kenwood 7600 
2m FM Transceiver 

Kenwood TS120S 

The LE 
In the 

DER   
orthwest I 

ATLAS • ICOM • KENWOOD • YAESU 

Call 206-364-8300 

to place your order. 

We will pay for call 

when order is shipped. 

0 ;/ 101 \ 

ABC 

Kenwood TS180S 

Yaesu FT101ZD 

COMMUNICATIONS ,M. 
17550 15th Ave. N.E. • Seattle WA 98155 • (206) 364-8300 a 

Other locations (Walk-in customers only) • Bellevue -12001 N.E. 12th • Everett -4610 Evergreen Way • Open Mon. thru Sat 

NEW MFJ Deluxe Keyer has Speed Readout  
Socket for external Curtis memory, random code generator, keyboard. 
Uses Curtis 8044 IC. Gives you dot-dash memories, weight, speed, 
volume, tone controls, speaker. Sends iambic, automatic, semi-automatic, 
manual. Reliable solid state keying, RF proof.  Speed Readout Meter  

WrI lit I I SE F1 Fr TR(IV11(  

The new MFJ-4011 Deluxe Electronic Keyer II is 
based on the proven Curtis 8044 IC keyer chip. 
Speed readout meter lets you read sending speed 
to 50 WPM. Socket (optional cable with plug, 
$3.00) lets you use external Curtis memory, ran-
dom code generator, keyboard (available from 
Curtis Electro Devices). 
Sends  iambic,  automatic,  semi-automatic, 

manual. Use squeeze, single lever or straight key. 
Iambic operation with squeeze key. Dot-dash 

insertion. Semi-automatic"bug" operation provides 
automatic dots anc manual dashes. 
Dot-dash memory, self-completing dots and 

dashes, lam-proof spacing, instant start. RF proof. 
Ultra-reliable solid-state keying: grid block, cath-

ode, solid state transmitters (-300 V, 10 ma. 
max, + 300 V. 100 ma. max). 

lets you read to 50 WPM. 
Socket for Curtis memory, 

random code generator, keyboard. 

All controls are on front panel: speed, weight, 
tone volume, function switch. Smooth linear 
speed control. 8 to 50 WPM. 
Weight control adjusts dot-dash space ratio: 

makes your signal distinctive to penetrate ORM. 
Tone control. Room filling volume. Built-in 

speaker. Ideal for classroom teaching. 
Function switch selects off, on, semi-automat-

ic/manual, tune. Tune keys transmitter for tuning. 
Completely portable. Operates up to a year on 

4 C-cells. 2.5 mm phone jack for external power 
(6 to 9 VDC). Optional AC adapter $7.95. 
Eggshell white, walnut sides. 8x2x6 inches. 
Stereo phone jack for 

key, phono jack outputs. 
OPTIONAL BENCHER IAMBIC 
PADDLE. Dot and dash pad- M52 

'7995 
dies have fully adjustable tension and spacing. 
Heavy base with non-slip rubber feet eliminates 
"walking." $39.95. 
Order from MFJ and try it — no obligation. It 

not delighted, return it within 30 days for refund 
(less shipping). One year unconditional  guarantee. 
Order today. Call toll free 800-647-1800. Charge 

VISA, MC or mail check, money order for $79.95 
plus $3.00 shipping for MFJ-408 keyer and/or 
$39 95 plus $3.00 shipping for Bencher paddle. 

CALL TOLL FREE ... 1100-647-1 - 0 
For technical information, order/repair status, in 
Miss , outside continental USA, call 601 323 5869 

MFJ ENTERPRISES, INC. 
BOX 494, MISSISSIPPI STATE, MS 39762  j 
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There's only 
one bad thing 
about a 
Kenwood 
from G.I.S.M.O. 
She'll hate it. 

Your poor wife. Now that G.I.S.M.O.'s handling Kenwood, its only a 

matter of time until you own a TS-520SE with DG-5 digital frequency 

readout, or one of Kenwood's other impeccable products. The TS-

520SE is the result of Kenwood expertise and your improvement sug-

gestions. The DG-5 option gives you crystal clear, dead accurate 

readout while sending and receiving. 

Only problem is your lady's going to see a lot less of you when you 

get hooked on Kenwood quality. 

We've got the entire Kenwood line. For a free, instant quote (mail's 

too slow), call the toll free number below. 

G.I.S.M.O.,021-800-845 6183 
In S.C. call 1-366-7157 

2305 Cherry Road, Rock Hill, S.C. 

29730 (Exit 66-B off 1-77) 

• 
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Stand Alone Video Terminal 
.pvia14,20127 "±-11144t4 

++,-, 312456739:: =. 7 
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REPLETE KEYBOARD TERMINAL $375 

MRS100 FEATURES: 
• Connects directly with any ASCII or Baudot 
Teletyp e/Terminal 
• Operates from 1 to 150 WPM with Auto-
Sync. 
• Displays WPM rate of copied signal plus 
FIFO buffer status. 

• Contains a built-in 80 Hz bandpass filter 
and sidetone oscillator. 

I. 

.'abfAefghijkli.lropqrstuvwxyz{: 

• 64x16 line format with 128 displayable che 

• Serial ASCII or BAUDOT with multiple Baud rates 
• $197 Assembled or $167 Kit (Partill Kit 599) 

• Full cursor control with scrolling and paging 

• On board power supply 

• Serial interface RS232 or current loop 

• Purchase SCT-100 alone or complete terminal 

)XITEXCOR n 9881 chartwell Drive 
lir:, Dallas, Texas 75243(2141349-2490 

))XITEX MORSE TRANSCEIVER Vl 54  

NEW FROM X TEX... ABM-100 
Universal Consoler ASCII • Baudot • Morse 
The ABM-100 is a universal code converter 
for translating between ASCII and Baudot, 
or between Mprse and ASCII (or Baudot). 
Also used as a TTY  8 speed converter. 
Assembled and tested the ABM will operate 
from a single -5V supply and sells for $129  
Write for complete details   

$295 Assembled & Tested • $225 Complete Kit • $95 Partial Kit 



"CALL FOR QUOTE' 

KEN WOOD 
TS-520SE 

MADISON ELECTRONICS 
SUPPLY, INC. M35 

1508 McKinney • Houston, TX 77002 

(713) 658-0268 

MASTERCHARGE • VISA 

Direction Finders 
If you're serious about direction finding, you 
want the best, most dependable equipment 
for a fast find, whether it's for a downed air-
craft or a repeater jammer. 

We have ground, air, and marine DFs in the 
100-300 MHz range.  Over 2,000 units are 
in the field being used in search and rescue, 
amateur and commercial services, and marine 
applications. They work on AM, FM, pulsed 
signals, and random noise.  Left-right DF 
allows you to take accurate bearings even on 
short bursts, with no 180° ambiguity. Or use 
it in the Receive mode and work signal 
strength with our antenna or yours. 

Prices start at about $200, and all equipment 
is factory-built, complete, ready to use. They 
are backed by warranty, a money-back guar-
antee, factory service, and assistance from the 
experienced L-Tronics staff. Write today for 
a free brochure and price list. 

L—Tronics  Attn: Amateur Dept. 
5546 Cathedral Oaks Road 
Santa Barbara, CA 93111 

L10 

MY COMPETITION KNOWS 
ME, YOU SHOULD TOO. 

• 

HAL -TMERIX 
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COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO 
MAKE YOUR COUNTER COMPLETE. HAL-1300A 7-DIGIT COUNTER WITH FRE-
QUENCY RANGE OF ZERO TO 600 MHz. FEATURES TWO INPUTS: ONE FOR 
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY: AUTOMATIC ZERO 
SUPPRESSION. TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10 
SEC GATE AVAILABLE. ACCURACY ± .001 %, UTILIZES 10-MHz CRYSTAL 5 
PPM. 
COMPLETE KIT  $129 
HAL-300A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300 
MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY: AUTOMATIC ZERO SUPPRESSION. TIME BASE IS 1.0 SEC 
OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY 
t .001 %, UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT  $109 

HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50 
MHz OR BETTER. AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION UPON 
DEMAND. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY INPUT, AND 
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED 1-IALTRONIX 
PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE. 1.0 
SEC AND .1 SEC TIME GATES. ACCURACY ± .001 %. UTILIZES 10-MHz 
CRYSTAL 5 PPM. 
COMPLETE KIT    $109 

PRE-SCALER KITS   

HAL 300 PRE  $19.95 

HAL 300 A/PRE   . $24.95 

HAL 600 PRE  $34.95 

HAL 600 A/PRE  $39.95 
(Same as above but with preamp)   

(Pre-drilled G10 board and all components) 

(Same as above with preamp) 

(Pre-drilled G10 board and all components) 

TOUCH TONE DECODER KIT 
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND 
SOLDER FLOWED G-10 PC BOARD, 7-567's, 2-7402, AND ALL ELECTRONIC 
COMPONENTS. BOARD MEASURES 31/2  x 51/2  INCHES. HAS 12 LINES OUT 
ONLY $39.95 

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206 
chip. Provides both VISUAL AND AUDIO indications! Comes with its own two-
tone anodized aluminum cabinet. Measures only 2 314 x 3 3/4". Complete with 
Touch-Tone pad, board, crystal, chip and all necessary components to finish 
the kit. 
PRICED AT  $2995 

For those who wish to mount the encoder in a hand-held unit, the PC board 
measures only 9/16" x 1 314". This partial kit with PC board, crystal, chip and 
components. 
PRICED AT  $14.95 

ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO-
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY 
TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH 
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY 
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95 

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY 
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR-
RETT, IN OST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK 
$16.95 

ACCUKEYER—MEMORY OPTION KIT—TOGETHER ONLY $32.00 

6-DIGIT CLOCK • 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC G10 PRE-DRILLED PC BOARDS, 1 
CLOCK CHIP, 6 FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS, 9 
RESISTORS, 5 DIODES, 3 PUSH-BUTTON SWITCHES, POWER 
TRANSFORMER AND INSTRUCTIONS. 
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY 
EVERYTHING EXTRA. 
PRICED AT   $12.95 

CLOCK CASE Available and will fit any one of the above clocks. Regular 
Price . $6.50 len Only $4.50 when bought with clock 

SIX-DIGIT ALARM CLOCK KIT for home, camper, RV, or field-day use. Operates 
on 12-volt AC or DC, and has its own 60-Hz time base on the board. Complete 
with all electronic components and two-piece, pre-drilled PC boards. Board 
size 4" x 3". Complete with speaker and switches. If operated on DC, there is 
nothing more to buy.• 
PRICED AT  $16.95 
Twelve-volt AC line cord for those who wish to operate the clock from 110-volt 
AC. $2.95 

SHIPPING INFORMATION   
ORDERS OVER 815.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN 
$15.00 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING 
CHARGES. SEND SASE FOR FREE FLYER. 

0 
cicg  dee 

' HAL HAROLD C NOWLANO 

WBZXH 

II 
HAL-TRONIX 

V7SA 

p•-• H20 

P. O. BOX 1101 
}  SOUTHGATE, MICH. 48195 

PHONE (313) 285-1782 
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ALL- MODE VHF amplifiers 

M ODEL: V350 

*Built-in 115/230 VAC Supply 

*A M-F M-C W-SSB-RTTY 

*60dB Har monics 

*60dB Spurious 

*Heavy Duty Design 

M ODEL FRE QUENCY 
SIZE 

WxDxH 

FOR BASE STATION b- REPEATER USE 

INPUT OUTPUT 

All Solid-State! 

V76  50-52 MHz  8-15 W  100-120 W  216x330x178mm 
V360  50-52 MHz  5-10 W  400-450 W  432x330x178mm 
V70  144-148MHz  10-15 W  75-90 W  216x330x178mm 
V71  144-148 MHz  1-3 W  75-90 W  216x330x178mm 
V180  144-148 MHz  5-15 W  170.200 W  216x330x178mm 
V350  144-148 MHz  10-20 W  350-400 W  432x330x178mm 
V130B  220-225 MHz  10-15 W  70-85 W  216x330x178mm 
V135B  220-225 MHz  25-35 W  140-160 W  216x330x178mm 

WEIGHT 

M ODEL: V180 

Illu minated Panel Meter 

-. Auto matic T/R Switching 

.̂:VS WR Protected 

+ 13V/3A Accessory Socket 

•• U.S. Manufactured 

FAN KIT 
REQUIRED 

1 I 7 kg126 lbs) 
23 4 kg152 lbs) 
11 7 kg (26 lbs) 
11 7 kg126 lbs/ 
13 5 kg130 IbsI 
23 4 kg152 lbs) 
11 7 kg126 lbs) 
11 7 kg (26 !Ps) 

No 
Yes 
No 
No 

CW  FM 
Yes 
No 

CW Et FM 

PRICE 

 •1 11•1 

S339.00 
S895.00 
$315.00 
$349.00 
S539.00 
$895.00 
$329.00 
S469.00 

1110 
F220 
• F135 
• F235 
AM 1 
• RM 2 

Fan Kit, 115VAC 
Fan Kit, 230VAC 
Fan Kit, 115VAC 
Fan Kit, 230VAC 

19 Inch Rack Adaptor 
19 Inch Rack Adaptor 

135x135x5Omm 
135x135x5Omm 
381x140x89mo) 
381x140x89mm 
483x3x178mm 
197x32x28mm 

1 kg (2.2 lbs) 
1 kg (2.2 lbs) 

3.2 kg ( 7 lbs) 
3.2 kg(  7 lbs) 
1 kg (2,2 lbs1 
.5 kg (1.1 lbs) 

' Used with the V360 Et V350 Arnold ler, 

Dealer Inquiries Invited 

S 33.00 
$ 33.00 
$ 59 00 
S 59 00 
$ 25 00 
$ 12.00 

Other Frequencies Available on Request 

Now meets all FCC requirements 

RF POWER LABS, INC. 

LABS  11013.118th Place N.E. • Kirkland, Washington 98033 

master diaige 

I., R27 

VISA' 

Telephone (206)822-1251 • TELEX No.32-1042 

inear Transverters 
for 1296 MHz 

II  A  

lacuiLomm-unicatinThs   

SIMILAR TYPE UNITS AVAILABLE 
FOR 432 MHz 

• RX - NF 2.5 dB  • TX - Power 15 W 

• Dual Freq 432 435 

NEW FOR 144 & 220 MHz 
10 and 11 element YAGI's from the 
original 220 EME design of WB6NMT. 
Call or write now for information. 

M&M has been appointed the exclusive U.S. distributor for these 
new products from SOTA Communications Systems Ltd. 
These units are produced by SOTA under a license agreement 
from UKW, and are the commercial versions of some products 
previously in issues of VHF Communications. 

1296 TRANSVERTER 
• Receive NF under 3 dB 
• Image Rejection 20 dB or better 
• Output Power 2'. W min 

• Covers 1296-1298 with 
28-30 MHz input. 
144 MHz available soon. 

1296 C ONVERTER 
• Receive portion of transverter only with same specs 

1296 PO WER AMPLIFIER 
• 50W output  • Built-in AC Supply 
• Compatible with transverter 

Contact M& M for price and availablity of all items. 

M & M RF DISTRIBUTORS 
P.O. Box 82183 • San Diego. CA 92138 • 2785 Kurtz St. Suite 4 • San Diego. CA 92110 

Call (714) 299-9741 
,•• L17 
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CUSTOM TRANSFORMERS 

I I 
HEAVY-DUTY 

REPLACEMENT TRANSFORMERS 
BTI LK-2000 Plate   $ I 35 
COLLINS 30S-1 Power   1.2i 5 
COLLINS KWS-I Plate   $135 
COLLINS 5I 6F-2 Power  $ 95 
DENTRON 160-10L Power  $125 
DRAKE L4B Plate   $165 
GONSET GSB-100 Power  $, 95 
GONSET GSB-201 Power   $135 
H-CRAFTERS HT-32 Power  S 95 
H-CRAFTERS HT-37 Power  S 95 
HEATH DX• I 00 LV Power  S 95 
HEATH DX- I 00 Mocll   $ 95 

HEATH HA- I 0 Plate    $ I I 5 
HEATH HX- I 0 Power  $95 
HEATH SB-220 Plate   $125 
HENRY 2K Plate   $150 
HENRY2K-2 Power  $155 
HENRY 2K-4 Power  $165 
HENRY 3K-A Plate   $165 
HENRY 3K-A DC Choke  $ 85 
ET) 1-BOLT Plate   $125 
[Fl 500 Modulation   $ 95 
EFI 500 DC Choke  5 75 
NAIL NCL•2000 Plate   $125 

OFF-THE-SHELF SPECIALS 
PLATE XFMR:  3000 VAC a 3.0A CCS 230 PRI-120LB   $450 
PLATE XFMR:  2400 VAC CP 1:5A1CAS 220/240 PR1-41LB   $150 
PLATE XFMR:  3000 VAC @ I .5A CCS 230 PRI-60LB   $195 
PLATE XFMR:  3000 VAC @ 0.7A ICAS 1 I 5/230 PRI-27LB   $ 1 I 5 
PLATE XFMR  3500 VAC a 1.0A ICAS 115/230 PRI-4ILB   $ I 50 
PLATE XFMR.  4000,4600 VAC @ I .5A ICAS 230 PR1-60LB  $195 
PLATE XFMR:  6000 VCT  0 8A CCS I 15,230 PRI-41LB    5150 
FILMT XFMR:  5.0 VCT a 30A 117 PRI-9.5LB   5 30 
FILMT XFMR:  7 5 VCT a 2IA 117 PR1-9.5LB   $ 30 
FILMT XFMR:  7.5 VCT a 55A I 15/230 PRI-14.6LB   $ 65 
FILMT XFMR.  7.5 VCT (a 75A I 15'230 PRI-20.2LB   $ 95 
F1L CHOKE:  30 AMP Bit liar Wound on ' 2-x7 - rod   $  9 
DC CHOKE:  8.0 Henries @ 1.5 AMP DC 4ILB   $ 1 50 
SWG CHOKE:  5-30 Henries @ 1.0 AMP DC 23LB   . $100 

ALL TRANSFORMERS & CHOKES GUARANTEED FOR 24 MONTHS 

Many others also available. Write for free list or quote on any custom 

transformer, choke. or saturable reactor. 

Peter W. Dahl Co. 
4007 Fort Blvd. - El Paso, Texas 79930 

Telephone (915) 566-5365 

v•136 

Call or Write for Delivery or Quote 

KEN WOOD TS180S 

LEAVE A MESSAGE & WE'LL CALL YOU BACK! 

MADISON 
ELECTRONICS SUPPLY, INC. 

1508 McKINNEY • HOUSTON, TEXAS 77002 

713/658-0268  M35 

MASTERCHARGE • VISA 

All prices lob Houston. except where indicated Prices subject to change 
without notice, all items guaranteed. Some items subject prior sale. Send 
letterhead tor Dealer price list  Texas residents add 6% tax  . please 
add postage estimate. $1.00 minimum. W5GJ, W5MBB. K5AAD. N5JJ. 

AG5K. W5VVM, WD5EDE. K5ZD. WA5TGU, WB5AYF. K5RC. K5BGB, 
WB5USV. 

A Breakthrough In Technology! 
MICROPROCESSOR CONTROLLED 

SYNTHESIZED HANDIE 

4 Memories plus 

Programmable Offset 

BNC Antenna 
Connector 

Squelch Control 

Audio Gain 
Control 

,(v 

Condensor Mike 

5-Digit LED 

Readout 

Keyboard Encoded 

Frequency Entry 

Keyboard Lock 

guards against 

accidental frequency 

change 

144-148 MHz Range 

3 Watts Output 

Memory and 

Band Auto Scan 

Automatic Battery Saver 

Feature for LED Display 

Priority Channel 

Rubber Flex Antenna 

Clear/Busy Auto 
Scan Selector 

i  i i  Repeater/Simplex 

\  Offset Switch 

I IIP   Remote 
Speaker/Mike 

Input 

Channel 

Busy Lamp 

Transmit 
Indicator 

Display 

On 'Off 

- 5 KHz Up 

• Optional Equipment: 

Tone Squelch, Speaker/Mike, Nicads, Battery Charger 

The These FT-207R Synthesized ?Sandie 
has all the features you could want in a very compact package 

—TOWER ELECTRONICS-
24001 Alicia Pky., Mission Viejo, CA 92691 

(714) 768-8900 

"The Southwest's full-line Yaesu Distributor" 

v.••• Reader Service —see page 211 123 



1-800-633-3410 TODAY! 

VISA 

LONGS 
HAM 
BUYERS GUIDE 
Prices in this catalog subject to change 
without notice. Prices good only 
while supply lasts. 

200 WATTS PEP! KENWOOD TS-120S 
All solid state HF SSB transceiver 
No tune up! Miniaturized circuits, solid state construction built-in 
digital display. IF shift, final transistor protection. VOX, noise 
blanker, 25 KHz marker. Frequency range is 80 to 10 meters and 
WWV, modes: SSB and CW, power requirements: RX-0.7A 13.8 
VDC. TX-18A 13.8 VDC. 31/2"Hx91/4"Wx131/2"L. Weight 11.7 lbs. 

699.95 List. Call for quote. 

NEW 
KENWOOD 
TS-520SE 
High quality HF transceiver 
With no heater switch, DC-DC converter terminals, or transverter 
terminals the TS-520SE features 200W PEP SSB, built-in 25 KHz 
calibrator, semi-break-in CA, VOX/PTT/Manual operation, 20 dB 
RF attenuator, provisions for 4 fixed channels, and speech 
processor. It's an affordable quality HF transceiver. freq. 160 to 
10 meters 

629•95 List. Call for quote. 

KENWOOD TL-922A 
2000W linear amplifier 
Features 2 3-500Z final tubes, time delay fan circuit, frequency 
range 160 thru 15 meters, drive power: BOW or more for full output. 
RF input power: SSB 2000W PEP, CW & RTTY: 1000W DC, power 
requirements: 120/220/240 VAC 50/60 Hz. 

1199•00 List. Call for quote. 

112_1* 

• 0 

UI-

KENWOOD TR-7625 
25 watt transceiver 
Memory channel with simplex or repeater operation t 600 KHz 
transmitter offset, mode switch for switching the transmit freq. up 
or down, full 4MHz coverage on 2m (144.00-147.995), 800 channels, 
5 KHz offset switch, MHz selector switch, digital freq. display, and 
unlock indicator for transceker protection. 

425•00List. Call for quote. 

Long's Electronics 
MAIL ORDERS P 0 BOX 11347 BIRMINGHAM AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM ALABAMA 35233 



CALL LONG'S TODAY! 

DENTRON 

MT-2000A 
antenna tuner 
A full power tuner wall continuous 
tuning 1.8 to 30 MHz, •ront )anel ground-
ing switch, handles a ft.11 3KW PEP, 
inputs: unbalanced coax 'S0-239 con-
nectors), random w re balanced line, 
built-in heavy duty ba un ( cores), capa-
citor spacing 6000V. traisforms load 
imp. to 50-75 ohms. 

199. 5 0 List Call for quote. 

DENTRON 
Super Tuner 
Plus antenna tuner 
Matches any feedline , built-in heavy duty 
2 core balun, selectable antenna func-
tons (4 antennas), al erna:e output, rela-
tive output meter, 10)0W CW and 1200W 
PEP SSB, continuous tuni n 1.8-30 MHz. 

149. 5 0 Lis Cal for quote. 

DENTRON 
Big Dummy 
load 
Now you can tune-  uo off :he air with the 
Big Dummy! It has E flat 3WR, full freq. 
coverage from 1.8 to 300 MHz and a high 
grade of industrial cooling oil furnished 
with the unit. Fully tissenbled. Cut out 
the ORM factor non! 

29. 5 0cau tc day! 

DENTRON 
GLA-1000 
linear amplifier 
Freq. coverage 80 tc. 15 meters, covers 
most MARS freq., FF dr ve: Max. 125, 
power consumption 117 VAC 50/60 Hz 
12.5 Amps, factory fused et 15 Amps. 234 
VAC 50/60 Hz 7 ATDS, C C input: 1 KW 
CW and 1200W PEP SSB. Final tubes 40-
50A tubes (6L06). 

• ..- 4'• 

, 
A,Fet  to , • 

24.5 0 List. Call fa quote. 

DENTRON MT-3000A 
antenna tuner 
Dentron's ultimate tuner! For coax,ran-
dom wire, and balanced feed systems, 
built-in antenna selector switch for 5 dif-
ferent antennas, power handling in 
excess of 3 KW PEP, built-in 50 ohm 
250W dummy load, dual watt meters, 3 
core heavy duty balun, continuous 
tuning: 160 to 10 meters. 349. 5 0 List. Call for quote. 

Denyon_ 

• ivy-

DENTRON Jr. Monitor 
Featuring: continuous tuning 1.8-30 
MHz, forward reading relative output 
power meter, 300W power capability, 
built-in balun, mobile mounting bracket, 
ceramic  rotary  switch  23  position, 
capacitor  spacing  1000V,  antenna 
inputs: coax, unbalanced, random wire, 
balanced feed line. 

79. 5 0 Call today. 

DENTRON 
All band 
doublet 
antenna 
Covers 160 thru 10 meters and has a total 
length of 130' (14 ga. stranded copper). It 
may be made shorter. It is center fed 
through 100' of 470 ohm PVC covered 
balanced transmission line. Assembly is 
complete.  Antenna  tuner  required. 
Tunes 160 thru 10 with 1 antenna. 

24.5 0 Call today. 

DENTRON Clipperton L 
linear amplifier 
Hi/Lo Power switching, covers 160 thru 
15 meters, 2000W PEP SSB. 1000W DC 
on CW, RTY, SSTV, continuous duty 
power supply 2500V idle SSB 1800V idle 
CW, covers most MARS frequencies, 
easily changed 117V or 234V AC 50/60 
Hz. Final tubes: 4-572B. 

599.5 0 List. Call for quote. 

DENTRON 
W-2 wattmeter 
Read both forward and reflected watts at 
the same time. Forward watt scale: 2000 
or 200, reflected watt scale: 200 watts, 
low insertion loss, frequency range: 1.8 
to 30 MHz, accuracy t 5% has 2 SO-239 
connectors,  sensor box  may  be 
extended 4'. 

99. 9 5 List. Call for quote. 

DENTRON 470 
Ohm Ladder line 
A 100 foot length of 470 ohm 1 KW 
balanced all-weather feedline. Insulated. 
Use with any compatible antenna. 

12. 0 0 Call today! 

DENTRON 
DTR-2000L 
2000W precision 
linear amplifier 
Features a Broadcast proven 8877 tube, 
freq. coverage 160 thru 15 meters, covers 
most MARS freq., modes: USB, LSB, 
CW, RTTY, SSTV, power requirements: 
234/117 VAC 50/60 Hz. RF drive power 
125W max and 65W RMS min for 1 KW 
DC input. 1 8-21 MHz 2000W PEP. 

1199.5 0 List. Call for quote. 

V64  Long's Electronics 

T111.4 1101. 
OIK-CE9-009-I
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MAPS CALL TOLL 

ARRL Publications 
ARRL Radio Amateur's Handbook Newly revised 
iampacked with everything from basics to 

latest developments I N 10081  9.75 

ARRL Radio Amateur's License Manual The 
most  up to date compilation of rules 8 
regulations Covers from Novice to Extra Class 
IN 10012  _  4.00 

ARRL Novice 0 and A Book. A new pocket sized 
study guide with 223 sample question and 
answers and s sample novice exam. 96 pages 
I N. 10008.  2.00 

ARRL Antenna Handbook Complete instruc-
tions for building antennas of all types I N 
10026  5.00 

ARRL World Map I N 10099  3.50 
LCF Calculator Slide rule type calculator to com-
pute resonant frequency. etc A great aidl I N 
10062  3.00 
Electronic Data Book All you need to know about 
Fitter design. RF circuit data, antennas and 
feedline into 8 more I N 10027  4.00 

Learning to Work With Integrated Circuits Build 
a digital voltmeterifreq counter while learning 
about IC's I N 10060  2.00 

Single Sideband for the Radio Amateur Covers 
theory and practical how-to-built ideas  I N 
10017  3.00 

FM and Repeaters for the Radio Amateur Learn 
all about FM and repeaters from this handy book 
IN 10014  5.00 

Solid State Design for the Radio Amateur 
Packed with information for practical use of solid 
state devices I N 10061  7.00 
Sand Stale Basics Pure solid state information 
and practical basics for today's ham I N 10037 

5.00 

ARRL Repeater Directory By Stan Horzepa. 
WAlLOU Handy sized booklet with room for 
your own notations IN 10047  1.00 

ARRL Radiogram Message Pads I N  10007 
.75 ea. 

ARRL Special Operating Kit Consists of ARRL 
Ham Radio Guide full color US area call map 
ARRL log book. 70 ARRL radiograms I N 10063 

6.50 
ARRL Ham Radio Operating Guide Brush up on 
good  operating  practices with  this  ready 
reference source I N 10025  4.00 

ARRL  Satellite  Communications  Includes 
Getting to Know OSCAR. into on the "RS" 
satellites, maps, locators and morel I N 10064 

4.75  
50 meter °Xing Handbook. Contains 4 sections 
on propagation antennas station equipment. 
and operating practices  It's tilled with solid 
practical experience I N 26307  4.50 

TM Amateur Radio Vertical Antenna Handbook 
The first book for amateurs 44:Hely about vertical 
antennas it is full of information  I N 26316 

5.00 

The Challenge of 100 The unique operating 
characteristics are explained and there are tips 
on building simple equipment I N 26312 4.95 

Hints and Kinks New ideas written by hams 
themselves This is full of practical ideas and tips 
that they hai4 used successfully IN 10029 4.00 

Radio Frequency Interference A new book to 
help everyone understand RR It covers all from 
good neighbor relations to simple technical 
cures for RF I Helps identify and solve problems 
IN 10083  3.00 

ARRL Code KR Upgrade your Novice or Tech 
License with these 2 60 min cassettes with 
speeds of 5 7' f. 10. 8 13 wpm Instruction book 
included I N 10046  900 
ARRL Log Books spiral bound books 
Large I N 10015  1.75 
Small IN 10020  .75 

Tune in the World with Ham Radio Learn all 
about amateur radio with a text and a morsecode 
cassette  For the beginner studying for the 
Novice exam IN 10031  7.00 

Understanding Amateur Radio A must guide for 
the newcomer it explains in simple language 
elementary principles of electronics 8 tells how 
to build low cost equipment I N 10016  5.00 

Radio 
Publications, Inc. 
Beam Antennas Handbook by Wm Orr. W6SAI 
I N 26200  4.95 

Wire Antennas by Wm Orr W6SAI I N 10058 
5.95 

All About Cubical Quad by Wm On  W6SAI 
I N 26201  4.75 

The Truth About CB Antennas by Wm Orr 
W6SAI I N 26202  5.95 
EIMAC's Care and Feeding of Power Grid Tubes 
I N 26205  45.95 

The Antenna Handbook I N 26207  5.95 
VHF Handbook by Wm Orr, W6SAI I N 26203 

5.95 

Better Short Wave Reception by Wm  Orr, 
W6SA1 IN 26204  495 

Ameco Books 
Communicate with the World with Ham Radio 
NP-1 I N 24825  6.96 
Ar mco 7-01 Question and Answer Guide for the 
Novice Exam I N 24828  1.00 
Ameco 12-01 General Class Question and 
Answer Guide. I N 24829  1.50 
Question & Answer for Advanced Class Exam 
16-1 I N 24809  1.50 

Question & Answer tor Extra Class Exam 17-1 
IN 2481.0  1.50 

Radio Amateur Theory Course 102-01 I N 24812 
5.95 

Radio Electronics Mad* Simple I N 24800 2.50 

Logbook I N 24807  1.50 
Commercial Radio Operator Theory Course 15-
01 I N 24808  ,  5.95 

Com mercial O&A License Guide El.. 4 10-01 
IN 24805  1.95 
Commercial O&A License Guide Elie 3 9-01. 
I N 24804  2.95 

Com mercial Q&A License Guide El.. 1. 2. & 9. 5-
01. I N 24803  150 

Other Great Books 
Practical Antennas for the Radio Amateur by 
Robert Myers, W1XT A new basic antenna book 
to tell you every thing about making and using 
antennas Ills with pictures and line drawings. 
I N. 32407   9.95 
Collins Radio Co. SSB Amateur Single 
Sideband I N 10092  4.95 
73 Magazine VHF Antenna Handbook I N 
76303  4.95 
73 Magazine Novice Class Study Guide. I N 
26300  4.95 

73 Magazine General Class Study Guide I N 
76301  5.95 

The Beverage Antenna Handbook. I N 26206 
5.00 

K3CHP DX OSL Guide I N 26313  3.95 

Amateur TV in a Nutshell I N 26322  5.00 

How to Make Better OSL's. I N 26300  4.95 

The Complete Handbook of Slow Scan TV. I N 
30518  9.95 

rRemember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM. Monday thru Friday. 

VISA  Long's Electronics master charge 
...... ,•.• 
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FREE 1-800-633-3410 OR 

Novice Class Study Guide I N 30517  5.95 
General Class Study Guide I N 30519  7.95 
Advanced Class Study Guido I N 30522  5.95 

Extra Class Study Guide I N 26302  5.95 

A Beginners Guide to WAcroprocessors I N 
30502  5 .95 

57 Programs and Games in Basic I N 305017.95 

The "Compuiator" Book I N 30509  7.95 

Ham Radio Incentive Licensing Guide I N 30503 
4.95 

Programming Microproce•sors I N 30508 6.95 

lhirdCl.ssFCC Ucsns.StudyGuidel N 30514 
6.95 

First Class FCC License Study Guido I N 30542 
7.95 

Electronics Data Handbook I N 30549  5.95 

impedance I N 30520  5.95 
Basic Digits! Electronics I N 30527  4.95 
Basic Electronic Problems Solved I N 30545 

4.95 

Tower's International FET Selector I N 30500 
6.95 

Second Class FCC Encyclopedia I N 30535 7.95 
How to Use AF and RF Signal Generators I N 
30512  5.95 

Electronics Unraveled I N 30531  5.95 
Master Transilor/IC Substitution Handbook 
IN 30510  7.95 

RF and Digital Test Equipment You Can Build 
IN 30521  5.95 

Commercial FCC License Handbook I N 30542 
7.95 

IC ProKicts for the Amateur and Experimenter 
I N 30543  5.94 
How to Read Electronic Circuit Diagrams I N 
30546  6.95 

Getting the Most Our of Your Electronic Calcu-
lator I N 30528  4.95 
How to Install Everything Electronic I N 30552 

7.95 

The 2 Meter FM Repealer Circuit Handbook I N 
305:i  6.95 
Modern Applications of Linear IC's I N 30530 

9.95 

Mobile Radio Handbook I N 30534  4.95 

Basic Electricity and Beginning Electronics 
N 30536  5.95 

Practical Solid State DC Power Supplies I N 
30515  6.95 

Electronic Conversions. Symbols. and Formulas 
I N 30524  5.95 

Tower's International Transitor Selector I N 
30507  6.95 
Electronic Test Equipmeni and How to Use It 
N 30526  4.95 

Master Handbook of 1001 Practical Electronic 
Circuits I N 30523  9.95 
Master Handbook of Ham Radio Circuits I N 
30506  8.95 
Complete Short Wave Listeners handbook I n 
30532  695 
Master OP-AMP Applications Handbook I 14 
30505  9.95 
C.E.T. License Handbook IN 30513  6.95 

Effective Trouble Shooting with EVM and Scope 
N 30525  5.95 

Handbook of Electronic Tables I N 30548 4.95 

Homixbrew HF/VHF Antenna Handbook I N 
30504  5.95 

How to Be a Ham I N 30533  195 

Radio Amateur 
Callbook 
Map Library A complete set of maps prefix world 
map great circle chart, map of N America and 
world atlas I N 10005  3.75 

Callbook binders 

U S callbook red I N 10054  6.00 
DX callbook blue I N 10055  6.00 

DX Callbooks IN 10001  14.95 
U.S. Callbooks I N 10000  15.95 
Prefix map of North America I N 10004  1.25 

Zone prefix map of the World I N 10022  1.25 
Great circle chart of the World I N 10003 1.25 

ARRL US Call Area Map I N 10030  3.00 
ARRL World Prefix Map I N 10006  3.50 

RSGB Books 
Oscar  - Amateur  Radio  Satellites  The 
comprehensive book  on amateur satellites 
dlustrated with pictures and charts I N 10059 

8.50 

VHF-UHF Manual If you have any interest above 
30 MHz then get this book It covers everything 
in this field I N 26208  13.95 

a NOVICE 

_L..; 

t40NAGE C ,   
01111711.  • 

1.404‘CE  

TRAINING PACKAGES 
TAPES 
Crack the code and ace your exam by studying 
the new way with our selection of cassettes Just 
drop them into a cassette player and study 
anywhere easily and quickly You'll have great 
results 

73 cassettes 
Novice Theory Tapes prepare you for the FCC 
novice exam Clearly presented material can be 
reviewed many times I N 26306  15.95 

Code Tapes 

5 word per min Blitz Tape IN 26308 
6 word per mm Blitz Tape I N 26309 
13 word per min Blitz Tape I N 26310 
20 word per min Blitz Tape I N 26311 

TECO.. !‘..toorolcs 

•  • • 

4.95 
4.96 
4.95 
4.95 

Te co Code Practice Tape are guaranteed for 
lite. 
Novice tape IN 31461  3.95 
5 wpm tape IN 31450  3.95 
7' wpm tape I N 31451  3.95 
10 wpm tape I N 31452  3.95 
13 wpm tape I N 31460  3.95 
15 wpm tape IN 31454  3.95 
17 wpm tape IN 31455  3.95 
20 wpm tape IN 31456  3.95 
22 wpm tape I N 31457  3.95 
25/30 wpm tape I N 31458  3.95 
35 40 wpm tape IN 31459  3.95 

Amoco Code Tapes 
Junior Code Course 4100-T Covers start to 8 
wpm I N 24819  4.95 
Advanced Code Course 4103-T From 8 . to 18 
wpm I N 24821  4.95 

Senior Code Course 4101-T Double length 
covering the Junior and Advanced Courses start 
to 18 wpm IN 24820  11.95 
Extra Class Code Course 0104-T Covers from 13 
wpm to 22 wpm includes FCC type exam I N 
24822  4.95 
General Class OSO tapes 4105-0T 12, 13. 14. 8 
15 wpm IN 24827  4.95 

Extra Class OSO tape 41060T 19 20 21 8 22 
wpm I N 24826  4.95 

Kantronics 
OSO Cod* Tapes Covers 7'  10. 13 & 15 wpm 
Be ready for the new FCC exams. 1 N 28906 4.95 
Super 090 13 A 13 wpm cassette tape An 
excellent study guide I N 28921  4  95 

Novice Combo A kit that includes a novice 
License Manual. Novice theory cassette. 5 wpm 
cassette, and 71/2 10, 13. 15 wpm OSO tape I .N 
28922   1495 
General Class Theory Course A set of two 
cassettes I N 28920  8  95 

Novice Theory Cassette Theory for the novice on 
1 cassette IN 28920  495 

I  Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 

, 

VISA Long's Electronics 
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1-800-633-3410 TODAY! 

E•-• 

YAESU 
FT-901DM 
All mode 
HF transceiver 
Covers  160 thru  10  meters.  Variable IF 
bandwidth rejection tuning. CW audio peak 
filter,  built-in  Curtis  keyer,  RF  speech 
processor, 10 second tune mode timer, 6146 
finals, auto mic gain control, 25 KHz crystal 
calibrator and 1. 5 KHz clarifier, built-in VOX, 
180W DC input for SSB/CW, 80W AM/FSK/FM 
DC-DC converter 

1459.00 
Call for quote 

YAESU FRG-7000 
communications receiver 
For the short wave listener, this unit has 
full coverage 0.25-29.9 MHz, modes: AM, 
SSB, & CW, digital freq.. display, digital 
GMT/local clock, CPU clock timer, AM 
noise limiter, built-in power supply for 
AC. Listen to the world! 

655 . 0 0 List. Call for quote. 

YAESU 

FV-901DM 
synthesized 

scanning VFO  II/ 
PLL synthesis in 100Hz steps auto-
matically scans the band, extended 
memory for 40 freqs., clairifier for fine 
tuning AX/TX. For unbeatable flexibility 
control, this is the unit. Matched to the 
FT-901 line. 

415 . 0 0 List. Call for quote. 

coritii 

YAESU FC-901 

antenna tuner 
Designed as part of the FT-901 series, 
freq. coverage is 160 to 10 meters, 500W 
PEP. It has 3 coaxial outputs & 1 
longwire, built-in wattmeter & SWR 
bridge with 25, 250 & 500W scale. 

199. 0 0 List. Call for quote. 

SP-901 
matching 

speaker 
For the ham, who wants the best this 
speaker matches the FT-901 series. A 
fine addition to your Yaesu rig. 

35. 0 0 Call today. 

BIG BUY! 
YAESU 
FT-101ZD 
High performance 
HF transceiver 
Covers 160 thru 10 meters plus WWV, modes: LSB. USB, and 
CW, built-in power supply, input power: 180WDC digital and 
analog frequency readout. 6146 final tubes, AF speech 
processor variable IF bandwidth (300 Hz to 2.4 KHz), noise 
blanker VOX attenuator 10 dB or 20 dB 100-234V operation TX 
AX freq. offset. 

895. 0 0 List. Call for quote. 

VISA 

YAESU FT-202R 
2m handheld 
FM transceiver 
1 watt output minimum, 6 
channel  capability, 
flexibility  helical  whip 
antenna, equipped with 
toneburst, compact size 
and light weight. S-meter 
and battery condition in-
dicator, operated on 8 AA 
NiCid or 7 AA dry cell 
batteries. 3 pr. Xtals incl. 

199.00 List Call for quote 

\*/ 

YAESU FTV-901 R 
VHF/UHF/OSCAR transceiver 
A three band transverter for the 901 
series. The basic model has 144 MHz 
capability and plug in modules for 50 and 
430 MHz are optional. Repeater offset is 
provided for 6 and 2 meters and full 
duplex operation on Oscar modes. A/B/J 
is possible with an external receiver. 

455. 0 0 List. Call for quote. 

YAESU 
YAESU 
YM-2500 keyboard 
mic for the CPU-2500R 
For remote control operation of the 
CPU-2500R.  4 memories  can  be 
programmed and recalled from the mic. 
It has scan capability and touch tone 
encoder for autopatch use. You can 
select any 2m frequency from the mic. 

69. 0 0 Call today. 

1111,111111 

:1 = 

V. 

YAESU 
CPU-2500RK 
2m FM transceiver 
With 800 PLL channels, automatic scan over entire 2m band, 4 
memories, toneburst. 25W Hi/3W Lo, 13.6 VDC at 8A contin-
uous. Freq. coverage: 144-148 MHz. Comes with a keyboard 
mic that allows remote input of memory or dial freqs. up/down 
scanning, aux. repeater selection to 4 MHz, 2 tone input for 
autopatch. 

585. 0 0 List. Call for quote. 

Long's Electronics 

MO1 

master charee 
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CALL LONG'S TODAY! 

00 
CDE 
Tall Twister 
antenna rotor 
Tower installation only. Turns Msg. ft. of 
antenna. Wedge braking. Control box: 
1/110/120 VAC, LED indicators, meter 
for direction readout. Line cord: 3 wire 
grounded,  8 line  conductor  cable 
required. 

299. 9 5 List. Call for quote. 

LARSEN LM-MM 
150K magnetic mount 
antenna 
The 5/8 wave length 2 
meter antenna consists ò 
a 49" stainless steel rod 
quadruple plated, coil for 
144-174 MHz, cable and 
magnetic  mount.  Coil 
threads 5/16" x 24 threads 
3 dB gain over a 'A wave 
antenna. 

39.45 List. 

Call today 

DYNAMIC 
INSTRUMENT 
battery 
recharger 
Charges C size, D size, 9 Volt transistors 
in 14-16 hours.  AA  penlights will 
recharge in 5 hours. Over charging is 
impossible. Safety plug allows only low 
voltage to the charger. 5 year warranty. 

12. 9 5 List. Call for quote. 

SHURE 444 desk mIc 
Has PTT switch, adjust-
able head. Freq. 300 to 
3000 Hz. Omnidirectional 
with controlled magnetic 
mic element for SSB. 
High  impedance:  50K 
ohms. 

39.1 8 List. Call or quote 

VISA 

CDE 
Ham IV 
antenna rotor 
Pinpoint accuracy with snap action 
switched wedge brake and rotational 
controls. Tower mounted only. Turns 12 
sq. ft. of antenna. 8 conductor cable 
required. 

224.9 5 List. Call for quote. 

MFJ-8044 IC deluxe keyer 
Sends iambic, automatic,. semi-auto-
matic,  or  manual.  Dot  and  dash 
memories, totally AF proof, solid state 
keying, front panel controls, weight 
control, tone control, function switch, 3 
conductor 1/4" phone jack for key, phono 
jacks for keying outputs. Squeeze key 
optional. 

69.9 5 List. Call today. 

•LC -: 

DYNAMIC 
INSTRUMENTS 
rechargeable nickel 
cadmium batteries 
Guaranteed for 5 years. 

Size AA   List 6.75 
Size C   List 7.25 
Size 0   List 7.50 
Size 9 Bolt   List 9.95 
Call for quote 

ffi 

TELEX 
CM-1320 
headset 
"Top of the line" with a boom micro-' 
phone-ceramic, high impedance. The 
choice of DX-peditions. 

75 .2 5 List. Call today. 

DRAKE TVI filters 
TV-5200-LP TVI filter — 
The low pass filter has 200 
watts on 6 meters, 1000 
watts below 30 MHz. SO-
239 connectors. 

26.60 Call today. 
TV-3300-LP — low pass 
filter, Attenuation: better 
than 80 DB above 41 MHz, 
2000W PEP, SO-239 con-
nectors. 

26.60 Call today. 

CUSHCRAFT ATV-5 HF 
5 band vertical antenna 
Wide operating bandwidth: 2.1 
SWR bandwidth with 50 ohm 
feedline is 1 MHz on 10 meters, 
more than 500 KHz on 15 and 20 
meters, 160 on 40 meters, and 75 
KHz on 80 meters. Resonance 
can be adjusted. Coaxial con-
nector takes PL-259. Hgt. 293 
inches. 2000W all bands. 

109.9 5 List. Call for quote. 

HY-GAIN HB-MAG 287 
Hy-bander foldover antenna 
A magnetic mount antenna with 
foldover for hatchback cars. 5/8 
wave provides low angle radia-
tion for maximum gain. Rachet 
foldover thru 180 degrees. Holds 
position up to 120 mph. Less than 
1.4:1 VSWR, 144-148 MHz, 3 dB 
gain. 

19. 9 5 Call today. 

AEA 
AD-1 
automatic 
dialer 
Get 18 numbers from a 1-2 punch. Make 
quick and safe auto patch calls. The AD-
1 features Key-Pad Programmable mem-
ory,  built-in  speaker,  MOS  micro-
processor and crystal controlled. Mates 
with virtually all amateur FM transceivers. 

89. 9 5 List. Call today. 

Long's Electronics 
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An 8-Bit DPDT Digital Switch 
— many uses 

Welcome to tristate. 

Stirling M. 0/berg WISNN 
19 Loretta Road 
Waltham MA 02154 

Acouple of projects re-
quiring the eight-bit 

output from an ASCII 
keyboard have been com-
pleted at W1SNN. These 
are an ASCII-to-Morse con-
verter and an ASCII-to-
Baudot translator. 
A Southwest Technical 

Products KBD5 keyboard 
was purchased for the first 
of these two units, and 
later, when a television 
display and microcomputer 

TO ASCII  TO 
BAuDOT ENCODER  ' 

ASCII 
TO 
BAUDOT 
CONY 

HP 

II 
TV T 

TRISTATE 
SWITCH 

ASCII 
KEYBOARD 

ASCII 
TO 
MORSE 
CONY 

from the same source were 
added to the station, the 
keyboard was included in 
the display framework. It is 
a considerable task to 
disconnect the keyboard 
each time the other units 
are used. Some might say 
why not use the micro-
processor in the computer 
to eliminate these two 
peripherals. I thought of 
that, but also remembered 
the time and effort spent 
on them and decided that 
some means of switching 
the  eight-bit  output 
wouldn't be too much of a 
task. 
By using tristate quadru-

ple bus buffer gates with 
three-state outputs, as is 
often done in the micro-
processor data input and 
output streams, it is very 
easy to reroute the eight-
bit output from the key-
board to either of the 
aforementioned peripher-
als and to use the TV 
display to read what is be-
ing sent. 
The bus buffers are 

74125 and 74126 chips. The 
inputs of these devices are 
paralleled and fed into the 
eight-bit inputs of each of 
the external units. The 
ASCII-to-Morse unit does 
not require the full eight 

2  5 4  6  7 8 TO TVT 4 D R 6800 

74126. 2  L:pog il TO 

' 3   ENCODER 

.5V  8 
2 26 

10 

SI 

226 

10 

 .2 

 .6 

  A A A A74I26 
TO ASCII KEYBOARD 

Fig. 1. 

 se 

226 
•er.S.  

•5v 

•5t0 

bits, and two of the buffers 
are unused in this require-
ment; however, they are all 
used in the other unit. Ad-
ditional buffering was 
added to the bit stream 
output of the keyboard to 
reduce the load to the 
keyboard translator chip, 
which requires only one 
TTL load per bit. 
Tristate buffers operate 

so that when the control 
input of each of the 74125 
gates is high, the output is 
disabled; simultaneously, 
the 74126 outputs are low. 
The switch action there-
fore is completed. Control 
of the logic is from switch 
Si which can be mounted 
near or on the keyboard. 
As shown in the flow 

diagram, the data from the 
keyboard is directed into 
one or the other peripheral 
devices and into the televi-
sion display. It may also be 
fed into the parallel 
input of the SWTP 6800. 
This operation provides 
"canned" sentences for 
retransmission recalled 
from the memory of the 
microprocessor. 
There are many types of 

tristate chips available. I 
am sure that, by the time 
this is printed, it will be 
possible to find one LSI 
that will do all of the func-
tions described. The ones 
used in this circuit are inex-
pensive and readily avail-
able from dealers found in 
the ads of this magazine.• 
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GIVE & MAGAZINE 

TO YOURSELF AND 
TO YOUR FRIENDS 

Here's a smart way to brighten your holidays. 
Give yourself—as well as your friends, relatives, 
or business associates—the gift of 73 Magazine. 

Think over the wealth of information included 
in these issues. There is little or no information 
that goes stale. Give a gift subscription this 

holiday season and our gift to you will be 3 free 
back issues of your choice. 

Build up your encyclopedia of Amateur Radio 
now! Simply indicate on the coupon below or on 
the attached postage-paid card the issues you wish 
to receive. Please include alternate choices, as 
these issues are limited and are going fast. 

I would like to give 73 Magazine to myself and my friends!  Please enter a one-year gift subscription for: 

Name   
Li 1 year at $18.00* 
El Check or m.o. enclosed  , Bill me  Address   
Bill my:  Li Visa  Li Master Cl-arge  H American Express  City   

State   Zip   
Card #   

Exp. date   Signature 

The January 1980 issue of 73 Magazine will arrive before 
Christmas with a personalized gift card from: 

Your  name:   

Address 

City   

State   Zip   

•Canada & Mexico —$18 a year USA funds only Please add $2 per year for Cana 
dian funds All other foreign subscriptions $26 one year only payable in US funds 

I haven't forgotten to choose my 3 FREE Back Issues from th 2 
attached catalog. My choices are (specify month & year): 

1)   

2)   

3)   

My alternate choices are (specify month & year): 

1)   

2) 

3)   

Please allow 60 days to process your order. Mail early! 

73 Magazine•PO Box 931•Farmingdale NY 11737  SNTA 



Wbat bave 
yoa n-Assed? 

63 
JUNE 63. Surplus Issue! 0140-2 Be-:on 
TX on 220; increasing ARC-2 trans  ver 
selectivity; PE-97A power supply ccrkier• 
sion, BC-348 band-spread: induct s ice 
tester; converting BC-230 TK; begin ar's 
AX using BC-453; receiver motortu  ng: 
transistor CW monitor, BC-442 antenr  re-
lay conversion; mobile loading coil: in-
creasing Two-er selectivit!: TV witi the 
ART-26 TX; TRC-8 AX on 22C: ARC-5 FIF AX 
& TX; ARC-3 TX on 2m. 

AUG 63. Battery-op 6m station; diode liaise 
generator, video modulation; magic T-R 
switch, antenna gain; halo mods: 
break-in; VEE beam desigh coax lot4 es; 
if wattmeter; TX tube guide; diode p >ever 
supply; ••Lunchbox•• squelch swr ex ) an-
anon; vertical antenna info; info on Mrin• 
dom antenna. 

OCT 63. WBFM transceiver ideas  HF 
propagation; cheap phone 33tch: rem lie-
tuned yagi; construction hints; ant )111a 
coupler. $5 vertical; Warne  transfc-vier 
construction; 2m nuvistor converter La-
fayette HE-35 mods; buyer's guide to 4:K & 
TX: product detector, novel converter. 
compact mike amplifier, 

Available Issues published from  560-
1963 are listed at the end of This 
catalogue 

64 
FEB 64. 2m multichannel exciter; RZ de-
sign ideas: magic Ur switch; loudspeaker 
enclosures: 40m 2 W TX, look at test 
equipment: radio grounds; 40m ZL sp :ial 
antenna, neutralization. 

Available issues published from 1964 are 
listed at the end of this catalogue 

65 
Available issues published from 1964- are 
listed at the end of this catalogue 

66 
Available issues published f -om 1965 are 
listed at the end of this cats ogue 

67 
MAY 67. Quad Issue! 432 quad-quad-443d: 
expanded HF quad; two el quad; n ni-
quad; 40m quad: quad experiments;tilt-
quad: three-el quad; quad bibliogracrlY; 
FET %do; tube troubleshooting; HF durrny 
load: understanding "dB"; HF SSEICW 
AX. geometric circuit design; GSE--:.01 
transceive; FET converter tot 10-2Orr; hi-
pass AX filters. 

JULY 67. VE ham radio; VElt hams; M B 
adaptor; home-brew tower; ransisto le-
sign; '39 World's Fair, groind plane in• 
tenna; G4ZU beam; SSTV Tonitor; J-IF 
FET preamps; IC "i-f" strip; vertical in• 
tenna; VHF/UHF dipper; tower hints; scc pa 
monitoring: operating desk, S-line cr ms-
band; hi-school ham club; Heath H4-10 
mods 

OCT 67. HF solid-state AX: r _egged rorror; 
designing slug-tuned coils. FET con /4rt• 
er; SSTV pix generator; VHF log-periocts; 
rotatable dipole; gamma-m rch cap; c Id-
time DXing. modern DXing. 

Available issues published from 196: ire 
listed at the end of this catalogue. 

68 
JUNE 68. Surplus Issue! transforme• 
tricks; BC-1206 AX; APS-13 ATV TX; low-
voltage dc supply; surplus scopes: FM rig 
commercial xtal types: Wilcox F-3 AX, re-
storing old equipment; 75A-1 AX mods; 
TRA 19 on 432; frequency counter uses: 
transceiver power supply; uses for cheap 
tape recorders; surplus conversion biblio 
graphy; AT-209 walkie on 2m, ARC-1 guard 
AX; RTTY TX TU. 

JULY 68. Wooden tower construction; tilt-
over towers; erecting a telephone pole; IC 
AF oscillator; "dB" explained; ham club 
tips (part 1). 

SEPT 68. Mobile VHF. 432 FET preamps, 
converting TV tuners: xtal oscillation sta• 
btlity; parallel-tee design; moonbounce 
rhombic; 6m exciter (corrections Jan. 691. 
6m transceiver (corrections Jan. 69); 2rr 
DSB amp; ham club tips (part 3). 

NOV 68. SSB xtal filters: solid-state 
troubleshooting: IC frequency counter 
(many errors & omissions): "CV" trans• 
formers: space communications odyssey 
pulsar info; thin-wire antennas, 40m Iran 
sistor CW TX/AX; BC 348M double conver 
sion, multifunction tester; copper wire 
specs; thermistor applications; hi-voltage 
transistor list; ham club tips (part 5). 

Available issues published from 1968 are 
listed at the end of this catalogue. 

69 
JAN 69. Suppressor compressor; HW 12 
on 160, beam tuning; ac voltage control 
2m transistor TX; LC power reducer; spec 
trum analysis info; 6m transistor AX; oper-
ating console; RTTY autostart; calculat-
ing oscillation stability; low-power 40 CW 
TX; sequential relay switching; sightless 
operator's bridge; ham club tips (part 7). 

FEB 69. SSTV camera mod for fast scan 
tn-band linear; selective AF filter; UnilunC , 
tion transistor info; Nikola Tesla biogra-
phy; mobile installation hints; Extra class 
license study (part 1). 

MAR 69. Surplus issue: TCS TX mods; 
cheap compressor/amp; RXZ calcula-
tions; transistor keyer; better balanced 
modulator; transistor oscillators; using 
blowers; half-wave feedline info; surplus 
conversion bibliography: Extra class 
license study (part 2) 

APR 69.2-channel scope amp; AX preamp; 
Two-er PTT; variable dc load; swr bridge; 
100 kHz marker gen.; some transistor 
specs: SB-610 monitorscope mods; port-
able 6m AM TX; 2m converter; Extra class 
license study (part 3). 

MAY 69. 2m turnstile; 2m slot; AX attenu-
ator: generator filter; short yea; quad tun-
ing; using antennascope: measuring an-
tenna gain, phone patch regs: swr indi• 
calor; 160m short verticals 15m antenna: 
HF propagation angles: FSK exciter; kW 
dummy load; hi-power linear; Extra class 
license study (part 4): all-band curtain 
array 

JUNE 69. Microwave power generation; 
6m SSB TX: 432-er TX/AX: 6m converter; 
2m 5/8 wave whip; UHF TV tuners ATV vid-
eo Modulator: UHF FET preamps: RTTY 
monitorscope, Extra class license study 
(part 5); building UHF cavities, mini-vee for 
10-20m: VHF vfo 

JULY 69. AM modulator; SSTV signal gen-
erator; 6m kW linear; 432 kW amp; 432-34 
TX/AX, 6m IC converter; radio-controlled 
models; RTTY IC TU: audio notch filter. 
VRC•19 conversion; tube substitution; 2m 
transistor exciter; Extra class license 
study (part 6); HF FET vfo. 

AUG 69. FET regen for 3.5 MHz up: FM 
crystal switching: 5/8-wave vertical: intro 
duction to ICs: RTTY tone generator 
good/bad transistor checker; 2m AM TX 
measure transistor Ft; 160m propagation 
triac applications; simple i-f sweep gen-
erator: transistor keyer; SE1-100 on 6m; xtal 
frequency measurement; Extra class 
license study (part 7); FM deviation meter; 
ORP AM 6m TX; circular quads; FM noise 
figure, transistor parameter tracer. 

SEPT 69. Tunnel diode theory: magic tee 
soldering techniques; wave-travel theory, 

cable shielding; transistor theory; AM 
noise limiter, AFSK generator transistor 
amp debugging; measure meter rests 
tance. diode-stack power supply: transis 
tor testing: 2'2 W 6m TX; HX•10 neutraliz-
ing. capacitor usage, radio propagation 
AM mod percentage; Extra class license 
study (part 8). 3.400Z linear. ATV vidicon 
camera. 2 transistor testers: FET corn 
pressor: rf plate choke. 

OCT 69. Super-gain 40m antenna; FET 
chirper. telephone info: scope calibrator. 
thyrector surge protector: slower tuning 
rates; identify calibrator harmonics. FM 
adapter for AM TX. CB sets on 6m. propor• 
!tonal control xtal oven, xtal filter installa-
tion; 0-multiplier; transceiver power sup-
ply, Extra class study (part 9) 

NOV 69. NCX•3 on 6m; i-f notch filters: dial 
calibration; HW-32A external vfn; 6m con 
verter: feedline info: rf Z-bridge: FM mo-
bile hints; umbrella antenna 432-34 TX 
(part 1); power supply tricks with diodes: 
transistor keyer: transistor bias design; 
vxtar:VHF signal generation, electronic 
aac   SB-33 mods, Extra class study 
(part 10); SB-34 linear improvements 

DEC 69. Transistor-diode checker, dummy 
loadlattenuator: tuned filter chokes. band-
switching Swan 250 & TV-2: 88 mH selec-
tivity: math exercises: RTL xtal calibrator; 
transistor PA design, HV mobile p s.; 1•10 
GHz fregmeter; CB rig on 6m, Extra class 
license study (part 11); 1970 buyer's guide 

70 
JAN 70. Transceiver accessory unit: 
bench power supply: SSTV color method. 
base-tuned center-loaded antenna; 6m 
bandpass filter; Extra class license study 
(part 12), rectifier diode usage; facsimile 
info. 

FEB 70, 18-inch 15m dipole. 6m converter. 
high-density PC board: camper-mobile 
hints; 2m frequency synthesizer: encod-
ing/decoding for repeaters: DX-35 mods; 
panoramic VHF AX, vanable-Z HF mobile 
mount; Extra class license study (part 131; 
linear IC info; ORP 40m TX: IC a multipli• 
er. 

MAR 70. Gdo applications; charger for dry 
cells; FM frequency meter; PC board con-
struction; ham FM standards: cheap rf 
wattmeter; multifreq FM oscillation; "i-f" 
system modules (part 1), Six-er mods; gdo 
dip lite; Motorola 41 V conversion. CW 
monitor; buying surplus logic. SSO-23A 
sonobuoy conversion; GRC-9 AX/TX con-
version; Extra class study (part 14), intro 
to VHF FM. 

APR 70. Noise blanker; 2m hot carrier di-
ode converter; repeater controller; under-
standing COP repeater; 7/8-wave 2m an• 
tenna, Extra class study (part 151; inexpen-
sive semiconductors. renovating surplus 
meters; linear amp bias regulator: hi-per-
formance 1-f amp & agc system; SSB lot° 
for shortwave radio; vacuum-tube load 
box. general FM dope & repeater guide: 
meggering your antenna. 

MAY 70, comments on -'FM docket" 
418803; future of CW: FM-AM AX aligner: 
5/8-wave verticals; using 2m intelligently, 
auto burglar alarms; power supplies from 
surplus components; -i-f"  system 
modules (part 2): VHF FET preamps: 
educated "idiot" lights; postage-stamp 
6m TX: Extra class study (part 161: Bishop 
IFNL, low-band police monitor; mobile 
CW TX; Wichita autopatch. 

JUNE 70.DDRR antenna, vfo circuit; re-
mote swr indicator, indoor HF vertical; 
two AX on one antenna; environment & 
coax loss; 2-el trap verticals; buying sur-
plus; two 40m ORP TX; 21 dB 2m beam; Ex-
tra class study (part 17). 

JULY 70. Improved Color Slow-Scan Tele-
vision; How to Build a Keyer; 450-MHz 
Mighty Mite -one-transistor superregen• 
erative receiver: Cheapie 6-Meter Half-
Gallon -use 811-As and be heard; A High. 
Performance Power Supply -using an IC 
voltage regulator; Latham Island DXpecli-
non; Db to Power: Protection for Grid-
Dipper Coil's; Mobile CW Receiver; OSL-
ing ... Ham Radio's Own Con Game. 

SEPT 70, Integrated Circuit CW ID Gen-
erator; The Indication Oscillator -another 
dipper circuit, 1-400 MHz; Tuning VHF Re-
ceivers -clever infinite attenuator and os-
cillator unit: Repeater Antenna Separa-

tion: Diode Stacks: Deluxe Receiver Gain 
Control -using one transistor and a 
zener. Reed Relays for Coaxial Switching; 
Beer-Can Two Meter Coaxial Antenna: 
Converting 24 V Relays to 115 V ac, Ver-
satile 2m MOSFET Converter -low noise, 
high gain, ultra stable 

NOV 70. Differential J•FET preamplifier. 
Remote Quad Tuning. Two- Watt Six Meter 
Transmitter -using the crystal-hetero-
dyne vfo, Semiautomatic FM channel 
Scanning: Low-cost Automatic Keyer -an 
excellent "first proiect": Ac Switching 
with Self-Powered ICs -clever zero volt-
age switch. Pioneer Radio on the Prairies 
-what it was like 45 years ago. SST-I 
Solid-State Transceiver for 40 Meters, A 
Low-Cost AF Wattmeter, Calibrate That 
Calibrator 

DEC 70, Solid-state VHF exciter, delta f re-
quency control for SSB. 2m transistor FM 
TX. HW-100 offset tuning. "little gate" dip-
per: 3-500Z HF linear. General class study 
(part 5), "transi-test" (no good errors !): 
transistor p s current limiter 

Available issues published from 1970 are 
listed at the end of this catalogue 

71 
JAN 71. Split phones for DXing. Heath 
Ten-er mods; CW duty cycle, repeater zero 
beater: HEP IC projects; 10-15.20m para-
bolic ideas; lightning protection. IC AX ac-
cessory; attic antennas; double-balanced 
mixers: permanent marker tool, ham 
license study questions 

FEB 71, metal locator, varactor theory: 
AFSK unit, SSTV patch box, ATV hints: 
RTTY tuning indicator. tone encoder/de-
coder. 220-MHz converter: SSTV magnetic 
deflection, IC code oscillator. 6m TX beep-
er. General class study (part 6). RTTY in-
tro, perf board terminal; low ohmmeter 

MAR 71.IC audio filter, IC 6m converter, 
trap vertical ideas; digital counter info: 
surplus equipment identification; HF 
linear. simple phone patch; repeater audio 
mixer, digital RTTY accessories; coat. 
hanger ground plane: General class study 
(part 7). 

MAY 71. 75m mobile whip. 2m preamp, 
transistor amp design, 10m DSB TX, port-
able FM transceiver directory. audio com-
pressor-clipper, transistor LM I regmeter 
450•MHz link TX. simple At filter. 1-tube 
2m transceiver, surplus 2m power amp. 
General class study (part 8) 

JUNE 71. 2m beam experiments, 3-el 2m 
quad, multi-band dipole patterns. weather 
balloon vertical, pocket-pager squelch; 
Two-er vfo; tuning mobile whips. transis-
tor power supply, capacity decade box; 
40m gain antennas, General class study 
(part 9) 

JULY 71.1C audio processor, audio signal 
generator. CW filter, 2m FM oscillator; 2m 
collinear vertical. FM supplier directory; 
Motorola 0-strip conversion; transistor 
beta tester, General class study (part 10). 

AUG 71. Ham facsimile (part 1): 500-Watt 
linear, dimensions for July collinear: 
4-tube 80/40 station, vfo digital readout: 
Jupiter on 15m; General class study (part 
11): pink ticket wave-meter 

SEPT 71. Transformerless power sup-
plies; solid-state TV camera: IC substitu• 
lion: two rf wattmeters; IC compressor-
agc; multichannel HT-200, ham facsimile 
(part 2); causes of man-made noise; vfo 
with tracking mixer; General class study 
(part 12), transistor heatsinking. IC pulse 
generator: phone patch isolation; hcd 
wattmeters 

OCT 71. Emergency repeater COR, trans-
ceiver power supply; predicting meteor 
showers; digital switching: reverse-cur• 
rent battery charger: passive repeaters; 
earth grounds: audio "tailoring" filters, 
Swan 350 mods. 

NOV 71, 3-el 75m beam; motor-tuned 
ground plane. 2m gain vertical; transistor 
biasing; split-site repeater; fox-hunting: 
audio filter; transistor/diode tester; xtal 
tester; 6m kW amp. 10-15-20m quad: tran-
sistor pi-net final: antenna feedline; corn-
munications dBs. 2300-MHz exciter. 

DEC 71. Convert Your 7-MHz Cubical 
Quad to All Bands, The Indoor Quad; Get-



ting to Know Tee Squared Ell; More Power 
From 6146s: Radio Direction/Range Find-
er; Morse Memory - 30-letter memory for 
ident, contests. etc.: SCR Mobile Theft 
Alarm: DX OSOs or contacts: Code Short. 
hand: VHF Double Sideband 

72 
FEB 72. A Solid-State High Frequency Re-
generative Receiver -el cheapo using 
one IC: Tips for Raising Your Code Speed 
to 20 WPM: Why Not Try ORP? VHF Dum-
my Load Wattmeter; CW DX On V2 Watt - 
enjoy ORP with this 1-Watt rig: 20-60 W 1-4 
Band TX - two-tube CW transmitter; 
Quick and Easy PNP/NPN Transistor Sort-
er: Self-Contained Reflected Power and 
CW Monitor; Circuits. Circuits. Circuits: 
The Automatic Transmission Line Tuner 

MAY 72. Quick Band Change Mobile An-
tenna -with output indicator; How to Get 
the Stuff into the House: Anti-CW RTTY 
Autostart. A Modern VHF Frequency 
Counter -can be built for under $100; TV 
Sync Generator -using ICs: Radio As-
tronomy; Noise and Receiving Antennas: 
The Sewerpipe Antenna -2m FM. of 
course: Circuits. Circuits, Circuits: Simple 
Car Ammeter-all solid state 

JUNE 72. Six Elements on Twenty Meters 
-eliminate ORM, Slow Scan Television - 
basics; Active Filter Design and Use -all 
kinds of filters .. Part I. Radio Astrono-
my for Amateurs (Part Ill. 20 dB Beams -
design and construction of VHF anten-
nas. Phasing Multiband Verticals -ten 
thru eighty meters; 300-MHz Frequency 
Scaler -extends frequency counters to 
VHF. Circuits Circuits. Circuits; RTTY Fil-
ters -elliptic function filters; Trouble-
shooting for the Novice. 

JULY 72. Solid-State VHF Amplifier; The 
Phase-Locked Loop; VHF Converters; Add 
$15 T-Power; 1296-MHz Mixer; The VHF 
Specialists FM Amplifier; Meteor Shower 
DXing; Tone Decoder and Carrier Relay 
Circuits -using the 741 op amp; Flying 
Spot Scanner for SSTV -solid-state unit. 
simple. relatively; Active Filter Design, 
Part II. 

AUG 72. SSTV intro; speech processor. 
FM repeater info; test probe construction, 
GE Progline ac supply. 432 rf testing, pre. 
amp compressor; Six-er mods, phone 
patch; Two-er info: solar info, SCR regu-
lator for HVPS;  xtal oscillator. FM 
RX adapter: auto theft alarm 

SEPT 72. Plumbicon TV camera: W WVB 
60-kHz RX; cigar tube signal generator. 
CW active filter; rf testing at 1296-3500 
GHz. balun antenna feed; transistor 
power supply; IC 6m RX, IC FM/AM detec-
tor (part 2); active filter design (part 31: 
K20AW frequency counter (part 3); 2m fre-
quency synthesizer (part 1) 

OCT 72. Corrections for Aug. FM RX 
adapter. 2m frequency synthesizer (part 
2): 6m transistor vfo: nano•ampere meter: 
time-frequency measurement (part 1): ac-
tive filter design (part 4); repeater timer: 
Extra class O&A (part 3): balloon vertical. 
ID generator; time-delay relay; 432 filter 
ideas; dc-ac inverter; hc-diode converter. 
RTL decade and nixie driver, plus-minus 
supply for ICs 

NOV 72. HF transistor power amps; RTTY 
Selcal: IC trf RX transistor keyer: emer-
gency power: 220-MHz preamp; double-
delta antenna; simple converter usin9 
modules; HF rf tester; "lumped line' 
oscillator; 2m frequency synthesizer (part 
31; K20AW counter errata: 2m preamp; Ex-
tra class O&A (part 4); hi-Z voltmeter: 
Nikola Testa story: VHF swr meter: tran-
sistor regen RX; 432 SSB transverter: ac 
arc welder; intro to computers; hybrid AM 
modulator; HR-10 RX mods: 10m transis-
tor AM TX; 40m ground plane: IC logic de-
monstrator: overload protection; i-f/rf 
sweep generator; digital frequency count• 
er; aural TX tuning. 

DEC 72. SSTV scope analyzer; 2m FM RX; 
tone burst encoder and decoder: universal 
if amp; autopatch hookup. LM380N info; 
voltage variable cap info; 2m 18-Watt amp; 
SSB modulation monitor; xtal freq/ 
activity meter; 10 A var, dc supply: trans-
mission line uses; radio astronomy; in-
ductance meter; 75 to 20m transverter; 
LED into: 40m preamp; transistor vfo; 1972 
index; 2m preamp. 

JAN 73. HT-220 touchtone; 3-el 20m yagi; 
50-MHz frequency counter, speech pro-
cessor. 2-tone generator, FM test set. tilt-
over tower; 2m converter using modules: 
tunable AF filter: six-band linear; 10m if 
tuner: diode noise limiter. CW/SSB agc: 
HW-22A transceiver 40m mod; HAL ID-1 
mod. 

MAR 73. A Fast Scan Facsimile System -
use it with SSTV, Six and Two Meter High 
Power -using a $25 surplus amplifier, A 
Digital Tape Distributor for RTTY, The Am-
ple Amplifier -all band. 1200 Watts: Pop-
ular SSTV Circuits (Part III, Improving the 
Indoor Antenna System -using copper 
foil; FM Deviation Meters, Time Fre-
quency Measuring System (Part III); An-
other Use for 400-Cycle Transformers. 
Bandpass Filter Design. 

