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IV! or  powER / 25 OR 5 WATTS OUTPUT SELECTABLE 
REMOTE TUNING / , ON MICROPHONE 
NE W LO WER PRICE NO W ONLY $399.00 

SIDEBAND OPERATION WITH SSB/ONE ADAPTER  MARS 
OPERATION CAPABILITY/ 5 KHz NU MERICAL LED 

The Tempo VHF/One Plus is a VHF/ FM transceiver for dependable communication on the 2 meter 
amateur band • Full 2 meter coverage, 144 to 148 MHz for both transmit and receive • Full phase lock 
synthesized (PLL) • Automatic repeater split—selectable up or down • Two built-in programmable 
channels • All solid state • 800 selectable receive frequencies with simplex and +600 KHz transmit 
frequencies for each receive channel. 

TEMPO FMH-2, FMH-5 & 
FMH-42 (UHF) 
6 channel capabil-
ity • selectable 1 
or 2 - 1 or 5 Watts 
output. Solid-state 
• Battery level met-
er • Earphone jack 
• Built-in charging 
terminals and sep-
arate charging jack 
for Ni-cad batteries 
• Flex antenna • 
Carrying case stan-
dard  • Excellent 
frequency stability 
allows  use  with 
booster  amplifier 
for high power out-
put over 100 Watts 
• 8 AA batteries or 
10 AA Ni-cads, 
Not furnished. 

FCC Type accepted models 
available 

TEMPO 
VHF & UHF AMPLIFIERS 
VHF (135 to 175 M Hz) 

Drive Power Output Model Ni, 

2W 
low 
30 W 
2W 
low 
30W 

130W 
130W 
130W 
80W 
80W 
80W 

130A02 
130A10 
130A30 
80A02 
80A10 
80A30 

Price 

5199 
$179 
$189 
$169 
$149 
$159 

UHF (400 to 512 MHz) 
Drive Power Output Model No. 

2W  70W  70002 
lOW  70VV  70010 
30W  70W  70030 
2W  40W  40002 
10IN  40W  40010 
2W  10VV  10002 

FCC Type accepted models available 

Price 

$270 
S250 

S210 
S180 
$145 
$125 

TEMPO 
POCKET 
RECEIVERS 

MS-2, 4 channel scan-
ning receiver for VHF 
high band, smallest unit 
on  the  market.  MR-2 
same size as MS-2 but 
has manual selection of 
12 channels. VHF high 
band.  MR-3, miniature 
2-channel  VHF  high 
band monitor or paging 
receiver. MR-3U, single channel on 
the 400 to 512 UHF band. All are 
low priced and dependable. 

Sold at Tempo dealers throughout the U.S. and abroad. Please call or write 

for further information.  Prices subject to change without notice 

11240 W. Olympic Blvd.. Los Angeles. 
Calif. 90064 

931 N. Euclid, Anaheim, Calif. 92801 
Butler, Missouri 64730 

213/477-6701 
714/772-9200 
816/679-3127 itle 



This is the amplifier 
you have been waiting for 

a 

• 
• 

S . 

• 

The new 2KD-5 linear amplifier...a one piece desk 
model with the power and reliability of a console 

At Henry Radio. we know how to build only one kind of 
amplifier . . the best. We want you to compare the 
2KD-5 with any other desk model at any price. 
Remember. the 2KD-5 is only one model in the world's 
broadest line of amplifiers ... both vacuum tube and 
solid state ... for HF. VHF and UHF ...fixed station and 
mobile ... low power and high power. 
Never before has any one company offered such a 
cornucopia of high power RF amplifiers. 
Remember also that Henry Radio offers a broad line of 
commercial and FCC type accepted amplifiers covering 
the range of 3 MHz to 500 MHz. Henry amplifiers are 

in use all around the world. Commercial and export 
inquiries are invited. 
• The 2KD-5 is a 2000 watt PEP input (1200 watt PEP nominal 
output) RF linear amplifier, covering the 80, 40. 20, 15 and 10 meter 

amateur bands. 
• Two Eimac 3-500Z glass envelope triodes operating in a grounded 
grid circuit. 
• Pi-L plate circuit with a rotary silver plated tank coil for greatest 
efficiency and maximum attenuation of urwanted harmonics. 

• Full legal input in all modes. 2000 watts PEP input for SSB. 1000 
watts DC input for CW. RTTY and AM. 

• Jumper for 115 or 230 VAC. 3 wire single phase. 

• 10.5" high x 15" wide x17.5" deep 

• Price ...$895.0 0 

2K-4...LINEAR AMPLIFIER. Offers engineering. 
construction and features second to none. Provides 
a long life of reliable service, while its heavy duty 
components allow it to loaf along even at full legal 
power. Operates on all amateur bands, 80 thru 10 
meters. If you want to put that strong clear signal on 
the air that you've probably heard from other 2K 
users, now is the time. Move up to the 2K-4. Floor 
console $995.00 

TEMPO 6N2 brings the same high standards to the 6 
and 2 meter bands. A pair of advanced design Eimac 
8874 tubes provide 2,000 watts PEP input on SSB or 
1.000 watts on FM cm CW. Complete with self-
contained solid state power supply, blower and RF 
relative power indicatw. ...$895.00 

TEMPO 2002. The same fine specs and features as 
the 6N2. but for 2 meter operation only. ...$745.00 

TEMPO 2006. Like the 2002. but for 6 meter 
operation. ...$795.00 

TEMPO VHF/UHF AMPLIFIERS. Solid state power 
amplifiers for use in most land mobile applications. 
Increases the range, clarity, reliability and speed of 
two-way communications. FCC type accepted also. 

Drive  Output 
Model  Power Power Price 

LOW BAND VHF AMPLIFIERS (35 to 75 MHz) 
Tempo 100C30  30W  100W  $159. 
Tempo 1000O2  2W  100W  $179 
Tempo 100C10  10W  100W  $149. 

HIGH BAND VHF AMPLIFIERS (135 to 175 MHz) 
Tempo 130A30  30W  130W  $189. 
Tempo 130A10  10W  130W  $179. 
Tempo 130A02  2W  130W  $199. 
Tempo 80A30  30W  80W  $149. 
Tempo 80A10  10W  80W  $139 
Tempo 80A02  2W  80W  $159. 
Tempo 50A10  10W  50W  $ 99. 
Tempo 50A02  2W  50W  $119. 
Tempo 30A10  10W  30W  $ 69 
Tempo 30A02  2W  30W  $ 89. 

UHF AMPLIFIERS (400 to 512 MHz) 
Tempo 70030  30W  70W  $210. 
Tempo 70010  10W  70W  $240 
Tempo 70002  2W  70W  $270 

Tempo 40010  10VV  40W  $145 
Tempo 40002  2W  40W  $165 
Tempo 40001  1W  40W  $185 
Tempo 25002  2W  25W  $125 
Tempo 10002  2W  10W  $ 85 
Tempo 10001  1W  10W  $125. 

TEMPO 100AL10 VHF LINEAR AMPLIFIER. Com-
pletely solid state. 144-148 MHz. Power output of 
100 watts (nom.) with only 10 watts (nom.) n 
Reliable and compact ...$199.00 
TEMPO 100AL10/B BASE AMPLIFIER ...$349 00 

Tempo solid state amplifiers are available at 

Te mpo dealers throughout the U.S. 

please call o! write for complete information 

111llatilit 
11240 W. Olympic Blvd.. Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid. Anaheim, Calif. 92801  714/772-9200 
Butler, Missouri 64730  816/679-3127 

NC'S subtict 10 change without notice. 
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10245/S 
MULTI-MODE MOBILE TRANSCEIVER 

0 {COW IC•845 DUP 
PA in TRANSCEivii 

ENTERUlFI  _ 0 

SIN 

the Mobile Maximize 

ICOM's new, fully synthesized IC-245/SSB maximizes mobile FM, SSB and CW operations with 
a very compact dash mounted transceiver like nothing else in the mobile world. This Maximizer's 
single knob dial makes the most of the mobile modes while totally minimizing manipulations. One 
fast moving detent knob gives the IC-245/SSB accurate tuning in all modes with positively no 
time lag or backlash in display stability, even when flying through steps of 100 Hz at 5 MHz per 
second. And just as easily, you can work the new 144.5-145.5 repeaters regardless of 
splits or spacing. 

• Single knob frequency selection: The 
IC-245/SSB is synthesized with conve-
nient single knob frequency selection over 
the entire band. No more fussing with two 
or more knobs just to check what is going 
on around the band. One easy spin of the 
50-position detent knob does it all. 

• Two VFO's built-in: The second VFO, 
which is a more money tack-on with most 
other transceivers, is a standard item with 
every IC-245/SSB. 

• Variable offset: Any offset from 10 MHz 
through 4 MHz, in multiples of 10 MHz, can 
be programmed with the LSI synthesizer. 

• Remote programming: The IC-245/SSB 
LSI chip provides for the input of program-
ming digits from a remote key pad, which 
can be combined with Touch Tone circuitry 
to provide simultaneous remote program 
and tone. Computer control from a PIA 
interface is also possible. 

• FM stability on SSB and CW: The 
IC-245/SSB synthesis of 100 Hz steps 
makes mobile SSB as stable as FM. This 
extended range of operation is attracting 
many FM'ers who have been operating on 
the direct channels and have discovered 
SSB. 

The IC-245/SSB is the very best and most versatile mobile transceiver made: that's all. For more 
information and your own hands-on demonstration, see your ICOM dealer. When you mount your 
IC-245/SSB, you'll have the very maximum in multi-mode mobile. 

Maximize the new repeater band: both the 

IC• 245 /SSB and the IC• 211 operate the new 
FCC repeater spectrum with no modification 
They always have. 

All ICOM radios significantly exceed FCC 
specific•tions limiting spurious emissions. 

Specifications:  Frequency Coverage: 144.00 to 148.00 MHz  Modes: FM (F3). SSB 
OA/ (A 1)  Supply Voltage: DC I3.8V • 15% ,_. Size:90mm (ll) x 155mm(w)  235mm(d)  Weight: 
6.8 Kg  TX Output: F3. IOW: A3,1. IOW (PEP): AI. IOW : Spurious Radiation: - 60 dB below 
Carrier  Microphone Impedance: 600 Ohms  Sensitivity: A3d & Al. 0.5 microvolt input gives 
10 dB S • NUN; F3. 0.6 microvolt or less for 20 dB quieting S.N • DIN. at I microvolt input. 30 dB 
Spurious Response: •- 60 dB or better  Synthesizer Frequency Range: 144.00 MHz to 148.00 MHz 
Synthesizer Step Size:5 KHz for FM. 100 tiz or 5KHz for SSB 

VHPUMF AMATEUR AND MARINE COMMUNICATION EOUIRMENT Distributed by: 

GC' IC O M 
IC O M W EST, (NC. 
Suite 3 

13256 Northrup Way 
Bellevue, Wash 98005 
(206) 747-9020 

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

IC O M CANA DA 
7087 Victoria Drive 
Vancouver B C V5P 3Y9 
Canada 
(604) 321-1833 
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COMPUTER PROGRAMMING 

BOBER TISiNG 

Aim< Couto 
Mary is Suons..e. 

EDITORIAL BY WAYNE GREEN 
COMPUTERIZED HEADACHE 

Along in early 1975, when it be-
came obvious that we were spending 
more money buying computer service 
to handle our subscriptions than it 
would cost to do the same job at 73, 
we started shopping for a computer. 
It was the frustration of this search 

which resulted in our starting Byte 
magazine and then Ki/obaud. The 
search continued on into 1976 and 
eventually  our  data  processing 
"expert" settled on a Prime computer 
system. Prime is a small outfit in 
Framingham, Massachusetts, a spin-off 
of people from Honeywell. 
After some six months of in-house 

programming of the Prime system to 

handle subscriptions, the data pro-
cessing department announced that 
they were ready to take over the 73 
mailing list. What followed during the 
next few months was a disaster. Sub-
scriptions, renewals, billing, address 
changes — all were screwed up and 
attempts to get things straight were 
frustrated. The excuses flew fast and 
furious ... the system kept breaking 

down ... too damp ... too hot ... 
too dirty ... lousy programs ... and 
so forth. 
We finally gave up and moved the 

subscriptions  back  to an outside 
contractor and set about rewriting the 
programs and seeing what could be 
done about the constant equipment 
failures. Getting rid of the head of the 
department,  an  incurable smoker, 
coincided with an end to equipment 
failures ... mostly disk head crashes. 

Recent failures have been few. 
Eventually we'll try handling sub-

scriptions here at 73 again ... when 
we're sure things are ready for it. 
My apologies and many more from 

everyone at 73 for any difficulties 
subscribers have had. Everything is 
working smoothly right now, but we'll 
probably screw it up again. On the 
bright side, we think everyone even-
tually got all of the 73 issues. 

ARRL WAFFLING 

The Amateur Radio Manufacturer's 

Association met at Las Vegas in early 
January and put the ARRL on the 
spot. Present were Lee Aurick, the 
OST  advertising  manager,  and 
Baldwin, League Poo Bah. The Jan-
uary 0ST editorial said that the 
ARRL had had nearly a hundred firms 

sign their Code of Ethics. Since not 
one of the manufacturers in ARMA 
had signed it, they demanded to know 
who the hundred were. Aurick didn't 

remember ... not even one single 
name.  Baldwin also had a sudden 

attack of memory loss. When pushed 
hard, he admitted that no manufac-

turers had signed up, and said that he 
thought they had had signatures from 

a number of small dealers. After the 
meeting, I tried to find one single 
person who believed either Aurick or 
Baldwin. No luck. 
The  general  impression  of the 

audience was that the January OST 
editorial was a self-serving bunch of 
baloney. 

SAROC 

Fewer and fewer hams seem to be 
coming to this tired and boring ham-
fest. More and more hams complained 
to me that even though they had 
confirmed prepaid reservations at the 
hotel, they still were turned away. 
Not many hams want to pay S16 (plus 
another S16 for the wife) just to see a 
handful of exhibits ... with virtually 
no program. SAROC is run during the 
dead season at Vegas, with the result 
that the shows are dull. Everyone was 
grumbling about the lack of names. A 
few days later, the stars came to 
Vegas. 
One of the largest ham dealers in 

the country said that this was posi-

tively the last time he would ever 
exhibit at SAROC. Vegas is a long and 
expensive way from anywhere, so 
most of the hams who do go are there 
more for Vegas than for any hamfest. 

a curious crowd. 

I stopped bothering to have a booth 
at SAROC several years ago. Now I 
stop off there every couple of years 
just to see if it is getting better. My 

READER RESPONSIBILITY 

One of your responsibilities, as a reader of 73, is to aid and abet the 
increasing of circulation and advertising, both of which will bring you the 
same benefit: a larger and even better magazine  You can help by 
encouraging your friends to subscribe to 73. Remember that subscriptions 
are guaranteed — money back if not delighted, so no one can lose. You 
can also help by tearing out one of the cards just inside the back cover and 
circling the replies you'd like to see ... catalogs, spec sheets, etc. 
Advertisers put a lot of trust in these reader requests for information. 
To make it even more worth your while to send in the card, a drawing 

will be held each month and the winner will get a LIFE subscription to 
73! 

own feeling is that the hamfest has 
been going downhill for six years ... 
ever since the heyday of FM. If the 
Winter Consumer Electronics Show 
and Personal Communications Show 
hadn't been at Vegas at the same time, 
I wouldn't have bothered this year. 

CODE OF ETHICS 

It is unfortunate that a lot of 

amateurs are so emotionally involved 
with this business of CBers. I bow to 
no one in my love of amateur radio 
and my interest in its survival, yet I 
have some serious reservations about 

the Code of Ethics. 
Firstly, I'd sure like to hear some 

tapes of CBers invading our 10m 
band. I've talked to a couple of hams 
who have heard this happen with their 
own ears, but most of the stories I've 
heard have been tenth hand and not 
very credible. It is interesting that the 
FCC has come out with a statement in 
writing that there is no significant 
problem with CBers coming into the 

ham bands. Despite the terror that 
this possibility brings to many ama-
teurs, the fact seems to be that this is 
imaginary. 
Okay, but what about the hundreds 

of thousands of CBers who are using 
ham gear for DXing in the HF band, 
those frequencies between 27.5 and 
28 MHz? What about them? If the 
FCC considers this a serious problem, 
then I suspect they would ask for 
some help in solving it. Despite my 
many suggestions that they get hams 
to help with this, the FCC has been 
strangely silent. I asked the FCC at a 
recent media meeting whether H Fers 
were interfering with any other service 
and they said no. I suggested that 
either the FCC come to grips with the 
problem ... possibly enlisting the aid 

of amateurs and ham clubs... or else 
legalize the HF band ... the way they 

did rag chewing on the CB channels. 
Let's suppose the FCC starts having 

trouble with the CAP operators ... 
that they start spilling over into adja-
cent channels. Should amateurs take 
this as their personal responsibility to 
cure? Suppose the police operators 
start using bad language on their 
channels ... should hams get involved 

to clean this up? The Citizens Band 
service is just as separate as CAP, 
police, or any of a hundred other 
services ... so why do hams feel a 
responsibility to get involved? 
If the HFers were buying up ham 

gear to the extent that hams couldn't 
get it, I might get my back up. If they 
were turning up in the ham bands in 
any numbers, I'd get all upset. If the 
FCC asked hams to help them curb 
this unlawful bunch, I'd be delighted 
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KEN W OOD 

THE TR-7500 IS AN ADVANCED 2 METER FM 

TRANSCEIVER OFFERING EXCITING FEATURES 

AND EXTREME RELIABILITY AT A 

REASONABLE PRICE 

TR-7500 

PULL 
SQUELCH 

PO WER/VOL 
PUSH  I 

Nob 

The TR-7500 is a 100 channel PLL synthesized 
146-148 MHz mobile transceiver offering the 
dependability you've come to expect from Kenwood 
products. 
ALL THE FREQUENCIES YOU NEED FOR MOST 
REPEATER OPERATION AND RECOMMENDED 
SIMPLEX CHANNELS ARE PRE-PROGRAMMED. 
88 channels are pre-programmed for use on all 
standard repeater frequencies (as per ARRL Band 
Plan) and most simplex channels. For added flex-
ibility, there are 6 diode-programmable switch 
positions. The 15 KHz shift function makes these 
6 positions into 12 channels. 
THE 7500 FEATURES AN EASY TO READ, LED 
DIGITAL FREQUENCY DISPLAY ... unlike the diffi-
cult to read mechanical displays on many mobile 
units. 
ALSO, A SINGLE KNOB CHANNEL SELECTOR 
makes the TR-7500 one of the most convenient 
units to operate while driving. 
Its output is a full 10 watts and it offers • 600 KHz 
offset, along with other worthwhile features. 
The man to see your local Authorized Kenwood 
Dealer. He can give you all the information you need 
and the best deal. 

AND P S .. 6 
... matching power supply 
for the TR-7500. Regulated 
13.8 VDC @ 3.5 amps... 
built in speaker. A perfect 
companion for home use 
of the TR-7500. 

TR-2200A 
A high performance portable 2-meter FM transceiver. Provides superior 
performance for the active outdoorsman ... portable, mobile or airborne .. 

pleasure or emergency 12 channel capacity (6 supplied). Telescoping 
antenna can be easily replaced by a "'rubber duck - antenna. Connections for 

external antenna, 12 VDC or internal ni-cad batteries. Battery-saying 
-light-off - position. Hi-Lo power switch. Includes batteries, charger, 
carrying case and microphone. A mobile mounting bracket (MB-1A) is 
also available 

TRIO-KEN WOOD COMMUNICATIONS INC. 

1111 WEST WALNUT COMPTON CA 90220 



THE 
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 allcws several repeaters to share 
t-ie same channel with minimal geo-

craph c separation. It allows protection 
f-om iitermod and interference for 
repeaters, -emote base stations, and 
autopatches. It even allows silent moni-

toring of our crowded simplex channels. 

WNING 
We make the most reliable and complete 
line of tone products available. All are 

totally immune to RE, 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 Lnmatched 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 Encod3r-Decoder • Microminiature in 
size, 1.25 x  x .E5 • Encodes and decodes simultaneously • 
$59.95 complete with K-1 element. 

TS-1JR Sub-AL dible Encoder-Decoder • Mi:rominiature 
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-4udde Enccder • Microminiature in size, 
measures .45 x 1.1 x .6' • Instant start-up • $29.95 complete 
with K-' elemelt. 

TE-8 Eight-Tone Sub-Audible Encoder • Measures 2.6' x 
2 0 x .7. • FrEqueicy seleilon 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 c3I1 
unit • Measures 1.25' x 2.0' .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 .65 • 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 • 
629.95 with K-1 element 

a COM MUNICATIONS rt SPECIALISTS 
426 W. Taft Ave., Orange, CA 92667 
(714) 998-3021 



IPlease copy  Please copy  Please copy  Please copy  Please copy  Please copy  Please copy I 
FIGHT THE DICTATORSHIP! 

Rick Cooper, who operates out of a post office 
box in southern California, says he has over two 
million petitions backing him in his drive to take the 
ham bands and give them to the CBers. When he was 
asked about the structure of his group, which he claims 
has over 7,000 local officers around the country, he 
answered: "It's a dictatorship and I'm the dictator." 

Cooper further claims that he has received over 
100,000 paid ($25 each) subscribers to his Communi-
cations Attorney Service (not to be confused in any 
way with the Personal Communications Foundation) 
... if so, he has plenty of money to back up his 
seemingly outrageous demands. 

Amateurs have a choice right now ... ignore all 
this and take a chance that Cooper may not be able to 
use all that money and the millions of petitions to get 
Congress to go along with him ... or FIGHT BACK! If 
you are willing to live with a dictatorship, then no 
problem. If you want to do something about this .. . 
you can ... right now. 

Cooper has been getting his millions of petitions 
via a chain letter system ... and we can do the same. If 
you will make at least five copies of the petition below, 
get five other people to sign them, and send them to 
me, I'll see that they are used where they will do the 
most good. 

When the FCC refused to listen to us back in 
1973, we got thousands of ham petitions and presented 
them to the FCC at a hearing — and it changed the 
whole rules and regulations picture completely. We can 
do it again, but we need hundreds of thousands or even 
millions of petitions this time. We need petitions from 
amateurs, from friends, family, neighbors, co-workers 
... everyone. We don't want tc be run over roughshod 
by a dictator .. . we must fight back. .. fight back in 
the way Congress and the FCC understands — votes. 
Vote for amateur radio by sending in a petition right 

. remember. 

now . .. and then get as many copies signed and sent in 
as possible. Flood me with them. 

Your only registered lobbyist for amateur radio 
is me... Wayne Green. I am the only person officially 
authorized to represent you before Congress. With 
your petitions in hand, our voice will ring out loud and 
clear in Congress and with the FCC. This is your big 
chance to back up amateur radio ... if you want to see 
it like it is instead of the way dictator Cooper wants. 

Chain Letter Petition in Support of A mateur Radio 
Before doing anything else, make at least five photocopies of this petition and give or send these copies to friends, 
neighbors, radio club members, hams you have contacted, etc. They do not have to be radio amateurs, but just 
people who realize the importance to the community, to our country, and to the world of amateur radio. We don't 
want to lose our bands to CBers and a dictatorship. 