APR 73. FM deviation meter, 2m FET pre-
amp. two 2m power amps. repeater con. 
trol (part 1); repeater licensing, European 
2m FM; FM scanner adapter. RCA CMU15 
mods. lightning detector, CB alignment 
gadget: transistor rf power amps (part 21. 
repeater economics 

JUNE 73. 220-MHz signal generator. UHF 
power meter: repeater licensing info. 
RTTY autoswitch; 40m hybrid vfo TX, an-
tenna polar mount: 10-15-20m quad: 
K20A W counter mods, double coax an-
tenna, ham summer lob: tone decoder; 
field strength meter, nicad battery pack: 
ohmmeter. FCC regs (part 1) 

JULY 73, Tuneable Oscillators for 2m FM 
Receivers, Basic ATV System -a T-44 
transmitter strip does most of the work; 
Multiple Output Frequency Standard -
lets you calibrate your receiver in .0625-Hz 
increments; Digital Identification Unit; 
450-MHz Power Divider -easily-con-
structed matching system for stacked ar• 
rays; CW Filters, Bared and Compared -
complete with scope traces and band-
width specs; 85 dB Gain 2m Antenna: 
Compromise Multiband Antennas; Grid-
Dip Tuning the Quad Antenna. 

AUG 73. Log-periodics (part 1); tone burst 
generator; rf power amp design; transistor 
radio intercom. 160m antenna: SSTV mon-
itor; low-cost frequency counter; VOM de-
sign, ORP 40m TX; 432-MHz exciter, FM 
audio processing; FCC regs (part 3). 

SEPT 73. Repeater control system; log pe. 
riodics (part 2); 2m RX calibrator; PLL IC 
applications; IT pad hookup: Heath HW-7 
"S" meter; OSCAR-6 Doppler: 2m coaxial 
antenna; 2m converter: IC keyer; measure 
antenna Z; FCC regs (part 4) 

NOV 73. 450-MHz exciter; intro to ATV cir-
cuits; nicad voltage monitor; autopatch 
connections; IC meter amplifier: TR-22 ac 
supply: indoor vertical; IC AF filter: mo-
mentary power failure protection; 160m 
antenna coupler: Motorola HT info; SSTV• 
ISB. Class B AF amp. FCC regs (part 6) 

74 
FEB 74. SSTV monitor info! IC audio 
amps; scope sweep generator; 15/20m 
vertical, telephone line control system, 
PC board construction; var-0 AF filter; 
blown-fuse indicator: 40m CW station 
with Ten-Tec modules; simple preamp 
compressor; single-IC RX: "432-34" final 
assembly; transistor keying circuit: 7-seg-
ment readout with nixie driver. 

APR 74. VOX for repeaters: tone-operated 
relay; HF transverter; 10 to 2m TX convert-
er; remote control panel for scanner; RCA 
FM TX tuning; subaudible tone generator; 
FCC regs (part 9): repeater atlas. 

MAY 74. CD car ignition, audio compres-
sor into. interference suppression for 
boats; auto burglar alarms: 2m IC preamp; 
10m FET converter. 

JUNE 74. Poor Man's Quad; Reconciling 
the Long Squared Quad -developing a 
new type antenna: Antenna Load Indica-
tor: Matching: Remotely tunable Antenna 
Coupler; A Practical Ground System for 
160: Wide-Range Antenna Tuner: Old An-
tennas and New Baluns -build a double 
zepp: A Multiband Ground Plane -10-40 
meters: Mod Quad for Frustrated Cliff 
Dwellers 

JULY 74. 4-1000A linear. universal Ire , 
quency generator; universal AFSK gener-
ator: 555 (C timer. 80m phased array. 135-
kHz-432-MHz preamps; 10m ORP AM TX, 
3000 V dc supply, how to read diagrams 

AUG 74. Toroidal directional wattmeters, 
450-11Mz FET preamp; use gdo to find "C", 
Trimline IT pad hookup; R390 & R392 RX 
mods: tracking CW filter; aural voltmeter, 
universal regulated supply, SSTV scan 
converter; TTL logic problems: ID timer. 

SEPT 74. MOSKEY electronic keyer (part 
1): WX warning system; Heath 10-103 
scope mods; ORP 6m AM TX, rf speech 
clipper; audio noise limiter: WX satellite 
on SSTV monitor; universal IC tester. min-
iature rig construction: tower construc-
tion; infinite rf attenuator, electronic 
photo flash ideas, IC "select-o-ject --

OCT 74. Microtransistor circuits, synthe-
sized HT-220 (part 1); repeater govern-
ment: regulated 5 V dc supply. FM Selcal; 
removable mobile antennas. Motorola me-
tering: 2m vertical collinear. Motorola 
model code. 2m coaxial dipole; 1.6-MHz i-1 
strip; MOSKEY electronic keyer (part 2); 
carbon mike circuit; hi-power lo-pass fil-
ter: 6m preamp; 3-wire dipole: ATV sync 
generator. NCX-5 mods: mobile whip for 
apartment dwellers; SSTV automatic 
vertical trigger. 

NOV 74. K20AW counter update; regulat-
ed 5 V dc supply, wind direction indicator: 
synthesized HT-220 (part 2). 20m 3-el 
beam, autopatch pad hookups, double-
stub antenna match; Novice class instruc-
tion; digital swr meter (part 1): 6m con-
verter (1.6•MHz i'fl, "C-bridge", MOSKEY 
electronic keyer (part 3); Aug. SSTV scan 
converter errata, repeater off-frequency 
indicator 

DEC 74. Care of nicads, wind speed/direc• 
lion indicator: WX satellite video convert-
er; electronic keyer, hints for Novices: un-
known meter scales, SSTV tape ideas. 
TTL logic probe; public service band con-
verter; tuned-diode test receivers: digital 
swr meter (part 21: telephone pole beam 
support; rhombic antennas: 1974 Index. 

75 
FEB 75. Heath HO-10 scope mod for SSTV. 
electronic keyer, digital satellite orbital 
timer: OSCAR-7 operation; satellite orbit-
al prediction, Heath SB.102 mods: com-
paring FM & AM; repeater engineering; 
Robot 80-A SSTV camera mod; neutraliz-
ing Heath SB-110A; "Bounceless" IC 
switch, tape keyer for CW TX 

MAY 75. IC Callsign Generalar; Playing 
with Power on 432: Does Ether Cause 
Gravity?: OSCARing Your FM Rig; In Pur-
suit of the Perfect SSTV Picture, Ac Power 
for the HW-202; You Can Work 75m DX; 
The Postage Stamp Squelcher: disaster in 
Honduras. 

JUNE 75. Home Brew this SSTV Monitor; 
El Cheapo Superbeam; The Smart Alarm; 
RF Power at 432; Dirt Cheap Tunable IF 
for Converters: All Band Frequency Mark-
er, Front Burner for Six; Three on Fifteen; 
Presto! Transistor Checker from VOM: 
How to Put on a Professional Slide Show. 

JULY 75. OSCAR Special' Antennas for 
OSCAR - What Really Works?: How You 
Can Take OSCAR's Temperature; FM 
Alignment Oscillator; The Audio Synthe-
sizer for ATTY. SSTV and Whatever; Ham 
Radio in the Arctic -1925; Gee, What's a 
Zepp?; Vertical Antennas for the Novice: 
Preventing Regulator Carnage; The Ulti-
mate in Variable Selectivity; Phone Patch-
ing -A Public Service. 

AUG 75. 146/432-MHz helical antennas 
(Part 2); 20 minute ID timer; digital swr 
computer (part 1); debugging rf feedback; 
DVM buyer's guide; WX satellite monitor; 
CMOS "accu-keyer"; PC board methods; 
sweep-tube final precautions: compact 
multiband dipoles; small digital clock, ac-
cessory vfo for HF transceiver: modern 
non-Morse codes; multi-function genera-
tor; 2m scanning synthesizer errata; 
KP-202 walky charger: 10m multi-element 
beam 

SEPT 75. Calculating frequency counter; 
WX satellite FAX system (part 1); IC milli-
vol t meter; three-button TT decoder: 
troubleshooting SSTV pix. 40m DX ant em 
nas; 146/432-MHz helical antennas (con-

clusion); digital swr computer (conclu-
sion), reed relay for CW bk-in, NE555 pre-
set timer, power-failure alarm. portable 
ORP rig power unit; precision 10 V dc re-
ference standard: 135-kHz i-f strip: tele-
phone handsets with FM transceivers; 
Motorola T-44 TX mod for ATV; 0-60-MHz 
synthesizer (part 1), ham radio PR 

OCT 75. A deluxe TTY keyboard (part 11, op 
amps: a basic primer: an introduction to 
microprocessors: 2m synthesizer (conclu-
sion): satellite FAX system (conclusion); 
regulated supplies (dispelling the mys-
tery): digital logic made simple: FCC inter-
view: a contest uP system, digital clock 
timebases: the operating desk. ORP 432: 
ham PR 

NOV-DEC 75. Blockbuster double issue. 
Flip-flops exposed; breakthrough in fast 
scan ATV, strobing displays is cool, the 
tuned lunch box (antenna tuner for HF 
transceivers), a deluxe TTY keyboard (part 
2): the 127' rotating mast, less than $100 
multi-purpose scope for your shack (part 
11, predicting third-order intermod. feed-
line primer, ORMing the Third Reich, why 
tubes haven't died, instant circuits-build 
your own IC test rig. the K20AW synthe-
sizer PROM-oted, a ham's intro to micro-
processing, ground fault interrupter (a 
keep-alive circuit for yourself). a $1 strip 
chart recorder. an even simpler clock 
oscillator, the Fun City surplus scene: up-
dating Inc Heath IB-1101 counter, 256 
pages , 

76 
FEB 76. Build a Start led Communicator 
Trekkies special, Synthesized IC Fre-
quency Standard , You Can Make Photo 
PC Boards, How's Your Speech Quality?: 
ASCII-to-Baudot converter. RTTY Autocall 
-the Digital Way, Improving the FT-101: 
Night DXing on 10 and 15m. Really Soup 
Up Your 2m Receiver, Put YOUI SB-10 on 
160m 

MAY 76. Special Antenna Issue! The Mag-
nificent Sevens Microhelix; An Allband In-
verted Vee; Closed Loop Antenna Tuning: 
The 75-80m Broadbander: The Magic of a 
Matchmaker; How to Coax Your Antenna, 
40m DXing -City Style: The Secret 2m 
Mobile Antenna; An Inverted Vee for 
160/80m, The Dipole Dangler: Amateur 
Weather Satellite Reception, Scan Your 
HR.212; A Very Cheap I/O-the Model 15: 
Code Converter Using PROMs. A Nifty 
Cassette-Computer Systems, The Ins and 
Outs of TTL, Build a CW Memory; 
5/8-Wave Power for Your HT, 555 Timer 
Sweep Circuit for SSTV: AM Is Not Dead - 
It Never Existed at All; Computer Lan-
guages -Simplified 

JUNE 76. VHF Special! Super COP -Digi-
tal, of course!, Touchtone Decoder -us-
ing a calculator readout, Simple Amateur 
TV Transmitter, Amateur TV Receiving 
System; Mobile Autodialer. Autocall '76 - 
using a touchtone decoder. Build This Lab 
Type Bridge -and measure transformer 
impedances. How Those Triangle Things 
Work -a sort of op amp handbook; Those 
Exciting Memory Chips -RAMs, ROMs, 
PROMs, etc; ASCII/Baudot with a PROM 
-for ribbonless RTTY on computers. Aim 
Your Beam Right -with a programmable 
calculator. 

JULY 76. Perfect CW -drive 'em crazy with 
the keycoder I. The Mini-Mite Allband ORP 
Rig -a mighty 7 Watts, A Fun Counter Proi• 
ect -under $50; Build a FAX from Scratch 
-then get satellite pictures and other 
things, Der Repeatermeister - repeater 
control with ID: The Giant Nixie clock. 
Creative SSTV Programming, CW Regen-
erator/Process; What's Up on 156 MHz?; TT 
Pad for the Wilson HT, Power Supply 
Testing -to save your digital circuits, A 
RTTY/Computer Display Unit; Your Com-
outer Can Talk Morse: Gain for Your HT -a 
half-wave whip; The Super Transmatch, 
Simple VHF Monitor. 

SEPT 76. The Surprising DDRR Low Noise 
Antenna (part II); Ultrasimple Regulation 
with New IC -power supply design great. 
ly simplified; Can an Indoor Antenna 
Work? -making the best out of a bad bar-
gain: Inexpensive 12 Volts for Your Base 
Station; A Test Lab Bonanza -using a 
transistor radio; Protect Your VHF Con• 
verter -novel antenna relay. ridiculously 
Simple RTTY System. How to Catch a 
CBer: A 450-MHz Transceiver for Under 
$130: Space Age Junque II; PROM Mem• 
ory Revisited; Eight Trace Scope Adapter; 



The PROM Zapper: Sneaky Baudot —with 
an ASCII keyboard!, Simple Graphics Ter • 
minal —using surplus; Counters Are Not 
Magic —they're simple 

OCT 76. Build a Weird 2 Band Mobile An-
tenna, Build a Counter for Your Receiver, 
How Do You Use ICs? (part  ORP Fun on 
40 and 80 —have a real ball with just 5 
watts. The Hybrid Quad —low windload. 
expense. hassle, Frequency Detector for 
Your Counter, Programmable CW ID Unit 
—for RTTY. repeaters, mobile, etc., New 
iCs for the Counter Culture —simple• 
counters with less used power, Is My Rig 
Working or Not? — build an effective 
radiated field meter and know ,' Quickie 
Collinears for 15 and 10 —satisfaction 
guaranteed, Build a Super Standard — 
goes right down to 1 Hz; The Incredible 
Lambda Diode. Mechanical RTTY Buffer; 
Have You Used a Triac Yet?. How To Inter-
face a Clock Chip — Baudot. BCD, or ASCII 
conversion, A TTL Tester —great for un-
marked bargain ICs, The New Ham Pro• 
grammer — making those confounded uPs 
work, BASIC? What's That —the basics ()-
BASIC; The Soft Art of Programming (par' 

NOV 76. Blockbuster 288-pg. issue! Cord 
Less Iron Tips: Bicycle Mobile; Build a Sim 
ple Lab Scope —costs less than $70!: Get 
on Six with Surplus —the el cheapo RT-7Ci 
is a natural: The Beam Saver —rotor mem 
ory system, Updated Universal Frequenc 
Generator; The Shirt-Pocket Touchtone 
Liquid Crystal Display Guide. Self-Pow 
ered Mike Preamp; The Wind Counter, The 
S38 is Not Dead!' The Amazing Inverted L 
—antenna for 20. 40, and 80m. Battery 
Chargers Exposed; How Do You Use ICs 
(part Illy Thirty Years of Ham RTTY; Big 
Noise Burglar Alarm, Dandy Digital Dial 
Decoder; Weather Satellite Display Con• 
trol; Ham Time-Sharing Is Here for You!: 
The Soft Art of Programming (part Illy 
OSCAR Smoke Tester —power supply 
tester; The Man Who Invented AC — Tesla, 
the greatest pioneer of them all: Baudot to 
ASCII —you want to learn programming?: 
Baudot and BASIC —an interpreter for a 
Baudot computer; Toward a More Perfect 
Touchtone Decoder. Using a Wireless 
Broadcaster; The Quiet Spy —amateur un-
covers spy ring in the US!, The Benefits of 
Sidetone Monitoring —and how to do it 

DEC 78. Go Tone for Ten —simple sub 
audible encoder: World's Simplest Five 
Band Receiver?: How Do You Use ICs? 
(part IV); A Super Cheapo CW IDer; The ZF 
Special Antenna; CT7001 Clockbuster; 
Savin9 a CBer; A Ham's Computer; What's 
All This LSI Bunk? —an ostrich's eye view 
of the microprocessor; The Soft Art of Pro-
gramming (part 1111: Put Snap into Your 
SSTV Pictures —using a $20 frequency 
standard; What's All This Wire- Wrap 
Stuff? —talk about cold solder joints! Ex-
ploding the Power Myth, Exploding the 
SWR Myth; The IC-22 Walkie —portabliza-
tion with nicads: Watch DX with a Spec-
trum Analyzer; DXing with a Weather Map. 

HOLIDAY 78. 55-article issue! An Inexpen-
sive 400- Watt HF Amplifier; How Do You 
Use ICs? (part VI: Mobile Smokey Detector 
—10 5 GHz; use it or lose it!: Add RIT to 
Your Transceiver; DXpedition: Memories 
for a Lifetime —reflections of HK1TL; De-
sign Your Own ORP Dummy Load; Fail• 
safe Super Charger —multi-rate. too!; The 
Amazing 18" Antenna for 160m. Replacing 
the Knife Switch —simple TR system for 
the Novice; Now You Can Synthesize — 
the VHF Engineering approach to 2m hap• 
piness. Hutchinson's Remedy —the chirp. 
less CW machine; The Mod Squad Does 
the Pocket Scanner —Radio Shack Pro-4 
update: TR-22 Mod Squad; What Comput-
ers Can and Can't Do; A Ham Shack File 
Handler —program in BASIC for OSLs. re-
peaters. etc ; Print Your Own Logbook — 
on your nearest computer: Shoeing Your 
HT: Cash In on the CB —installation for 
fun and profit: Tuning Those Big Antenna 
Coils, The 2m Mod Squad Tackles the 
Weather Radio—and wins!: Hamming by 
laser. A 60-Foot Antenna on a 20-Foot Lot 
—solving a 40m Novice problem: Dual 
Voltage Power Supply; An Autopatch 
Busy Signal: Inside the GLB —a gutsy look 
at a synthesizer! How to Bug an Automat-
ic Keyer: A 450 Duplexer — that fits in your 
=ar: Will Silver-Zinc Replace the Nicad? 

77 
JAN 77. SSTV Test Generator —invaluable 
diagnostic tool, How Does Your Rig Per• 
form? —an example using the HW-7; 

What's The Best Antenna for 160? —the 
inverted vee compromise. 200 lb. Cookie 
—microwave repeater control, A Super 
Log —a program for the ham shack corn• 
outer; Practical Solar Cell Power —great 
for remote repeaters; A Simple RC supsti-
tution Box —using a matrix, Double Side-
band: Something New? —one for voice, 
one for SSTV; A Vest Pocket ORP Rig —if 
you have a big one; Antenna Magic 
—good advice on antenna fundamentals. 
Plus 40 more. 

FEB 77. Give That Professional Look To 
Your Home-Brew Equipment —win prizes; 
Give the Hamburglar Heart Failure —car 
alarm system; Contest Special Keyer — 
has short but adequate memory; You Can 
sound better With Speech Pre-emphasis 
—a simple circuit which will work won-
ders. Getting a Patent —Is It Really Worth 
It? —how to do it. if you really want to: 
SSB: The Third Method —bet you cant' 
even name the first two. The TTL One Shot 
—another digital building block; Comput-
erized Satellite Tracking —the needed 
software; Drive More Safely With  Mobile 
Dialer —hold 4 or 8 phone numbers in a 
PROM; Tune Up A Random Wire —world's 
simplest antenna for 80-15 Plus 10 more. 

MAR 77. Pitcairn Island —an inside look at 
VR6TC; How Do You Use ICs? —part VI, 
PROM Message Generator For RTTY — 
keyboards are obsolete; Inexpensive Vari-
able DC Supply —easy and quick; The His-
tory of Ham Radio —part I. Versatility Plus 
For the HW-202—external channel mod; 
Making Your Own PC Boards —part I. An-
nouncing the PCF —legal aid for ham 
problems; Build Your Own Car Regulator 
—solid state; The Happy Flyers —fun and 
public service. Plus 15 more 

APR 77. RTTY? What's That? —how to get 
started with teletype; Making Your Own 
PC Boards —part II; 80 CW for the 6800 —it 
works; The Super Clock —what'll they 
think of next?: The Final Feeder —driving 
a high power amplifier: What About Sur-
plus Nicads? —how to test and repair 
them; The History of Ham Radio —part II; 
Retire to a Ham Heaven —how to go on a 
permanent DXpedition; The Carbon Mar• 
vel —best mobile mike yet?; The Minicom 
Receiver —finally. a ORP allbander. Plus 
25 more. 

MAY 77. Build The World's Simplest Keyer 
—uses 555 timers; Predict the Weather! — 
a complete satellite receiver; The History 
of Ham Radio —part III; Let BASIC Control 
Your Next Contest! —with Extended Tiny 
BASIC language; Understand Your Pet 
Rock —tips on crystal oscillators; TTL 
Techniques —bypass those glitches; Stop 
Timeouts! —build this 10-minute ID timer; 
Quick Vertical —for 20 and 40: Try Power 
Saver Logic —a guide to CMOS applica-
tions; All-Electronic Selcal —uses a UART 
for versatility. Plus 24 more. 

JUNE 77. Build This CW Filter —darned 
good, The W1BB Story —a visit with the 
king of 160; Ten Watts on 2—it's possible 
with this rock crusher!. At Last! A 10m 
Band Plan —requires a CB radio: Sheet 
Metal Brake —build microwave compo-
nents. Practical RS Design —do it right 
this time. Regulated Nicad Charger — 
don't cook 'em! Current-Saver Counter 
Display — mulitplex those LEDs!. New PC 
Techniques Unveiled! —dig out your old 
:hemicals: How Do You Use ICs —part VII 
Plus 22 more 

JULY 77. A Battery Voltage Monitor —how 
simple can an IC project get?; Hunting 
Noise —with a grid dipper; Hams Profit 
From CB —how to set up a service center; 
Patch Up Your 101 —simple mod for the 
HW-101: Dipole Designer Program —cal-
:ulates coils and length: CB to 10 —parts 
III, IV, and V. World's Smallest Continuity 
Tester —it's almost minute; Digital Syn-
thesizer —revitalize old xmtr strips; Phone 
Patch Tips —a lost art?; Digital Clock Fail-
Safe —so you won't miss the train. Plus 18 
-nore. 

AUG 77. Antenna Special! Centerfed Spe-
cials —for the small city lot: Build a Dou-
ble Bazooka —give your signal a blast; 
Dirt Cheap Directional Array —for the se-
rious DX hound, Instant PS Regulation —a 
quickie, The Zeppy Vertical —a perfect 2m 
antenna; The 8JK Array Revisited —inex-
pensive and effective; Build a Brute Power 
Supply —completely regulated and pro-
tected: Computer Logger —for those who 
keep logbooks: build a kW Linear —a 
4-1000 provides the punch: PC Layout Tips 
—next time, do it right! Plus 44 more 

SEPT 77. RTTY Special! A FAAR-OUT DX-
pedition —airborne VHF and OSCAR!: Sc 
You Want to Get Into RTTY? —"Call For 
Papers" winner; Design an Active RTTY 
Filter —eliminate CW ORM and noise 
Build a RTTY Message Generator —it's 
programmable!; FSK for the Drake —easy: 
Baudot To ASCII Converter—use it for 
OSCAR RTTY; RTTY With the KIM —fea-
tures built•in display!: FSK for the FT-101 
—a simple mod for RTTY: Noise Rejector 
—great for CW or phone receivers; A Prac-
tical 2m Synthesizer —who said it can't be 
built? Plus 17 more 

OCT 77. W.A.S —Easily! —catching the 
last few; Try Your KIM-1 on RTTY —CUL on 
your computer: Try a Trapped Dipole— 
save copper and coax!: Novice Antenna 
Specials —tips for that first antenna. Traf-
fic Handling Explained —a lost art?: One-
Cent Channels For the IC-22S —inflation 
fighter!, Sensitive Meters Saved: Add Jazz 
to Your Tempo —with a few simple mods: 
Interested In Television?— how to get 
started: Digital To Audio Decoder —for the 
blind operator Plus 26 more 

DEC 77.The History of Ham Radio —part 
V. How Do You Use ICs? — part VIII; A Kilo-
watt Alternative —try a gain antenna; The 
DA4FB Story —American repeater in Ger-
many; Computerized Global Calculations 
—finding the best way to Pago Pago; Run, 
Sheila, Run! —real-life radio control; CB to 
10 —parts VI and VII: amplitude vs. Fre-
quency —poor man's spectrum analyzer. 
Regenerated CW —CW as you like it. Plus 
41 more. 

78 
JAN 78. Build a Better Phone Patch —hy-
brid-op amps —the works: Build a 3./k Dig-
it DVM — replaces old meters!: ORP Hints 
—for low-power freaks; Custom-Made 
Thermistors —f or precise values; UHF 
Propagation —believe it; Put an ELF in 
Your Keyer —sneaky computer strikes 
again: CB to 10—part VIII; The Extreme 
Basics of Antennas —for pre•Novices: 
Versatile Transistor Tester —save expen-
sive devices; How to dissipate 200,000 
Megawatts —fool Mother Nature Plus 36 
more. 

MAR 78, Old Rigs Can Live Again! —a 
guide to their resurrection; Novices. Pad-
dle Your Way to Happiness —super de-
luxe Novice keyer; 1220 MHz —Use It or 
Lose it! —simple gear you can build and 
enjoy; New Protection For Your Car —sim-
ple force field system; The World of Tone 
Control —a virtual encyclopedia on the 
subject: Another Approach to the ASCII/ 
Baudot Headache —a Model 15 and an 
SWTP system: Surprisingly Low-Cost Lab 
Supply —an IC regulator does it!; The So• 
lar•Powered Ham Station —one hundred 
Watts. yet!, Are You Afraid To Build?— 
how to get organized and started; How to 
Use a Varactor —And Why —semi-exhaus-
tive article. Plus 33 more. 

APR 78. How to Succeed on 1296—cat-
food can 50-Watt amplifier: How Do You 
Use ICs? — part IX; The Challenge of 10.5 
GHz —use it or lose it to Smokey; Now 
Anyone Can Afford a Keyboard —surplus 
keyboard. KIM, and software; Is TTL Al-
ready Obsolete? —CMOS vs. TTL; Improve 
Your HW-2021 —more flexibility. etc.; Sim-
ple CW Interference "Filter" —diode code 
regeneration, How Sunspots Work —ba• 
sics for the Novice; Use Noise to Tune 
Your Station —build this simple noise 
generator; Danger! Microwave Radiation! 
—just how much is dangerous? Plus 19 
more. 

MAY 78. Official FCC RFI Report —curing 
radio and TVI: Fake 'Em Out With Remote 
Control —TT-operated control unit; Now 
—A Digital Capacity Meter! —simple con-
struction project; DMM Survival Course— 
"all" about using digital multimeters: 
Build This Excitingly Simple Receiver; 
Diary of a Survivor —cyberosis victim tells 
all; The Super Select-o-Ject —kill rotten 
ORM with this filter system; The Miser's 
Delight Repeater Controller —the very ID!: 
Make Antenna Tuning A Joy —instant swr 
bridge. The COP Goes Solid State —turn-
ing two Midland rigs into a repeater. Plus 
18 more. 

JUNE 78. Antenna Special! Wait Till You 
Try 16 Elements! — 15 dB gain on 2m is a 
real kick; Working 15m with a 20m Beam 
—by adding three more elements. Resur-
recting the Beverage Antenna —try this 

55-year old, low-noise. low-band antenna. I 
Better Than a Quad" —try a delta loop . 
Towering Low-Band Antennas —berserk 
mathematician figures impedance, Mod-
ernize the Matchbox —increased capaboi 
ty for a classic coupler; The 75m DX Chas 
er Antenna—the 5/84 works on 75m as 
well as 2m: Computerized Loop Antenna 
Design —in BASIC; Novice Guide To 
Phased Antennas —part I; The 21-Element 
Brown Bomber -2m beam with sadistical 
ly strong signal Plus 29 more 

JULY 78. Reincarnating Old Test Equip-
ment —a 1942 capacitance meter is born 
again, Novice Guide to Phased Antennas 
—part II: Build Your Own Digital Dial — 
great update for your receiver; Your 
'Scope Can Be Improved —simple cali-
brator: The $5 Memory Keyer —for lazy 
cheapskates; RAMmed By Morrow — 
ECONRAM III lauded; VHF Notch Filter — 
rejection can be beautiful; Yes, You Can 
Build A Synthesizer! -220-MHz synthesiz-
er for under $50; A Darn Good IDer —re-
pesters get smarter every day; VHF Trans-
verters and the FT-101 —quickie FM con-
version. Plus 34 more. 

AUG 78. Radio Row Revisited —it's alive 
and well in Tokyo: A Complete X-Band 
Transmitter —easy to build; Power Line 
DX —(almost( wireless remote control; 
The End of RF Feedback —here's how the 
pros do it; CB to 10—part IX: A W WV 
Primer —become a calibration freak; Su-
per Charger —keeps nicads up to snuff; 
HW-101 Owners, Check This. —RIT mod 
for the good old HW-101: Ham Radio Is 
NOT a Rich Man's Hobby —another myth 
exploded; New Life for Double Sideband? 
—awake, ye pioneers, and get cracking. 
Plus 34 more. 

SEPT 78. Another IC-22S Scheme —for 
oddball repeaters, Tracking the Wild Tur 
key —OF tips; DVM Scrapbook —the ba• 
sics: How Do You Use ICs? —part X: Com-
puterized OSO Records —who needs a 
logbook?: CB to 10—parts X & XI: Build 
the Triple Threat Keyer —great Novice 
project: The Ten Meter AM Antenna Spe-
cial —S5 vertical also works on SSB or FM: 
Build the IC Experimenter —getting 
started with TTL and CMOS: Two Meters 
at the Summit —a backpackers delight 
Plus 37 more. 

OCT 78. DXpedit ioning —a "how to" 
guide; The History of Ham Radio —part VI; 
Building From Magazine Articles —the 
breadboardlwire-wrap way; High Seas Ad-
venture —Ham Style —part I; Use a Corn-
outer? Who, Me?—yes, you!; Bird Watch-
ing in BASIC Land —another use for your 
micro; World's Cheapest OSLs —BASIC 
program keeps your log. too; Happiness Is 
a Smart Scanner —mods for the PBM/ 
AWE FMSC-1; A Perfect Power Supply? — 
well  almost; Antenna Design: Some-
thing New! —controlled-current distribu-
tion. Plus 37 more. 

NOV 78. Murphy's Masterpiece—the lost 
weekend; How About Some Ham Shack 
Safety? —don't be a statistic; The History 
of Ham Radio —part VII, CB to 10 —part 
XIV; a Realistic PLL rig; High Seas Adven-
ture —Ham Style —part  Squelchifying 
Cheap Receivers —junk-box project: Build 
the Brute —unique heavy-duty power sup-
ply; The Circuit Board Aquarium —no fish 
story; Who Needs Transistors? —you do!; 
Ham Help! —a telephone aid for the blind. 
Plus 47 more. 

DEC 78. A DXer's Dream Vacation —try 
sunny Montserrat: Close Encounters — 
the eyes of Texans are upon them; Re-
ceiver Diseases —and how to cure them; 
Confessions of a Stripper —confirmed 
junkor tells all; Whither Microcomputers? 
—a pro looks ahead; "This Is Your Com-
puter Speaking —how to dial up your mi-
cro: Big Max Attacks —it's W2DU vs. K4Kt, 
in the battle of the bazooka: WARC '79 
Preview —showdown in Geneva; Build the 
Flexi-Filter —a very active device; Code-
Practice Oscillators —an exhaustive re-
port Plus 29 more 

Also Available: December. 1960: June. 
July. August, September, October, De• 
cember, 1961: January, February. Novem-
ber, 1962: January, April, May. July. Sep-
tember. November, 1963: January, March, 
April, July. September, October. Novem-
ber, December. 1964; May, June, July, 
August, December. 1965: August, Septem-
Der, December. 1966: January, February, 
March, April. June, August, September. 
December. 1967; January, March, April, 
May. August. October. December. 1968, 
October, 1970 



ii 

KEINI WrI O D 

TS-180S DUAL SSB 
FILTER 
What advantages are provided by the dual SSB filter system 
in the TS-180S? 
The dual SSB filter system in the TS-180S provides the following 
advantages: 
• Improves receiver signal-to-noise ratio (S/N). 
• Improves receiver selectivity. 
• Allows greater RF speech-processor compression level. 

Which filters are supplied as standard features? 
The TS-180S operates with these filters: 

YK-88SSB IF SSB Filter #1 Standard, Built-in 
YK-88SSB IF SSB Filter #2 
(for dual filter system) Optional 

YK-88CW 500-Hz CW Filter Optional 

How much is selectivity improved by adding the second SSB 
filter? 

Even with just the one standard SSB filter, the TS-180S is very selec-
tive. Passband widths with the single and dual filters, as well as with 
the CW filter, are shown below: 

RESPONSE 
SINGLE 
SSB FILTER 

DUAL 
SSB FILTER CW FILTER 

-6 dB 2.4 kHz 2.2 kHz 0.5 kHz 
-60 dB 4.2 kHz 3.0 kHz  1.5 kHz 

The newly developed MCF type 
filter, including both the YK-88SSB 
and YK-8814, has sharp response 
characteristics. The newer filters 
are notable in their lack of re- • 
sponse "humps" away from the 
main portion of the passband ' 
curve. 

.11 .0 00 ,111.0 *orc 

How much does the second SSB filter improve S/N? 
Adding a second crystal SSB filter between the IF amplifier and the 
detector reduces wideband noise from the IF amplifier by 3 dB, thus 
giving a certain improvement in overall receiver S/N. 

How does the dual SSB filter system also improve RF speech-
processor compression level? 

The following maximum compression levels are available with the 
TS-180S RF speech processor: 

 TAECH.TECH_..LK-N 
9D79 

PC-1 PHONE PATCH 
is a matching phone patch available for Kenwood equipment? 
After many requests, Trio-Kenwood is introducing the PC-lphone 
patch, which may be connected between a transceiver and the 
telephone-line. (We recommend obtaining a voice connecting arrange-
ment from the telephone company for legal attachment to the tele-
phone line.) 

Does the PC-1 use a hybrid circuit for VOX operation? 
The PC-1 is able to interconnect the transmitter, receiver, and tele-
phone line voice coupler while accommodating a great difference in 
voice levels to and from the telephone line, and cancelling the audio 
level from the receiver at the input to the transmitter's VOX circuit. 
Is the PC-1 easy to adjust? 
Three easy adjustments are made after a phone call is established: 
• NULL control, with a clear, continuous signal tuned in on the trans-
ceiver, for minimum deflection of the PC-1 meter. 

• RX GAIN control, to about 0 VU on the PC-1 meter, for hearing the 
signal clearly through the telephone receiver. 

• TX GAIN control, for proper VOX operation while the party on the 
telephone speaks. 

SINGLE 
SSB FILTER 

DUAL 
SSB FILTER 

MAXIMUM 
COMPRESSION 
LEVEL 

15 dB 30 dB 

1 

The dual filter system unctions in the IF stage, which is common to 
both the transmitter and receiver. The RF compressor speech proc-
essor in the TS-180S is always on, with selectable time constants of 
SLOW (natural sounding audio) and FAST (more audio punch for the 
pile-ups). Up to 15 dB of compression in the FAST mode may be 
achieved without sideband expansion (splatter), using a single filter. 
With the dual filters, the sideband is filtered again and a high-quality 
SSB signal of high talk power is obtained, with a maximum compres-
sion level of 30 dB without splatter. 

Can both the optional second SSB filter and optional CW filter 
be used for receiving at the same time? 
Yes. 

Where is the dual SSB filter system located in the TS-180S? 
The dual SSB filter system is in the TS-180S IF unit, and the second 
filter may be installed easily by the user. The general circuit configu-
ration is shown below. 

4 —  •  
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Ronald C. Williams W9JVF/ZB2CS 

1147 N. Emerson 
Indianapolis IN 46219 

Get a Piece of The Rock 
— a DXpedition to Gibraltar 

Slow careful CW, calling CQ, "de WIXIEDX." 
"This must be a fairly 

new ham," I thought. "I'll 
give him a new country." I 
called at 10 wpm, and back 
he came and said, "Where 
is Gibraltar?" 
There I was, sitting in the 

shack of Jimmy Bruzon 
ZB2BL, which he very kind-
ly loaned to me for a few 
days for my '78 ZB2CS ex-
pedition. In '73, I had 
operated from the Caleta 
Hotel on the east side of 

The Rock. In '75, I was on 
the west side of The Rock at 
the Montarik Hotel, and in 
'78, I was lucky enough to 
have jimmy's quad to help 
things along. 
Twenty meters was in 

fine shape in late July and 
the USA was roaring in. I 
slid up to 14.285 for some 
SSB operation. This time I 
was going to work a lot of 
Generals that I had not 
picked up before. One of 
the first was WA2PYI, who 
had just received his Gen-

eral and reported that I was 
his first SSB contact, his 
first ZB2, and his first DX. At 
the other extreme, W1HZV 
confided that in 46 years on 
the air, I was his first ZB2. 

SSB signals from the 
USA are fantastic in Gibral-
tar. US hams are excellent 
operators. On a stand-by, 
the QRM was fierce, but 
when I went back to one 
station, everyone else was 
silent. The only times there 
were any problems with 

This view shows the town of Gibraltar, left, the airstrip, center, and the town of La Linea, 
Spain, beyond the airstrip. 

several talking at once 
were when conditions were 
marginal and some prob-
ably were not hearing me 
well enough to know who I 
was trying to work. A num-
ber of 6s and 7s came 
through well, and even 
KL7HRN was readable 
through the east coast cur-
tain. It is possible, with a 
little concentration, to 
pick up 4 or 5 calls in a 
pileup and then work all of 
those before picking up 
more. This was not during a 
contest, but I was trying to 
work contest-style to con-
tact as many as possible. 
About 50% of the people I 
worked said I was a new 
country for them. This is a 
real pleasure for one who is 
accustomed to being a run-
of-the-mill W9 on the other 
end of the pileups. 

Gibraltar is probably 
best known through the ef-
forts of The Prudential In-
surance Company and its 
slogan, "Get a Piece of The 
Rock." The model that Pru-
dential uses in TV advertis-
ing is only about one-tenth 
of The Rock. The Rock ac-
tually extends about 3 
miles to the right of the 
model as shown and the 
airstrip is at the foot of the 
model just to the left. The 
concrete runway has one 
end in the Bay of Gibraltar 
and the other end in the 
Mediterranean. After con-
siderable air travel, this is 
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the only place where I ever 
saw a jet airliner put the 
jets in reverse while still 
100 feet off the runway. I 
found out that the British 
Trident is one of the few 
airliners to be able to han-
dle this condition. 
On one trip to The Rock 

I made the mistake of tak-
ing in three cardboard car-
tons of radio gear. This was 
impounded by customs, 
and I had to wait 24 hours 
while officialdom made a 
ruling that I could get it 
back. If your gear is in a 
suitcase, there is no prob-
lem. 
A license is not hard to 

get. The postmaster is in 
charge of such things, and 
a letter in advance with a 
copy of your personal 
license is enough. The fee 
is about $2. Almost 200 
ZB2 calls have been issued, 
but most of them are 
British servicemen long 
gone to other duties, and a 
scattering of occasional 
visitors like myself who 
show up once every few 
years. The most recent 
visitor, a few months ahead 
of me, was Ken Palmer 
K2FJ/ZB2G, who ran a 
Gibraltar expedition in 
February '78. An important 
consideration to remember 
is that Gibraltar power is 50 
Hz and 250 volts only. 
Parts and accessories are 

hard to come by. Almost 
everything must be or-

dered and shipped in; duty, 
plus the shipping costs, all 
add to the expense. Jimmy 
ZB2BL is a TV service man 
and is able to get ahold of 
some electronic parts, but 
there are needed items 
which normally are not in 
TV stock. There is a hi-fi 
store on Main Street across 
from the Montarik Hotel 
which has Kenwood 520 
and 820 transceivers for 
sale at considerably higher 
prices than here in the 
USA. If one didn't mind the 
extra expense, it would be 
possible to fly in and buy 
equipment locally to get 
on the air. 
Gibraltar's people are 

bilingual. The schools and 
all public business are of-
ficially conducted in En-
glish. Everyone speaks 
Spanish most of the time, 
however. The well-educat-
ed people speak both quite 
well. With American or 
British visitors, they speak 
English all the time. They 
switch back and forth 
when speaking to each 
other. The reason, they 
told me, is that some ideas 
are expressed better in one 
language and other ideas 
better in the other. 
Gibraltar is isolated; it is 

a peninsula connected to 
Spain. There is a road, but 
the gates were closed by 
the Spanish government 
ten years ago and no one is 
allowed to pass through. 

This is the ZB2BL triband quad with its owner. 

Many residents of The 
Rock have relatives and 
friends in Spain. In order to 
visit they must take the 
boat across to Tangier and 
then back to Algeciras. 
This means a considerable 
cost in money and time to 
make what should be a 

simple, inexpensive, short 
trip. Spain wants control of 
The Rock. The closing of 
the gates is part of a move 
to get the British to leave. 
The citizens of Gibraltar 
much prefer English rule, 
and many of them are of 
British descent. 

W9PBT examines an 18th century cannon. The Rock was known in Roman times as "Mons Calpe." 
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I he eastern face of The Rock. 

The only time the gates 
are opened is on the rare 
occasion when a critically-
sick person is taken 
through to the Gibraltar 
hospital. There is no com-
mercial or tourist traffic 
allowed. 

Milly Williams W9PBT/ZB2 and a French tourist watch a 
British Army keeper of The Rock apes. 

The Rock apes are 
known far and wide. These 
are really monkeys in 
terms of size, but since 
they naturally do not have 
tails, they are classified as 
apes. With the rise of 
human population, they are 

concentrated in one area 
known as the apes' den. 
The British Army looks 
after them and supplies 
food and medical atten-
tion. They can be tricky 
rascals, stealing cameras 
and purses, and at times 
they bite. It is best to be 
careful when around them! 
There are plenty of good 

hotels and restaurants 
available. The population 
is about 18,000 and there 
are stores, bars, banks, and 
all the normal activities of 
any medium-sized town. 
Ham radio from Gibraltar 
is quite interesting, as one 
is in demand and a pileup 
starts in a hurry. About half 
the people I worked want-
ed a card for a new coun-
try. A transceiver and a 
dipole are plenty. There 
are several places to set 
up—in hotels, up on The 
Rock, or even in a rented 
car for mobile operation. 
From the south end of The 
Rock at Europa Point one 
has a clear shot in all direc-
tions. 
One place which might 

look good is the top of The 
Rock, but it is no good for 
HF work. Apparently due 
to the almost vertical cliffs 
falling away on two sides, 
the angle of radiation is not 
useful for DX. It has been 
tried with very poor results, 
while at lower levels, sig-
nals were strong both com-
ing and going. The top is 

good for VHF. As a matter 
of fact, the Gibraltar 
Amateur Radio Club was 
planning a 50.3 MHz 
beacon to be placed in 
operation from the top of 
The Rock before the end of 
1978. An earlier beacon on 
50 MHz was heard over 
much of the eastern part of 
the USA in early 1978, and 
all the reports from this 
success have encouraged a 
better effort. 
My wife, Milly, had a 

good time shopping in the 
Gibraltar stores for things 
to bring home to our four 
daughters and two grand-
sons. After three trips to 
Gibraltar, I have two very 
good friends there, and this 
time we had even more 
social get-togethers as my 
wife came, too, and we saw 
more of the Gibraltar 
wives. We had dinner with 
Jimmy ZB2BL and Tere 
Bruzon, and Cecil ZB2CF 
and Lourdis McEwen. On 
my earlier visits I had met 
both of these ladies and 
formed the opinion that 
they did not speak much 
English. It turned out that 
they were a little shy, and I 
very much admire their bi-
lingual abilities. If I could 
speak Spanish half as well 
as all of them speak En-
glish, I would be quite 
pleased. As it was, I man-
aged to add a few more 
words to my Spanish vo-
cabulary. 

Cecil McEwen ZB2CF and Jimmy Bruzon ZB2BL are hunt-
ing for a defect in a loading coil. 
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Jimmy Bruzon ZB2BL is 
without a doubt the lead-
ing amateur on The Rock. 
He operates the DX bands 
and OSCAR. He also is in 
charge of ZB2VHF, the 
beacon operation, and a 
real pusher behind ZB2BU, 
the Gibraltar Amateur 
Radio Club. The club has 
several members who are 
working towards licenses 
and a very neat new club 
meeting room with a Ken-
wood 520 about to be in-
stalled. Jimmy earns his 
money as a TV service 
man, and several people 
told me he is the best. 
Cecil "Mac" McEwen 

ZB2CF has given many 
happy 5BDXCC hunters a 
contact on 75. He also 
works various other bands 
at times. He recently 
moved into better living 
quarters, but has some 
antenna restrictions. He 
hopes to get something 
better than his present ver-
tical and loading coil in the 
air. 

for-This is the proposed site for the new 50.3 MHz beacon, atop The Rock in abandoned 
tifications. 

I now have 46 countries 
and 35 states worked from 
ZB2, so I will be going again 
in the next couple of years 
to finish off a DXCC and 

WAS from The Rock. 
For those who would like 

to give it a try from 
Gibraltar, I will be glad to 
offer suggestions and ad-

vice and answer questions. 
It's an easy place to get to 
and to become the center 
of a real pileup. Now I'm 
planning Gibraltar IV.• 

O MER (DIRECTORY  
Tell them you saw 
their name in 73 

Fontana CA 
We carry the following: ICOM, Midland, Am-
corn, DenTron, KLM, Swan, Drake. Ten-Tec, 
Wilson. SST, ME), Hy-Gain, Lunar, Nye-
Viking, B& W, Redi-kilowatt, CushCraft, 
Mosley. Big Signal, Pipo, etc. Full Service 
Store Fontana Electronics, 8628 Sierra Ave., 
Fontana CA 92335, 822-7710. 

Santa Clara CA 
Bay area's newest Amateur Radio store. New & 
used Amateur Radio sales & service. We fea-
ture Kenwood, ICOM. Wilson. Yaesu, Atlas. 
Ten-Tec & many more. Shaver Radio. 3550 
Lochinvar Avenue, Santa Clara CA 95051, 
247-4220. 

Denver CO 
Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams, robot builders, experi-
menters. Open six days a week. Gateway Elec-
tronics Corp., 2839 W. 44th Ave., Denver CO 
80211. 458-5444. 

New Castle DE 
ICOM, Ten-Tek, Swan, KDK, ND1, Tempo, 
Wilson; Authorized dealer: I mile off 1-95. No 
sales tax. Delaware Amateur Supply, 71 Meadow 
Rd., New Castle DE 19720, 328-7728. 

Columbus GA 
KEN WOOD—YAE:SU—DRAKE 

The world's most fantastic amateur show-
room! You gotta see it to believe it! Radio 
Wholesale, 2012 Auburn A  • Columbus 
GA 31906, 561-7000. 

Preston ID 
Ross WB7BYZ, has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Best Prices Call me for all your ham needs 
Ross Distributing, 78 So. State, Preston ID 
83263, 852-0830. 

Terre Haute IN 
Your ham headquarters located in the heart of 
the midwest. Hoosier Electronics, Inc., 43B 
Meadows Shopping Center. P.O. Box 2001. 
Terre Haute IS 47802, 238-1456. 

Littleton MA 
The ham store of N.E. you can rely on. Ken-
wood, ICOM. Wilson, Yaesu, DenTron. KLM 
amps, B& W switches & wattmeters, Whistler 
radar detectors, Bearcat. Regency, antennas by 
Larsen. Wilson, Hustler, GAM. TEL-COM 
Inc. Communications & Electronics, 675 Great 
Rd., Rt. 119, Littleton MA 01460, 486-3040. 

Laurel MD 
We stock Drake, !corn, Ten-Tee, Swan, 
Tempo. Dentron, DSI, KDK. Wilson, Midland 
and others Call toll free 800-638-4486. The 
Comm Center, Inc., laurel Plaza, Rte. 198, 
Laurel MD 20810. 

St. Louis MO 
Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams, robot builders, experi-
menters. Open six days a week. Gateway Elec-
tronics Corp., 8123-25 Page Blvd., St. I,ouis 
MO 63130, 4274116. 

( atilden N.I 

X-Band 18/ other trequencies) Microwave 
Components & Equipment. Laboratory Grade 
Test Instruments, Power Supplies, 1000's in 
stock at all times, BUY & SELL all popular 
makes—HP. GR, FXR, ESI, Sorensen. Singer, 
er  Lectronic Research Labs, 1423 Ferry Ave.. 
Camden NJ 08104. 5414200. 

North Arlington NJ 
Collins, General Radio, Tektronix. Hewlett 
Packard. Radio sales/service. Cash or trade 
or tubes or gear. Ted W2KUW, DCO. INC., 
10 Schuyler A   No. Arlington NJ 07032 
9984246. 

Syracuse—Central NY 
We deal, we trade, we discount, we please! 
Yaesu, Ten-Tec, Cushcraft, Drake, Dentron, 
KLM, Midland, B&W, 1COM, Hygain, Swan, 
Anicom, Telco, Mirage. DS! etc. Complete 
2-way service shop! Ham-Bone Radio (Div. 
Stereo Repair Shoal 3206 Exit Blvd. East. 
Syracuse NY 13214, 446-2266. 

Syracuse-Rome-Utica NY 
Featuring: Yaesu, ICOM, Drake, Atlas, Den-
Iron, Ten-Tee, Swan, Tempo, KLM, Hy-
Gain, Mosley, Wilson. Larsen, Midland 
Southwest Technical Products. You won't be 
disappointed with equipment/service. Radio 
World, Oneida County Airport-Terminal 
Building. Oriskany NY 13424, 337-2622. 

Scranton PA 
ICOM, Bird, CushCraft. VHF Engineering, 
Antenna Specialists, Barker & Williamson, 
CDE Rotators, Ham-Keys, Belden, W2AU/ 
W2VS, Shure, Regency, CES Touch-Tone 
pads, Radio Amateur Callbooks. LaRue Elec-
tronics, 1112 Grandview St., Scranton PA 
18509. 343-2124. 

Houston TX 
Experimenter's paradise! Electronic and me-
chanical components for computer people. 
audio people, hams, robot builders, ex 
perimeniers. Open six days a week Gateway 
Electronics Inc., 8932 Clarkerest. Houston TX 
77063, 978-6575. 

San Antonio TX 
Complete 2 way service shop. Call Dee, W5FSP. 
Selling Atlas, Avant', Bird, Black Cat, Cush-
Craft, Hustler, ICOM, KDK. Kenwood, MFJ, 
Nye, Palomar, Shure. Swan, Tempo, Yaesu and 
others. Appliance & Equipment Co.. Inc., 2317 
Vance Jackson Road. San Antonio TX 78213, 
734-7793. 

Port Angeles WA 
Mobile REI shielding for elimination of igni-
tion and alternator noises. Bonding straps. 
Components for "do-it-yourself" protects 
Plenty of free advice. Fates Engineering, 930 
Marine Drive. Pori Angeles WA 98362, 457-
0904. 

DEALERS 
Your company name and message 
can contain up to 25 words for as 
little as 1150 yearly (prepaid), or 
115 per month (prepaid quarterly). 
No mention of mail-order business 
or area code permitted. Directory 
text and payment must reach us 45 
days in advance of publication. For 
example, advertising for the 
December issue must be in our 
hands by October 15th. Mail to 73 
Magazine, Peterborough NH 
03458. ATTN: Aline Coutu. 
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INCLUDES PROPORTIONAL OVEN TIME BASE 

• DC-BATT-AC (W-AC9 

• 95% Factory Assembl 

• 100% Factory Tested 

• .2 PPM 10° to 
40° C Accuracy 

• 9 Digits .5 inch LE 

• 0.1 HZ Resolution 

• Auto Zero Blankin 

/Pf Model 5600A 

1 4 9  

MODEL 5600A KIT 

WHY BUY A 5600A: Because 95% of the assembly is completed by DSI 
and you are only one hour away from solving all those difficult bench 
problems, from setting the frequency of a audio signal to within 1/10 of a 
HZ, to checking the frequency of a 456 MHZ mobile radio. Whether you 
are servicing a VTR, trouble shooting a PLL circuit, the 5600A is the right 
counter with accuracy that will 'meet any FCC land mobile, broad-
cast, or telecommunications requirements. On :he bench or in the field 
the 5600A will do the job you need. The 5600A i icludes a self contained 
battery holder providing instant portability Or we offer a 10 hour recharge-
able battery pack option. Other options include a audio multiplier which 
allows you to resolve a 1/1000 of a HZ signal a id finally a 25db pream-
plifier with an adjustable attenuator making the 5600A perfect for 
communications. TV servicing, industrial testirg or meeting your OSO 
on the correct frequency every time. . 

• 

600 MHz  FREQUENCY COUNTER 

RESDLUT1ON 
Hz  1) Hz  100 H:  1-rneci. 

IC  of ,  I .11C ,00  011%.,  Select  50 Hz 50 Allfts  0 MK: • 5001111H: 
 • 

FACTS ARE FACTS: With the introduction of the 5630A. The sun has set 
on the competition This may sound like a bold state -nent on the part of 
DSI EUT FACTS ARE FACTS. No counter manufacturer except DSI 
offers a Full Range 50 HZ to 600 M-iZ countei- with - 9 Digits -0.1 HZ 
resolution - .2 PPM 10° tc 4C ° C proportional ovan - RF pre-amp - 
600 MHZ prescaler - hree selectaole gate times - cven ready, Etardby 
and gate time indicato - ligh:s as standard features - For only $149.95 kit 
and $179.95 factory wired. In 'act the compatitior doesn't eve ti come 
close unless you consider $200 00 '0 $800.00 close. With DS] havinc the 
best price to quality 'eatures ratio in the irdustri, no wonder we've 
become one of the world's largest manufacturers of high qua ity fre-
quency counter instrumentation. 

OR IWORMATION - DEALER LOCATION - ORDERS - OEM 

CALL 800-854-2049  CALIFORNIA RESIDENTS CALL 800-542-6253 

Model Price Frequency 
Ranee 

Accuracy 
O ver 

Temperature 

SansIffvfly Numb*" 
01 

Read.uts 

SW  ' 
of 

Readouts 

power 
Requiremerds 

' 
Size 

H W  0 
@ 

100Hz-25MHz 
@ 

50-250MHz 
@ 

25)-450MHz 

5600A-K $149 95 50Hz-600MHz Pr vortional Oven 
.2 PPM 10° - 40° C 

10MV 10MV 50MV 9 .5 Inch '115 VAC or 
8.2-14.5 VDC 

3'," x 91/2" X 9" 

5600A-W $179.95 

3550 99.95 50Hz-550MHz TCXO 
1 PPM 17° -40°C 

25MV 25MV 75MV 8 .5 Inch '115 VAC or 

8.2-14.5 VDC 
2'4" x 8" x 5" 

500HH $149.95 50Hz-550MHz TCXO 

1 PPM 17° -40°C 

25MV 20MV 75MV a .4 Inch '115 VAC or 

8.2-14.5 VDC 

or NICAD PAK. 

1" x 31/2" x 5.3/4" 

5600A wired factory burned in year limited warranty 5600A ut 90 day limited war anty 
Prices and/or specificat on: subject to change without notice sr obligation 

59 95 

MODEL 3550‹ 

3550 OWNERS 
You can add the 
35P.2 .22 PPM 
10° to 40° C 

proportional oven 

to your 
exis-ing 3350 

T101 Ant     S3.95 
AC-9 AC Adaptor   7.95 
35P.2  29.95 
Factory Installed   49.95 

FirML EiRi.7 .1•CAN 
EXPRESS VISA 

DSI INSTRUMENTS, INC. 
7924 Ronson Road 

San Diego, California 92111 

TERMS: MC - VISA - AE - Check - M.O. - COD in U.S. Funds. 
Please add 10% to a maximum of $10.00 to' shipping, handling 
and insurance. Orders outside of JSA & uanada, please add 
$20.00 addition to cover air shipment Cali'ornia resideits add 
6% Sales Tax. 

*With AC-9 Adaptor 

5600A Ki:  $14a95 
5600A W red   179.S5 
AC-9 AC Adaptor   7.E 
T600 BNC Ant.   7..SE 

BUILT-IN OPTIONS 
BA56 Rechargeable 
10 Hr. Bat. Pa:*   24. E 
ANt5E Audio Multiplier 
001Hz Resolution   34.9E 
PA56 25c B Preamplifie -

with Attenuator   59.95 



SUG'STD. 
LIST 

PRICE 

FREQUENCY 
RANGE 

TYPE OF 
TIME BASE 

ACCURACY OVER 
TEMPERATURE MANUFACTURE  

AC—DC Operation 

BNC Inputs 1 Meg Direct 50 Ohms Prescaled 

8 Large .4" LED Readouts 

Auto Decimal Point & Zero Blanking 

1 Year Limited Warranty Parts & Labor 

100% Factory Assembled in U.S.A. 

$1i1095 
MODEL 500 HH 
50 Hz — 500 MHz 
Without Battery Capability 

SAVE $5°° 
With Battery Capability 

MODEL 500 HH .. $169.95 
MODEL 100 HH .. $119.95 
Includes AC-9 Battery Eliminator 

MODEL 100 HH 
50 Hz — 100 MHz 

$9995 
Without Battery Capability 

The 100 HH and 500 HH hand held frequency counters 
represent a significant new advancement, utilizing 
the latest LSI design . . . and because it's a DSI inno-
vation, you know it obsoletes any competitive makes, 
both in price and performance. No longer do you have 
to sacrifice accuracy, ultra small readouts and poor 
resolution to get a calculator size instrument. Both 
the 100 HH and 500 HH have eight .4 inch LED digits 
— 1 Hz resolution — direct in only 1 sec. or 10 Hz in 
.1 sec. — 1 PPM TCXO time base. These counters are 
perfect for all applications be it mobile, hilltop, marine 
or bench work. YODA1  —2LL FR : (800-
854-2049) .. CALL (800-542-6253) TO . 
Oi=‘ LIVE iviLtRE INFORMATION ON DSI'S FULL 
PRODUCT  LINE  OF  FREQUENCY COUNTERS 
flN C FP.Oftl 10 Hz TO 1.3 GHz. 

FREQUENCY COUNTER CONSUMER DATA COMPARISON CHART 

MODEL 

DS! INSTRUMENTS 100 HH $ 99.95 50Hz-100MHz 

DS! INSTRUMENTS 503 HH $149 95 50Hz-550MHz 

SENSITIVITY  DIGITS  PRE-SCALE INPUT 

17° - 40°C 0° - 40°C 25 MHz 250 MHz 450 MHz  INCHES 
100 Hz - 50 MHz - 250 MHz - No.  SIZE IN 

RESOLUTION 

.1 SEC 

TCXO 1 PPM 2 PPM 25 MV NA NA 8 .4 

TCXO 1 PPM 2 PPM 25 MV 20 MV  30 MV 8 .4 

100 Hz 

100 Hz 

1 SEC 

10 Hz 

10 Hz 

CSC$ MAX-550 $149 95 IkHz-550MHz Non-Compensated 3 PPM @ 25°C 8 PPM _soo my' 250 MV 250 MV 6 NA 1 kHz 

OPTOELECTRONICS OP--7000  $139.95 10Hz-600MHz TCXO 1 8 PPM 32 PPM NS NS NS 7 4 1 kHz  100 Hz 

• 1 (Hz - 50 MHz  $ Continental Specialties Corp 

The specifications and prices included in toe above chart are as published in manufacturers literature and advertisements appearing in early 1979 DS! INSTRUMENTS Only assumes responsibility for their own specifications 

100 HH  99.95  W/Ballery Pack ...$119.95 
500 HH  $149.95  W/Battery Pack ...$169.95 
Prices and/or specifications  These prices include factory 
subject to change without installed rechargeable NiCad 
notice or obligation  ba tery packs 

VISA 

DSI INSTRUMENTS, INC. 
7924 Ronson Road, Dept. G 
San Diego, California 92111 

T-500 Ant.  $ 7.95 
AC-9 Battery Eliminator  $ 7.95 
TERMS: MC - VISA - AE - Check - M.O. - COD in U.S. Funds. 
Please add 10% to a maximum of $10.00 for shipping, handling 
and insurance Orders outside of USA & Canada, please add 
$20.00 addition to cover air shipment. California residents add 
6% Sales Tax. 



Easy-to-Build 220 Transverter 
—simple hookup to any synthesized 2m rig 

Frank Kalmus WA7SPR 

President, R.F. Power Labs, Inc. 
11013-118th Place N.E. 
Kirkland WA 98033 

One day I took a good 
look at my 2-meter 

gear and found that I had 
an unusual amount of 2-
meter equipment but only 
one Midland 13-509 for 220 
MHz. This disturbed me 
somewhat, because 220 

MHz is coming up strong in 
this country. Having only 
one piece of 220-MHz 
equipment to choose from 
made me wish that there 
was some way I could con-
vert my excess 2-meter 
gear to 220 MHz, so that I 
could go on all of the chan-
nels without having to buy 
additional, expensive, syn-
thesized 220 equipment. 
Well, it did not take me 

very long before I came up 
with a block diagram show-

ing how I could get around 
the purchase of a 220-MHz 
synthesizer by using my 
2-meter synthesizer in-
stead, and making it re-
ceive and transmit on 220 
without the external LO in-
puts required by many 
transverters. No connec-
tions are needed from the 
transverter to the 2-meter 
transceiver except for a 
piece of 50-Ohm coaxial 
cable from the transceiver 
antenna connector to the 

Photo A. 

transverter input connec-
tor. See Fig. 1. The trans-
verter runs off +12 volts at 
about 300 mA for the 1-
Watt model, and about 2 
Amps for the 10-Watt ver-
sion. 
I connected my proto-

type to the accessory 
socket of the Multi-2700. 
The antenna connects to 
the output of the trans-
verter. That's it! All of the 
switching and converting is 
done automatically by the 
transverter. The decimal 
readout remains as is, and 
the MHz are converted as 
follows: 145 MHz is 222 
MHz, 146 MHz is 223 MHz, 
and 147 MHz is 224 MHz. 
It's as simple as that! 
If you want to go to 

223.500-MHz simplex, you 
set your radio to 146.500 
simplex and let the trans-
verter do the rest. If you 
want to go to some repeat-
er frequency, let's say 
222.500 in, 224.100 MHz 
out, you simply set your 
2-meter radio to the re-
peater output frequency 
(147.100= 224.100), flick 
the transverter mode switch 
to Repeater, and bingo! 
You have an instant 1.6-
MHz offset putting you on 
a repeater mode for all 220 
repeaters. 
You can work simplex, 

duplex, reverse, and listen 
at any repeater input fre-
quency to find those hard-
to-locate secret machines. 



10 WATT 
TRANSCEIVER 
2 METERS 

ANT o  

•129 

220 MHz 
ANTENNA 

220 MHz 
TRANSVERTER 

I .i2v 

xc,;,R  ANT 

TO .I2V OF 

TRANSVERTER OR 
EXTERNAL POWER 
SUPPLY 

Fig. 1. Transverter connec-
tions. 

Theory— How It Works 

Fig. 2 shows in simple 
blocks the signal flow from 
and back into the antenna, 
and also from and back in-
to the 2-meter transceiver. 
Fig. 3 is a complete sche-
matic. The system is divid-
ed into two parts: the 
receiver and the trans-
mitter. 

Receiver: The 220-MHz 
signal received by your 
antenna is fed to a narrow 
bandpass filter with very 
low loss at 220 MHz, but 
high rejection at 146 MHz 
and all other frequencies 
located  outside  the 
220-MHz band. This is re-
quired to keep strong 
2-meter stations such as 
local repeaters from get-
ting through the trans-
verter and into the very 
sensitive 2-meter receiver. 
Also, the filter keeps local 
FM broadcast stations out 
of the front end of your 
transverter, which could 
cause possible intermod-
ulation distortion. 

The filtered 220-MHz sig-
nal goes through pins 6 and 
5 of the T-R relay to the FET 
preamplifier stage. This ex-
tra stage of amplification 
was needed to reduce the 
noise figure of the trans-
verter to about 2.5 dB in-
stead of the 6-7 dB offered 
by the double-balanced 
mixer following it. Note 
that both the input and the 
output of Q11 (FET preamp) 
are tuned for good rejec-
tion and best noise figure. 
The gain of the preamp is 
about 12 to 15 dB, depend-
ing on the mood of the tran-
sistor that you happen to 
have in the circuit. The out-

Photo B. 

MIXER 

RPT 
754 

02 

RPT 

0 SPLX 

spLx 

220MHz 
BAND-
PASS 
FILTER 

RPT 

POWER 

DIVIDER 

M XER 

06 

5 

RI 

2 METER 
T RANSCEIVE R 

put is coupled directly to a 
double-balanced mixer 
consisting of D5 through 
D8 and T8-T9. Our 220-MHz 
amplified signal is now 
mixed with a 77.000-MHz 
LO from crystal oscillator 
Q8 through power-splitter 
17, with the i-f fed to pin 9 
of T-R relay K1. From here 
it travels to the transceiver 
connector, already con-

Fig. 2. 

verted to a new frequency 
of 223 — 77 =146 MHz. The 
2-meter transceiver con-
nected to this terminal will 
eat this newly converted 
223-MHz signal right up, 
just as if it had been 146 
MHz! 
Transmitter: This part 

proved to be much more 
difficult than the receiver 
because of the fact that we 

I2W 

TERM 

220MHz 
RAND - 
PASS 
FILTER 

have a 10-Watt signal 
feeding a mixer capable of 
only 1 milliwatt of power 
conversion. Also, the signal 
needed to be re-amplified 
to a point where it was 
again usable for reason-
ably distant commun-
ications; in this case, 1 
Watt, or 10 Watts, as you 
prefer. You may decide 
that 1 Watt is sufficient to 
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Fig. 4. Top of PC board. 

get you where you want to 
go, or you may want to go 
all the way and stuff the PC 
board with all of the parts 
needed for a full 10-Watt 
output. 
The board has been de-

signed to make it a 10-Watt 
unit. For the 1-Watt selec-
tion, the last stage, Q6, is 
omitted and the C34 ca-
pacitor connects to pin 7 of 
K1 instead of to C27 and 
L13, as is shown in the 
schematic. 
When transmitting, let's 

say on 223.500-MHz sim-
plex, your transceiver is set 
to 146.500-MHz simplex 
and produces anywhere 
from 2-12 Watts. The rf 
power is received through 
the transverter input con-
nector and is routed to pin 
9 of K1. The signal is fed 

through the relay (pin 10) 
to a dummy load capable 
of absorbing the energy. 
The rf detector, D15, con-
nected to the transceiver 
input signal, causes Q9 to 
conduct, thus pulling in K1 
and consequently feeding 
the signal to pin 10 of K1. 
Two 100-Ohm resistors 

in parallel give us 50 Ohms, 
creating sufficient stray 
coupling to sample about 1 
mill iwatt of rf energy from 
the dummy load. This 
small, 1 mW at 146.500 
MHz, is fed to T2 of a 
double-balanced mixer (D1 
through D4). With the 
mode switch in the simplex 
position on the transverter, 
we have selected the 
77.000-MHz oscillator fed 
from the T8 power-splitter. 
The mixer upconverts the 

signal to 223.500 MHz at 
the base of Q1. Two stages 
of selective frequency 
amplification boost the 
small signal (about 200 
microwatts) back up to 
about 20 mW at the input 
of our highly selective 
bandpass filter, starting 
with C9 and ending with 
C19. 
This filter was necessary, 

not to make the transverter 
work, but merely to satisfy 
the FCC spurious-radiation 
specification requirement. 
Tuning is very delicate and 
could mean the difference 
between getting the system 
to work or not getting it to 
work. Power output of the 
filter should be around 1 to 
5 milliwatts. The output of 
the filter drives Q3 and 
then Q4. Both stages boost 

the newly-converted signal 
up to 100 milliwatts before 
entering a two-stage micro-
strip-designed 1- or 10-Watt 
amplifier board. Tuning is 
not very critical, but care 
must be exercised when 
installing the parts. Make 
sure all leads are as short 
as possible, and that only 
non-inductive parts are 
used. Remember, this proj-
ect is to be used on 220 
MHz, not on 80 or 20 me-
ters. It may sound picky, 
but it's not; 220 MHz is a 
far cry from HF, and what 
may work at 20 MHz will 
not work on 220 MHz— 
take my word for it. You 
may wind up settling for 1/2 
Watt instead of 10 Watts, 
and you will be wondering 
why. 
The output of the final 
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Fig. 5. Bottom of PC board. 

power amplifier feeds pin 7 
of K1 through pin 6 to the 
bandpass antenna filter 
and out to the coax, in the 
form of a very clean and 
respectable 223.500-MHz 
signal. How about that! 
Should you want to work 

the 220 repeaters, all you 
have to do is to put your 
transverter mode switch to 
repeater, and forget it. The 
transverter automatically 
will select the 75.400-MHz 
oscillator, Q7, and connect 
it to the Ti mixer as before, 
except that the output fre-
quency will now be 1.6 
MHz lower than for sim-
plex. The receive frequen-
cy will not be affected by 
this offset. It will still 
receive on the 77-MHz os-
cillator. While receiving on 
simplex, the 75.400-MHz 

LO is disabled through Q10 
and D14, eliminating possi-
ble spurious responses 
created by the two oscilla-
tors beating. While trans-
mitting, the 75.400-MHz 
LO is disabled only if the 
mode switch is in the sim-
plex position. Both oscil-
lators are powered by a 
9-volt zener reference 
diode for good frequency 
stability. For extra pre-
caution, one may want to 
put a diode in series with 
the 12-V lead for reverse-
polarity protection. 
One more note about 

the narrow bandpass filter. 
If properly tuned, the filter 
should be 4-MHz wide and 
pretty flat, because of later 
stages following the filter 
going into saturation am-
plification. 

Construction 

If you are going to make 
do with 1 Watt of power 
out, you will be making 
things a bit easier on 
yourself than does the ham 
who may want to go all the 
way up to the last stage of 
10 Watts. The 10-Watt 
stage requires a little extra 
drilling and fitting to get 
the studded final power 
trans,stor in place. We will 
get into this a bit later. 
The transverter was de-

signed in such a way as to 
make it possible to assem-
ble the entire unit on one 
PC board (double-sided) 
with only the LED lights, 
power  switch,  mode 
switch, and connectors to 
be wired after completion 
of the board. Foil patterns 
for the top and bottom of 

the board are shown in 
Figs. 4 and 5. Fig. 6 shows 
parts placement. I did, in 
fact, test and align the first 
unit outside the box, and 
later installed it into the 
box and completed the wir-
ing of the final box within 
20 minutes, including drill-
ing the holes. An LMB box, 
no. CO-3, measuring 6" X 
71/2" x 2.75" high, was 
found to be just the right 
size to fit the PC board 
with only 1/8" of room left 
all around the box interior. 
No more extra room was 
needed because all of the 
wiring was located on the 
PC board. The panel LEDs, 
switches, and rear panel 
connectors did not require 
more than 1/8" all around 
to sneak a wire through. 
The box also lends itself to 
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this project very well 
because it has a removable 
top cover, enabling you to 
finish the wiring complete-
ly with all sides exposed. 
Tuning and testing will be 
made easy because of this. 
See Photo B. 

The two switches and 
three LEDs located in the 
front panel take 1/4" holes, 
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and the two UHF connec-
tors in the rear panel can 
be the 5/8"-diameter type 
or the 4/40 mounting-screw 
type. They are spaced 
about 31/2 " apart and are 
set up about 11/2" from the 
bottom of the cabinet, to 
clear the PC board. When 
mounting the connectors 
and the front-panel lights 
and switches, be careful to 
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Fig. 6. Parts location. 

locate them in a place 
where they do not interfere 
with the components pro-
truding from the PC board. 
RG-174/U minicoax is used 
for input and output con-
nectors and also for the 
mode switch, SW2, con-
trolling the two oscillators. 
The ground braids of the 

three cables are connected 
together at the switch and 

are left free-hanging. The 
cables will be quite secure 
because all the connec-
tions make them very rigid. 
The three 1k resistors for 
the LEDs are connected 
directly to the LED ter-
minals, and the other ends 
of the resistors are sol-
dered straight to the PC 
ground. When soldering 
your components to the PC 
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R1, 50, 51 
R2, 7, 10, 18, 
19, 28, 29 
R3 
R4, 39 
R5, 13 
R6 
R8 
R9 
All, 31, 32 
R12 
R14, 16 
R15 
R17 
R20, 30 
R21, 23, 26 
R22, 25, 37, 38 
R24, 27 
R33 
R34, 35, 36, 52, 
53, 54 
R40 
R41 
R42-R49 

C1, 4 
C2, 3, 5, 8, 37, 
38, 39, 44, 46, 
49, 51, 52, 57, 

3 Resistor, 100 Ohm, V2-W, 5% 
7 Resistor, 22 Ohm, 1/4-W, 5% 

1 Resistor, 62k Ohm, 1/4-W, 5% 
2 Resistor, 15k Ohm, 1/4-W, 5% 
2 Resistor, 6.2k Ohm, 1/4-W, 5% 
1 Resistor, 1.3k Ohm, 1/4-W, 5% 
1 Resistor, 820 Ohm, 1/2-W, 5% 
1 Resistor, 330 Ohm, 1-W, 5% 
3 Resistor, 100 Ohm, 1/4-W, 5% 
1 Resistor, 2.7k Ohm, 1/4-W 5% 
2 Resistor, 10 Ohm, 1/4 -W 5% 
1 Resistor, 200 Ohm, 1/4-W, 5% 
1 Resistor, 390 Ohm, 1/4-W, 5% 
2 Resistor, 120 Ohm, 1/4-W, 5% 
3 Resistor, 4.7k Ohm, 1/4 -W, 5% 
4 Resistor, 10k Ohm, 1/4 -W, 5% 
2 Resistor, 510 Ohm, 1/4-W, 5% 
1 Resistor, 100k Ohm, 1/4-W, 5% 
6 Resistor, 1k Ohm, 1/4 -W, 5% 

1 Resistor, 3k Ohm, 1/4-W, 5% 
1 Resistor, 39k Ohm, 1/4-W, 5% 
8 Resistor, 390 Ohm, 2 W, 5% 

2 Capacitor, Electrolytic 10 uF/35 V 
17 Capacitor, Disc. .001 uF 

Parts List 

58, 62, 63, 64 
06, 7, 36 
C9, 19, 56 
C10, 13, 15, 17 
C11, 12, 14, 16, 
18 
C21, 24, 48, 50 
022, 25 
023, 26 
027, 29 
028, 67 
030 
031 
032, 43, 45 
C33 
C34, 35, 54 
020, 40, 42, 47, 
65, 69, 70 
C41 
053 
C55, 60, 66, 68 
C59 
061 
D1 -D8 
09 
D10, 12, 13 
D11, 14, 15 
016 
D17, 18 

3 Capacitor, Mica DM10 10 pF 
3 Capacitor, Mica DM10 5 pF 
4 Capacitor, Stackpole .5 pF 
5 Capacitor, Variable R-Triko 120-05, 1.2-10 pF 

4 Capacitor, Disc. .01 uF 
2 Capacitor, Mica DM10 220 pF 
2 Capacitor, Electrolytic 5 uF/35 V 
2 Capacitor, Mica DM10 12 pF 
2 Capacitor, Mica DM10 20 pF 
1 Capacitor, Mica DM10 18 pF 
1 Capacitor, Mica DM10 82 pF 
3 Capacitor, Mica DM10 68 pF 
1 Capacitor, Variable, Arco #403 3-35 pF 
3 Capacitor, Mica DM10 15 pF 
7 Capacitor, Variable, Arco #402 1-20 pF 

1 Capacitor, Mica DM10 33 pF 
1 Capacitor, Mica DM10 62 pF 
4 Capacitor, Mica DM10 1 pF 
1 Capacitor, Stackpole 3 pF 
1 Capacitor, Mica DM10 6 pF 
8 Shottky diode, HP-5082-2080 
1 Diode, zener, 1N4739, 9 V 
3 Diode, LED 
3 Diode 1N34 
1 Diode 1N4002 
2 Diode 1N914 

board, take a little care not 
to push them all the way 
down to the ground plane; 
some components may 
have bare spots and could 
cause shorts across the top 
side of the PC board. Make 
sure your solder connec-
tions are good, and free 
from splashes. This will 
save you time when you 
get ready to fire it up. 
Details of filter construc-
tion are shown in Fig. 7. 
The transparent rub-off 

lettering worked well for 
the marking of both front 
and rear panels. Make sure 
you put the following re-
minder on the front panel, 
as is shown in Photo A: 
145=222 MHz; 146=223 
MHz, and 147=224 MHz. 
This will keep you from 
guessing the new frequen-
cy after the project novelty 
has worn off and you can't 
remember the conversion 
formula. 
If you are planning to 

put in the last amplifier 
stage for a full 10 W of out-
put power, you will have to 
drill a 3/8" hole directly 
underneath the stud of the 
transistor. Place a piece of 

1"x 2" aluminum over the 
stud before you put the 
screw back on it. It will act 
as a heat sink, necessary to 
keep the final cooled. You 
may want to add more fins 
to make the radiating sur-
face larger, if you feel the 
transistor is getting too hot. 
Make sure your heat sink 
does not make contact 
with any part of the PC 
board that is not ground; it 
may cause short circuits. 
The PC board should be 
raised at least 1/4" from 
the deck by using four 1/4" 
metal spacers. This will 
provide sufficient clear-
ance, and furnish a good 
solid ground to the chassis. 
The MRF225 driver transis-
tor must also be equipped 
with a top-hat heat dissipa-
tor. 

Alignment and Adjustment 

After careful inspection 
to make sure that all of the 
correct parts have been in-
stalled in the proper 
places, you may proceed 
with the first step of the 
checkout procedure. All of 
the wires should be con-
nected, including the 

lights, switches, and con-
nectors. Should there be 
any serious problems, you 
will not have to dismantle 
the whole thing again. If all 
basic tests are positive, you 
may align the transverter 
"into the ball park," and 
then remove the panel 
gadgets and final-assemble 
the unit. 
Last touch-up is usually 

easy. Take it one step at 
a time. With 12 volts ap-
plied to the red wire and 
the black wire grounded, 
flip the power switch to on. 
The "on" LED should light 
and also one of the mode 
lights, depending upon 
which position the mode 
switch is in. Flip the mode 
switch to the other position 
and the other LED should 
light. The total current 
drawn from your 12-volt 
supply is between 150-220 
mA if all is normal. 

Receiver and 
Antenna Filter 

Tune  in  a known 
repeater on 220 MHz and 
hook up the transverter as 
in Fig. 1. Set the power 
switch to on and the mode 

switch either to simplex or 
repeater operation-it 
does not matter in the 
receive mode. Set the 
2-meter transceiver to the 
frequency corresponding 
to the converted frequency 
as described earlier. For in-
stance, if you have a busy 
220-MHz repeater on 
224.100 MHz, set your 
2-meter transceiver to 
147.100 MHz and tune C69, 
C70, L5, L6, and L7 for 
maximum S-meter reading 
on the 2-meter transceiver. 
Should you have problems, 
it may be that the oscil-
lator (77,000 kHz) is not do-
ing its thing. Usually, a few 
turns in either direction 
with the variable capac-
itor, C65, will get it going. 
All you need to do then is 
to put it on frequency by 
tuning C65 to a point that 
will show zero or midscale 
on a 2-meter discriminator 
meter. One more time, 
tune all of the previously-
mentioned tuning ele-
ments for maximum signal 
strength. This completes 
the alignment of the anten-
na bandpass filter and also 
the FET preamp. Your sen-
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Ti, 2, 8, 9 
13 
T4 
T5, 6 
T7 
112 
T10, 11 
T13 
117 
114 
T15 
116 
L1, 2, 3, 
L4, 14 
L5, 6, 7 
L8 
L9 

L10 
L11 

L12, 13 
RFC-1, 2 
Z1 
Z2 
Z3 
Z4 

Y1 
Y2 
K1 
SW1 
SW2 
Q1, 2, 3, 4, 7, 8, 
10 
05 
06 
09 
Q11 

IN/OUT 

4 Transformer, mixer, trifilar (see kit) 
1 Transformer, filter input, 51/21 #16, .191 i.d. 
1 Transformer, filter output, 51/2T #16, .191 i.d., tapped 1/2-turn cold end 
2 Transformer, oscillator, 10T #32 on Gowanda .158, tapped 21 cold end 
1 Transformer, splitter, trifilar (See Kit) 
1 Transformer, splitter, bifilar (See Kit) 
2 Transformer, matching antenna, 41/2T #16 on 1/4" i.d. tap 21 cold end 
1 Transformer, matching, 31 #20, .180 i.d., c-t 
1 Transformer, matching, 2T #20,180 i.d., c-t 
1 Transformer, matching, 5T #20, .180 i.d., tapped 2T cold end 
1 Transformer, matching, 5T #20,180 i.d., tapped 31 cold end 
1 Transformer, matching, 4T #20, .180 i.d., c-t 
3 Coil, 51/21  #16, .191 i.d. 
2 Inductor, 1 uH, molded 
3 Inductor, variable, Gowanda #7 (.158) 
1 Inductor, 50 nanohenry, 51 #20 AWG on R2 
1 Inductor, 35 nanohenry, 21 #20 AWG on R3 

1 Inductor, 30 nanohenry, 1.5T #20 AWG on 0.25" i.d. 
1 Inductor, 90 nanohenry, 3.5T #18 AWG on .25" i.d. 

2 Inductor, 44 nanohenry, 2T #18 AWG .25" i.d. 
2 Choke, VK200 19/4B 
1 Transformer, microstrip, 2200 x 62 mils 
1 Transformer, microstrip, 1200 x 62 mils 
1 Transformer, microstrip, 1000 x 62 mils 
1 Transformer, microstrip, 1600 x 62 mils 
6 Bead, Ferroxcube 5659065/3B 
1 Crystal, 77,000 kHz 
1 Crystal, 75,400 kHz 
1 Relay, R10-E1-X2-V185 
1 Switch, power, JBT, SPDT 
1 Switch, mode, Alco MST 215 
7 Transistor, MPS918 

1 Transistor, MRF225 
1 Transistor, MRF226 
1 Transistor, 2N2270 
1 Transistor FET, 3N202 or 40822 
1 Cabinet, LMB, #C0-3 
2 Connector, SO-238 
1 PC board (see kit) 
4 Spacer, 1/4" brass 

(For parts, PC board, etc., contact Frank Kalmus WA7SPR, 7016 NE 138th Street, Kirkland WA 98033.) 

sitivity should be good-in 
the neighborhood of .15 
uV, or so, even if your 
2-meter radio is not that 
great. Remember, the 
transverter FET preampli-
fier is now your front end, 
and will set the noise figure 
and sensitivity unless your 
2-meter radio is really bad. 

Transmitter 

If you possibly can do it, 
get ahold of any power 
meter capable of measur-
ing a few milliwatts, like an 
H-P 430 (real cheap), and 
disconnect the center tap 
of T2. Connect a 50-Ohm 
resistor to ground from the 
end of the wire connecting 
to the 12 c-t. You now can 
fire up your transceiver in 
the low-power position. 

You should measure no 
more than 1 milliwatt, or 
so. In the 10-Watt position, 
you will measure 7-10 milli-
watts. This is fine. If you do 
not get these readings, it 
may be necessary to 
change the coupling of the 
two 100-Ohm resistors, R50 
and R51, to get more or less 
power sampled from the 
dummy load. 
Once you satisfy your-

self that you have suf-
ficient drive for the mixer 
(consisting of Ti and T2 
with the quad diode), you 
can proceed to the LO cir-
cuit, Q7. With the mode 
switch in the repeater posi-
tion, the 75.400-MHz oscil-
lator is selected. We must 
make sure the oscillator is 
working properly before 
we can continue. A fre-

quency counter will help a 
lot-or a spectrum ana-
lyzer. (The latter is men-
tioned for reference only, 
realizing that the average 
ham can't afford that lux-
ury.) 
Connect the counter to 

R18 or pin 4 of the mode 
switch. Adjust C47 for a fre-
quency reading of 75.400 
kHz. You may now recon-
nect the c-t wire of T2 
previously disconnected. 
Disconnect the 5-pF capac-
itor, C19, from T4 and 
measure power into an rf 
meter connected to this 
point, or into a spectrum 
analyzer. Tune C20, C11, 
C12, C14, C16, and C18 un-
til you get some power out-
put from the narrow band-
pass filter. This is the 
hardest part of the tuning, 

and it may take several 
repeated efforts to get the 
filter to pass some rf. It is a 
very touchy filter, and 
although all other circuits 
are working, it might ap-
pear as if nothing was 
working at all. The filter 
can block all signals if not 
tuned correctly. If in 
doubt, disconnect the filter 
and bypass it to see if the 
220-MHz signal is present 
after all of the mixing and 
amplification from the pre-
vious stages. If so, connect 
all back as before, and 
continue tuning the filter 
until you get some re-
sponse. It should be possi-
ble to get 5-MHz bandpass 
from the filter, with very 
steep skirts. 
The reason for the sharp 

filter is to reject the 
closely-located spurious 
frequencies caused by the 
mixer third harmonic (3 X 
75.4= 226.2 MHz) and the 
frequency we want to pro-
cess. Careful tuning will 
get the spurs down 60 dB. A 
spectrum analyzer is again 
the ideal toy to do it with. 
If all is done right, you 
should measure +6 dBm 
of 220-MHz signal at the 
output of the filter. Recon-
nect R19 and tune C42, 
C40, and C33 for maximum 
power output at the anten-
na terminal of your trans-
verter. It should be about 1 
Watt. If you want to go to 
10 Watts and you have in-
stalled all of the necessary 
parts, no tuning is required. 
The final amplifier is 
somewhat broadbanded 
(about 10 MHz wide) and 
should produce about 60% 
efficiency when driven 
with 1 Watt and 12.5 volts. 
The output transistor is 
open- and short-circuit-
protected for all load 
phase angles up to 15 V of 
dc input. Total current 
drawn by the transverter is 
300-400 mA for 1-Watt out-
put models, and 1.8 to 2 
Amps for 10-Watt models. 
Harmonics and spurs on 
the prototype and first pro-
duction unit were greater 
than 60 dB down. 
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Fig. 7. Construction tech-
nique— 2-section antenna 
filter and 5-section spurious 
filter. 

After all checks out OK, 
you may proceed with the 
final assembly into the 
cabinet. Remove all lights, 
switches, and connectors 
and set the PC board inside 
the chassis with the crystal 
oscillators toward the rear 
of the cabinet. Mark the 
four mounting holes and 

drill them. Mount the PC 
board and string all of the 
cables through the cracks 
between the cabinet and 
the board for final wiring. 
You should not have to do 
much touching up after the 
final mounting process. 

Putting the Transverter On 
The Air 

After all circuits have 
been checked out and are 
working, the best way to 
tell what kind of a job you 
have done is to actually 
put the monster on the air 
and let the critical ears of 
your fellow hams judge 
you. Do not tell them what 
you are testing—they may 
be biased one way or 
another. If you are ex-
periencing problems with 
noise or funny squeals in 
your 2-meter radio, it is 
your transverter doing it. It 
can be eliminated by slow-
ly tuning one or the other 
oscillator slug until it 
stops. It will be caused by 

one of your oscillators put-
ting out spurs if its tuning is 
not right. All you need to 
do now is to tune your 
2-meter transceiver to sim-
plex and let the transverter 
do the rest. It will put you 
on simplex receive and 
transmit if your mode 
switch is in the simplex 
position. If you want to go 
on a 220 repeater, leave 
your 2-meter radio on 
simplex on the repeater 
output frequency, but put 
the mode switch to repeat-
er, and you are instantly in 
repeater-mode operation. 
You are now capable of 
tuning in to as many possi-
ble combinations as your 
2-meter rig permits. If you 
have a 12-channel radio, 
you will have 12 channels 
on 220. If you are lucky 
and own a synthesized 
2-meter radio, you will be 
able to play with 800 or 
1000 channels on 220 MHz. 
Have fun, friends! I am 
sure having me a ball with 

this transverter! 
The parts list is com-

plete. All parts are easily 
obtainable from any local 
electronics shop. Most 
parts should be junk-box 
items, except for the high 
quality caps and Schottky 
diodes. A PC board is avail-
able for $14.00 from 
WA7SPR if you do not 
want to tackle your own 
layout. The hard-to-find 
toroidal transformers also 
are available in a small kit 
for $4.50 (T1-T2-T7-T8-T9 
and T12). All other parts 
are available from the 
same source, should you 
have difficulties finding 
them in your area. 
Total cost for the 1-Watt 

unit, assuming you have to 
buy everything, came out 
to about 65 bucks; it is $16 
more for 10 Watts. If you 
have an average junk 
box, and wind your own 
coils, the 1-Watter should 
cost you no more than 
about $40.• 

NEW MFJ-624 Deluxe Hybrid Phone Patch 
Feature Packed: VU meter for line level and null. Has receiver gain, 
transmitter gain, null controls, bypass switch. Beautiful hum-free audio. 
RF filtered. VOX or push-to-talk. Works with any rig. Simple patch-in-
patch-out installation. 

/777 

10. 

RECEIVER 
GAIN 

u j TELEPATI.Il 11 
DELUXE .81110 'WSW PVC. 

This new MFJ-624 Telepatch II hybrid phone 
patch gives you a combination of performance, 
features, and quality that you won't find in other 
phone patches. 
PERFORMANCE: Gives you crisp clear, hum-free 

audio which is what phone patching is all about. 
Use automatic VOX or push-to-talk. RF pi-filters 
and PC board construction eliminates RF feedback. 
Works with any rig. 
FEATURES: VU meter monitors telephone line 

level to prevent crosstalk between telephone 
channels. Also lets you adjust null depth for 
maximum isolation between receiver and trans-
mitter. 
Separate transmitter and receiver gain controls 

eliminate readjusting rig's controls after patching. 
\  Null control for maximum isolation. 

Crisp,  clear hu m-free audio 
is what phone patching is 
all about and MFJ has it. 

Function switch: OFF for normal operation. ON 
connects your rig to phone line for patching. 
NULL switches VU meter to let you adjust for 
maximum null. 
Simple 2 cable installation (plus phone line) 

when rig has patch-in-patch-out jacks. Connects 
easily to any rig. 
Phono jacks for patch-in-patch-out, speaker, 

microphone. Screw terminals for phone lines. 
Eggshell white, walnut sides. 8x2x6 inches. 
QUALITY: Every single unit is tested for per-

formance and inspected for quality. Solid Ameri-
can construction, quality components. 
MFJ-620 TELEPATCH 

HYBRID PHONE  PATCH. 
Same  as  MFJ-624  but 
less  VU  meter.  6x2x6 

M 

'5995 
inches $49.95 plus $3.00 shipping and hand-
ling. 
One year unconditional  guarantee. 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping). 
Order today. Call toll free 800-647-1800. Charge 

VISA, MC or mail check, money order for $59.95 
plus $3.00 shipping for MFJ-624 and $49.95 
plus $3.00 shipping for MFJ-620. 

CALL TOLL FREE ... 800-647-1.1i 
For technical information, order/repair status, in 
Miss., outside continental USA, call 601 323,5869 

4_431-6.4, I MFJ ENTERPRISES, INC • 
•  7  BOX 494. MISSISSIPPI STATE, MS 39762 
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JAN 
CRYSTALS 

J2 

JAN 
CRYSTALS 
KEEP 
YOU ON 
THE AIR 
• CB 
• CB standard 
• 2 meter 

• Scanners 
• Amateur Bands 
• General 
Communication 
• Industry 
• Marine VHF 
• Micro processor 
crystals 

Send 10c for our latest catalog 
Write or phone for more details 

Jan Crystals 
2400 Crystal Drive 
Ft. Myers, Florida 33907' 
all phones (813) 936-2397 

master chary infew 
easy to charge 

HEW!  5-Band 
Trap Dipolei:thru 

Pre-assembled: 
Model 370-1 1 

Power rated 2kW PEP, approx. 110-ft span 

Complete with • wire • traps • 
end insulators • 50 ft RG-8/U, 
PL-259 connector • heavy 
duty cast aluminum and stea-
tite center connector. 

At your 
B& W dealer 

4-Band (40 thru 10M), 
55 ft model 370-13 
also available, pre-
assembled only. 

Made in Bristol. Pennsylvania. by 

Barker & Williamson Inc. 
10 Canal Street Cl Bristol, PA 19007 

F41-88S with SCANNER (optional) 

THE 

FM-88 & 88S 
25 watts/143.0-149.0 MHz 

In the tradition of the famous FM-DX and the FM-28 
Clegg proudly announces the 2 Meter FM Transceiver of 
the next decade. 
We've retained all the features and performance of 

the popular FM-28. And we've added CAP and MARS 
frequency coverage. And we've added an optional 
SCANNER. You'll have continuous control of output 
power from 1 to 25 watts right from the panel. 
As with the FM-28 we give a full 1YEAR limited warranty 

And when you purchase an FM-88 or 88S we will refund 
your purchase price if for any reason you elect to return it 
within the first 10 days. 
Because the FM-88 is available ONLY DIRECTLY from 

CLEGG and there is no "MIDDLEMAN" involved, we are 
able to deliver to you much more RADIO for your hard 
earned dollar. You are virtually buying WHOLESALE! 
A LIMITED QUANTITY OF THE NEW FM-88 WILL BE AVAIL-

ABLE FOR OCTOBER DELIVERY YOUR DEPOSIT NOW WILL 
ASSURE YOU OF EARLIEST DELIVERY Whether you elect the 
FM-88S at $439.00 or the FM-88 (without SCANNER) at 
only $345.00, we are certain you'll be delighted with your 
selection. (These introductory prices won't last long). 
Each unit is supplied complete with Mobile Mounting 

Bracket; Base Station Bale; Microphone; Mobile Power 
Cable; Base Station Power Cable and many many hours 
of OPERATING ENJOYMENT 
A detailed SPECIFICATION sheet describing the new 

transceivers and Clegg's coordinated accessories and 
antennas is yours for the asking. Phone 1 (800)-233-0250 
today for your copy or to order either one of these su-
per TRANSCEIVERS! 

belfI /Communications Corp 

191101d Homestead Lane 
Greenfield Industrial Park East 
Lancaster, PA 17601 
(717) 299-7221 

twosome  S D NSA 
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BARRY ELECTRONICS CORP. 
Your one source for all Ham Radio 

512 Broadway, N.Y., N.Y. 10012 

Hours: 9-5:30 
Thurs. to 7:30 
Sat. 10-2:00 

Yaesu FT-207-R H.T. in stock 
(also Tempo S-1 in stock) 

URCH UT200 
ULTIMATE TRANSMATCH 

( I 0- 160 meters) 

used with any antenna 

price: $242.50 

Largest stocking dealer:1A A 
Yaesu, Drake, Tempo, Swan, !corn, KDK, DenTron, 

Atlas, Kantronics, Hy-Gain, Mosley, Tri-ex Towers, 

CDR Rotors, Alda, Autek. McKay Dymek, Bird Watt-

meters 

TUBES STOCKED 

Call for Best Offers 
212-925-7000 

The OSL Organizer 
File, preserve and display 

240 OSL Cards 

in this handsome FREE Album. 
Tired of cluttering up your walls, stuffing OSL's in drawers and boxes? 
A great new way to organize, preserve and display your OSL cards is in 
clear vinyl pocket pages. Each specially designed crystal clear heavy duly 
page, holds 6 cards (back to back). The roomy 4" x 6" pockets even hold 
those extra large Japanese OSL's. With every 40 pages (minimum) ordered 
you'll receive a Free handsome 9" x 14" sturdy3-ring album, fully padded, 
in durable 'Brown-Hide' vinyl. 

As gifts for friends, as valuable club prizes, or as a treat for yourself — 
the OSL Organizer is a must, for every ham shack. Fill in and mail the 
handy order form .. . today! 

Try t for 30 days. If you're not delighted, return it for full refund. 

  HANDY ORDER FORM   
Please send: Larger quantities, ask for quote 

12 1 FREE Album and 40 pages (min) at .47 each  Total *$18.80 
12 2 FREE Albums and 80 pages at .45 each.  Total *S36.00 
El 3 FREE Albums and 120 pages at .44 each  Total *S52.80 

•Postage & Ranting • 40 Pages add $1 95 . 

Check or Money Order enclosed (No COD) 

Ship to:  (Please Print) 

Name   

80 Pages add S3.45 • 120 Pages add $4 75 

(CA residents add 6% tax) 

Mail to  "M1O9 

MIL INDUSTRIES 
Dept 3 
P. O. Box 844457 
Panorama City, CA 91402 

Address   

\ 511y State  lip  

<‘. 

TOP CASH PAID 
FOR THESE ITEMS 
ALSO  WANT  ANY  OTHER 
COLLINS  AVOINIC  EQUIP-
MENT, MODULES, OR PARTS. 
ALSO NAVY AND GROUND 
EQUIPMENT. 
IF IT'S MILITARY, WE ARE 
INTERESTED. 
FIND OUT WHAT YOUR EQUIPMENT 
IS WORTH. 
Absolutely no obligation, call collect 
NOW for information and prices. 
WHO KNOWS? YOU MIGHT BE SIT-
TING ON A "GOLD MINE". 
CALL COLLECT TODAY AND FIND 
OUT. 

SPACE ELECTRONIC CO. 
DIV. OF MILITARY ELECTRONIC CORP. 
35 Ruta Court, S. Hackensack 

‘ 41:1.J. 07606, (201) 440-8787 .087 

URGENTLY NEEDED 
AN/SRC-21 or AN/SRC-20 
or parts from same. 

A-618T or ARC-94 or ARC-102. 
B-490T or CU-1658 or CU-1669. 

C-URC-9A or R r-581 and PP-2702 
D-ARC-51 

CTU Dozen 
Buy 12 —get 2 free (mix or match) 

EXACT Replacements for 

SYLVANIA -.?-4?•• 
ECG Transistor-Diodes-ICs 

ECG#  ECG#  ECGM ECG ,' 
'00  94  63  595  220 1 72 
101  98  64  575  221  190 
102  96  65  695  222  199  291 I 
1026  98  71 1 37 223  279 292 
103  105 72*  72  224 506 293 1 Oe 
703A 1 11  75  162 225 434 294  I 14 
104 106 76  206  226  167  295 202 
105  227  77  49  228  1.36  297 1 13 
106 80 79 569  229  1 06  296  1 13 
107 79 80  588  230  360 299 202 
106  89  81  465 231  396 300  202 
121 2 15 82  335  232  70 302 280 
123 69  83 363  233 74 306  280 
123*  79  84  737  234 72 307  257 
124 53 85 1 70  235  245  308  765 
126 16  86A 1 46 236  575  3090  327 
127  60 87A t 46 237  507  310  765 
128  37 88 1 59 238  795 311 213 
129  56  89  1 59 239  302  312  1 13 
130 95 90  I 85 247 I 71 313  1 00 
131 98  91 207 242 190 314  785 
132  01 92 98  276  872  315  20 
133 14  93  104  278 236 316  274 
152 43  94  82 279  585 317  24 20 
153 85 95A  267  280  506  3113 20 60 
154  135  96 1 98 261 635 319 I 
¶ 55 202 97 1 89  282  424  320  26 00 
757 143 98 ¶89  283  632  321  765 
58  108  99 59  284 735 322 1 80 
159  86 210  1 37  285  799  323 353 
160  ¶ 43 2ti  56  286  575 324 353 
161 98  218 308 287  69 372,6  77 5f, 
162  575  279 436 288 ,4  2 

• Above only partial listing—please inquire 

• R-U.S-H, All Orders Shipped Same Day Received 

• FREE Freight on $20.00 & up prepaid orders 

All others—S150 freight charge 

• 1979 Accessory Catalogues in stock—send $3.00 

• Longer Hours Mon•Sat 9a.10p, Sun 1.7p 

• Call or write today—to place your order (518)465.3367 

Communications & T.V. Unlimited 
Dept 73, 17 Washington St., Rensselaer, N.Y. 12144 

DISTRIBUTOR INOUIRIES INVITED 
T.V..C.B.•AMATEUR RADIOSTEREO.MONITORS. 

ELECTRONIC PARTS  p••• C105 
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FAST SCAN ATV 
WHY GET ON FAST SCAN ATV? 

• You can send broadcast quality video of home movies, video 
tapes, computer games, etc, at a cost that is less than sloscan. 

• Really improves public service communications for parades, 
RACES, CAP searches, weather watch, etc. 

• DX is about the same as 2 meter simplex — 15 to 100 miles. 

ALL IN ONE BOX 
TC-1 Transmitter/Cony 
Plug in camera, ant, mic and you are 
on the air  $399 ppd 

HITACHI HV-62 TV CAMERA 
High  performance closed  circuit 
camera just right for atv with lens 
 $239 ppd 

PUT YOUR OWN SYSTEM TOGETHER 

TVC-1B CONVERTER tunes 420 
mhz down to ch 2 or 3 ..$49.50 ppd 
TXA5 EXCITER   $69 ppd 
PA5 10 WATT LINEAR.  $79 ppd 
FMA5 Audio Subcarrier . $24.50 ppd 

SEND FOR OUR CATALOG, WE HAVE IT ALL 
Modules for the builder, complete units for the operator,antennas, 
color cameras, repeaters, preamps, linears, video ider and clock, 
and more. 19 years in ATV. 

Call 213-447-4565 5-6 pm .0 P41 

VISA' 
M M. 

P.C. ELECTRONICS 
Maryann  2522 PAXSON Tom 
WB6YSS  ARCADIA, CA 91006  W6ORG GO 

The ONLY thing you 
need to know about 

Quartz Crystals 

is:  1-405-224-6780 

• Best delivery plus Emergency Ser-
vice with Guaranteed Delivery 

• Highest Quality with gold PAIL-
C-3098 Process 

• Ask for Sentry Technology Manual 

And, order Toll Free 1-800-654-8850 

VISA 

SENTRY 
V S3  Crystal Park 
Chickasha, Oklahoma 

73018 

M800 
Deluxe RTTY 
for the TRS-80 
Adds these additional 
RTTY features to the M80. 
IN Split screen display Full ASR. 
• Save all text on cassette. 
• Instant Replay • RCV and XMT text. 

• Instant break operation preserves butters. 
• WRU - save on cassette automatically. 
• Execute external programs interactive 
graphics. 

• One-time callsign insertion. 
II Auto line numbers, margin labels, CR IF, 
CR suppress. XMTR control. 

• 4 small messages (255 char. ea.) plus 
big message (up to max. RAM). 

• Additional RY, FOX, CO messages. 
• UT4 output speed control. 
• Baudot (4speeds) plus ASCII (110 baud). 

AA P.O. Box 518 IS) Keyes, CA 95328 

M80 Ham Interface 
Send Receive 
RTTY & CW 
• Auto send & receive: RTTY & CW 
• Complete hardware & soft ware. 
• Connects to TRS-80 User Port & Key / 
headphone lacks 

IN 10 message memones - 255 char. ea 
MI Keyboard butter allows typing ahead. 
II Uses built-in PLL or external TU 
• Includes hardware, cassette & manual 
• Morse trainer - random 5 letter words. 
▪ Requires Level II Basic & 16K RAM 

NE W FEATURES * 
• MORSE tutonal-10 lessons-corrects mistakes-
Simplest, fastest way to learn the code! 

• Auto-numbenng contest keyer. 
▪ Interactive Graphics-Custom PIX. 
▪ Auto transmitter control-PTT. 

Assembled 
Requires the $90  & Tested 
M80 Ham  $149 

7 le PET, APPLE, SORCERER versions available 
Interface.  Write or Call for Complete Catalog. 

MACROTRONICS, inc 
p 

(209) 634-8888 / 667  ••• M48 .2888  California residents We are experiencing telephone difficulties, please keep trying.  add 6% tax / 

• :k) 

VISA 
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Social Events 
Listings in this column are 

provided free of charge on a 
space-available basis. The 
following information should be 
included in every announce-
ment: sponsor, event, date, 
time, place, city, state, admis-
sion charge (if any), features, 
talk-in frequencies, and the 
name of whom to contact for 
further information. Announce-
ments must be received two 
months prior to the month in 
which the event takes place. 

BLACKSBURG VA 
OCT 1-6 

Two expanded workshops on 
8080/8085/Z80 microcomputer 
design, microcomputer inter-
facing, software design, and 
digital electronics are being 
given by the editors of the 
popular Blacksburg books. Par-
ticipants have the option of re-
taining the equipment used in 
these courses. Dates are Oc-
tober 1-6, 1979. For more infor-
mation, contact Dr. Linda Lef-
fel, C.E.C., VPI and SU, Blacks-
burg VA 24061, or phone (703)-
961-5241). 

HOUSTON TX 
OCT 5-7 

The Houston Area Amateurs 
will host the ARRL West Gulf 
Division Convention on Octo-
ber 5-7, 1979, in Houston, 
Texas. For further information, 
contact Houston Ham Conven-
tions, Inc., PO Box 79252, 
Houston TX 77024, or phone 
(713)-466-0518 or (713)-223-3161. 

SIOUX FALLS SD 
OCT 5-7 

The '79 ARRL Dakota Division 
Convention will be held from 
October 5-7, 1979, at the Sioux 
Falls Airport Ramada Inn, locat-
ed off Exit 81 on 1-29, Sioux 
Falls, South Dakota. Featured 
will be technical and operating 
forums, a ladies' program, an 
ARRL forum, a large exhibit 
area, and a banquet. Prizes in-

tv CV ' 
411 

1+V 

If you have a 
serious problem 

with a ham firm, send 
them a letter with all 

the facts in detail, plain. 
ly and simply ... and 
send a copy to Wayne 
Green W2NS0/1, do 73 

MAGAZINE. 73 protects its 
readers more than any other 

magazine. 

clude an advance-registration 
prize of a DenTron GLA-1000 
amplifier, a grand prize of a Ken-
wood TS-820S and a second 
grand prize of a Wilson System 
OneTm antenna and WR-500 
rotor. Registration is $15.00 
($16.00 after September 1) or 
$6.00 for the convention only 
($7.00 after September 1). Talk-
in on 146.16/.76. For further in-
formation and convention-rate 
hotel accommodations, write 
Sioux Falls Amateur Radio 
Club, Box 91, Sioux Falls SD 
57101. 

WARRINGTON PA 
OCT 6 

The Mt. Airy VHF Radio Club 
Inc., will hold its Hamarama '79 
and Mid-Atlantic States VHF 
Conference on Saturday and 
Sunday, October 6-7, 1979. The 
conference will be held on 
Saturday, October 6, from 9:00 
am to 5:00 pm at the Warrington 
Motor Lodge, Rte. 611, Warring-
ton, Pennsylvania. Featured will 
be an all-day VHF program, a 
cocktail hour and get-together, 
and a buffet dinner. Registration 
is $3.00 in advance, or $4.00 at 
the door, which includes the flea 
market. The buffet dinner is 
$9.00. The flea market will be 
held on Sunday, October 7, from 
8:00 am to 4:00 pm, rain or shine, 
at the Bucks County Drive-In 
Theatre, also on Rte. 611. Reg-
istration is $2.00 with tailgating 
$2.00 per space (bring your own 
table). Featured will be amateur 
radio equipment, electronic 
parts, surplus, and door prizes. 
Talk-in on 146.52 W3CCX. For in-
formation, write Ron Whitsee 
WA3AXV, Chairman, PO Box 
353, Southampton PA 18966, or 
phone (215)-355-5730. 

CORNWALL NY 
OCT 6 

The Orange County Amateur 
Radio Club will hold its annual 
auction on Saturday, October 6, 
1979, at Munger Cottage, Corn-
wall, New York. Admission is 
$1.00 and includes a chance on 
a door prize. The auction begins 
at 1:00 pm and sellers should ar-
rive at noon. Talk-in on .52. For 
further information, contact Bill 
Lazzaro N2CF, 11 Jefferson St., 
Highland Mills NY 10930. 

TAYLOR MI 
OCT 7 

The third annual RADAR 
Hamfest and Swap 'n Shop will 
be held on Sunday, October 7, 
1979, from 9:00 am until 3:00 pm 
at Kennedy High School, North-
line Rd., Taylor, Michigan. Ad-
mission is $2.00. Featured will 
be computer displays, ham 
gear displays, door prizes, and 

food. Talk-in on .93/.33, .52/.52, 
and .99/.39. For information, 
write RADAR, Inc., PO Box 
1023, Southgate MI 48195. 

ROME GA 
OCT 7 

The Northwest Georgia Ama-
teur Radio Club will hold its an-
nual Rome Hamfest on October 
7, 1979, at the Coosa Valley 
Fairgrounds, Rome, Georgia. 
Gates will open at 9:00 am. 
Talk-in on 146.34/.94 and 
146.085/.685. For further infor-
mation, contact WB4AEG, Box 
274, Adairsville GA 30103. 

BERRIEN SPRINGS MI 
OCT 7 

The Blossomland Amateur 
Radio Association will hold its 
fall Swap Shop on Sunday, Oc-
tober 7, 1979, at the Berrien 
County Youth Fairgrounds, 
north of Berrien Springs, Mich-
igan, on US 31, beginning at 8:00 
am. There will be commercial 
exhibits, prizes, refreshments, 
plenty of free parking, and dis-
play space. Space for self-con-
tained campers, at $3.50 includ-
ing electricity, is on the 
grounds. Talk-in on 146.22/.82. 
Advance tickets are $1.50; $2.00 
at the gate. Eight-foot tables are 
$2.00 and are restricted to elec-
tronic items. For advance tick-
ets and information, write 
Charles White, 1940 Union Ave., 
Benton Harbor MI 49022. 

ROCK HILL SC 
OCT 7 

The York County Amateur 
Radio Society will hold its 28th 
annual hamfest on Sunday, Oc-
tober 7, 1979, starting at 8:00 
am, at Joslin Park, Rock Hill, 
South Carolina. Registration is 
$2.75 each or 2 for $5.00 in ad-
vance, or $3.00 at the gate. The 
main prize is a Yaesu FT-
901DM. A barbecue dinner is 
available at the park. Talk-in on 
146.43/147.03 and 146.52. For 
more information, write York 
County Amateur Radio Society, 
Inc., PO Box 4141 CRS, Rock 
Hill SC 29730. 

OTTAWA ONT CAN 
OCT 12-14 

The Radio Society of Ontario 
will hold its 11th annual conven-
tion at the Skyline Hotel, Otta-
wa, Ontario, Canada. On Friday 
evening, there will be a buffet 
and dance. On Saturday, there 
will be demonstrations, forums, 
technical sessions, a women's 
program, and a banquet and 
dance. On Sunday, there will be 
a flea market and delegates' 
meeting. For information, write 
PO Box 5076, Station F, Ottawa, 
Ontario, CAN K2C 3H3. 

SYRACUSE NY 
OCT 13 

The Radio Amateurs of 

Greater Syracuse will hold their 
annual hamfest on October 13, 
1979, from 9:00 am until 6:00 pm 
at the New York. State Fair-
grounds, located adjacent to 
1-690, 3 miles southeast of the 
New York State Thruway, Exit 
39, one mile northwest of 
Syracuse, New York. For com-
mercial exhibitors, a fee of 
$15.00 will include a booth with 
a display counter ten to fif-
teen feet in length or a table and 
two chairs. Included in the 
$15.00 fee will be two tickets to 
the hamfest. Accommodations 
are available at nearby motels 
or travel trailer and motor home 
space will be available on the 
grounds. Commercial exhibi-
tors will be able to set up their 
displays Friday night from 7:30 
to 10:00 pm or on Saturday 
morning from 7:30 to 9:00 am. 
For more information, contact 
Bob Edgett or Paul Dunn, exhib-
itor chairmen, do Radio Ama-
teurs of Greater Syracuse, PO 
Box 88, Liverpool NY 13088. 

ASHEVILLE NC 
OCT 13 

The Western Carolina Ama-
teur Radio Society will hold its 
Asheville Autumnfest on Satur-
day, October 13, 1979, at the 
Asheville Civic Center, Ashe-
ville, North Carolina. There will 
be ample space for manufactur-
ers, dealers, and the flea 
market, which will be in another 
part of the arena. A concession 
stand will be operated by the 
Civic Center. All manufacturers 
and dealers will have separate 
booths. And it will be possible 
to drive directly to your booth 
for unloading. 

MEMPHIS TN 
OCT 13-14 

The Mid-South Amateur Ra-
dio Association and participat-
ing Memphis-area clubs will 
sponsor the Memphis Hamfest 
and Tennessee State ARRL 
Convention on October 13-14, 
1979, at the Youth Building at 
the Mid-South Fairgrounds, 
Memphis, Tennessee. Featured 
will be forums, exhibits, a giant 
flea market, FCC exams, a hos-
pitality party, and commercial 
and manufacturer exhibits. The 
display area will be open from 
9:00 am to 4:00 pm on Saturday, 
and from 9:00 am to 2:30 pm on 
Sunday. Fifty trailer hookups 
are on the premises, which the 
Memphis Park Commission will 
rent for $5.00 per night. For fur-
ther information, contact the 
Memphis Hamfest, PO Box 
3845, Memphis TN 38103, or 
phone Clayton K4FZJ at (901)-
274-4418. 

BEAVER OK 
OCT 14 

The Beaver Hamfest will be 
held on October 14, 1979, at the 
Fairgrounds Building in Beaver 
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OK. Doors open at 8:00 am. with 
registration at 10:00 am. Tickets 
are $2.50 each. There will be a 
covered-dish luncheon, a short 
program at 1:30 pm, swap 
tables, and door prizes. Camper 
hookups are nearby and the 
event is airport-close. Talk-in on 
.01/.61 and .52. For details, con-
tact Stella Shaw WB5VUN, Box 
310,  Beaver  OK  73932, 
(405)-625-3368. 

LIMA OH 
OCT 14 

The Northwest Ohio Amateur 
Radio Club will hold its annual 
hamfest on October 14, 1979, at 
the Allen County Fairgrounds, 
Lima, Ohio. Two large heated 
buildings will house the ham-
fest where tables will be avail-
able for $3.00 each. A flea 
market will be held outside for 
free. Advance tickets are $2.00 
each. For information, send an 
SASE to NOARC, PO Box 211, 
Lima OH 45802. 

WEST GHENT NY 
OCT 14 

The Northeastern States 
160-Meter Amateur Radio Asso-
ciation will hold its annual elec-
tion and banquet on Sunday, 
October 14, 1979, at Kozel's 
Restaurant, Rte. 9H, West 
Ghent, New York. There will be a 
flea market in the rear parking 
lot at 1:00 pm and a roast beef 
dinner at 5:00 pm. All hams and 
XYLs are welcome. For reserva-
tions and details, contact 
William Derby WA5I0D, Secre-
tary/Treasurer, 14 Plain St, 
Medfield MA 02052. 

ISLIP LI NY 
OCT 14 

The Long Island Mobile 
Amateur Radio Club, Inc., will 
hold its Hamfair '79 on Sunday, 
October 14, 1979, from 9:00 am 
until 4:00 pm at the Islip Speed-
way, Rte. 111 (Islip Ave.), one 
block south of Southern State 
Pkwy., Exit 43, or come south 
from the Long Island Express-
way, Exit 56, Islip, Long Island, 
New York. There will be free 
parking, door prizes, and 
several contests. Admission is 
$1.50 (non-hams are free) and 
$3.00 per seller's space, which 
permits one person to enter. For 
information, call Hank Wener 
WB2ALW, nights, at (516)-484-
4322, or Sid Grossman N2A0I, 
nights, at (516)-681-2194. 

ANAHEIM CA 
OCT 19-21 

The ARRL Southwestern Divi-
sion Convention will be held on 
October 19-21, 1979. at the 
Sheraton-Anaheim Hotel, lo-
cated at Ball Rd. and 1-5, 
Anaheim, California. The con-
vention will begin on Friday 
evening with registration and 
exhibits from 4:00 pm until 9:00 
pm. On Saturday, registration 

will begin at 8:00 am and ex-
hibits and technical sessions 
will run from 9:00 am until 3:30 
pm. FCC testing will continue 
until 3:30 pm also. The ARRL 
Forum will be held from 4:00 pm 
until 5:30 pm, with a no-host 
cocktail party being held until 
the 7:30 pm banquet. The Wouff 
Hong pageant will be held at 
00:01 am PST on Sunday morn-
ing. At 9:00 am Sunday morning 
the various breakfasts will be 
held and the exhibits will again 
be open until noon. The pre-
registration deadline is Septem-
ber 15, 1979. Advanced registra-
tion price, which includes com-
plete program, banquet, ex-
hibits, and technical sessions, 
is $17.00, and $19.00 at the door. 
The charge for the banquet only 
is $12.00, and for exhibits and 
technical sessions, the charge 
is $5.00, pre-registration; $6.00 
at the door. The ladies' program 
and luncheon is $6.00, pre-
registration only. For more in-
formation and pre-registration, 
contact Hamcon, PO Box 1227, 
Placentia CA, or phone (714)-
993-7140. 

CEDAR RAPIDS IA 
OCT 19-21 

The 1979 ARRL Midwest Divi-
sion Convention and CVARC 
Hamfest will be held on Oc-
tober 19-21, 1979, at the Five 
Seasons Center, Cedar Rapids, 
Iowa. Tickets are $4.00 in ad-
vance or $5.00 at the door. 
Forums will include FCC, 
ARRL, DX, antenna, AMSAT/ 
OSCAR, FM and repeaters, mi-
croprocessors, modern CW, 
and more. A flea market will be 
held at $5.00 per table with 150 
tables available. Reservations 
are good for Saturday and Sun-
day and must be paid in ad-
vance. Pre-registrations will be 
taken through October 1, 1979. 
Setup begins at 6:00 am Satur-
day. FCC exams also will be 
given on Saturday. (Send Form 
610 and copy of license two 
weeks in advance.) There will 
be many prizes, including a 
grand prize of a deluxe HF 
transceiver, a TH6DXX anten-
na, a HAM III rotor, and a 60-ft 
Rohn 25G tower. There will be a 
Saturday-evening banquet, 
with Senator Barry Goldwater 
K7UGA as guest speaker. There 
are many hotels and motels 
available. Talk-in on 146.34/.94. 
For information, write Conven-
tion, Cedar Valley Amateur 
Radio Club, Box 994, Cedar 
Rapids IA 52406. 

READING MA 
OCT 20 

The Quannapowitt Radio As-
sociation will hold its annual 
auction on October 20, 1979, at 
the Knights of Columbus Hall 
in Reading, Massachusetts. 
Doors will open at 10:00 am and 
the auction will start at 11:00 
am. Food and refreshments will 

be available. Talk-in on 146.52. 
For information, call Bob 
Reiser AA1M at (617)-272-6219. 

SAVANNAH GA 
OCT 20-21 

The first annual Hostess City 
Hamfest will be held on Oc-
tober 20-21, 1979, at the Na-
tional Guard Armory, Eisen-
hower Dr., Savannah, Georgia. 
Admission will be $2.50 in ad-
vance and $3.00 at the gate, 
with tables for $5.00. Featured 
will be a flea market, ladies' 
programs, awards, and FCC ex-
ams. Talk-in on .37/.97, .10/.70, 
.28/.88, .63/.03, and 3,975 kHz. 

For additional information and 
advance tickets, write the 
Hostess City Hamfest Com-
mittee, PO Box 1237, Pooler GA 
31322, or phone (912)-748-6125. 

BILOXI MS 
OCT 20-21 

The Gulf Coast Ham/Swap 
Fest will be held on Saturday 
and Sunday, October 20 and 21, 
1979, at the International Plaza, 
located at the west end of the 
Biloxi-Ocean Springs bridge on 
Highway 90 in Biloxi MS. Tables 
are $3 per day or $5 per week-
end. Talk-in on 146.13/73 and 
146.52. For information, ad-

DUPLEXERS 
, 

US PATENT 

4080601 

v* W15 

I , OUR  NEW  BANDPASS- I 
II REJECT DUPLEXERS WITH I 
I OUR EXCLUSIVE  I 

I BpBr CIRCUIT* I 
I . . . provides superior perfor-  I 
I mance, especially at close I 
I frequency spacing. 

111 IModels available for all Ham 
bands. Special price for I 

I Amateur Repeater Clubs  I 

CALL OR WRITE FOR DETAILS 

WACOM PRODUCTS, INC. 
Box 7307 
Waco Texas 76710 

817/776-4444 

JUST GETTING ON THE AIR? 

See Adirondack for 
CI New Equipment 
CI Used Gear 
El Friendly Advice 

T KE  Radio Y\En -E Ti 
Supply 

185-191 West Main Street • P 0 Box 88 
Amsterdam. N Y 12010 Tel (518) 842-8350 
Just 5 minutes from N.Y. Thruway —Exit 27 
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vance tickets, and tables, con-
tact Al Williams WD5GNR, 
311 1/2 DeMontluzin Ave., Bay St. 
Louis MS 39520. 

NORFOLK VA 
OCT 20-21 

The fourth annual Tidewater 
Hamfest-Computer Show-Flea 
Market will be held on October 
20-21, 1979, starting at 9:00 am 
at the Norfolk, Virginia, Cultural 
and Convention Center SCOPE, 
Norfolk, Virginia. There will be 
60,000 square feet of air-con-
ditioned exhibit and flea market 
tailgating space available. 
Featured will be ARRL meet-
ings, DX and traffic forums, and 
a CW contest. FCC exams are 
planned for amateur upgrading 
on Saturday from 9:00 to 12:00 
am. A special feature will be a 
dinner cruise and banquet on 
the Spirit of Norfolk cruise ship 
on Saturday night for $16 per 
person, or $30 per couple. Ad-
vance registrations are $2.50 
(include an SASE) or $3.50 at the 
door. Flea market tailgate 
spaces are $3.00 per day. For 
tickets and information, write 
TRC, PO Box 7101, Portsmouth 
VA 23707. 

KALAMAZOO MI 
OCT 27 

The 25th annual VHF Con-
ference in honor of Walter Mar-
burger W8CVQ, founder, will be 
held on Saturday, October 27, 
1979, at Western Michigan 
University, Department of Elec-
trical Engineering, Industrial 
Engineering & Technology 
Building, Room 3034, Kalama-
zoo, Michigan. At 10:00 am, 
there will be a morning registra-
tion; a final registration will 
commence at 2:00 pm. At 2:30 
pm, Dr. Larry Oppliger will give a 
welcome. This will be followed 
by three speakers. At 6:30 pm, 
there will be a dinner at the 
University Student Center (by 
reservation only). For reserva-

tions, write Electrical Engineer-
ing Dept., Western Michigan 
University, Kalamazoo MI 
49008. 

CHATTANOOGA TN 
OCT 27-28 

Hamfest Chattanooga will be 
held on October 27-28, 1979, at 
the Chattanooga State Tech-
nical Community College, Chat-
tanooga, Tennessee. Events in-
clude FCC exams, prizes, con-
tests, exhibits, forums, and 
ladies' programs. The indoor 
dealer area is $15.00 per table 
and the outdoor paved flea 
market area is $2.00 per space 
each day. Talk-in on .19/.79 and 
3980. For pre-registration, with 
prize ticket and information, 
send $1.00 to Hamfest, PO Box 
95, Chattanooga TN 37401. 

LONDON ONT CAN 
OCT 28 

The London Amateur Radio 
Club will hold its 2nd annual 
Swap and Shop on October 28, 
1979, from 8:00 am until 4:00 pm 
at Lord Dorchester High School 
in Dorchester, just off 401. Ad-
mission and tables are both 
$2.00. Featured will be displays 
and prizes. Talk-in on .78/.18. 
For more information, write 
VE3CSK, RR #1, Ailsa Craig, On-
tario, Canada NOM 1A0. 

MARION OH 
OCT 28 

The 4th annual Heart of Ohio 
Ham Fiesta will be held on Oc-
tober 28, 1979, at the National 
Guard Armory, Marion, Ohio. 
Featured will be a flea market, 
prizes, and forums. Dealer 
space will be available. Talk-in 
on .90/.30 and .52. For more in-
formation, contact Paul Kilzer 
W8GAX, 393 Pole Lane Road, 
Marion OH 43302. 

FT. MYERS FL 
NOV 3-4 

The Fort Myers Amateur Ra-

Ham Help  
I was recently sent a General 

Electric 40-channel mobile 
Citizens Band AM transceiver 
by a relative in the USA. I would 
like to convert this rig to the 
10-meter band. A friend lent me 
some copies of 73 Magazine 
and I see you've been running 
articles on this conversion, but I 
didn't see any covering my set. 
It's a model 3-5801. 
Could any of your readers 

help me with this conversion? I 
promise to try to work you with 
this rig once it's on ten! 
Incidentally, 27-MHz CB from 

the USA can be heard over here 
quite well when the skip is right. 
My own equipment at present 

is Sommerkamf FLDX500 and 

FRDX500 and I operate all 
bands 80-10 at 100 Watts out-
put, although I have an FL1000 
amplifier which can go up to 600 
Watts. 
I hope some of your readers 

might be able to help me. The 
full name of the village 0TH 
here is LLANFAIRPWLLGVVYN-
GYLLGOGERYCHVVYRNDROB-
WLLANTYSI LIOGOGOGOCH. 
So if anyone wants a QSL from 
the (I believe) second largest 
place name on earth, just let me 
know. 

John Parry GW3VVC 
"AT Alit," Lon Hedydd 

Llanfair P.G. 
Anglesey, North Wales 

United Kingdom LL61 5JY 

dio Club and the ARRL will hold 
their Hamarama '79 on Novem-
ber 3-4, 1979, from 9:00 am to 
5:00 pm on Saturday and from 
9:00 am to 3:00 pm on Sunday at 
the Ramada Inn, on the Caloo-
sahatchee River, Ft. Myers, 
Florida. A hospitality welcome 
center will be held on Friday, 
November 2nd, from 7:00 to 
10:00 pm. Featured will be deal-
er displays, forums, YL and XYL 
awards, computer displays. 
and a gigantic flea market. 
Registration is $2.00 each in ad-
vance or $3.00 each at the door. 
Talk-in on .28/.88, .19/.79, .52, 
and .94. For information, send 
an SASE to Bob Sloat K4VGN, 
PO Box 05-37, Tice FL 33905, 
(813)-334-6190, or Don Redd 
WD4ERQ, 1857 Sunset Place, Ft. 
Myers FL 33901, (813)-332-1825. 

WEST MONROE LA 
NOV 11 

The Twin City Ham Club will 
sponsor North Louisiana's an-
nual "Hamfest" on Sunday, 
November 11, 1979, from 8:00 
am until 3:00 pm at the West 
Monroe Civic Center, North 7th 
Street and Ridge Avenue, West 
Monroe, Louisiana. Tickets may 
be purchased at the door or in 
advance for admission and for 
the prize drawings. Featured 
will be swap tables for buying, 
selling, or trading amateur and 
related equipment, displays of 
new radio and electronic equip-
ment, information on becoming 
an amateur operator, and 
prizes. Everyone is invited. The 
building is heated and cooled 
for your comfort. Talk-in on 
.25/.85, .52/.52, and 3910. 

FRAMING HAM MA 
NOV 11 

The Framingham Area Radio 
Association will hold its indoor 
electronic flea market on Sun-
day, November 11, 1979, from 
10:00 am until 2:00 pm at the 
Framingham Police drill shed 
behind the police station, Fra-
mingham, Massachusetts. From 
Rte. 9, take Rte. 126 south to 
the center of Framingham. 
Sellers' setup time is from 9:00 
am to 10:00 am. Advance table 
reservations will be $5.00, with 
tables available at the door for 
$7.50. Refreshments will be 
served outside the flea market 
area. Talk-in on .75/.15 and .52. 
For information or reserva-
tions, write Framingham Area 
Radio Association, PO Box 
3005, Framingham MA 01701. 

CLEARWATER FL 
NOV 17-18 

The Florida State ARRL con-
vention will take place on No-
vember 17-18, at the Sheraton 
Sand Key Hotel on Clearwater 
Beach, Clearwater, Florida. An 
Icon') 701 HF station is the main 
door prize. The latest update on 
WARC proceedings is just one 
of the interesting forums we 

have scheduled. FCC exams 
will be given on Saturday at 9:00 
am. Please send 610s to the 
Tampa office by November 9. 
There will be ladies' events both 
days, with a luncheon and style 
show on Sunday. Tickets are $5, 
which includes a Tappan micro-
wave oven as first prize. The 
QCWA Gator Chapter will host 
the Saturday luncheon, with all 
hams and guests welcome, too; 
tickets are $6. Saturday evening 
banquet tickets are $9. Swap 
tables are $10 for both days— 
no one-day tables, all advance 
sold. There should be plenty of 
parking with courtesy buses 
running on demand for the dura-
tion of the hamfest. We have ar-
ranged for special room rates at 
$30 double, per day, with each 
extra person $4 and kids under 
18 free. Hamfest donation is $3; 
each advance ticket includes 
two free prize tickets. Talk-in on 
.37/.97 and 223.34/224.94. 
Please make all reservations 
through and checks payable to: 
FGCARC (Florida Gulf Coast 
Amateur Radio Council, Inc.), 
PO Box 157, Clearwater FL 
33517. For ham convention and 
hotel reservations, phone (813)-
461-HAMS. 

MASSILLON OH 
NOV 18 

The 22nd annual auction, 
Auctionfest '79, sponsored by 
the Massillon ARC, will be held 
on November 18,1979, from 8:00 
am until 5:00 pm at the Mas-
sillon Knights of Columbus 
Hall, Massillon, Ohio. The flea 
market opens at 8:00 am, with 
auction action at 11:00 am. 
There will be prizes and dis-
plays. Talk-in on 146.52 simplex. 
Tickets are $2.013 in advance; 
table reservations are $1.00 per 
table. For further info, write to 
Joe Turkal K8EKG, 1234 Con-
cord NW, Massillon OH 44646. 

FORT WAYNE IN 
NOV 18 

The Allen County Amateur 
Radio Technical Society is 
sponsoring the seventh annual 
Fort Wayne Hamfest on Novem-
ber 18, 1979, from 8:00 am to 
4:30 pm in the Allen County In-
diana Memorial Coliseum, Fort 
Wayne, Indiana. For more infor-
mation, write Victor M. Locke, 
Reservation Chairman, 1415 
Edenton Drive, Fort Wayne IN 
46804, or phone (219)-432-
8047. 

OAK PARK MI 
NOV 25 

The Oak Park High School 
Electronics Club will present a 
Swap 'n Shop on Sunday, No-
vember 25, 1979, at Oak Park 
High School, 13701 Oak Park 
Blvd., Oak Park, Michigan. 
Donation is $1.50 and tables are 
$2.50. There will be refresh-
ments and door prizes avail-
able. 
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*For Sale*< 4., > 

$10,000,000 1,,/ 
INVENTORY 

The ultimate source for 
electronic components 

and equipment. 

PRODUCTION OVERRUNS 
SURPLUS MATERIALS 

Send us your inquiries. Get on 
our exclusive mailing list. 
Inquire in writing or by Telex 

TWX: 510-224-6539 

Serving domestic and 
overseas markets. 

ILTI t iminuak 

Electronics, Ltd. 

(51 6) 4 2 3 - 3 7 7 0 

v, U13 

73 Sherwood Ct . Huntington. N Y 11743 U S A 

e V e 

MINI MODULES & 

PLUG IN ASSEMBLIES TO 
FIT YOUR PROJECT & POCKET 

BROADBAND , 01 , 
AMPLIFIERS 

RF  02  FET MIXERS 
CONVERTER 

IF 

AMPLIFIERS 

COMPRESSIVE AUDIO PREAMPLIFIER 

This ad is a scale outline of an Audio Power Amuliher 1101-T 

03  (  I SEND  Q 4 

,  YOUR O R  

DESIGN MANUAL 
& CATALOG  H44 

HFT INC 
158 WEST 9TH ST. 
DEER PARK  NY 

11729 

TO SPEAKER , 
8 OHM 

1101- 2 

7, 

NOW! NOW! NOW! NOW! NOW! 

The ultimate answer for eliminating the 
damaging effects of antenna weight on 
your rotor .... it's the 

"UDM THRUSTOR" 

• Fits any taper tower or can 

be used with flat top. 

• Accepts 11/4 " mast pipe 

• All steel construction. 

• Utilizing precision ground 

& hardened ball-type thrust 

bearing. 

• Comes ready to install. 

• Eliminates the damaging 

effect on your rotor. 

•Shipped prepaid UPS 

(U.S.A.) 

• Check, cash, money order, 

Visa,  MasterCharge. 

$49.95 complete. 

• Also available for 2" mast 

pipe for $59.95 

U D M E N T E R P RI S E S er• U10 

P.O. Box 2037, Sandusky, Ohio 44870 

MIR 
(UNIVERSAL RECEIVED 
FREQUENCY INDICATOR) 

Digitize your receiver's dial with 
the DIAL SPOTTER. Adapts to 
most Communication Receivers 
with simple connection to VFO. 
From $149.95 Write for Data 
Sheet. 

GEMINI 
INSTRUMENTS 
INCORPORATED 
Box 205 Ldrohmont NY 10538 

so 144 REPEATERS 

Pc° 11/1k 

OP TI O N S 

Duplexers 
Basic auto patch 
Matching cabinet 
.0005%  High  stability  crystals 

50 M Hz $889.95  450 M Hz 899.95 
144 or 220 M Hz 799.95 

..••• G27 

220 450 mhz 

New and Improved 
Receiver 

and Transmitter 

Available Separately: 

Know instantly what you have worked, what hands, 

modes—what needs to be confirmed—right at your 

fingertips All your Q51.'s in one neat place— no more lost 

cards 

Unconditional money back guarantee—ONLY $12 95 
%tail to 1NSTA-PAC, Box 22974, Honolulu. Hawaii 961122 

'SAM'   

slILLET   

H Y 

5..143 

PASS FCC EXAMS 
The Original FCC Tests Answers Exam 
manual that prepares you at home 
for FCC First & Second class Radio-
telephone licenses.You get the com-
plete set of 15 newly revised mul-
tiple-choice examinations- cover. 
ins all areas tested on the actual 
FCC exam. Also included—help-
ful study tips, short cuts, and 
"Self -Study Ability Test." 
These updated FCC Tests' 
Answers take the mystery 

out of preparing for current 
FCC exams. Practical proven 
Material. $9.95 postpaid. 

#  Unconditional Moneyback Guarantee. 

C O M M AII D P R O D U C TI O nS 
RADIO ENGINEERING DIVISION  "C106 

P.O. BOX 26348-F  SAN FRANCISCO, CA 94126 
Please rush me Tests-Answers for FCC First and 
Second Class Commercial  License. My S9.95 is 
enclosed. 

Name 

. 

L '̀v - - -    Sr ire 

W we'fit 

cit'lp#1, I, 

COR Identifier: All on one board, programmable. Fully ad-
justable, time out (.5-7 min.), hang time (0-1 min.), identifier 
(1-10 min.), tone, speed, volume, L.E.D. outputs, low current 
drain CMOS logic, plugs for easy installation and removal plus 
much more. $79.95  

Basic Repeater $499.95 
2M 130-175 MHz Basic Repeater for 2 meters with all the features of the HI 
Pro MkI less the power suply and front panel controls and accessories. 

PA Res. add 6% tax 

PLUS SHIPPING 

Maggiore Electronic Laboratory m36  

8 4 5 W ESTT O WN R D. 

W EST C HESTER, PA. 19380  P H O NE 21 5 4 3 6- 6 0 51 
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Code Made Eas 
To really master code, get Pickering Code Master instruction 
tapes. They're easy to use, easy to learn, complete and reliable. 
But don't just take our word for it, ask any ham. Or order a set 
and see for yourself. 

CM-1 Novice. A complete course with 5, 7 and 9 WPM code 
group practice. 

CM-11/2 General. No instruction, just practice. 1/2 hr. at 11 WPM, 
1 hr. at 14 WPM and 1/2 hr. at 17 WPM. Tape includes coded groups 
and straight text. 

CM-2 Extra Class. Mostly straight text, some groups. 1 hr. at 
20 WPM, 1/2 hr. at 25 and 30 WPM. 
All courses are two hours long and come with key sheets for 
checking problem areas. 

To order, send your check, money order, Master Charge or Visa 
number (along with card expiration date) to Codemaster. Specify 
number and quantity of tapes desired. Tapes are $7.95 each, 
two for $14, and three for $19. Also specify 7" reel or cassette. 
We'll send your tapes post paid by fourth class mail. First class. 
Canada and Mexico orders, add $1 per reel, 504: per cassette 
To order by phone, call (401) 683-0575. 
R.I. residents, add 6% 
sales tax. 

Pickering 
Codemaster Co., 
P.O. Box 396 D, 
Portsmouth, R.I. 00 
02871 

1., 1044 

Pickering Codemaster. Your key to code. 

VHF ece 
CRIPLY2 2 2 
If you spend more than 30% 

of your ham ming hours on 
frequencies above U  MHz 
you'll want to be on our circu-
lation list for a new semi-
monthly publication. 
Each FREE issue contains 

(in addition to our advertise-
ments) a NEW PRODUCT 
REVIEW,  a TECHNICAL 
TOPIC article and a GUEST 
EDITORIAL each of general 
interest to VHFers. 
lb become a subscriber 

merely send yoUr Q3L (or a 
postcard) with your Call Let-
ters requesting 
"FOR VHIrers ONLY". 

ek f iCornmunitilitions Corp 

..--co  PO Box 5250 
Lancaster, PA 176014, 

r -VIBROPLEK. 
Vlbroplex" has built for those who use electronic 
keyers. the finest keying mechanism available. 

the i 
Vibro-Keyer 
"deluxe" 
S6500 

• Adjustable jeweled bearings. 
• Tension and contact spacing 
fully adjustable. 

• Large, solid, coin silver contact 
points. 

• 21/2 lb. chrome plated steel 
base rests on non-skid feet. 

• Top parts designed from our 
world famous 
Vibroplex® "Original." 

-THE OLDEST NAAAE 
II AMATEUR RADIO-

• Lifetime guarantee against 
manufacturing defects. 

• Registered serial number. 
• Vibroplex®guality through-out 

"Standard" model with wrinkle 
finished cast iron base available 

for $49.50 

Available at your dealers or through the factory. 
Send check. money order, or use your VISA or 
Master Charge. We pay all shipping charges 
except on orders outside the continental U.S. 

See your dealer or write for literature on all our world famous line to: 

The Vibroplex Company. Inc.  ,., V24 

L .... P.O. Box 7230  476 Fore St.  Portland. Maine 04112 

Or call: 12071 775-7710 

The Only 
Automatic Dialing 
Touch Tone MIC 

The CES Model 235A 

Automatic  Micro-

dialer  has  a  10 

number memory that 

can  store  even  11 

digit numbers. Just 

dial and ono d4git to 

bring up auto-patch, 
pause and dial phone 

nu mber  automati-

cally. Program Dial-

ing speed for virtually 

any  repeater  auto-

patch,  then  dial 

nu mber  at  fastest 

speed.  Automatic 

PTT with manual or 
automatic dialing. All 

dialing  and  pro-

gramming done from 

Keyboard. LED indi-

cator  for  program-
ming or PTT and ... 

• 

69. 95 

ALL CONTAINED IN A SMALL MIC 

At your Ham Radio Dealer 
or Call or Write 

CES 
frv1V11, NICATI ONS 
F I F IrTHONIUS 
',PE( IALTIES. Inc 

399 W Fairbanks Ave Winter Park. Fla 32789 
305 645-0474 

ALL BAND TRAP 
VERTICAL ANTENNAS! 
11 FULL 1 4th W AVE - All Bands!  Auto-

matic Selection with proven Hi-0 Traps. 
3 Models-ALL self supporting - Ground 
or roof mount.  HEAVY Double wall 
seamless Aluminum lower section - HI 
IMPACT POLY Low Loss Plastic Co-
ver OVER-ALL. NO W OBBLY, LU MPY 
TRAPS - NO UNSIGHTLY CLA MPS 
needed -  Same  size  all  the  way 
up - 1 V4" - Traps hidden inside. You can 
use ft in • 1 ft. sq. Backyard!  Neighbors 
will never know this Is a Hi-Power  ALL 
Direction DX Antenna.  FOR APART -

MENTS,  RO W HOUSES,  MOBILE 
HOMES - CONDOS  etc. where min-
imum  space and neat  appearence is 
M ANDATORY! Instant "Drive In" ground 
mount (included).  Use with or without 
radials (Included) (Au angle roof mount - 
Extra)  COMPLETELY PRETUNED - 
NO ADJUSTMENTS NEEDED EVER! 
NO TUNER NEEDED Over All  Bands 
(except 80 meter - 400 KC) S WR 1-1 
to 2-1 at Band edges, Stnd, S0239 con-
-iecter - 50 ohm for any length RG58U 
- RG8U feedNne. Matches ALL MAKES 
TRANSRECIEVERS. 2000 Watt PEP. 
Shipped in  5 ft.  Box - PREPAID IN 
USA.  Assembles in 3 mmn. using only 
screwdriver. WEATHERPROOF! 

No.-AVT80-10 5 Band 24'9" $79.95 
No.- AVT40-10 4 Band 18'9" $69.95 
No.- AVT20-10 3 Band 12 6" $59.95 

SEND FULL PRICE FOR PP DEL IN 
USA  (Canada Is $5.00 extra for post-
age, clerical, Customs etc.) or order using 
VISA (Bankamericard)  or MASTER 
CHARGE or AMER EXP. Give Number 
and  Ex.  date. Ph 1-308-236-5333 
9A M-6P M weekdays.  We ship In 2-3 
days .  Prices will increase Sept 1, so 

order  NO W AND SAVE.  All 
P-"W !!' Antennas  Guaranteed for 1 year 

-10 day money back trial. Made 
In USA. Free Inf. Available from 
WESTERN ELECTRONICS 

Dept. A7-10Kearney Ne, 68847 



Introducing the 

QDX- 32 
The Quad You've Been 

Waiting For! 

A New Tri-Band Cubical QUAD 
Antenna from 

HI-RELI, INC. 
for 10, 15 and 20 meters 

SPECIFICATIONS 

ELECTRICAL 

Gain over dipole   7db 

Front/back ratio   20-25db 

Front/side ratio   37db 

Lightweight--easy to assemble--
UPS shippable 

Power Rating   2KW PEP 

Polarization   Horizontal 

Input Impedence   52 ohms 

MECHANICAL 

Actual weight   26 lbs. 

Shipping weight   40 lbs. 

Wind surface area   9.2 sq. ft. 

Lateral thrust at 100 mph  370 lbs. 

Wind survival rating   80 mph 

Overall length   8 ft.-8 in. 

Height & width   18 ft.-6 in. 

Turning radius   12 ft.-2 in. 

PRICE  SE2R.Ad 
SHIPPING -- FOB -- OKLA CITY 

HI-RELI, INC. 

Represented By 

BRODIE EL ECTRONICS COMPANY 
2537 Ed...mod DM. 

Mao , Oklahoma 73110 

405.714•04011 

s•-• 842 

the indispensable 

BIRD 43 
THRULINE  WATTMETER 

onl 

, 

••tre 

Read RF Watts Directly. 
0.45-2300 MHz, 1-10,000 watts ± 5%, Low Insertion 
VSWR - 1.05. 

Unequalled economy and flexibility: Buy only the 
element(s) covering your present frequency and 
power needs, add extra ranges later if your re-
quirements expand. 

THRULINE Model 43 RF Directional Wattmeter 
and Elements in Stock. 

'r 
-v- II 
Electronics Supply, Inc. 

1508 McKinney • Houston, Texas 77002 • (713) 658-0268 

( THEL3ia„NAL 
UNADILLA. 
W2AU Baluns 

DEMANDED RI  

PROFESSIONALS  

WORLD WIDE  

OVER 12 YEARS 

U9 

Still  
Only 
$1495 t,;',.:;•• 
7 

•The Original lightning Arrest 

•6501 Strength 

•Stainless Hardware 

•Sealel  ASSISTANCE? 
•CUARANTEED  Call: NUCII GUNNISON, WA210T 

Tell-Free 800.448.1666 
PIES Collect 315-437-39531 

1:10R 4:1 
2,011W 
PEP 

FULL POWER. QUALITY 
HAM ANTENNA PARTS 

AT YOUR DEALER 

• SALONS TRAPS-INSULATORS 
• QUAD PARTS- ANTENNA KITS 
• BOOM/MAST MOUNTS WIRE 

• CABLE CONNECTORS 

WRITE FOR FULL CATALOG 
[Enclose 30t Sta•ps 

UNADILLA/REYCO DIVISION [Dept.  73  
JF67111P•14, Wt. 

043 A MITE STREET EAST SYRACUSE NE W TOAR 130k r 

DEALERS WANTED- OVER 300 WORLD • WIDE 

M35 

WHERE THE HAM IS KING 

Let Us Fill Your 

ee 
FOR OVEP'T 30 YEARS 

Specific Needs From 

OUR $2,000,000.00 AMATEUR GEAR INVENTORY 
ALL THE FA MOUS NAMES —TRANSCEIVERS —A MPLIFIERS —ANTENNAS —TO WERS 

Give us a try before you buy • Call Jim Titus 
,. vision of TREVOSE ELECTRONICS, INC/ 4033 Brownsville Road, Trevose, PA 19047 

FREEUPSSHIPP1NG 
ON PREPAID ORDERS 

6INEM  215-357-1400 

d1/41141  0 
C,*°1'.0FSC  
..iii 

gi%1V  INTRODUCES 
NE W OUR 

MOBILE ANTENNA 
* GREATER FIELD STRENGTH 
* GREATER TUNING RANGE 
* ALL NON-CORROSIVE PARTS 
* ALL THREADS U.S. STANDARD 
3/8 x 24 

* MADE ENTIRELY OF QUALITY 
MATERIALS 

OUR FINEST KIT only $ 8 5 N 

Radiator, Mast, 10 Meter Adaptor, and 
1 ea.  75, 40, 20 and 15 Meter Coils 

(Parts may be purchased separately) 

Common 2 - 4 - 6 and 8 MHz MARINE 
frequency coils also available 

2 to 30 MHz Custom Frequency 
Coils, made to order 

Contact your favorite dealer or 
v• A92  Write for brochure 

AHF / ANTENNAS 
2814 S. Baywater Ave. 
San Pedro Ca. 90731 
Phone (213) 831-5444 

Dealerships available 

a.0 Reader Service—see page 211 159 



IRON POWDER and FERRITE PRODUCTS 

A MI D  N. 
b6 0 Uat A26 

Fast, Reliable Service Since 1963 

Small Orders Welcome  Free 'Tech-Data' Flyer 

Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baluns, Etc. 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 

PERSONALIZED LICENSE PLATE FRAMES 

YOUR NAME. QTH, 73 ETC. IN RAISED.WHITE 
LETTERS ON A BLACK BACKGROUND. 