The Petition 
We, the undersigned, being American citizens, do hereby indicate our support of amateur radio and our opposition 
to any efforts to destroy this valuable service. Since radio amateurs have been directly responsible for developing and 
pioneering virtually every communications technique in use today, furnish an invaluable source of engineers and 
technicians for our government and industry, and furnish efficient communications during any emergencies, we 
cannot afford to let this important resource be wiped out. 

Name  Address  City   State  Zip   

Name  Address  City  State  Zip   

Name  Address  City  State  Zip   

Name  Address  City  State  Zip   

Name   Address  City   State  Zip   

Support this political action to preserve amateur radio. Send your petition to: 
Wayne Green 

73 Magazine, Peterborough NH 03458 73/3/78 
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to pitch in. But the fact is that outside 
of having a lot of fun and being a 

major source of new hams, the HFers 
are not doing much harm. 

Speaking of new hams, I'm getting 

more and more reports from clubs 
with ham classes that HFers make by 
far the best hams ... that they seldom 
drop out of classes. Almost 100% of 

the newcomers to hamming are CBers 
and about 75% of them in many areas 
are HFers ... who are, for the most 
part, the elite of the CB gang. 

The pages of 73 are open for ideas 
and argument on this . . but not to 

emotional bigoted blasts The above is 
the bottom line of the input I've had 
on the situation ... I'm always open 
for more data. 

A CHALLENGE 

Frankly, in a way I'm disappointed 
that the CB pirate menace has turned 
out to be mostly smoke. This is the 

sort of thing which could help to 
bring amateurs together and perhaps 
rekindle pride in amateur radio in the 
hearts of some of our more lost souls. 
I had in mind that clubs could have 
the fun of getting turkey hunting 
teams set up ... something which 
would be fun and a challenge ... 
teams which could design and build 
direction-finding  equipment  to 
quickly hunt down the invaders. For 
years the Russian amateurs have gone 
about this aspect of amateur radio in a 
big way, complete with national finals 
in Moscow for top teams. I think 
American amateurs, if they would 
take an interest in transmitter hunt-

ing, would soon come up with circuits 
and techniques which could win any 
international contest. 
A couple of New Orleans readers 

got very hot under the collar when 
they felt I put them down for taking 
so long to catch the two hams who 
had been jamming their repeater with 

bad language. I would rather they 
respond with the full story of their 
hunt and the difficulties involved 
instead of keeping the whole thing a 
secret. Sure, it's hard to track down 
two moving turkeys who are alter-
nating transmissions, but if the FCC 
has instant direction-finding equip-
ment, then there is nothing to stop 
hams from building the same ... or 

better. I'd love to have articles in 73 
on the latest in DF gear  it might 
get things moving. 

BE NICE 

Should you run across a CBer who 
is trying out a ham band, whether it is 
someone who has bought a 2m rig at a 
flea market, someone blundering on 
our new channelized 10m band, or a 
wandering  HFer, why  not try a 
friendly first approach? Explain the 
situation and offer to get the chap 
into a local ham class. Tell him that 
not only is it illegal for him to use a 

ham channel, but also that hams get 
very uptight over this and just won't 
allow it. You might go into how 
proud hams are of their self-policing 

reputation and invite him over for a 
visit and further details. With most 
people, being nice helps a lot. 

DECEMBER WINNER 

"Run, Sheila, Run!", a super story 

about real-life radio control, up and 
ran away with our December Best 
Article contest, so Edward Mulvin 
WBOIFF will be receiving a bonus of 
S100 from us for writing the article. 

Don't forget to vote for your favorite 
article every month by filling in the 
appropriate slot on our Reader Service 
card at the back of the magazine. You 
get the info you request from ad-
vertisers, and you might also help 
your favorite author pick up a quick 
hundred. A no-lose proposition fo-
only 13il 

Ham Help 
I have been interested in QRP 

circuit diagrams for some time now 
and am looking for the diagram for 
the Herring-Aid 5, the plans for which 

appeared in the July, "976, OST. I 
also need the Tuna-Tin 2 circuit which 
appeared in the May, 1976, OST. I 
have been trying to get on the air on a 

budget and haven't yet succeeced. I 
am 15 years old and ha‘.e been having 
trouble trying to find ORP circuits, 
and would greatly appreciate them. 
I am also having trouble trying to 

find  an  i-f  module  (J.W.  Miller 
8902-61 for the HF receiver described 
in the December, 1977, issue. 

David Gagne WB1DCR 
143 Millville St. 
Salem NH 03079 

I would like to get in touch with 
other Orthodox Jews interested in a 
net and/or hobby compt..ters. 

David Eisenberg WB2LQQ 
POB 358, Cath. St. Stn. 
New York NY 10025 

I am working on my Novice license 
and am attempting to restore a B&W 
5100S  transmitter  and  sideband 
adaptor, although the latter can wait 
awhile. I am also working on a Halli-
crafters Skyrider 32 receiver. 
I would  appreciate  any  infor-

mation, particularly schematics and 
alignment procedures, on either or 
both. Of course I will cover any costs 

involved. 

F. L. McClellan 
8007 Peach Point 

San Diego CA 92126 

I am a newsstand purchaser of your 
73 Magazine for ham radio and enjoy 
it very much while pursuing my 
hobby. 
My  Allied  radio  model  A2517 

transceiver takes about 20 minutes to 

put out signals on USB, LSB, and CW. 
In the receive condition, the audio 
output is very low, after changing the 

tubes and transistors. I would like to 
hear from anyone who has similar 
problems. 

Clarence Grimm W9NJZ 
193 S. Mason St. 

Bensenville IL 60106 

Do you have any technical infor-
mation  on  the  famous  National 

SW-3-3 tube receiver that came out 
back in the '30s? I had one back in 
'38 when I was first licensed, and 
wanted to try and build one up if I 
could get some dope on it. I do have 

the manual, but that doesn't give 
much dope on building it, information 
on the coils, etc. If you have anything 
that is available, please let me know as 
I would like to obtain it. Or, could 
you tell me where I might find one of 
the little sets? 

Olen Craig W6DIG 
2248 Gale Ave. 

Long Beach CA 90810 

I wonder if one of the solid state 
experts can give me a bit of info. I 
would like very much to find a source 
from which I can buy some series 
ME8900 tone generator ICs, such as 
those manufactured by Microsystems 
International of Ottawa, Canada. Does 
anyone  know of a retailer who 
handles them, or the mailing address 
of Microsystems Int.? 
Any help will be appreciated. 

Almon A. Gray W1KA 
RFD Box 67A 

Brooksville ME 04617 

Help! I've just passed my code test 
and am anticipating passing the writ-
ten test for my Novice ticket. I 
bought a Hammarlund model  HQ 
110-C receiver. Do you know of any-

one that may have operator instruc-
tions, manuals, schematics, etc., for 
this receiver? 

D. E. Eaton 
Box 334 

Levittown PA 19058 

CO Morgantown, West Va. — I 
would like to set up a phone patch 
schedule to contact my brother in 
Morgantown.  Name the best day, 
time, and band, and I'll be there! 
Drop me a note to arrange a sked. 

Fred Goldenson K9TOS 
311 Devlin Court 

Naperville IL 60540 

Several years ago, I purchased a 

Hallicrafters model HT-40 transmitter 
from an amateur friend of mine who 

could not locate the schematic dia-
gram or any information on the unit. 

The transmitter is defective and I 
need a schematic to insure that my 
repairs will conform to the original 
circuitry. 

I am willing to pay a reasonable 
amount for a true and legible circuit, 
copy or otherwise. 

Frank Galdes W3EEV 
3675 Forbes Trail Dr. 
Murrysville PA 15668 

W1BNN 

"Now remember, you guys, these hams and their people only have two eyes. 
Don't embarrass them by staring." 
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BLEEP? 

The amateur fraternity is presently 

experiencing the most activity on 2 
meter FM in our history, and it most 
probably  will  increase.  We  have 
shown, by our use of the band, that 
we like this means of local communi-
cation. 
For some reason of which I am 

unaware, we don't use the letters CO 
on two meter FM. We say "monitor-

ing the frequency," "listening on 94," 
"QRZ  the  frequency"  (which  is 
totally incorrect), etc. We could, of 
course, state that we are looking for a 
contact, but I have seldom heard that 
done. 
I would suggest that possibly some 

word or combination of letters be 
used on 2 meters to indicate that we 
would  like a contact with some 
station that may be listening. Perhaps 
the innocuous word "Bleep" might be 
used to indicate our desire for a 
contact.  One  could  simply  say 
"W5XX X Bleep." This would keep it 
short and, if locally or nationally 
recognized, would accomplish the pur-
pose desired. 
Perhaps other readers can suggest 

something more appropriate. I submit 
this for your comment and possible 
generation of other ideas or discussion 
on the subject. 

Bob McClain W5QFH 
Oklahoma City OK 

Urn, yes, Bob . . . what happened here 
was that CO Magazine was about the 
last of the ham magazines to recognize 
two meter FM ... so naturally the 
FMers would rather stay off the air 
than call "CO." There has been a 
move to have FMers call "73" as a 

general call, but we have not en-
couraged this recognition of the part 

played by 73 in the popularizing of 
FM and repeaters. — Wayne. 

TRACING THE BERTANI 

Ken Cole W7I DF 
PO Box 3 
Vashon WA 98070 

Dear Ken, 

I wonder if I have the answer to 

your question, "What happened to 
Paolo of the Agostino Bertani?" 
Idly leafing through some old maga-

zines left on the mess table, as an old 
ex-amateur I was interested to see that 
someone had left a copy of 73 (the 
November, 1976, edition). I took it 

back to my bungalow to read and 
came across your article. 

I was particularly interested, as I 
sailed on the Agostino Bertani from 
Mombasa to Genoa in September, 
1961. She was the same, and while on 
board, as a passenger, I got this story 
from the Italian master: She was still 
with the Lloyd Tristino Line and 
registered in Genoa. The Bertani had 
apparently eventually finished up on 
the seabed in Tripoli, and there she 
lay until after the war, when she was 

salvaged and, presumably, returned to 
her owner. She'd been underwater for 
a couple of years at least, but the need 
for ships during that period was so 
severe that it was considered worth 
the salvage. 
Anyway, when I boarded her in 

Mombasa, en route to the U.K., she 
was then on a regular run, Genoa, 
Mediterranean ports including Beirut, 
Suez, east coast of Africa, down to 
Durban, where she turned around. I 
was greatly interested in your narra-
tive as I was in North Africa during 
1941/43, although I didn't get to 
Tripoli. I was with the RAF. 
I think, when I left her in Genoa, 

she was doing one or maybe two more 
trips and then was destined for the 
scrap yard. I had an interest in ships at 
the time, still have, and was an active 
member  of  the  World  Shipping 
Society. The old Bertani has a special 
place in my heart, too, as it was on 
board her that my daughter, now 
approaching her 16th birthday, was 
conceived! 

As regards Paolo, I hope he made it 
and is, indeed, happily married in 
North Africa or Italy, maybe with a 

dozen bambinos. I got to know several 
Italian POWs during my time in North 
Africa, and all of them felt the same 
as your Paolo. 

Stephen Ghent 
Box 2070 
Konedobu 

Papua, New Guinea 

REVERSE AUTOPATCH 

As a member of the Tr-County 

Repeater Association of the Silver 
Spring, Maryland, area, I have been 
asked to investigate the past expe-
riences of fellow amateur radio oper-

ators who have operated or used 
repeaters with reverse autopatch. 
By reverse autopatch I mean an 

autopatch  setup where a person, 
knowing the phone number of the 
repeater and a special access code, can 
(on the telephone) call a repeater and 
eithei get on the air directly or cause a 
tone or other sound to be transmitted 
by  the  repeater,  which  is then 

answered by either a control operator 
or anyone listening to the repeater, by 
transmitting an access code, which, in 

effect, answers the phone on the air. 

We are interested in hearing from 
anyone who has had experiences oper-
ating a repeater with reverse auto-
patch or from persons who have used 
such  machines.  In particular,  we 
would like to know answers to as 
many of the following questions as 
possible. Every little bit of informa-
tion will be of help. 

1. What techniques are used to enable 
telephone callers to gain access to the 
repeater? 
2. What is transmitted by the repeater 
when access is achieved? 
3. Who is permitted access by tele-
phone? 
4. How do you limit who can access 
the repeater by phone? 
5. When a telephone caller is not able 
to speak over the air when he first 
calls (accesses the repeater), that is, 
when only a tone or other signal is 
transmitted when the caller accesses 
the repeater, how is the call answered? 
6. Has anyone had oral or written 
communication with the FCC regard-
ing reverse autopatch? What was the 
result of such communication? 
7. Has anyone personal knowledge of 
an amateur repeater which has or had 

reverse autopatch where the FCC has 
asked or required that repeater to 
terminate operation of a reverse auto-
patch? Please provide details. 
Any  additional  information  or 

details concerning this subject known 
to readers of 73 Magazine will also be 
appreciated. 
Please address all replies concerning 

this matter to: Tr-County Repeater 
Association, PO Box 718, Seabrook 
MD 20801. 

E. C. Wenzinger WA3ZFK 
Beltsville MD 

CRYING OVER TVI 

I have just signed up to take your 
magazine for another year, mostly 
because of your editorials and letters. 
It is too bad that the amateur 

journals cannot be for the radio ama-
teur and not for the advertisers. How-
ever, I can understand that the maga-
zine's existence depends on adver-
tising! 
We complain about CB rigs, yet 

shut our eyes to most of the manufac-
tured ham gear that radiates. The ads 
show glowing harmonic attenuations 
but fail to say anything about the 
leakage out of the cabinet and power 
line cord or 12-volt lead. 

During the past year I have pur-
chased numerous sets, trying to find 
one that does not cause TVI, and have 
sold them at a loss. Many of the sets 
are paint-to-paint bonding, have no 
filter in the 12-volt lead, and the ac 
line picks up rf. In one set in particu-
lar, the fan motor is parallel to and 
within an inch of the tank coil, and 
the leads go right out of the cabinet. 

Instead of screen shielding, there are 
castings with large slots. 

The amateur journals could do one 
thing. They do not have to publish the 
discrepancies in their glowing eval-
uations of the sets, but they could 
contact the manufacturer and point 

out the problems. Perhaps they might 
cooperate and try to fix the problem, 
and give credit where due to those 
who have done a good job of bonding 
the cabinets and filtering. 
I, for one, am tired of being ripped 

off purchasing equipment after read-
ing evaluation reports in the amateur 
journals. The only way you can know 
is to buy a set, try it, and compare it 
with sets that you know do not cause 

TVI. This should be a service of 
amateur organizations to which we 
pay dues to look out for our interests. 

Ed Marriner W6XM 
La Jolla CA 

Ed, put your typewriter where your 
mouth is. I haven't had any problems 
with TVI from ham rigs and I've 
tested a lot of 'em. I've been able to 
operate a TV set right on top of my 
linear amplifier without problems, 
even in the far fringe area. If you've 
had trouble, you have not taken the 
trouble to write any details down and 
send them to me... nor has any 
other ham in the country. If there 
really is a problem, which I doubt, I'd 

like to see some data on it... and 
some cures to the problem. Some 
grounding and shielding should be a 
lot simpler and less expensive than 
selling the set. — Wayne. 

MAKE IT MEDTRONIC 

In the December issue of 73, pages 
17 and 32, are two letters from 
W9VFG on his problems with the 
General Electric pacemakers. He also 
mentioned that 15 other models by 
GE were also bad. 

One Oct. 22, 1974, three years ago, 
I had a Medtronic pacemaker in-
stalled. As soon as I got home, I found 
that I could monitor the pacemaker 
with a Heathkit signal tracer, set on rf. 
A week later, I went to my surgeon 
and asked him about operating my 
ham rig. I also wrote to Medtronics. 
The surgeon, when he found I could 
monitor the pacer, told me to try 
operating while using the tracer. So I 
checked with the exciter, and found 
no effect on the pacer. I turned on the 
linear, and still no problem. 
Anyhow, at the visit with the 

surgeon he showed me a model like I 
had. It was completely shielded, with 

a single coaxial lead about ten inches 
long. This went through a vein to the 
bottom of the heart, with a button on 
the end. This button was to be in 
contact with the bottom of the heart; 
the ground came from the shield and 
the case. After three years, my inter-
val is .855. Divide this into 60 to get 
my pulse rate per minute. 
My gear consists of a KWM2, a 

Heath SB-220 linear, a coax switch 
above them, three coax leads about 75 
feet long, and a home brew three 
element quad, about 30 feet up. I 
operate three to ten hours a week, 

both SSB and CW. CW is barefoot. I 
have no effect on the pacemaker of 
any kind, operating either full power 
or barefoot. 
I am due for a new one, when the 

Continued on page 27 
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This one's for you. 
Because you asked for it ... we ouilt it. The all-
new -R. MON ITOF:" Antenna Tuner. 

Call I: what you wri I — antenna tuner, matchbox, 
or matching network, the JR. MONITOR" has 
it all wrapped up in one neat 51/4"Wx23/4"Hx6"D 
all metal cabinet. 

Here are the features you said ycu wanted: 
Continuous tuning from 1.8-30 MHz.  300 
watt power capabil ty. Forward reading rela-
tive output power meter — simply tune J R. 
MONITOR" controls for maximum Fr: oL. t-
pu -. on the meter  Built-jr balun. rilcb le 
mcunting bracket. Ceramic rctary 12-position 
sw tch. Capacitor spacing 1000 volts. Tapped 
toroii inductor. Antenna inputs: coax unbal-
anced SO 239, random wire, balanced 'eed 
line 75-660 ohm. Weight: 21/: pounds. 

With so many special features — think of the un-
limited Jossibilities you'll have for experiment-
ing with dozens of antennas! For instance, the 
DeiTron All 3and Doublet fed with balanced 
feed line hooked to the JR. MONITOR " covers 
1.8-30 MHz in one antenna... or try this mobile 
suggestion: 108"mcbile whip fed with coax to 
the JR. MQNITO R tr"  located under the dash will 
give you 10-40 meter mobile coverage and no 
coils to change! 

It's easy to understand the excitement the JR. 
MONITOR" las created. Wherever you are — 
home, boat, car, plane, or campsite you'll always 
be in contact. It's 3 fun little tuner that easily 
fits in a briefcase or coat pocket — but why 
would anyore want to smuggle it into their 
radio room? 

JR. MONITOR 

5 
4‘ I I 

2 ,... 31.: ‘,4_,••8 

/  0 -  •-10  

JR. MONITOR " 
ALL BAND DOUBLET 

DeRiarL 
Rodio Co., Inc 

2100 Enterprise Pkwy., 
Twinslat..rg, Ohio 44087 

1216) 42E-3173 

$79.50 
$24.50 



BOARDS INSIDE CABINET 
1 CARR OSC unit 
2 VOX unit 
3 AF unit 
4 IF unit 
5 Filter unit 
6 Noise Blanker/RF Processor 
7 Rectifier unit 
8 Rectifier unit 
9 Power XFMR 
10 Final Amplifier unit 
11 VCO unit 
12 TUNE control 
13 PLL unit 
14 RF unit 
15 Counter Display unit 
16 FM unit 

FRONT PANEL CONTROLS 
A Vox gain 
B Carrier level/keyer speed 
C Audio Peak Frequency system 
D MODE switch (SSB, CW, FSK, AM, 
FM) 

E Crystal calibrator/Noise blanker 
F Rejection tuning/variable IF passband 
tuning 

G Frequency memory system 
H Digital plus analog frequency readout 
I Band switch (160-10 meters +-
WWV/JJY receive) 

J Clarifier control 
K RX/TX Clarifier selector 
L RF Processor level 
M RF attenuator 
N TUNE control (Places transmitter in 
"TUNE" condition for ten seconds, then 
returns to "receive" condition to protect 
final tubes from excessive key-down 
time) 

FT 9011D M 
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Design And Specifications Subject To 

Change Without Notice Or Obligation 
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Editor.. 
Robert Baker WB2GFE 
15 Windsor Dr. 

Atco NJ 08004 

CO WORLDWIDE WPX 

SSB CONTEST 

Starts: 0000 GMT S.-, turday, 
March 25 

Ends: 2400 GMT Sunday, 

March 26 

Only 30 hours of the 48-hour 
contest period permitted for single-

operator stations. The 18 hours off 
may be taken in up tp 5 periods 
during the contest, but must be clear-
ly indicated in the log. Multi-operator 

stations may operate the entire 48 
hours. All bands, 1.8 to 28 MHz, may 
be used, but all QS0s must be 2xSSB 
only. 
ENTRY CLASSES: 

Single-operator, allband or single-
band; multi-operator (al band only), 

single-  or  multi-transmitter;  multi 

operator,  multi-transmitter  only 
allowed one signal per band. 

EXCHANGE: 

AS and 3 digit progressive OSO 

number starting at 001; use 4 digit 
number over 1000; multi-transmitter 

stations use separate numbers for each 
band. 
POINTS: 

QS0s with stations on different 
continent — 3 points on 14 to 28 
MHz, 6 points on 7 tO  1.8 MHz. 
Contacts between  North American 

countries (not your own) count 2 

points on 14 to 28 MHz, 4 points on 

1.8 to 7 MHz.  Contacts between 
stations in the same continent but not 
n the same country court 1 point on 

C 
14 to 28 MHz, 2 points on 1.8 to 7 

MHz. Contacts between stations in the 

same country count only for multi-
pliers, not for QS0 points. 
MULTIPLIER: 
The multiplier is the total number 

of different prefixes worked regardless 
of band. Each prefix may be counted 

only once. 
SCORING: 

Single-op, allband and multi-oper 

ated stations — total number of OSO 
points from all bands times the total 
multiplier. Single-op, single-band — 

total number of OSO points from that 
band times the multiplier. NOTE: A 
station may be worked once on each 

band for OSO points, but the prefix 
multiplier is only counted once. 

AWARDS: 

Certificates will be awarded in each 
category in each country, and each 

call area in US, Canada, and Australia. 

Other special awards and trophies will 
be awarded as listed in CO Magazine. 
To be eligible for awards, single-oper-
ator stations must work a minimum of 
12 hours; multi-operator stations must 

work a minimum of 24 hours. 

LOGS.. 

Show all  times in GMT; use a 
separate sheet for each band. Prefix 
multipliers should be entered only the 

first time they are contacted. Logs 
should be checked for duplicate OSOs 
and prefix multipliers. It is recom-
mended that you use a prefix check 
sheet and include it with your entry 

C/ 
• Mar 4-5 
Mar 4-5 

*Mar 18-19 
Mar 2526 
Mar 25-27 

Apr 1-2 
Apr 1-3 
Apr 8-9 

Apr 11-12 

Apr 15-16 
Apr 22-23 
Apr 25-26 
Apr 29-30 

June 3-4 
June 10-11 

June 24-25 
June 24-25 
July 4 
July 8-9 
Aug 19-20 

Sept 9-10 
Oct 14-15 
Oct 21-22 
Nov 4-5 

Nov 18-19 
Nov 18-19 

Dec 2-3 
Dec 9-10 

ARRL DX Contes — Phone 
YL-OM CW Contest 
ARRL DX Contest — CW 

CO WW WPX SSB Contest 
BARTG Spring RTTY Contest 

TENN OSO Party 
OR P OSO Party 
Open ARRL CD Party — CW 

DX to W/VE YL CW Party 
ARRL CD Party — Phone 

Zero District QS0 Party 
DX to WIVE YL Phone Party 
PACC Contest 
I ARS/CHC/FHCIFITH OSO Party 

ARRL VHF OSO Party 
ARRL Field Day 
First REF Ten Day 
ARRL Straight Key Night 
IARU Radiosport Competition 
NJ OSO Party 

ARRL VHF QS0 Party 
ARRL CD Party — CW 

ARRL CD Party — Phone 
ARRL Sweepstakes — CW 

AR R L Sweepstakes — Phone 
Second REF Ten Day 

ARRL 160 Meter Contest 
ARRL 10 Meter Contest 

* = described in last issue 

Each entry must be accompanied by a 
summary sheet listing all scoring infor-

mation, category, and your name and 

mailing address in block letters. Also, 
a signed declaration that all contest 

rules and  regulations for amateur 

radio in your countiy have been 

observed should be included. Official 
logs and summary sheets are available 

from CO Magazine. Send a large self-
addressed  envelope  with sufficient 

return postage or I RCs to: CO WW 

WPX SSB Contest Committee, 14 
Vandeventer Avenue, Port Washing-
ton, LI, NY 11050. All entries should 
be postmarked no later than May 1 
and addressed to the address shown 

above. The deadlines will be made 
more flexible in rare isolated areas. 
Please check the January issue of 

CO Magazine for complete rules and 
changes made at the last minute. 

BARTG SPRING RTTY 

CONTEST 

Starts 0200 GMT Saturday, 
March 25 

Ends: 0200 GMT Monday, 

March 27 

Only 30 hours of the total 48-hour 

contest period may be operated. The 

18 hour rest period can be taken at 

any time, but off periods may not be 

less than 3 hours at a time. Times on 
and off the air must be summarized 

on the log and score sheets. There will 
be  separate  categories  for  multi-

operator and SWLs. Use all amateur 
bands from 3.5 to 28 MHz. Stations 
may not be contacted more than once 

on any one band. In addition to the 
ARRL country list, each W/K, VE/ 
VO,  and  VK  call  area  will  be 
counted as a separate country. 
EXCHANGE: 
Time in GMT, must be a full 4 

figure group — use of "same" or 

"same as yours" will not be per-
mitted.  RST and message number. 

Message number must consist of a 3 
figure group starting with 001 for the 
first contact. 
POINTS: 

All 2-way  RTTY contacts wi h 

stations within one's own country will 

count 2 points. All 2-way RTTY 
contacts with stations outside one's 

own country will count 10 points. All 

stations will receive a bonus of 200 
points per country worked including 

their own. NOTE: Any one country 
may be counted again if worked on 
another  band,  but  continents are 

counted only once. 

SCORING: 

The total score is the sum of (the 
2-way exchange points times the num-
ber of countries worked) plus (the 
number of countries worked times the 

country bonus points times the num-
ber of continents). 

LOGS & SCORE SHEETS: 

Use one log sheet for each band and 
indicate any rest periods. Logs must 

contain: date and time in GMT, call-
sign of station worked, RST report 

and message number sent, RST report 
and message number received, and 

exchange points clainaed. The judges' 
decision will be final. Send contest 

logs to:  Ted Double G8CDW, 89 

Linden Gardens, Enfield, Middlesex, 

England EN1 4DX. Logs must be 
received by May 31st. 
AWARDS: 

Certificates will be awarded to the 
leading stations in each class and to 

the top stations in each continent and 

each W/K, VE/VO call area. The final 
positions in the Results Table will be 
valid for entry in the "World Cham-
pion of RTTY" Championship. 

If any contestant contacts 25 or 
more  different  countries  (W/K, 

VE/VO, and VK call areas do not 
count as separate countries for award) 
on 2-way RTTY during this contest, a 

claim may be made for the Quarter 
Century Award issued by the British 
Amateur Radio Teleprinter Group aria 
for which a charge of S2.00 or 8 I RCs 
is made. Make your claim at the same 

time as you send in a contest log. 
Holders of existing QCA awards wiL 

automatically have any new additiona 
countries added to their records. 

Continued on page 60 

RESULTS OF THE 1977 OHIO OSO PARTY 

Ohio State Winners: 

W8KIC (WB8MZZ operator) 
WB8JBM 

W HOF R 
K8MR 
WB8SVN 

Out-of-State Winners: 

W4VF 

WA401T 
K3HXS 
WA1UWR 

WA1FCN 

82620 points  (trophy winner) 

79299 
53475 
34103 
32488 

8410 points  (trophy winner) 
6880 
6733 
5588 
4181 

1E. 



New Products 
NEW ASTATIC 877L 

OMNIDIRECTIONAL DYNAMIC 

MICROPHONE 

Astatic's new 877L public address 
and paging microphone is engineered 
for quality performance, styled for 
contemporary appearance, and priced 
for economy. 

The omnidirectional dynamic desk 
microphone has a smooth peak-free 
wideband frequency with a slight rise 
above 2000 Hz for natural highly 
intelligible sound. Frequency response 
is 50 to 12,000 Hz; nominal imped-
ance is 400 Ohms. 
Built for years of trouble-free ser-

vice, the 877L features a long-life 
DPDT leaf switch with easy push-bar 
control and locking capabilities. The 
rugged high-impact molded housing 

withstands abuse. The 877L also has 
environmental resistance. 

Supplied with seven feet (2.1m) of 
four-conductor  two-shielded  cable 
wired normally-open for relay control, 

the attractively styled microphone is 
available in black, white, and beige. 

For more information on the 877L 
public  address and paging micro-
phone, write The Astatic Corporation, 
Commercial Sound Division,  Con-
neaut OH 44030. 

THE MODEL C6500 GENERAL-
COVERAGE COMMUNICATIONS 

RECEIVER 

The  model  C6500  synthesized, 

general-coverage  communications 
receiver  is a new "Standard"  in 
high-quality,  low-cost  performance 

that will please the most critical 
listener. Reception capability is pro-
vided for AM, CW, USB, and LSB. 
Unusual  stability  is achieved  by 

utilizing a synthesized, drift-cancelling 
first mixer injection system giving 30 
tunable ranges, covering the entire 
broadcast band from 500 kilohertz 
through 30 megahertz, from a single 
10 MHz crystal oscillator, thus en-
suring the frequency stability neces-
sary for excellent SSB reception. Dial 

accuracy is better than 5 kHz readout, 
which is sufficient to locate and iden-
tify stations with known frequencies. 

There are two separate detectors, 
product and diode, to provide ex-
cellent performance for both SSB and 
AM signals. A mode switch provides 
wideband reception for AM and nar 

rowband for SSB signals. The side-
band filter is used to copy CW. A 
peaking preselector allows the user to 
manually achieve maximum sensitivity 
and interference rejection. Completely 
solid state in design, the Standard 
C6500 operates off both ac mains as 

well as eight internal type "D" flash-
light battery cells. Automatic switch-
over to battei v operation, internal or 
external source, is accomplished if the 
ac power should fail. For information, 

write  Standard  Communications 
Corp., P.O. Box 92151, Los Angeles 
CA 90009. 

VERSATILE LOGIC MONITORS 
SEE INSIDE ICs 

Continental Specialties Corporation 

offers a very nice way to peek inside 
the black box of digital DIPs: 16-
channel clip-on logic monitors. An 
LED at each pin indicates the state of 
that pin by lighting or remaining dark. 
One of the biggest problems in 

troubleshooting  modern  digital 

systems is that there is virtually no 
practical way to directly monitor the 
performance of both the inputs and 
outputs of individual gates, or of the 
packages of gates. 
By monitoring an entire 14- or 

16-pin DIP at once, CSC's logic moni-
tors reveal the action of the package 
as a whole, permitting easy and often 
instant insight into its behavior or 
misbehavior. 
The model LM-1 logic monitor tests 

DTL, TTL, HTL, and CMOS logic 
families. It automatically seeks out 
the highest positive and lowest nega-
tive voltage levels and draws its power 
from the IC under test. Individual 

comparators at each pin (100,000 
Ohm input impedance) drive individu-
ally labeled LEDs "on" for a high, and 

"off" for a low logic level. It carries a 
suggested resale price of $74.95. 

The model  LM-2 logic monitor 
includes a fully isolated line-operated 
power supply to eliminate test circuit 
loading. Clip leads ride the supply rails 
of the circuit under test to derive the 
proper comparator levels. A switch 

selects RTL, DTL, TTL, HTL, or 
CMOS family operation. Suggested 
resale price is $129.95 for standard 

117 V ac 50/60 Hz operation, 10% 
more for 220 V ac 50/60 Hz opera-
tion. 

Application of these logic monitors 
has been compared to the use of a 

16-channel  oscilloscope. CSC logic 
monitors are elements of the digital 
troubleshooting family CSC calls The 
Logical ForcelM. 

Information about CSC logic moni-
tors and The Logical Force is available 
from CSC dealers and distributors, or 
from Continental Specialties Corpora-
tion, 70 Fulton Terrace, New Hawn, 
Connecticut 06509, (2031-624-3103, 
TW X (710)-465-1227. 

NEVV SERIES OF MFJ 
ANTENNA TUNERS 

MFJ Enterprises introduces a series 
of three brand new antenna tuners 
that uses efficient air-wound coils to 

give less losses than a tapped toroid 
for more Watts out. 

The  versatile,  top-of-the-line 
MFJ-941  Versa Tuner  II features 
built-in swr and dual-range wattmeter 
1300 and 30 Watts full scale), antenna 
switch  for selecting two coax-fed 
antennas, random wire or balance line, 
tuner bypass, and a 1:4 balun for 
balance lines. It handles up to 300 
Watts of rf output power and matches 
dipoles, inverted vees, random wires, 
verticals,  mobile  whips,  beams, 
balance lines, and coax lines continu-
ously from 1.8 through 30 MHz. 

This beautiful little tuner is housed 
in a deluxe eggshell white Tea Tec 
enclosure with walnut grain sides and 
is a compact 8 x 2 x 6 inches. 

SO-239 coax connectors are pro-
vided for transmitter input and all 
coax-fed antennas. Quality five-way 
binding posts are used for balance 

lines (21, random wire (11, and ground 
11). Included are mobile mounting 
brackets. 

The MFJ-941 Versa Tuner II sells 
for S79.95. 

The MFJ-901 Versa Tuner also uses 
an efficient air-wound coil, handles up 
to 200 Watts, and has a built-in 1:4 
balun for balance lines. It matches all 

types of transmission lines (coax, 
balance lines, random wire) and vir-
tually all types of antennas continu-
ously from 1.8 through 30 MHz. It is 
an ultra-compact 5 x 2 x 6 inches, 

uses SO-239 coax connectors, and 
quality  five-way  binding post for 
random wire and balance lines. 

The MFJ-901 Versa Tuner sells for 
S59.95. 

The MFJ-900 Econo Tuner is the 
same as the MFJ-901 Versa Tuner 
except that it does not have the 
built-in 1:4 balun for balance lines. 

A 

MFJ VERSA TUNER II 

MODEL MEJ•941 

Price is S49.95. 
The  MFJ-941  Versa  Tuner  II, 

MFJ-901  Versa  Tuner,  and  the 
MFJ-900 Econo Tuner are all available 
from MFJ Enterprises, and have a 
30-day money-back trial period. If 
you are not satisfied, you may return 
them within 30 days for a full refund 
(less shipping). MFJ also provides a 
one-year unconditional warranty. 

To  order,  call  toll-free 

(8001-647-8660, or mail the order to 
MFJ  Enterprises,  P.O.  Box  494, 

Mississippi State MS 39762, 

NEW CDE ROTOR FOR 
SUPER ANTENNAS 

Cornell-Dubilier Electric Company 

has  introduced a new heavy-duty 
rotor, the Tail TwisterTM, to handle 
antennas with up to 28 square feet of 

wind load area. A new control box 
was designed for the rotor to com-
plete the system. 

The rotor incorporates the highly 
successful Ham II design with a new 
thicker cast aluminum bell housing. 

Wider reinforced webs of the housing 
permit easy support of the largest 
antenna. On this model, the upper 
mast support is predrilled to have a 

bolt-through installation for positive 
locking. Also new is a three-ring ball 

bearing assembly to provide increased 
side thrust control and vertical load-
carrying capacities. 

The motor is a new design with an 
automatic coast-down prebrake action 
and a metal pinion gear to guard 
against stripping. 

The control box features a full 
metered indication of the antenna 
direction with front panel control for 
calibration and  brake. A separate 
on/off switch is provided for instant 

antenna location and brake operation. 
LEDs provide a positive signal for 
rotational power and brake operation. 
The unit is attractively housed in a 
black satin case. Low voltage control 
assures safe operation for the user and 
installer. 

The Tail TwisterTM system is de-

signed for tower mounting as required 
for  most  "super" communications 
antennas. Weighing slightly over 18 
pounds with a height of 14-1/16 
inches and a diameter of 9-5/16 
inches, the unit is secured with six 
5/16-inch bolts provided. The mast 
diameter is a hefty 2 inches. 
For  further  information,  please 

contact  Mr.  W.  Carlson, Cornell-

Dubilier Electric Co., 150 Avenue L, 
Newark  NJ  07101;  call  (201)-
589- 7500. 

INDUCTANCE  TRANSMIT' , 
3 

(  U E 
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Standard's model C6500 general-coverage receiver. The MFJ-941 Versa Tuner II. 



TEN-TEC CENTURY 21 GOES DIGITAL! 
Century 21, the exciting 70-watt, 5-band CW transceiver 

that surprised everyone with its super performance and low 
cost, has another surprise for you. A second model with 
digital readout (and a mod kit for those who would like to 
convert their dial model). Both Models 570 and 574 have 
the same unique circuitry that has won raves from 
everyone — botn have the same fine features: 

*Direct Frequency Readout (Model 574: 5 red LED digits, 
0.3- high, accurate to nearest 1 kHz. Model 570: marked in 5 
kHz increments from 0-500 kHz, MHz markings for each band 
displayed, tuning rate typically 17 kHz per tuning knob turn. 
• Full Break-In • Full Band Coverage on 3, 5, 7, 14, 21 MHz 
Bands. 1 MHz on 28 MHz Band • 70 Watts Input • Total 
Solid-State • Receives SSB and CW • Receiver Sensitivity 1 
µV • Instant Band Change. No Tune-up • Offset Receiver 
Tuning • 3-Position Selectivity • Adjustable Sidetone Level 
• Linear Crystal-Mixed VFO • Overload Protection • Built-In 
AC Power Supply • Black & Gray Styling • HWD: 61/8" 12k2-

• 12-, 15'/2 lbs. • Matching Accessories 

THE RECEIVER. Double-Direct-Conversion. Easy 
tuning. Just select the frequency and set the audio level. 
Excellent cross-modulation characteristics. Offset tuning so 
you can tune either side of zero beat to reduce QRM. Front 
panel control selects one of 3 selectivity curves: 2.5 kHz 
for SSB reception, 1 kHz for normal CW, and 500 Hz for 
when the QRM gets rough. Plus separate AF and RF 
controls, headphone jack, and built-in speaker. 

THE TRANSMITTER. Total solid-state. Push-pull Class 
C final amplifier. Individual low-pass filters are switched 
into the antenna line to reduce unwanted radiations, 
minimize TVI. No tune-up needed when changing 
frequencies or bands. And full break-in allows incoming 
signals to be heard between transmitted characters. 
Now CW is real conversation! 

THE VFO. Common to receiver and transmitter. 
Permeability tuned. Linear scale on model 570: 
5-5.5 MHz basic frequency is crystal-mixed to the desired 
frequency so bandspread and stability are the same on 
all bands (crystals included for 3.5. 7, 14, 21. and 
28-28.5 MHz segment of the 10 meter band). 

THE POWER SUPPLY. Built-in, AC operated, and 
regulated. Monitors current demand, shuts down 
automatically when necessary for protection. Lighted 
input current meter shows proper Drive setting. 

MATCHING ACCESSORIES. Model 277 Antenna 
Tuner/SWR Meter. Model 670 Electronic Keyer, 6-50 
wpm. self-completing characters. Model 276 Calibrator 
for markers at every 25 and 100 kHz. Model 273 Crystal 
for 28.5-29 MHz. Model 1170 12 VDC Circuit Breaker 
for mobile operation of models 574 and 570. 

574 Century 21 Digital Transceiver 
570 Century 21 Non-Digital Transceiver 
277 Antenna Tuner/SWR Meter 
670 Century 21 Keyer 
276 Century 21 Calibrator 
273 Crystal for 28.5-29 MHz 
274 Digital Mod. Kit for Model 570 
1170 DC Circuit Breaker 

$399.00 
$299.00 
$ 85.00 
$ 29.00 
$ 29.00 
$ 5.00 
$ 90.00 
$ 8.75 

See both Century 21 surprises at your TEN-TEC dealer 
— or write for full details. 

1 1111 T E C SEVIERVILLE-. TENNESSEE 'I S 

THE SECOND SURPRISE 
OF THE CENTURY: DIGITAL 
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RTTY Loop  
Marc I. Leavey, M.D. WA3AJR 
4006 Winlee Road 

Randallstown MD 21133 

If you spent the winter in your 
shack and have done much RTTY 
operation, you may have discovered 
one stunning truth about this mode: 
It generates reams of material! A good 
deal of this information has some 
retention value, and preservation of 
certain items may be legally required, 
as in the case of third-party traffic. 
The next few columns will deal with 
information storage and retrieval for 
the RTTY station. 
There are several factors you need 

to concern yourself with when you 
consider information storage systems. 
They include: 
1. Ease of entering data into storage; 
2. Ease of inspecting stored data; 

LOOP PLUG ON 
ST-6 (NE C 

--1 LOOP PLUG ON 
ST-6 (OLD) 

SLEEVE 

RING  1/4 in 
STEREO 

TIP  PLUG 

3. Ease of editing stored data; 

4. Ease of removing data from storage; 
5. Viability of storage form; 

6. Cost and availability of techniques; 
7. Interchangeability between users. 
The ideal storage medium would 

optimize all these factors. Such a 
medium, of course, does not exist, 
although many come close. You might 
find, however, that, by using comple-
mentary techniques, the gaps can be 
filled with a minimum effort. But 
wait, I am getting ahead of myself. 
First, let's look into just what each of 
these criteria involves. 

You are faced with converting a 
stream of incoming Teletyp e data, 
marks and spaces fleeting by in milli-

second tempo, into a static record. 
This record must be flexible enough 
to accommodate one character or one 
hundred pages. Initiation of recording 
should be as uncomplicated as pos-

PAGE PRINTER 

KEYBOARD 

nSELECTOR 
  MAGNETS 

sible. There is little use for a system 

dependent upon the conjunction of 
the full moon and vernal equinox. The 
simplest, least prone to failure, system 
would be best. 

Once this incoming stream has been 

frozen into storage, you need some 
way of inspecting the data and re 

Fig. 1. Model 15(19) - ST-6 interconnection. 
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01,F  100E1  100yF 

Fig. 2. Modifying a TV set for video input. 

vising or editing it. Such inspections 

should be nondestructive, i.e., the act 
of looking should leave the original 
record intact, and editing should be 
painless with revised data available for 
immediate use. 
Transmission of this stored infor-

mation should be accomplished with 
the same facility as recording it. As 
with the storage, the transmission link 
should operate at the maximum speed 
of the system. 

Whatever the system, the records, 
once produced, should be as perma-
nent as possible, with little chance of 
accidental loss of data. The system 

should be cheap, with all components 
readily available to the amateur from 
several sources. And it should be a 
system which would permit exchanges 

of data in the recorded form, as 
through the mail or at meetings. 
Sounds like a lot to order, doesn't 

it Well, it is, but there are systems 

around now which can neatly fill the 
bill. Next month, I will begin a de-
tailed look at those techniques. Right 
now, let's turn to some readers' ques-
tions. 

Johnny Carr, of Rockmart, Georgia, 
needs information on hooking up a 
model 19 and an ST-6 demodulator. 
Johnny, the model 19 set consists of 
the model 15 page printer and a paper 

tape reader called a transmitting dis-
tributor (TD). You need four power 

Oscar Orbits 
FINDING OSCAR 

The listed data tells you the time and place OSCAR crosses the equator in an 
ascending orbit for the first time each day. To calculate successive 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 first crossing. Add 29° for 

each succeeding orbit. When OSCAR is ascending on the other side of the 
world, it will descend over you. To find the equatorial descending longitude, 
subtract 166 degrees from the ascending longitude. To find the time it passes 
the North Pole, add 29 minutes to the time it passes the equator. You should 

be able to hear OSCAR when it is within 45 degrees of you. The easiest way to 
do this is to take a globe and draw a circle with a radius of 2480 miles (4000 
kilometers) from the home 0TH. If it passes right overhead, you should be able 
to hear it for about 24 minutes total. OSCAR will pass an imaginary line drawn 
from San Francisco 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 degrees from you, add another minute; at 30 degrees, three 
minutes; at 45 degrees, 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 7 Orbital Information 
Orbit  Date  Time  Longitude 

(Mar)  (GMT)  of Eq. 
Crossing W 

15050 Abn  1 002301  62.1 
15063 Bbn  2  0117:18  75.7 
15075 Bbn  3  0016:38  60.5 
15088 Abn  4  0110:56  74.1 
15100 Bbn  5 0010:16  59.0 
15113 Bbn  6  010433  72.6 
15125 Abn  7 000354  57.4 
15138 Bbn  8  0058:11  71.0 
15151 Bbn  9  0152.28  84.6 
15163 Abn  10  0051:49  69.4 
15176 Bbn  11  0146106  83.0 
15188 Bbn  12  004527  67.9 
15201 Abn  13  0139:44  81.4 
15213 Bbn  14  0039:04  66.3 
15226 Bbn  15  0133: 22  79.9 
15238 Abn  16  0032,42  64.7 
15251 Bbn  17  0126:59  78.3 
15263 Bbn  18  002620  63.2 
15276 Abn  19  0120:37  76.7 
15288 Bbn  20  0019:58  61.6 
15301 Bbn  21  0114115  75.2 
15313 Abn  22  001335  60.0 
15326 Bbn  23  0107:53  73.6 
15338 Bbn  24  0007:13  58.5 
15351 Abn  25  0101:30  72.1 
15363 Bbn  26  000051  56.9 
15376 Bbn  27  0055:08  70.5 
15389 Abn  28  014925  84.1 
15401 Bbn  29  0048:46  68.9 
15414 Bbn  30  014303  82.5 
15426 Abn  31  0042:24  67.4 

VIDEO 
DRIVER 

sources to get this machine up and 
running: 115 V ac for the motors; 60 
mA loop for the selector magnets; and 
dc supplies for the tape punch and TD 
clutch. You indicate that you have the 
tape punch supply, and I will bet that 
the TD clutch is also taken care of. If 
you refer to the side diagram of the 

model 15 in the September, 1977, 
edition of this column, you will find 
that these same contacts can be found 
on your model  19.  Instead of a 

separate loop supply, the ST-6 has a 
built-in supply which is available at 
the rear skirt. Newer versions of the 
ST-6 use a six-pin molex connector 
for the loop, while older models used 
a '4- inch phone plug. Just hook the 

loop leads from the machine to the 
appropriate terminals on the ST-6, 
and you're off and running. Fig. 1 is a 
diagram to show you how. 