• DURABLE. DIE CAST METAL FRAME 
• TRIPLE CHROME PLATED 
• LETTERS CHEMICALLY FUSED 
• FITS ALL AUTOMOBILES 
• ACCOMMODATES ALL LICENSE PLATES 
• EXCITING NEW GIFT ITEM! 

/nit \  •11 ( II ,̀ I( 

I 1\1  I ,1')  I.'  H Ili It•  NIA\ 
IN(  I 1,1  i  .\\ Al I Lk 
HAl 111 /  A•  III II' AI 

im  (I\ Al 1 I NANII •  'NI  •• 

( '1  111•I  -I 'I II I! I 
' i I I! ;.;• 

AJT ENTERPRISES 
4442 VINTON AVENUE CULVER CITY, CA. 90230 (213) 836-2223 

•AII•I Al III )1( MAR 1\ II  42 "II 1ISFU Hit 'NI NI/I 

CHECKS AND MONEY ORDERS ACCEPTED CALIF RESIDENTS ADD 6% SALES TAX 

$  95  

Pos4IIM M 

v A107 

M  THE FIRST CHOICE IN 

Iv REPEATER CONTROL 
The Power and Flexibility of Microprocessor Technology 

AUTOPATCH, REVERSE PATCH, SMART ID, ACCESS CODE 
MUTING, MORSE CODE ANNOUNCE MENTS, FLEXIBLE 

FUNCTION TIMEOUT, COURTESY TONE, LINKING, 
CONTROL OP. FUNCTIONS, TWELVE USER FUNCTIONS, 
... AND MUCH MORE. 

Call or write for specifications: 

MICRO CONTROL SPECIALTIES  (617) 3 7 2-3 4 4 2 
M69  23 ELM PARK GROVELAND, MA. 018 34 

z  

O Pad10 I NFld 
CENTRAL NE W YORK'S FASTEST GRO WING HAM DEALER 

• --

•  't r. 

6 

96•66 4 7, * 

I 

req Su 
I 4c ,f,k. 

Featuring Yaesu, !corn, Drake, Atlas, Ten-Tec, Swan, Dentron, Pace, Palomar, Aida, 
Midland, Wilson, 1<0K. MFJ, Microwave Module, Standard, Tempo, Astron, KLM, 
Hy-Gain, Mosley, Larsen, Cushcraft, Hustler, Mini Products. Universal and Tristao 
Towers. We service everything we sell! Write or call for quote. You Won't be Disapointed. 

We are just a few minutes off the NYS Thruway (1-90) Exit 32 

A M ATE U R 
T ELE VISI O N 

FAST SCAN  420-450 MHz 

APTRON OFFERS THE ATV 

ENTHUSIAST THE MOST 

COMPLETE LINE OF EQUIPMENT 

AVAILABLE 

*Model 1570B ATV REPEATER 
a complete unit-transmitter, 
receiver-demodulator, control, 
identifier, power supply 

*TXR15A ATV TRANSCEIVER 
a complete unit-15w transmitter 
with subcarrier sound, dual 
frequency xtal converter-ch2 or 
3 out, power supply 

*TX15A ATV TRANSMITTER 
a complete unit-15w, subcarrier 
sound, power supply 

*XR 70B XTAL CONVERTER 
dual frequency, ch 2 or 3 out, 
high performance, power supply 

•XD25 B IN-LINE DETECTOR 
samples-detects video modulat-
ion at xmtr output, video output 
drives any standard tv monitor 

*TD100A VIDEO-AUDIO DEMOD 
demodulates converter output, 
video drives monitor, audio 
drives speaker, power supply 

*TV HANDBOOK for the AMATEUR 

Call 812-336.4775, or write for 
our detailed catalog. 

APTRON LABORATORIES  A6 
PO Box 323,Bloomington, IN 

47402 

\4/ 
Yi 

FT-207R 
in stock at 

TOWER 41144C0110b1 

24001 Alicia Pky. 
Mission Viejo, CA 92691 

(714) 768-8900 

CALL TOLL-FREE ONEIDA COUNTY AIRPORT TERMINAL BUILDING  Bob  Warren 
ORISKANY, NEW YORK 13424 1-800-448-7914  WA2MSH  K2IXN 

NY STATE RESIDENTS CALL 315-337-2622 or 315-337-0203 



Para-graphics is proud to announce its' new 
portfolio of QSL's. The portfolio contains our 
complete line of QSL Cards... not small 
reproductions, but actual size, FULL COLOR 
prints. Included in the portfolio are twelve 
brand new, FULL COLOR cards. 

Send $1.00 today, for your QSL portfolio. 
The $1.00 is redeemable 
with your first order of QSL's. 

parographics p, P20 

exclusive QSL's for the Ham Radio Operator... 

P.O. Box 268, Whitehall, PA 18052 
A Division of AA Printing Service, Inc. 
801 Third Street, Whitehall, PA 18052 

4"x 23/8" x 6" 

IT'S HERE!! 

THE 

AMCODER 
A NEW ERA IN CW REGENERATION 

• Select any CW signal that's 40 hz away 
from any other (Tune -400 to 1500 hz) 

• Lock and switch to "auto" and you have 
tape quality audio. One and one only 
signal reception. 

• Only 20 my of audio above receiver 
noise required for acquisition. 

• A 40 db over S9 signal, 50 hz away 
cannot come through. 

• Reduce operator fatigue by not listening 
to any other band and/or signal noise 
except the one you want to work. 

• Variable acquisition frequency -400 to 
1500 hz. 

• Variable output tone frequency -100 to 
2000 hz. 

• Variable output audio level (drives ear-
phones or station speaker). 

Kit includes all parts including cabinet, 
power supply and complete instruc-
tions. Epoxy glass boards, plated and 
pre-drilled. 

Available —Factory wired and tested with 
1 year warranty on parts and workman-
ship. 

Kit —$69.95  FWT—$139.95 

VISA and Master Charge Accepted. 
AMC ENGINEERING  A106 
P. O. Box 427, Jessup, MD 20794 

 f 

01111111 •J 
ANTENNAS 
Model OJA-146 

TWO METER AMATEUR BAND 146 148MHz 

• NO GROUND PLANE REQUIRED 

• USE FIXED. MOBILE, OR PORTABLE 

• ScHt GAIN OVER ISOTROPIC IN MOST MOBILE 
APPLICATIONS 

• OVERALL LENGTH: LESS THAN 64 INCHES 

• COLLAPSIBLE TO 22 INCHES. MAY BE PACKED IN SUIT-

CASE FOR THOSE OUT-OF-TOWN TRIPS 

• STEEL WHIP AND ADAPTER INCLUDED FOR MOBILE AND 
FIXED APPLICATIONS 

• VSWR LESS THAN 1.2:1 

PRICE $39.95 ups Prepaid 

220 MHz — $37.95 450 MHz — $37.95 

liT 
Electronics Supply, Inc. 

1508 McKinney • Houston, Texas 77002 • (713) 658.0268 

M35 

Directional RF wattmeters 
from 
Dielectric 
The new 1000-A 
Wattmeter from 
Dielectric accepts 
plug-in elements 
that permit RF 
measurements from 
100 mW to 5000 watts full-scale and from 2 MHz to 1 
GHz. The large 41/2 " meter face is easy to read and has 4- 5% 
full scale accuracy and great resolution. 

The 1000-A is available in a convenient all-purpose kit that 
includes a SNIFFER adjustable RF signal sampler, spare UHF 
connector and patch cable. All contained in a durable 
carrying case. 

RF Instruments for Professionals 
For the name of your local distributor, call Toll Free 800-341-9678. 
A limited number of distributor locations are currently available: inquiries welcomed. 

GS DI ELE CT RI C C O M M U NI C ATI O N S  v•D29 
T  U  L.p i  N EP-P A.p_  51 L, rs. A 

RAYMOND, MAINE 04071 • TEL. 207-655-4555 • 800-341-9678 

1.••• Reader Service—see page 211 1 6 1 



How You 

Can Convert 

Your Rohn 

25G Tower to a 

FOLD-OVER 

CHANGE, ADJUST OR JUST 
PLAIN WORK ON YOUR 
ANTENNA AND NEVER LEAVE 
THE GROUND. 

If you have a Rohn 25G 
Tower, you can convert it to 
a Fold-over by simply using 
a conversion kit. Or, buy an 
inexpensive standard Rohn 
25G tower now and convert 
to a Fold-over later. 

Rohn Fold-overs allow you to 
work completely on the 
ground when installing or 
servicing antennas or rotors. 
This eliminates the fear of 
climbing and working at 
heights. Use the tower that 
reduces the need to climb. 
When you need to "get at" 
your antenna . . . just turn 
the handle and there it is. 
Rohn Fold-overs offer un-
beatable utility. 

Yes! You can convert to a 
Fold-over. Check with your 
distributor for a kit now and 
keep your feet on the ground. 

AT ROHN YOU GET THE BEST 

Do not atte mpt to raise antenna or 
antenna support near power lines — 

You can be KILLE D. 

6 Division of Unarco Industries. Inc 
P.O. Box 2000, Peoria, Illinois 61601 

Unarco-Rohn 

V U2 

Write for CATALOG 
CRAMMED WITH GOV'T SURPLUS 
ELECTRONIC GEAR SEND 504 FOR HANDLING 
Cl. AN/ART.13 Transmitter for 80. 40. 20 and 10 
meters 100 Watts Output on AM. CW & MCVV 

With All tubes 547 50 
X2. SCR-522 TRANSMITTER-RECEIVER I 00- I 56 mc 
Crystal Controlled on 4 Channel Excellent condition 

All Tubes $42 50 
03. ARCS TRANSMITTER with all tubes and crystal 
Brand new  $16 95 
94. AC POWER SUPPLY tor above transmitter completely 
wired and tested New  1•26 50 
IS. It-28/ARC-5 VHF RECEIVER Crystal Controlled on 4 
channels 100 ISO MC Excellent used condition S27 50 
F6. T-23/ARC-S VHF Transmitter. Crystal Controlled on 
4 channels 100 156 m, 
Brand New in Original Carton  $29 50 
Ni. R.23iARC-5 RECEIVER 190 550 KC continuous tun 
ing used. with all tubes  516 95 
FIS. All-2 RECEIVER 234.238 MC. New  S8 95 

Terms: F.O.B. NYC. 25" Ji deposit with order. balance 

COD  ininittance in full Subject to prior sale and 

WrIte tor c.itolog  semi SOC for postage 

G&G Radio Electronics CO. 
ie G20 45-47 WARREN ST. (2nd floor) 

NE W YORK, NY 10007 Ph. 212-267-4605 

OPEN 9am to 5 pm 

tufexeoAges 

REGULATED POWER SUPPLY 

± I 2V 6 amp, or can be connected in parallel for I 2V I 2 
amp Voltage adjustable 10- I 4V Regulation 01 %.  x 
8" x 16" SHPT WT 238 PRICE: S30.00 ea. 

iv. 8 amp. ADIUSTABLE. I 0- I 4V current limited. SHORT 
PROTECTED, 0 V PROTECTION. 5" x 5" x 9". SHPT. WT. 
I 58 PRICE: S30 00 ea 

f fel fe rR On ftest / 
  VS16 

RUPHONIS 
Are Cole ITS 
HOweil 1415 
110•81 81091 

86111105151 
1206-II S Ned SI 
1201-40 S. Fes St 
120125 S No.  St 

1206 S. Napa Street • Philadelphia PA 19146 

PENNA. RESIDENT PLEASE A006% SALES TAX. ALL PRICES 

ARE F.O.B. OUR WAREHOUSE. PHILA.. PA. ALL MERCHAN-
DISE ACCURATE AS TO DESCRIPTION TO THE BEST Of OUR 
KNOWLEDGE. YOUR PURCHASE MONEY REFUNDED IF NOT 
SATISFIED. MIN. ORDER $10.00. 

antennas 
MODEL AP-1 

80, 40, 20, 15 and 10 meters 
$35.00 

MODEL AP-2 
40, 20, 15 and 10 meters 

$30.00 

MODEL AP-3 
20, 15 and 10 meters 

$25.00 
SHIPPED POSTPAID USA 

SEND FOR FREE BROCHURE 

RUDY PLAK 
W6TIK  P64 

PO BOX 966 
SAN MARCOS CA 92069 

162 fro Reader Service —see page 21'1 



MESSAGE MEMORY KEYER ... . QUASAR VIDEO-
TAPE RECORDER SALE! 

*Records to two hours, color or block & 
white 

*Records off the oir — record one pro-
gram while watching another 

*Camera input to make your own 
tapes 

*Con be used with optional timer while 
you are out 

*Pause control for editing 
* Limited supply—these $1,000 M s 
were demonstrators Cy come with new 
warrantee.  . $499 
$100 worth of new blank tape will 
be included at no extra charge! 

Send for our new catalog! 
$3 Shipping charge per order • NO CODs! 

Bill:  MC  Visa 

I Credit card # 
I Exp. date   

Signature 

• ▪ Name    

I Address 
L ito y 

1•111 

 State  _ Zip 

TUFTS 
209 5. Mystic Ave 73 

Medford MA 02155 1=11 . 1 

1(800) 225-4428 
(617) 395-8280 

HAM 
REPEATER 
AUTOPATCH 

Offer your club CO MPLETE 
emergency communications 

Commercial quality, gold plated contacts, plug 
in, epoxy glass PC boards. 12 volt DC or 115 volt 
AC operation - Power supply included. Four 
digit access - Single digit releases - field 
programmable. Hybrid network - No switching 
required. FCC certified telephone line coupler. 
Auxiliary "In Use" contacts supplied. Land line 
"call-in" signalling control contacts provided. 
Price complete $498 + $3 shipping & handling. 
Master Charge, Bank money order, or certified 
check acceptable. 

Accessories: CES-300 powered tone 
pad - $59 BUS-COM Soft-touch' telephone 
powered mike/pad element - $34.95.  M76 

NI ONROE ELECTRONICS, INC. 

412 Housel Ave., Lyndonville, N.Y. 14098 

Features:  
• Advanced CMOS message memory 
• Two (50 char  each) message 
storage 

• Repeat function 
• Records at any speed—plays back 
at any speed 

• Longer message capacity 
Example send CO CO CO DX de 
WB2YJM WB2YJM K—then play 
second message on contact—de 
WB2YJM OSL NY NY 579 579 Paul 
Paul K 

• Use for daily OSOs or contests 

.114e°1  
AO's" 

• Features: Deluxe CMOS 

Electronic Keyer  • 
• State-ol-the-art CMOS circuitry 

• Sell completing dots and dashes  0 
• Both dot and dash memory  • 

• IAMBIC keying with any squeeze paddle • 
5-50 wpm  • 

Model # TE201 

$69.95 

PLUS: 
• State-of-the-art-CMOS keyer 
• Self completing dots and dashes 
• Both dot and dash memory 
• Iambic keying with any squeeze 
paddle 

• 5-50 wpm 
• Speed, volume, tone, tune and 
weight controls 

• Sidetone and speaker 
• Low current drain CMOS battery 
operation —portable 

• Deluxe quarter-inch lacks for key-
ing and output 

• Keys grid block and solid state rigs 
•WIRED AND TESTED FULLY 
GUARANTEED—LESS BATTERY 

Speed, weight, tone, volume tune controls & sidetone and 
speaker 

Semi-automatic "bug" operation & straight keying —rear 
panel switch 

Low current drain CMOS battery operation —portable 

Deluxe quarter inch lacks For keying and output 

Keys grid block and solid state rigs 

Wired and tested —fully guaranteed —less battery 

Features CMOS ELECTRONIC KEYER 
• State-of- ,he-art-CMOS circuitry 

• Self completing dots and dashes 
• Dot and dash memory 

• Iambic keying with any squeeze pad-
dle 

• 5-50 WPM 

• Speed, volume, tone, weight & tune 

controls, sidetone and speaker 
MODEL TE122— same as TE133 less 

wgt, tune, solid state keying  $36.50 

FEATURES: 
• Twin paddle squeeze key 
• Extra heavy base—non-skid feet 
• Adjustable contact spacing 
• Touch tension —comfort keying 
• Smooth friction free paddle move-
ment 

• Handsome crinkle finish base and 
rich red paddles 

• Five way binding posts 
• Use with Trac CMOS keyer or any 
keyer 

Model # TE I 33 

$49.95 
• Low current drain CMOS battery 
operation 

• Deluxe quarter inch jacks for keying 

and output 

• Handsome eggshell white base — 
woodgrain top 

• Compact and portable 1-7/8 x 4-1/4 x 
6-1/4 

•Grid block & solid state keying 

• Wired and rested— fully guaranteed 
—less battery 

$25.95  K EY 
AT YOUR DEALER OR SEND CHECK OR MONEY ORDER, 

HITMAII 1106 RAND BLDG. 

ELECTRONICS, INC 

iNg BUFFALO NY 14203 118 

V Reader Service —see page 211 163 



New Products 
from page 32 

with pre-cut and pre-bent leads. 
You won't be pushing diodes 
with plier-nicked leads or the 
wrong spread into the sockets, 
damaging the contacts. For 
this reason, if the 50 diodes 
supplied aren't enough (un-
likely), I recommend ordering 
the extras from Drake. Since 
the extra offsets beyond the 
standard ones are set up on a 
diode board, elimination of 
diodes would require the odd-
ball offsets to be set up with 
switches on the front panel. 
That wouldn't be a bad idea, 
anyway. 
The power connector is a 

2-pin Jones with the pins ex-
posed on the back panel. There 
ought to be a guard around it to 
protect the pins from damage if 
the unit is dropped. Recessing 
would be better, but there isn't 
room inside. Also, there should 
be some kind of locking feature 
to keep this connector from 
vibrating off in mobile opera-
tion. 
The accessory connector is 

very well thought out as to the 
functions provided on it, but it 
needs to be relocated to the 
back panel and changed to a 
type that permits a strain relief 
on the cable. 
Because of heat sink limita-

tions, the transmitter cannot 
run continuously at 25 Watts. 
This should never be a problem 
in two-way voice operation, but 
continuous RTTY or data trans-
mission would require either 
reduced power or additional 
cooling. 
Like  almost  all  other 

transceivers, the UV-3 puts the 
encoder, if present, on the back 
of the mike. That makes safe 
phoning while in motion a 
rather uncertain proposition. 
The encoder keyboard for any 
mobile rig should be mounted 

The Datong FL1 audio filter. 

on something that is secured to 
the vehicle, such as the control 
panel, to allow operation with 
one hand on the wheel and both 
eyes on the road. The oft-
proposed solution of stopping 
to phone is no answer if the 
problem involves reporting a 
drunk driver and keeping him in 
sight until the police come up. 

The UV-3 represents a big 
step forward in fitting a VHF 
transceiver to the needs of the 
amateur service. On the other 
hand, the fit isn't quite perfect 
yet, and a little more tailoring 
would be in order either on the 
next product or after they take 
another look at the placement 
of the controls on the panel. We 
hope Drake won't be seduced 
in the direction of copying any 
of the more spectacular but ir-
relevant features of competing 
products. 
We are unlikely to see a 

transceiver of higher basic 
quality, especially at ham 
prices. In many of the most im-
portant performance specifica-
tions, though, quality is as high 
as ham applications require, so 
that improvement is probably 
not even definable. Various 
added features could be con-
ceived to fit the unit to specific 
operating situations, but the 
accessory jack provides plenty 
of hooks for doing such things 
outboard. 
I, for one, won't hold my 

breath waiting for a better 
transceiver to come along. R. L. 
Drake Company, 540 Richard 
St., Miamisburg OH 45342; 
(513)-866-2421. Reader Service 
number D11. 

John A. Carroll AB1Z 
Bedford MA 

USER REPORT: THE DATONG 
FL1 AUDIO FILTER 

The audio filter has become 
an increasingly popular add-on 

device in the amateur station. 
The reasons are clear. Today's 
amateur bands are becoming 
more crowded as more and 
more amateurs are licensed in 
the US and abroad, and more 
broadcasters and intruders 
sneak onto our frequencies. 
With the tremendous increase 
in QRM, amateurs have had to 
search for ways to improve 
reception ability. To some ex-
tent, recent developments in 
receiver design and construc-
tion have helped, but unfor-
tunately there is a trade-off for 
the improvement: It is expen-
sive! 
Audio filtering has become 

popular because it helps to 
reduce the increased QRM, is 
relatively inexpensive, is sim-
ple to install in a receiver audio 
line, and is an effective filtering 
technique for everything ex-
cept front-end overload and in-
termodulation. 
The current state of the art in 

audio filters can best be seen in 
the Datong FL1 "Frequency-
Agile" filter. It is manufactured 
in England and is truly the Rolls 
Royce of the current filter 
market. The FL1 has all of the 
most advanced features avail-
able in audio filtering, plus a 
couple that are unique. 

By far the most unusual 
feature of the FL1 is its 
remarkable automatic notch 
system. With this system in 
operation, the filter auto-
matically seeks out carriers 
and heterodyne whistles and 
suppresses them. If, for exam-
ple, someone plops a big car-
rier near a frequency one is 
operating on, he will hear the 
carrier for about a second, and 
then it will practically disap-
pear, totally automatically. The 
S-meter reading, of course, will 
not change, but the operator 
will not hear the carrier any 
more and will hear the signal he 
wants to hear. This feature is 
especially effective on 40 
meters, where it serves well to 
combat all of the broadcast 
carriers. I have had QS0s on 40 
that would have been impossi-
ble without the FL1, and it 
works well on other bands, too. 
Tuner-uppers and carriers are 
no longer a problem. 

The filter accomplishes this 
feat through a highly ingenious 
phase-locked loop system. Not 
only does the phase-locked 
loop system allow for auto-
matic notch tuning during SSB 
operation but it also provides 
another feature, a limited 
automatic frequency-control 
system which allows for easy 
receiver tuning with even the 
narrowest of bandwidths. The 
filter will crank down to a band-
width of 25 Hz rather smoothly 
and with no ringing, although it 
is easy to tell that it is right on 
the verge of ringing, especially 

with high-speed CW. 
In typical SSB operation, the 

automatic notch system is left 
operable. SSB signals can be 
either peaked or notched, al-
though I have found that peak-
ing generally works best. When 
adjacent QRM and splatter are 
severe, the automatic notch 
system can be defeated to 
allow for manual tuning of both 
the bandpass width and the 
center frequency of the filter. 
Here the FL1 has advantages 
over many of the audio filters 
now available. First, the gain of 
the filter is independent of 
bandwidth. This means that the 
bandwidth can be narrowed 
without affecting the gain of 
the audio, whereas on many 
filters it is necessary to read-
just the volume whenever the 
bandpass is narrowed. When 
the FL1 bandpass is set on an 
extremely narrow setting, there 
is a slight reduction in gain, but 
not nearly so pronounced as 
with most other filters. 
Second, and more important, 

the bandwidth of the filter is in-
dependent of its center frequen-
cy. In some filters of the con-
stant-Q type, it is necessary to 
alter the bandwidth whenever 
the  center frequency  is 
changed. This is not so with the 
FL1, and the result is a smooth 
"feel" to the filter frequency 
tuning which approximates re-
ceiver tuning itself. 

The FL1 is more effective for 
SSB work than other audio 
filters I have tried. Normally, I 
leave the filter in the automatic 
mode when I am on SSB and it 
does all the work. It knocks out 
any nearby carriers, CW or 
RTTY, that show up. When 
QRM gets tough, though, I 
switch to manual control and 
adjust the bandpass and center 
frequency for maximum in-
telligibility with minimum 
bandwidth. 

On CW, the automatic notch-
ing system is normally left off 
because it will tend to notch 
out the signal one wants to 
listen to. The FL1 is very 
smooth on CW, even at ex-
tremely narrow bandwidths. 
This is due to the fact that it 
contains a limited afc function 
with a bandpass width of about 
± 50 Hz, making the filter tune 
smoothly across a wide range 
of center frequencies. On 
filters without this afc feature, 
it is difficult to tune in (or notch 
out) desired signals at extreme-
ly narrow bandwidths due to 
drift and varying frequencies in 
a net or roundtable. On the FL1, 
however, the afc action keeps 
the filter on the received signal. 

Should you wish to operate 
without the afc feature, all you 
have to do is push in a button 
labeled -afc and the function is 
disabled. Normally, for CW 
work, I use the filter in the peak 
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position with fairly narrow 
bandwidth. It is then possible 
to vary the center frequency 
and tune across several CW 
signals, even though they may 
be practically on the same fre-
quency. One ends up with a nar-
row window which can be 
moved up and down a number 
of signals, letting in only the 
one wanted. The filter works so 
well on CW, even in heavy con-
test operation, that I have 
decided not to purchase the op-
tional CW crystal filters for my 
new solid-state transceiver. 
The filter has its own audio 

amplifier circuit which will 
deliver about 2 Watts into an 
8-Ohm load. This is sufficient to 
drive headphones easily and 
speakers at all but the loudest 
levels. Even with the volume 
turned up high, the audio is 
smooth and distortion-free. It 
sounds very good in a pair of 
8-Ohm stereo headphones. 
The FL1 has a comprehen-

sive switching and control ar-
rangement with three variable 
knobs and five push-buttons on 
the front panel. The knobs and 
buttons are large and easily ac-
cessible, which, in this age of 
ever-increasing miniaturiza-
tion, is a pleasant change. One 
of the knobs controls the band-
width and varies it from 25-1000 
Hz in the peak mode and from 
20-800 Hz in the notch mode. A 
second knob controls the 
center frequency, varying it 
from 280-3000 Hz. The third 
knob controls the volume and 
is ganged with an adjustable 
pot on the back of the unit 
which allows the input level 
from the receiver to be preset at 
any desired level. This gives 
considerable flexibility in the 
type of headphones and speak-
ers which can be used with the 
FL1, and it also ensures that 
the audio level coming out of 
the speaker will be constant 
whether the FL1 is on or not. 
The five push-button switch-

es turn the unit on and off, turn 
the afc function on and off, turn 
the automatic notching feature 
on and off, control whether the 
filter is in the peak or notch 
position, and allow the filter to 
oe left on but bypassed. One 
front-panel LED indicates when 
the unit is on and another one, 
labeled "lock," indicates when 
:he automatic notch has cap-
:ured a carrier on SSB or when 
a signal has been correctly 
tuned in and peaked on CW. 
The headphone jack is also on 
the front panel. 
The unit is obviously of high 

quality construction, with two 
printed circuit boards and 
quality components packed in-
to an attractive, high-impact 
plastic case. The unit is by-
passed against rf, and I have 
noticed no rf getting into it ex-
cept on a couple of occasions 
when I have operated the ampli-

fier into extremely high swrs. 
The FL1 is a complex filter with 
numerous functions, and it 
therefore is packed with parts, 
including eight ICs, six tran-
sistors, and eleven diodes. It re-
quires power of between 6.0 
and 16 volts at about 100-
300 mA, depending upon how 
much audio is needed. I use a 
little 12-V dc supply which 
works quite well. Provision is 
made internally to plug in a 
standard nine-volt battery. 
The FL1 is a super filter, but 

no piece of gear is perfect, and 
this one does have some minor 
problems. First, it uses iden-
tical DIN jacks for the speaker/ 
headphone output and for the 
power supply input. The filter 
itself is protected against im-
proper plug-ins, but it might be 
possible to destroy a power 
supply if one accidentally 
plugged it into the wrong jack. 
Second, the unit is very light-
weight (a little more than 11/2 
pounds), and it will slide across 
the table when one tries to 
push in one of the push-but-
tons. I have had to weigh mine 
down to get it to stay still. 
Third, the price for the unit is 
somewhat steep at $179.95 (al-
though lately several other 
filters have come out in the 
same price range). 
The FL1 is, however, worth 

the price. I have used both 
home-brew and commercial 
audio filters in the past, but I 
have never used one that even 
begins to compare to the FL1. I 
have found that most audio fil-
ters work well on CW but are vir-
tually worthless on SSB, and 
this is where the FL1 shines. It 
is far and away the best filter 
for SSB work I've used, not only 
when it is in the automatic 
mode and doing the work itself, 
but also when it is in the 
manual mode and one controls 
the bandwidth and center fre-
quency. And on CW, the FL1 
compares to any other filter I've 
used until it gets down to ex-
tremely narrow bandwidths. 
There, because of its afc func-
tion, it performs better than the 
others. Since I have decided 
not to purchase any of the op-
tional crystal filters for my new 
solid-state transceiver, the 
filter has practically paid for 
itself already. 
Audio filtering has been 

proven to be effective, and with 
all of the filters coming out on 
the market, obviously it is be-
coming more popular. It is 
somewhat surprising that more 
of the manufacturers have not 
included audio filtering in their 
transceivers and receivers. Until 
they do, we shall have to con-
tinue using add-on devices, and, 
of those on the market today, 
the Datong FL1 appears to be 
the leader. Datong Electronics 
Limited, Spence Mills, Mill 
Lane, Bramley, Leeds LS13 

OK's "Just Wrap"Tm tool. 

3HE, England, UK. Reader Ser-
vice number D62. 

R. Stanley Dicks W8YA 
Wheeling WV 

OK INTRODUCES 
REVOLUTIONARY WIRING 

TOOL 
OK Machine and Tool Cor-

poration has announced "Just 
Wrap"Tm, a revolutionary wiring 
process and series of tools that 
produce wire-wrapped connec-
tions without prior stripping or 
slitting of the wire insulation. 
Designed to wrap on .025-inch 
square posts, each tool carries 
a 50-foot spool of 30 AWG wire. 
The tool will wire continuously 
through any number of pins 
(daisy chain). It is equipped with 
a handy built-in wire cutoff and 
is equally suited for point-to-
point wiring. Wire is available in 
4 colors: blue, white, red, and 
yellow. 
For further information, con-

tact OK Machine and Tool Cor-
poration, 3455 Conner Street, 
Bronx NY 10475. Reader Service 
number 05. 

THE AD-1 AUTODIALER 
You are fighting bumper-to-

bumper traffic during the drive 
home after a hard day at the of-
fice. Suddenly, a car in the op-

posite lane swerves out of con-
trol and causes a serious acci-
dent. The confusion that results 
does not allow you to take your 
hands off the wheel for more 
than a second or two. Luckily, 
you recently installed an auto-
dialer on your two-meter rig. 
Only two buttons are pushed 
(one to access the patch, an-
other to dial the number) and 
you are in touch with the near-
est police station. Not only does 
the Advanced Electronics Ap-
plications (AEA) AD-1 autodialer 
make autopatch operation 
easy, but it also makes it safer 
for you and your fellow motor-
ists. 
The AD-1 resembles a normal 

touchtone pad, except that it is 
slightly thicker and heavier. The 
tough black plastic case con-
tains the circuitry necessary to 
store and recall ten seven-digit 
numbers, provide easy call-
back, and act as a conventional 
touchtone pad. An additional 
eight numbers may be stored in 
a special factory-programmed 
chip. The design makes hookup 
to most amateur FM trans-
ceivers a simple task. 
The heart of the AD-1 is four 

integrated circuits which pro-
vide tones that will satisfy even 
the most stringent repeater. The 
keyboard contains the ten 
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numerals plus the  and # func-
tions. The user gets a reassur-
ing click when a keypad is 
depressed. Other features in-
clude a small speaker so that 
the output may be monitored, 
as well as a periodic warning 
tone when the unit is in the pro-
gram mode. 
The AD-1 comes with a four-

pin microphone connector and 
a short length of coiled cable. 
Depending on the rig, it may be 
interfaced between the micro-
phone and transceiver or 
hooked to an accessory socket. 
The push-to-talk method in-
volves acoustical coupling. This 
is a bit more awkward, but in-
volves no permanent connec-
tions other than a 12-volt sup-
ply. An internal potentiometer 
allows user adjustment of the 
output level. If you are only in-
terested in acoustical coupling, 
then the AD-1P might be a good 
choice. It is identical to the 
AD-1, except for the fact that it 
has only a speaker for output 
and contains a rechargeable 
battery. 
The $129.95 price might seem 

high for an occasional auto-
patch user, but with a bit of 
imagination the AD-1 and AD-1P 
could be incorporated in a vari-
ety of telephone projects. The 
26-page instruction booklet 
gives a fair description of the 
various modes that are avail-
able. 
Autopatch operation has al-

ways been a great way to show 
off the utility of ham radio. Now, 
you can make it safer and more 
fun with the AEA autodialer. Ad-
vanced Electronic Applications, 
Inc., PO Box 2160, Lynnwood 
WA 98036; (206)-775-7373. 
Reader Service number A94. 

Tim Daniel N8RK 
Peterborough NH 

The QSL Organizer. 

THE OSL ORGANIZER 
With today's more sophisti-

cated rigs and less cluttered 
radio shacks, how do you keep 
QSL cards neatly organized, 
well preserved, dog-ear resis-
tant, and always on beautiful 
display? 
A specially designed orga-

nizer is now available from Mil 
Industries of Panorama City, 
California. The QSL Organizer 
contains heavy-duty plastic 
pages with roomy 4" x 6" slip-in 
pockets. Each page holds 6 
QSLs (back to back), enhancing 
their appearance by its crystal-
clear clarity. The slip-in pock-
ets, accessible from the top, 
allow cards to be arranged or 
rearranged quickly and easily. 
The QSL Organizer album is 

specially designed to hold the 
slip-in pocket pages. It's a 
beautiful 9" x 14" three-ring 
binder, richly padded in long-
lasting "Brown-Hide" vinyl, with 
a gold-printed inscription on the 
cover and spine. Pages are 
easily inserted or removed. 
For further information, con-

tact Mi/ Industries, PO Box 
44457, Panorama City CA 91402. 
Reader Service number M117. 

THE XITEX MRS-100 
MORSE CODE TRANSCEIVER 
The increasing popularity of 

microcomputers has done more 
for ham radio than just improve 
repeater control and advance 
RTTY operation. The Xitex 
MRS-100 Morse code transceiv-
er will be of interest to the new-
est Novice as well as the old-
time CW operator. When used 
with a standard ASCII or Baudot 
terminal, it becomes possible to 
generate and receive Morse 
code at any speed between one 
and 150 words per minute. 

The heart of the MRS-100 is a 
3870 microcomputer. It con-
tains 2048 bytes of ROM which 
hold the programming neces-
sary to generate and copy code. 
The result is a single MOS inte-
grated circuit which will convert 
a Morse input (dc levels) on one 
pin to a serial ASCII or Baudot 
output on another pin, and con-
vert a serial ASCII or Baudot in-
put on a third pin to a Morse out-
put on a fourth pin. By adding a 
power supply, 80-Hz filter, and 
the necessary switching and in-
terfacing, a complete transceiv-
er is created. 
The success of a dedicated 

microcomputer lies in the quali-
ty of the internal program. A 
MRS-100 owner doesn't need to 
worry about being at the mercy 
of the ROM's contents. Xitex 
spent several years developing 
the most versatile approach 
possible. The copy algorithm is 
compensated to accept a wide 
range of fists at speeds that will 
meet anyone's needs. Most 
code receiver systems assume 
arbitrary values for the rela-
tionship between code element 
spaces, character spaces, and 
the dot/dash ratio. The MRS-100 
does not. It continually evalu-
ates the received signal, allow-
ing speed shifts from 150 to 1 
wpm, or vice versa, missing only 
about five characters before 
locking in on the new rate or 
style. 
The problem of generating 

Morse characters is somewhat 
more straightforward. The 
MRS-100 goes beyond the usual 
Morse keyboard utility since it 
contains a 32-character FIFO 
(First In, First Out) buffer. This 
allows the operator to type 
faster than the transmitted 
code and results in a smooth, 
clean signal. If an ASCII key-
board is used, it may be pos-
sible to RUBOUT mistakes so 
that the ham on the other end 
hears perfect CW. 
The MRS-100 tested at 73 

came assembled, in an attrac-
tive 7-inch by 8-inch by 3,/2-inch 
black and grey cabinet. The 
43-page instruction manual in-
cludes guidelines for the as-
sembly of the kit version as well 
as information on hookup and 
use. Ideally, the Xitex SCT-100 
video terminal should be used 
as the display device. However, 
a Model 33 Teletype® was 
pressed into service for our 
tests. The hookup directions 
left something to be desired if 
you were not using an SCT-100 
or an older Baudot machine. 
The addition of a reed relay and 
diode were necessary to get the 
system up and running. The 
frustration of interfacing was 
soon offset by several hours of 
enjoyable use. 
The Extra class portion of 40 

meters was the first testing 
ground. The headphone jack on 
a Kenwood TS-820 provided a 

source of audio for the MRS-
100, and soon I was "copying" 
code at twice the speed I am ac-
customed to. It was apparent 
that other fellows were using a 
computer, too, since the 
teletype was spitting out flaw-
less text at 40 words per minute. 
I guess I was disappointed that 
this previously uncopyable 
code did not contain secret 
messages, so I soon found my-
self tuning across the Novice 
band. Needless to say, most of 
the signals did not sound like 
they were machine generated, 
but the MRS-100 easily slid 
down to the five-word-per-
minute range, copying the mis-
takes in addition to the correct 
characters. 
The  Search-Track-Lock 

switch provides the operator 
with three distinct copy modes. 
The search mode allows the 
unit to synchronize and track 
the received audio while output-
ting the corresponding ASCII or 
Baudot characters. If no in-
stantaneous large shifts in 
speed are anticipated, the track 
mode may provide a more 
stable output. The reduced cap-
ture window allows a more 
accurate determination of the 
dot/dash and spacing decision 
points. The third mode is a lock 
type which is useful when there 
are frequent noise spikes that 
may be interpreted as false 
dots. When the operator switch-
es from the track to the lock 
mode, the capture window and 
all internal decision points are 
locked to their current values. 
The threshold control, like 

the search-track-lock modes, is 
best understood after several 
hours of practice. I found that 
the MRS-100 would occasional-
ly get locked at too high a 
speed. By adjusting the thresh-
old and the level of the input 
signal, I was able to overcome 
these troublesome quirks. The 
input circuitry for the receiver 
portion of the MRS-100 is rela-
tively simple, yet the unit is able 
to compensate for fading, even 
when the signal is seemingly 
overcome by noise. There is, 
however, very little tolerance for 
an adjacent signal. An active 
filter circuit with an 80-Hz band-
pass provides slightly more im-
munity to QRM, but I doubt if 
the MRS-100 would function 
well under contest-like condi-
tions. In addition to the filtered 
CW, a completely regenerated 
Morse signal is available from 
the local sidetone oscillator. 
This provides a useful way to 
set the threshold and input 
levels. 
A two-digit LED display 

shows the speed of the received 
signal. This does not have the 
versatility of the conversion 
algorithm since there are a num-
ber of ways that code spacing 
can be set. When I used a 6 wpm 
73 code tape as an input, the 
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display read approximately 16 
wpm. This is not too surprising 
when you remember that the 73 
tapes use a character speed 
that is much faster than the 
word speed. The display pro-
vides a good relative indication 
of speed, but I don't think it can 
be interpreted literally in most 
cases. 
The sending portion of the 

transceiver performed well. The 
code speed may be set from the 
keyboard or external BCD 
switches can be wired to do the 
job. The biggest problem is in 
keeping up; luckily, the RUB-
OUT key on an ASCII keyboard 
lets you fix errors that are 
bound to occur if you are not 
used to high speed typing. An-
other deficiency involves Trans-
mit/Receive switching. An ad-
dendum to the instruction man-
ual shows that a single-pole 
single-throw switch must be put 
in series with the rig's keying 
line. This is in addition to the 
Send/Receive switch on the 
front of the MRS-100. One 
switch is bad enough, but two 
are cumbersome. This problem 
could be overcome with a bit of 
custom wiring and a relay; un-
fortunately, Xitex gives no sug-
gestions. 
Old-timers may scoff at the 

idea of using a computer to 
send and receive Morse code, 
but there are several advan-
tages to the MRS-100 that 
shouldn't be overlooked. It en-
ables amateurs to transmit CW 
messages and data at speeds 
comparable to or better than 
most amateur teletype opera-
tion without the numerous FCC 
RTTY restrictions to contend 
with. A "RTTY emulate" func-
tion allows the MRS-100 to 
transmit and receive predeter-
mined code characters for the 
TTY or ASCII keyboard charac-
ters not normally used in Morse 
operation. Two stations using 
MRS-100s could thus exchange 
automated, high-speed trans-
missions that could replace the 
need for legalized ASCII. Just 
hook the unit to your computer 
and start transmitting. 
If you're just a beginner in the 

world of ham radio, the 
MRS-100 can help to improve 
your fist. It's amazing how much 
difference it can make when 
you see the results of your send-
ing printed on the TTY. Finally, a 
code computer can allow non-
hams to share in the excitement 
of CW operating. 

The MRS-100 is available in 
three forms. An assembled ver-
sion costs $295, while a com-
plete kit goes for $225. A partial 
kit consisting of the microcom-
puter components and circuit 
board can be had for $95. Ap-
proximately $70 worth of addi-
t onal parts are needed to com-
plete the partial kit. As comput-
ers become commonplace in 
the ham shack, we are bound to 

hear a lot more comments like 
"Keyer here is a computer; it 
copies the code, too." With the 
MRS-100, you can brag about 
your automated station at any 
speed between 1 and 150 wpm! 
Xitex Corporation, 9861 Chart-
well Drive, Dallas TX 75243; 
(214)-349-2490. Reader Service 
number X3. 

Tim Daniel N8RK 
Peterborough NH 

HUSTLER INTRODUCES NEW 
TEN-METER YAGI ANTENNA 
A new beam, designated the 

10-MB-4, is the conclusion of ex-
tensive design refinements of 
previous beam technology. The 
result is a four-element yagi op-
timized for best directivity, ex-
cellent front-to-back ratio, and 
maximum gain through selec-
tive element spacing and pre-
cisely resonated element 
length. 
The 10-MB-4 employs a gam-

ma match feed system and is 
fully adjustable for a 1.2:1 or 
better swr at resonance. 
The mechanical structure of 

the Hustler 10-MB-4 is ruggedly 
designed to withstand severe 
weather yet light enough to be 
accommodated by a TV anten-
na rotor. The entire antenna is 
constructed from high-strength 
aluminum tubing and can be 
easily grounded for lightning 
protection. 
For further information, con-

tact Hustler, Inc., 3275 North B 
Avenue, Kissimmee FL 32741. 
Reader Service number H36. 

THE HEATH KIT 
DEVIATION METER 

Have you ever had someone 
tell you that you were over-
modulating on your two-meter 
FM rig? One solution to over-
modulation is the new Heath-
kitTm Deviation Meter Kit 
(IM-4180) from the Heath Com-
pany. This deviation meter can 
be a useful addition for anyone 
who operates FM equipment. 
At a cost of $149.95 it is not for 
everyone, but it will permit 
more amateurs to check their 
equipment's deviation levels 
accurately. 

Construction 
The kit can be constructed in 

two or three nights. Only two 
printed circuit boards are used, 
a main circuit board and a con-
verter one. All components (ex-
cept the front-panel controls, 
the front-panel jacks, and the 
meter itself) are mounted on 
these two circuit boards. The 
front push-button switch as-
sembly solders directly to the 
circuit board and simplifies 
assembly. The kit uses eight in-
tegrated circuits which are 
mounted using IC sockets. Six 
of these are RCA COS/MOS op-
erational amplifiers which help 
minimize current drain but re-
quire cautious handling. 

The main circuit board holds 
all of the circuitry except for the 
converter circuitry and the 
front-panel mounted items. The 
converter circuitry is mounted 
on a separate circuit board 
which is mounted in a shielded 
enclosure on the rear of the 
front panel. 

Calibration 
The alignment and calibra-

tion requires only one piece of 
external equipment. The devia-
tion meter's local oscillator can 
be aligned using a frequency 
counter or a standard FM 
broadcast receiver. The front-
panel meter is used for align-
ment and calibration metering. 

Operation 
The deviation meter requires 

ten AA cells for operation. The 
manual indicates an operating 
life of about eighty hours for 
either zinc-carbon or alkaline 
cells. A battery charger/ 
eliminator for use with nickel-
cadmium batteries is an op-
tional accessory. Battery volt-
age can be checked by the use 
of the front-panel BAIT push-
button. 
A tune switch allows you to 

peak the meter indication using 
the main- and fine-tuning con-
trols. The fine-tuning control is 
a potentiometer which controls 
a varactor diode in the local 
oscillator. The fine-tuning con-
trol simplifies tuning at VHF 
and UHF frequencies. Opera-
tion from 25 to 50 MHz uses the 
local oscillator fundamental 
output, but operation from 50 to 
1000 MHz uses the local oscil-
lator harmonic outputs. A dual-
gate MOSFET is used as a 
variable frequency oscillator. 
This is a diode-protected de-
vice, and while no precautions 
are given in the manual, I ad-
vise caution when installing 
this transistor, since the one I 
installed failed to operate. A 
replacement was installed with 
no problem. A hot-carrier diode 
is used as a frequency-convert-
ing mixer. An i-f gain control is 
provided on the front panel to 
control sensitivity. Between 50 
and 500 MHz, the deviation 
meter has a minimum sensitiv-
ity of 35 mV. Accuracy (full 
scale) is specified as plus or 
minus three percent. 

Meter ranges of 0-2, 0-7.5, 
0-20, and 0-75 kHz peak are 
selected by front-panel push-
buttons. The 0-7.5-kHz range is 
useful for setting the FM devia-
tion of amateur equipment. The 
0-2-kHz range uses a low-pass 
filter and is most useful for ad-
justing continuous tone-coded 
squelch systems. The deviation 
meter uses a pulse-counting 
detector operating at a 200-kHz 
i-f. 
A speaker output jack is pro-

vided for an external speaker 
(no internal speaker is pro-

vided). The audio amplifier pro-
vides 100 mW minimum into an 
8-Ohm speaker. A front-panel 
switch selects a de-emphasis 
of 750 us for two-way radio, or 
75 us for standard FM broad-
cast. This de-emphasis switch 
affects only the speaker out-
put. 
A scope output is provided 

on the front panel. This output 
provides a nominal 13-mV/kHz 
peak superimposed on a dc 
voltage of about 2.7 volts. This 
output permits you to monitor 
the input for clipping which 
would not be apparent from the 
meter reading. 

Conclusion 
I enjoyed constructing my 

Heathkit deviation meter and 
find it simple to operate. Its por-
tability makes it ideal for 
checking the local repeater or 
your friends' equipment. I par-
ticularly like the ease with 
which subaudible tone levels 
can be checked. Heath Com-
pany, Benton Harbor MI 49022. 
Reader Service number H5. 
Bruce A. Beyerlein WB9WFH 

Waukesha WI 

THE ISOPOLETm 
AEA (Advanced Electronic 

Applications, Inc.) has devel-
oped the ISOPOLETNI, a new 
vertically-polarized, omnidirec-
tional, gain-type base station 
antenna which provides truly 
superior performance over any 
other low-cost antennas now in 
the marketplace. ISOPOLE's 

AEA's ISOPOLErm. 
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Xitex's ABM-100 code converter. 

revolutionary double-cone de-
sign results in virtual elimina-
tion of the major problem plagu-
ing other base-driven vertical 
antennas. This problem is the 
inadvertent and unwanted cm,-
piing of rf currents onto the sup-
porting structure and the shield 
of the feedline, seriously 
degrading the radiation pat-

Heathkit's new catalog. 

terns of most competitive an-
tennas. On-the-air field tests 
have shown a substartial signal 
improvement in favo• of the 
ISOPOLE when switchirg be-
tween the other competitive 
antennas and the ISOPOLE. 
The ISOPOLE's unique new 

design features a double-
decoupled,  center-driven, 

11/4-wavelength antenna to pro-
vide maximum theoretically ob-
tainable gain for a dipole. All rf 
connections are protected from 
the weather. The ISOPOLE is 
pre-tuned at the factory so that 
the user can obtain an 8-MHz 
bandwidth by following the sim-
ple assembly instructions. The 
ISOPOLE is intended for instal-
lation atop a standard TV mast 
(not supplied) and is packaged 
in a 7" x 7" x 29" shipping con-
tainer. 

For further information, con-
tact Advanced Electronic Ap-
plications, Inc., PO Box 2160, 
Lynnwood WA 98036; (206)-775-
7373. Reader Service number 
A94. 

MICROCOMPUTER-BASED 
CONVERTER TRANSLATES 
ASCII/BAUDOTIMORSE 
A new single-board code con-

verter, designated the ABM-100, 
is now available from Xitex Cor-
poration for translating be-
tween ASCII and Baudot or Bau-
dot and ASCII. Utilizing a pair of 
MK-3870 single-chip microcom-
puters, the board provides two 
independently programmable 
serial data ports which are inter-
nally connected. Programming 
is accomplished using on-board 
DIP switches for selecting the 
baud rate, line length, and data 
format for each of the two ports. 

Eight different baud rates are 
provided, from 110- to 1200-
baud ASCII and from 45.45- to 
74.2-baud Baudot. Output line 
lengths of either 40, 64, 72, or 80 
characters are also selectable. 

Other features include a built-
in FIFO buffer, interfaces for 
both RS-232 and 20/60-mA cur-
rent loop operations, and speed 
conversion capability. 

A third port is provided for 
translation between Morse 
code and either ASCII or Bau-
dot. This permits the generation 
and decoding of Morse signals 
(dc levels) using conventional 
ASCII or Baudot equipment. 

For further information, con-
tact Xitex Corporation, 9861 
Chartwell Drive, Dallas TX 
75243; (214)-349-2490. Reader 
Service number X3. 

NEW HEATHKIT CATALOG 
AVAILABLE FREE 

A completely new 96-page 
catalog, describing nearly 400 
electronic kits designed for the 
do-it-yourselfer, is now avail-
able from Heath. 
Product categories offered 

include electronics learning 
programs, test instruments, 
convenience and security prod-
ucts for the home, stereo com-
ponents, color television, auto, 
marine, and aircraft acces-
sories, personal computer sys-

tems, and much more. 
New products in this catalog 

include the All-In-One H89 com-
puter with floppy disk storage, a 
five-antenna remote coax 
switch for use in amateur radio, 
a 31/2-digit autoranging multi-
meter, a low-priced dc-to-5-MHz 
single-trace oscilloscope, a por-
table solid-state VOM for the 
hobbyist, and professional 
quality audio equipment. 
For further information, con-

tact Heath Company, Depart-
ment 350-880, Benton Harbor MI 
49022. Reader Service number 
H5. 

TEN-TEC'S MODEL 232 
SWITCHERI25 

Within recent years, tran-
sistor switching power supplies 
have come into wide use for 
sophisticated electronic equip-
ment. They are characterized by 
the use of high frequency trans-
formers and transistor switch-
ing to produce the regulated 
output voltage. 

Switching power supplies are 
more complicated than the con-
ventional pass-transistor types 
and are more expensive. How-
ever, they offer many advan-
tages over conventional types. 
Some of these are greater effi-
ciency, cooler operation, lighter 
weight, excellent regulation, 
protection against overvoltage, 
better reliability, and the 
capability of being powered by 
117 to 230 volts, either ac or dc. 

Ten-Tec has announced a 
state-of-the-art switching power 
supply, the Model 232. It can be 
used to power any Ten-Tec 
transceiver or any other 12 V dc 
system, with current require-
ments up to 25 Amperes. 

In operation, the 117- or 230-V 
ac input is first rectified to ap-
proximately 160 V dc, plus and 
minus, using a doubler for 117 V 
ac and a bridge configuration 
for 230 V ac. This high dc volt-
age is applied to a switching cir-
cuit to produce pulses at 25 
kHz. The internal oscillator that 
applies the switching signal to 
the transistors also adjusts the 
pulsewidth in accordance with 
a feedback circuit from the out-
put line, so that the average 
value of the pulse train is 13.5 
volts, plus a small amount of 
loss. The pulsewidth-controlled 
signal is then rectified and fil-
tered to the 13.5-volt output. No 
heavy 60-Hz power transform-
ers are needed with this system, 
and should the switcher stop 
oscillating, the output voltage 
drops to zero instead of a high 
dc value. 

The Model 232 complements 
the OMNI transceiver series in 
cabinetry and cable and con-
nector compatibility. For further 
information, contact Ten-Tec, 
Inc., Sevierville TN 37862. 
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SCANNERS: 
KDK 2015R,KDK 20161k 

MIDLAND 13-510,13-513 ,CLEGG FM-28 

A ESU FT227R, ICOM IC22S, KENWOODTR7400. 
• AID continues to ezpard its Ire ol quality scanners All of the above scanners are custom despised for their respective rigs 
• All scaliness install completely mode the rig No obtnnive external connections 
• All are easy to assemole and come complete with a detailed mstruction manual 
• Scanned frequency displayed on digital readout (except IC22S) 
• In the scannertFf moae die rig operates normally In the scanner ON mode the scanner locks on an occupied frequency, pauses 
for a preset time (about 5 secs I and then resumes se/inning 

• Dos gives you he ability to eavesdrop all over the band without lilting a finger When you hen sometime! Interesting, you flip 
the switch to the LOCK mode and the rig is ready to transmit 

AED SCANNER SPECIFICATIONS 
KR 
20151 

KR 
2016A 

KENWOOD 
1171000 

TAM 
Fill 1K 

HIDEAKI 
13 510 13513 

([EGG 
FM 28 

ICON 
IC225 

SCAN 
RATE 

SWEEP 
WIDTH 

SCAN 
CONTROLS 

Adtustable 
100kHz soc-ImHz sec 

111141  I 112 149 995 

or on,y the mdz segment you 
select on mflz switch 

1 mini ioggle switches mounted 
on rig - LOCK switch may be 
mounted on mu', 

501illz sec 

complete band 
or mliz you 
want 

2 mini toggle 
switches 

mounted ori rig 

100kliz sec I 00kHz sec 10Miliz sec 100kHz sec 

adjustable eg 
116-118 
144 146 
144141 

I mini toggle 
switch mounted 
on MI( or rig 

scans the mliz 
seg selected 
by the mliz 
switch 

2 mini toggle 
switches 

mounted on rig 

same as 
Midland 

same as 
Midland 

115 35 11799 

1 mini toggle 
switch mounted 
on mic or rig 

PRICE FOR KIT $39.95 $39.95 $34.95 
PRICE PH 
ASSEMBLED $59.95 

DEALER INQUIRIES 
INVITED 

$59.95 $54.95 

$39.95 $39.95 $34.95 

$59.95 $59.95 $54.95 

AED 
ELECTRONICS Add SI 50 for onstage & handlirg 
750 LUCERNE RD., SUITE 120 

MONTREAL, QUEBEC, CANADA H3R 2116 
TEL. 514-737.7293 OiD  A60 

Kantronics' Field Daq 
Morse/radicteletype reader & speed display 

only 

$449.95 

Kantronics' Field Day morse code/teletype reader reads code signals right 
off the air. Its powerful microcomputer system picks out signals, computes their 
speed and even reads sloppy copy up to 80 words per minute. 

The Field Day is simple to use. You plug it into your station receiver just as 
you would a set of headphones. Code and teletype conversations are converted 
from dots and dashes to standard alphanumerical text. The text advances from 
right to left across ten big 1/2 inch displays. 

The Field Day displays incoming or outgoing code speed for you at the touch 
of a button, right on the front panel. The Field Day is enclosed in a compact, 
lightweight package ncluding speaker. HWD 3.44" by 8.50" by 9.25". The Field 
Day has the features that make it a truly great code reader. Write us for a 
complete Kantronics authorized dealer list. 

KANTRON ICS 
1202 East 23rd Street 
Lawrence, Kansas 66044 
We accept Visa. Master Charge, check and money orders. 

The Lightweight Champs. 
Phone 913 8427745 

81 
St Amateur Radio lervices 

(213) 837-4870 

4384 KEYSTONE AVE., 

CULVER CITY, CA. 90230 

the W6TOG 
RECEIVER MODIFICATION KITS 

INCREASE SELECTIVITY 

IMPROVE SENSITIVITY 

LOWER INTERNAL NOISE 

COMBAT BLOCKING 
FROM LOCAL SIGNALS 

TS-520 KIT .    $27.50 
TS-520S KIT   32.50 
TS-820 & 820S KIT   34.50 
TS-820 MIXER KIT   27.50 
TS-120$ KIT   32.50 
R-820 KIT   34.50 
FRG-7000 KIT   32.50 
FT 101 SERIES KIT   32.50 
FT-101ZD KIT   34.50 
FR-101 SERIES KIT  .  34.50 
FT-301 SERIES KIT  .  34.50 
FT-901 SERIES KIT.  .  34.50 
ATLAS-210 OR 215X KIT  34.50 
ALDA-103 OR 105 KIT  "52.50 

MAGICOM 
PROCESSOR 

MODIFICATION KIT 
INCREASES AUDIO PUNCH 

IMPROVES 
PROCESSED SPEECH QUALITY 

TS-520/S   42.50 
TS-820/S   27.50 

NEW 
TS-120/S   42.50 
DRAKE T4XC   52.50 
DRAKE TR7   42.50 

The "MAGICOM" provides up to 
6dB increase in output with 
smooth, clean, non-distorted audio 
and more penetration for those 
pile-ups. Easy installation. (No 
front panel alteration) 

HI POWER 
KITS 

INCREASE OUTPUT POWER BY 30% 

Set of (2) 6146-W final tubes 
Plate rating 40W per tube 

GET MORE DRIVE FOR 
THOSE HI POWER AMPLIFIERS!!! 

TS-520 / 520S QRO KIT  $39.50 
TS-820 / 820S QRO KIT  39.50 

10% OFF ON KIT ORDERS 
TOTALING $75.00 OR MORE 

SEND FOR PRICING 
AND INFORMATION  S33  

ALL PRICES POSTPAID 
IN CALIF. ADD 6% SALES TAX 

MASTERCHARGE & VISA ACCEPTED 

SATISFACTION GUARANTEED 
OR MONEY REFUNDED 

Reader Service-see page 211 169 
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NEVER SAY DIE 
editorial by Wayne Green 
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just encourage them to waste 
more ... like the government. 
The League can make money 

so they will be able to do the 
jobs we expect them to ... such 
as get amateur radio estab-
lished on a good footing in most 
of the Third World countries ... 
and put up a more intelligent 
battle against FCC rules which 
are harmful. To do this, they 
need someone running the 
place with some business back-
ground and, as far as I can see, 
they don't have it. 
The ads in QST should bring 

in about $3 million per year... 
and so should the member-
ships. Books should  bring in 
another $1.5 million, at least. 
With expenses around $5 mil-
lion, that should leave a good 
supply of money for ARRL ac-
tivities and lobbying. 

220—USE IT OR ELSE 
The makers of marine radio 

equipment certainly showed up 
the CB manufacturers for a 
bunch of yokels when it came to 
grabbing off a chunk of a ham 
band for commercial use. You 
can put me down as paranoid 
for thinking of the job as an ac-
complished fact, but we'll see 
what the bottom line is when all 
is said and done. 
The CBers, led by the ex-Hy-

Gain people, got the idea that 
they could sell everyone on CB 
rigs again if they got a new CB 
band opened up. And this one 
would be bigger and better than 
the 23 channels that were then 
making them rich. Quite a bun-
dle of money was poured into 
the effort, and it looked as 
though it might just make it. It 
would be interesting if an in-
vestigative reporter could spare 
the time to try to find out where 
a whole bunch of lobby 
money was spent on this proj-
ect. It went first to the EIA, as I 
understand it. Then I noticed 
that a chairman of the FCC 
started acting very strange, be-
ing totally convinced of the 
need for a CB 220-MHz band 
despite the contrary advice 
from his technical staff. Was 
this a coincidence? 
In my younger days, I used to 

think well of everyone and be 
very surprised when I dis-
covered that things were not 
always what they appeared. 
Then, as I looked more careful-
ly, I found that things are 

seldom what they appear. And I 
think this holds in spades for 
politics and our beloved govern-
ment. 
And why, if this chap were not 

in the lobbyists' pocket, did a 
major equipment manufacturer 
at the time want to bet with me 
that 220 would soon be a CB 
band ... as he was bringing out 
a new 220-MHz transceiver? 
And why did the FCC chairman, 
who then went on to the White 
House staff, keep the pressure 
on for the CB 220 band? Why 
would he care any more about 
that once he was out of the 
FCC? 
The maritime equipment 

manufacturers have long 
wanted to get the ham 220-MHz 
band for marine use. Think of 
the radios some four million 
pleasure-boat owners would be 
buying! Now, I don't know how 
they managed to get their way 
with the US WARC preparatory 
group, but they pulled the 
sleeper of the decade on ama-
teur radio when their plan sud-
denly appeared in the finished 
report. 
Amateur groups have been 

furious about this, pointing out 
that the whole thing was totally 
illegal. The final report was 
made on matters which had not 
been through the legal hurdles 
prescribed by the Adminis-
trative Procedures Act—with no 
Notice of Inquiry and the usual 
fact-gathering and discussion 
stages. No, this crafty (pardon 
that!) bunch kept the whole 
thing under wraps and never 
gave any opportunity for op-
position. 
The 220-MHz amateur groups 

are pretty upset over this coup. 
They've tried to get some 
satisfaction from the FCC, but 
have been thoroughly put down. 
My contacts with the FCC tell 
me that we lost a lot more than 
we ever thought when the ham 
manufacturers refused to coop-
erate with each other in the 
linear opposition hearing ... 
and then the ARRL's counsel 
Booth harangued the Commis-
sioners at length, putting them 
down. 
The League is acting as 

though it is part of the con-
spiracy, telling the 220 groups 
not to worry—everything will be 
all okay. Yes, I'm aware that 
some of the ARRL directors are 
going around to clubs saying 
that I don't know what I'm talk-
ing about ... but you notice 

that they never challenge me 
face to face. I have in my files 
copies of letters from ARRL of-
ficials to 220 clubs which say 
not to worry ... that the FCC 
has assured them that all is 
okay for the ham band at 
WARC. 
My gradually-developed para-

noia suggests a rather different 
story. It tells me to be careful of 
news like that and to look for 
the gimmick. In this case, let's 
look at a scenario. Let's sup-
pose that there is a group that 
wants more frequencies for a 
new maritime band. Let's sup-
pose that this group knows 
damned well that even without 
any lobby hams can be difficult 
to put down, so their best ap-
proach is not to go the CB route, 
but to slip something through 
the back door. We've already 
seen that they are pretty shrewd 
at this. I don't think anyone has 
even figured out who managed 
the sneak play with the WARC 
position or how it was done. 
Next, let's assume that this 

group is not stupid enough to 
think that a lot of other coun-
tries thousands of miles away 
from us and with no substantial 
pleasure-boating population 
are going to jump at this prop-
osition. In other words, anyone 
above the grade of moron is go-
ing to know that this proposi-
tion is not going to stand the 
ghost of a chance of becoming 
international law as a result of 
WARC. The band involved is a 
television band in some coun-
tries and is not even a ham band 
in much of the world. 
Okay. Now we see that some 

group spent a lot of time and 
effort (that means money) get-
ting this into the US WARC posi-
tion. Knowing that it would be 
defeated at WARC, why did they 
invest so much? Well, there is a 
kicker known as a footnote. The 
US delegation at WARC can 
say, shucks fellows, we're sure 
sorry you didn't go for this fan-
tastic band which we need des-
perately for our four million 
pleasure boats, but we agree 
with your right to decide these 
things on a one-country, one-
vote basis. We also ask that a 
footnote be appended to the 
allocations table reserving the 
right for the US to do as we pro-
posed. A bunch of boats in the 
US on 220 MHz with low-pow-
ered equipment is no hair off 
anyone in Lesotho, so we get 
our footnote . .. and we also get 
a new maritime band ... and 
lose a nice ham band. 
It is going to be more difficult 

for the maritime equipment 
manufacturers to keep this one 
moving if we get busy and 
populate the band. But we've 
been sporting "220, USE IT OR 
LOSE IT" buttons for several 
years, and the action is still 
scanty. Slogans and guilt are 
not people movers. We'll have 

action on 220 MHz when 
enough amateurs are con-
vinced that they should spend 
the time and money to buy or 
build equipment for that band 
... and not before. 
You get people to do things 

when they think it is to their 
benefit. This is why I was so op-
posed to the very concept of 
what was jokingly called Incen-
tive Licensing ... which was 
anything but that in its original 
concept. You get people to do 
what you think best only when 
they agree that it is going to 
benefit them. I think this holds 
for using 220 MHz, and thus I 
propose that we do something 
about this. 
The 220-MHz groups have 

been particularly derelict in 
their approach to the situation, 
and if the consequences were 
not so severe for amateur radio, 
I could almost enjoy their 
discomfort now that they see 
the band slipping away from 
them. For the most part, these 
groups have been smug and 
cliquish. They've found a band 
where they are not much 
bothered with the rising tide of 
idiots and kooks who have been 
making life miserable for some 
of the 2m repeater owners. 
They've felt that secrecy is the 
best answer in order to protect 
their private preserve. So we see 
little written for magazine publi-
cation and little in the way of 
reported accomplishments from 
these groups. 
The result of this snobbery is 

that there are but a few hundred 
repeaters on 220 MHz and a very 
few thousand users. When you 
talk with these people, you find 
that their reaction is almost 
universal... they think 220 
MHz is fantastic, but please 
don't tell anyone. They like it as 
it is and don't want the screw-
balls from two meters to come 
up and get their kicks. 

Well, fellows, you have to 
make a choice. You have to de-
cide whether it is worthwhile to 
keep the band for your little 
group and keep it a secret 
... and possibly lose it com-
pletely ... or whether it is get-
ting time to open up 220 to 
everyone and perhaps be able 
to save it. 
I think that we should be able 

to work out some practical solu-
tion to the fruitcakes who mess 
up repeaters. Little has been 
written of a constructive nature 
about this, and it is a situation 
that really needs to be tackled. I 
get tapes from southern Califor-
nia of some of these goings on, 
and it's almost enough to get 
the Ku Klux Klan out recruiting. 
I don't know how those fellows 
are able to put up with that crap 
without wringing a few necks. 
220-MHz repeater groups do 

find some substantial benefits 
to the band. Their repeaters are 
generally able to coexist with 
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most commercial band repeat-
ers without anywhere near the 
severe intermod problems from 
which 450-MHz repeaters often 
suffer. There are still a lot of 
repeater channels available on 
this band ... so perhaps this 
might be the place to put some 
of the needed experimental re-
peaters which will give us ac-
cess to the lower bands. 
I'm still enthusiastic about 

developing cross-band repeat-
ers which will let us remotely 
access repeaters hundreds of 
miles away. I'd like to see 
repeaters which could double 
as remote base stations cross-
banded to the other ham bands, 
including the DX bands. With 
the remote tuning system built 
into the lcom 701, we have a big 
start in this direction. We'd 
need some scheme for indicat-
ing the frequency used via the 
repeater. ... and some way to 
turn the beam ... let's see 
some articles. 
When you come down to it, 

articles in the ham magazines 
are the answer. You do the in-
venting and the pioneering— 
then write about it, pointing out 
the fun and things which can be 
done. These articles will get the 
action we need. Where would 
two-meter FM be today if 73 had 
not published hundreds of ar-
ticles, several books, and got-
ten the word to everyone about 
the fun they were missing? Old-
timers will remember that the 
first reaction of most hams was 
that they didn't want to read 
about it—didn't want to be 
bothered. But they eventually 
did read, and then began to read 
more, and eventually they tried 
it. 
With articles on what is going 

on, with articles on new ideas 
and circuits, with articles on 
new equipment which is avail-
able ... with all this, we will 
spark interest in hundreds ... 
then thousands ... tens of 
thousands ... and we just 
might make it. It's in the hands 
of the 220 groups. Write about it 
or write it off. I guarantee that 73 
will try to publish as much good 
information about 220 as possi-
ble. 

WARC REPORT 
Senator Goldwater, apparent-

ly concerned over the conflict-
ing reports about WARC, re-
quested the Library of Congress 
to prepare a report on the mat-
ter. The Library's Congressional 
Research Service (CRS) did 
some looking into the situation 
and reported, "The official US 
approach to the ... conference 
could be characterized as one 
of cautious apprehension. 
There has been a change in 
public stance since early May; 
until that time, Department of 
State officials, especially US 
WARC delegation members, 
had been expressing a degree 
of optimism." 

The study went on to say that 
Third World opposition to the 
US proposals "may prove a con-
siderable challenge to US poli-
cymakers and representatives." 
The problem here is that politics 
is involved rather than technical 
considerations. The report said 
that "the US delegation is not 
totally pessimistic about the 
conference's outcome." 
Several past ITU meetings 

turned fruitless because the 
Third World nations refused to 
enter technical discussions, but 
insisted on using the ITU to ex-
press their political views and 
frustrations. 
No one can say how this con-

ference may work out, obvious-
ly. But the preponderance of 
evidence and projections of 
past actions are certainly not 
comforting. 

MORE FAKE HAM GEAR 
BEING SOLD 

Last year, an outfit in 
Houston, Texas, came out with 
a police radar jammer, calling it 
amateur equipment because it 
had a transmitter built in. The 
only purpose of this equipment 
was to jam radar. We surely 
don't need more illegal equip-
ment being sold under the false 
pretense that it is for hams 
when the fact is that it is in no 
way intended for ham use. 
Now this firm, Microwave 

Devices, Inc., has a new and im-
proved model which is being 
promoted as a ham transceiver 
for either X or K band. The dial, 
which used to be calibrated in 
mph (the speed it would in-
dicate on the police radar unit), 
is now calibrated in audio fre-
quency. What a rip-off of ama-
teur radio! 
It isn't even necessary to use 

a transmitter to give police 
radar units a false indication of 
speed. We ran an article a cou-
ple of years ago showing how to 
build a completely passive unit 
which would both indicate the 
presence of radar and return a 
reflected modulated signal to it 
showing the speed of your 
choice. I presume that most of 
the people who built this fiend-
ish device are put away safely 
now in various prisons around 
the country after discovering 
that police have no sense of 
humor. Eventually, every user 
just has to give the fuzz an in-
dication of 200 mph while driv-
ing along at 25 mph. The radar is 
right, and the court believes it, 
no matter how ridiculous. Any 
driver going 200 mph should be 
put away. 
The recent cases where 

police radar units were able to 
clock a house at 80 mph has 
hurt the reputation of radar a 
bit. And not a few hams have 
been hauled before judges who 
have had no knowledge of or 
even interest in discussing the 
question of false readings on 

radar units, even when attempts 
are made to offer proof that a 
mobile ham rig can throw radar 
readings almost anywhere. 
I'm no fan of police radar. Go-

ing slower than normal, namely 
55 mph, may save gas, but it 
sure wastes a lot of eny time, 
which is far more valuable than 
the cost of the gas involved. 
The car magazines have ex-

ploded the gas-saving myth 
anyway, by pointing out that the 
amount of gas saved by driving 
at 55 mph instead of 65 mph is 
far less than we would save if 
we increased the pressure in 
our tires by one pound! And as 
far as saving lives, when you 
look closely at the actual 
statistics, you find that we are 
losing more as a result of the in-
attention brought on by driving 
55 mph on 100-mph roads. They 
have not put any speed limits at 
all on roads in most European 
countries. 

POLICE RADAR HELD 
ILLEGAL! 

A Washington DC court 
recently heard a case against a 
chap who had been arrested for 
having a radar detector unit in 
his car. The court spoke out 
against this quite clearly. The 
judge drew the parallel of a 
driver who kept a pair of 
binoculars on the seat beside 
him to look ahead and spot 
speed traps. Can the law be in-
terpreted so that the citizen can 
be prohibited from carrying 
binoculars in the car? 
But that was only a small part 

of the judge's comments. He 
went on to point out that police 
use of radar is an intrusion by 
the government without a 
search warrant issued on prob-
able cause describing the place 
to be searched and the persons 
or things to be seized. He felt 
that this was clearly an un-
warranted search since there is 
no consent to such a search. 
The judge said that a citizen 
using the highways in a vehicle 
has a right to know whether or 
not the government is monitor-
ing his actions. 
Thus, with no positive 

evidence that a crime is being 
committed (speeding), the 
police have no right to search 
you with their radar to get 
evidence against you of this 
crime. 
The court felt that the police 

infringed upon the citizen's 
rights under the First Amend-
ment, the Fourth Amendment, 
the Fifth Amendment, the Ninth 
Amendment, and the Tenth 
Amendment to the Constitu-
tion, and that the infringement 
constituted an invasion of a 
citizen's privacy, a denial of a 
citizen's right to know what 
officials of the government are 
doing, an illegal search and 
seizure of the citizen's property 
in an electronic sense, and a 

violation of the citizen's rights 
as retained by the people. 
Lawyers may want to refer-

ence The Daily Washington Law 
Reporter, July 19, 1979, page 
1257. 

MICROPROCESSORS 
AT WORK 

Well, when I started running 
microcomputer articles in 73, I 
warned you that these fiendish 
little contraptions would find 
their way into our radios ... and 
they have. 
Recently, when I finally 

managed to con !corn out of a 
701 for a test, we plugged it into 
the ETO 374 linear and a Wilson 
tribander beam up on a Rohn 
tower and had at the DX. Mercy 
me, as the CBers say, what a dif-
ference! 
It took hardly any time at all 

to get used to being able to tap 
out the desired frequency on 
the remote control unit. I'd hit 
14.2000 and zap, the radio 
would be right on 14.2000 MHz. 
To tune up the band, all I had to 
do was push the UP button and 
it would advance 100 Hz at a 
time ... or if I held my finger 
down, it would skip on up the 
band. I soon got used to stop-
ping on the next voice tuned in 
almost right on channel. If it 
was some choice DX, but in a 
contact, I just would touch the 
MEMORY, WRITE, and #1 but-
tons ... and tune on up the 
band. Then, every now and then, 
I would check the DX channel by 
touching MEMORY, READ, #1 
and the rig would pop back on 
the desired channel. 
Hey, maybe ten meters is 

open! 28.5000 and click-click, 
I'm listening to ten. Hmmm, I 
must not forget to switch the 
band on the linear. To cover the 
band quickly, looking for sig-
nals, I'd switch to the 1-kHz scan 
position and let 'er rip. Nope, 
dead ... so let's go to 21.2500 
and check fifteen. After working 
my way up the band, checking 
out a few Gs and DLs, I'd run in-
to a JY and a J6, both rare 
enough to warrant some pa-
tience. At the first break of 
either of these stations, I gave a 
short call ... and no answer. 
Damn, I forgot to switch the 
linear! More waiting for a break, 
buttoning back and forth be-
tween memory 1 and 2, check-
ing both channels ... then tun-
ing on up the band, listening for 
more DX ... back to the two 
channels again. I finally got 
both of 'em. 

A PUBLISHING CAREER? 
You could do worse. In fact, 

most people do a lot worse. 
Despite the cutbacks in employ-
ment at the ARRL, amateur 
radio publishing is doing well as 
an industry and is both fun and 
profitable ... an excellent com-
bination. The staff at 73 has 
grown from about five ten years 
ago to 110 at present, though 
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this includes Kilobaud MICRO-
COMPUTING and Instant Soft-
ware. Sometimes it is difficult 
to know who is working how 
much for what. 
We've openings for some 

people in several departments, 
and being an active ham is not 
going to hurt one bit. 
We need a ham editor to help 

Jeff DeTray WB8BTH with edit-
ing articles, selecting material 
to be published, and following 
up on an endless number of 
special projects. There just 
might be some investigative re-
porting, too. 
If we're going to get involved 

with any kind of a national orga-
nization, we'll need a ham or 
two to coordinate these mat-
ters. This might be something a 
retired military ham could get 
his teeth into. 
Then there is the need for a 

ham who can both read and 
write to help Jim Perry in the 
book department. We'd like to 
step up our book production to 
five or six new books a month in 
the ham and computer fields. A 
knowledge of microcomputing 
will help a bit here. 
Instant Software has about 

30 full-time employees and 
we're looking for double to tri-
ple that in the next few months, 
which means there are open-
ings for people with experience 
in marketing, advertising, pro-
duction, accounting, packag-
ing, data processing, and man-
agement. Some computer hob-
by background won't hurt here, 
either. 
The Peterborough area is 

completely smog-free ... you 
couldn't ask for cleaner air. We 
ask that all applicants be non-
smokers and not smokers who 
think they can give it up for a 
good position. 
In additon to the usual dry 

resume; I'd like to have a letter 
telling me what particular 
qualities you might have for 
working here. I would prefer 
people who are anxious to learn 
a lot and who will be working 
toward the development of their 
skills. 
Ten years ago, it never even 

occurred to me that my publish-
ing firm might one day grow 
larger than the ARRL, but we 
seem to have arrived at that 
point this year! 

BEEFS 
We've received a couple of 

beefs about a firm called H MR. 
These people are not adver-
tisers in 73, by the way. 

INSTRUCTIONS FOR MAKING 
SUPERB APPLESAUCE 
First, cut up apples, removing 

the cores and any blem-
ishes ... spots, bruises ... but 
leave on the skins. Cut apples 
into bite-size chunks. 
Put in a large pot, perhaps 

four to eight quarts at a time, fill 

one-third to two-thirds full with 
water (depending on your con-
sistency preference), cover, and 
bring to a boil. Boil about five 
minutes at most, and stir the ap-
ples now and then to make sure 
all are cooked about the same 
amount. 
When the apples are fairly 

soft, turn off the heat and add 
about 1/2 cup of sugar for each 
quart of apples. This will vary 
some depending on the tart-
ness of the apples. It is difficult 
to get an apple which is too tart 
for applesauce ... I've never 
found one. Stir in the sugar well 
and let it cool just a bit. 
Spoon the 'sauce into plastic 

freezer containers, mark with 
the type of apple and the date, 
and let them cool. Later you can 
freeze them with no loss of 
flavor. 
I prefer Transparent apples 

by far, with the second 
choice being Duchess ... then 
Wealthy. Macintosh and Mc-
Cowen are okay, but not nearly 
as great as the first. I had to 
plant my own trees just to get 
the type of applesauce I like. 
Milder apples may need some 

lemon juice to add tart ... use it 
sparingly and taste as you go. 
Truly tame apples may even 
need some cinnamon. 
This process of making ap-

plesauce is so infinitely better 
than anything available canned 
that you will never go back to 
store applesauce again. Even 
old, soft apples of the most 
bland type will make better 
'sauce than the best canned 
stuff. 

I often keep a lot of apples in 
the refrigerator so that I can cut 
up one or two to have for lunch 
with some Havarti or Jarlsberg 
cheese. Eventually these ap-
ples get a bit withered and 
soft ... so I then 'sauce 
them ... you can cut up a 
remarkable lot of apples while 
watching TV and not waste your 
time so totally. I save some 
videocassette movies for this 
process. 
If you prefer canning your-

self, this works fine, too. I like 
freezing because it is a lot 
simpler for applesauce and 
even for jams, too. 
Hey, don't strain the 'sauce. 

The peels of the apples soften 
up when you cook them and 
have some of the best flavor. 
Some peels will give the 'sauce 
a nice red color. 
You have to have your own 

tree  for Transparent  or 
Duchess, both very early ap-
ples. They don't last but a day 
or two when they ripen, so they 
are not useful for selling. When 
your Transparents start to get 
ripe, start shaking the tree 
every day and don't let 'em 
ripen all the way on the tree. My 
first apples this year were 
ready to eat in mid-July, which 
is incredible for New Hamp-

shire. I think the Transparent 
and the Duchess are the finest 
apples in the world. 

JUNE WINNER 
"The Voice of Wolf Creek" ap-

parently reached quite a few of 

our readers, since they voted Dr. 
William C. Hess W6CK's article 
of the same name the best in 
our June issue. Enrich the 
author of your favorite article by 
$100 by using your Reader Ser-
vice card ballot! 

PETERBOROUGH FLEA MARKET 

As if Sherry doesn't have enough to do, she decided to run a flea 
market in the parking lot of the 73 West building, in June. That's 
Sherry in the middle, with Ross, our full-time plumber, on her left, 
going in to see what he can do with the air conditioning system. 

Aline Coutu, our advertising manager, brought over some of the 
ponies from her stables so there would be pony rides for the kids. 
One of the nice aspects of living in New Hampshire is that you can 
have your own stable if you like. Aline has quite a spread, complete 
with an indoor riding ring, and she and her family board about 30 
horses and ponies. 

Here are some of the pony rides. .. note the country background! 
Peterborough is a small town, and just one-half mile from the center 
of town you start getting into the forested areas. Though only an 
hour from Route 128 around Boston, Peterborough is a rural area. 
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RESETTABLE TO EXACT FREQ.--BASE TUNED WITH LOG 

ANTECK, INC. 
A110 

BOX 415 
RT. 1 
HANSEN  IDAHO  83334 
(208) 421-4100 VISA7 I 

The model MT-I Mobile Antenna tunes 3.5 to 30 
MHz inclusive. 750 WATTS for HAM BANDS. 
MILITARY, MARS, MARINE, and C.B. Center Load-
ed for high efficiency. EXACT RESONANCE. FULL 
OUTPUT from Finals. Base tuned with logging 
scale and correlation chart from logging scale to 
Freq. Max. length -116 inches at 3.5 MHz Min. 
length -92.5 inches at 30 MHz. 3/8 x 24 Std. Mt. 
SEE AT YOUR LOCAL DEALER OR ORDER DIRECT 

$119.95 EA. 

DEALERS—(Inquiries invited) 

Clegg Communications 

Lancaster, Pennsylvania 

Quement Electronics 
San Jose, California 

Ross Distributing 

Preston, Idaho 

Omar Electronics 

Durand, Michigan 

Burghardt Amateur Center 

Watertown, So. Dakota 

Conley Radio 

Billings, Montana 

Radio World 

Oriskany, New York 

C-Comm 

Seattle. Washington 

Colville Amateur Supply 

Colville, Washington 

Cohoon Amateur Supply 

Santa Marla, California 

LESS THAN 1.5 VSWR (ENTIRE TUNING RANGE) 

Russia CORP.   

IITTY 

TR-128 
NEW 
FROM 

FLESHER 

*RTTY REGENERATIVE 
BAUD RATE CONVERTER 

TTL compatible connections for direct hook-up 

to the TU-170, also adaptable to other units. 

POI Five standard baud rates 

• Stable crystal-controlled 

oscillator 

128 Character storage capacity with 

storage status meter to show buffer fill 

me Continuously variable character rate 

Wired $239.95  Kit $179.95 

\ IIIMEM M MM MMI 

mode  I 
04119  • 

TV -170 
TERMINAL 

UNIT 

Connect to your receiver speaker, transmitter 
microphone jack, and teletype machine and 
you're on the air. Ideal for HF and VHF auto 

start operation. 
Autostat with threshold control and 
solid state relay 

MW Stable audio frequency shift oscillator 

produces phase coherent sine wave tones 

Pio TTL compatible inputs and outputs for 

auxilliary equipment 

Fr High level output for scope tuning 

WIRED $234.95  KIT $159.95 

Fiesher products  the critics choice! 

MASHER GORP.'"" "SA  

P.O. Box 976 S Topeka, KS 66601  913/234-0198 

Add $3.00 for postage and handling 

for faster service 

Now instantly 
change antennas 
without leaving 
your chair. 

Only 

$84"  

New Heathkit 
Remote Coax  if 
Switch 
• Select any of 5 antennas instantly 
by simply turning a knob. 

• Save coax cable. One feedline from 
inside control box to outside switch 
box replaces 5 separate cables. 

• Operates up to VHF (150 MHz). 
• Separate ground position for light-
ning protection. 

• Erasable front panel for labeling 
antennas. 

• Special shielded box protects switch 
from the elements. 

• Silver-plated switch contacts for 
more efficient power transfer. 

• Handles full legal power. 
• Easy-to-build, easy-to-install. 
• The lowest-priced coax switch. 

Send today or phone (616)982-3411 

Heath Company 
Dept. 011.580 
Benton Harbor, MI 49022 

•-••• H5 

Please rush me: 
5-Antenna Coax Switch. SA•1480: $84 95 

plus $2.60 shipping & handling. 

100-ft. 8-wire cable. IDA-1290-2: $13.95. 
plus $2.00 shipping & handling. 

I50-ft. 8-wire cable. IDA-1290-3: $18.95. 
plus $2.30 shipping & handling. 

Michigan residents add 4% sales tax. 

check  money order  Heath Revolving 
Charge Or charge my  VISA  Master Charge 

Account No. 

M.C. Code No. 

Signature X 

Name 

Address 

City 

Expiration Date: 

(Necessary to Send Merchandise) 

(Please Print) 

Zip 

Prices are mail order  AM•394 
subject to change without notice. 

AIN 

State 
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Contests 
for interested amateurs wishing  commemorative photo QSL 
to make contact with the B-29. A  card is planned. 

from page 28 

may be worked once on each 
band. The general call will be 
"CQ ARAC 50." 
EXCHANGE: 
Arrowhead amateurs send 

RS(T), county, and state. All 
others send RS(T) and ARRL 
section or country. 
FREQUENCIES: 
CW —3535, 3725, 7035, 7125, 

14035, 21035, 21125, 28035, 
28125. 
Phone — 3980, 7280, 14280, 

21360, 28560. 
SCORING: 
Each CW contact with a 

Novice or Technician counts 5 
points; all others count 1 point. 
Multipliers  are:  5  for 
Novices/Technicans, 5 for 5 
Watts or less, 2 for 6 Watts to 
200 Watts, 1 for 201 Watts to 
legal limit. Arrowhead amateurs 
take the number of points times 
the sections/countries worked 
times the multiplier to get the 
total score. All others take 
number of points times 5 times 
the number of counties worked 
times the multiplier. 
AWARDS: 
Plaques to top-scoring Arrow-

head amateur and top-scoring 
amateur outside area. Cer-
tificates for second and third 
place and to top-scoring ama-
teur in each ARRL section and 
country. 
ENTRIES: 
Logs must show band, mode, 

date/time in GMT, station 
worked, exchange sent and re-
ceived. If more than 100 con-
tacts are made, dupe sheets 
must be included for each band 
used. Send entries to: ARAC-50, 
123 E. 1st Street, Duluth MN 
55802, with an SASE for awards 
and results. Entries must be 
postmarked by November 21. 

CRAZY EIGHT NET OSO PARTY 
The Crazy Eight Net of Pitts-

burgh PA will hold its first an-
nual QSO party on October 28 
and all stations are welcome to 
participate. Only certificate 
holders, however, may submit 
logs! All contacts must be 
made on 10 meters. Operating 
period will be the full 24 hours 
beginning at 0000 GMT October 
28. Scoring as follows: Each 
contact is one point with an 
additional point for each con-
tact having a 10-X number, and 
another additional point for 
each contact having a Crazy 
Eight number. Maximum point 
value per contact is 3 points. 
Awards will be issued to the top-
scoring DX station. Submit logs 
with call, name, 0TH, time, fre-
quency of contact, 10-X number, 
and Crazy Eight number to con-
test manager no later than 

November 28. Contest manager 
is Jim Lundberg WB3ICC, 571 
Washington St., McKeesport 
PA 15132. Enclose an SASE for 
a copy of the results. 

CLUB STATION WD4KOW 
Members of the Colquitt 

County Ham Radio Society will 
be operating club station 
WD4KOW from the site of the 
second annual Sunbelt Agricul-
tural Exposition on October 9, 
10, 11, 1979. The hours of opera-
tion will be 0900 to 1600 EDST 
each day. 
This annual Sunbelt Expo is 

the largest agricultural show in 
the south. The first Expo last 
year drew 140,000 visitors from 
all over the United States and 
Canada during the three-day 
period, and this year atten-
dance is expected to hit 
200,000. 
Operations will be mostly on 

40 and 20 meters around 7.250 
and 14.300 MHz with some 
operations in the other HF 
bands. The members will also 
be listening for visiting hams on 
the local repeater, 146.19/79. 
Visiting hams are invited to visit 
the amateur booth at the Expo 
and operate the amateur sta-
tion. 
This year, special QSL cards 

are being printed for this event 
and will be available for those 
making a contact and desiring 
one. For more information, con-
tact the Colquitt County Ham 
Radio Society, PO Box 813, 
Moultrie GA 31768. 

W3LWW CELEBRATES 20TH 
ANNIVERSARY 

The Foothills ARC of Greens-
burg PA will be celebrating its 
20th anniversary by holding a 
mini field day from 1400 UTC, 
Saturday, October 20, through 
1400 UTC, Sunday, October 21, 
1979. 
Phone and CW operation will 

take place on 10 through 80 
meters, 5-10 kHz up from the 
bottom of the General class por-
tion of each band. 
Certificates will be awarded 

to anyone working W3LWW 
(SASE required). 

AIRSHO '79 
An aeronautical mobile op-

eration aboard a Boeing B-29, 
using the call W5DX, is sched-
uled to take place during the 
Confederate Air Force Ghost 
Squadron's Airsho '79, October 
4th to 7th, in Harlingen, Texas. 
Communications  will  be 
available on 14.285 MHz and 
21.385 MHz (as propagation per-
mits) during the hours from 
12:00 pm to 5:00 pm CDT. Local 
fixed stations will act as liaison 

Results 
1979 BARTG RTTY 
CONTEST RESULTS 

SINGLE OPERATOR 
Call  Points Total Countries 

OSOs 
F9XY  445720  290  37 
W3EKT  428610  298  34 
W7BV  408292  290  36 
IT9ZWS  400656  287  36 
I5GZS  392274  252  35 
W3FV  372204  260  33 
SM6ASD 356544  265  34 
K8NN  346632  229  36 
15FZI  321816  242  33 
C5AAN  319510  241  34 

MULTI OPERATOR 
Call  Points Total 

OSOs 
I5MYL  525332  373 
W1MX  384116  238 
G3ZRS  306816  211 
SM5HEV  286704  235 
G3UUP  263256  227 
DKOOW  225342  167 
OK3RMW 174848  164 
YO3KAA  160430  163 
LZ1KDP  149760  192 
UK4FAD  119520  149 

SHORTWAVE LISTENERS 
Call 
11-50071 
IV3-13018 
OK1-11857 
P. Menadier (USA) 
H. Ballenberger 
Kurt Wustner 
Terry Musson (GB) 
DM8987/K 
Barry Niendorf (GB) 
Anton Muench (DL) 

Countries 

44 
36 
37 
32 
31 
30 
32 
27 
31 
25 

Points 
568764 
420912 
389546 
354760 
326890 
237440 
130744 
120628 
112394 
95616 

OSOs 
381 
292 
263 
250 
233 
175 
152 
114 
62 
108 

Countries 
37 
45 
45 
37 
33 
32 
29 
26 
32 
28 

Ham Help 
I'm interested in learning 

about all the modifications 
which can be made to the Clegg 
Venus 6m transceiver. I'm par-
ticularly interested in reducing 
the receiver internal noise level. 
I have been told that replace-

ment of the 12E3E6 converter 
with a dfferent tube and some 
wiring changes reduces the 
noise level. If anyone has any 
info on this or other changes, I 
would appreciate hearing from 
them. 

Leon A. Savidge WA3EFE 
Box 268, RD #2, Park Ave. 
Binghamton NY 13903 

I have been contacted by a 
local Civil Air Patrol (CAP) unit 
in need of radio equipment. If 
anyone can donate equipment, 
operating or not, I am willing to 
donate my time and parts to 
repair the equipment and pay 
shipping charges, if needed. An 
IRS donation form can be made 

available to donors for tax use 
for some equipment. 
CAP operates on 4.4-MHz 

SSB, 28.8-MHz AM, and 143.90-
and 148.90-MHz FM. CAP is a 
volunteer air search and rescue 
group that has saved several 
lives of victims of downed air-
craft. 
If you have any equipment 

available, or would like more in-
formation, please contact me at 
the address below. Thank you. 

Peter J. St. Arnaud 
PO Box 695 

Lowell MA 01853 

I have a Cosmos Industries 
Cosmophone 35 transceiver 
that I would like to obtain a 
manual for. Can anyone lend 
me a manual or a copy of same? 
Of course, copying costs would 
be covered. 

Mel Stoller K2A00 
51 Allandale Avenue 
Rochester NY 14610 
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You can't 
tell the players 
without a 
scorecard! 

0.A. t..yatin95 

Order today! 
NEW 1980 
RADIO AMATEUR CALLBOOKS 
READY DECEMBER 1ST! 
The latest editions will be published soon' 
World-famous Radio Amateur Callbooks, the 
most respected and complete listing of radio 
amateurs. Lists calls, license classes, ad-
dress information. Loaded with special fea-
tures such as call changes, prefixes of the 
world, standard time charts, world-wide OSL 
bureaus and more. The new 1980 Callbooks 
will be available on December 1, 1979. The 
U.S. Edition features over 400,000 listings. 
over 120,000 changes from last year. The 
Foreign Edition, over 315,000 listings, over 
90,000 changes. Place your order now. 

Each  Shipping  Total 

CaIlbook 

Foreign 

Cal!book 

$16 95  $1 75  $18 70 

$15 95  Et 75  $17 70 

Dider both books at the sarre time for $34 65. includes 

shipping 

Order from your favorite electronics dealer or direct from the 
Publisher. Al direct orders add 51 7", far shipping  llimnis 

residents add 5% Sales Tax 

fa h At: 

krvatuR r140 

SPECIAL LIMITED OFFER! 
Amateur Radio 
Emblem Patch 

only $2.50 postpaid 

Pegasus on blue field, red lettering. 3" wide x 
3" high. Great on jackets and caps. Sorry, no 

call letters.  ORDER TODAY! 

rt.R1 

RADIO AMATEUR Icai16 
Dept. B 1 

925 Sherwood Drive 
C* *-  Lake Bluff. IL 60044 

0 0 k  INC 

ALL BAND TRAP ANTENNAS! 
PRETUNED - COMPLETELY  ASSEMBLED - 
ONLY ONE NEAT SMALL  ANTENNA  FOR 
U? TO 6 BANDS!  EXCELLENT FOR CON-
GESTED HOUSING AREAS - APART MENTS 
LIGHT - STRONG  - ALMOST INVISIBLE! 

CO MPLETE AS SHO WN with 90 ft. RG58U-52 ohm feedline, and PL259 connector, insulators, 30 ft 
300 lb. test dacron end supports,  center connector with built in  lighning  arrester and static discharge - 
molded, sealed, weatherproof, resonant traps 1"X6"- you just switch to band desired for excellent worldwide 
operation - transmitting and recievingl WT.  LESS THAN 5 LBS 

160-80-40-20-15-10 bands 2 trap--209 ft with 90 ft. RG58U - connector - Model 777BU ...$64.95 
80-40-20-15-10 bands 2 trap — 102 ft. with 90 ft. RG58U - connector - Model 998BU • .. $59.95 
40-20-15 -10 bands 2 trap --- 54ft. with 90 ft. RG58U coax - connector - Model 1001BU .  $58.95 
20-15-10 bands 2 trap --- 26 ft. with 90 ft.  RG58U  coax - connector - Model 1007BU .... $57.95 

SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Canada is $5.00 extra  for postage - 
clerical - customs - etc.) or order using  VISA Bank Americard - MASTER  CHARGE - AMER. EX - 
PRESS.Give number and ex. date. Ph 1-306-236-5333 9A M - 6P M week days. We ship in 2-3 days 
ALL PRICES WILL INCREASE MAR 1-SAVE - ORDER NO W! All antennas guaranteed for I year.  10 day 
Money back trial! Made in USA . FREE INFO. AVAILABIE ONLY FRO M. 

WESTERN ELECTRONICS  y' W18  Dept. A7. 10  Kearney, Nebraska, 68847 

;... 4.--    

0111 ALL MAKES 6. MODELS 0 7A4M ilATEUR 
TRANSCEIVERS -  TRANS MITTERS - 
GUARANTEED  FOR  2000 WATTS  SSB 
1000 WATTS CW. INPUT FOR NOVICE AND 
ALL CLASS AMATEURS! 

Now—the 
industry's 1 13  
first truly  uper 
key oard 
INFO-TECH M-300C 

TRI-MODE KEYBOARD 
A microprocessor controlled keyboard 
that generates . Morse. RTTY. & ASCII 

Morse Features: 
• 4 to 125 WPM. in 1 WPM. 
increments. 

• 9 adjustable weight levels 
• relay keying 
• sidetone with tone and level 
adjustments 
• special keys: AS. BK. BT. AR. 
SK. CO. DE 

RTTY Features: 
• 4 speeds 
• 2 shifts (170 & 850 hz) 
• built in AFSK 
• built in CWID 
• built in RY generation 

ASCII Features: 
• no 8. 300 Baud 
• 2 shifts (170 & 850 hz) 

Other Features: 
• Built in quick brown for generator on all modes 
• Automatic CR/LF 
• 700 Character Running Buffer 
• 10 recallable, user programmable message 
memories of 120 characters each 

Order direct or from these dealers: 

Global Communications 

'OS 783.1624 

Cohoon Amateur Supply 
highway 475 
Trenton Kentucky 42286 

Chalta Amateur Radio Supply 
.,12 48th Street 
;vapid City S  ' 

605-343-6127 

Emona Electronics 
661 Cveorqe Street 
Sidney N S W Austraba 

Germantown Amateur Supply 
3202 Summer Avenue 
Mervyn's Tennessee 38112 

800-238-6168 

Ham Radio Center 
8342 Olive Blvd 
St Louis Missouri 63132 
800-325-3636 

INFO-TECH 
i•-• 145 

ft 

Best of all, 
still only s450°° 
F.O.B. Factory 

• CO & DE special keys on all modes 
• Keyboard control of all functions 
• 4 row keyboard eliminates figures/letters 
shifting on RTTY 
• Many more features 

Rickles Electronics 
2800 W Meighan Blvd 
Gadsden Alabama 35904 
205-547-2534 

Universal Amateur Radio 
1280 Aida Drive 
Reynoldsburg Ohio 43068 
614-866-4267 

N 8 G Distributors 
/285 N W 12th St 
Miami Florida 33126 
305-592-9685 

PANACOM 
P C) Bon 16093 
Caracas 107 Venezuela 

Marcucci-SPA 
via F LLI-Bronzetti 
Milan Italy 

s_ tuna 

INCORPORATED Specializing in Digital Electronic systems 

2349 Weldon Pkwy.  St. Louis, Missouri 63141 Phone 014)576-5469 
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Awards 
from page 24 

123 E. 1st Street, Duluth, Minn-
esota 55802, before December 
1, 1979, to receive this free 
award. 

As time goes on, be sure to 
continually check this column 
for announcements of any new 
awards we may have added to 
our program. A month doesn't 
go by that I scratch out another 

set of Ideas and consider them 
for submission to headquarters 
staff. Perhaps you have some 
ideas of your own. Use your 
creativity, put your ideas down 
on paper, and forward them to 
me. 

In the meantime, continue to 
work those new contacts 
whether it's for a new state, city, 
or DX country; they're all impor-

tant to you, so don't waste 
another minute! You work the 
stations and we'll issue the 
awards; the 73 Awards Program 
offers something for everyone! 
Next month we will travel 

overseas and review the various 
awards being offered by our 
foreign friends. Additionally, we 
will look at a couple programs 
offered by stateside organi-
zations. 

from page 14 

this may be old news to you. 
However, I heard the Russians 
playing with twenty for 45 
minutes last night and it hacked 
me off so much I had to let out 
anxiety somehow...so I wrote 
you. 
Steve Baumrucker WD4MKG 

Chapel Hill NC 

P.S. Went back to my rig and 
the Russians reverted to the old 
radar system and things were 
business as usual! Can't figure 
this one out... 

2M BEACON 

A two-meter beacon station 
has been put on the air by the 
Marissa Amateur Radio Club, 
Inc., on July 1, 1979. This bea-
con will be to plot propagation 
and signal paths in the two-
meter amateur radio band. The 
beacon will prove very useful to 
all who work the VHF spectrum. 
The beacon is a project of the 

teenage group of the 100-mem-
ber club which is located 50 
miles southeast of St. Louis 
MO. The group will need to 
make a full report to the FCC at 
the end of December so all re-
ceiving stations are kindly 
asked to send their reports and 
weather conditions at the time 
to the club station, WD9GOE, 
PO Box 68, Marissa, Illinois 
62257, attn: beacon committee. 
Technical information: 
Frequency-144.050. 
Emission —Al and Fl (a 

slightly deviated 1-kHz signal is 
on top of the Al CW signal so 
that FM receivers are capable of 
detecting it). 
Power —one Watt output 

from a VHF Eng. rf strip. 
Control — 220-MHz link. 
Emission control—VHF Eng. 

CW-ID board with solid-state 
keying circuits added. 
Power supply — 12-V auto-

type sealed battery with charg-
ing circuit. 
Antenna-4 stacked dipoles, 

2 vertical, 2 horizontal. 
Height-250'. 
Location—Baldwin, Illinois, 4 

miles southwest of Marissa, Il-
linois, 55 miles southeast of St. 
Louis MO. 
Times of operation are con-

tinuous, 24 hours per day. 
Bob Heil K9EID 

Marissa IL 

THE QUEEN 

Many thanks for the terrific 
coverage  you  gave  the 
Associated Radio Amateurs of 
Long Beach and me in Bill 
Pasternak's story about W6R0 
in the wireless room aboard the 
Queen Mary. 
This operation is not just a 

single PR stunt. With few excep-
tions, the station operates 
seven days a week with vol-
unteer hams from throughout 
the area. I believe this is the on-
ly time any public display of 
amateur radio on a continuing 
basis has ever been estab-
lished. So interested are the 
tourists in the operation that an-
swering questions about ham 
radio occupies a great deal of 
our operator's time. As the sta-
tion is part of the tour, it is 
estimated that about 80,000 
people will see the station in op-
eration during a year. 
Again, many thanks for all 

your interest, from all of us in 
the Associated Radio Amateurs 
of Long Beach. 

Nate Brightman K6OSC 
Long Beach CA 

FIRED 

In your August editorial, 
under the subcolumn "WARC," 
you write that if the ARRL 
doesn't shape up, you'll do 

something about it. We both 
know that the League won't do 
anything, so it's time you went 
into action. The winds have 
been changing for a long time, 
and the boys in Newington still 
can't tell from which direction it 
blows. 
I think you can get enough 

support from progressive and 
concerned amateurs to make a 
new organization successful. 
This is to (pardon me) light a fire 
under your ass and get you mov-
ing so that there'll still be 
amateur radio in the years 
ahead. 
Keep up the good work with 

73. You may not have all the 
answers, but you raise the right 
questions. The League's LRPC 
is a hollow toothless group set 
up to quell the increasing dis-
satisfaction brewing in the 
amateur ranks. The time has 
come to stop talking and take 
positive action, and you're the 
man to lead the way. Best 
wishes for your continued suc-
cess. 

Scott Liebling WA3OXG 
Baltimore MD 

NEUTRAL 

I have often felt that 73 lacked 
a rallying cry, a slogan if you 
will, an eye-catching, rousing 
phrase with an impact—words 
that would instantaneously im-
part to anyone picking up a 
copy of 73 the thrust and 
dynamic spirit of the magazine 
and its editor/publisher. 
CQ states, on its cover, "Serv-

ing Amateur Radio Since 
1945"—not much there! 
QST says, "Devoted Entirely 

To Amateur Radio"—pretty 
bland! 
How fitting it would be to see 

the cover of 73, alternatively the 
vacant topside space of your 
editorial page, reflect the credo 
which I believe best exemplifies 
73 and Wayne's personal 
stance in the field of ham radio: 
"Neutral in nothing affecting 
the destiny of amateur radio." 
If that doesn't say it all, I don't 

know what does, Wayne! It 
would be interesting to deter-
mine how it strikes your staff. 
Anyway, it's yours to do with 

as you wish...you may even 
desire to have it inscribed on 
your headstone when and if you 
ever depart this mortal sphere! 

All the very best, Wayne, and 
please continue to be non-
neutral (actually, I have no fear 
that you will ever change). I do 
enjoy receiving 73 over here and 
have a ready recollection of 
your visit to Frankfurt several 
years ago. 

Burt Hubbs DJOK0 
Frankfurt, Germany 

LONELY 

I got a brand-new CB rig and 
converted it to ten meters, using 
the "73 band plan," just as sug-
gested in the magazine. 
Three weeks have passed 

and I have spent hours in con-
sultation with this little box and 
its attendant power supply. My 
fingers are worn to the bone, go-
ing back and forth, up and down 
the forty positions, seeking a 
signal... some  kind  of 
noise ... a voice from the past, 
perhaps ... even an old, much-
used cuss-word from the CB 
band would delight me! I can 
report nothing! Though the job 
checks out perfectly with the 
meter, I'm wondering if I'm even 
within the ten-meter band. 
Considering the fact that 

there must be hundreds of ama-
teurs who are suffering from the 
same malady, would you try to 
scare about two or three dozen 
down our way so that we might 
achieve just one contact and 
make our efforts worthwhile? 
You have no idea how lonely it's 
been these last weeks! 

Dean Sturm K8CYW 
Huntington WV 

NIGERIA 

Amateur operation here in 
Nigeria is now picking up and 
more stations are getting on 
each month, including even 
some activity on SSTV, so be-
fore long Nigeria should be one 
of the not-so-rare countries on 
the bands. Some calls heard on 
the bands have other prefixes 
than the old 5N2; now you might 
hear anything from 5N0 through 
5N9, depending on which zone 
the station is in; the zones are 
divided among the 19 states 
that comprise the Federal Re-
public of Nigeria. 

Richard Fitzgerald 
WA5UTF/5N4 
Lagos, Nigeria 
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Completely Free 
Standing Towers 

rEic 
PAT. NO. 

40' MODEL 
Model 40 (extends 
from 21' to 40') 

List $259.10 

8reakover Model 
40 (extends from 
23  to 40' with 
breakover  at 
ground level) 

List $440.62 

10) 
4,151,534 

55' MODEL  
Model 55 (extends 
from 21 1055') 

List $473.97 

Breekover Model 
55 (extends from 

23' to 55' with 
breakover  at 
ground level) 

List $661.75 

All steel constructed. 

Concrete sleeve  available  for all 
models. 

TELE-TOW'R MFG. CO., INC. 
P.O. Box 3412 • Enid. OK 73701 

405-233-4412 
T52 

Available 
for Kenwood TR 

7400, Midland 13-510, 
Yaesu 227R, or KDK FM-144 

At your Ham Radio Dealer 
or Call or Write  ,,Cits 

CES 
COMMUNICATIONS 
ELECTRONICS 
SPECIALTIES, inc. 

399 W Fairbanks Ave., Winter Park, Fla. 32719 
305,645-0474 

TODAY'S MOST 
VERSATILE 
SCANNER 

Scan a few channels or all 800 - for ex-
ample - you can program CES Model 800 to 
scan Repeater and Simplex Channels or all 
2 Meter Bands - Other features include: In-
stantaneous Addition or Deletion of Chan-
nels • Scan Resume delay assures hearing 
return calls • Resume and Hold provides 
complete control of scanning action • Hold 
Control activated by mica P.T.T. switch • 
Scan entire band in 5 KHz steps and retain 
programmed memory • Selectable automa-
tic scan resume after 10 secs. on channel. 
Slow Scan of memory to locate specific 
channels. 

DO VE T R O RI 
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MPC-1000C 
Multipath Correction 
In-Band Diversity & 
AFSK Tone Keyer 

Amateur Net: $545.00 

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000 
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high level neutral 
loop keyer (20 to 60 ml). Both E1A and MIL FSK outputs are provided, for direct 
interface to microprocessor and video terminal peripherals. 

mpc.1000cR  

r _ 
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Signal Regeneration & 
Speed Conversion 

Amateur Net: $645.00 

A front panel switch permits internal TSR-200 Signal Regenerator-Speed convert-
er assembly to electronically "gear-shift" between 60, 67, 75 and 100 WPM. All 
incoming and outgoing signals are regenerated to less than 0.5 % bias distortion. 
Also available with DIGITAL Autostart (TSR-200D): Amateur Net: $695.00 

M PC-1000R/-
TSR-500 
Dual UART Regeneration, 
Speed Conversion, 200 
Char. Memory, Word Cor-
rection & DIGITAL 
Autostart 

Amateur Net: $895.00* 

The MPC-1000FUTSR-500 provides Preloading and Recirculation of the 200 character 
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character 
Rate, Tee Dee Inhibit, Blank LTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a 
Character Recognition Speed Determination DIGITAL (DAS-100) Autostart mode. 

*The MPC-1000R is also available without a TSR assembly and functions as a MPC-
1000C with a Triple Tone-Pair AFSK Tone Keyer. This "Basic-R" permits future ex-
pansion with a TSR-100, TSR-200, TSR-200D or TSR-500 by simply lifting the lid 
and plugging in the appropriate TSR assembly: Amateur Net (Basic-R): $595.00 

Your QSL will bring complete specifications, or call: 213-682-3705. 

e••• D23 

L701, ETROAF 

627 FREMONT AVENUE 
(P. 0. BOX 267) 
SOUTH PASADENA, CA. 91030 
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Looking West 
from page 10 

gave the trade name Betamax. 
The first Betamax units (SL-
7200 series) were also one-hour 
time limit machines like their 
big brother the U-Matic, but 
tape cost was less than half as 
much. Slowly but surely the 
Betamax caught on and began 
to spread into many American 
homes. 
The one-hour time limit was 

still a drawback, however, until 
in late 1977 RCA and a number 
of other manufacturers an-
nounced that they also would 
be entering the home video re-
cording market with machines 
utilizing the VHS recording for-
mat. VHS, which stands for Vid-
eo Home System, is also car-
tridge format, but it has the add-
ed advantage of up to four 
hours record-play time. Unfor-
tunately, Beta and VHS car-
tridges differ in size and are not 
interchangeable. Most VHS ma-
chines are two-speed affairs 
that record two hours at full 
speed or four hours at half 
speed, with some reduction in 
overall resolution at the re-
duced speed. 
Not to be left out in the cold, 

manufacturers committed to 
the Beta format countered by in-
troducing dual-speed and half-
speed machines that gave up to 
two hours record-play on a one-
hour tape cassette and then in-
troduced a 11/2 -hour tape that 
would give up to three hours at 
half speed (or "X2" as it is 
called). Again, the Beta vs. VHS 
race was on with VHS appear-
ing to be the eventual winner. 
(A few weeks ago I read in one 

of the trade journals that 
Toshiba has developed an "Up 
To 6-Hour Beta Format Ma-
chine," and with this occur-
rence, the outcome of the race 
for the consumer dollar is any-
one's guess. However, this 
should not keep you from ob-
taining a machine of your 
choice if you desire one.) 
Regardless of which system 

is the eventual winner in the 
race to become the national 
standard — if, indeed, there ever 
is a winner or a national stan-
dard established — it's safe to 
say that both the Beta and VHS 
formats will be with us for a 
long, long time. Tapes, both 
blank and prerecorded, are in 
abundance for both formats, 
and both systems perform ad-
mirably. I went with Beta be-
cause I happen to like the ma-
chine and the results I get, but 
you should not judge by this. 
Judge for yourself, based upon 
your personal tastes and needs. 
I will tell you that having a home 
videocassette recorder is well 

within the pocketbook of most 
people these days. Even 73 
writers. 
Suppose you, yourself, have 

what you feel to be a good 
amateur-radio-related presenta-
tion. You have given it locally 
and now other clubs or conven-
tions far distant want you but 
cannot afford to pay for trans-
portation and/or lodging. You 
want to go, but with gasoline 
now over a dollar a gallon, you 
are forced to decline. If only 
there were some other way! 
And indeed there is, if you or 

someone you know happens to 
own a home videocassette re-
corder and a camera. Even if 
not, they can be rented. Add a 
few lights and a friend to act as 
cameraperson and you literally 
have your own mini-production 
company. If you have the equip-
ment or can get your hands on 
it, your cost for the raw tape will 
be between $14 and $20. 
You do not have to be an ex-

pert at producing your own 
"educational spectacular." Sup-
pose you make a mistake half-
way through. If the machine you 
are using has good lockup, you 
might be able to rewind back 
past your boo-boo and pick up 
the presentation from that 
point. Or, you could simply re-
wind all the way and begin 
again. It's up to you and 
depends upon the level of per-
fection you are seeking. That's 
the nice thing about tape. 
Mistakes cost only time. 
Video recording is here to 

stay and what can be done with 
it will amaze you once you get 
into it. Each day new ideas pop 
up in which a videocassette re-
corder can play an important 
part. Who knows; someday in 
the future this magazine may 
come to you in the form of a 
videocassette. Imagine having 
Wayne Green in your living 
room reading his famous edi-
torials to you! 

THE TEXAS REPORT 
Walt Wiederhold W5OGZ is 

the Texas State Coordination 
Chairman for the Texas VHF-
FM Society. In the current issue 
of that organization's newslet-
ter, Walt relates the following: 
"This quarter has seen a net in-

crease of eight repeaters in the state. 
Of course, this is a gradual change 
and not something that takes place 
overnight. Many of the new repeaters 
have been in the planning stage for 
some time and have just been put on 
the air. 
"We are always glad to see more 

repeaters since they serve such a 
good purpose in the amateur world to-
day. But don't forget that other forms 
of communication work very well in 
the amateur bands and they should be 
used where possible. Working DX 
through a repeater doesn't really prove 

your rig as much as working the other 
station direct would. So you have a 
good antenna and you find that you 
can work across the state line into a 
repeater over there which is 200 feet in 
the air with quite a bit of power. 
Wouldn't it be better to use your in-
genuity to talk to a station like your 
own without the use of the repeater? 
"Every band from six meters 

through 1296 MHz can be used for 
repeaters and also for these other 
forms of communications. It would be 
most gratifying to see a big increase in 
activity in the 229 and 450 MHz bands 
and also in the higher frequency 
bands. We are not saying that 1296 is 
the top ... just that it seems like the 
top right now just as six and two 
meters did at one time. Greater things 
are coming, so how about getting in on 
the ground floor by using your talents 
to explore the uses of the higher fre-
quency bands? Didn't mean to leave 
out ten meters either, but it's a special 
band in itself. 
"Wichita Falls, on April 10th, proved 

the need for emergency-powered re-
peaters. We hope a lot of operators 
will try to provide such power for their 
repeaters so they will be more likely to 
stay in operation when the need 
arises. Several repeaters in the state 
already have emergency power. Tor-
nadoes can strike anywhere. Does 
your repeater have auxiliary power? 
Even the club generator, usually used 
on field day, can be used for that pur-
pose. Think about it a bit and make 
some needed improvements in your 
setup." 

TO THE FUTURE 
DEPARTMENT 

I wish to close this month 
with the following thought from 
Jean AJ6Y which appeared in 
the June, 1979, issue of Key-
Klix, the newsletter of the Santa 
Barbara Amateur Radio Club. 
With the World Administrative 
Radio Conference now upon us, 
I feel that the following is truly 
apropos. 

"Many things have happened since 
Samuel F. B. Morse on Friday, May 
24th, 1844, at 8:45 am sent the first 
telegraph message to Alfred Vail over 
the wires for a distance of forty miles. 
If each one of you will look back over 
your experience with radio and Morse 
code, you will see what I mean. The 
technology of this event was far 
beyond the scope of most people of 
the time and the event itself was prob-
ably viewed in the same way that you 
and I react to pictures from Jupiter. I 
keep wondering about the future of 
amateur radio and what the communi-
cation picture will look like in the year 

As we remember the achieve-
ments of Samuel F. B. Morse, 
Thomas Edison, and others, so 
should we remember the fore-
going from AJ6Y. In a very few 
words, Jean has said it all. 

Review 
INDEX TO HOW TO DO IT 

INFORMATION 
(1978 edition, Mary Lou Lathrop 
and Norman M. Lathrop, 

Norman Lathrop Enterprises, 
PO Box 198, 

Wooster OH 44691; 
161pages; 

$10.00 + $1.16 shipping) 

How many hobbies do you 
have? Mine number at least 
seven at the moment: micro-
computing, photography, elec-
tronics, astronomy, scale 
modeling, camping, and (of 
course) amateur radio. These di-
verse avocations have one thing 
in common. They are do-it-your-
self hobbies—active, rather 
than passive, ways of using lei-
sure time. 

Recently, I discovered a very 
useful book for us do-it-yourself 
types. It's called the Index to 
How To Do It Information. This 
book indexes magazine articles 
from 52 different publications, 
ranging from McCall's to Sci-
entific American, and National 
Carvers Review to Kilobaud 
Microcomputing. That's quite a 
range. 

More than 1,000 subject 
areas have been used to catalog 
the magazine articles, making it 
easy to zero in on specific items 
of interest. Subject areas are 
liberally cross-referenced, so 
you'll often find yourself look-
ing for more information under 

headings you might otherwise 
have missed. When you look up 
"Radio," for instance, you are 
advised to check no less than 13 
other subject headings for fur-
ther information. 

The Index is very strong on 
electronics, photography, and 
all types of crafts. At present, 
articles from the ham maga-
zines are not included, but new 
publications are being added to 
the Index every year. Naturally, 
this book is useless unless you 
have access to the publications 
it references. However, if your 
local library has a good period-
icals collection, ten dollars in-
vested in the Index to How To 
Do It Information would be 
money well spent. 

Jeff DeTray WB8BTH 
Assistant Publisher 

,. 713  

Study Guides .1  
and 

Code Tapes — 
The Best Available 

see page 205 
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Call or Write for Delivery or Quote 

DRAKE TR7 
Transceiver 

LEAVE A MESSAGE & WE'LL CALL YOU BACK! 

LA 
Electronics Supply, Inc. 

v. M35 

1508 McKinney • Houston, Texas 77002 • (713) 658-0268 

From time to time 73 Magazine makes its subscriber lists available 

to carefully-screened companies and organizations whose products, 

services or information may be of interest to you. In every case, we must ap-

prove all organizations wishing to mail to our subscribers. In every case they 

receive a list of names and addresses only—no other information we may have 

s divulged. Each organization may use the list only once and agrees never to 

make any personal or telephone solicitations from it. 

The overwhelming majority of our subscribers appreciate this controlled 

use of our mailing lists—it helps them shop conveniently by mail for products and 
services they need, often at substantial savings. A few people prefer their names not 

be used. It is to them we address this message. 
If you do not wish to be a part of this service, please complete the form 

below  . your name will not be used in this manner for any reason. 
(If you asked us in the past to remove your name from our lists, there is no 

need to repeat the request.) Please allow about six weeks for your request to take ef-

fect. 

•:••:••:••:••:••:• ••:••:••:••• 

I wish to have my name removed from the list of subscribers receiving mail other 
than the regular subscription to 73 Magazine. 

••7•••:••:••:••:. 

Mr 

Mrs 

Ms   
Please Print 

Address   

City  State  Zip   

Mail this form with your mailing label from the latest issue (or fill out the information 

as it appears on the label) to: 

73 Magazine 

Subscription Services Dept. 

P.O. Box 931 

  Farmingdale NY I 1737   

TIM TRAC 
By Comus 

the microcomputer-controlled 
appointment clock 

NEW 
First Time Offer 

NOT A KIT 
Regular Price $79.95 
Introductory Offer by 

HAL-TRONIX 
only $69.95 

FEATURES: 
• Sleek modern styling to complement any 
home or office decor. 

• Tells the time. 
• Tells the date and year. 
• Up-timer to 60 minutes, 59 seconds with 
pause. 

• Alarm to ring at the same time everyday. 
• Daily appointment sets appointments for the 
next 23 hours, 59 minutes. 

• Future appointments up to one year. 
• Dimmer switch for display. 
• Memory will hold up to 30 appointments. 
• Lithium power cell to retain memory during 
power outage. 

• Appointments entered out of chronological 
order will be stored in chronological order. 

• Colon flashes once each second. 
• A.M./P.M. indicator. 
• Plugs into any wall outlet. 
• Easy to read vacuum fluorescent display. 
• Extremely accurate quartz crystal clock. 

EFFICIENT. REMARKABLE. 

Time Trac sold and distributed by HAL-TRONIX. Dealers welcome. 

Send '154 stomp or S.A.S.E. for information and flyer on other 
HAL-TRONIX products. To order by phone: 1-313-285-1782. 

e • 

-HAL HARP() C NOV/LAND 
WRZXH 

SHIPPING 

INFORMATION: 

HAL-TRONIX 
P.O. Box 1101 

Southgate, Ml 48195 

H24 

ORDERS OVER $15.00 WILL DE SHIPPED POSTPAID EXCEPT 
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. 
ON ORDERS LESS THAN St 5.00 PLEASE INCLUDE ADDITION-
AL $1.00 FOR HANDLING AND MAILING CHARGES. 
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DX 
from page 12 

the last to operate there several 
years ago) is talking about 
maybe trying again next sum-
mer, and a G-land group has 
high hopes for an operation in 
the immediate future. Work 'em 
first ... etc. 
Hans STORK has a new linear 

and TH3 beam courtesy of the 
W7PHO group. Look for Hans 
on Sundays around 21320 or 
28600 kHz and during the week 
on 14225 kHz between 1500Z 
and 1600Z. 
Bob T2AAA is on 14225 kHz 

almost daily from 1200Z. 
A group of UAO types will be 

signing WY from Tana Tuva in 
rare zone 23 from now through 
November 20th. 
Congratulations to Dan 

WD6CDU/KH9 for a first-rate 
performance from Wake Island. 
Dan's debut into DXpeditioning 
was a model of good operating 
practices. 
OH2BH had to cancel his Mt. 

Athos plans due to a prior com-
mitment with the stork. 
DJ9ZB's QSL Managers Di-

rectory is updated quarterly and 
presently contains some 3900 
listings. Price is $5.00 and it is 
available directly from DJ9ZB. 
Lou 3A2HB keeps regular 

Tuesday skeds with N1ACW 
and W4LRI on 14240 kHz at 
2000Z. 
Father Moran 9N1MM is 

down to 100 Watts since his 
linear died. Someone advised 
him to tune for maximum 
smoke. That's what he did and 
that's what he got. 
During the period October 10 

to November 10, Dutch ama-
teurs will be allowed to add a 
"5" to their callsign, signifying 
50 years of amateur radio in the 
Netherlands. PAOs will become 
PA50s, PA1s become PA51s, 
etc. 
Slim was back at his original 

0TH recently again signing 
8X8A from Cray Island. Some 
may remember when Slim 
signed 1Z4NG, lined up a QSL 
manager, and then actually for-
warded his logs and a stack of 
QSL cards to the manager. 
Everything was going fine until 
the ARRL bounced all the cards 
back. 
Jim Walter WA4GWD, who 

recently signed VP2VFD, 
dropped us a note to let 
everyone know that the correct 
QSL route is 249 Clearlake Drive 
W., Nashville TN 37217. 
New officers of the Northern 

California DX Club are Presi-
dent —Ted Davis W6BJS, VP— 
Ron Rasmussen K6OP, Secre-
tary —Joe Dillow W6UR, and 
Treasurer — Dave  Palmer 
W6PHF. Directors are Charles 

Kump W6ZYC, Hal Godfrey 
N6AN, and Merle Parten K6DC. 
Gordon Orelli K1OR has 

worked WAZ from five different 
QTHs. Working 3B8DA finished 
his latest one off from Brazil. 
Wonder if anyone else has 
worked WAZ from more than 
two locations. 
ZS4MG reports never re-

ceiving any H5AA logs, so he 
can't fill the many QSL re-
quests. 
Has anyone received a bona 

fide card from LU3ZY or 5R8AL? 
ARRL membership at the end 

of May totaled 167,541, up from 
165,163 at the end of January. 
Total amateur licenses came to 
363,820, including 66,363 
Novices, 69,162 Technicians, 
120,903 Generals, 84,181 Ad-
vanceds, and 23,211 Extras. 
For the last couple of years, 

there has been a persistent jam-
ming of DX activities in Europe. 
Finally fed up with the constant 
interference, a group of irate 
European DXers set out with 
RDFs and soon identified the 
culprit as an El type. Swedish 
authorities have forwarded 
complaints through official 
channels and some Swedish 
amateurs have openly identified 
the El station in on-the-air QS0s 
in a vain attempt at clearing up 
the problem. SM5BBC was re-
cently discussing the problem 
on the air and a few days later 
ZA2BC showed up giving 
SM5BBC as the QSL route. Slim 
seems to be not only persistent, 
but vindictive as well. 
The correct QSL address for 

all of K5VT's operations in-
cluding K5VT/5T5, /6W8, /5H3, 
SV5, and XT2AE, 9G1LM, and 
TY9ER is c/o W2TK, 366 Ruther-
ford Avenue, Lyndhurst NJ 
07071. 
Although it may all be 

straightened out by the time 
this column appears in print, as 
of early August the TH8JM 
problem was still very much up 
in the air with those holding 
QSLs wondering if they would 
ever be accepted by the DXCC 
desk. The origin of the TH8 
prefix dates back some ten 
years when the American Am-
bassador there was issued a 
TH8 license with the stipula-
tion that the Ambassador could 
issue TH8 licenses to any 
members of the Embassy dele-
gation, but not to visitors. 
Since this privilege was never 
rescinded and since TH8JM is 
an Embassy communications 
officer and therefore a member 
of the Embassy delegation, it 
would seem on the surface that 
everything is on the up and up 
and there would be no prob-
lems in getting the confirma-
tions accepted for DXCC credit. 

Of course, life for the deserving 
is never easy and problems 
have developed somewhere 
along the line. Fortunately, 
another license, TL8JM, has 
been issued and the necessary 
documentation forwarded to 
those hard-to-please guardians 
of the eternal DX flame in New-
ington. The Delta DX Associa-
tion has forwarded a new 
Yaesu rig, and, if everything 
works out, before long TL8 will 
probably be just more garden-
variety DX. 

NOVICE CORNER 
Never, but never, go to your 

local post office and purchase 
IRCs. The best source for IRCs 
at a reasonable price is one of 
the more active QSL managers. 
They receive IRCs from over-
seas stations and are usually 
quite happy to unload them in 
bundles of 25 or so for 
something in the neighborhood 
of a quarter each. An especially 
good source is the QSL man-
ager or managers of a recent 
DXpedition to some exotic lo-
cation. They receive literally 
thousands of IRCs and general-
ly announce their availability 
once the QSLing has been 
taken care of. Once the an-
nouncement has been made, 
they disappear in short order, 
so it is important to plan ahead 
and get your request in early. 

OKINO TORISHIMA 
We just received two photo 

QSLs from the recent JF1IST/ 
7JI DXpedition to Okino 
Torishima and they are fan-
tastic! One shows a wide view 
of the island(?) with the operat-
ing platform jutting up from the 
sea. The other one has a close-
up shot of the tent on top of the 
operating platform. Hopefully, 
we will have some color shots 

of this one-man operation for 
next month's column. 

WEST COAST DX BULLETIN 
With honest regret, we report 

that the weekly West Coast DX 
Bulletin ceased publication 
with the July 18th issue. The 
Bulletin was a one-man effort 
by Hugh Cassidy WA6AUD. 
During the all-too-short eleven-
year life of the Bulletin, Cass 
somehow managed to never 
miss a week in bringing us all 
the latest DX news. Much of 
what you read in this column 
came  straight  from  the 
Bulletin's multi-colored, hand-
typed pages. Thanks a lot, 
Cass; it was fun. 

DX RIDDLE 
Someone finally sent in the 

correct answer to our DX Rid-
dle— which three DXCC coun-
tries share the same prefix but 
are located within separate 
continental boundaries? Ac-
tually, there turned out to be 
more than one correct answer. 
Will Roberts AA4NC and Tim 
Fanus WB3DNA guessed KA1 
USA, KA1 Ogasawara, and KA1 
Minami Torishima. Rick Cole 
WD4CTA was the only one to 
come up with the answer we 
had in mind: HKO Mal Pelo, HKO 
Bajo Nuevo, and HK O Serrana 
Bank. Congratulations, guys, 
and thanks to everyone who 
took the time to send in an 
answer. 
That's about all there is for 

this month. Remember, pic-
tures and DX news are always 
welcome. 
Thanks for much of the 

preceding  to  JA1NRH, 
WD4CTA, AA4NC, WB3DNA, 
WD9COA, WA4PRU, WA1ZXF, 
N8AJA, VE2FIT, the LIDXA 
Bulletin, Worldradio News, 
and, for the last time, the West 
Coast DX Bulletin. 

Ham Help 
I wish to purchase, in any 

condition, a BC-314. I will pay a 
fair price plus shipping costs. 

Kenneth Hunt 
6519 Valhalla Ave. 

Klamath Falls OR 97601 

I need operating manuals 
with schematics for a Hallicraft-
ers SX-40B receiver and an Eico 
720 transmitter. I will pay in ad-
vance by money order for origi-
nals or good copies. 
George E. Davidson KA4FNB 

5290 Joan of Arc Place 
College Park GA 30349 

An !corn 701 international 
users club is now operational. 
Send an SASE for details. 

Rob Pohorence N8RT 
9600 Kickapoo Pass 
Streetsboro OH 44240 

I'm looking for information on 
how to combine my Superboard 
II from OSI with ham radio for 
RTTY, Morse, and ASCII send 
and receive functions. Can any-
one help? 

C. B. Smith VE3IEN 
33 Todd Road 

Agincourt, Ontario 
Canada M1S 2K2 

I have a Midland model 13-895 
SSB Citizens Band radio, and 
wish to convert it to 10 meters. I 
have not as yet seen an article 
on this particular rig. Can any-
one help? I recently picked up 
my General ticket and I am 
curious as to what is happening 
on 10. 

Larry Starkweather 
5731 Desert View Dr. 
La Jolla CA 92037 
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ATTENTION ELF OWNERS 
ANNOUNCING QUEST SUPER BASIC 

At last a Full Size Basic for 1802 systems. A 
complete function Basic including two dimen-
sional arrays, string variables, floating point. 
arithmetic and 32 bit signed integer arithmetic 
(10 digit accuracy) with I/O routines. Easily adap-
table on most 1802 systems Requires 12K RAM 
minimum for Basic and user programs. Cassette 
version in stock now for immediate delivery 
ROM versions coming soon with exchange 
privilege allowing credit for cassette version. 

Super Basic on Cassette  $40.00 

Tiny Basic Source now available  $19.00 

S-100 Slot Expansion. Add 3 more S-100 slots to 
your Super Expansion Board or use as a 4 slot 
S-100 Mother Board Board without connectors 
$9.95. 
Coming Soon: High resolution alpha/numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $100. Economical ver-
sions for other popular 1802 systems also 

16K Dynamic RAM board expandable to 32K for 
less than $150. 

RCA Cosmac Super Elf Computer S106.95 
Compare features before you decide to buy any 
other computer There is no other computer on 
the market today that has all the desirable bene-
fits of the Super Elf for so little money. The Super 
it is a small single board computer that does 
many big things It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory. Full Basic, ASCII 
keyboards. video character generation, etc. 

Before you buy another small computer. see if 4 
includes the following features ROM monitor. 
State and Mode displays. Single step. Optional 
address displays. Power Supply. Audio Amplifier 
and Speaker. Fully socketed for all !Gs. Real cost 
of in warranty repairs, Full documentation 

The Super Elf includes a ROM monitor for pro-
;ram loading. editing and execution with SINGLE 
STEP for program debugging which is not in-
luded in others at the same price With SINGLE 
STEP you can see the microprocessor chip opera-
ting with the unique Guest address and data bus 
displays before, during and after executing in-
structions Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games There is a 
speaker system included for writing your own 
music or using many music programs already 
written The speaker amplifier may also be used 
to dnve relays for control purposes 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value' This board has 
been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interlace Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Ell The board includes slots 
for up to 6K of EPROM (2708. 2758. 2716 or TI 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes 

A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader; 
editor and error checking multi file cassette 
read 'write software, frelocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written with 
subroutines allowing users to take advantage of 

A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, non, wait, input, memory pro-
tect, monitor select and single step Large, on 
board displays provide output and optional high 
and low address There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec-
tor slot for the Guest Super Expansion Board 
Power supply and sockets for all IC s are in-
cluded in the price plus a detailed 127 pg instruc-
tion manual which now includes over 40 pgs of 
software info including a series of lessons to 
help get you started and a music program and 
graphics target game 

Many schools and universities are using the 
Super Ell as a course of study. OEMs use it for 
training and research and development 

Remember, other computers only offer Super Elf 
features at addrtional cost or not at all Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95. Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Sayer Kit $6.95. All kits and 
options also come completely assembled and 
tested 

Ouestdata, a 12 page monthly software publica-
tion for 1802 computer users is available by sub-
scription for $12 00 per year 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Ell kit board $14.95. 

Multi-volt Computer Power Supply 
8v 5 amp. n 18e 5 amp. 5v 1 5 amp  5v 
5 amp. 12v 5 amp.  12 option - 5v.  12v 
are regulated Kit $29 95 Kit with punched frame 
$37 45 Woodgrain case $10.00 

monitor functions simply by calling them up 
Improvements and revisions are easily done with 
the monitor If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button 

Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards A Godbout 86 RAM 
board is available for $135 00. Also a 16 Super 
Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interlace 
board Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma I/F $1.95, S-100 54.50. A 50 pin 
connector set with ribbon cable is available at 
$12 50 for easy connection between the Super 
Elf and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive and 
negative voltages $29 95 Add $4 00 for shipping 
Prepunched frame 57 50 Case 510 00 Add Si 50 
for shipping 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base Outstanding accuracy Kit 
includes PC board. IC, crystal, resistors, ca-
pacitors and trimmer. 

Same day shipment. First line parts only 
Factory tested Guaranteed money back 
Quality IC's and other components at fac-
tory prices 
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180200 
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6502  72 50 
6501  16 50 
6522  13 60 

111111/1170 
405 10t1 
4051014 
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77024 
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Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char al-
phanumeric display. ROM monitor, fully expand-
able $375.00. 4K version $450 00. 4K Assem-
bler $85 00. 8K Basic Interpreter $100.00. 
Power supply assy. in case $60.00 AIM 65 in 
thin briefcase with power supply $485.00. 

Not a Cheap Clock Kit $14.95 
Includes everything except case 2-PC boards 
6- 50" LED Displays 5314 clock chip, trans-
former, all components and full instructions 
Orange displays also avail Same kit w/.80" 
displays. Red only $21.95 Case $11.75 

Video Modulator Kit  $8.95 
Convert your TV set into a high quality monitor 
without affecting normal usage Complete kit 
with full Instructions 

S-100 Computer Boards 
86 Static RAM Kit Godbout 
16K Static RAM Kit 
24K Static RAM Kit 
32K Dynamic RAM Kit 
64K Dynamic RAM Kit 
86/166 Eprom Kit (less PROMS) 
Video Interface Kit 
Motherboard $39. 

$135.00 
265.00 
423.00 
310.00 
470.00 
$89.00 
$139.00 

Extender hoard $8.99 

79 IC Update Master Manual $35.00 
Complete IC data selector, 2500 pg master refer-
ence guide. Over 50,C00 cross references. Free 
update service through 1979 Domestic postage 
$3.50 1978 IC Master closeout $19 50. No foreign 
orders. 
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DISPLAY LEDS 
MANI  CA 270 2 90 
604113 CC 125 39 
84057214  CA Co 300 I 00 
01701  CC MO 1 25 
01707017070 CA 300 1 00 
01727 726  CA CC 500 790 
01747,7 50 CACC 600 1 95 
CA M CC 600 1 95 
790359  CC 157  70 
1110500507  CC CA 500 , 15 
7/10503,510  CC CA 510 
7110000107  CC CA 
3 694 IMMO 

11116121 090 
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70213 uLreIenner 225 

Mee Ne !I.., 0111 itit S8• 

Auto Clock Kit  $17.95 
DC clock with 4-.50- displays. Uses Nationa, 
MA-1012 module with alarm option Includes 
light dimmer. crystal timebase PC boards. Fully 
regulated, comp. instructs Add 53 95 for beau-
tiful dark gray case. Best value anywhere 

Stopwatch Kit  S26.95 
Full six digit battery operated 
3 2768 MHz crystal accuracy. Times to 59 
min., 59 sec., 99 1100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that wont hold a charge 
and then charges them up, all in one krt wrfull 
parts and instructions.  $7.25 

PROM Eraser 
Will erase 25 PROMs in 15 minutes Ultra-
violet. assembled  $34.50 

Hickok 31/2 Digit LCD Multimeter 
Batt/AC oper. 0 1mv-1000v 5 ranges 0 5'0 
aCcur Resistance 6 low power ranges 0 1 
ohm-20M ohm DC curr  01 to 100ma Han 
held. 2" LCD displays, auto zero, polarity. ove• 
range $69.95. 

Digital Temp. Meter Kit $39.95 
Indoor and Outdoor Swrtches back and fel), 
Beautiful 50" LED readouts Nothing 
available Needs no additional parts tor 
plete, full operation Will measure  100 1, 
-2001. tenths of a degree, air or liquid 
Beautiful woodgram case w/bezei  $11.75 

TERMS $5.00 min order U.S. Funds Calif residents add 6°.laz 
BankAmericard and Master Charge accepted 
Shipping charges will be added on charge cards 

$.4..  Reader Service-see page 217 

FREE. Send for your copy of our NEW 1979 
QUEST CATALOG. Include 28(i stamp 
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2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (602) 956-9423 

We accept checks, MasterCharge, and Visa 

Prices subject to change without notice 

TEKTRONIX 
IL30 SPECTRUM ANALYZER Plug-in 
925 MHz-10.25 GHz  $899.00 

MICROWAVE PARTS 
HP-5082-2835/IN5712 
MDB 101 $1.50 
MRF 901/911 $3.00 
.001 chip cap $1.00 

TEKTRONIX model 575 
transistor curve tracer $300.00. 

HP851B/8551B MICROWAVE SPECTRUM 
ANALYZER: 10 MHz-40 GHz = 1 GHz 
gate  $3599.00 

POLARAD SPECTRUM ANALYZER 
DU2/TSA-W with STU-2W plug-in 
910-4560 MHz 

$399.00 

TEKTRONIX 3777 SAMPLING plug•in 
10ps to 0.2us 10X Magnifier 
Single Sweep will work in tek. 560 
series scopes 

$199.00 

TRW CA602/CA2601BU Microelectronics 
Broadband Amplifier. 15 to 270 MHz 
30 db Gain Maximum Supply, 
Voltage 30 Vdc 

$9.99 each 

BURROUGHS 100-Element Dual Linear 
Bar Graph Display Model BG-16101-2 
$9.99 each  DATA 504 each 

TEKTRONIX-190A 
constant amplitude 
signal generator .35 through 50 MHz, 

50 KC. Priced at  $150.00 

ANTENNA ROTOR CABLE 
Columbia #04083 
8 Cond. 2-#18, 6-#22 
100 FT Spools $10.99 

MONSANTO 

FREQUENCY 

COUNTER 

10-512 MHz 

$299.00 

SWIPES 
TEKTRONIX 5" CrtS. 545 Type 
Part # 154-0409-00 NEW.... 

$99.99 each 

ALPHA METALS SOLDER 
1 LB 60/40 .032 

$9.99 per pound 

SST A-1 VHF AMPLIFIER Kit 
$29.95 each 

STANDARD POWER SUPPLY 
MODEL SPS-120-5 
5 VDC @ 12 AMPS (NEW) 

$59.95 each 

POWERTEC POWER SUPPLY 
MODEL 2B5-3 5 VDC  3AMPS 
REMOVED FROM NEW EQUIPMENT 

$19.99 each 

KILOVAC VACUUM RELAYS 
SPDT 26.5 VDC 

H-8/S4  $32.95 
HC-1/S75  $29.99 

ITT/JENNINGS VACUUM RELAYS 
SPST NORMALLY CLOSED 
MODEL RF-2B-26S 26.5 VDC 

$19 99 

CARBIDE DRILL BITS 
5 for $5.99 (MIX) 

#61 for $1.99 each 

SOLID STATE TUBES 
1N2637/866/866A/3628 

$9.99 each 

SOLID STATE RELAYS 
CRYDOM CONTROLS MODEL 
D2425-GP 3-32 VDC INPUT 
240 VAC @ 25 Amps 

$9.99 each 

SPRAGUE CAP. 
CAN TYPE 150 MFD  450 VDC 
MODEL 68D10688  $2.99 

UNELCO RF CAPS.# 350 VDC 
6.8 pf, 10 pf, 12 pf, 13 pf 
43 pf, 100 pf, 200 pf, 820 pf 
& 1000 pf  ALL $1.00 each 

HP MODEL 140A OSCILLOSCOPE 
with type 1423A time base and 1402A 
dual trace amp.  $399.00 

MABUCHI 3755-2265 
Heavy Duty, High Torque 
Permanent Magnet 11/2  to 9 VDC W/O 
Lead .25 Amp. Generates tach .75 V @ 
1000 RPM. 
11/2 VDC  100ORPM 
3 VDC  240ORPM 
4.5 VDC  550ORPM 
6 VDC  770ORPM 

MOTORS $1.99 each 

ALL EQUIPMENT IS FOB 

PHOENIX   
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Does Your Shiny New Rig Really Have: 

"STATE-OF-THE-ART" SELECTIVITY 

-mow 

115 VAC supply built-
in.  Filter  by-passed 
when off. 

SUPER-RANGE 
Auxiliary  Notch  re-
jects 80 to 11,000 Hz! 
Covers signals other 
notches can't touch. 

AUTEK pioneered the ACTIVE AUDIO FILTER 
way back in 1972. Today, we're still maintaining that 
engineering leadership. Cur OF-1A evolved from 
suggestions from thousands of owners, and years of 
dedication to making the "ulti mate" filter.  No 
gimmicks — just something that really "works" like 
the ad says. You're in for a treat ! 
Autek filters gained their reputation by using a 

costly INFINITELY VARIABLE design. Yet, mass-
production (we sell only ONE MODEL — the best) 
makes it a tremendous bargain. You're not limited 
by a few fixed positions. You vary selectivity 100:1, 
and vary frequency over the entire usable audio 
range. PEAK CW (or voice) with an incredible 20 HZ 

Continuously variable 
main selectivity (to an 
incredible 20 Hz!) 

Add an Autek. 

QF-1A Active Filter 

For SSB & CW 
PATENT PENDING 

Only $65 ppd. U.S.A. 

Four  main  filter 
modes for any ORM 
situation. 

BANDWIDTH, but also variable all the way to 
"flat " Imagine  what  the  NARROWEST  CW 
FILTER MADE will do to OR M! Reject whistles 
with the most flexible NOTCH you've heard. Wide or 
narrow. Depth to 70 dB. LOWPASS helps you cope 
with SSB hiss and splatter. Skirts exceed 80 dB. Most 
above features were in the popular QF -1 (See 
excellent review in March, 1977 OST.) The new "A" 
model is more selective, adds a HIGHPASS mode for 
SSB, and a great AUXILIARY NOTCH (35 to 60 dB) 
to give TWO NOTCHES, NOTCH/PEAK, NOTCH/ 
LOWPASS, or NOTCH/HIGH PASS! If this doesn't 
convince you, please ASK ON THE AIR. Owners are 
our best salesmen! 

Continuously variable 
main frequency. (250 
to 2500 Hz, all modes.) 

Due to cost and panel-space limitations, even the 
latest rigs only include a fraction of the OF-1A 
features. We recommend you buy the best rig you 
can afford, spend $3,000 or more, then add a OF-1A 
and listen to the improvement!  WORKS WITH 
Yaesu,  Kenwood,  Drake,  Swan,  Atlas,  Tempo, 
Collins, Heath, S/1, etc., ANY RIG! 
Hooks up in minutes. Plug into your rigs phone 

jack, or attach to speaker wires. Plug speaker or 
phones into OF-IA rear panel jack. That's it! Filter 
supplies I watt to till a room. No batteries rqd. 1+12 
VDC  hookup  possible.)  6! 2x5x2! 2".  Handsome 
light/dark grey styling. Get yours today.! 

CMOS PROGRAMMABLE KEYER MAKES CW FUN! 

Our classic MK-I should make you 
wonder why anyone would buy an 
ordinary keyer, when memory costs so 
little! Records 4 messages. Just select 
"record," tap the A,  8, C, or  D 
message, and start sending at any 
speed! Record over old messages as 
easily. Playback by tapping the same 
button. Each message holds about 25 
characters (letters, numbers). Total 
100 characters. Handy repeat switch 
repeats message forever until reset. 
Very useful for CO's. YOU SIT BACK 
AND WAIT FOR A CALL! Another 
switch combines two messages for 50 

Calls CO while you relax. 
Also remembers name, 0TH, contest exchanges. 

Record anything you want in seconds! 

Model MK-1 $99.50 ppd. U.S.A. 

characters. "Memory saver" feature 
standard 

This "state-of -the-art" keyer pleas• 
es beginners and CW "pros" alike. 
DOT AND DASH ME MORIES, TRIG-
GERED  CLOCK.  IAMBIC.  SELF 
COMPLETING. JAM PROOF. 5 to 
50+ WPM. LATEST CMOS FOR LOW 
CURRENT. Built in monitor, speaker. 
Widely adjustable tone, volume. Per-
fect weighting at all times. No fiddling 
with an adjustment that varies with 
speed. NE W: DUAL TRANS MITTER 
OUTPUTS key ANY modern  (post 

1963)  ham  rig  directly  without  a 
battery or relay, including difficult-to-
key solid-state rigs. 115VAC _upply 
built in, or connect 9-14 VDC to rear 
panel. Use with ANY paddle. 6x3vax• 
5". Burned-in and tested. Sockets for 
IC's. Full instructions. 

NOW AVAILABLE, 4096  BIT ME M-
ORY EXPANDER (ME-I) allows 16 
messages, 400 chars. & "combine" for 
longer messages. Plugs into memory 
socket of ANY MK-I ever made. In-
stalls in 10 to 30 mins. Full instruc-
tions. Buy your MK-I now and easily 
add memory later if you wish! 