V elio  Buccicone  VV9 II L passes 

along  the  information that he is 
attempting to receive RTTY using an 

Infotech M75 and a video monitor. He 
wants to know how to hook the two 
together. I can refer you to what is 

probably the best book around for 
information along that line, the TVT 
Cookbook by Don Lancaster. Fig. 2 
shows two ways of coupling the video 
to the i-f stage of a standard TV, 
depending on whether the TV is tube 
or transistor. One major caution to 
anyone contemplating such a hookup, 

whether for  RTTY or computers: 

Make sure the TV is transformer-
powered and isolated from ground! 
Failure to do so can easily put 115 V 
ac on the ground bus of your system. 

Another way to do it, and the only 
way if you have an ac/dc TV that is 
not isolated, is to use any of the small 
rf modulators available. Less then ten 
dollars can buy one from any of 
several sources, several of which ad 
vertise in this magazine. Just feed the 

video in and the rf out to the antenna 
terminals. You lose some .fine resolu-
tion, but, for RTTY, it is entirely 
adequate. 

I look forward to receiving your 
questions, and try to answer as many 
as possible here in the pages of 73. If 
you want a personal reply, a self-
addressed stamped envelope is a must. 
This goes not only for me, but also for 
most authors whose writing you en-
joy. Also welcomed are suggestions 
and questions to be used as spring-
boards for  future columns. Some 

topics now in development include 
having fun with RTTY and the use of 
computers in the shack. 
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4wir 
Veighs 39% Tree., 
witit do others 
—I ler out? 

icijisp,pt FIXED STATION FOUR BAND VERTICAL 
The 4-BTV is longer for greater aperature, larger in diameter for strength and 
bandwidth, heavier traps for precision and safety factor. Individually, each 
subassembly weighs more to collectively give you an antenna designed for 
convenience of assembly and installation, a wide margin in mechanical stability 
and far superior electrical performance. 

• Lowest SWR —PLUS! 

• Bandwidth at its broadest! SWR 1.6 to 1 or 
better at band edges. 

• Hustler exclusive trap covers "Spritz" extruded 
to otherwise unattainable close tolerances 
assuring accurate and permanent trap 
resonance. 

without damage to the aluminum tubing. 

• Guaranteed to be easiest assembly of any 
multi-band vertical. 

• Antenna has %"-24 stud at top to accept RM-75 
or RM-75-S Hustler resonator for 75 meter 
operation when desired. 

• Top loading on 75 meters for 
• Solid one inch fiberglass trap forms for  broader bandwidth and higher radiation 
optimum electrical and mechanical stability. efficiency! 

• Extra heavy duty aluminum mounting bracket  • Feed with any length 50 ohm coax. 
with low loss— high strength insulators. 

• Power capability—full legal limit on SSB and 
• All sections 11/4" heavy wall, high strength  CW. 
aluminum. Length 21 5". 

• Ground mount with or without radials; roof 
. • Stainless steel clamps permitting adjustment  mount with radials N or  

11 11111.111.11111111111111 MIP  41=11111111111 

one setting foCtotal band coirage; 
40 THROUGH 10 METERS 

"the home of originals" 
New Troncs patents 3287732, 3513472. 3327311, 3019869. 
3599214, 3873985. 3582951. 1017857 (Canada) 

new.  ANTENNA Engineers, Designers, Manufacturers tronics  15800 commerce park drive 
brookpark, ohio 44142 

 corporation _ (216) 267-3150 

MODEL 
4-BTV 
15 POUNDS 

MIN 

Available from all distributors 
who recognize the best! 



FCC Math 
John F. Leahy WB6CKN 
P.O. Box 539 
Gonzales CA 93926 

By the completion of the last installment in this series, we had purchased 

just about all the math tools we need to survive FCC exams. In this and the 
following, we'll put these tools to work in order to gain the experience which 
alone will assure success on those exams. 

Let's start by applying some algebra to that inductive reactance formula, XL 
= 2n f L, we saw last time. Suppose we know the reactance of a particular coil is 
700 Ohms at 3.725 MHz. Can we use our formula to determine the coil's 
inductance? We sure can! 

We know that XL is 700 Ohms, f is 3.725 MHz, and it is, as always, about 3. 
Putting these into our formula, we have: 700 = 2(3)(4 x 10611_, where the 
parentheses show we are multiplying. Note that we've rounded the frequency, 
3.725 MHz, to 4 x 106 (mega, remember, means times a million, times 106). 
We're after inductance, L. How the dickens do we get L by itself on one side of 
the equation, with everything else on the other? 

This brings us back to playing around with numbers. 120 = 2(3)4(5) — again, 
parentheses around the 3 and 5 are enough to indicate that what we have here 
is multiplication and not the number two thousand three hundred forty-five or 

something — is a true equation in the same form as XL = 2iff L. The 5 is in the 
same place as L. Can we get 5 by itself and still have the same five numbers in a 
true equation? Because whatever technique works with this number equation 

(to isolate the 5 on one side with everything else on the other) will no doubt 
work with the letter equation, to isolate L by itself. After a bit of playing 
around, you may notice that 120/2 = 3(415, and 120/[2131) = 4(5), and finally 
120/1213141 = 5 (120 divided by 24 equals 5). Voila! 5 by itself! We've done 
it! By moving everything that was with the 5 down to the bottom of the other 

side, we have a true equation and have isolated 5 by itself. That must mean that 
we can move the things with L in our reactance equation down to the bottom 
of the other side to get L by itself in a true equation. Doing just that gives us: 

XL/211 f = L. And we can quickly use this transposed formula to solve our 
problem, L = 700/12(3)14 x 106)1, which is (7 x 1021/(24 x 106). 24 x 106 
rounded is 2 x 101 x 106 or 2 x 107, so we have (7 x 1021/(2 x 107), or about 

3 x 102  7 or 3 x 10-5 , 30 microhenrys. (Can you change that to millihenrys 
and nanohenrys? Answer below.") Incidentally, the calculator gives 29.9 

microhenrys. Look how close we come with these relaxed, rounded-out 
computations — plenty close for FCC exams! The answer tells us that it is a 30 
H inductor which will give us 700 Ohms resistance to a 3.725 MHz current. 

Notice that we can just as easily take that final number equation, 

120/12)3)41 = 5 and work backwards to get, for example, 120/1214() = 3(5) 
and all kinds of other combinations, as long as we put what's on top of one side 

of the equal sign on the bottom of what's on the other side. 
That's another important tool! Whenever there's just multiplication and/or 

division in an equation or formula (no additions or subtractions), we can (with 
complete freedom) move what's on the top of one side to the bottom of the 
other and vice versa. This little device allows one to change a great many 

formulas into alternate forms which are necessary in solving electronics 
problems, as we shall see in a few seconds. 

And the logic of it is quite simple. What we're really doing is just multiplying 

and dividing both sides of an equation by the same thing. If we start off with 
numbers that are equal and then do the same thing to both numbers, doesn't it 
seem logical that we'll end up with numbers that are still equal? Let me 
illustrate. 120 = 2(3)4(5). Divide both sides of that equality by 4: 120/4 = 

1213)4(5)1 /4. What we didn't see earlier was that division on the right-hand 
side. 4 into 4 is 1, and 1 times something is just that something. So the 4s 

disappear on the right, and we get a 4 on the bottom of the left (which, of 

course, I can divide into the 120 if I want to). The same holds for letters. XL = 
2nf L. Divide both sides by 2 and it and f: XL/2nf = 2/4 Li nk The 2nfs on the 
right divide out and disappear, but there's nothing for them to disappear into 
on the left, so they stay (until they're changed into numbers in a real problem 
and can then be divided into the number on top). What's left after the division 
is a changed formula, but it's still a correct one because everything was done on 
the up-and-up, with flawless logic! 

In the above, we divided both sides by the same thing. As I indicated, we can 
also multiply. Remember our capacitive reactance formula, Xc = 1/(20C). 
Suppose we wanted to know the frequency at which a 12 pF capacitor had a 
reactance of 1 MU. Here we're after f, the frequency, to we want to get it by 
itself, on top, on one of the sides. We already have the rule that what's on top 
on one side can be put on the bottom of the other and vice versa. And we must 
remember that anything that's by itself on one side is on top. You can think of 

it as being on top of an invisible 1. Thus in this case we move Xc from the top 
of the left side down to the bottom of the right, and f, frequency, which is 
what we're after, up from the bottom of the right to the top of the left, giving 

•3it 10'5 30 it 10-6 130 microhenrys) = 0.03  10'3 10.03 millihenrys) = 30.000 x 10-9 
130,000 nanohenrys). Good practice' 

us: f = 1/(2nXcC). Now we just plug in numbers: f = 1/12(31(1 MS2)112 pH] , 
which, with powers of 10, is 1/12(31(1 x 106H12 x 10-12 )1. 12 x 10-12  is 1.2 
x 101 x 10-12, which, rounded, becomes 1 x 10-11. So the bottom of the 
fraction is 2(311(1) x 106 + -11 , which is 6 x 10-5 . Change the 1 on top to 10 x 

10-1 , and the fraction becomes (10 x 10-1 )/(6 x 10-5 ). 6 into 10 you might 
guess to be about 1.7, which can be simply rounded to 2. And since we're 
dividing, we subtract exponents of 10. -1 - -5 is -1 + 5, or 4. Hence the answer is 
about 2 x 104, 20 kHz. The calculator gives 13 kHz. These rounded out 
calculations are somewhat off, but still in the right ball park. If you need more 
accuracy, you can have ii be 3.1 and leave the 1.2 for capacitance (instead of 

rounding to 1). That'll give 7.4 into 10 instead of 6 into 10, and you'll be right 
on the money. Again, you determine how accurate your computations have to 
be by looking at how close to each other the multiple-choice answers are in the 
actual FCC exam. 

We're now ready for an exercise with which we'll finish this installment. It's 
a long exercise introducing many of the formulas you need for FCC exams. 

Consequently, even though it may be a bit painful, I recommend you go 
through it quite carefully (and leisurely, if possible). Work and answers can 
again be checked at the end. 

EXERCISES 

In each of the exercises that follow, a formula will be given to you with a 
brief explanation of the letters used. Following that, you will be asked to solve 
for one of the letters (get it by itself on one side of the equation) and then use 

this transformed formula in an actual computation using values given. 
(1) P = I2R, where P is power in Watts, I is current in Amperes (the 12 just 

means we have I x I, so the formula could be written: P=I xlx RI, and R is 
resistance in Ohms. 

(a) Solve for R. 

lb) Find the resistance where the power is 250 Watts and the current is 300 
mA. 

(2) P = E2/R, where again P is power in Watts, E is volts, and R is again Ohms. 
(a) Again, solve for R. 

(b) Find the resistance where E is 950 V and Pis 125 W. 

131 Es = Ins/nplEp. This is a transformer formula. Es is primary volts, Ep is 
secondary volts, ns is the number of turns on the secondary winding, np is the 
number on the primary winding. 

(a) Solve for ns. 
lb) How many turns should the secondary have if the primary voltage is 
120 V, the secondary is 12.6 V, and the primary has 100 turns? 

(4( 0 = X/R, where Q is the quality factor of a coil or capacitor in a series 
circuit, called, simply, the "Q" of the coil or circuit. X is the reactance in Ohms 

of the coil or capacitor, R is the resistance in Ohms in series with the coil 
and/or capacitor. 

(a) Solve for X. 
(b1 If R is 27 Ohms and Q = 78, what is X? 

(51 2nf L = 1/120C). This is the formula for resonance of a coil/capacitor 
combination. You've seen both sides of this formula before. The left side is the 
reactance of a coil (XL) and the right side is the reactance of a capacitor (Xc). 
What this formula says, then, is that at resonance the two reactances are equal, 
XL = Xc. You already know what each letter stands for. 

(a) Solve for C. 

(b) What is the capacitance of a resonant circuit where the frequency is 
7130 kHz and the inductance is 8.5 pH? 

(6) T = RC. Here T is the time constant (the time in seconds it takes for a 
capacitor to charge to 63% of the full emf with a resistor of R Ohms in series 

with it). C is the capacitance in farads. 
(a) Again, solve for C. 
lb) If R is 800 Ohms and T is 0.2 seconds, what is C? 

(7) T = L/R is a like formula for a coil and resistor in series, only this time T is 
the time (in seconds again) it takes for current (not voltage) to reach 63% of its 
final value. L is inductance in Henrys. 

(a) Solve for L. 
(b) If T is 0.003 seconds and R is 35 Ohms, what is L? 

(8) Bandwidth = f0/Q. Here bandwidth is the "half-power" or "3-dB-down" 
bandwidth of a resonant circuit. The center frequency is fo and CI is the 0 of 
problem 4. 

(a) Solve for Q. 

lb) What is the Q of a circuit whose center frequency is 1 kHz and 
bandwidth is 80 Hz? 

(9) 0 = Eout/Ein. Another 0 formula, frequently quite useful! Eout is the 
output voltage (of course) and Ein is the input voltage to a particular circuit. 

(a) Solve for Ein• 
(b) If 0 = 60 and Eout is 18 mV, what is Em? 

(101 0 = Zt/XL. Yet another Q formula (gads!), this time for a parallel 
resonant circuit, and again quite useful. Zt is the impedance (in Ohms) across 
the parallel circuit and XL is the coil's reactance in Ohms. 

(a) Solve for XL. 
(b) If the Q is 35 and Zt is 50 kSt, what is XL? 

(11) p Aeb/Aec. This is a tube amplifier formula. p (the Greek letter mu, the 

Continued on page 139 
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TOWER irUnCR 
RESONATES YOUR TOWER 

ON 140, AND 80 ! 

• 

Imagine  using your 

eritire tower and pre-

sent beam system as a 
complete low angle 

radiator on 40 and 80 

meters It is common 

knowledge  that  a 

dipole or inverted-vee 

must be at least 1/2 

wave length high (120 

feet  high  on  80 

meters!) in order for it 

to be a low angle 

radiator But your ex-

isting tower.  if fed 

with the Stuart Elec-

tronics TOWER TINIER 
can be made to be an 

optimum low angle 
radiator on 40 and 80 

meters  The Stuart 

TOWER TU1111 can be 

installed  and easily 

adiusted tola low swr 

on any towyr no mat-

ter what nie size or 

type  Tower can be 

grounded I or  not 
Radials not necessary 

No more hlywire ap-
pearance of dipoles 

and I-V's  ven your 

wife will love it The 
Stuart TOWER TWIER 

.1 
takes up virtually no 

extra space but  great-
ly  outperforms 

didoles an  I'V's at 

tie same height plus it 

is easily  al diustable 

from  ground  level 
Start malting better 

contacts oil the 40 

and ao meter bands 
with  an 'antenna 

• system that really gets 

out  T hel Stuart 

TOWER TUrIER  will 
handle 500 'watts out-

put 

e are ,o confident 

that you will like ii that 

we  offer  a 30  day 

money back guarantee 

if you are in any way 

dissatisfied  Price  of 

5129 95 includes shipp-

atm%  ling  in  continental 
nited States 

taw. 

STUART  ELEC'TRONICS 
, 

755 N. MAIN ST. 

AKRON, OHIO 44310  S38 

TOROID CORES 

All the popular sizes and mixes. 
✓ Fast Service. Same day shipment 
, via first class mail or air. 

✓ No minimum order. 

IRON POWDER TOROIDS: 

ORE 
SIZE 

MIX 2 
.5 30 
MN: 
ll = 10 

MIX 6 
10-90 
MHz 
u=8.5 

MIX 12 
60.200 
MHz S 
u = 4 

SIZE 
 1 013 
Ire 

PRICE 
USA 

3.25 T.200 120 2.00 

T.106 135 1.06 150 

1.80 55 45 .80 .80 

1.68 57 47 21 .68 .65 

1.50 51 40 18 .50 55 

T 25 34 27 12 25 40 

RF FERRITE TOROIDS: 

E El:311 
MIX 01 
u =125 
1 70 
MHz 

MIX Cf2 
u = 40 
10 150 
MHz 

SIZE 

li n 

PRICE 
USA 

F-240 1300 400 2.40 
_, 

6.00 

F 125 900 300 1.25 3.00 

F.87 600 190 .87 2.05 

F.50 500 190 .50 1.25 

F-37 400 140 .37 1.25 

F 23 190 60 23 1 10 

Chart shows uH per 100 turns 

FERRITE BEADS: 

$2.00 DOZEN 

2. 

4 k 

WIDE BAND CHOKES 

954 EACH 

TO ORDER: Specify both core size 
and mix for toroids. Packing and 
shipping 50 cents per order USA and 
Canada. Californians add 6% sales 
tax. 

Fast  service.  Free  brochure  and 
winding chart on request. 

P1 

P AL O M AR 
:Ccil:141 

BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747-3343 

30 years 
of serving 
the mid-west 
with 

all major brand 
Ir41‘1 of 

amateur 
radio 
equipment 
and supplies 

• KDK • B&W • YAESU • DRAKE 

• HEIGHTS • ICOM • MFJ • NYE 

• SWAN • TELREX • TEN-TEC 

• VHF ENG • WILSON • MOSLEY 

• KLM • CUSHCRAFT • LARSEN 

• REGENCY • HUSTLER • CDE 
• ANT. SPEC. • DENTRON 

... and many more. 

• full factory 
authorized service 

• immediate delivery 
• competitive prices 

master ettiirgrt 
IMO NOTII MOANS C•01, 

• large inventory 

umversa 
amateur 
ram inc 

(280 AIDA DRIVE 
COLUMBUS OHIO 

Revnoldsburg) 43068 

(614)-866-HAMS 
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S. M. Allen K4JEM 
308 Victoria Ave. 

Fort Walton Beach FL 32548 

The New, Improved 

"Best Keyer Yet" 

updating MINI-MOS 

W hen I became the 
owner of a brand 

new  TS-520D,  I became 
somewhat ashamed of my 
Radio Shack straight key. I 
looked  around  at several 
different keyers and decided 
that the best I had seen, by 
far, was the MINI-MOS by 
WA6EGY.1 I left fingerprints 

Final happy combination: MINI-MOS+, HK-1 squeeze paddle, and TS-520D. 

all over the article for quite a 
while, and then Santa Claus 
delivered a beautiful new 
H K -1  dual-lever  squeeze 
paddle  from  Ham  Radio 
Center.2 I was now forced to 
quit fingering the pages and 
start building. 
Now, being the type of 

person I am, I can't leave a 

Photos by Jim Gerritz VVA4FMA 

perfectly good design alone, 
even one as beautiful as the 
MINI-MOS.  After  much 
searching, I was finally able 
to make two changes that, I 
think, add the icing to the 
cake. The two changes are 
independent of each other, so 
both, either, or neither can be 
incorporated. 

Mod. 1 is quite simple. In 
the original keyer, the base of 
the paddle, if an external 
paddle is used, is not at 
ground but at -9 volts. If you 
are as violent on CW as I am, 
or if your shack is as messy as 
mine, there is a very real 
possibility that the paddle 
base could come in contact 
with ground, vastly reducing 
battery life. By replacing the 
cross-coupled  NAND gates 
used for dot and dash storage 
with a dual type D flip-flop, 
used for set-reset, the paddle 
base  is now  at 4-Vdd, 
which is chassis ground. The 
only thing that is not obvious 
is the fact that, with both the 
set and reset inputs to the 
4013 flip-flop high, both the 
Q and Q outputs go high. 
This feature is necessary to 
make the keyer work as origi-
nally designed. 

Mod. 2 is a little more 
complex. One thing I had 
noticed when working CW is 
that, as the speed goes higher, 
character spacing seems to 
disappear. I hoped that my 
CW didn't exhibit this phe-
nomenon, but I wanted to be 
sure.  I wanted automatic 
character  spacing.  I also 
decided that I didn't need, or 
want, the built-in sidetone 
oscillator, since there was 
already one in the TS-520D. 
This freed up two 2-input 
NOR gates and one 2-input 
OR gate for other uses. By 
adding  one  quad 2-input 
NAND gate (4011), I could 
get my automatic character 
spacing. 

Now for those of you who 
may  have  forgotten,  the 
MINI-MOS does not just gen-
erate dots and dashes, but 
dot/space  and  dash/space 
pairs. When U3A is set, an 
element two dot lengths is 
sent, first a dot (1 dot length) 
and then a space (1 dot 
length). When U3B is set, an 
element four dot lengths long 
is sent, first a dash (3 dot 
lengths) and then a space (1 
dot length). In order to get a 
character  space  (3 dot 
lengths), a space 2 dot lengths 
long had to be added to the 
end of the element being sent 
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-Vss 

•Vdd  Ul PIN 14 
- VII  Ul PIN 7 

DOT 

•Vdd 

DASH 

CI 
1000 pr 

FEED THRU 

- Vs. 

C2 
1000 pF 

FEED  THRu 

-Vas 

• Vdd 

-Vss 

U2A INPUT 

U2B INPUT 
OR 
IAA INPUT 

U2C  INPUT 

U3A 0 OUTPUT 

U2C  INPUT 

U2D  INPUT 

U24  INPUT 

U38 0 OUTPUT 

Fig. 1. Mod. 1 to place paddle base at chassis ground (+ Vdd). 
Second UM Q output goes to U2B if Mod. 2 is not 
incorporated or to U8A if Mod. 2 is incorporated. U1 : 4013. 

at the appropriate time. This 
is done by telling the keyer to 
send a dot element, but 
inhibiting the output. 
Referring to Fig. 2, the 

operation is really quite sim-
ple. Whenever an element is 
sent by the MINI-MOS, the 
output of U4D goes low. This 
is fed to a set-reset flip-flop 
consisting of U8C and U8D. 
This flip-flop sets with the 
first element sent and remains 
set until it is reset by the 
initiation of the character 
space.  This flip-lop says, 
"Something has been sent, 
and a character space needs 
to be sent." The output of 
this flip-flop is sert to AND 
gate U2B. The other input to 
U2B comes from :he output 

.91 11Pr r 

p. 

of U4A, the clock control 
line. As long as a dot or dash 
element is being sent, this line 
is low, but, when all elements 
have been sent, it goes high. 
Therefore, the output of U2B 
says, "Something has been 
sent, and the sending is over. 
Start a character space." The 
output of U2B sets another 
set-reset flip-flop formed by 
U7C and U7D. 
When this flip-flop is set, 

several things happen. First, 
the low output of U7C goes 
through U8B (which, along 
with U8A, has replaced U2B 
in the original circuit) and 
sets U3A, starting the dot 
element sequence. Second, 
the high output from U7D 
goes to U6D (which has been 

• I I 

ON 

SPACER 

OFF 

Front panel view. It's nice and uncluttered. Note the lack of 
power switch. 

UlA OUTPUT 
OR 
IAA 0 OUTPUT 

U4A OUTPUT    

U3A SET INPUT 

U6C OUTPUT 

•V011-.U8 PIN 14 
-Vas...1.113 PIN 7 

LAD INPUT 

RID  S2-AUTOSPACE 
*OK  ON 

U4 D 
0"  OUTPUT 

Fig. 2. Mod. 2 to add automatic character spacing (also 
removes sidetone oscillator). U8A and U8B rep/ace U2B in the 
original circuit. Pin 1 of U8A comes from Ul A Q output if 
Mod. 1 is incorporated. U6D is inserted between U6C output 
and U4D input. U8: 4017. 

inserted between U6C and 
U4D in the original circuit), 
inhibiting the dot that would 
normally be sent at this time. 
Third, the low output from 
U7C is also sent to the 
U8C/U8D flip-flop, resetting 
it. Now, after one dot length, 
the Q5 output of U5 goes 
high, indicating that a dot 
was sent (except that we 
inhibited it at U6D) and that 
a space is now being sent. 
This signal is used to reset the 
U7C/U7D  flip-flop.  When 
U5Q5 goes back low, the 
sequence is complete, and 

normal operation may now 
proceed. The auto space can 
be disabled by removing the 
set input to the U8C/U8D 
flip-flop. This is done with 
52. 