ORDER WITH CONFIDENCE. NO LONG DELAYS 
HERE. We ship 95°0 of orders from stock. 1 year 
limited parts 8, labor warranty. Try our great 
service! VISA 8, MC Welcome. 
Order by mail or call our TOLL  FREE order 
Operator: 
NATION WIDE  1-800-854-2003 ext. 842 
CALIF.  1-800-522-1500 ext. 842 

CALL 24 HOURS, 7 DAYS A WEEK. 
Important: Operator can only take your order. For 
other information, you must write. 

orfateh 'Vevearch 
Box 5127F 
Sherman Oaks, Ca 
91403 

FLASH! MK-1 used to 
set new world's CW 
record. A single op-
erator  worked  3992 
DXQS0's & 275 band-
countries in only 48 
hours! Get the choice 
of champions  
AUTE K. 

ORDER BLANK (Or Use Separate Sheet of Paper) 

Please Rush 
ppd. via 

Speedy UPS. 

C/F•IA Filter at $65.00 
MK-1 Keyer at $99.50 
ME-1 Expander for MK-1 at $40 (factory installed) 

E ME-1 Owner installed at $30 (save $10) 

Add 6% tax in Calif. Add S3 each to Canada, Hawaii and Alaska. $2 for 
UPS air. Add $15 each elsewhere (shipped air). 

Enclosed is   
VISA or MC4  Exp. date   

NAME 

ADDRESS 

CITY STATE  ZIP 

Send to Autek Research, Box 5127F, Sherman Oaks, 
Ca, 91403, A100 

Reader Service —see page 211 183 



AZDEN * NEW! * AZDEN * NEW! * AZDEN * NEW! * AZDEN 

AZDEN 
REVOLUTIONIZES THE STATE OF THE ART 
AWE AND AZDEN INTRODUCE THE BRILLIANT NEW PCS-2000 

MICROCOMPUTER CONTROLLED 
2 METER FM TRANSCEIVER 

COMPARE THESE FEATURES 
WITH ANY UNIT AT ANY PRICE 

AZDEN 

PCS•2000 

• FREQUENCY RANGE: Receive and transmit 144.00 to 147.995 MHz, 5Khz 
steps 9. MARS-CAP * and MULTIPLE OFFSET BUILT IN. 
• ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED. 
• SIZE: UNBELIEVABLE! ONLY 634" x 2ki" x 91/4 ". COMPARE! 

• MICROCOMPUTER CONTROLLED: All scanning and frequency-control 
functions are performed by microcomputer. 

• DETACHABLE HEAD: The control head may be separated from the radio for use 
in limited spaces and for security purposes. 

• SIX-CHANNEL MEMORY: Each memory is re-programmable. Memory is 
retained even when the unit is turned off. 

• MEMORY SCAN: The six channels may be scanned in either the "busy" or 
"vacant" modes for quick, easy location of an occupied or unoccupied 
frequency. 

• FULL-BAND SCAN: All channels may be scanned in either "busy" or "vacant" 
mode. This is especially useful for locating repeater frequencies in an 
unfamiliar area. 
• INSTANT MEMORY-1 RECALL: By pressing a button on the microphone or front 
panel, memory channel 1 may be recalled for immediate use. 

• MIC-CONTROLLED VOLUME AND SQUELCH: Volume and squelch can be 
adjusted from the microphone for convenience in mobile operation. 

master charge 

NOT $550.00 

INTRODUCTORY 
PRICE 

3 6900 

• ACCESSORY OFFSET: With one optional crystal, three non-standard offsets 
become available. 

• 25 WATTS OUTPUT: Also 5 watts low power for short-distance communication. 
• DIGITAL S/RF METER: LEDS indicate signal strength and power output. No 
more mechanical meter movements to fall apart! 

• LARGE 1/2 -INCH LED DISPLAY: Easy-to-read frequency display minimizes 
"eyes-off-the-road" time. 

• PUSHBOTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL: Any 
frequency may be selected by pressing a microphone or frontpanel switch. 

• SUPERIOR RECEIVER SENSITIVITY: 0.28 uV for 20-dB quieting. The squelch 
sensitivity is superb, requiring less than 0.1 uV to open. The receiver audio 
circuits are designed and built to exacting specifications, resulting in 
unsurpassed received-signal intelligibility. 

• TRUE FM, NOT PHASE MODULATION: Transmitted audio quality is optimized 
by the same high standard of design and construction as is found in the 
receiver.  The  microphone  amplifier  and compression  circuits offer 
intelligibility second to none. 

• OTHER FEATURES: Dynamic Microphone, built in speaker, mobile mounting 
bracket, external remote speaker jack (head and radio) and much, much more. 
All cords, plugs, fuses, microphone hanger, etc. included. Weight-6 lbs. 

• ACCESSORIES: 15' REMOTE CABLE... $29.95. *MARS-CAP KIT... TBA. PCS-6R 
A/C POWER SUPPLY  $49.95. 

AMATEUR-WHOLESALE ELECTRONICS 
ORDER NOW TOLL-FREE 

8817 S. W. 129th Terrace, Mia mi, Florida 33176  Credit card holders may use 

= 4* 
U.S. DISTRIBUTOR  DEALER IN QUIRIES INVITE D S O%)  eacoSi°164a-i888 
Telephone (305) 233-3631 •• Telex: 80-3356  rt  our to/zIlkfrfee orderr;ng, 7nrbere  

%.F in Cahforrha (800) 852-7711 

A21 

800 y 
Alaska and Hawaii (800) 824-7919 
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FM2016A 
KDK  

All Solid State-CMOS PL digital synthesized - No Crystals to Buy! 5KHz steps - 144-149 
MHz-HUGE 3/8" LED digital readout PLUS MARS-CAP and MULTIPLE OFFSET BUILT IN. 
• 5 MHz Band Coverage - 1000 Channels (instead of the usual 2 MHz to 4 MHz-400 
to 800 Channels) 0 4 CHANNEL RAM IC MEMORY WITH SCANNING AND 
AUTO TRANSMIT • MULTIPLE FREQUENCY OFFSETS • ELECTRONIC AUTO 
TUNING - TRANSMIT AND RECEIVE • INTERNAL MULTIPURPOSE TONE 
OSCILLATOR • RIT • RF A U • DISCRIMINATOR METER - 16 Watts Output-
Superior Receiver Sensitivity and Selectivity - 15 POLE FILTER, MONOLITHIC 
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END, COMPARE! 
• Superb Engineering and Superior Commercial Avionics Grade Quality and Con-
struction Second to None at ANY PRICE. 

SPECIAL 
SALE 

$2 9 900 
REG. $369.00 

Regtolsted AC , PS 
Model FILIPS•411  939 96 SHO WN WITH OPTiONAl pP SOO MICRO PROGRAPAPAER• SO-

SOD 
Si. 
SUS 
136. 

1pych 'WW1,* 
WHY NOV 'EMI? 
THE ftallkIC 
HAS H All , 

• ••••• •••••••• 50 
• 3.3% %O w %HOC . 
• kb Ws WO Wm 

• H•••414.1%."1.••••• 
• 001% 3% • 7 q r. 

NE W CDE HAM IV ROTATORS 

Reg. S189.95  Our Price $149m 

SUPERB! 
NE W ICOM 
IC-701S 

H.F. XCEIVER 

Please Call or Write for Special Package Price 

TWO ANTENNAS 
• FOR THE PRICE OF ONE: 

1. NKDKi MAXIE 
T WIN A NTENNA 

• SUPER 80 LB. 100 M.P.H. BLACK 
MAGNETIC MOUNT 

• V. WAVE FOR MAX Ir SIGNAL 
AND 

• 1/4  W AVE FOR CLOSE-IN AND 
RESTRICTED HEIGHT AREAS 

• INSTANT CHANGE-OVER 
• SUPERIOR PERFOR MANCE 
• STAINLESS STEEL SPRING AND WHIP, 
CHROME ON BRASS BASE - COMPARE! 

• CO MPLETE WITH 17' COAX 
AND CONNECTOR 

REG. $29.95 

CO MPARE!! Nothing Else Does! 
SALE $2 500 

NEW! 

TOWER 
MASTER 
40 foot Self-
Supporting 
Crank-up 
Mast 

Regular 

$399 
COMPLETE 

With Hinged 
Mounting Plate 
And House Bracket 

Ow Price 

$359 
$29 Shipping 
Anywhere USA 

ORDER NOW TOLL-FREE 
Credit Card Holders May Use Our Toll Free Ordering Number 

ASK FOR OPERATOR 701 

(800) 824-7888 
IN CALIFORNIA (800) 852-7777 

ALASKA and HAWAII (800) 824-7919 

AMATEUR-WHOLESALE ELECTRONICS 
8817 S. W. 129 Terr. 

mo m 

a Miami, Fla. 33176 

Tel: (305) 233-3631 A21 

SST T-4 ,.........TUNElt 111:1.11 NE 

- 

,,.  ,,..  ....... 

. , • 

' W 

011111.1111-  allliT7.11114 

ULTRA TUNER DELUXE Nlatches any unit:anu-

s...us fed 'Sr random wire on all bands (160-10 
meters). Tune   the SWR on your antenna for 

more efficient operution °ram rig. II  .  bile. 
portable-only 9" x2 's - x5 - • 300 watt  RE 

oullpeol capability • SWIlt meter with 2-color 
scale • Antenna Switch 'alt 'lot locIVVCCII lot 4, 

coax fed antennas. randinn wire. or lustier bypuss • 
I', trident Airs:roused Inductor • 20hpf. 1000V 
I ;quartos, • Am.:soh.. loon, finished enclosure 

only $64.95 

SST T-2 ULTRA TI'NEII 
inn,: on,) SWR on 

antenna-coax 
ted or random wit.. 
i 160-10 meters) 

\ fly rig-up to 200 
watts RF ',Mimi 
It oggCtl.  yel  Colo- 1-
piaci, 51/4 " x 2'. 

01Ill y $37.95 

SST T-3 M OBILE 

IMPEDANCE 

TRANSFORMER 
Mulches 52 ohm 
coux to lhc lO WC r 
impedance f  o u 
mobile whip. Tups  4  
between 3 und 50 
ohms. 3-30 NI111 
300 waits output 

0 itl y $ 1 9. 9 5 

SST T-1 RANDOM WIRE 
ANTENNA TU NER 

\II builds (160- lit 
in I with WIC Wirt: •  iirk ill 
...!,,cnv °Wiped •  11-11a 
\sty transceiver • 
Moue or portable 
•  N1:1111  i 11 11C•1111 

1111111:111111%  only $29.95 
VliT OITA 541114 11141,11' LOAD. 11)011W PT I' 
I .; I 1-1.!12.=, %Ill/ ,,,,I,1 3-1 S 55-3  

Dilly $17.95 
••••T ('1,-1 24 Int. 41,0441. Gaunt ref( LED 
I  I II, \I. TI I Is isnill Slur ills.. ill push of button. 

11..,osit,I t-T s..os siesk.110VAl 

only $22.95 
%SI ICI 11.41,1 N 1..1 hislunced lines. 300W 

Dilly $5.01) 

Coll 12131 376-(1887 io oriber II.111.11.. VI S A. 
tor ,l0000l cr C hotritc. 

To Order: 
-.cold 11 CheCk OT ,,,lint'y orsler-or 11•43. 3 . III I \I I  'PI 

\ l'4. ‘ Ad' ) $3 •411 14.1.14 'anti hant 111,1 4 ( 'di!  
'huts. adds:Iles tax 

I.  lee: .‘11 SST tor mlot lot Sr,.   4/111H1HHI• 

:Iii3. Quarsoliccul for I scar III :111,1111011 Ihry M a\ 

Is: returned within Iii itiNs for a full ref  I Ile,•-• 
-hipping) if VIIII are nos ..,tisfic(I for um fCits. on 

ELE CTR O NI CS 
1' 0  B OX 1 LAVV N DALE, CALIF 

90260 (21 3) 376- 5997 

1/ Reader Service —see page 211 185 



EIMAC 3-500 Z 
Special price - limited quantity 

$150.00/pair 
TEKTRONIX 
585A Oscilloscope 
with 82 dual trace plug-in 
DC-100 MHz  $800.00 

TEKTRONIX 
IL30 Spectrum Analyzer plug-in 
925MHz-10.25GHz  $899.00 

MURATA CERAMIC FILTERS 
Model SFD-455D 
455 kHz $3.00 
Model SFI3-455D 
455 kHz $2.00 

Type: CFM-455E 455 kHz $7.95 
Type: SFE-10.7 10.7 MHz  $5.95 

HEWLETT PACKARD UHF, VHF, AND MICROWAVE SIGNAL 
GENERATORS AND SWEEPERS, AND OTHER EQUIPMENT 

MODEL 434A 
Calorimetric power meter 

$450.00 

MODEL 400DR 
Vacuum tube voltmeter 

$79.95 

MODEL 606A 
50 kHz to 65 MHz 

.1mV to 3V into 50 ohms 
$1,000.00 

MODEL TS510/U HP608D 
10 MHz to 420 MHz 

.1V to .5V 
$399.95 

MODEL 416A 
Ratio meter 
$125.00 

MODEL 616B/A 
1.8 to 4.2 GHz 
only $399.00 

MODEL 683C 
2 to 4 GHZ 
ONLY $299.00 

MODEL 620A 
7 to 11 GHz 
.223V to 1uv. 
$699.99 

MODEL 413AR 
DC null voltmeter 

$112.50 

MODEL 618B 
3.8 to 7.6 GHz 
only $499.99 

A Model $299.00 

MODEL 612A 
450 to 1230 MHz 

.1uv to .5uv into 50 ohms 
ONLY $499.99 

302A with a 297A 
Wave Analyzer and Sweep Drive 

20 HZ to 50 kHz 
$799.00 

WISPER FANS 
This fan is super quiet, efficient cooling where low acoustical disturbance Is a must. 
Size 4.68" x 4.68" x 1.50", Impedance protected, 50/60 Hz 120 volts AC 

ONLY $9.95 or 2JS18.00 

TRW BROADBAND AMPLIFIER MODEL CA815B 
Frequency response 40 to 300 MHZ 
Gain  300 MHZ 16dB MIN. 

17.5dB MAX. 
50 MHZ 0 to - 1dB from 300 MHZ 

Voltage  24 volts DC at 220ma MAX 
ONLY $14.95 

CIRCUIT BOARD DRILL BITS 
Size  Price  Size  Price 
35  $2.15  58  $1.85 
42  $2.15  59  $1.85 
47  $2.15  60  $1.85 
49  $2.15  61  $1.85 
50  $2.15  62  $1.85 
51  $2.15  63  $1.85 
52  $2.15  64  $1.85 
53  $1.85  65  $1.85 
54  $1.85  66  $1.90 
55  $1.85  1.25 mm  $1.85 
56  $1.85  1.45 mm  $1.85 
57  $1.85  3.20 mm  $3.58 

MC1303L 
MC1461R 
MC1469G 
MC1550G 
MC1560R 
MC1568G 
MC1569R 
MC4024P 

MC6820P 
2513 
8080A 
270871 

271671 
MC1460R 

MICROWAVE DIODES 
H.P. 2835  2.20 

MA4882  5.00 
MBD101  1.89 
MBD102  1.98 
1N831  8.00 

1N5711  2.20 
1N5712  3.45 

INTEGRATED CIRCUITS 
$200  MC 1463R 
6.90  MC1469R 

2.05  MC1560G 
1.50  MC1583R 

12.40  MC1568L 
5.31  MC1590G 

8.15  MC1648L 
3.82  MC1648P 
6.95  MC6800P 

6.95  MC681321P 
3.95  4116-20ONS 

8.95  TMS4060 
29.95  TMS4024 
5.40  1702A 

$5.15 

3.55 
10.20 
10.00 
5.00 
6.50 
4.70 
3.75 
9.95 
12.00 
10.37 
6.95 
13.90 
4.95 

Prices are subject to change. Some items are in limited quantity. 

ALL CRYSTALS $4.95 

19.2 kHz  2.3525MHz 2 987MHz  5 426636MHz8.871MHz 
31.5  2 35256  2.9989  5 436636  8.879500 
37 35  2368  3.001  5.456  8.888 
49 710  2.374  30235  5.4675  8.905 
70  2.375  1045  5.4990  8.9305 
81.9  2.38725  1049  5.5065  8 939 
96  2.395  1053  5515  8.956 
225  2.396875  3.062  5.5215  9.0265 
250  242  3.067  5.544  9.545 
285.714  2.4375  1074  5.5515  9.555 
576  2.44275  3 1125  5.559  9.565 
720  2.4495  3.126  5.5665  9.585 
1.0000MHz 2.45  3.137  5.574  9.65 
1 2288  2.4585  3 13975  5.5815  9.7 
1 3047  2.46125  3.1435  5.589  9.75 
1 4  2 482  3.144  5.604  9.8 
1.455  2.486  3.145  5.619  9.85 
1.689600  2.5  3 151  56115  9.9 
1 7  2.51375  11545  5.6265  9.95 
1.76375  2.56  3.158  5.6415  9999 
1 77125  2.581  3 1585  5 6715  10.0000 
1 773125  2.604  3 1615  5675  10.010 
1.78675  2.6245  3.1625  5.680  10.020 
1 80224  2.618  3.166  5695  10 021 
1.81875  2.62825  3.16975  5.7  10.040 
1 845125  2.633125  3.177  5.7105  10.20833 
1 84375  2.639  3.181  5.733333  10.80375 
1.845625  2.63575  3.1825  6.00  11 
1 84575  2.64325  3.18475  6.210  11 13 
1.846  2.646  3.1885  6.321458  11.1805 
1 8425  2.647  3.2035  6 380416  11.228 
1 84975  2.650750  3.20725  6.380833  11.2375 
1.8575  2.6545  3.2105  6.381041  11.27 
1 908125  2.65825  3.2165  6.381666  11 2995 
1.925  2.660  3.2175  6.382291  11.3565 
1.927  2 662  3.2315  6.382916  11.535 
1 932  2 66575  3.23275  6.384166  11 705 
1 982  2.6695  3 2365  6.384791  11 750 
1 985  2.677  3.23775  6.383541  11.755 
1 9942  2.68075  3.2385  6.385416  11.805 
1 995975  2 681  3.238875  6 427083  11 855 
1 964750  2 6845  3.23925  645  11.905 
2.0000  2.68825  3.24  6.47  11.955 
2 0285  2.69575  3.24025  6.4711  11.96125 
2.05975  2.7  3.2405  6.510  11.965 
2 126175  2.702  1241  6.537  12.70666 
2 12795  2 704  3.2425  6.567  12.8666 
2.1315  2.71075  3 244  6.582  12.925 
2 133275  2 715  3 248875  6.612  12.93 
2 13505  2.716  3.24975  6.6645  12.95 
2 136825  2.723  3.2515  6.673  12.99 
2 1425  2.730  3.255  6.693  13.09 
2.144625  2.7315  3.256125  6.7  13 102 
2 14675  2 73225  3.258625  6.705  13.2155 
2 148875  2.732625  1261  6.723  13.2455 
2 151  2.733  3.261125  6 7305  13 2745 
2 153125  2 737  3.268625  6.738  13.2845 
2.15375  2.73975  1271125  6.75125  13.2945 
2 155  2.742125  3.273625  6.753  13 3045 
2 15525  2.7425  3.276125  6.7562  13 3145 
2 157375  2.744  3.3  6.7605  13.3245 
2 1595  2.7445  3.3345  6.7712  13 3345 
2 16375  2.74475  3.4045  6.77625  13.3445 
2 165875  2 746875  3.4115  6 880000  13 3545 
2 170125  2.751  3.4325  6 910  13.395 

2 17225  2.754  14535  6.940  14.315 
2 174375  2.75525  3.4675  7.0057  15.016 
2 1765  2.762375  3.4815  7.15  15.020 
2 17925  2 7735  3.4975  7 17333  15.036 
2 18475  2 776625  3.5  7.186666  16.39074 
2 18575  2.78  3.579545  7 193333  16.39166 
2 194125  2.814  3.64  7 34350  16.51111 
2 207063  2.817  3.7735  735  16 75185 
2 208313  2.8225  3.80  7 390  16.965 
2 209563  2.835  1803  7.443  17 00925 
2.210812  2.85  3.805  7 45850  17.01018 
2.210813  2.854  1901  7.4615  17 015 
2.212063  2.854285  1908  7 4685  17.065 
2 214562  2.865  3.9168  7 4715  17.115 
2 214563  2.868  4.0000  7 473  17.165 
2.215625  2.8725  4.011  7.47850  17.215 
2 217938  2 876875  4.126666  7 4815  17.8710 
2.21975  2.887  4.26  7 49850  17.9065 
2.222125  2.889  4.3  7.5  17.9165 
2 22325  2 894  457  7 5015  17.9265 
2.22675  2.910  4.6895  7 79850  17.9365 
2 22875  2 920  4.6965  7.80150  17 9465 
2.23725  2.925450  4.7  7.81  17.9665 
2.2395  2.92545  4.7175  7 926667  17.975 
2.24075  2 931  4.7245  8.00764  17.9735 
2.241  2.94375  4.7315  8.075  18.290 
2.246  2 945  4.765  8 15571  18 330 
2.2475  2.94675  4.89  8.364  19.100 
2.2925  2.952  5 0000  8 820  20.1 
2.2975  2.966  5.13125  8.8285  23.25 
2.320  2.973  5139 585  8.837  23.575 
2.326  2 980  5147917  8.8455  25.47667 
2.32625  2.981  5.164583  8.854  259 
2.32885  2.98325  5.348400  8.8625  25.99961 

26.66667 MHz 
26.8965 
26 9 
26 958 
27.70 
27.77778 
27 845 
27 9 
28.728 
28.88889 
28 9 
28.93888 
29.896 
29.9 
30.0000 
30.9 
31.0000 
31 11111 
31.66667 
31.9 
32 0000 
32.22222 
32.6 
32.9 
33.0000 
33 33333 
33.9 
34 0000 
34.4444 
34.44444 
35 0000 
35.55555 
36.0000 
36.21750 
36.66667 
37.00000 
37.2175 
37 385 
37.460 
37.77777 
38 00000 
38.33333 
38.77777 
38.77778 
38.88888 
38 88889 
39 00000 
39.160 
40 00000 
41.11111 
41 66666 
43 33333 
45 
47 48 
48.50000 
49 84166 
49 95 
53 45 
57 45 
59 45 
60 45 
61 95 
63.80833 
66 66667 
72 855 
75 185 
76 66667 
82.75 
83 
84 
85 833330 
90.833 
93.1346 
93.535 
93.9353 
94 3 
95 35 
106.850 
146.64 
147 09 
165 5 
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Polorad Model 1206 
1.95 to 4.20 GHz 
signal source 
$400.00 

Model 1107 3.8 to 8.20 
GHz signal generator 

$550.00 

Alfred Model 632D 
Sweep signal generator 

2-4 GHz 5339 00 

TUNNEL DIODES 

TYPE  PRICE 

TD261A  $10.00 
TD266A  10.00 
1N2930  7.65 
1N2939  7.65 
1N4395  5.40 

FETS 
3N128  $1.00 
40673  1.39 
MPF102  .45 
MPF121  1.00 
MPF131  1.00 

AA NICADS 
Used/pull out of calculators 
79# each or 559.00/100 

E.F. Johnson tube socket #122-0275-001 
for 3-400Z, 3-500Z, 4-125A. 4-250A, 4-400A 

529.95/pair 

Magic Lantren Model ATCR3 
2350 MHz down converter and power supply with Bogner antenna 

$299.95 
(limited quantity available - may be back ordered) 

RF TRANSISTORS 

TYPE  

2N1561 
2N1562 
2N1692 
2N1693 
2N2857JAN 
2N2876 
2N2880 
2N2927 
2N2947 
2N2948 
2N2949 
2N2950 
2N3287 
2N3294 
2N3301 
2N3302 
2N3304 
2N3307 
2N3309 
2N3553 
2N3818 
2N3866 
2N3866JAN 
2N3866JANTX 
2N3924 
2N3925 
2N3927 
2N3950 
2N4072 
2N4135 
2N4261 
2N4427 
2N4429 
2N4430 
2N4957 
2N4958 
2N4959 
2N4976 
2N5090 
2N5108 
2N5109 
2N5160 
2N5179 

PRICE 

$15.00 
15.00 
15.00 
15.00 
2.45 
12.35 
25.00 
7.00 
17.25 
15.50 
3.90 
5.00 
4.30 
1.15 
75 
1.05 
1.48 
10.50 
3.90 
1.45 
6.00 
1.09 
2.70 
4.43 
3.20 
6.00 
11.50 
26.25 
1.70 
2.00 
14.60 
1.09 
7.50 
20.00 
3.50 
2.80 
2.12 
19.00 
6.90 
3.90 
1.55 
3.34 
.49 

2N5184 
2N5216 
2N5583 
2N5589 
2N5590 
2N5591 
2N5637 
2N5641 
2N5643 
2N5645 
2N5764 
2N5842 
2N5862 
2N5913 
2N5922 
2N5942 
2N5944 
2N5945 
2N5946 
2N6080 
2N6081 
2N60132 
2N6083 
2N6084 
2N6094 
2N6096 
2N6097 
2N6136 
2N6166 
2N6265 
2N6266 
2N6439 
BFR90 
BLY568O 
BLY568CF 
HEP76/53014 
HEPS3002 
HEPS3003 
HEPS3005 
HEPS3006 
HEPS3007 
HEPS3010 
HEPS5026 
MM1500 
MM1550 

2.00 
47.50 
4.43 
4.60 
6.30 
10.35 
20.70 
4.90 
14.38 
11.00 
27.00 
8.65 
50.00 
3.25 
10.00 
46.00 
7.50 
10.90 
13.20 
5.45 
8.60 
9.90 
11.80 
13.20 
5.75 
19.35 
28.00 
18.70 
36 80 
75 00 
100.00 
43.45 
3.00 
25.00 
25.00 
4.95 
11.30 
29.88 
9.95 
19.90 
24.95 
11.34 
2.56 
32.20 
10.00 

electroruc$ 

MM1552  50.00 
MM1553  56.50 
MM1601  5.50 
MM1602/2N 5842  7.50 
MM1607  8.65 
MM1661 
MM1669 
MM1943 
MM2605 
MM2608 
M M8006 
MMCM918 
MMT72 
MMT74 
MMT2857 
MMT3960A 
MRF245 
MRF304 
MRF420 
MRF450A 
MRF472 
MRF475 
MRF476 
MRF502 
MRF504 
MRF509 
MRF511 
MRF901 
MRF5177 
MRF8004 
PT3539B 
PT4186B 
PT4571A 
PT4612 
PT4628 
PT4640 
PT8659 
PT9784 
PT9790 
PT9847 
SD1043 
SD1116 
soil 18 
SD1119 
TA7993 
TA 7994 
40281 
40282 
40290 

15.00 
17.50 
3.00 
3.00 
5.00 
2.15 
1.00 
.61 
.94 
2.68 
6.25 
31.05 
43.45 
20.00 
10.35 
1.15 
2.90 
1.38 
.49 
6.95 
4.90 
8.60 
3.00 
20.70 
1.44 
3.00 
3.00 
1.50 
5.00 
5.00 
5.00 
10.72 
24.30 
41.70 
26.40 
5.00 
3.00 
5.00 
3.00 
75 00 
100 00 
10.90 
11.90 
2.48 

MHZ ELECTRONIC KITS: 

kit #1 
Motorola MC14410CP CMOS Tone Generator 
CMOS Tone Generator uses 1M HZ crystal to produce standard dual frequency dial-
ing signal. Directly compatible with 12 key Chomeric Touch Tone Pads. Kit includes 
the following: 
1  Motorola MC14410CP Chip 
1  PC Board 
And all other parts for assembly  NOW ONLY $15.70 
with 1 MHz crystal  $20 65 

Kit #2 
Fairchild 95H9ODC Prescaler 350MHZ. 
95H9ODC Prescaler divides by 10 to 350 MHZ. This kit will take any 35MHZ Counter 
to 350 MHZ. Kit includes the following: 
1  Fairchild 95H9ODC Chip 
1  2N5179 Transistor 
2  UG-88/U BNC Connectors 
1  PC Board 
And all other parts for assembly.  NOW ONLY $19.95 

FAIRCHILD VHF AND UHF PRESCALER CHIPS 
95H9ODC  350MHZ Prescaler Divide by 10/11 
95H91DC  350MHZ Prescaler Divide by 5/6 
11C9ODC  650MHZ Prescaler Divide by 10/11 
11C91DC  650MHZ Prescaler Divide by 5/6 
11C83DC  1GHZ Divide by 248/256 Prescaler 
11C7ODC  600MHZ Flip/Flop with reset 
11058DC  ECL VCM 
11C44DC  Phase Frequency Detector 1MC4044P/0 
11C24DC  Dual TTL VCM (MC4024PiL) 
11C06DC  UHF Prescaler 750MHZ D Type Flip/Flop 
11C05DC  1GHZ Counter Divide by 4 
11C01FC  High Speed Dual 5-4 Input NO/NOR Gate 

S 9.50 
8.95 
16.50 
15.95 
29.90 
12.30 
4.53 
3.82 
3.82 
12.30 
74.35 
15.40 

CRYSTAL FILTERS: Tyco 001-19880 same as 2194F 
10.7MHZ Narrow Band Crystal Filter 
3 db bandwidth 15khz minimum 20 db bandwidth 60khz minimum 40 db bandwidth 
150khz minimum. Ultimate 50 db: Insertion loss 1.0db Max. Ripple 1.0db Max. Ct. 0 + 
- 5pf. Rt. 3600 Ohms. 

NOW ONLY $5.95 

2E26 
3-500Z 
3-1000Z 
3828 
3X2500A3 
4 65A 
4-125A 
4-250A 
4-400A 
4-1000A 
5-500A 
4CX250B 
4CX250F 
4GX250G 
4CX250K 
4CX25OR 
4CX350A 
4CX350FJ 
4CX.000A 
4CX15006 
4CX15000A 
4X150A 

TUBES 

$5.00  4X150G 
90.00  100TH 
225.00  572B 
5.00  811A 

150.00  813 
54.50  5894 
68.75  6146A 
80.00  614613 
81.50  6159 
255.00  6293 
145.00  6360 
38.50 
53.50 
53.50 
72.00 
48.00 
60 00 
70.00 
289.00 
285.00 
400.00 
37.00 

(602) 242-3037 

2111 W. Camelback 
Phoenix, Arizona 85015 

6907 
6939 
7360 
7984 
8072 
8156 
8226 
8295A/PL172 
8458 
8560AS 
8950 

70.00 
144.00 
39.00 
12.95 
29.00 
39 00 
5.25 
6.25 
10.60 
18.50 
7.95 
35.00 
9.95 
10.60 
10.40 
45.00 
7.85 

127.70 
328.00 
25.75 
50.00 
5.95 

YERMS 
All [NECKS Ana MONEY ORDERS ARE IN US FUNDS. 
ALL M INS SINS FIRST CLASS OR UPS 
Muse .nclua• Si 50 Monniuntloy ResliNe 
ALL PIKES ARE IN US DOLLARS 
ALL PAR1S PRRAE /GUARANTEED 

BANK AMERICARD/VISA/MASTERCHARGE 

Exp. Date 

Your Signature: 

1,0  Reader Service-see page 211 187 



Low Cost...High Performance 
DIGITAL MULTIMETER 

DC 

0 5 

'nor 
lI  

'99 "WIRED 
Low cost, high performance, that's the DM-700. Unlike some of the 
hobby grade DMMs available, the DM-700 offers professional quality 
performance and appearance at a hobbyist price. It features 26 
different ranges and 5 functions, all arranged in a convenient, easy to 
use format. Measurements are displayed on a large 31/2 digit. 1/2 inch 
high LED display, with automatic decimal placement, automatic 
polarity, and overrange indication. You can depend upon the 
DM-700, state-of-the-art components such as a precision laser 
trimmed resistor array, semiconductor band gap reference, and 
reliable LSI circuitry insure lab quality performance for years to 
come. Basic DC volts and ohms accuracy is 0.1%, and you can 
measure voltage all the way from 100 /iv to 1000 volts, current from 
0.1 jia to 2.0 amps and resistance from 0.1 ohms to 20 megohms 
Overload protection is inherent in the design of the DM-700, 1250 
volts, AC or DC on all ranges, making it virtually goof proof. Power is 
supplied by four 'C' size cells, making the DM-700 portable, and, as 
options, a nicad battery pack and AC adapter are available. The 
DM-700 features a handsome, jet black, rugged ABS case with 
convenient retractable tilt bail. All factory wired units are covered by 
a one year limited warranty and kits have a 90 day parts warranty. 
Order a DM-700, examine it for 10 days, and if you're not satisifed 

in every way, return it in original form for a prompt refund. 

Specifications 

DC and AC volts: 
DC and AC current 
Resistance: 
Input protection: 

Input impedance: 
Display . 
Accuracy' 
Power 
Size' 
Weight: 

100 µV to 1000 Volts, 5 ranges 
0.1 µA to 2.0 Amps, 5 ranges 
0.1B to 20 megohms, 6 ranges 
1250 volts AC/DC all ranges fuse protected 
for overcurrent 
10 megohms, DC/AC volts 
31/2 digits, 0.5 inch LED 
0.1% basic DC volts 
4 'C' cells, optional nicad pack. or AC adapter 
6"W x 3"H x 6"D 
2 lbs with batteries 

Prices 
DM 700 wired + tested 
DM-700 kit form 
AC adaptericharger 
Nicad pack with AC adapter/charger. 
Probe kit 

 $99.95 
 79 95 

. ............ 4.95 
  19 95 

3 95 

TERMS: Satisfaction guaranteed or 
money refunded, COD, add S1.50. Min-
imum order $6.00. Orders under 
$10.00, add 5.75. Add 5% for postage, 
insurance, handling. Overseas, arid 
15%. NY residents, acid 7% tax. 

600 mHz COUNTER 

19.95WIRED 
The CT-70 breaks the price barrier on lab quality frequency counters 
No longer do you have to settle for a kit, half-kit or poor performance. 
the CT-70 is completely wired and tested, features professional 
quality construction and specifications, plus is covered by a one year 
warranty Power for the CT-70 is provided by four 'AA' size batteries 
or 12 volts, AC or DC, available as options are a nicad battery pack, 
and AC adapter. Three selectable frequency ranges, each with its 
own pre-amp. enable you to make accurate measurements from less 
than 10 Hz to greater than 600 mHz All switches are conveniently 
located on the front panel for ease of operation, and a single input 
lack eliminates the need to change cables as different ranges are 

selected Accurate readings are insured by the use of a large 0.4 inch 
seven digit LED display, a 1 0 ppm TCXO time base and a handy LED 
gate light indicator. 

The CT-70 is the answer to all your measurement needs, in the 
field, in the lab, or in the ham shack Order yours today, examine it for 
10 days, if you're not completely satisfied, return the unit for a prompt 
and courteous refund 

Specifications 

Frequency range 
Sensitivity 

Stability 

Display. 
Input protection 
Input impedance 

Power 
Gate 
Decimal point 
Size 
Weight 

10 Hz to over 600 mHz 
less than 25 my to 150 mHz 
less than 150 my to 600 mHz 
1 0 ppm, 20-40zC, 005 ppm , -C TCXO crystal 
time base 
7 digits, LED, 0.4 inch height 
50 VAC to 60 mHz, 10 VAC to 600 mHz 
1 megohm. 6 and 60 mHz ranges 50 ohms. 
600 mHz range 
4 'AA' cells. 12 V AC DC 
0 1 sec and 1 0 sec LED gate light 
Automatic, all ranges 
5"W x 11/2"H x 51/2"D 
1 lb with batteries 

Prices 
CT-70 wired + tested  $99.95 
CT.70 kit form   75.95 
AC adapter  4  95 
Nicad pack with AC adapter/charger     14.95 
Telescopic whip antenna BNC plug  795 
Tilt bail assembly  .395 

rannsak alacirmics 
REt BOX 4072, ROCHESTER, N.Y. 14610 

PHONE ORDERS CALL 
(716) 271-6487 
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These Low Cost SSB 

TRANSMITTING 
CONVERTERS 
Let you use inexpensive recycled 

10 or 11 meter SSB exciters on VHF! 

• Linear Converter for SSB, CW, FM, etc. 
• A fraction of the price of other units 
• 2W p.e.p. output with 1 mW drive 
• Use low power tap on exciter or attenuator pad 
• Easy to align with built-in test points 
• Link with VHF AX converter for transceive 

KIT ONLY $69.95 

MODEL  INPUT (MHz)  OUTPUT (MHz) 

XV2-1  28-30  50-52 
XV2-2  28-30  220-222 
XV2-3  28-30 (26-28)  222-224(220-222) 
XV2-4  28-30  144-146 
XV2-5  28-30  145-147 
XV2-6  26-28  144-146 
XV2-7  144-146  50-52 

FAMOUS HAMTRONICS PREAMPS 
Let you hear the weak ones too! 

Great for OSCAR. SSB. FM. ATV. Over 14.000 in 
use throughout the world on all types of receivers. 

P9 Kit  $12.95 
P14 Wired  $24.95 
Specify band when ordering 

• Deluxe vhf model for applications where space 
permits  • 11/2 " x 3"  • Models available to cover any 
A MHz band in the 26 to 230 MHz range  • 12 Vdc 
• 2 stages • Ideal for OSCAR  • 20 dB gain 

P8 Kit  $10.95 
Specify band when ordering 

• Miniature vhf model f or tight spaces - size only 1/2 x 2 A's 
• Models available to cover any 4 MHz band in the range 
20 to 230 MHz  • 20 db gain  • 12 Vdc 

P15 Kit 
P35 Wired 

$18.95 
$34.95 

4 
V pett-
r p 

• Covers any 6 MHz band in UHF range of 380 to 
520 MHz  • 20 dB gain  • 2 stages • 12 Vdc 

Easy to Build FET 

RECEIVING 
CONVERTERS 
Let you receive OSCAR and other 
exciting VHF and UHF signals on 
your present HF or 2M receiver 

VHF 
KIT 
STILL 
ONLY 
$34.95 

MODEL  RF RANGE  OUTPUT RANGE 

C28  28-32 MHz  144-148 
C50  50-52  28-30 
C50-2  50-52  144-146 
C144  144-146  28-30 
C145  145-147  28-30 
C146  146-148  28-30 
C146  144-146  26-28 
C220  220-222  28-30 
C220-2  220-222  144-146 
C110  Any 2 MHz of  26-28 

Aircraft Band  or 28-30 
C110-ELT  121 5 (121.6)  CB Chan 9 (17) 

MODEL 

C432-2 
C432-5 
C432-4 
C432-7 
C432-9 

UHF 
KIT 
ONLY 
$34.95 

RF RANGE  OUTPUT RANGE 

432-434  28-30 
435-437  28-30 
432-436  144-148 
427.25  61.25 
439.25  61.25 

Professional Quality VHF/UHF 

FM/CW EXCITERS 
• Fully shielded designs 
• Double tuned circuits for spurious suppression 
• Easy to align with built-in test aids 

T50-50  6-chan, 6M, 2W Kit  $49.95 
T50-150 6-chan, 2M, 2W Kit  $49.95 
T50-220 6-chan, 220 MHz, 11/2 W Kit  $49.95 
T40/720  11-chan, 450 MHz. 200mW Kit  $49.95 

See our Complete Line of 

VHF & UHF Linear PA's 
• Use as linear or class C PA 
• For use with SSB Xmtg Converters, FM Exciters. etc. 

LPA 2-15 VHF PA. 2W in/15-20W out. Solid-state t/r 
switching. Kit only  $59.95 

LPA 2-45 VHF PA, 2W in/40-45W out. Can also be used 
with 8-10W drive. Kit price  $109.95 

LPA 4-10 UHF PA. 200-500mW in/6-10W out.Kit price 
only.  $79.95 

IT'S EASY TO ORDER! 

• Write or phone 716-392-9430 

(Electronic answering service evenings & weekends) 

• Use Credit Card. UPS COD. Check. Money Order 

• Add 62.00 shipping & handling per order 

Call or Write to Get 

FREE 1979 CATALOG 
With Complete Details 

(Send 4 IRC's for overseas mailing) 

New R75 One Channel 
VHF FM RECEIVER 

Offers Unprecedented 
Range of Selectivity Options! 

• New generation 
• More sensitive 
• More selective 
• Uses crystal filters 
• Smaller 
• Faqy ir) align 

R75A Kit for monitor or weather satellite service. 
-60dB at ± 30 KHz  $69.95 

8758 Kit for normal nbfm service. -60dB at ±17KHz, 
•80dB at ± 25 KHz  $74.95 

R75C Kit for repeater service. -60dB at ± 14 KHz, 
•80dB at ± 22 KHz  $84.95 

R75D Kit for split channel operation. Uses 8 pole crystal 
liter, -60dB at ± 9 KHz, -100dB att 15 KHz  $99.95 

Specify band: 10M, 6M, 2M, or 220 MHz. May also be used 
.in adjacent commercial bands. Use 2M version for 
137MHz WX satellite. 

HAMTRONICS SIX CHANNEL 
VHF & UHF FM RECEIVERS 

In use by the hundreds throughout 

the world. Unli mited applications. 

• Commercial grade design 
• Easy to build 8 align 
• 70 or 100dB selectivity options 
• Low system cost 
• Compartmentized shielding 

R70 VHF Receiver kit for 10M, 6M, 2M, 220 MHz or 
adjacent commercial bands  $74.95 
Optional xtal filter f or 100dB adjacent channel  $10.00 

R90 UHF Receiver kit for any 2MHz segment of 380 to 
520 MHz band  $89.95 

ham mins, inc. 
65A MOUL RD • HILTON, NY 14468 

DEALER INQUIRIES INVITED 

po' Reader Service—see page 211 vo H13 189 
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16K EPROM CARD-S 100 BUSS 

$59.95 
KIT 

OUR 
BEST 

SELLING 
KIT! 

USES 2708's! 

Thousands of personal and business systems around 
the world use this board with complete satisfaction. 
Puts 16K of software on line at ALL TIMES! Kit features 
a top quality soldermasked and silk-screened PC board 
and first run parts and sockets. All parts (except 2708's) 
are included. Any number of EPROM locations may be 
disabled to avoid any memory conflicts. Fully buffered 
and has WAIT STATE capabilities. 

OUR 45ONS 2708'S 
ARE $8.95 EA. WITH 
PURCHASE OF KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $25 

16K STATIC RAM KIT-S 100 BUSS 
PRICE CUT! 

$279 KIT 

FOR 250 

ADD 520 
5.   

FULLY 
STATIC, AT 

DYNAMIC PRICES 
WHY THE 2114 RAM CHIP? 

We feel the 2114 will belhe next industry standard 
RAM chip (like Inc 2102 was) This means price. 
availability, and quality will an be good. Next. the 
2114 is FULLY STATIC. We feel this is theONLY 
way to go on the S-100 Buss. We've all heard the 
HORROR stones about some Dynamic Ram 
Boards having trouble with DMA and FLOPPY 
DISC DRIVES  Who needs these kinds of 
problems? And finally, even among other 41( 
Static RAM's the 2114 stands out' Not all 4K static 
Rams are created equal, Some of the other 4K's 
have clocked chip enable lines and various ttrning 
windows just so critical as Dynamic RAM's Some 
of our competitor's 16K boards use these "tricky" 
devices But not us. The 2114is the ONLY logical 
choice for a trouble-free straightforward design 

KIT FEATURES 
I Addressable as four separate 4K Blocks 
2  ON  BOARD  BANK  SELECT  circuitry 
(Crornemco Standard.) Allows up to 512K on 

3 Uses 2114 (45ONS) 4K Static Rams 
4. ON BOARD SELECTABLE WAIT STATES 
5 Double sided PC Board. with solder mask and 
silk screened layout Gold plated contact fingers 
6 AS address and data lines fully buffered 
7 Kit includes ALL parts and sockets 
it PHANTOM is iumpered to PIN 67 
9 LOW POWER under 2 amps TYPICAL from the 
*9 Volt Buss 
10 Blank PC Board can be populated as any 
multiple of 41( 

BLANK PC BOARD W/DATA-S33 
LOW PROFILE SOCKET SET-$12  ASSEMBLED & TESTED-ADD $30 
SUPPORT IC'S & CAPS-519.95  2114 PAM'S- 8 FOR $69.95 

( 8K LOW POWER RAM KIT-S 100 BUSS 

SALE 
VIO•YMM,  Sal••121:11 

't  sit e .11Mt  1 ;2 0 

111111T1 

T WIT! /Or 411114  7: *  .141J - t, 

'YAM 

, ;;•N 

KIT 

2 FOR $225 

(450 NS RAMS!) 

Thousands of computer systems rely on this rugged, work 
horse, RAM board. Designed for error-free, NO HASSLE, 
systems use. 
KIT FEATURES: 

1. Doubled sided PC Board with solder 
mask and silk screen layout.Gold 
plated contact fingers 

2 All sockets included. 
3 Fully buffered on all address and data 
lines. 

4 Phantom is jumper selectable to pin 
67. 

5. FOUR 7805 regulators are provided 
on card   

Blank PC Board w/Documentation 
$29.95 

Low Profile Socket Set 13.50 
Support IC's (TTL & Regulators) 

$9.75 
Bypass CAP's (Disc & Tantalums) 

$4.50 

ASSEMBLED AND FULLY 
BURNED IN ADD $30 

16K STATIC RAM SS-50 BUSS 

$295 KIT 

FULLY STATIC 

AT DYNAMIC PRICES 

111121111111111111111111111 

sii mu m mi _ - 
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..... ulhato,- _ 

KIT FEATURES: 1. Addressable on 16K Boundaries 
2. Uses 2114 Static Ram 
3. Runs at Full Speed 

4. Double sided PC Board. Solder 
mask and silk screened layout. 
Gold fingers. 

5. All Parts and Sockets included 
6. Low  Power:  Under  2 Amps 
Typical 

PC BOARD-533  COMPLETE SOCKET SET-512 

SUPPORT ICS AND CAPS-519.95 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - $30 

BLANK 

S-100 Z80 CPU CARD 
ASSEMBLED AND TESTED! READY TO USE! Over 3 years of 
design efforts were required to produce a TRUE S-100 Z80 CPU 

at a genuinely  FEATURES  bargain price!  4 wiz!  $15995 
: 

* 2 or 4 MHZ Operation. 
* Generates MWRITE, so no front panel required. 
* Jump on reset capability 
* 8080 Signals emulated for S-100 compatability. 
* Top Quality PCB. Silk Screened Solder Masked. Gold Plated Contact 
Fingers 

Perfect For 
OEM's 

Z-80 PROGRAMMING MANUAL 
By MOSTEK, or ZILOG The most detailed explanation 
ever on the working of the Z-80 CPU CHIPS. At least 
one full page on each of the 158 Z-80 instructions. A 
MUST reference manual for any user of the Z-80. 300 

pages. Just off the press.  $12.95 

PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! 

FACTORY CLOSE OUT - SPECIAL PURCHASE! 
#16KRA 

16K S-100 Dynamic Ram Board - $149.95 

ORIGINALLY PRICED AT S429 each! 

We purchased the remaining inventory of PT's popular 
16K Ram Board when they recently closed their plant. 
Don't miss the boat! These are brand new, fully tested, 
ASSEMBLED and ready to go. All are sold with our 
standard 90 day limited warranty!! 

72 Page Full Manual, Included Free! 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 

( Digital Research: Computers 
(OF TEXAS) 

• P.O. Box 401565 • GARLAND, TEXAS 75040 • (214) 494-1505 

TERMS: Add 50C postage we pay balance Orders tinder $15 add 75C handling 

No C 0 D We accept Visa. MasterCharge. and American Express cards Tex 
Res add 5% Tax Foreign orders (except Canada add 20% P  H 90 nay Money 

Back Guarantee on all items 
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NEW! 

CAR CLOCK MODULE - #MA6008 

699 each 
Originally used by HYGAIN to indicate time and 
channel on an expensive C.B. Mini size, self 

contained module. Not a Kit. Four digits plus 
flashing indicator for seconds. Includes MM5369 
and 3.58 MHZ crystal for super accurate time base. 
With hookup data. 

INCLUDES CRYSTAL TIMEBASE! 
WORKS ON 12 VDC! 

MFGR's CLOSEOUT 

LIMITED QTY. 

NATIONAL SEMICONDUCTOR  MILITARY TIME FORMAT! 

JUMBO CLOCK MODULE 

$ 4 95  
REG. '9.95 

ADD $1.95 FOR 

AC XFMR 

PERFECT FOR USE 
WITH A TIMEBASE. 

50% OFF SALE 

MA1008D 

BRAND NEW! 

FEATURES 
* FOUR JUMBO  INCH LED DISPLAYS 
* 24 HR REAL TIME FORMAT 
* 24 HR ALARM SIGNAL OUTPUT 
* 50 OR 60 Hz OPERATION 
* LED BRIGHTNESS CONTROL 
* POWER FAILURE INDICATOR 
* SLEEP & SNOOZE TIMERS 
* DIRECT LED DRIVE (LOW RFI1 
* COMES WITH FULL DATA 

COMPARE AT UP TO TWICE 
OUR PRICE! 

MANUFACTURER'S CLOSEOUT! 

FAIRCHILD RED LED LAMPS 
.FLV5057 Mertier, Size Clear Case RED EMlTTlN2, r nese are not 
retested off-spec units as sold by some of our competition These are 
factory prime first quality new units 

10 FOR s1" 

50 FOR $495  

"WE BOUGHT 250.000 PCS." 

LAB-BENCH VARIABLE POWER SUPPLY KIT 
5 to 20 VDC at 1 AMP. Short circuit protected by current 
limit. Uses ID regulator and 10 AMP Power Darlington. 
Very good regulation and low ripple. Kit includes PC 
Board,  all  parts,  large  heatsink  and  shielded 
transformer. 50 MV. TYP. Regulation  $15.99 KIT 

CLOCK MODULE OPTIONS 
MA1008 A and D MA1013 

Switches and pot for all options 
Includes: 
5 push buttons 
1 toggle 
1 10K pot  S2.50 
Alarm  Parts (including high impedeme 
transducer)  Much more efficient than a 
speaker  $1.50 
Transducer only (unbelievably loud') $1.10 

SONY 23 WATT AUDIO AMP MODULE 
#STK-054. 23 WATTS SUPER CLEAN AUDIO. 20 HZ to 

100  KHZ  + 2 DB.  HYBRID,  SILICON,  SELF-

CONTAINED MODULE. ONLY 13/4 x 2'. IN. WITH 

DATA. 
COMPARE AT UP TO TWICE OUR PRICE'  $899 each 

LED BAR GRAPH AND ANALOG METER DRIVER 
New from National Semi aLM3914 Drives 10 LED 
directly for making bar graphs, audio power meters, 
analog meters. LED oscilloscopes, etc. Units can be 
stacked for more LED's. A super versatile and truly 
remarkable IC Just Out' 

SPECIAL PRICE: $3.99 INCLUDES 12 Page Spec. Sheet 

16K DYNAMIC RAM CHIP 
WORKS IN TRS-80 OR APPLE II 
16K X 1 Bits 16 Pin Package Same as 
Mostek 4116-4 250 NS access. 410 NS 
cycle time Our best price yet for this state 
of the art RAM. 32K and 64K RAM boards 
using this chip are readily available These 
are new fully guaranteed devices by a 
major mfq 

VERY LIMITED STOCK! 

"MAGAZINE  SPECIAL" - 8/$79.50 

60 Hz CRYSTAL TIME BASE 
$4.95 (Complete Kit) 

Uses MM5369 CMOS divider IC 
with high accuracy 3.579545 
MHZ Crystal Use with all MOS 
Clock Chips or Modules. Draws 
only 1.5 MA. All parts, data and 
PC Board included  100 Hz. 
same as above. except $5.95 

FAIRCHILD PNP 

2N4402 TO-92 Plastic Silicon PNP 

50 to 150 at 150 MA FT-150 MHZ A 

super "BEEFED-UP" Version of the 

2N3906 

Driver High Current VCEO-40 HFE-

"SUPER TRANSISTOR"  All  new  not  rejects  B!G •••••• 
computer mfg. Surplus. Some 

standard marked, many house ...fee. 

Al) prime 1st line 

numbered. TTL, DTL, LINEAR = 3: 

JUMBO IC ASSORTMENT  "ie.:: 

•••••• 

8 FOR $1.19  50 for $1.59  500 for $12.95 

SILICON POWER 
SOLAR CELLS 

2 Inch 1:la Appro. 5 VDC at 500 
MA in sunlight Factory new units 
not rejects as sold by others 
Series for higher voltage, parallel 
for higher current Converts solar 
energy directly to electricity 
LIMITED QUANTITY. $599  

ea 

NATIONAL SEMICONDUCTOR 

"COLOSSUS JR." JUMBO CLOCK MODULE 

ASSEMBLED! NOT A KIT. 

VANit.IFACTURER S CLOSEOUT . 

$8. 

MA1013 
BRAND NEW! 

• Bright 4 digit 0.7" LED Display 
50 • Complete-Add only Trans ormer and Switches 

• 24 Hour Alarm Signal Output 
• 12 Hour Real Time Format 
• SO or 60 Hz Operation 

si , ;  • Power Failure Indication 
• LED Brightness Control 

1AC XFPAR 5195/ • Sleep and Snooze Timers 
• Alarm "on" and PM Indicators 

PERFECT FOR USE 
WITH A TIMEBASE 

• Direct Drive - No RFI 
• Direct Replacement for MA1012 
• Comes with Full Data 

Digital Re(s _Epl:ch: Parts .••••• 
P.O. BOX 401247 • GARLAND, TEXAS 75041 • (214) 271-2461 
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TOSHIBA POWER AUDIO AMP 
5.8 WATTS RMS Typical Output. 50 to 30,000 HZ 
+ 3 DB. For CB's, tape decks, PA's. etc. Works off •••••• 
of a single supply voltage from 10.5 to 18 VDC. 10 
Pin plastic DIP with special built in heat sink tab. •••••• •••••• 
Perfect for use on 12VDC.  $399  
With Data.  each •••••• 

TERMS: Add 50C postage, we pay balance. Orders under $15 add 7. 3: 
756 handling. No C.O.D. We accept Visa, MasterCharge and •••••• 
American Express cards. Tex Res add 5% Tax Foreign orders :*••• 42 
(except Canada) add 20% P&H. 90 Day Money Back Guarantee on -•••• 
all items. 
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[•  SPECTRONICS, IN C. 
1009 Garfield St., Oak Park, Illinois • 60304 

11 (312) 848-6777   

DIPOLES,ROTORS, 

ACCESSORIES 

KLM 
KLM 144148-11 2 meter beam  $47.95 c 
KLM 144-148-14 2 meter beam  65.95 d 
KLM 144-148-16 2 meter beam  72.95 d 
KLM 219-226-7 220 MHz beam  28.95 b 
KLM 219-226-9 220 MHz beam  29.95 b 
KLM 219-226-11 220 MHz beam  32.95 c 
KLM 219-226-14 220 MHz beam  49.95 d 
KLM 420-470-6 UHF beam  19.95 b 
KLM 420-470-14-UHF beam  31.95 c 
STANDARD BALUNS for abv beams 24.95 b 

Larsen 

LM150K 2M 3db, mob ant w/cable  $31.95c 
NM0150 2M adapt ant TAD/TAE mt  27.10 b 
NLA150K 3/8" hole, 3db mob w/cable 33.75 c 
LMQ-K 1/4 wave w/cable 136-512 MHz . 9.55 b 
LM220K 220 MHz, 3db mob w/cable . 32.00 c 
LM440K UHF 5db mob w/cable   30.00 c 
MMLM150 2M Mag mt 3db gain ant 40.75 d 
PC) 1/4 wave port and w/PL259 conn 5.25 a 

1J4•1131?  G  I  ) 
HALF-SIZE FULL PERFORMANCE 

Multi-Band HF Communications Antennas 

 -t II err17,   

M OO-GAIN MO Dopoles 

• 0. , I,' the .e ,t,  ware dirso,es 

•  na ,,c1  Irrquenry 

• 1.1e..rnurn  to m s 

• All Weallief rated  1 KYV A M  2 5 I,.  .•. 

• Proven perlorrnance•  More ',in 10 0,  • . 

Oeo ,,,  use ot  uf 10.1 ,  

40-10HD/A 40/20/15/10 Mtrs (36) .... $63.25 c 
80-40HD/A 80/40 Mtr bands (69)   61.25 c 
75/40HD/A 75/40 Mtr bands (66)   58.75 c 
75-10HD/A 75/40/20/15/10 Mtr (66)   78.25 c 
80-10HD/A 80/40/20/15/10 Mtr (69)   80.25 c 

MODEL 
595 

$ 215° 

Our most popular switch. 6 position, 
grounds all except selected output circuit. 
Can be mounted on wall, on desk, or almost 
anywhere.  Good  to  150MHz.  Wt 
2 lbs. 

375 6 position, axial lead, gnd  $19.75 a 
376 5 pos, PROTAX, gnd pos   19.75 a 
550A 5 pos, Radial, no gnding   17.50 a 
550A2 2 pos, Radial, economy sw   14.95 a 
590 5 pos, axial, panel mtg   18.50 a 
590G same as above w/gnd unused   18.50 a 
592 2 pos axial, panel mtg   17.25 a 

Ouick Mounting 

"SLINKY" Dipole Antenna 

NO N seem, 

A lot of performance in a little space. on 80/75. 40 and 
20 meters Only one setting needed for full band cover - 
age- low VS WR throughout  Carl be set at any length 
from 24-40 an 80/75 meters, 12 35 on 40. 6 18 on 20 
Band change takes less than a minute  Handles 1000 
watts CW,  2000 PEP on SSB  With 50  RG 58/U 
Coax  $43.95 

NE W! B& W PORTABLE WHIP ANTENNA 

Sentare dependable whip is design.,  
especially for apartment dwellers and 

renters who cannot install a perma 
sent antenna Tunes the 2. 6. 10. 
20 and 40-rneter Amateur bands 
Offers VSWR of 1 1 1 when properly 
adiusted to operating frequency deal 
for use as a portable emergency an 
tenna. too Arnounts to almost any 
horizontal support with a simple ckunp 

bracket 

Weighs less than 2 pounds including 
live base loading cods not used for 
6 2 meters) coax One and counter 
mese Whp  22'2 - long disassem 
bled. extends to 57" Mount is 14 
lonq Power Nifing 360 watts SSA 
C. 7? 
Model 370.10  $37 50 

SOUTH RIVER 

HOT TRIPODS 

• Galvanized steel. 
• Lag Screws incl. 
• UPS Shippable. 

HDT-10KD 10' tripod, hvy duty   $49.95 g 
HDT-5 5' tripod, galvanized  24.95 f 
HDT-3 3' tripod, galvanized   15.95 c 
ST-SN Stainless chimney mt (pair)  17.50 c 
PFM71 Hvy duty self sup roof mt  8  95 c 
2791 Guy wire wood screw hooks (3).. 1.54 a 
2751 "thread x 77/." turnbuckle (3) .... 3.46 b 
2871 50' #8 alum ground wire  4  35 b 
2876 100' #8 alum ground wire  8  19 c 
GND-4CP 4' copper plated grnd rod... 3.39 c 
S-1625P 21/2 ft. x 1V." mast 3  95 c 
A-125-5P 5 ft. x 11/4" alum mast 11.50c 

WHEN ORDERING FROM 
SPECTRONICS, REMEMBER: 
ALL PRICES are subject to change 
without notice. When any item carries 
a special sale price lower than shown 
in the catalog, you will automatically 
receive a refund if you overpaid with 
your order. 
C.O.D. ORDERS require payment to be 
made by cash, certified check, or 
money order only. We will gladly quote 
you the exact amount that the delivery-
man will ask for. 
SHIPPING CHARGES must be added 
to your order. Please refer to the chart 
on the order blank page and add to your 
total. 
ALL ORDERS sent F.O.B. Oak Park, 
Illinois. 

Famous "W2AU" Balun 

MODEL 1 1 
Or  $1 495 MODEL 41 

IWO 
11,41;046 u A L LA N 

*1111ThN cilee00 enleI NO011 

W N W . W M _rn 
weep,' lum mo 

I HAR MS FULL 2 KW PEP AND THEN SOME. Broad Banded 3 to 40 Mc 
1 HELPS TVI PROBLEMS Hy Reducing Coal Line Radiabon 
3 NOW ALL STAINLESS STEEL HARDWARE. S0239 Double Sow, Plated 
4 IMPROVES F B RATIO Pr Reducing Coax brie Arch UP 
5 REPLACES CENTER INSULATOR Withstands Antenna Pull ot Over 600 LDS. 
6 BUILT IN LIGHTNING ARRESTER. Helps Protect Baby  Could Also Save 

fu r Varoahle Gcar 
7 BUILT-IN HANG-UP NOOK Ideal Iur Inverted Aces Muth Band Antennas 
hpales Beam and Quads 

NOW BEING USED BY ALL BRANCHES OF THE U.S ARMED FORCES. FAA. 
RCA, CIA. CANADIAN DEFENSE DEPT PLUS THOUSANDS OF HAMS THE 
WORLD OVER 

Comes in 2 models I I matches 50 or 75 ohm unbalanced (coax Ono to 50 
or 75 ohm balanced load 4 I model matches 50 or 75 ohm unbalanced 
coal tine , to 200 or 300 ohm balanced load 

Model 1-1   $14 95  Model 11  $11.95 

DIPOLE HEADQUARTERS 

CABLE 
8U FOAM, hi dens braid 50 ft   $11.95 c 
8U FOAM, hi dens braid 100 ft  22.00 e 
RG58A/U stranded center 50 ft 6  95 c 
RG58A/U stranded center 100 ft  9  95 d 
RG58 3 ft w/PL259 each end 3  35 b 
RG58 5 ft w/PL259 each end 4  39 b 
RG58 50 ft w/PL259 each end 9  95 c 

COPPER WIRE 

#14 stranded, 100 ft spool 5  95 c 
#14 solidcopper enameled 100 595 c 

INSULATORS 

Egg Ins, porcelain per pair  99 a 
DOG BONE, porcelain set of 3 1  25 a 
HY GAIN #155 center insulator  595 b 
HY GAIN Cycolac end ins per pair. .... 3 95 b 
MOSLEY dipole center insulator  5  75 a 

CONNECTORS 

PL259 UHF male, 2 per pkg  1  59 a 
S0239 UHF female chassis mt  69 a 
UG175 Adapts RG58 to PL259, pkg 2..  59 a 
UG176 Adapts RG59 to PL259. pkg 2..  59 a 
PL258 UHF double female  99 a 
DM-SP UHF double male  1  69 a 
M359 90 deg UHF elbow conn  2  10 a 
UG88U BNC male for RG58  1  49 a 
1094 BNC female  1  10 a 
M358 UHF "T" connector  2  95 a 
UG255 UHF female to BNC male  349 a 
UG273 BNC female to UHF male  2  45 a 

ESTIMATED WEIGHT CODING 
After the price of each item you will find a 

A letter. i.e., 19.95 a. To make it easier to fig- :4, 

foori  s 
elo: p, i ping costs, these letters indicate 4• 

the approximate weight of the item as 

•:• a. Less than 1 lb I. 20-30 lbs 
b. 1-3 lbs.  d. 7-10 Itas  9.30-40 lbs 

C. 4-6 lbs.  10-20 lbs  h. 40.50 lbs X 

will be sent truck collect. 



HF & VHF BEAMS 

and VERTICALS 

SPECTRONICS INC. 
1009 Garfield St., Oak Park,  Illinois • 60304 

v.' 581 (3/2) 848-6777 

the antenna 
specialists ArA 

2 MTR DUCKIES 
Model HM-4.  iis0_, 16 -32 thread Fits 

Motorola HT's ICOM IC215 and Standard 

46A  $7.00 

Model HM-5. Same as above, but with 

Pt_ 259 connector  $7.00 

Model HM-226. Same, with TNC connec-
tor for Wilson 1405  $18.50 

Model HM-227. Same, but with BNC con 

'lector termination  $12.00 

Model HM-228. With F connector for 

Nilson 1402 & Tempo  $11.50 
HM -4  HM-5 

HM180 2mtr, 3db trunk lip ant   $33.50 b 
HM179 2mtr, 3db hole mount ant.... 29.00 b 
HM20 2mtr, 3db for marine use  39.00 b 
HM176 440MHz 5db trunk lip ant  33.00 b 
HM175 440MHz 5db hole mount ant  29.00 b 
HM224 220MHz 4db trunk lip ant ... 33.50 b 

NEW' 1/4-Wave 
: Magnetic Antenna 

Low profile magnetic antenna with cable 
and connector. Tunable 108-512 MHz. 
Can be converted to gain antenna later 
Wt.: 3 lbs. 
Model ASP-694   . . 621.00 

O cushcraft 

AR2 2meter Ringo base ant   $24.95 b 
ARX2 2mtr Ringo Ranger base ant .. 39.95 c 
AR220 220MHz Ringo base ant  24.95 b 
ARX220 220MHz Ringo Ranger  39.95 c 
AR450 UHF Ringo base ant  24.95 b 
ARX450 UHF Ringo Ranger bse ant  39.95 c 
AR6 6 meter Ringo base ant  36.95 c 
ARX2K Adapts 2M Ringo to Ranger  16.95 b 
A147-4 4 ele 2M FM beam ant  24.95 b 
A147-11 11 ele 2M FM beam  36.95 c 
A147-207 10 ele 2M vert/horz twist  62.95 d 
A144-7 7 ele 2M CW/SSB beam  26.95 c 
A144-11 11 ele 2M CW/SSB beam  36.95 d 
A144-107 10 ele Twist OSCAR ant  42.95 c 
Al 44-20T 20 ele Twist OSCAR ant  62.95 d 
A220-7 7 ele 220MHz beam  26.95 c 
A220-11 11 ele 220MHz beam  34.95 c 
A449-6 6 ele UHF FM beam  24.95 c 
A449-11 11 ele UHF beam  34.95 c 
A432-11 11e1 432MHz SSB/CW beam 34.95 c 
AFM4D 144-148MHz Four Pole  69.95 c 
AFM24D 220MHz Four Pole  64.95 c 
AFM44D 435-450MHz Four Pole  64.95 c 
ASQ-2 2M Squalo horiz ant   19.95 b 
LAC-1 Coax lightning arrester  4  95 a 
LAC2- Coax lightning arrester  4  95 a 
ATB34* 4 ele 20-10mtr beam  219.95* 
ATV3 20-10mtr trap vertical   49.95 e 
ATV4 40-10mtr trap vertical   69.95 e 
ATV5 80-10mtr trap vertical   89.95 e 
A50-3 3 element 6 meter beam  39.95 d 
A50-5 5 element 6 meter beam  59.95 e 
A28-3* 3 element 10 meter beam  69.95* 
A432-207 432MHz 20 ele twist   59.95 d 

2M BASE ANT. PACKAGE 

Here's what you get: 
• Cushcratt AR2 Ringo 
South River. 

• PFM71 Roof mount. 
• A125-5P 5' alum mast. 
• Lag bolts. 
• 50' 8U foam coax. 
• PL259 coax conn. 

$5995 

FINCO 
The most rugged 6 & 2 meter beams we've 
seen yet!! 
A 2-10 10 ele, 2M beam  $44.95 d 
A 2-5 5 ele, 2M beam, 9.5db gain  27.95 c 
A 2410 ele, 2M dual polarization... 46.50 e 
A62 6&2M antenna on one boom  74.95 e 
A6-5 5 element 6M beam, 11db   46.50 e 
A6-3 3 ele 6M beam, 7db gain  30.00 d 
A 1 V4 220MHz 10 ele, 13.8db   32.95 d 

411.EsT r 

$9 95  "BUCK-BUSTER" 
SF-2 ANTENNA 

Fits all Hustler deluxe mobile 
mounts 3/8x24 base 5/8 
wave two meters. 3 4 db gain. 
SWR at resonance  ad). to 
1 5: 1 or better. Bandwidth: 6 
MHz. 2 .1 or better SWR 100 
watts max 

$799;  NEW 4-BTV 
VERTICAL 

One setting covers 10. 15. 20, 
40M. Space restricted or un-
limited, you get top signal re-
ports. consistent contacts and 
complete coverage Add 5th 
band with a 75M resonator. 
Use one feedline, any length. 
Requires  no  switching  or 
matching devices. 15 lbs. 

SF-2 4-BTV 

MO1 Mobile mast  $22.95 c 
MO2 Mobile mast  22.95 c 
RM10 10 Meter resonator  6  95 b 
RM15 15 meter resonator  795 b 
RM20 20 Meter resonator  8  95 b 
RM40 40 Meter resonator   14.95 b 
RM75 75 Meter resonator   16.95 b 
RM80 80 Meter resonator   17.95 b 
RM1OS 10M resonator 2KW PEP   11.95 b 
RM15S 15M resonator 2KW PEP   12.95 b 
RM2OS 20M resonator 2KW PEP   13.95 b 
RM4OS 40M resonator 2KW PEP   16.95 b 
RM75S 75M resonator 2KW PEP .   31.95 b 
RM8OSEIOM resonator 2KW PEP   31.95 b 
CG144 5.2db 2mtr ant 'I, x 24 stud   26.95 b 
CGT144 Same but trunk lip mount   42.95 c 
SF2 3db 2mtr ant 3/. x 24 stud  9  95 b 
SF220 3db 220MHz ant 3/. x24 stud   11.95 b 
4BTV 40-10mtr vertical   79.95 e 
G6-144 2mtr base ant 6db  79.95 d 
BM1 Bumper mount 3/, x 24 thread. . 15.95 d 
RSS2 Mobile resonator spring  5  95 a 
QD1 Quick disconnect 3/. x 24   16.95 a 

hy-gain 

VERTICAL ANTENNAS 
Model 14AVO/ W 8 
• 40 thro 10 meters 
• Wide band performance 
• New Hy-0 traps 
Self-supporting. automatic band switching 
ve.tical antenna  Omni-directional perfor-
mance Favorable L/C ratio High 0 True 
'. wave resonance on all bands Low angle 
radiation pattern Taper swagged seamless 
aluminum construction  12" double-grip 
mast bracket  Full circumference com-
pression clamps at tubing pints Weight 
8 2 lbs 
Model 14AVO/ WB  $57.00 

Model 18AVT/ WB 
• Automatic band switching 
• Completely Self-Supporting 
• Omni-Directional Performance 
Three beefed-up Hy-0 traps permit auto-
matic switching 5 band capability Favor-
able L/C ratio Top loading coil  Across 
the band performance with one furnished 
setting for each band 110 thru 401 True '. 
wave resonance on all bands SWR of 2 1 
or less at band edges. Low angle radiation 
pattern Extra heavy duty tapered swaged 
seamless aluminum tubing with full cir-
curmferenCe,  corrosion  resistant  com-
pression clamps at tubing Joints. Antenna 
can be mounted without guide wires. 25' 
high Weight  10 7 lbs. 
Model 18 AVT/ WB    $79.95 

BN86 Ferrite balun for 80-10mtrs... $15.95 a 
155 Center insulator for doublet  5  95 a 
156 End insul. for doublet (pair)  395 a 
18HT * HyTower 80-10M vertical .. 239.95* 
18V Economy 80 tru 10M vertical  24.95 c 
12AVO 20-10mtr trap vertical   39.95 c 
14AVO 40-10mtr trap vertical   57.00 d 
18AVT/WB 80-10mtr trap vertical.... 79.95 d 
2BDO Trap doublet for 80 & 40mtr... 39.95 d 
5BDO Trap doublet for 80-10mtrs.... 69.95 e 
TH3 MkIll * 3 ele 20-10 tribander .. 179.95* 
TH6DXX* 6 ele 20-10M tribander.. 239.95* 
TH3 Jr 3 ele tribander (750W PEP)   129.95 e 
HY QUAD* 2 ele quad 20-10 mtrs . 189.95* 
103BA 3 element 10Mtr beam  54.95 e 
153BA* 3 element 15mtr beam  79.95 
204BA* 4 element 20mtr beam . 179.95* 
402BA * 2 element 40 mtr beam.  169.95* 
64B * 4 element 6 meter beam  39.95 
270 6db fiberglass 2M antenna   39.95 e 
203 3 element 2 meter yagi   15.95 b 
205 5 element 2 meter yagi   17.95 c 
208 8 element 2 meter yagi   25.95 c 
214 14 element 2 meter yagi   31.95 d 

MOSIIEry 
TA33* 3 el triband beam 2KW PEP $189.95 
TA33Jr * 3e1e triband 1KW PEP  149.95* 
TA36 * 6e1e triband 2KW PEP  269.95* 
CL33* 3 ele Classic   209.95* 
CL36 * 6 ele Classic   269.95* 
TA4OKR 40mtr adpt for TA33/36  92.95 e 
MPK3 2KW cony kit for TA33Jr  67.65 e 

C D E 

HAM IV Rotor with control box ..  $149.95 f 
T2X Tailtwister xtra hvy dty   219.95f 
CD45 Medium duty rotor   119.95 f 
A1122XL Light duty rotor   59.95 e 
Mast adaptor for Ham II/T2X   29.95 d 
South Center meter kit  3  00 a 



HIGH TECHNOLOGY AT LOW PRICES 
MA1003 CLOCK MODULE  $16.50 

Here is a clock module designed specifically for mobile applications. No 
external timebase necessary; a built-in timebase, accurate to .01 %, pro-
vides the timing accuracy you need. We don't use wash-out prone LED 
displays, either; instead, you get blue/green flourescent readouts that are 
as beautiful as they are readable. No time consuming, tedious assembly; 
just add two time setting switches, attach 12V DC, and you're ready to go 
(order our matching case mentioned below for a truly professional look). 
Additionally, our applications sheet tells you how to take maximum advan-
tage of this module in mobile situations, including how to hook up the 
display so that it dims at night, and blanks to conserve power when the igni-
tion is off. 
Also available: Matching case with mounting hardware, and an optical 

filter that brings out the best in the clock readouts, for $5.95. 
This clock is not only an excellent addition to your car, van, boat, or 

home, but also makes an excellent gift. Order now, and you'll have it ready 
to go in plenty of time for Christmas giving. 

$44.50 12 VOLT, 8 AMP POWER SUPPLY KIT 
The original hefty 12V supply, and still going strong ... one look at the 

specs will tell you why this has been our longest-running kit. Handles 8A 
continuous, and 12A ()) with a 50% duty cycle. Features foldback current 
limiting, crowbar overvoltage protection, RF suppression, adjustable out-
put 11-14V, heavy-duty custom wound transformer, and much more. 
Applications? This supply powers mobile transceivers (ham or CB) in the 

home, as well as other automotive/mobile home accessories (tape players, 
radios, TVs, etc.). It also makes an excellent bench supply, or can power 
bunches of floppy disc drives. 
Assembly is about as simple as we can make it: All parts, except for 

transformer/power diodes/filter capacitors mount directly on the circuit 
board — including power transistors and heat sinks. 
This supply is available from stock. Please include extra postage for this 

kit, as the transformer adds quite a bit of shipping weight. 

mm 

16K MEMORY EXPANSION CHIP SET 
regularly $109,  now $87.20 

We're keeping our competitive edge on this very popular product by 
continuing our 20% off sale. Expands memory in Radio Shack-80, Ap-
ple, and Exidy Sorcerer computers. Compare with similar kts: 250 ns 
access time, low power parts, DIP shunts included, 1 year limited war-
ranty, and easy-to-follow instructions that make memory expansion a 
snap. We don't give you fancy packaging; we prefer instead to give 
you the best possible parts at the lowest possible price. 

RF POWER TRANSISTORS 
We've been offering these for a long, long time ... and frankly, we 

were puzzled why these super parts were taking so long to sell. But it 
seems like the word is getting around, because more and more hams 
and ordering these prime, high frequency transistors. So, it looks like 
we won't be offering these all that much longer; if you want to take ad-
vantage of great parts at low prices, act now to avoid disappointment. 
Just thought you ought to know... 

2NRF-1 

2NRF-2 

2NRF-3 

2NRF-4 

2 GHz RF power transistor. Pd max (@ 25 degrees C) 3.5W, 
Pout min @ 2 GNz 1.0W, Pin 310 mW, efficiency @ 2 GHz 
30%, round shape, similar to RCA 2N5470. $4.95 
2 GHz RF power transistor. Pd 8.7W, Pout 2.5W, Pin 300 
mW, efficiency 33°/0,•cross shape, similar to RCA TA8407. 
$5.95 
2 GHz RF power transistor. Pd 21 W, Pout 5.5W, Pin 1.25W, 
efficiency 33%, cross shape. Similar to RCA 2N6269. 86.95 
2 GHz RF power transistor. Pd 29W, Pout 7.5W, Pin 1.5W, 
efficiency 33%, cross shape. Factory selected, prime 
2N6269. $7.95 

NEW FOR THE HEATH H8: 

ECONORAMT"XV 
MEMORIES!! 

We're announcing two new, fully static, 
high density/low power Econorams designed 
from the ground up for electrical and 
mechanical compatibility with the Heath H8 
computer. Econoram XV-16 has 16Kx 8 of 
memory, organized as a single 16K block; 
Econoram XV-32 has 32Kx 8 of memory, 
organized as two 16K blocks. In addition to 
the standard goodies that are a part of every 
Econoram' m — socketing for all ICs, high 
quality board, excellent thermal design, full 
buffering, etc. — these boards include a 
bank select option for implementing 
memory systems greater than 64K. 
Econoram XV-16 costs $329 in "unkit" form 
(sockets, bypass capacitors pre-soldered in 
place to make assembly a simple, one even-
ing project), and $395 assembled and tested. 
Econoram XV-32 unkit price is $599, and $729 
assembled and tested. If you're an H8 owner, 
we're sure you'll be very pleased with the 
latest addition to our family of fine static 
memories. 

TERMS:  Add $1 handling to orders under 
$15. Allow up to 5% shipping, more for the 
12V 8A supply (excess refunded). Give street 
address for UPS delivery. VISA /Master-
charge'  call our 24 hour order desk at 
(415) 562-0636. CODs OK with street address 
for UPS. Cal res add sales tax. Thank you for 
your business! 

GODBOUT ELECTRONICS 
Bldg. 725, Oakland Airport, CA 94614 

FREE FLYER:  Whether you're a computer 
user, experimenter, ham, electronic musician, 
or mad scientist, we have bargains for you ... 
and they're all listed in our flyer (including 
lots of specials that are too provocative to 
put in family magazines such as this). Send 
us your name and address; if you wish 1st 
class delivery, include 41$ in stamps. 

194 
04 



Transistor Checker 
- Co mpletely Asse mbled - 
- Battery Operated - 

The ASI Transistor Checker 'scan 
able of checking a wide range or 
tr•naistor types. raith•r "in circu, 
or  out  of  circuit  To  operate 
simPhi Plug the transistor to 
checked  into  the  front  pane 
socket. or connect it with the ail, 
actor  clip  test  leads  orovIde.1 
Th• unit safely and •uto metoc•Hy 
,dent.ties low, mediu m and high 
Power PNP and NPN transistors 
S . 31/4 " x 69." a 2" 

"C "cell battery trot Included. 

Trans-Check $19.95 ea. 
Custom Cables & Jumpers 

Mart No. 

DB25P 4-P 

0625P 4-S 

DB25S-4-S 

DJ14.1 

DJ16-1 

DJ24-1 

0J14-1 -14 

0J16-1-16 

0J24-1-24 

Fp DAU M Cables  Jumpers. See JAMECO 1979 Catalog tor Pncing 

4 1A, 

DB 25 Series Cables 
Cable Length  Connectors  Price 

It  DP25P  515 95 ea 

Ft  1-DP25P 1.255 $16 95 ea 

II  2-DP255  $17 95 ea 

Dip Jumpers 
It  1 14 PHI  $1 59 ea 

It  1.16 Pin  1 79 ea 

ft  1-24 Pin  2 79 ea 

11  2-14 Pin  279 ea 

11  2-16 Pin  3 19 ea 

II  2-24 Pin  4 95 ea 

CONNECTORS 
25 Pin-D Subminiature 

DB25P as picturedi PLUG ,Meets RS2J2) 

D6255  SOCKET (Meets RS232) 

DB51226-I  Cable Cover for DB25P or DB255 

PRINTED CIRCUIT EDGE-CARD 

156 s(., FooliSh Read Out - &turreted Comach  054  D'O  C C 

$2.95 

$3.50 

51.75 

60804 

8216 

tot 

9.33 

-'59 

MICROPROCESSOR COMPONENTS 
40110A NIP SUPPORT DEVICES -- -    1CROPROCESSDR MANUALS 
CPU  $ 9 95 
8•Bit inpul•Output  325 
(Monty Interrupt COM.  595 
Eli•Diredo.41 9,, Drher  349 
Clock Generator Dn.,  395 
But Driver  349 
System Conlrollef Bus Diner  595 
System Contrthlef  595 
Prop Comm 111 (USARTI  795 
Nog Intern, G.(  14 95 
Prog Peren  n;t•  995  nala S 
Nog DMA Ce ••  995 

;Ign3  1024‘1 
256X , 11 ,00 Interr ,  19 95 

 64001400 SUPPE. , OEVICIS   
2101181011  256X4 
2102  102411 
211.02  102.1 
21,1(81.1  25684 
2112  256(4 
2114  102484 
221,1,441  102484 .) 

1024(4 
21°14,11  10241(4 
5,   25604 
5280,2107  409611 
7489  16%4 
745200  25611 
93421  25681 
UPD414  44 
14144027) 

UPEWI6  16K 
Phil 161 

TIAS4044 
4941. 

14954045  102414  Static 
49 95  2117  16 38481  Dyrsunc 35Ons 

Pause marked) 
49495202  XXI  Dynan, 

  PSOM's   

17024  2048  (AMOS  55 95 
271604TEL  166. EPROM  59 95 
TMS2516  16K•  EPROM  49 95 
(27161  'Pequires singe -Sc power SuPPh 
19152532  41001  EPROM  89 95 
2708  811  EPROM  10 95 
2716 1 i  168"  EPROM  29 95 

••Requires 3 voltages -58 • Sc • 129 
5203  2048  FAMOS  14 95 
6301.117611) 1024  Tnstate &polar  349 

633(3117602) 256  Doer C Broder  295 
82523  32(8  Open Cdaector  395 
825115  4096  &pow  19 95 
825123  3218  Instate  395 
74186  512  TTL 0.rn Collector  995 
74188  256  Th. Open Collenor  395 
'49.17  1024  3,4,  095 

8 280 
MCDP1110 
M.2550 

1 
0...,821  Prior, Inter Adapt 151068201 
903829  Promy Interrupt Cahn:AIN 
MC6031X8  102485 Br, ROM P/0580304N 
4904550  Asynchronous Comm Adapter 
4904062  Synchronous Sena Dada Adapt 
MC6860  0 600 bos Chow MODEM 
1.40(4162  2400 to, klodLalor 

634 95 
24 95 
595 
749 
12 95 
14 % 
7% 
995 
12 95 
'4 95 

-  MICAOPROCESSCIR CHIPS -MISCELLANEOUS -  

St9 95 
24 95 
19 95 
19 95 
11 95 
990 
19 95 

28001780.11 CPU 
CDP1802  CPU 
:650  SARI 
'902  CPU 
8035  MPU wPodi. DIAL 110 Imes 
PB065  CPU 
149599 9693  16-Oct WU • hardware. mtalbeh 

dmde 
 *MD MOISTERS   
49495 001  Duel 2590 Dynamo 
49495038  Dual 50 Bo Dynamic 
49495018  Dual 16 Bit Slam 
WA WA  Dud 103 Bd Static 
494955 95  Dual 64 FM Accumulator 
M49501641  500 512 Bot Dynamo 
25041  1024 Dynan. 

Hex 32 Be SCSI 
2522  Dull 132 90 Static 
524  512 SC. 
'525  1024 Dynamic 
527  Dual 2608,1 Stem 
:520  Duel 250 Slabs 
2529  Dual 240 Bit State 
2532  Quad 80 Bit Static 
2533  5024 Static 
33,1  Filo 
th,S670  404 Shemin File (MR .) 

 emirs   

5 1013  301k BAUD 

ROMs   
Mr(eater case 

57 50 
7 5, 
5 00 

39 95 
995 
10 95 
1 95 

50 
50 
50 
50 
50 
89 
395 
495 
295 
99 

295 
295 
400 
400 
295 
295 
695 
249 

595 

25192140, 

SUM 
Static 
Sta. 
SUN MOS 
SUN 45Ons 
Static 450n5 tow power 
Static 300,0 
Stant 30Ons low power 
Static 
Dynamic 
Slabs 
Stalk instate 
Slabc 
Dynamic 16 Pn 

Dynamic 16 Din 

Static 

91 49 
99 
195 
1 75 
95 
395 
495 
995 
10 95 
10 95 
11 95 
95 
495 

4 9̀ 

4 92 

99, 

'10 

The Incredible 

"Pennywhistle 103" 

$139.95 Kit Only 
the Penerrelusge 103 •, uotble or ktora,n9 data to and from awl., tap without 
11t5cai speed requirements tor the recorder and d 9 able to communicate diredh eath 
another modern and terminal tor telephone 'hamming  and communications in 
addeen qntror of entasloltustreents and ts belt wee non-stepson, 'sadly available 

P+" 
OM Trance/us/on Method .Frequency-Stun Keying  Man•duple. 

satectable, 
haunt,. Data Rate  .300 laud 
Data formai  .Asynckronous Seal ireturn SonorA wve Hourid 

tiehran nob cruracten 
Recur. Dian., ',Hemmen  .2025 Hz tor space 2225 Hz tor rwrk 
77777 Mil MIMI., Fr ..... cies  .Stelch selected. Low !normal)  1070 wad( 

1270 mars MO  025 soace 2225 mark 
MS.,. Sensitivity  46 dens accoust oiR couNee 
Transmit leall  .• 15 Oen/ nominal AMuslabe from  6 dem 

to  20 (Ibm 
Receive frequency Tel ma.  ..iteguency reference automatically adhStS to 

Poet, operation between 1800 Hz and 2400 tit 
tlierfsl Ova Interface  ElA RS-232C or 20 rnA current loop Deter.-

eons/Plated and 108 951011 
Power ReerunimeMs  120 VAC wide phase 10 Walls 
fersical   All components mount on a single 5  • 

P.110 moat 66118 41 com(onents onduce . 
a V01.1 AA', ,),c,I141o , ',gurney Counter and or nsoB050a04 II + :• 

IRS -80 
16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. Kit 
comes complete with: 

' 8 each UP D41 6-1 11 6K Dynamic Ra ms) 25ON S 

• Docu mentation for conversion 

TRS-16K  $75.00 

15 30  PINS (Solder Eyelet)  $1.95 

18 36  PINS (Solder Eyelet)  $2.49 

22 44  PINS (Solder Eyelet)  $2.45 

50 100 ( 100 Spacing)  PINS (Wire Wrap)  $6.95 

50 100 ( 125 Spacing)  PINS (Wire Wrap)  9611.1  $6.95 

4-Digit Clock Kit 
• Br 'ph, .35)" ht. tea disoklY 
• Sequential flashing colon 
• 12 or 24 hour operation 
• Extruded alu minu m case (black) 
• Pressure switches for hours, minutes & nold functions 
• Includes all co mponents, case and wall transfor mer 
• Size. OL e It. u I,. 

JE730  $14.95 

Jumbo 6-Digit Clock Kit 
• hour .613"ht. and two .300"ht. 

co m mon anoae displays 
• ,J5e5 M M5314 clock chip 

• Switches for hours, minutes and hold functions 
• iota. easily view•Die to 30 feet 

• Si mulated walnut case 

• 115 VAC operation 

• 12 or 24 hour operation 
• triC111,1•S all co mponents, ca . a . wan transfor mer 

• Site: elk e 3. 0 Pk 

JE747  $29.95 

IMO 
JE701 

= 0 = CONTINENTAL SPECIALTIES   
Proto Board 203  Pro o Board 2034 

la Wa H 

119$ 905 I 

7084581 4 

908608 II 

98,80t 1 4 

Modal 

11•141011 Price 
88-6  6 0  4 5 x 1 1  $15 95 

P6100  6 0 x 1 5  I 4  $19.95 
P6101  6 0.45.1 4  52295 

Model 

Number 

P8.102 

P8-103 

P6104 

ve 934  $ 1 2 4. 9 5 

Price 

O rel 

PI 95 

051 95 

-- -

COMPUTER CASSETTES 
• 6 EACH 15 MINUTE HIGH 

QUALITY C-15 CASSETTES 

. PLASTIC CASE INCLUDED 

12 CASSETTE CAPACITY 

. ADDITIONAL CASSETTES 

AVAILABLE #C-15-$2 95 ea 

CAS-6 
$14.95 

(Lase and 6 Cassettes) 

034/ght  300 ht co m m. ceth 
ode display 
•Liets M M5314 clock chip 
•Switches for hours, m mutes 
end hold modes 
• Hrs. •asily yi•wabl• to 20 ft 
•Si mulated walnut c•se 
• 1 15 VAC operation 
• 12 or 24 hr. Operation 
• Inc!  all co mponents case & 
'Nen! transfor mer 

6-Digit Clock Kit $19.95 

62-Key ASCII Encoder Keyboard Kit 

The JE610 62Key ASCII Encoder Keyboard 

Kit can be interfaced into most any con, 

puter syste m. The JE610 Kit corn . co m• 
Wet,  with  an  industrial  grade  keyboard 

switch assembly  162 keys),  IC's, sockets. 

connector.  Oi•Cir011/C  co mponents and  • 

double.sided  printed  wiring  board.  The 
keyboard asse mbly requires .5V @ 150 mA 

and -12V if 10 mA for oper•tion. 

FE ATURES: 

• 60 Keys generate the full 128 char• 
otters, upper and lower case ASCII 
set 

• Fully buffered 

• 2 user.define  keys  provtded  for 
custo m epplications 

• Caps  lock  for  upper  case  only 
alpha charecters 

• Utilizes a 2376 140 pin) encoder 
read only me mory chip 

• Outputs directly co mpatible with 
TT L/DTL or M OS logic arrays 

• Easy interfacing with a 16.pin dip 
or 18-pin edge connector 

JE610  $79.95 
62-Key Keyboard only ..$34.95 

- t 

MOD II 

SUP 'R' MOD II 
UHF Channel 33 TV Interlace Unit Kit 

Wide Band B/ W or Color System 

* Converts TV ID Video Display for 

home computers. CCTV ca mera. 

Apple II, works with Cromeco Daz-

zler, SOL-20, IRS-130. Challenger, 

etc 

MOD II is pretuned to Channel 33 

tUHFi 

*Includes coaxial cable and antenna 

transformer 

$29.95 Kit 
Function Generator Kit 

• PfElvtOes 3 baStc vrave1Orms 

sine triangle 6 square wave 
• Frequency range from 1 Ilz to 

1008 117 

• Output amplqude Dom 0-volts to 

Over 6 1011$ I peak 10 mato 

• USeS a 729 sooty or a • 61, Wild 

511519 
• Ind chro P C board. Comp, 

nents and InstruchOnS 

JE2206B $19.95 

REMOTE CONTROL 
TRANSMITTER& RECEIVER 

a 

Digital Stopwatch Kit 

REGULATED PO 
JE200 5V1 AMP 

POWER SUPPLY 
•U me LM309K 

•Meat sink provided 

.PC Board construction 

•prowides • solid 1 amp 

@ 5 volts 

•Can supply up to ±5V. 

±9V  and  ±12V  with 
JE205 Adapter 

•I no lud•s co mponents. 

hardware & instructions 

JE200 91415 oSse.. 314- ,15"x2-H 

WER SUPPLY 
JE205 ADAPTER BOARD 

- Adapts to JE200 - 

25V, 29V and 212V 

•DC/I3C converter w/ 

.5 V input 
•Toriodal hi-sp••d 

switching X MF R 
•Short circ.protection 

•PC Brd. construction 

•P1913Y .b•ck to JE200 
board 

Siee 3'/a"52"09/16"h 

JE205  $12.95 

IDEAL FOR IRS 80 
Plug Jack interfaCe to any 
Computer System requiting 
e Ole to I 01 It cassette 
lunchons 

The CO100 controls Cas sette 
motof functions, monitors 
tape 10Cation wrth its internal 
speaker and  requires no 
Power Eliminates the plugging 
and unplugging ol cables dur-
ing computer loading opera. 
tur frOm CaSSette 

• Use Inters., )205 Ch.p 

• o wed thru double-Sided P C Board 

• LED display (real 

• Ti mes to 59 min. 59.59 sec. with auto reset 
• Quart, crystal controlled 
• Three stopwatches in one, single event. SCM1 

(co m mutative) 4, taylor (sequential timing) 

• USes 3 penlIte batteries 

\ ..... • Size. 4.5./ A 2.15" • .90" 

JI M 

JE900 $39.95 

$10.00 Min. Order - U.S. Funds Only  Spec Sheets - 254 

Calif. Residents Add 614 Sales Tani  1979 Catalog Available - Send 414 sta mp 

Postage - Add 5%plusS1 Insurance lit desired) 

jameco ELECTRONICS 

PHONE 
ORDERS 

9.  WELCOME 
i415) 592-8097 

MAIL (E MIR ILI(' I ROAM'S - WORLDWIDE 
1021 HO WARD AVENUE, SAN CARLOS, CA 94070 

ADVERTISED PRICES GOOD THRU OCTOBER 

CASSETTE CONTROLLER 

• Micro-
• Miniature 
Joystick 

• 2 each 100K pots (Linear Taper/ 

• Printed Circuit Board Mount 

• Size: 1" x 1-3/16" x 1-3/16" 

Micro-Miniature Joystick . .$ 4. 9 V 

1/Reader Service-see page 217 195 



A S S O CI ATE D R A DI O 
91 3-381 -59 0 0 
801 2 C O NSE R B OX 4327 
O VERLA N D PARK, K A NS AS 66204 

CALL US WITH YOUR REQUIREMENTS 

AMERICA'S NO.1 Real Amateur Radio Store 

t  --, • ••••;,r.y. 

• T • 

-010' 

/Associated W ants to T R A DE - B U Y - SELL\ 
G OT Y O U R B E ST D E AL? T HE N C ALL U S A T 

\91 3-381 -59 0 0 - N O T R A DE? A S K F O R E XT. 1 2/ 

NOTE:  SEND $1.00 FOR OUR CURRENT CATALOG 
OF NEW AND RECONDITIONED EQUIPMENT. 

-X-ALSO WE PERIODICALLY PUBLISH A LIST OF 
UNSERVICED EQUIPMENT AT GREAT SAVINGS. 
A BONANZA FOR THE EXPERIENCED OPERATOR. 
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST, 
SEND A SELF ADDRESSED STAMPED ENVELOPE. 



*Buy any item on this page and get 2nd item of the same cat. no. for only one penny! 

r POLY PAKS "SHOP BY MAIL" WITH ITS NEW INFLATION FIGHTIN' 

'ONE CENTERS' . 

2, 

1-LASCR OPTO COUPLER, type H11C3, mini dip, 1057001   1.29  2 for 1.30 • 
3-LINE CORDS, 6 11. 10 gauge, 2 cond. white w/plug, 103707/   1.29  6 for 1.30 ; 
1S-SINGLE PIN MICRO RED LIDS. 100% material, 3 rolls 4 10 mils, (PI M 1.29  30 for 1.30 • 
40-FEEDTHRU CAPACITORS, used for hams, SF, UHF circuitry, (05/47)   1.29  80 for 1.30 • 
40-PLASTIC TRANSISTORS, asst'd untesled and hobby, 102604A)   1.29  80 for 1.30 • 
6-6V INDICATORS, w/leads, tesl lamp manufaciurers excess, 1054931   1.29  12 log 1.30 • 
40-METAL CAN TRANSISTORS, asst'd types, hobby, untested, (02603A) .  1.29  80 for 1.30 • 
10-UPRIGHT ELECTROS, 100% as.t'd values and vollages, (05900)   1.29  20 for 1.30 : 
40-SEMI-CON SU M P zeners, rectifiers, transition, sic. U-tesl, (02224)   1.29  80 for 1.30 • 
6S-STABISTORS, axial, for regulators & computers, U-lest, (03140)   1.29 130 for 1.30 • 
40-SQUARE PC COILS, uprights, assorted values, for PC applications, (0311111) 1.29  80 for 1.30 • 
00.1 WATT ZENERS, 3.3,8,10,12,15V, 010., double plug, untested, (01004)   1.29 100 for 1.30 • 
4-ROCKER SWITCHES, DPDT, solder eyelet lerminals, 1033021   1.29  8 for 1.30 • 
60-LONG LEAD DISCS, 100% prime, marked capacitors, 1•511991   1.29 120 for 1.30 • 
6-MINI TRANSFORMERS, surd outputs, interslage & audio, 1" sq. 1032951 . 1.29  12 for 1.30 • 
1-TV/AUDIO SHIELDED CAPE, 2 cond. 15 11. on/RCA phone plugs, 0,5E121 . 1.29  2 for 1.30 • 
25-DATA ENTRY KEYCAPS, '4" sq. o's & funclions, asst. colors, 104013/   1.29  SO for 1.30 e 
2-GE 3W AUDIO AMP, type PA-263 IC chip, mono, 101522/   1.29  4 (or 1.30 • 
1-MERCURY TILT SWITCH, N.C. rated 24VDC 4 .0SA, w/leads, 1056061   1.29  2 for 1.30 • 
6-POWER TAO TRIACS, 100% prime, 1004, TO-220, (05111111)   1.29  12 lor 1.30 • 
6-POWER TAB SCR's, 100% prime, 100V, TO-220, 105904/   1.29  12 for 1.30 : 
2-WATCH LCD's, 3% digil, asst, types, size: 1" x 1%" (approx./ 1050661   1.29  4 lor 1.30 ; 
4-TV INTERLOCK JACKS for TV/power not. dr, solder lab tenni., 1055191   1.29  8 for 1.30 • 
4-MOS FITS, 3111124, by Fairchild & RCA, TO-111, some duals, 1016040   1.29  8 for 1.30 • 
4-PHOTO ELECTRIC DARLINGTON TRANSISTORS, 2N5777, (,03276)   1.29  8 (or 1.30 • 
6-AC "UTILITY" OUTLETS, for V." ad. ctr., solder lugs, 103512/   1.29  12 for 1.30 • 
15-NE-2 LAMPS, neon red, for 110VAC, less resistor, (01435)   1.29  30 for 1.30 • 
20-1N41411 SWITCHING DIODES, 4n5, 1004 4 10mA, axial 100%, 1030001   1.29  40 for 1.30 • 
2-4 AMP SILICON BRIDGE RECTIFIER, 200V, block style, (05920)   1.29  4 for 1.30 • 
4-VARACTOR DIODES, var. tuner capacitance, 20-50 pf. (•51147)   1 29  8 for 1.30 • 
SO-PRECISION RESISTORS, vo, 1, & 2 watts. 1%, assorted typos. 103631   1 29 100 for 1.30 • 
60-CERAMIC CAPS, asst'd val. &  incl; tubular., NPO's, etc., (0590)   1.29 120 for 1.30 • 
25-PLASTIC SCR's, inc; 2004, untesled, high yield, TO-92, (•3192)   1.29  SO for 1.30 • 
40-MOLDED CAPACITORS, tubular, used volt. lo 1 mf. axial leads 10340642/ 1.29  80 for 1.30 • 
60-MICRO ZENER & RECT. KIT, asst'd voltages, only MI" sq. U-lest, (01251)  1.29 120 for 1.30 : 

2 for 1.30 • 
12 for 1.30 • 
20 for 1.30 • 
10 for 1.30 • 
20 for 1.30 • 
80 for 1.30 • 
4 for 1.30 ; 
2 for 1.30 • 

1-LINE CORD, 8 ft. 2 road, 16 gauge, vinyl molded plug  grommet 1036611  1.29 
6-SPDT MICRO SLIDE SWITCH, only, 3/7" cube, for PC mount, (•3429)  1.29 
10-PR.-RCE PLUGS & JACKS, for audio, speakers, etc., (0402)   1.29 
5-2N3055 HORSY TRANSISTORS, 100%, TO-3, 1037711   1.29 
10-ZENERS, 1 wall 9.1 volts axial leads 100% (•53704)   1.29 
40.1N41 P 4 NANO, SWITCHING DIODE, axial leads untested OrS923/   1.29 
2-RELAYS, BABCOCK 6VDC, PST, plaslic case 1058071   1.29 
1-25 AMP BRIDGE RECTIFIER, SO volts, 100% (059411)   1.29 
2-QUADRACS, 10 amp 200 PRY, TO-220 100% 105915/   1.29  4 for 1.30 • 
641-MINI RESISTORS, 30-1/2W, 30-1/4 watt axial, color coded, 10922/   1.29 120 for 1.30 • 
12-SCRS-TRIAC-QUADRACS, asst. volts. TO-220 case 1020871   1.29  24 lor 1.30 • 
10-BULLPLATES, assl. resistoricapacitor networks, various styles, 0.51801   1.29  20 for 1.30 • 
2-AIR TRIMMER CAPS, alum. plates, '1" .6,01, panel not. solder lugs. 10565111 1.29  4 for 1.30 : 
30-MOLEX CONNECTORS, nylon, assi'd styles, colors, 4 n of cond. 1•503S1  1.29  60 for 1.30 • 
1-3 COND. LINE CORD, S It. flat wining terminals, 2 AC, 1 GND, 1057031   1.29  2 for 1.30 • 
4-12 VOLT LAMPS, w/leads, popular vollage, 100's of uses, 1059421   1.29  II for 1.30 • 
25-TTL IC's, untested, asst'd gates, flip flops, etc. 14-16 pin, 1051SSI   1.29  SO for 1.30 • 
20-1000 PIV GLASS AMPS, micro-mo p axial, ',Ikon, rated 4 1A, 1•5103/   1.29  40 for 1.30 
1-12 1/CT 200 mA TRANSFORMER, 115 V prim., PC mount, 1#59771   1.29  2 for 1.30 • 
20-400 mW 15V ZENERS, micro-style, asst. epoxy  glass, 100%, axial, 105914) 1.29  40 for 1.30: 
100-UNMARKED CAPS, popular values, mylars & polystyrene, 100%, 1050921  1.29 200 for 1.30. 
tiO-ONE WATT ZENERS, assorted voltages, glass pak, dbl plug, U-test. 105947/ 1.29 120 for 1.30 • 
20-MICRO ZENERS, 1 watt, 2-30V, 00-7  micro epo.y, axial, 100%, 0'59051 1.29 100 for 1.30 • 
100p.-HARDWARE SURPRISE, asst screws nuts & washer., 1•50911   1.291000 for 1.30 • 
60-GLASS AMPS, up lo IKV, 11114000 series, glass encased, unlested, 10511121  1.29 120 for 1.30 • 
200-PC BOARD PARTS, boards loaded *1100% pans, hobby bonanza, 1059441 1.29 400 for 1.30: 
2.01 NPN TRANSISTORS, lype-2N10S9, BVcbo: 40V, TO-22, 100%, (051195) . 1.29  12 for 1.30. 
2-BRASS DOOR LOCKS, on/key, for doors windows, etc. 2-1/11" mt. Or. 1• 51491 1.29  4 for 1.30 • 
.PUSH-PUSH CB SWITCH, DPDT, 1 .  34", 100's ol uses, 1034431   1.29  1 for 1.30 • 
10-"CRIMP-ON" TERMINALS, rings and spades, for • 12-20 wire, (039551   1.29  60 for 1.30 • 
2-C ALCULATOR KEYBOARDS, mulli-function, 17 keys and up, 1#37741   1.29  10 lor 1.30 • 
20-ONE-WATT RESISTORS, popular assort some 5%ers, 100s of uses, 1034441 1.29 100 for 1.30: 
SO-METALLIC FILM VS WATTERS, asst values, marked, axial leads, 10160S1   1.29 100 for 1.30. 
4-RI PON CABLE CONNECTOR, single-sided, 9 conlacts, PC leads, 1051671 . 1.29  II for 1.30, 
3-"SUPER" 2N222's, NPN, ICBC1:60V, Ale:100 1W 424, TO-92, 100%, 0889021 1.29  6 for 1.30 • 
1-12 VDC MINI BLOCK RELAY, spdl, 1 53/455/5". 175 ohm, 14, 105937/ . 1.29  2 for 1.305 
10-1.5V GRAIN-o-WHEAT LAMPS, 5/16", w/10" leads, lens: NED, 106002/   1.29  20 for 1.30 • 
10-IF-FM OP AMPS, by RCA. FM-UHF circuitry, TO-S, 10 leads, 105951/   1.29  20 for 1.30• 
10-NPN SWITCHING TRANSISTORS, asst'd gen. audio & swilching, 1•25931  1.29  20 for 1.30; 
1-12 VDC SOLENOID, similar to Guardian 16-P w/olunoser 3/4" stroke, 106015/ 1.29  2 for 1.30. 
 4,8.I-...p   

FANTASTIC? YOU BET IT IS! LOOK WHAT YOU GET FOR IC MORE! 

•  10-HUMBUCKER CONTROLS W/KNOB, for TV vertical, howls., etc. (05111112) . 1.29  20 for 1.30 • 
!CI SO-CAPACITOR SPECIAL, discs, mylars, and more, 1037751   1.29 100 for 1.30•  • 
0 4-HOBOY VOLTAGE REGULATORS, LM-309, 320, 340's, TO-3, (033304)   1.29  S (or 1.30 : 

; 0 12-PANEL SWITCHES, assorted slides, rolaries, onodulars, elc. 0,2951   1.29  24 for 1.30 • 
* 0 60-RESISTOR SPECIAL, % to 1 watt, carbons, carbo-films, ek. 1033096/   1.29 120 for 1.30 • 
• 0 65-HALF WATT RESISTORS, asstd. carbons, carbo-films, various 0'11.'5,104SO 1.29 130 for 1.30 • 
• 0 6-LM340T VOLTAGE REGULATORS, S to 24 volts, TO-220, 1#50971   1.29  12 for 1.30 • 

1.29  BO for 1.30 • 
1.21  30 for 1.30 • 
1.29 130 for 1.30 - 

• 0 40-POLYSTYRENE CAPACITORS, asst'd values and voltages, 101052/   
•• 0 15-THERMISTORS, resistors that change with the temperature, 1020410 
•• 0 65-% WATT RESISTORS asst'd values, metal film, marked, 1057971   
* 0 1-12VDC SPOT RELAY, 100 ohm coil, 25 mA, lllll %" (05937)   1.29  2 for 1.30 • 
.0 15-VOLUME CONTROLS, asst. values, audio, and switch too! (0592)   1.29  30 for 1.30 • 
• 0 60-PREFORMED DISC CAPS, handy assortment of values, marked, I lllll I   1.29 120 for 1.30 • 
• 0 10-AXIAL RECTU MS, assorted values and capacitance, 105901/   1.29  20 for 1.30 • 
• 0 60-GLASS ZENERS, 400mW. lll  d, better than 50% yield, 1051411   1.29 120 for 1.30 • 
• 0 10-PC TRIMPOTS, screwdriver adjust, assorted values, 1033441   1.29  20 for 1.30 : 
: 0 25-4" CAPE TIES, plastic, like Ty-wrap style, (05217)   1.29  SO for 1.30 • 
* 0 S-CRYSTALS, may include; CB, ham venous shapes and sizes, (05716)   1.29  10 for 1.30 • 
*0 40-POWER RESISTORS, assorted types, include. 2 to 10 waiters, (0224)   1.29  80 for 1.30 • 
• 0 40-T WO WATT RESISTORS, carbo-films, carbons, some 5%ers, 104541   1.29  80 for 1.30 • 
• 0 50-TERMINAL STRIPS, asst'd solder and screw types, 2 lugs & up, 103341   1.29 100 for 1.30 • 
• D 1-WATCH GUTS, LED, who knows how good, micro-digital bonanza. 105115/ 1.29  2 fp 1.30 • 
D 10-1000V IA RECTIFIERS, 1N4007, epoxy case, axial leads, 1059261   1.29  20 for 1.30 : 

; 0 5-MULTI-DIGIT LED READOUTS, bubble magnifier, 2 lo 6 digits, 1034241   1.29  10 for 1.30 • 
*0 10-POWER TAB TRANSISTORS, NPN, plastk, TO-220, 1.5629/   1.21  20 for 1.30 • 
• 0 6-PRECISION TRIM POTS, asst'd singles and multi-turns, untested, 1#33010 . 1.21  12 for 1.30 • 
• 0 SO-11114000 RECTIFIERS, epoxy, a.ial leads, untested, (#2.594)   1.29 100 for 1.30 • 
•D 30p0.-HEAT SHRINK, Thermo-lit, useful asst. of sizes, shrinks 50% 10524110   1.29  60 two 1.30 • 
• 0 10-SLIDE SWITCHES, SPOT, SPOT, etc. all shapes and sizes, 0059271   1.29  20 for 1.30 • 
.0 25-DTL's, 100% prime, asst'd flip flops, elc., marked, 10137091   1.29  SO for 1.30 : 
.0 4-1101I P OPTO COUPLERS, 1500 VOLT ISOLATION, U-test, (#2621A)   1.29  II for 1.30 • 
*0 II-TAPE RECORDER EARPHONE, for radios, recorders, 8 ohms, 0129461   1.29  16 for 1.30 • 
• 0 5-MICRO-MINI JACKS, in a block, for 2mm sub-mini plugs, 101437/   1.21  10 for 1.30 • 
• 0 5-11.45 PHONE JACKS, standard bushing, for hams, communications, P PP/ 1.29  10 for 1.30 • 
• 0 40-RED DEVIL CAPACITORS, handy assort. of pop. values, axial leads, 1#311231 1.29  00 for 1.30 • 
:0 SO-MICAS asst. sizes-n-shapes, incl. "silvers" too! 103731   1.29 100 for 1.30 • 
* 0 10-TRANSISTOR SOCKETS, for npn and pnp Hoses, 1059441   1.29  20 for 1.30 : 
*0 12-LED DRIVER IC's, similar to 75491, 1058901   1.29  24 for 1.30 • 
• 0 10-MODULAR SWITCHES, Centralab "push-on" type, up to PDT, 1#313111  1.29  20 for 1.30 • 
• 0 5-"MOTORS MOTORS, snull, high speed, asst d sues, 3-640C, 1025511   1.29  10 to. 1.30 • 
• 0 2-HEAVY DUTY LINE CORDS, Il ft., 2 cond., 10 gauge. black insulation, 1#58031 1.29  4 for 1.30 • 
• 0 10-LED SOCKETS, "snap-in" minis, for LEDS, and transistors, too! 1•57451   1.29  20 for 1.30 • 
:0 10-MV-54 MICRO-MINI LIDS, flat top style, diffused red lens, 101709/   1.29  20 for 1.30 : 
9 0 30- WIRE NUTS, hvist-on s, for •20-24 gauge wore, 1037241   1.29  60 for 1.30 
90 2-ALUM. HEAT SINKS, 2%"x3", for power labs, innumerable uses, (05338)   1.29  4 for 1.30 • 
• 0 1-"MICRO MINI" METER, 1.." dia. 0-1 basic movement (0513511)   1.29  2 for 1.30 • 
• 0 2-DOUBLE-SIDED PC BOARDS, 3".11" high quality G-10 glass, 1156941   1.29  4 for 1.30 • 
OE 60-TUBULAR CAPACITORS, asst'd 100monf to .1m1 lo 600 WVDC, 10354211/ 1.29 120 for 1.30 • 
! C2 6-MICRO MINI REED SWITCHES, 1" long, for slam's, relays, etc., 1012SID   1.29  12 for 1.30 • 
;0 10-TANTELUM RECTU MS, asst'd mini, axial, hermetically sealed, 105111441   1.29  20 for 1.30 : 
*0 SO-DISC TYPE CAPS, incl; NPO, hi-Q, rnylar, ceramics, asst'd values, 1#4371  1.29 100 for 1.30 • 
• 0 60-COILS & CHOKES, asst'd IF, OSC, IF, parasitic types, 103542971   1.29 120 for 1.30 • 
•O 6-SWITCHCRAFT PHONO JACKS, hi-Q, chasis mount, teflon base, 1051191   1.29  12 for 1.30 • 
•D 140-3 HEAT SINK, heavy duty alurroinum, prepunched for TO-3, 104003/   1.29  2 for 1.30 • 
•0 65-MOLEX SOCKETS, "on-a-strip", for multiple pin dips, 1016091   1.29 130 for 1,30 • 
.6 0 6-PAIRS 54 BATTERY CLIPS, w/red & black color-coded leads, P PP/   1.29  12 for 1.30 
;  : 0 1-UHF TUNER, 3 gang, uhl TV unit, 300 ohm. pos. direct drive, 1029271   1.29  2 for 1.30 • 
*P 15-HUMBUCKER CONTROLS, assorted values, manufacturers dump, 1031071  1.29  30 for 1.30 • 
O0 30-SUBMINI IF TRANSFORMERS, slug tuned, shielded, 1035A91   1.29  60 for 1.30 • 
•0 15-"POP" OPTICAL LENSES, plano-conv., 1" dia., plastic, 105043/   1.21  30 for 1.30 • 
• 0 40-ADIUSTAIRE FERRITE CORES, center cut for hex adjust, 1#57011   1.29  80 for 1.30 
•0 3-1.5V MINI LAMPS, only 3/32" dia., draws 15mA. iv/1" wire leads, 105693)  1.29  6 for 1.30 • 
!O 30-FT. WIRE-WRAP WIRE, 30 guage, insulated, continuous length, 103403/   1.29  60 for 1.30 : 
;0 4-MONO TAPE HEADS, may incl; cusette, 11-track, reel to reel too! 10571191  1.29  8 for 1.30 . 
9 0 5-DUAL DIGIT "BUBBLE" READOUTS, HP50112 style, red, dip type 1#574/10.  1.29  10 for 1.30 • 
• 0 40-METAL & PLASTIC TRANSISTORS, asst'd sizes (01 %5)   1.29  80 for 1.30 • 
• 0 2-HI PWR, TRANSISTORS, Molorola type, MI3201, NPN 15W, TO-66, 427971 1.29  4 for 1.30 • 
• 0 60-GERM. GLASS DIODES, similar to 11434, axial leads, untested, 106421   1.29 120 for 1.30 • 
• 0 40-1N914 SWITCHING DIODES, silicon, 4nS, glass, untested, 101431   1.29  80 for 1.30 : 
!O 4-AM/FM VARIABLE COND., 2 bands, "poly-con" k4" square, (02924)   1.29  8 for I 10 . 
;0 3-MICRO SWITCHES, SPST, NO COnt•Cla, plunger style, solder labs, 10571115/ 1.29  6 for i 30 • 
*0 10-MULTI-GANG POTS, audio 2 gangs and up, asst'd types and values, 10532fo) 1.29  20 for 1.30 • 
• 0 10-MAN-3's, 7 segment, w/bubble magnifier, 100% material, 1#3442f   1.29  20 for 1 30 
• 0 3-PL-259 COAX PLUG, mates to SO-239, Arnplvenol, (05221)    • 1.29  6 for 1 30 • 
• 0 1-LITE SENSITIVE UNIIUNCTION TRANSISTOR, proruntriable, 103719/   •1.21  2 for 1.3to • 

“TIE-PIN"  2 for $3.96 
NDE CO NSER MIKE  „  0  ..• „ ,.., „ •ound 
qualriv  Metral encased,  ehd 
omnidiiectional Frequency 
response 20 20.000 HI Less tie 
pm or Impel clip 600 ohm imps 
dance IS VDC gett. No, it 10  

25 AMP BRIDGE 
RECTIFIERS  Co  ALK  2 FOR 

35  5.20  1.25 
SO  i PS  110 
100  31S  2.24 

' 200  255  2.24 
I. 400  150  3.51 

Order by Cat. No.  I 211 
voitag• 

HOW To :7, 
ORDER  of no mag•rIn• you •r• 

ord•rIng from •nd th• month 

e•• P2 

POLY PAKS® 
COD. MAY 
BE PHONED 

P.O. SOX 942-A10 
SO. LYNNFIELD. MA 
01940 

Terms: Add Postage  Itatisd: Net 30 Miens: 0617r 245.3828 

Retail: 16. 18 Del Carmine St 
MINIMUM ORDER: $8 Wakefield, MA 

BAN DIT 
ARIMKES - GAIN   M 

Only 
$14.99 

2 FOR 
$15 

Take on, hand command of your mobile or base ng 
with Hy.Garn's One Arm Banda Mike ON/OFF, 
VOLUME. SQUELCH. CHANNEL SELECTOR. 
SPEAKER, and DIGITAL DISPLAY are all conve 
'neatly located where your fingers do the talking 
Comes with 6 ft. mulD/conductor. color .coded. coiled 
cable. 'separator for easy integration into Amy type of 
rig Sue 40 ,20's 11/2- Wt 9 os Mo. 112C1.1811011 

40 CHANNEL CB ON A BOARD 

$12.50 2 FOR  $12.51 
WITH 
SWITCH 

Poly Poke buys up factory close out from Hy re•in 
so you gain' Boards bare Heateinked 9 Watt An 
Chip, RF •nd Mod Translators. and Motorols 10 
series PLL May be used for 10 me,., conversion, rose 
continumg sense "CB to 10" in 73 magssine. The 
pins alone make it •n offer you can't refuse Wt 9 OS 
CM. No. 1120.1111114 

LEDS: LEDS: 1.113)S2 
YOUR CHOICE 5 fer $1.11 
I< SALE  10 fer 31.30 
Car 110 
1728  MICRO TOPHAT RED 
1602  MICRO SINGLE PIN RED 
19411  MICRO YELLOW 
2115  JUMBO RED 
2136  JUMBO  RED 
2137  MICRO RED 
1544  1.0,60 Yellow 
2135  /umbra Gismo 

1N4000 Epoxy Rectifiers 

CM No 
2377 
2378 
his 
2380 
2311 
2352 
2363 

IPS 
104001 
1114002 
1114003 
£.004 
154005 
11140OG 
111400/ 

isitr  Sale  Ii S•LE• 
SO 10 10, 5.15 20 Ie.% FS 
100 10 fee  .8S 20 rer  84 
200 10 for  115 20 ler  114 
400 10 fer  I IS 20 I.,. I 20 
600 10 ler  I of 10  I 40 
800 10 ler  1 411 20 lorr 1 SO 
1000 10 lw  1 311 20 frrr I 60 

6 for $2.49 

ULTRASONIC 
TRANSDUCER 

2 for 
$3.98  

Perfect for doter,* ol prujerte. ,ncluding remote con 
trol derrieres, alarms. no Sends •nd Receives' !-
diameter, 4" &op, with standard RCA type phono 
rack Wt 2 cc CM. NO. iii2C6•370 

"SKINNY-TRIMS" 
POTENTIOMETERS 
3 IC squrire' Smale Iran styl. Sr rr • 
driver adjust  201 micron., 0 5 
11•411 rffilinse cermet cone..., Wm 11.' 

saCusau  le0d1 ORDER ST CAT. P. AND VALMI 
Tru.1111 

IIMPLE flans PLAT 

12 for  IS  ISO IN  "  2510  
20 200 X  108 SOO 1001.1 

$2.50  SOO 2.10 208 100111 1 114.• 

$12.50 2 
t'r $1 2.51 
DIAL 

0.   
DESK 

TELEPHONE 
enrol 

v.' Reader Service-see page 211 197 



URPLUS  PHONE: (305) 887-8228 

7294 N.W. 54 STREET  TWX:  810-848-6085 

MIAMI, FLORIDA 33166  LECTRONICS 
WHOLESALE - RETAIL 

ORP. v._ S43 

PL259's/S0 239's 
Quality American Made 

10/$5.00  100/$35.00 
50/$20.00  1000/$300.00 

CB SPECIAL 
Brand new printed circuit board assembly. Used in all 
HyGain 40 channel CB transceivers. Fits many other 
manufacturers' units also. Squelch pot/volume control/ 

IC SOCKETS 
Cambion 

Gold Plated Wire Wrap 
14 pin  .35 ea  10/$3.00 

E. F. Johnson NICAD 
channel selector switch not included. 

Board 
50-99-6.00 

16 pin  .38 ea  10/$3.30 

12.0 V. 1.2 AH (a 10 hr rate 
1- 9-7.50 ea.  ea. 

Dimensions 
10-49-6.50 ea.  100-up-5.50 ea 

6 x 6', SIGNAL DIODE 
4 1/2" x 1 7/8" x 1 3/4" $1495ea. 

NEW Hy-Gain Remote 40ch CB Less Case Speaker & Control Mic 
95 

IN 4148 
$5.00 PER 100 iasIsi  $14  ea 

E F Johnson External Battery 
Charger  Model 239-0206-001  Output 

Serviceman Special 
New  Hy•Gain 40ch  CB  Le',  CUSP  Speaker  S. Knobs ias isl 

25.00 PER 1000 
OR 15 FOR $1.00 

14.5 V dc VI 50 mA.  $3 50 ea. S14 95 ea 

MODEM CABLE 

E. F. Johnson S Meter 
Edge Meter 250 UA. Fits in 5/8" x 1-3/8" hole. 

MTG holes on each end 11/4" behind panel 

ASTATIC T-UG8-0104 
PREAMP Desktop microphone 

w/crystal element 3 Pin Plug  $35 ea 

NEW E.F. Johnson Power Mic/Less 
Cord. Desktop Style  $19.95 ea 

50' cable contains 

13 # 22 ga. wire DB-25p with 
DB-51226-1 cover on one end 

Black scale 0-5 bottom 1-20 top 

$1.25ea.  5/55.00 New 40 CH CB Boards 
$6.50 ea  10/$50.00 

Edge meter same as above with silver scale 
and reads SWR 1-10 
$1 25ea  5/55 00 

1-9 $10.50 ea 

1049 $9.50 ea 

w140 ch SW 
50-99 $9 00 ea 
100 up $8 50 ea 

SOLDER LUG-TYPE CAPS 
50 UF , 350V 1- D x 3 L 
50 UF , 450V 1" D x 2', - L 
50 UF ir 450V 1- D x 3- L 

606 EA.  5 FOR $2.50 

EFJ CRYSTAL OVENS 
6V/12V 75" 
$5.00 ea. 

E. F. Johnson Signal Strength Double Row/Solder Eyelet .156 
Meter 200 UA  2' , . 2' ; Sq mounts in 
1 k.- hole 1 . behind panel Scale 1,30 db top 
0-5 bottom 
$4 95ea  5/520 00 

22 pins/Double Row/Dipped Solder 

156  $2 08 ea  101517.00 

22 pins/Double Row/Wire Wrap 

156  $2.44 ea  10/$19.00 

6 pins  $1 10 ea  10/S 9.00 
15 pins  $1.55 ea  10/$12.50 
22 pins  $2.08 ea  10/517.00 
43 pins  $3 66 ea  10/530 00 

PANEL METERS 
$4.00 ea  2 for $7.00 

MINI TOGGLE SW 
C&H 

SPDT 

$1 00 ea  6/55 00 

ou Cop2pSaIrDN:d Board 

S2 00ea  3 S5 00 

2,  ,,,, r yo,R 4A 
rp"ini phOn/. 

plug A ()MI h C WI 16 
'0, 7  S2 00.,a 

100 ASSORTED DISC CAPS 
(FULL LEADS) 20 EA OF 5 
DIFFERENT VALUES $2.00 

PER PACK POLYFOAM COAX-50 OHM 
Equal to RG174 
$4.95/100' 
Low Loss 
Polyfoam 
Coax Cable 

25-0-25 dc Volts 1 2'," x 3" 

- 0-25 dc Volts 1 2v. - x 21/4 
0-50 ac Volts 

-Shunt Required- 

E. F. Johnson 
40ch Selector 
Switch 
$3 50ea 

RECEIVER FRONT ENDS 
Made by EFJ 
132-174 MHz 
$12.00 ea. 

Double Row/Wire Wrap .100 

25 pins  $3.49 ea  10/$30.00 
30 pins  $3.96 ea  10/$32.00 
50 pins  $5.43 ea  10/$45.00 

12 Vdc RELAY 
SPST Open Frame 
5 Amp Contacts 
Mfg-Magnecraft 

$1.50 ea  4/$5.00 

STANCOR 
TRANSFORMERS 
STEP-DOWN AUTO (3) 
COND LINE CORD 

W/RECPT 
GSD 200 (230V In/115V Out 

@ 200 Va) $12.00 ea 
GSD 400 (230 In/115 V Out 
g 400 Va) $14.50 ea 

TRIMMER CAPS 
Small enough to fit 
in your watch-
3.5 to 20 pF 
5 to 30 pF 

$.75 ea., 2 for $1.25 
5 for $3.00 

12 Vdc RELAY 

C & K SWITCHES 
PART # MOVEMENT 
7101  ON/NONE/ON SPST 
7103  ON/OFF/ON  SPST 

SPST 35 Amp Contacts 
Open Frame 

Rugged, great for mobile use 

$4 50 ea  5/$20.00 CRYSTAL FILTERS 
10.7 3/Lead 
Can Type 
$3.00 ea. 

CAPS 
2200 UF ri 16V 
Radial Leads 
.25 ea. 10/$2.00 

7107  ON/NONE/ON SPST 
7108  ON/NONE/(ON) SPST 
7201  ON/NONE/ON  DPDT 
$1.00 EA  6 FOR $5.00 

Coax Connectors 
UG-273/U BNC-F/UHF-M 2.50 
UG-255/U BNC-M/UHF-F 3.00 

6 TV GAMES ON (1) CHIP 
Gen Instr AY-3-8500-1 
28 Pin Plastic Case 

EVERYDAY LOW PRICE $7.50 ea 

UG-146A/U N-M/UHF-F 4.50 
UG-83B/U N-F/UHF-M 4.50 
UG-175 RG-58 Adapt. .20 
UG-176 RG-59 Adapt. .20 

CERAMIC  IF  FILTERS  

EFC L455K 
$3.50 ea. 

White Porcelain 
Egg Insulator 
11/2 " x 1" 50¢ ea. 
3 for  $1 .25 

ASSORTED ELECTROLYTICS 
VALUE/MFD  VOLTS  DIA  LENGTH  PRICE  21.000  25V  2'i,"  x  3- 3A/ea 
250.000  0,  5V  x  53/4'•  $4.00 ea  39,000  45V  x  53/4"  3.00 ea 
30,000  (ei  15V  x  41/2 - 4.00 ea  1.000  ii  50V  11/4 "  x  31/4 "  2.50 ea 
63,000  ai  15V  x  51/2  ''  4.00 ea  34,800  ir,  50V  x  51/2  "  3.00 ea 
10.000  (ii  20V  1'2 - x  5314"  3.00 ea  450  qi.  75V  11/2 "  X  21/2 "  2.00 ea 
2.700  az  25V  1'. -  x  2'4"  2.00 ea  500  az  100V  11/2 "  x  31/2 - 2.00 ea 
2,900  61  25V  11/2 -  x  2''  2.00 ea  240  1i,  300V  11/2 "  x  3'."  2.00 ea 
3,000  3,  25V  I ' ,..  x  41/2 "  2.00 ea  50  (ii  450V  11/2 "  x  2- 2.00 ea 
18,000  (i  25V  x  4- 3.00 ea  140  a 450V  11/2 "  x  3- 2.00 ea 

All material guaranteed • If for any reason you are not satisfied. our products may be returned withal 10 days for a full refund (less shipping) Please add $3 

TERMS: for shipping and handling on al orders Additional 5% charge for shipping any item over 5 lbs COD's accepted for orders totaling $50 00 or more All orders 
shipped UPS unless otherwise specified Florida residents please add 4% sales tan Minimum order S15 00 

EQUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES 



L' Dot sump 
2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (602) 956-9423 

We accept checks, MasterCharge, and Visa 

Prices subject to change without notice 

R.F. CONNECTORS 
UG-1095A/U 
UG-58/U 
UG-30C/U 
UG-27C/U 
PL-259 
SO-239 
UG-175 
PL-258 
UG-106 
UG-177 
UG-274/U 
UG-447/U 
UG-492 
UG-306/U 
UG-646/U 
UG-260B/U 
UG-1094/U 
UG-701/U 
UG-212C/U 

TUBES 
3-500Z 
5726/7160L 
6146 

6146A 
6-46W 
811A 
811 
4CX250B 
4CX25OR 
6KD6 
6LF6 
6LQ6/6JE6 
8950 
2E26 
3B28 
4X150A 
6360/A 
6939 
7289/2C39 
8072 
4-400A 
8877 
PL172 
4-1000A 
4-250A 

FERRITE BEADS 
12/$.89 or 
100/$4 00 

1N914/1N4148 
30/$1 00 or 
120/$3.00 

$3.99 
3.29 
3.00 
3.50 
.50 
.43 

.36 
2.99 
.69 
.69 
3.27 
1.50 
3.69 
3.00 
3.29 
1.59 
.90 
3.00 
3.00 

$90.00 
34.00 
5.09 
5.99 
7.95 
12.95 
9.95 
36.95 
39.95 
4.99 
4.99 
6.25 
6.65 
6.00 
5.00 
15.00 
7.95 
5.95 
4.95 
45.00 
90.00 
300.00 
250.00 
160.00 
35.00 

R.F. TRANSISTORS 
2N2857 
2N2857JAN 
2N2947 
2N3375 
2N3553 
2N3818 
2N3866 
2N3866JAN 
2N2866JANTX 
2N3925 
2N3948 
2N3950 
2N3960 
2N4072 
2N4427 
2N4877 
2N4957 
2N5108 
2N5109 
2N5179 
2N5589 
2N5583 
2N5590 
2N5591 

2N6080 
2N6081 
2N6082 
2N6083 
2N6084 
2N6095 
2N6097 
M R F502 
MRF8004 
SS2548 
40280 
40281 
40282 

$1.80 
2.45 
17.00 
7.00 
1.80 
6.00 
1.09 
2.70 
4.43 

6.00 
2.00 
26.25 
4.70 
1.70 
1.09 
2.57 
3.50 
3.90 
1.55 
.59 
4.60 
5.00 
6.30 
10.35 

5.45 
8.80 
10.75 
12.00 
13.20 
10.35 
19.35 
.69 
.75 
.75 
3.50 
10.90 
11.90 

TRIMMERS 5-80pf 
45¢ each or 10/3.50 
or 100/25.00 

CHOKE (U252) 2.5mh 
150ma  30MHz 
2/$1.00 

TRIMMER CAPS 
small enough to 
fit in your watch 
3.5-11pf 75¢ each 
or 10/$6.00 

PISTON CAPS 1.2-10pf 
75¢ each or 10/$5.50 

F.E.T.'s 
MPF4391  $ .75 or 10/ 6.50 
MPF112  .69 or 10/ 5.50 
MPF102  .43 or 10/ 3.50 
40673  1.39 or 10/10.00 
3N128  1.35 or 10/10.00 
2N5248  .60 or 10/ 4.50 
MPF131  .60 or 10/ 5.00 
2N4303  .45 or 10/ 3.50 
2N3958  2.95 each 
M FE2000  .90 or 10/ 8.00 
MFE2001  .99 or 10/ 8.00 
M FE2008  4.20 or 10/36.00 
MFE2009  4.80 or 10/39.00 
MFE3002  3.35 each 
MM F-5  5.00 each 
MFE120  1.00 or 10/ 8.50 
2N3436  2.25 each 
2N4416  1.00 each 
MFE131  1.05 each 

MICRO WAVE DIODES 
1N21D  $ 1.40 
1N21C  1.05 
1N21 WE  2.00 

1N23B  1.05 
1N23C  1.05 
N23CR  2.00 
1N23E  2.00 
1N23F  4.10 
1N23WE  2.10 
1N25  3.03 
1N121 WE  4.00 

1N286  5.00 
1N416E  5.00 
1N446  8.00 
1N3655A  4.00 
1N5153  15.00 
1N5711  1.20 

ADDITIONAL  R.F. 
TRANSISTORS 
40894  $ 2.50 
MRF454/568BLYCF  17.10 

BRIDGES 24 AMPS 
500PIV  $2.99 each 

LM566V VCO/FUNC-
TION GENERATOR 
3 99 each 

LM340T-5 & LM340T 
-12  ed 

VACUUM 
CAPACITORS 
Amperex  Model  CVC 

10/1k-5KV405A 10 pf to 1000 
pf qt 5000 volts $59.95 

MC4024P & 
MC4044P  $3.25 each 

HEP 170 2.5 Amps 
1000P1V 10/$2.00 or 100/$14.50 

POTTER & BRUM-
FIELD 12VDC RELAYS 
SPOT  25 Amps  $5.95 
2PDT  3 Amps  $1.99 

KILO VAC H-8/54 
VACUUM RELAY 

26 volt coil $29.95 each 

E. F. JOHNSON TUBE 
SOCKETS for 3-400Z and 
3-5000Z tubes $29.95 per pair 

TOROIDAL CORES 
T-37-6  6/1.00 
25/4.00,  50/6.00 
100/10.00 

4CX250B/R SOCKETS 
AND CHIMNEYS NE W 
$14.95 per set (1 socket, 1 
chimney) 

B& W COILS 
1206T 
2006T 

$3.99 
$7.99 

FAIRCHILD REGULA-
TOR 7ro-10,-,KC  $6.99 each 

TUBES 
6146B $6.50 

MINIMUM ORDER 85.00 

Minimum Shipping Si. Insurance 354 

per $100. COD charges 854 to street ad-

dress only! We prefer street address as 

we ship UPS and P.O. Box ft's take up to 

50% longer to deliver. We accept VISA 

or Mastercharge. Please list complete 
card number and expiration date. Allow 

10% extra for shipping of heavy itesm. 

We reserve the right to change prices 

without notice. All items listed are sub-

pect to prior sale. Some items listed are 

in small quantities. 

I," Reader Service-see page 211 199 



BILLET ELECTRONICS 
A RARE FIND!  BE 

LAMBDA HIGH POWER REGULATOR 3205 MODULE 

P O B O X 401244E  G A R L A N D T E X A S 75040 

$12.95 
W/SPECS 

LIMITED OTY. 

• 5V @ 10A with 8-30VDC input. 
• Current limiting, thermal shutdown and short protection. 
• .2% Load regulation. 
• Only 2 external components needed. 

All you need to add is a transfor mer, rectifier, heatsink 
and filter cap to have a super regulated supply for 5 volts 

at 10 a mps! 

SPECIAL BONUS! Order the 3205 M odule and get FREE 
a LAMBDA L-20-5 overvoltage protector that triggers at 
6.6 volts up to 20 amps. 

••••••••••••••••••••••••••••••4••••••  •••• 

LAS15U - 1.5A Four Terminal Adjustable Regulator. 3-
30V W/current limiting, short protection and ther mal 

shutdo wn. T O-3 style. All units are pri me. Spec sheets 

included.  $2.50 
.64.1.44.1.1.• • •-•  ••1•A 

AY3-8910 PROGRAMMABLE SOUND GENERATOR 

The AY3-8910 is a 40 pin LSI chip with three oscillators, three 
amplitude controls, programmable noise generator, three 
mixers, an envelope generator, and three D/A converters that 
are controlled by 8 BIT W ORDS. No external pots or caps 
required. This chip hooked to an 8 bit microprocessor chip or 
Buss (8080, Z80, 6800 etc.) can be software controlled to 
produce almost any sound. It will play three note chords, make 
bangs, whistles, sirens, gunshots, explosions, bleets, whines, 
or grunts. In addition, it has provisions to control its own 
memory chips with two 10 ports. The chip requires +5V @ 
75ma and a standard TTL clock oscillator. A truly incredible 
circuit. 

$14.95 W/Basic Spec Sheet (4 pages) 
60 page m anual with S-100 interface instructions and 

several progra m ming exa mples. $3.00 extra 

ULTRASONIC SENDER RECEIVER KIT  wilt. 

COMPLETE KIT LESS CASES  21.501TOTAL SECURITY! Completely invisible ultrasonic 123KHZ) Sound bean' 

works like a photoelectric beam but is uneffected by light, heat or noise 
Separate Transmitter and Receiver can be used from 6 inches to 25 feet, A 

C 

solid obiect breaking the beam causes an output to go low that will sink up 
to 150 MA to Drive a Relay. TRIAC. etc Complete electronics are provided 
Works on 12VDC (unregulated) arid draws less than 100 MA Use it Icy 
burgle, alarms object counters. automatic door openers. automatic door 
bells, electronic rat trap(?) and more. 

3.9s 
•meoul C,,, • 
,•37,  OC, 

• DIGIT AUTO, VAN CLO 
O .-  • LARGE  GNARACTEAS LEO 

• QUARTZ DAL 11955651• ALABIA a SNOOZE OPTIONS 

• NOISE FILTERING 

• FAS! TO ASSEMBLE 
• PI' z 3" z I. r• 

• PILLED a  PC BOARDS 

COMPLETE KIT 
I? vOC  $ 1 6. 9 5 

CK  

Hand med., solid 
d  ca  eee 

ruby bontleler and bete Denel ClOCS Includes 

GIS 

[ A Ion EASY ka to asawnble that err,.ts ann,b 1r 

"u,000 t2ren"""soodne' Llatr:76,0•IT My, 

?g•AVC.:g'071,I -12 1/s,fl4fC) 
b••• •jid All ports .nctd4nri,EPF,C.beopjll 

viNBLE mukRii 

SE-01 SOUND EFFECTS KIT 

• $16._95 
LESS SPEAKER 
8 BATTERY 

• 76477 CHIP IS 
INCLUDED. EXT RA 
CHIPS $2.95 EACH 

ne SE-01 is a complete kit that 
contains all the parts to build a 
programmable Sound effects 
generator  Designed around 
the new Texas Instruments 
SN76477  Sound Chip,  the 
board provides banks of MINI 
DIP switches and pots to 
program  the various com-
binations of the SLF Oscillator. 
VCO. Noise. One Shot. and 
Envelope Controls. A Quad Op 
Amp IC is used to implement 
an Adjustable Pulse Genera-
tor. Level Comparator and 
Multiplex Oscillator for even 
more versatility The 31/4" x 5" 
PC Board features a prototype 
area to allow for user added 
circuitry. Easily programmed 
to  duplicate Explosions. 
Phasor Guns, Steam Trains, or 
almost an infinite number of 
other sounds. The unit has a 
multiple of applications The 
low price includes all parts. 

assembly manual, programming charts, and detailed 76477 chip speci-
fications It runs on a 9V battery (not included). On board 100MW amp 
will drive a small speaker directly, or the unit can be connected to your 
stereo with incredible results' (Speaker not included) 

...•••••••-••  •••• ••• • ••••-•-•••••••  • • 

4 DIGIT 1/2 INCH CHARACTER LED DISPLAY 
Bowmar readout stick with colons. COMMON 
CATHODE ONLY. 100% Prime. All segments 
and colons brought out to edge pads. With 
pinout. LIMIT 5 PER CUSTOMER 

IL-1 OPTO ISOLATORSsea 

vim" flour 'As,' 

16060 ECG 746 and MANY 
\....MC1351P FM-IF AMP 
AND DISCRIMINATOR 

USED IN FM  TV SOUND 
CIRCUITS REQUIRES MINI-
MUM  EXTERNAL  COMPO-
NENTS 14 PIN DIP DIRECT 
REPLACEMENT FOR HEPC 

OTHERS HOUSE 
WITH SPECS  50C  , 

739 FAIRCHILD 

10 41  
DUAL LOW NOISE 
AUDIO PRE- AMPLIFIER 

.4,89C  2/1.69 

NAI M M =Mww.I.r 

7 WATT 

AUDIO AMP KIT 

SMALL  SINGLE HYBRID IC AND 
COMPONENTS FIT ON A r 3' PC 
BOARD IINCLUDES RUNS ON I? 110C 
GREAT FOR ANY PROJECT THAT NEEDS 
AN INEXPENSIVE AMP LESS THAN 3', 
THO in 5 WATTS COMPADDLE WIEN 
SE 01 SOUND KIT  

} 

9500@75V) 

Computer 
Grade 
Filter Cap 

22"x5'/2 "2.95  _ 

+way 

Catalog price: S W 

FALL SPECIAL: $1.90 

r•,•••••••• ••••••••••-•-••••••• 

NE W ITEMS 
: LM3046 (CA3046) Transistor array .75 
LM3909 LED Flasher  .50 
CA3086 RCA transistor array  .80 

" IRE WRAP Wir 

30 Oeug• 
KYR Alelneulat. 

500 FT 

„.4.50 
MC1469R POSITIVE VOLTAGE 

REGULATOR 
, AMP COMPLETE SPECS USA 
APPLICATIONS SHOW HOW TO BUILD 
FIXED OR VARIABLE POWER SUPPLIES 
FROM 3 TO 30VDC DRIVE EXTERNAL 
SERIES PASS FOR CURRENT TO 20 
AMPS. 

1.25 EA. 
10/10.00 
11(-11,F • 

7.4 

• NO COD'S  • ADD 5% FOR SHIPPING  • ORDERS UNDER 910. 

• SEND CHECK OR MONEY  • TE X RESIDENTS ADD 5% TAX  ADD 75 f or HANDLING 

ORDER OR CHARGE CARD NO. • FOREIGN ORDERS ADD 10%,  (214) 278-3553 

PHONE ORDERS ACCEPTED ON VISA 81 MC COPYRIGHT 

• 

••••• •   • • 

PARTS 
301 OP AMP 8 LEAD CAN  3/1 00 
723 VOLT REG 10 LEAD CAN  .5o 
13741 PET INPUT 741 MINI DIP 3/1.10 
30.000 (a) I5V COMPUTER GRADE  2.10 
254400 NPN GEN. PURPOSE  8/1.00 
204402 PNP COMPLIMENT  8/1 00 
mon P.0 T W/SPECS  50 
LAI380 2W AUDIO IC W/SPECS  1 09 
I.M377 DUAL LM380 W/SPECS  250 
7815 VOLT REG. IA 15V  69 
725 LOW NOISE OP AMP  99 
11.-1 OPTO ISOLATOR MINI DIP  ea 
'MEM 631 OUAL GATE MOSFET. 
0100E PROTECTED. SIMILAR 
TO 40673  60 

PA01524 VARICAP 0100E 10 PFD  49 
104003 IA 2000 0100E  15/1.00 
TIP30 TAB PNP POWER  3/1 00 
•MC1351P FM IF DISC IC  50 

INDICATES iTDA Is -MOLISE NUMBEREEF 



QTY.  DIODES/ZENERS 
1N91 4  100v  10mA .05 

1N4C05 600v 1A .08 

1N4007 1000v 1A .15 

1N4148 75v 10mA .05 

1N4733 5.1v 1 W Zenner .25 

1 N4749 24v 1W .25 

1 N753A 6.2v 500 mW Zener .25 

1N758A 10v .25 

1N759A 12v " .25 

1N5243 13v " .25 

1N52448 14v " .25 

1 N52458 15v " .25 

1 N5349 12v 3W .25 

QTY.  SOCKETS/BRIDGES 
8-pin  pcb  .16  ww .35 

14-pin pcb .20  ww .40 

16-pin pcb .25  ww 45 

18-pin pcb .30  ww .95 

20-pin pcb .35  ww 1.05 

22-pin pcb .40  ww 1.15 
24-pin pcb .45  ww 1.25 
28-pin pcb .50  ww 1.35 
40-pin pcb .55  ww 1.45 
Molex pins .01 To-3 Sockets .35 
2 Amp Bridge 100-pry .95 

25 Amp Bridge 200-pry 1.50 

QTY. TRANSISTORS, LEDS, etc. 
2N2222M  (2N2222 Plastic .10) .1 5 
2N2222A .19 

2N2907A  PNP ,1 9 
2N3906  PNP (Plastic) .19 

2N3904  NPN (Plastic) .19 

2N3054  NPN .55 
2N3055  NPN 15A 60v .so 
T1 P1 25  PNP Darlington  1.95 
LE D Green,  Red,  Clear,  Yellow .19 
D.L.747  7 sag 5/8" High corn-anode 1.95 
MAN72  7 seg com-anode (Red) 1.25 
AAAN 361 0  7 sag corn-anode (Orange) 1.25 
MAN82A  7 seg com-anode (Yellow) 1.25 
MAN74  7 seg com-cathode (Red) 1.50 
FN D359  7 seg com-c.athode (Red) 1.25 

QTY. 
9000 

9301  .85 

SERIES 
QTY. 

9322 .65 

9309  .50 9601 .30 

9316  L25 9602 .45 

QTY. 
4000 .20 

QTY. 
4018 

C MOS 
QTY. 

.75  4037 L80 

QTY. 
4071 .25 

4001 .30 4019 .35  4040 .75 4072 .60 

4002 .25 4020 .85 4041 .69 4081 .30 

4004 3.95 4021 .75 4042 .65 4082 .30 

4006 1.50 4022 .75 4043 ,50 4507 .95 

4007 .25 4023 .25 4044 .65 451 1 as 
4008 .75 4024 .75 4046 1.25 4512 1.25 

4009 .35 4025 .25, 4047 2.50 4515 2.95 

4010 .35 4026 L95 4048  1.75 4519 .85 
4011 .35 4027 .35 4049 .65 4522 1.10 

401 2 .25 4028 .75 4050 .45 4526 ,95 

401 3 .40 4029 1.1 5 4052 .75 4528 1,10 

401 4 .75 4030 .30 4053 .95 4529 .95 

401 5 .75 4033 L50 4066 35 MC14409 14.50 

4016 .35 4034 245 4069/74C04 .45 MC14419 4.85 

4017 .75 4035 75 4070 1.00 74C1 51 2.50 

, 
MICRO's, RAMS, 
CPU's, E-PROMS 
QTY. 

8T1 3  2.50 

8723 2.50 

8724 3.00 

8797 1.75 

745188 3.00 

1488 1.25 

1489 1.25 

1702A 6.50 

AM 9050 5.00 

ICM 7207 6.95 

1CM 7208 13.95 

MPS 6520 10.00 

MM 5314 4.00 

MM 5316 4.50 

MM 5387 3.50 

MM 5369 2.95 

TR 16028 3.95 

UPD 414 4.95 

Z 80 A 19.50 

Z 80 14.50 

Z80 P10 10.50 

2102 1.45 

21 02L 1.75 

21078-4 4.95 

2114 9.50 

251 3 Upper or Lower 7.25 

2708 1 2.50 

2716 DS. 29.00 
271 6 (5v) 69.00 
2758 (5Y) 32.95 
3242 10.50 

4116 13.50 

6800 13.95 

6850 7.95 

8080 9.50 
8085 22.50 

8212 3.75 
8214 4.95 

8216 4.50 
8224 5.25 

8228 6.00 

8251 8.50 
8253 18.50 

8255 9 50 

TMS 4044 10.95 

QTY. 