If you wish to retain the 
sidetone  oscillator,  you'll 
have to add another IC, as 
shown in Fig. 3. 

As you can see from the 
photographs,  I built  my 
MINI-MOS+ using wire-wrap. 
I was not particularly inter-
ested in making it very small. 
I used mine for a while just 

1111:11111 M 
Inside view. MINI-MOS+ was built mostly with wire-wrap. IC 
sockets were glued to the perfboard and flea clips were used 
for discrete components. Ul is on the right, and U8 is out of 
the picture on the left. The little box in the right rear is an rf 
filter made of single-clad circuit board and 1000 pF 
feedthroughs on the dot, dash, and key lines. Battery is at the 
left rear, wrapped in foam. 



Close-up of perfboard mounting and rf filter. Perfboard was 
mounted using 3I4-inch squares of Plexiglas TM  glued to the 
perfboard and chassis. 

loose on the desk and had no 
trouble with rf, except occa-
sionally on 10 meters. Once 
in the metal box, no prob-
lems were encountered. For 
you guys with sharp eyes, the 
16-pin IC is a 4020 that I 

used in place of the 4024 in 
the original circuit. I just 
happened to have a 4020, and 
there is no difference in the 
operation. 
Operati on  is straight-

forward with no glitches. The 

U6C OUTPUT 

•Vdd -0,U9 PIN 10 

-1/15-.U9 PIN 7 

IT 

U BB INPUT 

U5 05 OUTPUT 

U8D INPUT 

U2B OUTPUT 

U4D INPUT 

Fig. 3. Change to Mod. 2 if sidetone oscillator is to be 
retained. A second new IC (U9) must be added. W: 4001. 

only idiosyncrasy is that only 
a dash  may  be  stored 
while the keyer is sending a 
character space. This is be-
cause the keyer thinks it is 
sending a dot while sending a 
character space. The auto-
matic character spacing forces 
you to use the squeeze paddle 
properly. Not only does it do 
what it is designed to do, 
force proper spacing between 
characters, but, if you allow a 
little extra time between ele-
ments, it will throw in a 
character  space.  Sending 
MARMI instead of QRZ dur-
ing a contest is embarrassing. 

However, if you persist with 
the automatic character spac-
ing,  you  will  notice  a 
dramatic improvement in the 
quality of your CW. 
With  these two minor 

mods, the MINI-MOS+ will 
do anything any other keyer 
will and will do it cheaper 
and with much less power 
consumption. Build one — 
you'll like it. • 

References 

Erich  A.  Pfeiffer  WA6EGY, 
"MINI-MOS — The Best Keyer 
Yet?", 73, Aug., 1976, page 38. 

2Ham Radio Center, Inc., 8342 
Olive Blvd., St. Louis MO 63132. 

April 28, 29, 30. 
At Hara Arena, 
Dayton, Ohio 
This year's Dayton Hamvention 
promises to be the biggest and best yet! 

Start with more exhibit and flea market 
space than before. Then: • informative 
programs • new products • technical 
sessions • ARRL and FCC forums • 
special and group meetings • ladies' 
programs • transmitter hunts • total 
value of prizes exceeds $15,000. 

Top it all off with the Grand Banquet, 
Saturday evening April 29. 

N110 
If you have registered within the last 

3 years you will receive a program and 
information brochure in March. 

Admission $3 in advance, $4 at the door. 
Saturday night banquet $8 per person. 
Flea Market space $5 to $8 per space 
depending on number of spaces. At door 
only. Make check payable to: Dayton 
Hamvention, P.O. Box 44, Dayton, 
Ohio 45401. 
For special hotel/motel rates and 

reservations information write to above 
address. Inquiries: call 513-854-4126. 

See you at the world's 
largest Ham Convention! 
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GET YOUR GROUP 
TOGETHER! 

If you're in one of the many 
areas saturated with 2 meter re-
peaters, select 220 as your logical 
alternative. 

If you've been holding back 
because of the "Class E" threat 
you need wait and worry no 
longer. It's off the docket. 

If you've been afraid of the 
cost — your iears are unfounded. 

For less than $200 per member 
your group can acquire a com-
plete 200MHz repeater system in-
cluding Clegg FM-76 and mobile 
antenna for each participant. 

Phone toll free today for com-
plete details on the Model 376 
repeater,  652  Duplexer,  ASP 
antenna and Clegg FM-76 trans-
ceiver group program! 

Toll free 1-800-233-0250. 
In Pennsylvania call collect 717-
299-7221. 

Or write: 
Clegg Communications Corp. 
1911 Old Homestead Lane 
Greenfield Industrial Park East 
Lancaster, PA 17601 

FOR FASTER SERVICE , 

C3 

Let Clegg engineer and supply 
your 220 system now! 
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The Powerful 

Grounded Antenna 

—thrives on poor soil 

H. Warren Lufkin W0S11 

1219 Racine St. 
Aurora CO 80011 

The Beverage, or wave 
antenna,'  has  been 

around for a long time and, 
over the past several decades, 
has been employed by com-
mercial, military, and, to a 
lesser extent, radio amateur 
users.2 The Beverage is basi-
cally a specialized antenna 
system which is normally uti-

lized at low frequencies or on 
the lower part of the high-
frequency spectrum. 
The Beverage belongs to 

the family of longwire an-
tennas and can be considered 
a cousin of antennas such as 
the longwire, V-beam, rhom-
bic, and fishbone. The charac-
teristic that makes the Bever-
age  different  from  its 
"cousins" is the way that it 
operates. These differences 
become apparent when one 
considers its unusual wave-

Some of the bits and pieces for the Beverage. 

generating properties, rather 
than its physical makeup. 
At first glance, the Bever-

age seems to be nothing more 
than a longwire with a resis-
tor at the far end. (See Fig. 
1.) Examination of its elec-
trical properties reveals that 
this longwire-type antenna 
can be excited or fed the 
same way as any other an-
tenna with a similar feedpoint 
impedance. So what we have 
here is an antenna that looks 
similar to and can be driven 

; 

.  • t'grIt q i: 

like any other array of similar 
physical and electrical proper-
ties. 
So far so good, but Mr. H. 

H. Beverage and a couple of 
his colleagues modified the 
antenna to operate in a man-
ner quite different from the 
normal longwire. Let's have a 
further look at this antenna 
to see just how different it 
really is. 
First, the antenna, posi-

tioned horizontally over the 
ground on Earth, transmits 
not a horizontal wave, but a 
vertical wave.3 Secondly, this 
antenna does not rely on 
good earth conductivity for 
efficient operation, as do 
other antennas, but quite the 
opposite. In other words, the 
poorer the earth's conduc-
tivity, the better the Beverage 
works.  For example, dry, 
sandy, or rocky earth under 
the antenna produces good 
results, and, conversely, moist 
or swampy ground or sea 
water produces poor results. 
The theory of operation of 
the Beverage antenna is that 
the wave traveling down the 
antenna wire moves faster 
(further) in a given time 
frame than the wave in the 
earth under the antenna,4 
causing the wave front to tilt 
forward toward the termi-
nated end. This wave tilt pro-
duces a low vertical angle or 
radiation, which, of course, 
enhances its DX capability. 
When the antenna is used for 
both transmission and recep-

Installing the 1 kW broadband balun on the feed pole. The 
first two poles of my rhombic are used to support the 
beverage. The remaining poles are 20' long. 
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ravimi 
Fig. 1. 

tion, the low vertical angle is, 
as might be expected, fully 
reciprocal. 
Amateurs using the Bever-

age on the low-frequency 
bands, such as 160, 80, and 
even on 40 meters, have 
found the antenna's low ver-
tical wave angle very bene-
ficial in bringing in low-angle 
DX signals and, at the same 
time, attenuating the "local" 
or high-angle  interference. 
(See Fig. 2.) 
The  Beverage will give 

good  performance with a 
length as short as one wave-
length. As with the standard 
longwire, V-beam, or rhom-
bic, the more wavelengths, 
the greater the gain, up to a 
point. That is to say that 
extremely long Beverage an-
tennas exhibit a drop-off in 
gain. The best height for the 
antenna is from about 12 feet 
(3.7 meters) to 15 feet (4.6 
meters) above ground. Below 
12 feet, the gain falls off 
rapidly, and above 15 feet, 
there is little increase in gain. 
The characteristic imped-

ance of the single-wire an-
tenna is approximately 500 

Left to right, front row — wattmeter, vswr meter, wattmeter coupler, and dummy load. Second 
row — balun, commercial single-wire tuner, and home-built transmatch. 

Ohms. Two- or three-wire 
models can be employed, 
with a corresponding reduc-
tion in antenna impedance. 
Inasmuch as the antenna is 
terminated with a noninduc-
tive resistor of a value equal 
to the characteristic imped-
ance, it is nonresonant and 
therefore is efficient over a 
very wide frequency range. 
The terminating resistor need 
dissipate only about one-third 
of the power fed to the an-
tenna. The antenna can be 
fed in a number of ways, 
some of which are shown in 
Fig. 3. 
How well does the Bever-

WAVE FRONTS 
/ / / / / / 
I  I  /  I  /  /  / 

; 

II I  I //  // 
I I  /  / 

/ I /  , •  / 
/ / /  •  / 

FEED  I /  // •' // //' 
? / 

'   ,g 41 "   
NIGH RESISTANCE 

GROUND 

Fig. 2. 

TERMINATING 
RESISTOR 

age perform? It does unusu-
ally well when operating on 
the lower frequencies. For 
example, a four-wavelength 
Beverage, operating on 80 
meters,  outperformed  a 
Doublet 200 feet (60 meters) 
above ground, when I oper-
ated them in a recent DX 
contest. For the city-dwelling 
amateur,5 the length of even 
a one-wavelength  Beverage 
may prove a bit of a squeeze, 
but there may well be some 
ways to overcome this prob-
lem, such as the "loan" of 
some  extra  space  by  a 
friendly neighbor. Put up a 

Beverage if you can; it is a 
fine antenna. • 

References 
1. H.H. Beverage, C.W. Rice, and 
E.W.  Kellogg, "The Wave An-
tenna," Trans. A.I.E.E., Vol. 42, 
pp. 215-266. 
2. The ARRL Handbook, 13th 
Edition, Chapter 16, P. 294. 
3. The wave front is actually 
elliptical because a small amount 
of the horizontal component is 
out of phase. 
4. Not just the surface soil, but 
also the earth to a considerable 
depth  under the antenna con-
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5. My Colorado QTH is urban, 
but the Wyoming QTH is 5,000 
acres, allowing almost anything in 
the way of antennas and towers. 
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batteries run down, and you may be 
sure it will be the same as the one I 
now have. No GE, even if free. I have 
written to OST on this, but have no 
knowledge that they ever passed it on. 
I am now using a Radio Shack 22-010 
transistorized signal tracer. To use 

B.  C 

1-: 

one, set it on rf, hold the clip on the 
lead about two inches below the left 
nipple, and hold the case firmly 
against the left ear, so as to get a good 
ground connection. 
It is always a great pleasure to have 

a very good result from any product, 
and I want to say I am most happy 
with the Medtronic, and with their 

prompt answer to any question I have 
asked them. 

Charles R. Green K4KBH 
Englewood FL 

SUPPORTING A SLEEPER 

One of our members, Don Sleeper 
W1ONK, who has a future retirement 
home in Dennis, has appealed to the 
courts after losing his appeal to the 
Regional Historic Commission to keep 
his 68' Rohn 25G fold-over tower on 
that property. 
Labeling it "visual pollution," the 

Old King's Highway Historic District 
Committee, on August 11, 1977, 
ordered the removal of the tower 

despite the fact that it fully complied 
with the Dennis zoning bylaw. When 
Sleeper asserted his constitutional 
rights to maintain his antenna in 
pursuit of his hobby, the Historic 
Commission ruled: "There is no such 
right where the structure involved is as 
grossly inappropriate as that under 
consideration." 

Sleeper's appeal to the courts is a 
test of the authority of the local 
committee and the Regional Historic 
Commission. Losing the appeal could 
establish a detrimental precedent on 
the  "appropriateness"  of amateur 
towers in historic districts. 

To date, the ARRL Legal Kit has 
been most helpful, and there is a 

Continued on page 34 
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J. C. Chapel W9HDA 

2349 Wiggins Avenue 
Springfield IL 62704 

How To Cut Costs 

On Power Supplies 

using Radio Shack components 

W hile at my local elec-
t r onics  department 

store (also known as Radio 
Shack), I discovered a new 
kind of kit that is available. 
The one in particular that 
appealed to me was the Dual 
Variable  Power  Supply, 
catalog number 277-112. The 
official listing in the catalog is 
0-18 volts with plus or minus 
operation at 1 Amp. It also 
has variable current-limiting 
with dual or independent 
voltage tracking for the plus 
and minus supplies. Also, it 
stated, an optional 5-volt 
1-Amp fixed output is avail-
able. The complete package, 
with all parts except hard-
ware  and  case, sells for 
$77.17. However, the project 
board (PC board), front panel 
label, meter scales, and in-
structions can be purchased 
for $4.99. It is these latter 
items that were of interest to 
me. 

Since I have been doing 
considerable  experimenting 
with op amps and IC re-
ceivers, I decided to give the 
kit a try. The dual 12- to 
15-volt  range  was  badly 
needed. 

The worst part of any 
home construction project is 
the etching of a circuit board. 
With the PC board already 
etched, drilled, and labeled, 
the worst part of the project 
is over. 

Having a large junk box 
and not much ready cash like 
most hams, I proceeded to go 
through the parts list in the 
manual, locating all readily 
available parts that I might 
have. Most of the resistors 
except the low values, most 
capacitors except the large 
capacities,  switches,  pots, 
transformers, and hardware 
were located in the junk box. 
After a total expenditure of 
$23.47 plus sales tax, I had 
the remainder of the parts 
required. 



1. Metering — see Fig. 1. 
2. Current limiting — see Fig. 2. 
3. Output transistors 
+ supply — 010 and R45 eliminated 
- supply — 09 and R46 eliminated 
No wiring changes are required except to leave out parts. 

4. Output terminals — see Fig. 3. 
5. Output power transistors are mounted directly to heat sinks 
(collector). Sinks are attached to cabinet with nylon screws and nuts to 
provide electrical isolation. 
6. Transformers Ti and T2 are wired the same but changed from 2 
Amp to 1 Amp, 25.2 V ac output. 

Table 1. Circuit changes. 

Several items should be 
pointed out at this stage. If 
the existing parts are used, 
make sure that the part is 
good and really the value that 
you think it is. A switch I 
used from the junk box had 
badly burned contacts and 
caused no end of problems 
and  burned-out transistors 
during the initial checkout. 
Parts can be substituted for 
the actual RS part number. 
Do make sure that the size of 
the substitute part is the 
same, or the holes will be 
wrong on the PC board. The 
transistors are readily sub-
stitutable, provided that the 
same type (NPN or PNP), 
power  dissipation,  and 
approximate gain are used. 
Mechanically, the transistors 
should also be the same, for 
reasons given above. 
The assembly of the PC 

board is presented well in the 
manual, with each part listed 
and pictures of the board also 
included. There is plenty of 
room for the parts, and every-
thing goes together nicely if 
the parts are the same or 
similar  to  those  recom-
mended. It took several hours 
to locate, check, and install 
all the parts on the board, but 
it is a professional-looking 
package when finished. 
The meter used should be 

the same as listed, since the 
package contains a stick-on 
decal scale to convert from 
the existing microamps to 
volts and Amps. It is a little 
tricky getting the new scale 
under the meter needle, but 
the result is an immediately 
calibrated scale that really 
looks sharp. 
A complete review of the 

circuit diagram revealed no 
place to add the so-called 

optional 5-volt supply. In 
fact, there is no provision on 
the board nor is anything 
mentioned in the manual in 

 ,..TO J4 40UT 

 TO R25 BOTTOM 

---4TO JI -OUT 

TO R29 TOP 

TO R22 TOP 

t-49   

2 POLE. 4 POS  SWITCH 

SOmA METER 

 .8 -
Fig. 1. Metering circuit changes. 
voltage; Pos. 2 — - voltage; Pos. 
current. 

this regard. It appears that a 
design change was made along 
the way, and the correction 
was never made in the catalog 

410. • 

1 TO R27 BOTTOM 
J 

Arrangement: Pos. 1 — + 
3 — + current; Pos. 4 — - 

description.  Any  5-volt 
supply should probably be 
built separately anyway. 
The  major  difference 
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MI  • SUPPLY 

844 
56,1W 

,1,828 
5K 
Ri5 
56,1w 

(8)  - SUPPLY 

847  820 
56,1W  56,1W 

R26 
5K 

Fig.  2.  Current limiting 
changes. Delete R51, R52, 
R53, R54, R55, R32, R33, 
R48, R49, and R50. (a) S6 is 
eliminated and replaced as 
shown. Values give current 
limiting at about 500 mA. (b) 
S5 is eliminated and replaced 
as shown, also 500 mA cur-
rent limiting. 

between this and other kits is 
that all of the mechanical 
parts except the board have 
to be done by the kit builder. 
The case and any of the other 
related  parts have to be 
drilled, reamed, and lined up. 
Meter and switch holes do 

J4  .1 MB  Z1 
(•OuT)  (COMMON)  (-OUT) 

HI 
COMMON 

(RED)  (mETALLiC)  (BLACK) 

Fig.  3. Output  terminal 
changes. 

take some time and effort. 
Being of the conservative 

and innovative type, several 
improvements occurred to me 
during  the  construction. 
Instead of two $8 meters, a 
single meter and a 994 2-pole 
4-position switch were used. 
This also eliminated the two 
volt-Amp switches. The two 
voltage and two current read-
ings can be handled nicely by 
this switch change. The only 
drawback is the loss of simul-
taneous readings of voltage or 
current.  Also,  instead  of 
several current-limit positions 
and  related  resistors  and 
switches, a maximum current 
limit of about one-half Amp 
was substituted with a saving 
in size, current-limit resistors, 

and  transformer  rating. 
Instead  of 2-Amp  trans-
formers, a 1-Amp was used in 
each supply. By reducing the 
available output current, the 
need for the second output 
transistor in parallel in each 
supply  is eliminated. The 
binding posts were changed 
to red for positive output, 
metallic for ground, common 
for each supply, and, lastly, 
black for minus. 
A 4" x 5" x 6" case was 

used to house the entire 
power supply instead of the 
high-price case listed. The 
final unit contains one meter, 
a voltage-current  selector 
switch, and only one power 
transistor for each output. 
The front decal provided was 
modified with some cutting, 
trimming, and pasting over, 
but it definitely improved the 
appearance of the box. 
After the early problems 

of the bad switch and blown 
transistors,  the  unit  per-
formed well. In fact, it has 
been used for four months 
without any problems. The 

checkout of the unit is easy, 
if good or new parts are used. 
The calibration is also easy, if 
any kind of a standard VOM 
or similar meter is available. 
The voltages are easily set, as 
are  the  current  readings. 
Ripple  voltage  is almost 
unmeasurable, and the regula-
tion is excellent. 
That is about the whole 

story of the new kit. What is 
intriguing about this concept 
is that all of the parts or none 
of the parts can be provided 
from the junk box, and yet 
the result is the same. Also, 
changes can be made by the 
kit builder to better suit his 
requirements or pocketbook. 
The end result is a fine-per-
forming power supply, with 
the actual cash outlay depen-
dent upon the quality and 
quantity of available parts. 
The power supply design is 
excellent.  The  remaining 
question is: How well stocked 
is your junk box? Or, how 
well stocked is your pocket-
book? The choice with this 
kit is yours! • 
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1VERTICALS - DIPOLES - TRAPS - BALUNS 
TRAP VERTICAL ANTENNAS 
No antenna tuner needed - Full legal power limit - 
Fully assembled and ready for operation - No 
radials required - 1:1 VSWR to 50 OHM coax 
MODEL  BANDS  HT  PRICE 
TV-215  20 15  13'  $34.95 
TV-4215  40 20 15  22  $44.95 
TV-84215  80 40 20 15  30'  569.95 

HIGH PERFORMANCE 
COMPACT VERTICAL ANTENNAS 
Uses 'top loading' for reduced size and maximum 
efficiency - Use 2 or more to form a phased array 
- No antenna tuner funded - Folds to 5' package 
MODEL  BANDS  HT  PRICE 
CV-160  160  23'  $44.95 
CV-80  BO  20'  $39.95 
CV-40  40,15  15'  534.95 
CTV•8040  80/40/15  20'  559.95 

A0-1 - 10 Meter Conversion Kit - add 10 meter 
coverage to any Antenna Sup. vertical . . . . $9.95 

All verticals include ground post 
plus all mounting hardware 

TO ORDER - Write or Phone - 
Include Shipping - Dipoles $2.50 
Verticals $3.00 - Florida residents 

please add 4% sales tax 

-- Phone Orders Welcome - 
11:30 to 5:00 - Monday thru Saturday 

813 / 585-9688 

Include  Interbank No.  and expiration date on 
credit ca d orders - 24 hour shipment, 30 day 
guarantee -For more Into: SASE or 1st class stamp 

APARTMENT  PORTABLE  TRAILER 
AV -1 ALLTENNA 
Use this portable antenna anywhere - Mounts on 
window sill or patio railing - Solves landlord pro-
blems - 80-10 meters - Change bands by switch-
ing preset Inductance - Adjustable to 1:1 VSWR 
at any frequency - 13' maximum extended height 
- Light weight - Under 10 lbs. - Use on travel 
campers and vans - Mounts easily on ground post 
(included) or on side of camper or van - No 
antenna tuner needed - Full legal power limit - 
Fully assembled & ready for operation -No radials 
required - Folds to 5' package for easy storage - 
Export version folds to 3' 
MODEL  BANDS  NT  PRICE 
AV•1  80-10  13' (max)  $49.95 

FULL SIZE VERTICAL ANTENNA 
Full quarter wave which can be configured for 10, 
15 or 10 - No coils or traps - No tuner needed -
VSWR less than 1.2:1 over each entire band - 
Folds to 5' package 
MODEL  BANDS 
FV-201510  20,15,10 

HT 
16' 

PRICE 
$29.95 

2.1 BALUN  $9  95 postpaid 
1:1 ratio, takes place of center insulator, 
helps eliminate TVI coax fitting, full legal 

°axial Cable & connector - 
RG58AU 50'  5.95 

100'  9.95 
Aluminum radial wire - 

No. 8 heavy duty   100'  3.99 
Nylon guy rope   100'  3.49 

ANTENNA SUPERMARKET P.O. Box 1682 

FULL SIZE DIPOLES 
Model  Bands 
0-80  80/75 
0-40  40,15 
13-20  20 
D-15  15 
D-10  10 

FULL SIZE PARALLEL DIPOLES — 
ONE FEED LINE 
PD8040  80/75,40,15  130' 
PC)4020  40,20,15  66' 
PC08010  80/75,40,20,15,10  130' 
PD4010  40,20,15,10  66' 

LI MITED SPACE DIPOLES 
SP-160  160  130' 
SP-80  80/75  63' 
SP-40  40,15  33' 

MSP-1 SHORT POLE COMPACT SYSTE M 
MSP-1  80/75,40,15  70'  $41.95 

ANTENNA SHORTENER KITS — 
Same coils as the SP 8. MSP series - use with your 
own antenna 
5-160  160  130'  $12.95 
5•80  80/75  63'  $11.95 
S-40  40,15  33'  510.95 

TRAP DIPOLES - Adusted - ready to go - Rated 
legal limit 
TO-8040  80/75,40  78'  841.95 
TO-4020  40,20  40'  $36.95 

TRAPS ALONE 
T-8040  80/75,40  78'  $12.95 
74020  40,20  40'  S 9.95 

(All above are complete with balun, No. 14 anten-
na wire, ceramic, insulators, 100' nylon support 
rope, rated for full legal limit. Can be used as 
in  d V. MARS, SWL.) 

Length  Price 
130'  $31.95 
66'  $25.95 
33'  $26.95 
22'  525.95 
16'  $24.95 

Largo, Fl. 33540  813/585-9688 
A14 

$36.95 
$30.95 
$41.95 
$35.95 

$36.95 
$31.95 
$28.95 

!annum Lo: 
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The operating controls on 
oscilloscopes have be-

come so complex that many 
technicians are reluctant to 
use them. It takes a great deal 
of encouragement  to get 
them  to  approach  the 
"beasts." Here is a very sim-
ple device that needs none of 
the synchronizing or delay 
features of an oscilloscope. 
When used with a more 

complex  oscilloscope,  the 
device is connected to the 
vertical and horizontal inputs, 
and the amplitude or gain 
controls are set for approxi-
mately .25 to .5 volts per cm. 
The testing device has no 
controls and can be mounted 
in a small shielded box. The 
test leads are standard red 
and black, with the black lead 
grounded to the box. The 
box ground is common with 
the chassis of the scope. 
Looking at Fig. 1., it is 

evident that, if the test leads 
are shorted, the vertical input 
of the scope is grounded, and 
the one-volt (rms) ac source 
appears across the 1000-Ohm 
resistor and is applied to the 
horizontal input. The result 
on the CRT screen is a hori-
zontal line. If the test leads 
are not shorted (open), the 
vertical input sees the one 
volt, but the horizontal sees 
practically zero volts (because 
the only current through the 
1000-Ohm resistor is leakage 
through the approximately 
one-megohm input to the ver-
tical amplifier). Hence the re-
sult on the CRT screen is a 
vertical line. 
Now, if a good diode is 

connected to the test leads, 
the picture on the CRT will 
be a combination of both 
open and short conditions, 
since the diode will conduct 
one way but not the other 
with respect to the ac test 
voltage source. This combina-
tion results in an L-shaped 
pattern.  Its  orientation 
depends on the polarity of 
the diode. 
Reverse leakage or forward 

resistance in the diode will 
cause the lines to tilt from 
their normal vertical or hori-
zontal  orientation.  The 
degree of this tilt, estimated 

Ralph R. Sergo 
Americana Apts. #208 
1701 Terrace 
Killeen TX 76541 

The Quicker, Slicker 

Transistor Checker 

diodes, too 

against the CRT reference 
graticule, will give an idea of 
the severity of the leakage 
seen. Known values of resis-
tance, placed across the test 
leads, can be used to calibrate 
the angles for reference pur-
poses. 
Diodes in a circuit can also 

be tested. The device in 
which the diode is mounted 
must be disconnected from 
all  power  and  must  be 
grounded. This is important, 
because the common ground 
is the chassis of the test 
device and the chassis of the 
oscilloscope. You must be 
free to place red and black 
test leads from the tester any-
where within the circuit being 
tested without interference 
from another ground. 
When  testing  diodes 

already in another circuit, the 
horizontal line, if tilted, will 
accurately measure any for-
ward resistance in the diode 
under test. Reverse leakage 
indications,  however,  are 
equivocal, due to unknown 
parallel resistances which may 
be in the circuit. If parallel 
capacity exists across the 
diode, the straight lines will 

become curved or will "open 
up" to show the more famil-
iar  Lissajous patterns ob-
tained with out-of-phase con-
ditions. 
Transistors, of course, can 

also be tested, one diode sec-
tion at a time. The results will 
immediately indicate leaky, 
open, or shorted transistors. 
When  testing out-of-circuit 
transistors from emitter to 
collector, the usual reading 
on this device would be open. 
Most technicians are famil-

iar with the usual diode tests 
which  use  an ohmmeter. 
Once having used this device 
with a handy simple or not-
so-simple oscilloscope, how-
ever, the technician is not 
likely to go back to the ohm-

TO UNKNOWN 
DIODE 

meter method. This is so 
much quicker, and the pic-
ture on the CRT is fasci-
nating. 
After a bit of practice with 

this device, the technician can 
quickly spot the polarity of 
diodes and can tell whether 
an unknown transistor is PNP 
or NPN and which lead is the 
base. 
In summary, this device 

can be constructed for less 
than $10. It tests diodes and 
transistors quickly and safely, 
and  immediately  indicates 
shorts, opens, leakage, for-
ward resistance, and polarity. 
And, most importantly, it is a 
painless inducement to get 
more people to use their 
oscilloscopes. • 

r 

1 1VAC 
SOURCE  •••• 

VERT. INPUT 

RE VERSE 
AA•GE I 

'FORWARD 
RE A'S T MICE I, 

(SHORT) 

moRiZ. INPUT 

OSCILLOSCOPE 

Fig. 1. Simple diode or transistor tester. Use any small 
filament transformer for ac test voltage source. Secondary 
must be isolated from ground Value of R in Ohms equals 
Usec. volts x 100) - 1001. 
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Ralph E. Burns K2RB 
43 North Ave. 

Bloomfield NJ 07003 

You, Too, 

Can Go Digital 

simple digital display 

for the HW-2036 

H ere is an easy-to-build 
digital  readout  for 

your Heath HW-2036. It fea-
tures .8" displayed digits, 

timed  display, and  mode 
indication while transmitting. 
The circuit uses five IC 

chips — four BCD-to-seven-

View of top side of perfboard. The four 7447 decoder/drivers 
are mounted in line behind the 1 k Ohm, J4-Watt LED segment 
current-limiting resistors. The 74121 one-shot is separated 
from the 7447s by the 220 uF timing capacitor. The 100 uF 
filter in the +5-volt supply lead is in the lower left-hand 
corner. The +5-volt bus runs directly behind the IC chips. A 
ribbon cable socket (with the pins removed) is clamped around 
the ribbon cable as a strain relief. The LED display units are 
held in line by a piece of masking tape. 

segment  decoder/drivers 
(7447) and one 74121 one-
shot multivibrator — and the 
four  seven-segment  LED 
digits. 
The 7447s, the 74121, and 

the common anode digits 
were obtained from James 

t• 

• 

Electronics.  I also found 
there a plastic instrument/ 
clock case with red filter, 
which makes an ideal housing 
for the unit. 
The circuit is shown in 

Fig. 1. The BCD data from 
the  three  thumbwheel 
switches is fed to three of the 
digit drivers. The 0/5 kHz 
toggle switch supplies logic 
information to the fourth 
driver. 
Because the digits are only 

required at night and when 
changing frequency, they are 
normally blanked by the Q 
output of the 74121 one-
shot. Depressing the push-
button momentarily turns on 
the one-shot. Its period is 12 
seconds, and the high on the 
o output unblanks the dis-
play. The use of the digit 
blanking also reduces the 
power requirement from the 
HW-2036's +11-volt supply. 
The added 220 mA is only 
required  during  the  un-
blanking period. The +5-volt 
supply has an added con-
tinuous drain of about 230 
mA. However, as the normal 
load on this supply in the 
HW-2036 is about 220 mA, 
and the U7805 regulator is 
rated for 1 Amp, the total 
required 450 mA of +5-volt 
power is not a major concern. 
In order to show the 

•  ••••%•••••,.   

.. •  ....,.... . ' 
• • • •  ..... ••••• • • • • - .1.   

. •   
• • 

4 • • •• 1,4' • . 

.. • • • 
%••• irrTZ;,,,iri • 

• . *ONIUMP, 

..... •,10•••• 
4 •   

4.** 

View of wiring side of perfboard, showing the ground bus 
running around the IC socket pins. All caps are .1 bypass, 
connected between the +5-volt IC supply and the ground bus. 
The resistor in the upper center is the 50k Ohm timing resistor 
in the 74121 one-shot circuit. 
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VOL UME 

0 0 0 0 0  • • * * * * * • • / 0 1, 

MODE 
AU X 

600--S ‘IF  

TONE 

Mounting bracket attached to the HW-2036. The push-button 
and connector are in line. The parts projecting behind the 
aluminum bracket are covered with a housing glued to the top 
of the HW-2036 slide-on cover. The housing is made from 
copperclad circuit board and is sprayed with matching green 
paint. 

transmitting mode, the avail-
able decimal points on the 
LED digits are used. By in-
verting the 0/5 kHz digit, the 
decimal point is now in the 
upper left-hand corner of the 
LED display. This is used 
as the +600 kHz indication. 

•SV 

100,,F 

I IV 

•,,v 

• 

The decimal point of the next 
digit is wired as the -600 kHz 
indication, and the simplex 
indicator is the next decimal 
point. To turn on the mode 
indicator LED, the cathode 
of the DP is wired through a 
lk Ohm resistor to the proper 

 /,d'1  

IS II 12 • d c '3 a 
744" 
2 • 5 2 a 

•S 

•110 

6 

v 

4139 1011 12 13 
44 

7r 15 2 

Close-up of the plug mounted on the end of the ribbon cable 
from the display unit. The clamp is constructed from a couple 
of pieces of epoxy circuit board bolted together through small 
brackets bolted to the plug. 

position of the mode selector 
switch. When the PTT button 
is operated,  the  selected 
crystal is enabled by means of 
a transistor  switch.  The 
ground thus supplied also 
lights the LED DP. 

Construction 

The construction of the 

•11V  •11V 

.5v 
a 

,  

11 2 
744 

7 IS 2 

12 17 6 4 

•SV 

display unit is straightforward 
and uncomplicated. As the 
photographs show, the IC 
chips are in line behind the 
row of lk Ohm segment cur-
rent-limiting resistors. 
Buses for the +5, +11, and 

ground power leads are made 
using 22 gauge bare wire. All 
chips are inserted in sockets 

A. 9-2 

IS 9 04 12 i3 
7447 

8 2 4 I 
r 31:  

•SV 
SOK .2277' 

(-110 
74121 

0 16  42 

" 

lo5 
1_ 21.4 

et,4, 

-60% 1.600 
 sire r 

MODE SW7 

••• 

10 3 
0,64_2_1 ...SKS, 

T-SW 6 
•S V 
t 

46 13 
•SV 

•50 

Fig. 1. Note: All segment resistors = lk S2 Y4 W. Dotted lines indicate HW-2036 components. 
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View of completed unit connected to transceiver. For this 
photo, the display was turned on and the PTT button operated 
to show mode indication LED. The dot at the upper left 
corner of the 5 indicates +600 kHz. mode. The unit is resting 
on top of the transceiver for the photo. In the car, the unit 
attaches to the dashboard by means of Velcro strips glued to 
the dash and the top of the display unit. 

mounted on .1" perfboard. 
The +5-volt supply requires a 
100 uF electrolytic bypass 
where it enters the housing. 
Without this capacitor, the 
synthesizer goes out of lock. 
All chips are bypassed with a 
.1 uF capacitor. 
The hardest job is the 

hardware. In order to avoid 
drilling in the front panel, I 
constructed  an  aluminum 
bracket with two ears spaced 
apart the width of the thumb-
wheel switch assembly. In-
serting the top two mounting 
screws through holes in the 
ears holds the bracket to the 
front panel. It extends above 
the panel far enough to allow 
mounting a surplus multi-

from page 27 

possibility of some financial assistance 
from the AR R L should the case reach 
the Superior Court. 
All this makes interesting reading, 

but the fact remains that, even if Don 
successfully defends his case, he will 
have sustained legal costs in his own 

contact plug and the trigger 
push-button. 
A slot cut in the front 

edge  of  the  slide-on 
aluminum  cover  of the 
HW-2036 allows the flat rib-
bon cable from the plug into 
the interior of the transceiver. 
In order to connect the wires 
to the mode switch, it is 
necessary to completely re-
move the thumbwheel switch 
assembly. This requires re-
moving the front panel. 
The  +5-volt  supply  is 

picked up from the output 
terminal of the 5 V regulator. 
The +11-volt power lead is 
sol dered  directly  to  the 
emitter  terminal  of  the 
+11-volt regulator transistor. 

the lower center of the display 
simplex mode. 

As the 0/5 kHz digit is 
operated from  the toggle 
switch, it is necessary to wire 
ground to the 2 and 8 inputs 
of the 7447 decoder/driver 
(pins 1 and 6). 
The 1 and 4 inputs (pins 2 

and 7) are paralleled, and 
they connect to the 0 kHz 
terminal of the toggle switch. 
Throwing the switch from the 
0 to the 5 kHz position re-
moves the ground on these 
two inputs, changing the digit 
from 0 to 5. (Attention must 
be paid to the segment pins 
on this digit, as it is inverted.) 
The mating jack for the 

transceiver plug has a 20-con-
ductor ribbon cable running 
to the display unit. A home-
made clamp keeps any strain 
from the cable connections at 
the jack end, and the plastic 
housing is flexible enough to 

View of completed unit connected to transceiver. The dot in 
between 5 and 1 indicates 

clamp down on the ribbon to 
keep that end in place. A plug 
and jack specifically designed 
for ribbon cable would have 
made a much neater instal-
lation, but they are expensive 
and hard to come by in single 
quantities. 
A strip of Velcron4 glued 

to the top of the housing, 
with its hook mating surface 
glued beneath the dashboard, 
is all that's required for 
mounting the unit in the car. 
If desired, the transceiver can 
be hidden away under the 
front  seat with just the 
thumbwheel  and  mode 
switches accessible. 
Total cost for the unit was 

under $20. The convenience 
of changing frequency at 
night is well worth the effort 
expended in constructing this 
unit. • 

defense which will run into several 
thousand dollars. Pretrial costs alone 
have already cost him nearly 63000. 
He can use financial help now! 
The Radio Operators' Association 

of New Bedford (ROANB) is ac-
cepting  contributions  for  the 
"ROANB-W1ONK  Defense  Fund." 

(Our 14-member club has already 

started the fund rolling with a V W 
donation.) Any donations would be 
greatly appreciated. They can be made 
payable and sent to: ROANB-W1ONK 
Defense Fund, do Leland R. Crowell 
K1AIK, Bay Road, North Falmouth 
MA 02556. 

Leland R. Crowell K1AIK 
Radio Operators' Association 

of New Bedford 
North Falmouth MA 

COMMON SENSE? 

Scanning the January, 1978, issue 
of 73, I stumbled across F. J. Sox-
man's article, "Ham Shack Anthro-
pometrics." I welcomed the article 

because it confirms my hypothesis 
that human engineers are specialists in 
using scientific principles and math-
ematical  analysis to optimize the 
inefficiency  and  uselessness  of a 
system. 

In Fig. 5 of his article, Mr. Soxman 
sketches for us an anthropometrically-
optimized ham station layout. The 
first thing that caught my eye is the 
teletypewriter (TTY) situated on the 
shelf above the linear amplifier. This is 
real handy: 

1. You can stand up and lean over 
the desk to type at the keyboard. 
2. Perhaps with the aid of a chair 

or stepladder you can read the copy as 
it is being printed. 

Continued on page 50 
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Ere M a FM 
IIIUMSCEIVER 
NC1111115 

PORTABLE/MOBILE 
• 15 channels (12 on dial/3 priority) 

• Fully collapsible antenna or 
"rubber duck" 

• Compatible mount for mobile 
operation 

• Dual power (3 watts high/400mw low) 

• External power and antenna easily 
accessible for mobile operation 

• Lighted dial and meter 

• Double-size, long-lasting internal 
batteries with optional Ni-Cd pack 
and charger available 

ICOM's IC-215 is the FM radio that puts good times on the go. Now an outstand-
ing mobile mount and quick-change features for external power, speaker and anten-
na conversions make moving from base, to vehicle, to hill top fast and easy: and 
the IC-215 portable/mobile provides continuous contact for even the busiest 
FM enthusiast 

The IC-215's three narrow filters provide quality not usually 
found in portable VHF equipment. With 15 channel capacity and 
an MOS FET RF amp with 5 tuned circuits in the front end, the 
IC-215 gives optimum FM portable performance. 

You'll be carrying quality, performance and versatility with your 
IC-215 FM portable/mobile. 
Specification.:  I rectorm y bang,: 146- 1414 MHz  Voltage: 13.8 VDC negativeg round  Size: 183mm(h)  61mm(w)  162mni(d) 
Weight: 1.9 kg  Num:-er of C Flannels: 15 total. 12 en main switch. 3 priority  Power Output: 3.0 W or 0.5 W  Microphone 

Impedance: 600 ohm-.  Spui ious Level: lower than 60 dB  Receiver Sensitivity-, 4 dB below I UV or lower  Spurious Response' 

60 dB or better 

All ICOM radios significantly emceed FCC specifications limiting spurious emissions. 

This new mobile mount is 
now available for your IC. 
215. Fast Insertion and re. 
moval is a snap. and the 
mount is collapsable when 
not in use. 

HP/VHF/ WIC AMATEUR AND MAgiNE COMMUNICATION EQUIPMENT  DISTRIBUTED BY 

CID IC OM 
ICOM WEST, INC.  ICOM EAST, INC.  ICOM CANADA 
Suite 3  Suite 307  7087 Victoria Drive 
13256 Northrup Way  3331 Towerwood Drive  Vancouver B C V5P 3Y9 
Bellevue. Wash 98005  Dallas, Texas 75234  Canada 
(2064 747-9020  (214) 620-2780  (604) 321-1833 
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Old Receivers 

A Hidden Gold Mine 

updating those '40s receivers 

Hank Olson W6GXN 

P.O. Box 339 
Menlo Park CA 94025 

fter I wrote an article 
on the resurrection of 

the  Hallicrafters 538  (73 

i/2 6SA 7 

6557  1/2 65E477 

2 6SBIY 

Magazine, Nov., 1976, P. 88), 
I was simply astounded by 
the volume of reader mail and 
general interest that was stim-
ulated. It was apparent that 
nearly every ham who had 
been practicing the art in the 
period when 538s were avail-

60 

RECTI-
FIER 

i/2 6507  666 

DIODE 
DET 

BFO 

6J5 

NOISE 

Fig. 1(a). HaIlicrafters 540A. 

6567 

i-F 
AMP 

SYS 

RECTI-
FIER 

IF 
AMP 

003 

VOLTAGE 
RED 

1/26,16  1/2 6116 

DIODE 
DET 

FO 

1/2 6SL7 

Pr41.SE 

Fig. 1 (b). National NC57. 

able had owned one at one 
time or another. The same is 
probably  true for several 
other less expensive receivers 
of the day, like the National 
NC57 and the Hallicrafters 
540A. These two receivers 
represent a step up from the 

S38, in that they are trans-
former operated (not ac/dc) 
and also have rf amplifier 
stages. Referring to a 1949 
copy of the ARRL Hand-
book, both the NC57 and the 
540A are found in the adver-
tising section, at the respec-
tive prices of $89.50 and 
$99.50. 
The two receivers that I 

had to work with were ob-
tained at ham auctions for 
nearly  nothing.  A non-
working  receiver  is only 
worth a few dollars at most 
ham auctions, since few hams 
seem to have the guts to dig 
into them and put them back 
into working order. My own 
motivation for buying and 
fixing old receivers is obscure, 
even to myself; it prob-
ably is my inherent sadness at 
seeing something once highly 
prized in such bad shape. (I 
also have three old Austin 
Healey sports cars that are 
slowly approaching original 
condition.) Also, there's the 
other  consideration:. What 
else am I going to do with 
that pile of tube-type com-
ponents that I've been squir-
reling away for two or three 
decades? 
The 540A was the first 

receiver that I had to work 
with, and its rebuilding re-
flects an earlier stage of 
semiconductor  availability. 
This is not necessarily useless 
(to show one rebuilding job 
with a relatively obsolete cir-
cuit), since different areas of 
the country and the world 
have different parts avail-
ability. The 540A rebuilding 
job was started about 10 
years ago and finished only 
recently. The NC57 was at-
tacked  only  about  two 
months ago. For reference, 
Fig. 1 shows the block dia-
grams of the two receivers. 
Note how very similar the 
two of them are. Both sets 
have nine tubes. (The total 
number of tubes in a receiver 
was an early figure for judg-
ing the "power" of a receiver, 
and such notions had some 
market value, even in the 
forties.) However, except for 
the slight stability advantage 
the 003 voltage regulator 
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1/2 NSA? 253641 

65G7  i/2 65A7  613A6  68A6 

•250 

MV 
RECTIFIER 

2-Al4P 

254302 
iN270  6AL5  3-25388 

LV 
RECTIFIER 

• I5V LV 
REGULATOR 

151692  LM341-I2 

Fig. 2(a). Hallicrafters S40A, as modified. 

gives the NC57, the two re-
ceivers are like peas in a pod. 
The two receivers were in 

rather bad shape when I ob-
tained them. The S40A had 
been essentially gutted, ex-
cept for the front end coils 
and the front panel mounted 
components. The modifica-
tion which had been started 
on it apparently called for 
sawing out the section of the 
original chassis that contained 
the i-f and af parts of the 
circuit. The NC57 had been 
worked  over  considerably, 
too, with plenty of haywire-
style rewiring, all of it ap-
parently done with a tin-
smith's copper. An S-meter 
had been installed in the mid-

• 23CV 

6J5 

•I2V 

dle of the speaker grill, the 
hole apparently having been 
cut with a can opener. In 
both the receivers, unfortu-
nately, no sign of the original 
power transformers could be 
found. 
The aim in the rebuilding 

job was to get the receiver 
working again, in more or less 
the same shape as it had 
originally  been  advertised. 
Once one starts down the 
road of improvement, the op-
tions are endless, and finally 
one finds out that he should 
have started from scratch. So, 
the rf, i-f, and detector blocks 
of the receivers were left in-
tact, with tubes and the avc 
loop undisturbed. The only 

113F0 TUNE (SLUG) 

Fig. 3(a). Original bfo in S40A. 