7400 .20 

QTY. 

7492 

- T T L - 
QTY. 

.45  74H10 .35 

QTY. 

741651 

8.1.79 

.75 
7401 .20 7493 .35  74H11 

I 

.25 741674 1.50 

7402 .20 7494 .75  74H15 .45 741675 1.20 
7403 .20 7495 .60  741.120 .25 741676 .70 

7404 74-5- 7496 .80  741121 .25 741686 .95 

7405 .35 74100 1.15  74H22 
1 

.40 741690 85 

7406 35 74107 .35  741130 .30 741693 .85 

7407 .55 74121 .45 !  741140 .35 741696 2.00 

7408 .40 74122 .55  741150 .30 7416107 90 
7409 .25 74123 .55  74H51 .30 7416109 1.50 
7410 .20 74125 .45 1 741152 .20 7416123 1.95 
7411 .25 74126 .45 '  741153 .25 7416138 2.00 
7412 .25 74132 .75  741155 .25 7416151 .95 

7413 .45 74141 90  741172 .35 7416153 1.15 

7414 .95 74145 1.35 74H74 .35 7416157 1.15 

7416 .25 74150 .85 7411101 .95 7416160 1.15 

7417 .40 74151 1.15 7411103 .55 7416164 2.90 

7420 .25 74153 1.15 7411106 1.15 741.6193 2.00 

7426   

7427 

.25 

.25 

74154 

74156 

1.15 

.70 
74100 .30 7416195 1.15 

74102 .30 7416244 2.90 

7430 .20 74157 .65 74103 .35 7416259 1.50 

7432 .50 74161 .95 74104 .40 741.6298 1.50 

7437 .20 74163 .85 74110 .30 7416367 2.50 

7438 30 14164 .7 74120 .45 141S368 1.25 

7440 .20 74165 1.10  74130 .55 741.6373 2.50 

7441 1.15 74166 2.25 741.47 1.95 74600 60 
7442 55 74175 .90 74151 .65 74602 45 

7443 .45 74176 •l 74155 .85 74603 .35 

7444 .45 74177 1.101 74172 .65 74504 65 

7445 75 74180 .95 741.73 .70 74605 .45 

7446 .70 74181 2.25 74174 .75 74608 65 
7447 .70 74182 .75 74175 1.05 74610 45 

7448 50 74190 1.25 74185 2.00 74511 45 

7450 .25 74191 1.25 74193 .75 74620 35 

7451 .25 74192 .75 741123 1.95 74622 55 

7453 .20 74193 .85 741600 .60 74640 30 
7454 .25 74194 .95 741601 .40 74650 30 

7460 .40 74195 .95 741602 .55 74651 35 
7470 45 74196 .95 741603 .45 74664 .15 
7472 .40 74197 .95 741.604 .65 74S74 1.50 

7473 .25 70198 1.45 741.605 .45 746112 60 

7474 .50 74221 2.25 741608 .65 746114 .85 

7475 .35 74298 1.50  741609 .45 746133 .85 

7476 .40 74367 1.35  741.610 .45 746140 75 

7480 75 75451 .65  741611 .45 746451 .95 

7481 .85 75452 65 741620 .45 746153 95 

7482 .95 75491 .65 741621 .45 746157 .98 

7483 .95 75492 .65 741622 .45 746158 80 

7485 .75 741100 20 741632 .60 746194 2.25 

7486 .55 741.101 .30 741.637 .45 746196 2.00 

7489 1.05 74H04 .30 741638 .65 746257 1812312.95 
7490 55 741105 .25 741.640 .70 8131  2.75 

7491 .70 741108 .35  741642 1.25 

QTY. 
MCT2 

12 L, LINEARS, REGULATORS, ETC. 
QTY.  QTY. 

,95  LM320K24  1.65  LM373 
8038  3.95 
LM201  .75 
LM301  .45 
LM308  .65 
LM309H  .85 

LM320T5(7905) 1.65 

LM320T1 2  1.65 
LM320T1 5  1.65 
LM323K  5.95 
LM324 
LM339 
7805 134075)  1.15 
LM34011 2  .95 
LM340T1 5  .95 
LM34011 8  .95 
LM340T24  .95 
LM340K1 2  1.25 
LM340K1 5  1.25 
LM340K1 8  1.25 
LM340K24  1.25 

LM377 
78105 
78L1 2 
78L1 5 
78M05 

3.95 
3.95 
.75 
.75 
.75 
.75 1.25 

LM339 (340K-5)  1.50 .75 LM380 (8-14 Pin)  1.19 
LM709 (8.14 Pin)  .45 LM31 0  .85 

LM31 1 (8-14 Pin) .75 
1M31 8  1.50 
LM320H6  .79 
LM320H1 5  .79 
LM320H24  .79 
LM320 K5  1.65 

LM320K1 2  1.65 
LM320K1 5  1.65 

LM711 
LM723 
LM725 
LM739 
LM741 (8-14)  .45 
LM747 
LM1 307 
LM1 458 

.45 

.40 
3.50 
L50 

19 INTEGRATED CIRCUITS UNLIMITED 
7889 Clairemont Mesa Blvd., San Diego, California 92111 
Out of State 1-800-854-2211  TViX 910-335-1577  Telex: 697-827 
(714) 278-4394  California Residents  1-800-542-6239 

1.10 
1.75 
.65 

LM3900  1.50 
NE555  .45 
NE556  .85 
NE565  1.15 
NE566  1.25 
NE567  .95 

TA7205  4.95 
76477  2.95 

95H90  9.95 

NAME   

STREET ADDRESS   

CITY   STATE   ZIP   

AE Vim 
PHONE  CHARGE CARD # BA MC   EXP. DATE   

CO D  WILL CALL   UPS  POST   NET 10th OF THE MONTH  PO /0   

ALL ORDERS SHIPPED PREPAID - NO MINIMUM - COD ORDERS ACCEPTED - ALL ORDERS SHIPPED SAME DAY 

OPEN ACCOUNTS INVITED - California Residents add 6% Sales Tax. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

24 Hour Phone Service  - We accept American Express / Visa / BankAmericard / Master Charge 

SPECIAL DISCOUNTS 

Total Order 

$35.$99 
$100-$300 
$301-$1000 

Deduct 

10% 
15% 
20% 

p••• Reader Service-see page 211 201 



VARIABLE POWER SUPPLY KIT $1'M 
•  Continuously Variable from 2V to over 15V 
•  Short-Circuit Proof 
• Typical Regulation of 0.1% 
•  Electronic Current Limiting at 300mA 
•  Very Low Output Ripple 
•  Fiberglass PC Board Mounts All Components 
•  Assemble in about One Hour 
•  Makes a Great Bench or Lab Power Supply 
•  Includes All Components except Case and Meters 

ADD $1.25 FOR POSTAGE/HANDLING 

SPECIALS-THIS MONTH ONLY 
111344  Germanium Diode 60V lOrnA 
1112/0  Germanourn Diude BOV 200.110 
1/1914  Saloon Diode 1000 lOrrill 
1116263  Hot Cower Diode '11121100..14 
F I  Power Verboten 1 21.1 Oul  432M14. 

Moos &Circuits included roth 
DIODE GRAB BAG Mited "net, rectifiers,. 

211706 
711919 
207609 
2112920 
2/13904 

2114122 
211411696 
211413138 
6112 
11574 

MN HO Speed %bads 75nt 
1.1111 Tranusfor OH Amp up fo 1 6111 
P C,nnel 6E1 Arnoldier 2500, 9,6,, 
NPN Dual Transistor TrnV Match 225 
NMI Amp Stench 100 400 200,7,0 

IMP 41 Amplifier & Switch 
N CMri,1 Audio FT  Super low Noise 
150 VC111 IMP ronsrmir for  reef 
N Channel 14100100 AmP 
11 Channel FIT HOS.. Swach 40 

LP 10  LOGIC PROBE Irrt TT/ CMOS etc 
Machined raw incrust. -A tor aforn611 

SEND FOR ADVA'S NEW 1979 CATALOG 
NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC SEND 254 STAMP 

1031 
431 
25/S1 
$1.00 

02 00 
5031 

4/51 
431 
81.00 
2.15 
831 

331 
231 
231 
331 
131 

I.M30111 
LAIION 
L0131/1( 
L141110N 
NE 565A 

1.14723CN 
1.18/47 
2102 
274009 
CA 30111A 
CA 302IA 

6430766 
RC4551 
N5556V 
N55580 
0010 

low Ifiat Current Op Amp Super /09 
5 Volt Rwulator  TO 1 
Adiudable Voltage Regulator  2 3/1/ 
2 Watt Audio Power Amplifier  DIP 
Phase I oche] L004  DIP 

Membon Voltw• Rirsiulalor  011 
Dual 141 Compensated Op Amp  DIP 
1024 Tiir SHIA RAM 11024 .1/  01P 
FIT Input Op Amp 1,1. 116606 .0740 
4 Transistor ArraviDarlinfron 
RE/IF Amplifier DC to 1204411, 

FM IF Arnp/limitn/DrIesror  DIP 
Dual 110 Gain Op Arno  m011 
Pre 0,400 Fab Op Amp  mOIP 
0.1 H. Gain Op Amp 64 ,  mOIP 
Function Generator IICO with circuits 

50.04 
.04 
3.50 
14 
s. 
331 
2/S1 
$175 
195 
99 
1.45 

1.45 
3/51 
2/01 
331 
83.75 

8115 

OTHER ADVA KITS: 

LOGIC PROBE 1C1T- Use wan CMOS. TTL, OIL. 1111. 1301. HAIL And mot 905 IC's 
Bunt0 drolection mons? poMav reversal old oweroltam Gram only • fore rnA Irons circutt 
under tm Dual LED readorn CombHte I,, moludet new end clio IirMs  ONLY 87.05 
FIXED REGULATED POWER SUPPLY ISITS-Stioncacual proof serth Mermai current 
immeni Ca mp ., ti 00 and twircal ressulatton of 050 make Mese deel for most electrono 
Proms, evadable for 5V • 500me. 60 • 500mA, 90 • 50DmA. 720 • 40OrnA. 15I • 
300010 Spec, mitogre when oaring 

Tneso ease to assemble kits nolo, ell component, fer.11316,11?  indrutloont Il O Mo. 
1.preplati PC boo. Power mos, km do not knClud. ca w ow moos Add 91 21 For 0,1 10, 
ummee and handl' , 

'MAIL NOM FREE DATA SHEETS subMwd wide ma, items from IT,, ed FREE ON 
REQUEST 741 Op Amp seals ere, ofder of 35 or more 749 0,1411 0p Arm or mo 6100 
SET, wt. wore order of MO ro mom yostrnarlged pow 101231 761.0ne free ne m Tor order 
ORDER TWAY All items bobrect lo Arm sale awn mom Adm. TO Manm rotbord nom. 
MI Items are row Surplus pafts-100, hinctsonalbe HAM 
WRITE FOR FREE CATALOG 079 Olen, over 700 W nitanduclors carried .0 slack 

jend 254 t1•0,11 
TERMS  Send mem or rnonee oder IU S finds, em0 or. Add 51 PosHIP for US 
Canada end Meetco SI 00 h. ..q nu ,  una.. 610 Ca1.1  1100 001, arre  teles 
lasi Emmen orders 149101.bostop COO orMrs sod 97 on seer@ Mow 

MORE SPECIALS: 
RC4195135 • 15V Cs 5OrnA VOLTAGE REGULATOR IC. Very easy to 

use. Makes a neat Highly Regulated • 15V Supply for OP AMP',, PTA. 
Requires only unregulated DC I18-30V1 and 2 bypass capacitors. 
With Data Sheet and Schematics 8 pin inDIP  Si 25 

R C4136 Ouad 741 Low Noise Op Arno m131P  $0.95 

LM1304 FM Multiplex Stereo Demodulator DIP  0.99 
LM2111 FM IF Subsystem IF Amp, Der., Limiter/ DIP  @99 
156263 Hot Carrier Diode 0.4V @ ImA 0.10s 0015  1.00 
ZENERS-Specify Voltage 3.3, 39, 4.3, 5.1, 6.8, 8.2  41.10mIN 4/51.00 

9.1, 10, 12. 15. 16. 18. 20 22, 24, 27, or 33V I. 10%/  I Wan 3/51.00 

•MONEY-BACK GUARANTEE 
• ALL TESTED AND GUARANTEED 

ELECTRONICS 
BOX 4181 GB,  WOODSIDE, CA 94062 
Tel. (415) 328-1500 

LM318CN 
LM318D 
LM339N 
LM380N•8 

NE567V 
XR567CP 
LM723CN 
LM747CN 

SAD1024 

FREE 
IC or FET's WITH 

S5 & S10 ORDERS 
DATA SHEETS 

WITH MANY ITEMS 

DIODES  IRANSISTORS TRANSISTORS TRANSISTORS LINEAR IC's 
TENORS &  291(16  SO 24 254011  331 065631  2/SI 1.91408 5 SI 20 
RECTIFIERS  211/111  24 2114092  SO 71 205540 
456 to  ..  25/70  44 7541/1  3,11 17514 

▪ •' 20914  3 SI 254101  1/S1 111.0. 
CP651 
EIN 

411 to 
tills 
/46 ro 
/59 
91M 
11442 Is 
5974 
3134 
9311411 
64401 . 
NON 
NIKO 
MI MS 
NON 
NON 
N4007 
44141 
041.• 
101170 to 
.172 
.454 
1147211. 
04/53 
40231 to 
115236 

29/171  5429 2110141  5/11 
651  26/Ill  70 26004!  9/91 
.3., 201190  DI 1547.  5/31 
-4 ' 261193  HI 2.756  4/31 
1131 2112219  24 254774  5/31 
•  2112121  6 SI 2.102  SO 21 

2022220  5 SI 2.103  n 
131 251369  I SI 204131  SI 
131 260606 to  „ 2541609  231 
1231 210609  25.91  SI 
1231 2111905  SD 74 15019?  3010 
1231 0112906.1  24 254416  231 
1231 26/907.  531 2544164 
1931 2153.1  ST 50 254458 te 
1431' 2111563  631 2.861 
931 1113564  4/S1 25486/6 
1531 253.6 io  2.11616 
2631 19.1561  2.811 
.„.• 253611  631 254411 

2636110  5/S1 150905 
11/11 263.1  5/S1 701011 
.3., 161641  5/SI 702088 

293.3  031 7551261e 
.3., 2113644  431 155131 

191 .6  4/S1 291111 
/03611  .„., /01119 
103690  205163 

VARACTORS  M3691 io  • „ 255197 

1900411, I  .. 151698  255191 115144 703171 5010 2710110 

DS 1.9.  55 2630/2  70 106101 
104421101  52 2631123  40 205197 
90110 io  „ 263166  /5 265432 
110112  •• 263903 its. .., 70545/ 
MI/1620w  „ 263906  "  16.51 
1.1611  743919  SS 00 M.. 
1101156 to .., 203922  S 00 75.11 
MVIIII  .4 263954  3 20,265541 
9,1201 to  . 2113951  I IS M5844 
0.2765  263910  180 2115.1 

2/51 393401 0  1 70 
64 00 191401 6  1 20 
05 00 L93401 11  110 
14101 1103401 IS  1 20 
431 1313401 14  110 
3/ST L11168'  51 

E112  331 1.9l /70  060 
E175  331 193/10%  I 19 
1.91421,  11065., 057 
9•6104  NI 5564  5096 
liWE112  431 19 709CH  29 
19791015  1.9709011  29 
EIMI  4/51 1.972311  211 
041002  4/S1 0311111 . 131 
MINI  4/87 197191  SI M 

WI! MOM  431 11.1741.1  1731 
5E9101 to  1.14741CN• 
091480  33 ' 187916614  14 

MI MON  MOO 69747C11  65 
2/SI 115/1 to 03., 14101 DIP  35 
12 91 11575  1416101P  1 00 

S' DIGITAL IC',  "."*"4".  00 
M MSIOO$  62 96  331  1.913040  I 15 

431 6.06000 .  •6 MAUS..  111 
431 1500 ,68  06 11.111110  5140 

631 5674200  16 
274001  I 95 

531 .764"  ,6 2430214  1 /5 
vs, " M OO  34 
3/S1 .6010606;• $76105 3,4 IA1307501  I IS 
$9S 00 3 ..  CA3016 . 62 ,, 0.0   
2 50  19190011  IS 
331  0.1.0  150 
231 LINEAR le1  0041941M 250 
SI 50 191009  ST 50 liC4116011• 1 71 
110 10101601  .27 RC41951 M 225 
331 31130711  .21 104250011  TOO 
SO 31 3910111  .1/ FIC4151011  55 
331 1.143911(  1100540  05 
MI 1031111  01 650110  SO 
13 00 1930111(  1.15 ..1710551C  1 25 
50 193105 12 1 35 1011 DIM  316 

1200 393208 IS 1 35 61147.97  19 

IMP  *SUPER SPECIALS: 
11934  Germanium Diode 
15914  100V llOrnA Diode 
154001 50V'IA Rectifier 
154154 30V 15914 
BRI 50V VTA Bridge Rec 
252222  NPN Transistor 
252907 PNP Transistor 
253055 Power Xistor 10A 
253904 NPN Amp Sw. 100 
253906 PNP Amp Sw , 100 
CP650 Power FEE ',Amp 

10/01 
2031 
15/51 
25/51 
4/51 
6/Si 
631 
50 75 
6,31 
6/51 
55 

FSA2501M Diode Array 
MPF102 200144, RF Amp 
40673 MOSFET RF Amp 
LM324 Quad 741 Op Amp 
LM376 Pos Volt Reg rnDIP 
50555 Timer rrIDIP 
LM723 2 37V Reg DIP 
LM741 Comp Op Amp mDIP 
LM1458 Dual 741 mDIP 
CA3086 5 Trans Array DIP 
RCA29 Ped %mop IA 30W 

R F 391 RF Power Amp Transistor 10 25W  3 30MHr TO 3 
5550 Timer I, 1hr Different pinout from 555 (*Mat@ 
RC4194TK Dual Tracking Regulator .0.2 to 30V as 200104 TO 66 
RC4195TK Dual Tracking Regulator • 15V @ 100mA (TO 661 
8038 Waveform Generator  Wave With Circuits & Data 

NEW SPECIALS 
High Speed Op Amp 50V/,,s mDIP 
High Speed Op Amp 50V/,s DIP 
Quad Comparator Single or Dual Supply 
V2W Audio Power Amplifier 8-22V 

Tone Decoder (PLO 0.01Hz to 500kHz 
Tone Decoder (PLL) 0.01Hz to 500 kHz 
Precision Voltage Regulator 2-37V DIP 
Dual 741 Compensated Op Amp 

Dual 512 Stage 11024/ Audio Delay Line 
"Bucket Brigade- Appl. Data included 

XR2206CP  Function Generator with applic. data 
XR2242CP  Long-Range Precision Timer /35 to days 
1 YEAR TIMER Kit-2 XR2242's and Applic. Note 

LM2901N 
CA3018A 
CA3028A 
RC4558 

Quad Comparator 5V or 2 to 36VDC 
4-Transistor Array/Darlington 
RF/IF Amplifier DC to 120MHz 
Dual High Gain Op Amp mDIP 

S0.94 
.90 
.79 
.90 

.99 

.99 
3/S1 
2/S1 

S18.95 
4.40 
1.50 
3.00 

S1.20 
.99 
1.25 
3/S1 

SPACER Kit - 4 ea of 5 assorted size spacers  S1.00 

15 VOLT Regulated Power Supply Kit-Easy assembly, 
5mV regulation, 100mA, fully protected. 
Includes all components and hardware, 
no PCB or case-Add S1.50 for shipping 

NEARLY 

1N270  Germanium Diode 80V 200mA 
1N823  Temp Comp Reference 

6.2V • 5%  .005%/ C 
1N914  Silicon Diode 100V 10mA 
1N3044  100V Zener 1W-Better than an 0133 
1N3045  110V Zener 1W-Better than an 0B2/0C3 
1N3071  200V 100mA Switching Diode 4Ons 

2N2915 
2N3819M 
2N4020 
2N4445 

2N5394E 
2N5912 
2N6028 
2N6449 

4/S1 

S0.60 
25/S1 
.75 
.75 
.30 

NPN Dual Transistor 3mV Match .000  S1.95 
N•Channel RF FET 100MHz Amp  .35 
PNP Dual Transistor 5mV Match .150  5.00 
N-Channel FET 52 Switch  3.50 

Ultra-Low Noise IFET Audio Amp  S1.25 
Dual J-FET RF Dif Amp to 800MHz  2.90 
Programmable Unijunction Transistor  .45 
300 Volt N-Channel J-FET Amp/Sw  2.00 

CP640  Broadband FET RF Amp 140dB 
Dyn Range 

E304  N-Channel RF FET 3.8dB NF @ 400MHz 
MPSA12  NPN Darlington Transistor . 20,000 
TIS88  N-Channel FET 400MHz RF Amp 

RESISTOR Kit-150 pcs 1/4W, 20 most common values, 
S13.95  individually packaged, 5 to 20 pcs each . 

PC BOARD Mounting Kit-8 ea spacer, screw, nut 
and washer-32 pcs total. 

SEND FOR ADVA'S NE W 1979 CATALOG 

1000 SE MICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 250 STAMP. 

ADVA ELECTRONICS 

A24 

S4.50 
.50 
.75 
.60 

S4.95 

S1.00 

BOX 4181 GB 

WOODSIDE, CA 94062 

Tel.(415) 328-1500 

2.51 
331 
01.75 
94 
55 
38 

331 
6 SI 
331 
62 
70 

55 00 
3/S1 
$2 50 
$2 25 
51 75 
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INSTRUMENT CLOCK CASE KIT 
A real jewel for those small projects. 
Hinged top door allows you to hide your 
control area. O.D. 41/2 " x 4" x 1 314". 

$1.99 each. 

ChM * 

ANTENNA SELECTING SWITCH D.P.D.T. 
Long through slide switch providing cor-
rect isolation for 300 OHM Twin Lead 
35' ea. 4 for ONLY 51.00 

DIODES 
TYPE  VOLTS WATTS  PRICE 
1N4001  50  1A  15/$1.00 
1N4002  100  1A  15/51 00 
1N4003  200  1A  12/$1 00 
1N4004  400  1A  12/$1.00 
1N4005  600  1A  10/51.00 
1N4006  800  lA  10/51.00 
1N4007  1000  lA  631.00 
1N5400  50  3A  5/$1.00 
1N5401  100  3A  5/$1.00 
1N5402  200  3A  5/$1.25 
1N5403  300  3A  4/$1.25 
1N5404  400  3A  4/51.25 
1N5405  500  3A  4/51.49 
1N5406  600  3A  4/51.49 
1N5407  800  3A  3/51.49 
1N5408  1000  3A  2/5.99 
1N4148  75  10M  20/$1.00 

DIODE SALE 1N4148 
100/51.95 
1000/514.95 TAPE/REEL 

FERROX CUBE TORROID CORE 
9/16 I D  95' 

DIP SPACED FLEX JUMPER l'r,',u I 1 , 
L and pre.stripped  Pkg 20  $1.99 

INSTRUMENT/CLOCK CASE KIT 
Perfect for your opto projects. Solid 
aluminum construction with real walnut 
sides. O.D. 5-3/8" by 5-3/8" by 2" 56.95 ea. 

DEFECTIVE CALCULATORS 
Well, some are and some are not We 
can't afford the time to test them. 52.50 no. 
Batteries not included. 234.00. 

Electronic 
Sales 

Ad 's" -  united poducts Corporation 

Corp. Hdqts., 2300 1st Ave. - Seattle, WA 98121 • (206) 682-5025 

TRANSFORMER Pri. 110 VAC Sec. 11.2 
and 5 VCT  • 1 amp  5.95 ea. 

ROTRON WHISPER FAN #WR2H1 
75CFM, 115VAC. Net $17 00 Meas. 4" 
diam. NOTE: These are not pull outs, 
these are new.  YOUR PRICE S9.95 

CRYSTAL 3.579545 MHZ 
This is the one you need for your time 
base. Reg. Price 54.95 YOUR PRICE 52.50 
(while they last) 

L.E.D. WATCH GUTS (untested) 
All take 2. 1 5V Bat Mess size 75' ea. 2 for 
51.00 

REPEAT OF A SELL-OUT A complete 12 
hour digital clock Some are manufacture 
line rejects, some are returns, and some 
are just  scratched.  Features:  hours, 
minutes, alarm, snooze alarm. Parts value 
alone would equal $20.00, you pay only 
56.00 ea. 

EDGE  METER  loo.o.loo ua 'ix" by 
11/16"  Compare  with other meters 
costing $6.00 Only 52.00 ea. Why pay more? 

THE GOODIE BOX 
1000 ut 25VDC PC   25 
2000 uf 25VDC AXIAL   .50 
18 ga. LINE CORD 6'   .25 
Trimmer Cap. 3-30pf VERT. P-C   .50 
RCA Jack. Right Angle PC   .25 
TINI-JAX  50' ea. 3/1.00 
TO-220 Clip on Heat Sink   .20 
a30 Kynar (any color) 100' Spool  1  00 
Speaker Terms  15. ea. 10/1.00 
10K Lin. 2 watt Pot   .50 
AAA Rechargeable NI-CAD   .95 
Mini-Plug   .50 
S.P.D.T. min. Slide Switch .. 25' ea 5/1.00 

P M  ̂

A.P. PRODUCTS 
A CI  212  534.95 
We stock the full line of A.P Breadboard 
Products. 

22VDC @ 140 MA Adapter  $1.95 
4.5 VDC 0 265 MA Adapter  $1.95 

MINIATURE D.P.D.T. 12VDC RELAY 
500 OHM Coil  1-1/8"  X 3/4 X 3/8" 
ARROW-M SINF2-12V  ONLY 52.99 ea. 
PC Mount 

CLOCK DISPLAY 
National  Semi.  6 Digit  Multiplexed 
Display. .33" Characters (Common 
Cathode). A REAL BUY AT JUST 51.00. 

1/4 WATT 5% DEPOSITED CARBON FILM RESISTOR ASSORTMENTS 
ASST A 10 ea 1 OHM 1.5 OHM 2 OHM 2.7 OHM 3 OHM 3.6 OHM 

4.7 OHM 5.6 OHM 6.8 OHM 8.2 OHM 
ASST B 10 ea 10 OHM 12 OHM 15 OHM 18 OHM 22 OHM 27 OHM 

33 OHM 39 OHM 47 OHM 56 OHM 
ASST C 10 ea 68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 

180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 
ASST D 10 ea 470 OHM 560 OHM 680 OHM 820 OHM 1K 1.2K 

1.5K 1.8K 2.2K 2.7K 
ASST E 10 ea 3.3K 3.9K 4.7K 5.6K 6.8K 8.2K 10K 12K 

15K 18K 
ASST. F 10 ea 22K 27K 33K 39K 47K 56K 68K 82K 100K 

120K 
ASST. G 10 ea 150K 180K 220K 270K 330K 390K 470K 

560K 680K 820K 
ASST. H 10 ea 1M 1.2M 1.5M 1.8M 2.2M 2.7M 3.3M 3.9M 

4.7M 5.6M 
ASST. A-H INCLUDES ALL RESISTOR ASSORTMENTS (800 pcs) 

100 pcs $2.40 

100 pcs $2.40 

100 pcs $2.40 

100 pcs $2.40 

100 pcs $2 40 

100 pcs $2.41 

100 pcs $2 41 

100 pcs $2 4, 
$14.95 eit 

Iv 

it 
ilk I 
.1" . 1  • 8 

PARTS BOARDS A great way to buy parts 
, a budget We guarantee your money's 

..,,rth ONLY $1.00 ea. 

MINIATURE VARIABLE CHOKE 7-14UH 
THW#10223.3  75' 

NAUGAHYDE ZIPPER POUCH 
0 D Approx. 4'X7" Brand new and of the 
finest quality. It even has a convenient 
belt loop.  95° 

IN LINE 3AG FUSE HOLDER  75' 

L.C.D. DISPLAYS 
/E. 

45' EA. 3 FOR $1.00 
(UNTESTED) 

FREE 5 FUNCTION L.C.D. MENS WATCH 
1) DAD', MINIM  /153 MONTH 

II your order totals 550 00 or more we will 
send  you  this national  semiconductor 
C D Watch. valued .it 029 95 

FREE! 
For Master Charge/Visa 

Orders Use Our 
TOLL FREE HOT LINE: 
1-800-426-0634 

for areas outside Washington 
(incl. Alaska & Hawaii) 

.001  0.E.M.'s WELCOME 

Store Hours M F '.1b • SA' 9 

so° Reader Service-see page 211 203 



NEW! 
Tunable 420 MHz Fast 

Scan TV Converter 
Receive Fast Scan Amateur TV in the 420 to 
450 MHz Band with any TV set. Low noise. 
high gain rf Amp with Varactor tuned input 
and outputs. Built in AC supply. Comes in 
two tone walnut & beige cabinet measuring 
1718- x 4.1/4" x 4-1/8-. Factory wired 

with 2-year guarantee. ATVC-10 $59.95 

Basic .Varactor Tuner 

& PS Kit wrinstructions 

ATVC-10K  $39 95 

NEW 
1056 BIT 
EXPANDABLE 
MEMORY KIT 

INCLUDES PC BOARD 

AND PARTS STILL ONLY 

$19.95 

THE VERY POPULAR 

TOPE  • Self Completing Dots & Dashes 
• iambic Operation 

ACCUKEYER • Single Dot & Dash Memories 
KIT  • Provision for Attachment of 

Memory for DX or Contest Work 

Revised version of the Accukeyer featured in the ARRL Handbook. 
Has more logical IC Layout and ON Board sidetone Oscillator. In• 

cludes PC Board, TTL ICs. 555 Timer. IC Sockets. Switch. Speaker, 

Transistors, capacitors and resistors. Requires 5 VDC. $19.95 
Use our PS-5 Power supply kit to power keyer & Memory only $7.95 

MEMORY ADD ON KIT 

3 each: 2102, Push 

Button Switch, Led, 

16 Pin Socket $6.00 

ACCUKEYER MEMORY KIT 
• Same size PC Board as Accukeyer 

• Supplied with one 2102 Memory Chip 

• Room on the board for three more 

• Four chips will total 4224 BITS 

• LED indicator for Programming 

• Adaptable to other keyers 

• Requires 5 volts DC 

RF TRANSISTORS 
SD1018-4  40W  4.5db  450MHz  380-4LFL  15.25  2N3375 3.0W  400 MHz 1060  560 
SD1074  50W  110b  30MHz  500-6LFL  21.15  2N3553 2.5W  175 MHz 1039  1 40 
SD1076  75W  13  50  500-6LFL  24.00  2N3866 1 OW  400 MHz 1039  1 25 
S01088  25W  6  450  500-6LFL  23.25  2N4427 1 OW  175 MHz 1039  1 35 
SD1089  40W  5  450  500-6LFL  27.15  2N5589 3.0W  175 MHz MT71  475 
SD1143  10W  10  200  MT72  10.95  2N5590 lOW  175 MHz MT72  780 
SD1158  12W  5.3  200  10117  12.30  2N5591 25W  175 MHz M172  10.25 
SD1272  30W  6  220  MT72  9.60  2N5913 1 75W 175 MHz 1039  1.70 
SD1278  50W  10  50  MT72  16.30  2N6080 4.0W  175 MHz MT72  5.40 
SD1416  70W  6.7  175  500-6LFL  26.80  2N6081 15W  175 MHz M172  8.45 
SD1428  45W  6.5  175  500-6LFL  22.65  2146082 25W  175 MHz MT72  10 95 
S01433  8W  7.5  450  MT90  9.50  2N6083 30W  175 MHz MT72  12.30 
SD1434  50W  5  450  500.6LFL  34.00  2N6084 40W  175 MHz MT72  16 30 
SD1451  50  14  50  500-6LFL  18.10  2N6094 4 OW  175 MHz X106  660 
SD1477  100W  6  175  500-6LFL  52.85  2146095 15W  175 MHz X106  850 
2N5945  4W  8  450  MT90  10.75  2146096 30W  175 MHz X106  10 35 
2N5946  10W  6  450  MT90  13 00  2N6097 40W  175 MHz X106  20 00 

(01011.1 • 0 0 

•• •••••••1111.1.00 . 

FMMC 1 

••• 
••• 
••• 
111110 

Dynamic 

Touch 

Tone Mic 

$39.95 

11•111ff 

TELCO COMMANDER SERIES RF POWER AMPLIFIERS 

Watts Watts 

Model  input  Output  144-148 MHz 
125  1  25  $ 99.00 

180  10  80  $149.00 
250  25  100  $199.00 

256  25  160  $249.00 
258  1-25  25-180  $299.00 

ULTRA 430 MHz III  3-5  up to 50  $379.00 
other UHF models in production 

F IVI2016A New Ypaoyrksearslems lax 

144 to 149 MHz 1000 CHANNELS 
SHOWN WITH OPTIONAL y P-800 MICRO PROGRAMMER 

Buy your KDK from Aldelco and we'll pay UPS shipping 

48 states.  Sorry no charge cards 

• • • • • • • • • • 
ALAR M CLOCK KIT 

Big 05 LE.  'splays • On Board AC Transformer * 12 
Hour Format with 24 Hour Alarm a Snooze Feature • 
f lapsed Timer Timer feature makes this Popular in Broad 
aSf Stations Its a natural for carS, boats and campers 
when used with optional crystal time base. Fits our Van 
lard cabinet  S21 95 
Crystal time base when purchased with clock  $3 95 

LDELC 0 
A2 

and insurance in the 

accepted on 2016A 

tiKDK 
All the features of the 2015R 
and now with adjustable 
sine wave PL 60 Hz to 203 
Hz. Adjustable low power 
position 1 Watt to 16 Watts. 

Low, Low Price 

$299 
Regulated AC/PS 
Model FMPS 4R  $39 95 

• •  •  •  •  •  •  •  •  •  • 

12 or 24 HOUR DIGITAL CLOCK KIT 

Uses 05 Display LED 5314 Clock Chip Freeze feature for 
accurate set, fits our standard cabinet  ONL y$19 95 

CLOCK CABINETS 
Woodgram or black leather 

CRYSTAL TIME BASE KIT 
Includes PC Board. Crystal, al/parts and instructions sa 95 

ea $4 95 

CRYSTAL SOCKETS 
HOLDS 8 HC25U  $ ,̀4 
Single HC25U 

BUILD A 6 DIGIT 500 MHz 
FREQUENCY COUNTER 

COMPLETE LUNCH COUNTER KIT $79.95 
Includes a reprint of a six-page construc 
lion article from Dec. 1978. 73 Magazine 

Aldelco can supply 3 PC 
boards. Silk screened front 
panel and complete instruc-
tions for only $12.50 & ship-
ping. 

SOME PARTS USED IN COUNTER 

11C9O Prescaler  14.50 
74C925 Multiplex  9.95 
F9368 Driver (2)  790 
1 MHz XTAL  7.95 
10.60 pF trim cap  60 
Resistor kit  1.75 
Capacitor kit  5.50 
See six page construction article in DP(' 
1978 73 Magazine 

ALDELCO KITS 
DUAL DIGITAL 12/24 HOUR CLOCK KIT 
NOW WITH A NEW WALNUT GRAIN 
WOOD  CABINET 

 TJ 
ONLY 
$49.95 
BIG 

MODEL ALD 5-W  0.5 LEDS 
Features 

12 or 24 Hour Operation on either clock 

Each Clock separately controlled 

Freeze feature for time set 

Easy assembly for clock and cabinet 

ADJUSTABLE POWER SUPPLY KITS 
5.15 Volts 500 MA Model PS5  $7.95 

12-20 Volts 500 MA Model PS12  795 

2789A MILBURN AVE, BALDWIN, N.Y. 11510 

516 378 4555 

Add 6 % shipping. Add $1.00 for orders under $10.00. Out of U.S.A. add 15", shipping and certified check or money order in U.S. funds. 
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TEACHES 'Am Ur THEORY! 

• NOVICE STUDY GUIDE—SG7357—Here is a completely new study 
guide and reference book for the potential ham. This is not a ques-
tion/answer memorization course. Electronic and radio fundamentals are 
presented and explained in an easy-to-understand fashion, preparing the 
beginner for the Novice exam. Includes the latest FCC amateur regula-
tions, as well as application forms. Easily the best path into the exciting 
world of ham radio! $4.95.* 

• GENERAL CLASS STUDY GUIDE—SG7358—A complete theory course 
for the prospective General or Technician. This reference explains tran-
sistor, amplifier, and general radio theory, while preparing the Novice for 
the "big" ticket. After getting your ticket, you'll use this guide again and 
again as an electronic reference source. Not a question/answer guide that 
becomes dated when the FCC updates the amateur exams. $5.95.' 

• ADVANCED CLASS STUDY GUIDE—SG1081 —Ready to upgrade your license? To prevent retaking the FCC theory exam, you 
need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techniques are covered in 
detail in this easy-to-follow study guide. Special modes and techniques, such as RTTY, are also treated. An engineering degree is 
not necessary to master Advanced theory—try this book before visiting the examiner's office! $5.95.• 

• EXTRA CLASS LICENSE STUDY GUIDE—SG1080—Before going for your 1 x 2 call, it pays to be a master of the Extra class 
electronic theory. This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is 
presented. Antennas, transmission lines, swr are discussed, as well as noise, propagation, and specialized communication 
techniques. This book is not a classroom lecture or memorization guide, but rather a logical presentation of the material that must 
be understood before attempting the Extra exam. Save yourself a return trip to the FCC and try the 73 method first! $5.95.* 
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NOVICE THEORY TAPES 
Startling Learning Breakthrough 

• NOVICE THEORY TAPES—CT7300—Startling Learning Breakthrough. You'll be astounded at how 
really simple the theory is when you hear it explained on these tapes. Three tapes of theory and one of 
questions and answers from the latest Novice exams give you the edge you need to breeze through 
your exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of our 
tapes for the incredibly low price of ONLY $15.95.• 
Scientists have proven that you learn faster by listening than by reading because you can play a 
cassette tape over and over in your spare time—even while you're driving! You get more and more info 
each time you hear it. 
You can't progress without solid fundamentals. These four hour-long tapes give you all the basics 
you'll need to pass the Novice exam easily. You'll have an understanding of the basics which will be 
invaluable to you for the rest of your life! Can you afford to take your Novice exam without first listen-
ing to these tapes? Set of 4—$15.95.• 

SSTV 
• SLOW SCAN TELEVISION 
TAPE—CT7350—Prize-winning 
programs from the 73 SSTV 
contest. Excellent for Demo! 
$5.95.• 
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Any Four Tapes For $15.95! • 
$4.95 Each! • 

"GENESIS" 
5 WPM —CT7305 —This is the beginning 
tape for people who do not know the code 
at all. 11 takes them through the 26 letters, 
10 numbers and necessary punctuation, 
complete with practice every step of the 
way using the newest blitz teaching tech-
niques. It is almost miraculous! In one 
hour many people—including kids of ten 
—are able to master the code. The ease of 
learning gives confidence to beginners 
who might otherwise drop out. 

\ 73 N O VI CE 4;1 
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"THE STICKLER" 
6 + WPM —CT7306 —This is the practice 
tape for the Novice and Technician li-
censes. It is made uo of one solid hour of 

73 CODE SYSTEM TAPES 
code, sent at the official FCC standard (no 
other tape we've heard uses these stan-
dards, so many people flunk the code 
when they are suddenly—under pressure 
—faced with characters sent at 13 wpm 
and spaced for 5 wpm). This tape is not 
memorizable, unlike the zany 5 wpm tape, 
since the code groups are entirely random 
characters sent in groups of five. 

"THE CANADIAN" 
10 + WPM — CT7310 — 73 hasn't forgotten 
the Canadian hams—our 10 WPM tape 
prepares you to breeze through your coun-
try's licensing exams. Like the other code 
groups, the tape is not memorizable and, 
once mastered, provides a margin of safe-
ty in the actual text situation. 

"BACK BREAKER" 
13 + WPM —CT7313 —Code groups 
again, at a brisk 13 per so you will be at 
ease wien you sit down in front of the 
steely-eyed government inspector and he 
starts sending you plain language at only 
13 per. You reed this extra margin to over-
come the panic which is universal in the 
test situations. When you've spent your 
money and time to take the test, you'll 
thank heavens you had this back-breaking 
tape. 

"COURAGEOUS" 
20 + WPM —CT7320—Code is what gets 
you when you go for the Extra class li-
cense. It is so embarrassing to panic out 
just because you didn't prepare yourself 
with this tape. Though this is only one 
word faster, the code groups are so diffi-
cult that you'll almost fall asleep copying 
the FCC stuff by comparison. Users report 
that they can't believe how easy 20 per 
really is with this fantastic one hour tape. 

"OUTRAGEOUS" 
25 + WPM —CT7325—This is the tape for 
that small group of overachieving hams 
who wouldn t be content to simply satisfy 
the code requirements of the Extra Class 
license. It's the toughest tape we've got 
and we keep a permanent file of hams who 
have mastered it. Let us know when you're 
up to speed and we'll inscribe your name 
in 73's CW -Hall of Fame." 

CO( COURSE 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

'Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 Magazine. 

FOR CUSTOMER SERVICE CALL (603) 924-7298 
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• BEHIND THE DIAL—BK7307—By Bob Grove. Get more fun out 
of shortwave listening with this interesting guide to receivers, 
antennas, frequencies and interference. $4.95.• 
• THE CHALLENGE OF 160—BK7309—is the newest book in the 
73 technical library, dedicated to 160 meter operating. Si Dunn pro-
vides all necessary information to get started on this unique band. 
The all-important antenna and ground systems are described in 
detail. The introduction contains interesting photos of Stew 
Perry's (the King of 160) shack. This reference is a must for new 
and experienced "Top Band" operators. Price: $4.95.• 
• IC OP-AMP COOKBOOK—BK1028—by Walter G. Jung. Covers 
not only the basic theory of the IC op amp in great detail, but also 
includes over 250 practical circuit applications, liberally il-
lustrated. 592 pages, 51/2 x 81/2 , softbound. $12.95.* 

• THE POWER SUPPLY HANDBOOK— BK7305—Need a power supply for a gadget you're building? In the POWER SUPPLY HAND-
BOOK there are dozens ready-to-build, plus detailed steps for designing your own. There are circuits and parts lists for all kinds of 
supplies, ranging from simple DC types to highly stable regulated versions. If you need a circuit to convert a DC voltage to a higher or 
lower voltage, turn DC into AC, or AC to DC—then this is the book you need. With more than 400 pages, you should be able to find just 
the circuit you need. Without a doubt one of the best power supply source books available, compiled by the editors of 73. $7.95.• 
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• SSB ... THE MISUNDERSTOOD MODE—BK7351 —by James B. 
Wilson. Single Sideband Transmission ... thousands of us use it 
every day, yet it remains one of the least understood facets of 
amateur radio. J. B. Wilson presents several methods of sideband 
generation, amply illustrated with charts and schematics, which 
will enable the ambitious reader to construct his own sideband 
generator. A must for the technically-serious ham. $5.50.• 
• SSTV HANDBOOK—BK7354(hardcover), BK7355(sof tcover)— 
This excellent book tells all about it, from its history and basics to 
the present state-of-the-art techniques. Contains chapters on cir-
cuits, monitors, cameras, color SSTV, test equipment and much 
more. Hardbound $7.00, softbound $5.00.• 
• WEATHER SATELLITE HANDBOOK—BK7370 —Simple equip-
ment and methods for getting good pictures from the weather 
satellite. Antennas, receivers, monitors, facsimile you can build, 
tracking, automatic control (you don't even have to be home). Dr. 
Taggart WB8DQT.$4.95.• 

• 73 DIPOLE AND LONG-WIRE ANTENNAS—BK1016—by Edward M. Noll W3FQJ. This is the first collection of virtually every type of 
wire antenna used by amateurs. Includes dimensions, configurations, and detailed construction data for 73 different antenna types. 
Appendices describe the construction of noise bridges, line tuners, and data on measuring resonant frequency, velocity factor, and 
swr. $5.50. • 

• INTRODUCTION TO RTTY—BK7380—A beginner's guide to 
radioteletype including teletypewriter fundamentals, signals, 
distortion and RTTY art. You can be a RTTY artist! A 73 publica-
tion. $2.00.• 

• THE NEW RTTY HANDBOOK—BK7347— is a new edition and 
the only up-to-date RTTY book available. The state of the art has 
been changing radically and has made all previous RTTY books ob-
solete. It has the latest circuits, great for the newcomer and expert 
alike. $5.95.• 
• PROPAGATION WIZARD'S HANDBOOK—BK7302—by J. H. 
Nelson. When sunspots riddled the worldwide communications 
networks of the 1940's, John Henry Nelson looked to the planets 
for an answer. The result was a theory of propagation forecasting 
based upon interplanetary alignment that made the author the 
most reliable forecaster in America today. The book provides an 
enlightened look at communications past, present, and future, as 
well as teaching the art of propagation forecasting. $6.95.• 
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• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS—BK7304 
— With the GIANT Book of Amateur Radio Antennas by your side, 
antennas will become the least of your worries. Over 450 pages of 

GI  design ideas, theory and reference data make this boo k live  up  to  
its title. The 7 chapters cover everything from basic antenna theory 
through designs for DIY accessories, as well as dozens of antenna 
designs. Whether planning to build or buy, design or admire, test 
or enjoy a ham antenna—this is the book for you. From the editors 
of 73; published by Tab Books. $12.95 Hardback.* 
• 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS— BK1069— 
by Edward M. Noll W3FQJ. Describes 73 different antennas for 
amateurs. Each design is the result of the author's own ex-
periments covering the construction of noise bridges and antenna 
line tuners, as well as methods for measuring resonant frequency, 
velocity factor, and standing-wave ratios. 160 pages. $5.50.* 

• VHF ANTENNA HANDBOOK —BK7368—The NEW VHF Anten-
na Handbook details the theory, design and construction of hun-
dreds of different VHF and UHF antennas ... A practical book 
written for the average amateur who takes joy in building, not full 
of complex formulas for the design engineer. Packed with 
fabulous antenna projects you can build. $4.95.* 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

'Add $1 00 handling charge Note: Prices subject to change on books not published by 73 Magazine 

Raoa...Book 
Antennas 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 



TEST EQUIPMENT 
•RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD—BK1044—Rf burst, function, square wave generators. 
variable length pulse generators-100 kHz marker, i-f and rf sweep 
generators, audio osc, af/rf signal injector, 146 MHz synthesizer, 
digital readouts for counters, several counters, prescaler, 
microwave meter, etc. 252 pages. $5.95.• 

•VOL. I COMPONENT TESTERS—LB7359— ... how to build 
transistor testers (8), diode testers (3), IC testers (3), voltmeters 
and VTVMs (9), ohmmeters (8 different kinds), inductance (3), 
capacity (9), 0 measurement, crystal checking (6), temperature (2), 
aural meters for the blind (3) and all sorts of miscellaneous data on 
meters . . . using them, making them more versatile, making stan-
dards. Invaluable book. $4.95.• 
•VOL. II AUDIO FREQUENCY TESTERS—LB7360— ... jam 
packed with all kinds of audio frequency test equipment. If you're 

into SSB, RTTY, SSTV, etc., this book is a must for you . . . a good 
book for hi-fi addicts and experimenters, too! $4.95.• 

• VOL. III RADIO FREQUENCY TESTERS—LB7361 —Radio frequency waves, the common denominator of Amateur Radio. 
Such items as SWR, antenna impedance, line impedance, rf output and field strength; detailed instructions on testing these 
items includes sections on signal generators, crystal calibrators, grid dip oscillators, noise generators, dummy loads and 

much more. $4.95.* 
• VOL. IV IC TEST EQUIPMENT—LB7362—Become a troubleshooting wizard! In this fourth volume of the 73 TEST EQUIP-
MENT LIBRARY are 42 home construction projects for building test equipment to work with your ham station and in servicing 
digital equipment. Plus a cumulative index for all four volumes of the 73 TEST EQUIPMENT LIBRARY. $4.95.• 
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• 73 MAGAZINE BINDERS—Preserve and 
protect your collection for your lifetime! 
There's no excuse for lost issues when you 
have these handsome red binders with 
gold lettering. Order 1—BN1001 —for 
$6.50; 2 or more—BN1002—for $6.00 
each.  • (specify 1978 or 1979 binders) 

•GSL CARDS-73 turns out a fantastic 
series of QSL cards at about half the cost 
of having them done elsewhere because 
they are run as a fill-in between printing 
books and other items in the 73 Print Shop. 
250 Style W —QW0250—for $8.95; 500 
Style W —QW0500—for $13.95; 250 Style 
X-0X0250—for $8.95; 500 Style X— 
QX0500—for $13.95; 250 Style Y-0Y0250 
—for $8.95; 500 Style Y—QY0500—for 
$13.95. • 

WER-EQUippEd liAM SI-IACk 
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• HOW TO BUILD A MICROCOMPUTER— 
AND REALLY UNDERSTAND IT—BK7325 
—by Sam Creason. The electronics hobby-
ist who wants to build his own microcom-
puter system now has a practical "How-
To" guidebook. Sam Creason's book is a 
combination technical manual and pro-
gramming guide that takes the hobbyist 
step-by-step through the design, construc-
tion, testing and debugging of a complete 
microcomputer system. $9.95.• 

• 1979 WORLD REPEATER ATLAS— 
BK7346 —With a new easy-to-use format. 
the 1979 World Repeater Atlas is the larg-
est ever published by 73. More than 230 
pages of repeaters, listed by both location 
and frequency, together with over 50 loca-
tion maps—make this the best repeater 
atlas ever! Nearly 2000 separate repeater 
locations are shown on the maps, with 
greater accuracy than ever before. $4.95.* 

• BACK ISSUES—Complete your collec-
tion: many are prime collectables now. 
classics in the field! A full collection is an 
invaluable compendium of radio and elec-
tronics knowledge! 

Single back issue—ST0000— 
$3.00; 
25 our choice—ST2500—$12.00*; 
25 your choice—ST2501 —$25.00'; 
5 your choice—ST0500—$8.50 •; 
10 your choice—ST1000—$14.00. • 

Style W 
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• OWNER REPAIR OF AMATEUR RADIO EQUIPMENT—BK7310—Frank Glass shares over 40 years of operating, servicing. 
and design experience in this book. There are several books and numerous articles available on the subject of repairs to elec-
tronic equipment. The information within these books ranges from the elementary to the highly technical written for the top 
engineers in the field. But this book stands out from the rest in that it is written in narrative style aimed at conveying the con-
cept of electronic servicing. A written discussion of how components work and how they are combined to provide communica-
tion equipment is used to help the reader understand the concepts required to service station equipment. $7.95.* 
• A GUIDE TO HAM RADIO—BK7321 —by Larry Kahaner WB2NEL. What's Amateur Radio all about? You can learn the basics 
of this fascinating hobby with this excellent beginner's guide. It answers the most frequently asked questions in an easy-going 
manner, and it shows the best way to go about getting an FCC license. A Guide to Ham Radio is an ideal introduction to a hobby 

enjoyed by people around the world. $4.95.• 
• LIBRARY SHELF BOXES—These sturdy white, corrugated, dirt-resistan: boxes each hold a full year of 73 or Kilobaud Micro-
computing. With your order, request self-sticking labels for any of the following: 73, Kilobaud Microcomputing, CQ, OST, Ham 
Radio, Personal Computing, Radio Electronics, Interface Age, and Byte. Order 1—BX1000 —for $2.00; order 2-7 —BX2002 —for 

$1.50 each; order 8 or more—BX1002 —for $1.25 each. 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

•Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 Magazine. 

FOR CUSTOMER SERVICE CALL (603) 924-7298 



That's the size of the world's 
most co mprehensive guide to 
the subject of ha m radio: 

18 years of 73 Magazine.   

The back issues of 73 are a gold mine of interesting articles. Unlike 
the other magazines, which fill their pages with activity reports, 
there's little to go stale in 73. You'll find pioneering articles on SSTV, 
FM, repeaters, ICs, and computers. Even the editorials are fun as 
Wayne Green's dire predictions, like the debacle of incentive licens-
ing, have come to pass. 

Clip the coupon below and send for 73's new back issue catalogue. 
Treat yourself (or a friendly ham) to some fun, and a fantastic bargain 
to boot. 

0 YES! Rush me 73's FREE Back Issue Catalogue! 
Name   
Address   

City  State  Zip   

magazine  
PETERBOROUGH NH 03458 
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ALL NE W 1979 
REPEATER ATLAS 
OF THE WORLD 

The all new 1979 Repeater Atlas is now available as a 
result of the cooperation of hundreds of individuals. 
repeater groups, and coordinators. This is the largest 
atlas available anywhere. It includes 234 pages, 50 
location maps, over 4,500 stations, and 9,000 entries, 
in a new, easy-to-use format indexed by location and 
frequency. Call Toll Free (800) 258-5473; have your 
credit card handy and order your 1979 Repeater Atlas 
(BK 7346) today. $4.95 

73 magazine 
Peterborough NH 03458 
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r MOVING? 
Let us know 8 weeks in advance so that you won't 
miss a single issue of 73 Magazine. 
Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing 
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to: 

73 magazine 
Subscription Department 

P.O. Box 931 
Farmingdale NY 11737 

0 Address change only 
0 Extend subscription  0 Payment enclosed (1 extra BONUS issue) 
0 Enter new subscription  0 Bill me later 

I 0 1 year $18.00 

If you have no label handy, print OLD address here. 

ILZI 
iz) Name  Call   

IAddress   

I LL'i City  State   Zip   

I7 print NE14'addres.s here: 

cr, 
Irci) Name  Call   

I Lr)  Address   

I City  State   Zip  

Propagation 
by 

J. H. Nelson 

EASTERN UNITED STATES TO: 
GMT: 00  02  04  06  08  10  12  14  16  18 20 27 

ALASKA 14A 14 14 1 7 7 7 1 14 14A 214 2IA 

ARGENTINA 21 14 14 14 7 7 14 21A 2IA 2IA 21A 21 

AUSTRALIA 21A 14 74, 78 78 78 7B 14 14 I4A 21A 2IA 

CANAL ZONE 71 14 7A 7 7 7 14 2IA 21A 21A 21A 2IA 

ENGLAND 7A 1 7 7 1 7A I4A 2IA 2IA 2IA 21 14 

HA WAII 21A 14 148 78 1 7 7 78 14 21 2IA 2IA 

INDIA 148 148 /8 78 78 /8 14 21 14 14 14 78 

JAPAN 21 14 148 78 78 7 7 7 /B 78 14 14A 

MEXICO 21 14 7A 7 7 1 14 21 21 7IA 21A 2IA 

PHILIPPINES I4A 14 748 78 78 78 78 14 14 14 148 21 

PUERTO RICO 14 14 7 7 7 7 14 2IA 2IA 2IA 21 21 

SOUTH AFRICA 14 14 1413 78 713 14 2IA 21A 2IA 2IA 7IA 21 

U S S. R. 7 / 1 P 70 18 14 21A 714 14 140 70 

WEST COAST 21A 14 7 I I 7 1 14 2, 21A 21A 2IA 

CENT . 
A II s 0 

ALASKA 21 14 4 7 7 1 7 7 14 21 21A 21A 

ARGENTINA 21 14 14 14 7 7 14 21 21A 2IA 7IA 274 

AUSTRALIA 21A 71 14 7A 78 78 78 14 14 I4A 2IA 71* 

CANAL 2014E 71 14 14 7 7 7 14 21 2IA 21A 2IA 71* 

ENGLAND 7A 7 1 1 7 78 14 21 21A 21A 21 14 

HA WAII 2IA 21 14 148 7 7 7 7 14 216 28 21A 

INDIA 14 14 713 78 78 78 78 14 14 14 14 7E1 

JAPAN 21A 14 148 78 78 7 7 7 78 78 14 21A 

MEXICO 21 14 7 7 7 7 7 14 21 21 214 2IA 

PHILIPPINES 21A 14 148 78 78 78 7E1 14 14 14 14 21 

PUERTO RICO 21 14 14 7 1 1 14 21 21A 210, 2IA 2IA 

SOUTH AFRICA 14 14 148 IB 78 /13 14 21A 2IA 21A 21* 21 

78 7 7 1 /li  78 /8 I4A 21  14 14 78 

ALASKA 

s, 

2IA I4A 

UNITE 'WESTE N 
14 7 7  7 

ST ATES 

7 7 7A  14 

0 

21 2IA 

ARGENTINA 
2IA 21 14 14 14 14 78 14 2IA 21A 21A 21A 

AUSTRALIA 
28 28 21 VI 14 78 78 78 14 14A ;IA IA 

CANAL ZONE 
21A 14 14 7 7 7 7A 21 2IA 2IA 21A 2IA 

ENGLAND 
78 7 7 7 7 7 70 14 21A 21A 21 14 

HAWAII 
28 274 21 14 7 7 7 7 14 21A 28 28 

INDIA I4 14 74 78 713 78 78 713 14 14 14 78 

JAPAN 2IA 21 14 78 78 7 7 7 7 78 14 276 

MEXICO 
21A 14 14 7 7 7 7 14 21 1 ;IA IA 

PHILIPPINES 21A 2IA 2, 7E1 7B 78 70 7A 14 14 14 IA 

PUERTO RICO 21A 14 14 7 7 7 7 14 21 21A ;IA 21A 

SOUTH AFRICA 14 14 78 78 78 78 78 14 21 2IA 21A 21 

78 78 1 7 18 71,1 78 7A II 14 148 78 

EAST COAST 2IA 14 7 7 7 7 7 14 21 IA _21A IA 

A = Next higher frequency may also be useful 
B = Difficult circuit this period 
F = Fair 
G = Good 
P = Poor 
SF = Chance of solar flares 

october 

sun m en tue w ed th u Ir. sat 

1 
G 

2 
F 

3 
G 

4 
G 

5 
G 

6 
G 

7 
G 

8 
G 

9 
G 

10 
G 

11 
F 

12 
F 

13 
F 

14 
F 

15 
G 

16 
G 

17 
G 

18 
G 

25 
G 

19 
G 

20 
G 

21 
F 

22 
F 

23 
G 

24 
G 

26 
G 

27 
G 

28 
G 

29 
G 

30 
G 

31 
P 

. 

I 
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READER SERVICE 
A46  ABC Communications   119 
Al  Adirondack Radio Supply   155 
A24  Adva Electronics  202 
A94  Advanced Electronics Applica-

tions   165, 167 
A60  AED Electronics   169 
A92  AHF Antennas   159 
AI07 AJT Enterprises   160 
A2  Alde!co   204 
A40  Amateur Radio Supply of Nash-

ville. Inc   73 
A21  Amateur-Wholesale Electronics 

  184, 185 
A106 AMC Engineering   161 
A26  Amidon   160 
•  Amsat   85 
A80  Anteck   173 
AS  Apt ron Laboratories   160 
•  Associated Radio   196 
A100 Autek   183 
B23  Barker-Williamson   151 
B54  Barry Electronics   152 
842  Brodie Electronics Co   159 
B8  Bullet Electronics  200 
C3  Clegg   151, 158 
C21  Coakit   18 
C106 Command Productions   157 
C58  Communications Center, NE 

  49, 111 
C5  Communications Electronics115 
C115 Communications Electronics 

Specialties   158, 177 
C6  Communications Specialists 

  16, 17 
C105 Communications & TV Unitd. 152 
C124 Cost El lective Computer Service 

 86 
06  Peter W. DahlCompany   123 
062  Datong   164 
029  Dielectric Communications  161 
•  Digital Research Corp   190 

•  Digital Research Parts   191 
D23  Dovetron   177 
DI 1 Drake   31 
D25  DSI Instruments   140, 141 
F5  Flesher Corporation   173 
G27  Gemini Instrument Co   157 
G12  Germantown Amateur Supply 

  113 
G26  G & G Electronics   162 
G22  G IS M O    120 
G4  Godbout Electronics   194 
•  Hal Communications   15 
H24  Hal-Tronix   121, 179 
H2  Ham Radio Center  92, 101 
H16  Hamtronics, NY   189 
H8  Hamtronics, PA   159 
H5  Heath   167, 168, 173 
H3  Henry Radio   Cll, 25 
H44  HFT, Inc   157 
H36  Hustler   167 
•  1COM   19 
145  Info-Tech. Inc   175 
132  Instant Software  87-89 
143  lnsta-Pac   157 
19  Integrated Circuits, Unitd,  201 
127  iRL   118 
J1  Jameco Electronics   195 
J2  Jan Crystals   151 
•  Kantronics   169 
•  Kenwood  CIV, 5. 135 
K14  Key Electronics   18 
•  Kilobaud Microcomputing.  83 
K4  KLM Electronics   18 
L25  The Logic Store  as 
L9  Long's Electronics   124-129 
L10  L-Tronics   121 
M48  Macrotronics, Inc   153 
M35  Madison Electronics Supply 

57, 71. 121, 123, 153, 159, 161. 179 
M36  Maggiore Electronic Lab   157 
M100 Metz   64 

M52  MFJ Enterprises  21, 65, 119. 150 
M8  MHZ Electronics   186, 187 
M69  Micro Control Specialties... 160 
M95  Micro Management Systems.. 18 
MI09 Mil Industries  152.166 
M76  M & M RF Distributors/Lunar. 122 
M57  Monroe Electronics   163 
N22  Non-Linear Systems  31 
05  OK Machine & Tool  85,165 
03  Optoelectronics, Inc   110 
•  Palomar Engineers  as 
P31  Panasonic  33 
P20  para-graphics   161 
P41  P.C. Electronics   153 
P44  Pickering Codemaster Co.  158 
P64  Rudy Plak   162 
P2  Poly Paks   197 
03  Quest Electronics   181 
RI  Radio Amateur Callbook   175 
•  Radio World   160 
R8  Ramsey Electronics   51, 188 
R27  RF Power Labs, Inc   122 
SI6  Selectronics   162 
S63  Semiconductor Surplus. 182, 199 
S3  Sentry Manufacturing   153 
S33  S-F Amateur Radio Services 

  18, 169 
S117 Spacecoast Research  86 
S7  Space Electronics   152 
S81  Spectronics, Inc   192, 193 
S8  Spectrum Commun   106, 107 
SIO  SST Electronics   185 
S43  Surplus Electronics   198 
S44  Swan Elw'r Mfg. Co   177 
152  Tele-Tow'r Mfg. Co   177 

Ten-Tec, Inc   11, 97 
155  TET USA  41 
134  Thomas Commun  26. 27 
148  Tower Electronics Corp.. 123,160 
118  Trac Electronics Corp   163 
T3  Tufts Radio Elec  66, 67, 163 

U10  UDM Enterprises   157 
U13  Ultima Electronics, Ltd   157 
U9  Unadilla/Reyco Division   159 
U2  Unarco-Rohn   162 
U8  United Products  203 
V24  Vibroplex   13, 158 
W15  Wacom   155 
W18  Western Electronics.  158, 175 
W2  Wilson Electronics  3 
W33  Wilson Systems, Inc   93-96 
X3  Xitex Corp   120, 166 168 
Y1  Yaesu Elec   CIII, 7, 23, 53 
From 73  72, 131-134, 179, 205-209 

•Reader Service inquiries not honored. 
Please contact advertiser directly. 

BOOKS, ETC. 
BK1016  73 DIPOLE & LONG WIRE ANTENNAS  $ 5.50 
ST0000  73 BACK ISSUE  $ 3.00 
ST2500  73 BACK ISSUES-25 OUR CHOICE  $12.00 
ST0500  73 BACK ISSUES-5 YOUR CHOICE  $ 8.50 
ST1000  73 BACK ISSUES-10 YOUR CHOICE  $14.00 
ST2501  73 BACK ISSUES-25 YOUR CHOICE  $25.00 
BK7307  BEHIND THE DIAL  $ 4.95 
BN1001  BINDER-73-1   $ 6.50 
BN1002  BINDER-73-2 AND UP  $ 6.00 
BK7309  CHALLENGE OF 160  $ 4.95 
CT7305  CODE TAPE-5 WPM  $ 4.95 
CT7306  CODE TAPE-6 + WPM  $ 4.95 
CT7310  CODE TAPE-10 + WPM  $ 4.95 
CT7313  CODE TAPE-13 + WPM  $ 4.95 
CT7320  CODE TAPE-20 + WPM  $ 4.95 
CT7325  CODE TAPE-25 + WPM  $ 4.95 
CT7394  CODE TAPES (ANY FOUR ABOVE)  $15.95 
BK7321  GUIDE TO HAM RADIO  $ 4.95 
BK7304  GIANT BOOK OF AMATEUR RADIO 

ANTENNAS   $12.95 
BK7325  HOW TO BUILD A MICROCOMPUTER & REALLY 

UNDERSTAND IT  $ 9.95 
BK1028  IC OP AMP COOKBOOK  $12.95 
BK7380  INTRO TO RTTY  $ 2.00 
CT7300  NOVICE THEORY TAPES  $15.95 
BK7310  OWNER REPAIR OF AMATEUR RADIO 

EQUIPMENT   $ 7.95 

.--BK7305  POWER SUPPLY HANDBOOK  $ 7.95 
BK1015  PRACTICAL ANTENNAS FOR THE RADIO 

AMATEUR  $ 9.95 
BK7302  PROPAGATION WIZARD'S HANDBOOK  $ 6.95 
QW0250 QSL CARDS-STYLE W-250  $ 8.95 
QW0500 QSL CARDS-STYLE W -500  $13.95 
QX0250  QSL CARDS-STYLE X-250  $ 8.95 
QX0500  QSL CARDS-STYLE X-500  $13.95 
QY0250  QSL CARDS-STYLE Y-250  $ 8.95 
QY0500  QSL CARDS-STYLE Y-500  $13.95 
BK7346  1979 WORLD REPEATER ATLAS  $ 4.95 
BK1044  RF DIGITAL TEST EQUIPMENT  $ 5.95 
BK7347  RTTY HANDBOOK  $ 5.95 
BX1000  SHELF BOX-1  $ 2.00 
BX1001  SHELF BOXES-2  $1.50 each 
BX1002  SHELF BOXES-8 AND UP  $1.25 each 
BK7351  SSB THE MISUNDERSTOOD MODE  $ 5.50 
BK7354  SSTV HANDBOOK (HARDCOVER)  $ 7.00 
BK7355  SSTV HANDBOOK (SOFTCOVER)  $ 5.00 
CT7350  SSTV TAPE  $ 5.95 
SG1081  STUDY GUIDE-ADVANCED CLASS  $ 5.95 
SG1080  STUDY GUIDE-EXTRA CLASS  $ 5.95 
SG7358  STUDY GUIDE-GENERAL CLASS  $ 5.95 
SG7357  STUDY GUIDE-NOVICE CLASS  $ 4.95 
LB7359  TEST EQUIP LIB V1 -COMP TESTERS  $ 4.95 
LB7360  TEST EQUIP LIB V2-AUDIO TESTERS  $ 4.95 
LB7361  TEST EQUIP LIB V3-RADIO EQUIP  $ 4.95 
LB7362  TEST EQUIP LIB V4-IC TEST EQUIP  $ 4.95 
BK7348  TOOLS & TECHNIQUES  $ 4.95 
BK1069  VERTICAL BEAM & TRIANGLE ANTNS  $ 5.50 
BK7368  VHF ANTENNA HANDBOOK  $ 4.95 
BK7370  WEATHER SATELLITE HANDBOOK  $ 4.95 
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RE ‘DER SERVICE To re-
ceive more information 
from any of the adver-
tisers in this issue of 73, 
postage-paid return cards 
are provided here for your 
convenience. If you wish 
to hear from one or several 
advertisers, refer to the ad 
itself. You will find num-
bers near the logo of each 
advertiser. Each repre-
sents the advertiser's in-
dividual Reader Service 
Number. Circle the cor-
responding numbers on 
one of the cards on this 
page. include your name. 
address & zip, and drop in 
a mailbox. In 4-6 weeks 
you'll hear from the adver-
tiser directly. 
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READER SERVICE REPLY CARD 
Return this card to receive full information on the many products advertised in this 
issue. Limit: 25 requests.  Subscriber  Newsstand. This card is valid until 

December 31, 1979. 

A 1  A94  C21  062  H16  K4  M69  P41 S16 T52 
A2  A100 C58  F5  H24  K14  M76  P44 S33 T55 
A6  A106 C105 G4  H36  L9  M95  P64  S43  U2 
A21  A107 C106 G12  H44  L10  M100 03  S44 U8 
A24  88  0115 G22  19  L5  M109 R1 S63 U9 
A26  B23  0124 G26  127  M8  N22  R8 S81  U10 
A40  B42  D6  G27 132 M35 03 R27  S117 U13 
A46  854  D11  H2  143  M36  0 S3  T3 V24 
A60  C3  023  H3  145  M48  P2  S7  T18  W2 
480  C5  D25  H5  J1  M52  P20  S8  T34  W15 
A92  C6  029  H8  J2  M57  P31  S10  148  W18 

W33 
X3 
Y1 
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This month's ARTICLE WINNER (title page number).   
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A Breakthrough In Technology! 

THE YAESU 
FT-207R 

BNC Ante -Ina Connector — 

Squelch Control 

Audio Gain Control   

Condensor Mike 

6-Digit LED Readout 
1 

5 

1  8 

I. 

Keyboard Entry 

Keyboard Lock 

0 

MR 

MICROPROCESSOR CONTROLLED 
SYNTHESIZED HANDIE 

Clear/Busy Auto Scam Selector 

-4 —Repeater/Simplex Offset SNitch 

-4 —Remote Speaker/Mike Input 

— 5 KHz Up 

Channel Busy Lamp 

Traismit Indicator 

Display On/Off 

The Yaesu FT-207R Synthesized Handle 
has all the features you could want in a very compact package 

• 144-148 MHz Range 
• 10 KHz Steps 

• 3 Watts Output 
• 4 Memories plus Programmable Offset 
• Priority Channel 

• Memory and Banc Auto Scan 
• Optional Equipment: 

Tone Squelch, Speaker/Mike, 

riarmo 
Price And Specifications Subject To 
Change Without Notice Or Obligation 

• Keyboard Encoded Frequency Entry 
• 2 Tone (Touchton e ) Input from Keyboard 

• Keyboard Lock guards against accidental 
frequency change 

• Odd Splits Can Be Programmed from Keyboard 
• Automatic Battery Saver Fealure for LED Display 

• Rubber Flex Antenna 

Nicads, Battery Charger 

The radio. 679X 

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (213) 633-4007 

YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati OH 45246 



...synthesized, BIG LCD, 
10 memories, 
scanning...and more! 

Kenwood TR-2400...It's a synthesized 2 meter 
hand-held transceiver., the answer to any 
Amateur's operating requirements! Its many 
advanced features include: 

CONVENIENT TOP CONTROLS 

• LCD digital readout 
• Readable in direct sunlight (better than LEDs) 
Readable in the dark (with lamp switch) 

• Virtually no current drain (much less than LEDs) 
display stays on 

• Shows receive and tra-  t frequencies and memory 
channel 

• 10 memories (always retained with battery backup) 
• Automatic memory scanning (for "busy" or "open" 
channels) 
Mode switch for the following operations: 
Simplex 
Standard repeater by offsetting the transmit frequency 
+ 600 kHz or -- 600 kHz 

• Repeater with nonstandard splits by offsetting the 
transmit frequency to any fret:, iency stored in memory 10 

• REVERSE momentary switch for the following applications: 
• Checking signals on thr) input of a repeater 
• Determining if a reperter is "upside down" 
• Built-in Touch-Tone gi;.•neratcir using 16-button keyboard 
• Keyboard selection of 5-kHz channels from 144.000 to 
147.995 MHz 

• UP/DOWN manual scanning and operation from 143.900 tc 
148.495 MHz in single or fast continuous 5-kHz steps. Even 
operates on MARS repeaters w thin this range by using memory 
10 for transmit offset frequency. 

• LCD "arrow" indicators 
• "ON AIR" 
• Memory recall 
• Battery status 
• Lamp switch on 
• Two lock switches to prevent accidental frequency change and 
accidental transmission 

• Subtone switch (subtone module not Kenwood-supplied) 
• BNC antenna connector 
• 1.5 watts RF output 

The TR•2400 comes with the following standard accessories: 
• Flexible rubberized antenna with BNC connector 
• Nicad battery pack 
• Battery charger 
Optional accessories include: 
• Leather case 
• Base Stand (for quick charge 
and easy base-station 
operation) 
• DC (automobile) quick charger 

ST-1 BASE STAND (OPTIONAL) 

(Subject to FCC approval) 

SEE YOUR AUTHORIZED 
KEN WOOD DEALER FOR MORE 
INFORMATION ON THE TR-2400. 

KEN W OOD 
...pacesetter in amateur radio 

TRIO-KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT/COMPTON, CA 90220 

See Kenwood's "Tech Talk" in this issue for more information. 