• 

6SG7  1/2 6587Y  ASG? 
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• 1505 

REG 

ASS?  656  LM 380N 

OD3/ 
VR150 
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LV 
RECTI -

FIER 

151692 
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RECT 

•I5V 
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Fig. 2(b). National NC57, as rebuilt. 

thing done in this area was to 
replace all the old paper 
capacitors (mostly bypass ca-
pacitors) with newer ceramic 
disc or mylar types. 
Since these newer capaci-

tors are quite small, com-
pared to their dripping wax 
and paper predecessors, this 
step really opens up a lot of 
room under the chassis. The 
decision to leave the rf, i-f, 
and  detector block intact 
means that you're going to 
end up with at least a five-
tube receiver. It also means 
that you're going to need the 
original high-voltage power 
supply or something equiva-
lent to power the tube sec-
tion. So save your HV supply 
transformer and choke, as 
they will be needed. The HV 
rectifier tube and filter capac-
itors will be replaced anyway, 
so it's not necessary to save 

•i2V 

them. 
In my own particular case, 

since I had no HV power 
supply components, I had to 
make new supplies. The re-
ceivers' rf and i-f sections 
draw only about 60 mA, so 
modest sizes of power trans-
former and choke are re-
quired. The particular Triad 
R10A  power  transformers 
used were 525-volt secondary 
types (with center taps), so 
choke input filtering was used 
to obtain approximately the 
correct output voltages. The 
90 mA rating of the R10A is 
larger than required (so is 
that of the Triad C5X choke), 
but I had to use whatever I 
had on hand. By using silicon 
rectifiers in lieu of rectifier 
tubes, considerable heat is 
taken out of the inside of the 
receivers,  and  the  5-vol t 
rectifier filament windings of 

IOF0 TUNE (SLUG) 

Fig. 4(a). Original bfo in NC57. 

IBFO TUNE (SLUG) 

Fig. 3(b). New transistor bfo for S40A. Fig. 4(b). New bfo for NC57 using N-channel FET. 
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-9V 

Fig. 5(a). Original audio amp from AM receiver. All transistors 
are original PNP germanium types. 

the power transformers are 
made available to be put in 
series with the 6.3-volt heater 
windings for low-voltage dc 
supplies.  Simple  half-wave 
rectifiers produce +15 volts 
for the new solid state cir-
cuitry to be added and can be 
regulated down to provide 
+12 V or lower voltages, as 
required. 
The S40A rebuilding was a 

bit more extensive than the 
NC57 job, simply because the 
entire i-f chassis area had 
been sawed out of the re-
ceiver. Since I had no i-f 
transformers or sockets, I had 
to build this area up from 
scratch. It turned out to be 
easier to use miniature tubes 
and i-f cans for the job (new 
holes had to be cut in the 
replacement  chassis  plate, 
anyway). I must stress, how-
ever, that this step improves 
the receiver in no way; it was 
simply  necessary  in my 
particular case. The 6BA6s 
and 6AL5 are merely the 
miniature equivalents of the 
replaced 6SK7s and 6H6. The 
only possible advantage of 
using these newer tubes is 
that they may be more easily 
procurable nowadays and in 
the future. Fig. 2 shows the 
modified block diagrams. 
The S40A rebuilding was 

ORIGINAL  50 0 K 

VOL  CONTROL 

also complicated by the fact 
that the bfo control (a tapped 
coil with front panel adjust-
able slug) was missing. This 
meant a complete redesign of 
the bfo using the only kind of 
control readily available, a 
variable capacitor. The bfo 
circuits for the 540A are 
shown in Fig. 3; note that the 
new one uses a bipolar tran-
sistor, since we no longer 
need to duplicate the original 
tube impedances. Actually, 
the capacitor-tuned bfo turns 
out to be better than the 
original, because the threads 
on the slug-tuned bfo coil are 
inherently sloppy and had 
given a rather erratic fre-
quency versus angular vari-
ation. 
The bfo in the NC57 is 

almost exactly the same cir-
cuit as was used originally 
with the half 6SL7 (triode) 
tube. The tube section is re-
placed with an FET (N-chan-
nel), and a low-voltage (+12 
V) supply is used to power it. 
In this way, the original bfo 
control coil and tuning capac-
itor can be retained without a 
major change in frequency. 
This is due to the FET having 
similar impedances to those 
of the tube that it replaces. 
The circuit of the new NC57 
bfo is shown in Fig. 4(b). 

FRONT  PANEL 
PHONE  JACK 

Fig. 6. New audio amplifier as used in NC57. 

•I5V 

Fig. 5(b). Audio amp as rebuilt with added FET source 
follower. 

The solid state audio am-
plifier sections of the re-
ceivers are quite different, re-
flecting the 10-year differ-
ence in "starts of rebuilding." 
The S40A has an audio sec-
tion that was taken from an 
old Japanese 5-transistor ra-
dio of the type that has virtu-
ally dominated small portable 
AM radio sales in this coun-
try. It originally had three 
2SA-type  PNP  germanium 
transistors in the audio por-
tion; these were replaced with 
2N388 NPN germanium types 
to assure future replacements. 
Mi nor  ci rcuit  changes 

make it possible to operate 
the audio amplifier on the 
+15 V supply. Since the 
three-transistor audio ampli-
fier, as removed from an ex-
isting AM receiver, is designed 

TR AD 
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ON -OFF 
SW ON 
VOLUME 
CONTROL 
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IA 
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to have low input impedance, 
I had to add a high-im-
pedance  to low-impedance 
stage  ahead  of  it. This 
allowed interfacing to the 
S40A circuitry directly, even 
using the original volume con-
trol.  The  source  follower 
(2N4302), which is similar to 
a tube-type cathode follower, 
is used for this purpose. The 
complete schematic of the 
FET source  follower and 
transistor amplifier is shown 
in Fig. 5(b). 
The audio stage of the 

NC57 is very simple, consist-
ing of a National Semicon-
ductor LM380N and a couple 
of peripheral parts. The cir-
cuit is shown in Fig. 6. Note 
that the LM380N has high 
enough input impedance that 
it can operate directly from 
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Fig. 7. New power supply for NC57 or 540A. D1, 02 — 
Motorola HEPRO056; 03 — Motorola HEPRO051; U1 — 
Motorola HEPC6113P. *100k bleeder resistor not required in 
540A. 
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the NC57 circuitry. 
The new power supply 

that was designed for use in 
either the NC57 or S40A is 
shown in Fig. 7. The 100k 
bleeder resistor is used in the 
NC57, but not in the S40A. 
This is due to the S40A using 
a 10k, 12k voltage divider 
across the +240-volt bus to 
get its +105 V line. The sili-
con rectifiers listed are the 
readily-available  Motorola 
HEP  types,  but  any 
1000-volt, 1-Amp type could 
be used for D1 and D2. The 
12-volt regulator (U1) is one 
of the newer three-terminal 
fixed-output types and could 
be replaced by any of the 
7812  types as made  by 
Fairchild, Lambda, Motorola, 
National,  Raytheon,  Sig-
netics, or Silicon General. 
Fig. 8 shows the S40A 

rebuilt i-f, Det, ANL section 
using miniature tubes in place 
of the original octal types. 
There is one correction here, 
where Sams Photo fact (Set 
33, folder #483-10) was in 
error. The difference is the 
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avc line connects to the junc-
tion of the 2.2 meg resistor 
and the plate of one half of 
the 6AL5 or 6H6, instead of 
as it is shown in Sams. There 
is also another error in the 
Sams Photo fact (Set 48, fold-
er #14) on the NC57; the 
original bfo circuit should be 
as in Fig. 4(a). 
Once all the circuit modifi-

cations and a check of volt-
ages have been made, you 

should hear some life in the 
old receiver. The i-f should be 
aligned first, using an ac-
curate 455 kHz generator. 
The bfo should then be set so 
as to give zero beat in the 
center of its tuning range. 
Finally, the rf section should 
be aligned as per instructions 
given in the appropriate Sams 
Photo fact 
At this point, you should 

have a communication receiv-

500K 

er at least as good as the one 
the original purchaser had 
back in 1949. The main dif-
ference will be that about 20 
Watts of heat dissipation has 
been removed, more highly 
reliable  components  have 
been installed, and you have 
three fewer tubes to replace. 
Furthermore, you now have a 
general coverage receiver, an 
animal nearly extinct in these 
days of specialization. • 
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146.01T 
6.61R 
6.04T  6.52R 
6.64R  6.55T 
6.07T  6.55R 
6.67R  6.58T 
6.10T  6.58R 
6.70R  6.94T 
6.115T 7.60T 
6.715R 7.00R 
6.13T  7.63T 
6.73R  7.03R 
6.145T 7.66T 
6.745R 7.06R 
6.16T  7.69T 
6.76R  7.09R 
6.175T 7.72T 
6.7758 7.12R 
6.19T  7.75T 
6.79R  7.15R 
6.22T  7.78T 
6.82R  7.18R 
6.25T  7.81T 
6.85R  7.21R 
6.28T  7.84T 
6.88R  7.24R 
6.31T  7.87T 
6.91R  7.27R SHIPPING 
6.34T  7.90T 
6.94R  7.30R 
6.37T  7.93T 
6.978  7.33R 
6.40T  7.96T 
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6.52T  7.39R 
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Clegg HT-146 
Drake TR-22 
Drake TR-33 rec. only 
Drake TR-72 
Genave 
Heathkit HW-2021 rec. only 

!corn/VHF Eng 
Ken/Wilson 
Lafayette HA-146 
Midland 13-505 

Regency HR-2, A 
Regency HR-212 
Regency HR-2B 
Regency HR-312 
Regency HR-2MS 
Heathkit HW-202 

Standard 146/826 
Tempo FMH 
Trio/Kenwood TR2200 
Trio/Kenwood TR7200 

-Ti 

Note  If you do not know type of radio, or if your radio is not listed, give fundamental 

frequency, formula and loading capacitance 

CRYSTALS FOR THE IC 230 SPLITS IN STOCK 13 851111 MHz  13 884444 MHz. 13 917778 $5.00 Each 

Any two meter crystal not listed above can be specially ordered for $5.00. 

We can ship C.O.D. first class mail. Orders can be paid by: check, money order, Master Charge, or Ban kA mericard. 
Orders prepaid are shipped postage paid. Phone orders accepted. Crystals are guaranteed for life. Crystals are all 
$3.45 each (Mass. residents add 18d tax per crystal). U.S. F UNDS ONLY. 
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Quincy MA 02169 
(617) 479-8900 
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Daily 9-9 
Sat. 9-5 GO 
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Joseph J. Carr K4IPV 
5440 So. 8th Road 
Arlington VA 22204 

Old Rigs 

Can Live Again! 

a guide to their resurrection 

A few months ago, you 
received your Novice 

license and proceeded to go 
on the air. In the weeks 
between passing the test and 
actually  receiving  your 
license,  you  may  have 
scrounged around hamfests, 
club  auctions,  local  ham 
supply stores, and the base-
ments  of  more  seasoned 
veterans of the airwaves in 
order to locate and purchase 
a low-power transmitter of 
suitable design. In most cases, 
you would have dug up any 
of a dozen or more models 
popular with Novices and 
new Generals over the past 
twenty years or so. Suitable 
types  include  Heathkit 
models  DX-60,  DX-40, 
DX-35, and DX-20, Johnson's 
"Adventurer," the Eico 720, 
and even a Knight T-60. 
And now, with that fresh 

license hanging on your wall, 

VARIABLE 
FREQUENCY 
OSCILLATOR 

you decide to try your first 
contact — nothing — abso-
lutely nothing — the old 
transmitter  simply  won't 
work! What do you do now? 
After you recover from 

the jolt of disappointment, 
you could call another ham 
and ask for assistance. In fact, 
knowing the way hams are, it 
is a good bet that the help 
you  need will  be forth-
coming.  But  how  does 
"Tommy Troubleshooter" go 
about finding the cause of 
your problems? 
The  neophyte  trouble-

shooter may watch the more 
seasoned veteran and marvel 
at the seemingly deep knowl-
edge on display. Of Tommy 
sure  knows  some  smoke 
about transmitters, doesn't 
he? Or does he? It may be 
that he knows only a little 
more than you and that your 
own grasp of theory is even 

CRYSTAL 
OSCILLATOR B 
BUFFER AMPL 

FINAL 
AMPLIFIER 

KEYING D C POWER 
SUPPLY 

better. 
The level of knowledge 

required to troubleshoot the 
simple transmitter is about 
that required to pass the 
General/Technician  class 
license  examination.  Of 
course, when dealing with 
high technology types of SSB 
transceivers, you might be 
right in saying that a some-
what higher technical savvy is 
required, but, for the present 
problem,  any  General  or 
Technician  class  operator 
should be able to find the 
trouble. The only real differ-
ence  between  Tommy 
Troubleshooter  and  less 
experienced amateurs is that 
ol' Tommy has been nailed to 
the floor a few more times, 
figuratively speaking. Often 
as not, unless he makes his 
living in electronic servicing, 
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he has picked up what he 
knows because he dared to 
troubleshoot his own equip-
ment and was successful. 
Tommy's confidence stems 
from the fact that he knows 
that it is within the realm of 
possibility that he could fix 
something. 

The MOPA Transmitter 

Fig. 1 shows the block 
diagram of the basic master 
oscillator power amplifier 
transmitter design that forms 
the usual so-called "Novice" 
rig. The basic MOPA consists 
of two stages — a crystal 
oscillator and a power ampli-
fier (also called the "final" 
amplifier). When the Novice 
of yesterday upgraded to 
General  class  status,  he 
usually added an outboard 
variable frequency oscillator 
(vfo). An example is the 
popular  Heathkit  DX-60B 
transm itter  coupled  with 
their HG-10 vfo. 
The  crystal  oscillator 

generates the signal using a 
quartz crystal resonant on the 
frequency of operation. This 
signal is then fed to the final 
amplifier, where it is ampli-
fied and passed on to the 
antenna. When a vfo is added, 
it simply replaces the crystal, 
and the oscillator circuit then 
acts as a buffer amplifier. 
Two other sections of the 
transmitter are the keying 
and power supply circuits. 
The keying circuit is used to 
turn the transmitter on and 
off by a telegraph key. The 
power supply does just that — 
it supplies power to the rest 
of the stages in the trans-
mitter. 
Fig. 2 shows a typical 

crystal oscillator stage such as 
those used for simple MOPA 
transmitters. In most such 
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Fig. 1. Block diagram of a simple MOPA transmitter. 
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transmitters, a Colpitts oscil-
lator circuit was used. The 
crystal switch will select from 
two or three crystals and the 
vfo input jack.  In other 
designs, they did not use a 
crystal switch but, instead, 
mounted the crystal socket 
on the transmitter's front 
panel.  Frequency  changes 
meant removing the existing 
crystal  and  substituting 
another. When the vfo was 
used, a special plug that 
would fit the crystal socket 
was obtained. In some trans-
mitters there was a "drive 
control" that set the ampli-
tude of the signal applied to 
the grid of the final amplifier 
tube. This was merely a vari-
able resistor in the screen 
circuit of the oscillator tube. 
A typical final amplifier 

stage is shown in Fig. 3. The 
tube could be any of several 
popular types, such as the 
6146, 807 (or military ver-
sions  of same),  and TV 
horizontal sweep tubes, such 
as the 6DQ6, 6CD5, etc. If 
you have to replace a tube, it 
is good practice to use the 
original type. Of course, you 
can replace them with others 
that  are  equivalent,  but 
know what you are doing. 
You will see some tubes with 
the same prefix letters and 
numbers,  but  a different 
suffix. The rule of thumb 
(and it is often violated) is to 
replace a tube with only 
those with the same or later 
suffix letter. For example, 
you may use a 6146B to 
replace the 6146A or 6146. 
Try to avoid using a 6146 or 
6146A to replace the 6146B. 
In some cases, the change in 
tube design that spawned the 
change in suffix is irrelevant, 
but, in others, it could be 
important. 
All  components in the 

final amplifier were put there 
for a specific purpose. Capaci-
tors Cl and C6 were used 
because they will keep dc 
potentials out of the antenna 
and V1 grid circuits, respec-
tively.  Capacitor  C10 
resonates the coil Li to tune 
the grid circuit of the final 
amplifier tube. Similarly, C2 
tunes the plate of the tube, 

and C3 is the antenna loading 
control. Meters M1 and M2 
are used to monitor dc cur-
rents in the plate and grid 
circuits. In actual practice, 
though, meters are expensive, 
so one meter is used for both 
functions. A switch labeled 
"grid plate" or something 
similar will select the current 
being monitored. It is also 
true, in many cases, that the 
plate meter will actually be in 
the  cathode  circuit.  The 
cathode current is actually 
the sum of the plate and 
screen currents, but the error 
is small. Placing the meter in 
the V1 cathode circuit would 
avoid placing the entire plate 
voltage on the meter and 
meter switch. Resistors R3 
and R4, in conjunction with 
capacitors C8 and C9, and rf 
choke RFC3 form a filter to 
reduce or, hopefully, elim-
inate key clicks. 
Keying  a Novice-type 

transmitter is usually accom-
plished by using one of two 
popular methods. In Fig. 3, 
the cathode keying method is 
used. In that type of circuit, 
the telegraph key acts as an 
SPST switch to complete the 
path to ground for the final 
amplifier and oscillator tube 
cathodes. This is easy and low 
cost, but it can result in 
having a relatively high volt-
age placed across the key 
terminals when the key is up 
— and that can deliver a nasty 
shock if you accidentally 
come in contact with the 
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telegraph key terminals. 
The alternate method is to 

use "grid-block" keying, such 
as is shown in Fig. 4. This 
circuit requires a dc supply 
that is negative to ground, 
often called a "C supply." 
When the key is in the up 
position, the negative bias 
from the C supply is applied 
through resistors R1 and R2 
to grids of the final amplifier 
and oscillator circuits. This 
cuts off those stages and pre-
vents their operation. When 
the key is down, the switch is 
closed, and the C supply is 
shorted to ground. In this 
condition, the stages operate 
normally and a signal is trans-
mitted. 
There is actually one other 

form of keying based on the 
grid-block technique. It is 
called "differential keying" 
and will use a timing circuit 
to turn on the oscillator a 
split second before the final 
amplifier. This will allow the 
oscillator to stabilize before 
connecting a signal to the 
antenna. 
A typical power supply 

circuit is shown in Fig. 5. 
Although some more recent 
designs, or the modifications 
of previous owners, use a 
solid-state rectifier in place of 
the vacuum-tube type shown, 
most rigs will have the tube. 
Most transmitters in the 50-
to 75-Watt class used rectifier 
tubes, such as the 5U4GB, 
the 5R4GTB, etc. 
The filter section is almost 
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always capacitor input on this 
class of transmitter and may 
or may not have a choke. In 
those transmitters which do 
not use a choke, then a 
resistor will take the place of 
Li in Fig. 5. There may also 
be no voltage regulator tube 
in many designs. 
Some  low-cost  trans-

mitters do not have a fuse, 
incredible as that may seem. 
If you own one of those 
which does not, then install 
one. For about 50d you can 
obtain a good quality chassis 
or rear-apron-mounted fuse 
holder. Or you could buy one 
of those special line cord 
plugs that will accept type 
3AG fuses. In fact, they will 
not pass current unless the 
fuse is in place! I personally 
prefer the type that mounts 
on the rear apron. They have 
a cap that comes off with a 
twist or two, allowing easy 
fuse changing. 
The circuits presented thus 

far are considered representa-
tive of those found in the 
Novice transmitter. If you do 
not know exactly how they 
work, let me refer you to the 
ARRL publication, The Radio 
Amateur's Handbook. These 
circuits may or may not be 
the ones used in your trans-
mitter, so obtain a circuit 
diagram before attempting to 
troubleshoot the beastie. If a 
letter to the manufacturer 
does not bring results, then 
try other sources. A few, very 
few, will be found in old 

Fig. 3. Typical final amplifier circuit. 
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issues of the Howard W. Sams 
and  Co.,  Inc.,  Photofact 
folders. Or you could bug the 
service or PR people at local 
and national amateur equip-
ment dealers. Alternatively, 
there might be a local ham 
who owns or owned the same 
model. In any event, should 
you not be able to locate an 
original that you can keep, 
then borrow one and photo-
copy it at the local library or 
superfast print shop. It is 
good practice to keep service 
manuals for all of your ham 
equipment on file — just in 
case. 

Test Equipment 

Before  proceeding with 
several actual case histories, 
let me offer a quick note on 
test equipment for MOPA 
service. It is not necessary to 
have a multikilodollar labora-
tory to make simple trans-
mitter diagnoses. One item 
that  should  be  available, 
though,  is the  volt-ohm-
milliammeter  (VOM).  Al-
though some prefer one or 
more of the various electronic 
multimeters  (VTVM, 
FETVM, DVM, etc.), I do not 
like them for transmitter 
work.  In other types of 
service, I not only use the 
electronic  voltmeter,  but 
prefer it. But, in transmitter 
service, there are high rf fields 
surrounding the meter, and 
that can cause many prob-
lems. The  EVM class of 
multimeters require special 
probes or adapters before 
they will work satisfactorily 
in a transmitter. Low-cost 
imported VOM instruments 
can be had for something on 
the order of $20 to $50. 
Lower cost types are also 
available, but they tend to be 
too small or of inappropriate 
ranges for this application. 
The one I use was purchased 
for about $29 at a local ham 

store  and  is made  by 
Calectro. 
One other necessary piece 

of equipment is the dummy 
load. This takes the place of 
the antenna, but does not 
radiate  power.  It is dis-
courteous,  and  downright 
illegal,  to troubleshoot a 
transmitter while it's con-
nected to an antenna. Some 
amateurs will use a 100-Watt 
light bulb as a dummy load. 
The bulb is connected to a 
short length of coaxial cable 
that is also connected to the 
antenna jack on the back of 
the transmitter. This works, 
but only poorly. For one 
thing, the bulb does not 
present a proper load to the 
transmitter. Another thing is 
that it is possible for that 
"dummy load" to radiate. 
Several times I have worked 
stations across town (5-10 
miles  away)  which  were 
connected to a light-bulb 
load. A low-cost alternative is 
the  Heath kit  Cantenna, 
which, as an added advantage, 
has a little detector circuit 
built in that delivers a dc 
voltage proportional to the rf 
power applied to the load. 
In the desirable-but-not-

essential category are several 
other instruments. The swr 
bridge/rf  wattmeter  (e.g., 
Heath's HM-102) is a low-cost 
example. A dip oscillator and 
absorption  wavemeter  are 
also good items to have. Of 
course, at the risk of seeming 
.to "blue sky" too much, a 
wideband oscilloscope is a 
fine idea. 

Some Case Histories 

John was an enterprising 
fellow who camped out all 
night before George Washing-
ton's birthday to be first in 
line to buy a pile of Novice 
transmitters that would be 
sold for $1. He actually got 
three of them, but none of 
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Fig. 5. Typical power supply circuit. 

them worked, which is why 
they were selected to sell for 
$1 each. One of them would 
not work on 40 meters, 
another blew fuses as soon as 
the power switch was turned 
on, and the third produced a 
"T-nothing" buzz instead of 
the  expected  CW  "beep-
beep." 
The first transmitter was 

fixed quickly. A little think-
ing goes a long way in cases 
like this, as do some quickie 
observations. It was found 
that the transmitter would 
work properly on every band 
except 40 meters. This kind 
of information will usually 
excite the seasoned servicer, 
because he knows that every-
thing is alright except some-
thing common only to 40 
meter  operation.  In the 
simple  MOPA-type  trans-
mitter, it could only be some-
thing in the bandswitching or 
tuning inductors. We know 
that the oscillator is working 
because  the  upper bands 
work.  The  oscillator  fre-
quency for most transmitters 
in the 20, 15, and 10 meter 
bands is 7 MHz, the same as 
for 40 meters. Besides that, 
we can confirm that the oscil-
lator works on 40 meters by 
listening to our communica-
tions receiver. The oscillator 
signal will appear when the 
key is pressed. 

In this particular case, it 
was noted that the grid cur-
rent was almost nonexistent 
and would not peak up. This 
almost  entirely exonerates 
the plate tank and band-
switch, but it points to the 
grid tank. The actual problem 
was a poor solder connection 
(see Fig. 6) at the switch 
terminal going to the 40 
meter inductor tap. This is 
not an unusual occurrence, 
actually. In fact, it may have 
gone unnoticed for several 
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years, since the transmitter 
was assembled from a kit. 
Even  though  the original 
builder had failed to solder 
this point, it probably made 
good contact until corrosion 
took its toll and prevented 
the connection from passing 
current. To the owner, it 
probably  looked  like  a 
"sudden" fault, so the rig was 
unloaded, fast. 
The fuse-blowing problem 

could have come from any of 
several  sources.  One  of 
course, is the power supply, 
but you should also be ready 
to consider the final amplifier 
tube or loss of drive from the 
oscillator. 
Before  attempting  to 

troubleshoot a power supply, 
give it a looking over — 
eyeball it. Look for signs of 
damage. Potential spots might 
be  the  filter capacitors, 
chokes, and resistors. In the 
case of the capacitors, look 
for swelling or the leakage of 
inside material. Although this 
material  may be a thick 
liquid,  it is usually  a 
brownish-grayish powder on 
the end caps of a tubular 
capacitor or insulator of a can 
type. In other components, 
look for signs of charring or 
burning. Look at the paper 
insulation on the chokes for 
charring of resistors. If this 
inspection fails to reveal the 
way to go, then it is necessary 
to become a little more 
clever. 
If the fuse blows imme-

diately when the set is turned 
on, then it is permissible to 
use a handful of sacrificial 
fuses as a troubleshooting 
technique. I know this sounds 
very inelegant. In fact, to 
some purists, it may seem 
kind of crude in a supposedly 
scientific technical field. But, 
while they are being pure, we 
will fix the rig and go back on 
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the air! 
Remove the rectifier tube 

from its socket, or disconnect 
any  solid  state  rectifiers. 
Replace the fuse and turn on 
power. In this last respect, let 
me caution you to not use 
the power switch, but physi-
cally unplug the set when 
working on the chassis. Turn-
ing it on then becomes a 
matter of plugging it in. If the 
new fuse blows with the recti-
fier removed, then you know 
for certain that the problem 
is on the transformer side of 
the rectifier. Referring to Fig. 
5, disconnect capacitors Cl 
and C2, the rf bypass capaci-
tors. Replace the fuse, and 
then plug the set back into 
the ac power. If the fuse 
blows again, then you can be 
certain that the problem is 
the power transformer. If it 
did not blow, however, then 
the trouble is either Cl or C2. 
An ohmmeter will tell which. 
If the fuse did not blow 

when the rectifier was out of 
the socket, then the problem 
is on the dc side of the 
rectifier. At this point, I want 
to reiterate the fact that, 
though  these  transmitters 
may be low power, poten-
tially lethal voltages lurk on 
that chassis. As the ARRL 
keeps  saying,  "switch  to 
safety." When you work on a 
high-voltage dc power supply, 
there is a possibility that you 
will come in contact with a 
high dc voltage stored in the 
filter capacitors. This voltage 
may stay around for some 
time after the set is turned 
off, despite any bleeder re-
sistors that may (or may 
not!) be in use. It is best to 
assume that the bleeder is 
defective and use an alligator 
clip lead to discharge them. 
Connect one alligator clip of 
the lead to chassis. Then 
connect the other end (using 
an insulated tool) to the 
positive side of the filter 
capacitors. Leave it there for 
about ten seconds and move 
on to the next capacitor. If 
you are working on a rig that 
has a negative power supply, 
or positive supplies with two 
or more filters in series, dis-
charge each filter separately. I 

hope it doesn't have to be 
mentioned that it is safe to 
discharge filters only after the 
power is turned off — the 
plug pulled from the wall. 
Before  digging out the 

voltmeter or ohmmeter to 
find out where the short is 
located, it is necessary to try 
one more divide-and-conquer 
routine. Remove the final 
amplifier  tube  from  its 
socket, after going through 
the proper discharge pro-
cedure.  When  the  final 
amplifier tube is out of its 
socket, replace the fuse and 
reapply power. If the fuse 
does not blow, then you have 
found the problem. Replace 
that tube with a known good 
type. In the case of John's 
transmitter,  a new  6146 
cured the problem. In that 
case, the filament had sagged 
against  the  cathode  and 
created a short circuit. This is 
especially likely if the trans-
mitter had not been used for 
some  time.  In die  case 
quoted, it was even more 
likely, because the tube was 
operated  in a horizontal, 
rather than vertical, position. 
This type of defect will cause 
the fuse to blow immediately 
when the power is applied, 
and it may not depend upon 
whether or not the trans-
mitter is in "standby" or 
"transmit." In some cases, 
though, the filament supply 
might  not  normally  be 
grounded, so the defect does 
not show up until the tele-
graph key is depressed. 
In a few cases, you will 

find that the problem only 
appears to be associated with 
the final amplifier tube. When 
the final tube is removed 
from its socket, the fuse 
blowing stops. This could be 
caused by a loss of drive from 
the oscillator. Most low-cost 
MOPA transmitters use grid-
leak bias rather than fixed 
bias. If the drive signal should 
fai I, the  tu be  becomes 
unbiased, and a high plate 
current will flow. In most 
instances, though, the fuse 
will not blow immediately, 
but will take a few seconds. 
You will be able to see the 
plate current milliammeter 

rise or the tube glow red hot. 
A new  troubleshooter 

might be tempted to trouble-
shoot his MOPA by replacing 
all of the tubes, one by one. 
Although I could be burned 
at the stake by my profes-
sional colleagues for saying 
so, this is a technique used by 
many of them. It is called 
"shotgunning the problem." 
All amateurs should make it 
their habit to keep one each 
of every tube type used in 
their equipment — new tubes, 
not hamfest specials of un-
certain parentage. 
The last transmitter had a 

CW note that was T-nothing-
minus. It sounded like raw ac 
on the plates. Although you 
may hear your own note on a 
receiver, it is possible that 
your  first  indication  of 
trouble will be a love letter 
from the feds, or an ARRL 
''official  observer."  That 
notice of violation from the 
FCC may at first snap your 
mind clean out of its socket, 
but fear not — a cure is at 
hand. 
Even if your receiver note 

normally sounds like about 
T6 because of overload, it is 
still possible to hear a clean 
note. Operate the transmitter 
into a dummy load, turn off 
the receiver avc, and turn 
down the rf gain. If your note 
sounds less than T9, then 
look to the filter capacitors. 
One of them is probably 
open. Bridge a known good 
filter capacitor across each 
power supply filter in turn. If 
the note cleans up when any 
particular  capacitor  is 
bridged, then that is the one; 
replace it. Of course, turn off 
the power and discharge all of 
the filters before making each 
connection with the bridging 
capacitor.  Also,  remember 
that the bridging capacitor 
also contains a charge, so it 
must be discharged, too. 

Rules, Rules, Rules 
It would not be decent of 

me to convince you that it is 
possible to fix your own 
MOPA transmitter without 
also giving you some appro-
priate words of wisdom and 
warning: That transmitter can 

NO SOLDER  CONTACT 

WIRE  TO 
GM() 
COIL 

(40-NI TAP) 

BwAANF DES.W ITCH 

Fig. 6. No solder on the 40 
meter tap killed this trans-
mitter. 

kill you! It contains lethal 
potentials, so be very careful, 
please. You would be sur-
prised how many times I have 
heard some malarkey from 
supposedly  knowledgeable 
people about "alleged" safety 
problems. One person made 
the comment that the ac 
mains power could not kill 
you, because it is too low a 
voltage, and, besides, it takes 
current to kill, not voltage. 
That reasoning can get him 
killed.  Most electrocutions 
every year in the U.S. are 
from 110-volt mains power! 
Another  false,  and  very 
dangerous, idea is that the 
+750-volt supply is harmless 
because it is dc. It can kill, 
make no mistake about that 
— it is a perfectly good 
widow (er )-maker. 

A Few Simple Rules 

1. Before touching anything 
inside the transmitter, (a) 
disconnect the ac power plug 
— do not depend upon the 
switch — and (b) use an alliga-
tor clip lead to discharge the 
filter capacitors in the power 
supply. 
2. Never work alone. Even if 
your partner isn't an expert 
in cardiopulmonary resuscita-
tion (CPR), he can at least 
pull the emergency switch 
and call for an ambulance. 
3. Use only insulated tools 
and test equipment. 
4.  Never  work  when 
fatigued. 
5. Work on a neat bench; 
otherwise safety could get 
lost in the shuffle. 
6. Use a proper schematic. 
One last note: Whenever a 

rectifier is found defective, 
test the power supply and 
final amplifier for shorts. It is 
possible that the rectifier 
didn't give up the ghost, but 
it was pushed by a short 
circuit. • 
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Novices, 

Paddle Your 
Way To Happiness 

super deluxe Novice keyer 

Rev. Michael Windolph WOOGX 
218 W. 2nd St. 

Chaska MN 55318 
The Novice just getting 

into ham radio is often 
overwhelmed by the amount 
of equipment that is available 

and the high price for that 
equipment. It is no longer 
possible for the beginner to 
make his own receiver unless 
he has a ham friend to help 
him. Even then, he would 
probably settle for the re-
generative beginner's model 
only until he could afford or 
borrow a better one. 
It is still possible to build 

your own transmitter (also 
with a little help from a 
friendly ham) as long as you 
are going to work CW only. 
But going sideband is just out 
of reach, unless you can get 
your hands on a commercial 
rig. 
Even the experienced ham 

today usually depends on 
commercial or kit receivers 
and transmitters, except for 
CW, and does his building and 
experimenting  with  other 
ham gear, gadgets to improve 
the shack or make operating 
more convenient, etc. Among 
these extra items, and one 
that the Novice might easily 
dream of graduating to, is a 
bug, or, even more high class, 
an electronic keyer. 
The one described here is a 

good electronic keyer, one a 
Novice can build and get 
working, and even one that 
he can afford. The only parts 
you will have to buy (pro-
viding you have dismantled 
a few TV sets or have a 
supply of resistors, capac-
itors, wire, etc.) will be the 
four cheap ICs (integrated cir-
cuits), sockets for same, and a 
piece of perforated board 
(which could be made at 
home, if necessary). Add to 
these a half-dozen transistors 
and a couple FETs (field 
effect transistors),  if you 
want the deluxe version, and 
you can probably buy all the 
parts for less than the price of 
a good hand key, which will 
cost up to $8.00. 
I call it a deluxe keyer 

because it has touch control 
— which even your ham 
friends probably don't have 
unless they spent a lot of 
money on their keyers or are 
pretty  good  ham  experi-
menters.  Although  you 
should  have  no  trouble 
making a regular  paddle 
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(much, much cheaper than 
buying one), it is even easier 
to make the solidly-mounted 
paddle for the deluxe version, 
as it needs no pivots or con-
tact points — no moving parts 
at all. All you have to move 
are your finger and thumb to 
work this keyer. There's no 
paddle to push or squeeze — 
just a touch will do it. 
The Novice, of course, has 

learned code at the rate of 
five words a minute. But it is 
often pretty sloppy code 
(witness the Novice on the 
air).  With  this  electronic 
keyer that you can build 
yourself,  you  can  learn 
quickly to send perfect code 
and take pride in that ac-
complishment. Anyone who 
has  some  knowledge  of 
soldering (with a soldering 
pencil) and an ability to read 
and follow diagrams can build 
this keyer. It requires no 
printed circuit board, and all 
the parts can be bought very 
economically by mail from 
ads in 73 Magazine or from 
your local Radio Shack. 
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A good feature of an elec-
tronic keyer like this is that 
you can set the speed of the 
characters at about thirteen 
words per minute and still 
•send as slowly as you wish by 
your spacing between letters 
and words. This is recognized 
as a better way to learn the 
code than learning it by 
sending slow dits and slower 
dahs. Sending each character 
at a thirteen word-per-minute 
rate and slowing down only 
the spaces prepares you for 
increasing your code speed 
without the learning plateaus 
that will slow up progress to 
your higher class license. 
There is a special feature 

to this keyer: It uses ordinary 
transistor logic, TTL, which is 
cheap and readily available 
by mail. I could have used 
CMOS chips and the keyer 
would use less current. But 
one  big  disadvantage  of 
CMOS chips is that they are 
very sensitive and can easily 
be  burned  out  just  by 
handling! After zapping a few 
of them myself, I decided 

ICI 
7400 

IC2 
7400 

DASH 

that that was just not the way 
to go. 
Also, because the new-

comer (and a lot of us old-
timers too!) isn't into making 
printed circuit boards, I used 
point-to-point  wiring.  It 
might seem more time-con-
suming (unless you count the 
time  making  the  printed 
board), but the equipment 
works just as well once it is 
finished. It also provides for 
the possibility of changing 
wiring, changing parts for 
bigger or smaller parts, etc., 
which you can't very well do 
with  a printed  circuit. 
Sockets for the ICs are, how-
ever,  recommended.  This 
makes it much easier to 
change chips in case one or 
the other gate in one IC is 
bad. They don't go bad often, 
but they are cheap, so it's 
better to be on the safe side. 
The whole keyer can be 

made quite small, smaller 
than some of the kits on the 
market. I put mine in a 3 x 4 
x 2 inch cabinet. If you want 
to include the power supply, 

RIO 
26 

07 

you might want it a bit larger, 
however.  If you make a 
wooden cabinet, it would be 
a good idea to make it in such 
a way that you can add some 
shielding (ordinary window 
screening) in case the rf from 
you rig affects the keyer. Use 
shielded leads from the keyer 
to the transmitter for the 
same reason, if you can find 
any. I had no shielding prob-
lems with my SB-104 trans-
ceiver, but you have to re-
member that, with the touch 
paddle feature, this keyer is 
more sensitive than other 
keyers. You have to be care-
ful about what you touch — 
even the power leads have to 
be left "untouched." Touch 
the paddle only. 
Building the keyer is made 

quite simple by the fact that 
all the parts can be anything 
close to the value given. 
There is a good 50% tolerance 
allowable, and the keyer will 
still work. So, if you don't 
happen to have the value that 
is called for on the diagram, 
just try something that is as 
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00,.F 

•5 
SPKR 
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SEE TEXT \ 

i826 

•5 

560 
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TO 
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Fig. 1. Super deluxe Novice keyer. Power connections: Id 1 — connect 7 to ground and 14 to +5 V; IC2 — connect 7 to ground 
and 14 to +5 V; IC3 — connect 11 to ground and 3, 4, 7, 10, and 14 to +5 V; IC4 — connect as IC2. 
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close as you have. It is fun to 
vary the parts, too — for 
instance, you could change 
the timing resistor (R2) and 
capacitors (Cl and C2) to get 
various rates of keying. Dif-
ferent values of resistance in 
the tone control (R13 and 
R14) also can give you a tone 
that you like. Use any NPN 
transistors you happen to 
have (gain is not particularly 
important) and, also, any 
PNP transistors for TR4 or 
TR8. This goes for the diodes 
used, too. I got mine by 
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Fig. 2. Deluxe keyer wiring layout. 

stripping computer boards. 
They were all FD10 types 
(whatever that might mean!), 
but any small signal diode 
should work well. Just be 
sure you install the diodes 
with the right polarity, as 
indicated on the diagram. The 
rectifier  diodes,  however, 
have to be capable of 500 
mA, so don't use ordinary 
signal diodes here. 
The reed relay is a mini 

relay sold by Poly Paks. Find 
the thinnest magnet wire you 
have around, say #34 or so, 

TAT 

and wind about 800 turns 
around the glass-enclosed re-
lay. For R26, try a couple 
different resistors, until you 
find one that gives a good 
closure  of the  relay on 
keying. Or skip the resistor 
altogether, if you don't mind 
drawing a little extra current. 
The whole keyer, with 

sidetone  at high volume, 
should not draw more than 
250 mA. Of course, this will 
be lessened if you use the 
optional  sidetone  monitor 
shown on the diagram. And, 

of course, you will draw even 
less current if you skip the 
sidetone feature altogether 
and depend on an rf keying 
monitor on your rig for 
monitoring. The keyer, as 
good as it is, is still just a 
simple three-IC keyer, so it 
can be reduced to these first 
three ICs, if you wish the 
basic keyer alone. 
The sidetone monitor, as 

given, is coupled directly to 
the last IC in the keyer itself 
(IC2), so the tone might 
change with a change of 
volume. If this is undesirable, 
you could add another IC and 
use two or three gates as 
buffers, or, preferably, find a 
transistor output transformer 
and skip the OTL (output-
transformer-less) circuit used. 
I used it to increase the 
volume, as I didn't happen to 
have an output transformer 
available at the time. I've 
included another sidetone cir-
cuit which skips the last IC 
altogether — you'll have to 
experiment, however, to get 
the volume you want. 
The paddle is homemade, 

constructed from a piece of 
plastic that is fairly stiff. Cut 
two pieces of thin aluminum 
to the shapes shown, one for 
each side of the paddle, and 
glue them on each side of the 
paddle. Note that the bolts 
are offset from each other. 
These bolts are used for 
mounting — using any kind of 
bracket you can think of — 
and they are also used as 
contacts for the paddle. One 
bolt contacts one piece of 
aluminum, and the other bolt 
contacts the aluminum on the 
other side. Then from the 
bolts come the leads that go 
to the gates of the FETs on 
each side of the paddle. If 
you don't use the touch fea-
ture, you can fabricate a 
paddle out of a piece of stiff 
aluminum or iron (like a table 
knife blade) by bolting the 
far  end  onto  the  keyer 
ground and putting contacts 
(small bolts through brackets) 
at the front end just inside 
the keyer enclosure, close to 
each side of the paddle. After 
a little use, you will find that 
you want the contacts very 
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close to the paddle so that 
you barely have to move the 
paddle between dots and 
dashes. 
I power my keyer from 

my SB-104 transceiver 5-volt 
supply, but I've included the 
diagram of a simple power 
supply consisting of a twelve-
volt  transformer,  rectifier 
bridge,  capacitor, and an 
LM309K voltage regulator. 
This last insures you will get 
only five volts on the keyer. 
The ICs are not very tolerant 
of  much  higher voltages. 
Don't try to use a six-volt 
transformer, as you will have 
to use much more capaci-
tance, and the keying will be 
erratic. 
The complete diagram of 

the keyer is given in Fig. 1. 
Fig. 2 is perhaps even more 
important, as it gives you the 
actual wiring layout to wire 
the parts on the board. A 
parts placement I used for the 
top of the board is given, but 
placement is mostly up to 
you. What is not indicated 
above chassis (board) is put in 
somewhere  below.  Don't 
crowd the parts. Bring out 
wires from the IC sockets 
and place the parts well away. 
Parts placement is not at all 
critical, and leaving plenty of 
room will make it easier to 
check voltages, etc., for de-
bugging. 
After wiring comes the 

debugging. If you go about 
this in a systematic way, you 
will  have no trouble. Of 
course, if the keyer works as 
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soon as you put it together, 
all you have to do is put it in 
a cabinet, and that's it. But 
it's possible there will be 
some part wired wrongly or 
forgotten. 

First check out your input 
wiring. Is it really 5 volts or 
close to it? Then check that 
all the ICs are actually getting 
this 5 volts on all the pins 
listed for 5 volts. If some IC 
doesn't have five volts where 
it should, trace down your 
wiring till you find where the 
five volts disappear - it may 
be a capacitor that is shorted, 
or it may be that you forgot 
to wire that particular pin on 
the IC. After making sure of 
the power to all ICs, check 
voltages, as given in the de-
bugging chart, for the rest of 

First: Check all pins that should be connected to +5 volts to see if the 5 
volts are reaching these pins. 

With power applied but key not contacting, check for the following: 

IC1 - High (near 5 volts): pins 1, 2, 5, 6, 9, 10, and 11. 
Low (near zero): pins 3, 4, 8, 12, and 13. 
IC2 - High (near 5 volts): pins 1, 5, 6 (grounded when dot is sent), 9, 
and 13. 
Low (near zero): pins 2, 8, and 12. 

Power applied and either dot or dash paddle grounded: 

IC1 - Pins 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, and 13 vary at an 
intermediate voltage while keying, depending on keying speed. 
IC2 - Pin 1 goes low on dash. 
Pins 4 and 12 go high and remain thus while keying. 
Pins 5, 6, 8, 10, 11, and 13 vary at an intermediate voltage while 
keying. 
IC3 - Pins 1 and 5 vary in voltage with keying speed. 
Pin 6 goes low when dot is sent. 
Pin 8 goes high and remains there while keying. 
Pin 9 goes low and remains there while keying. 

Table 1. Debugging chart for super deluxe keyer. 
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Fig. 3. Deluxe keyer parts layout. 

the pins with the power con-
nected but, at first, without 
touching the paddle. See if 
the pins are high (close to 5 
volts, that is, anywhere be-
tween 3.5 V to 4.5 V) or low 
(less than 2 V). If these are 
not as the chart indicates, 
again check the IC itself (by 
substituting another one, if 
you have one, or by begging 
one off some ham friend), 
perhaps by having a ham 
friend who has worked with 
ICs check it out for you. 
If you have to check out 

the ICs yourself, there have 
been a number of good arti-
cles on ICs in 73 Magazine 
that you would do well to 
study. Once you know about 
gates and flip-flops, it isn't 
hard to make simple checks 
to see if they are working or 
not. Remember that the IC 
has to have its five volts and 
ground connected before you 
can get a gate to work like it 
should. 
Once the static condition 

of the keyer is checked out, 
you connect the paddle to 
ground or touch the touch 
paddle and check again ac-
cording to the chart. On 
several pins, the voltages will 
fluctuate between zero and 
your full high voltage (close 
to five volts). However, your 
meter will be unable to indi-
cate this at the keying speed. 
It will wobble around some 
intermediate voltage. This is 

\ MOUNTING 8 CONNECTING BOLTS 

what  I mean  by voltage 
varying with keying speed. 
Some pins,  however,  will 
change abruptly from high to 
low and vice versa, and, of 
course, the power connec-
tions will remain high. 
The  whole  keyer  is 

actually a lot simpler than the 
diagram indicates. I put to-
gether a demonstation model 
on a protoboard first, and it 
worked right off, even though 
it looked a big mess. If you 
leave yourself plenty of room 
to check it out, it will go 
together in a surprisingly 
short time. And it will make 
your keying sound very good 
once you practice a little and 
get to know how an elec-
tronic keyer works. Here's 
hoping I'll hear a lot of good 
CW  on  the  bands  very 
soon. • 

Parts List 

R1  39k 
R2  10k pot 
R3, 10  2k 
R4, 5  3.3k 
R6, 7, 13, 14  10k 
R8, 9, 18, 19 
22, 23, 24  5.2k 
R11, 12  1k 
R15  1k pot 
R16  47 Ohm 
R17  820 Ohm 
R20, 21  3.3 megohm 
R25  100k 
R26  56 Ohm 
Cl  20 uF 
C2  20 uF 
C3, 4, 5  .005 uF 
C6, 7  .22 uF 
C8  100 uF 10 V 
C9  05 uF 
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Steve Shields WAOZCR 
15 Silverwood Cr., Apt. 6 
Annapolis MD 21403 

How Many pF 
Is That Capacitor, 

Really? 

build this simple PLL C-meter 

ucked away in our junk 
box someplace, most of 

us have jars, boxes, paper 
bags, or whatever of surplus 
capacitors — capacitors that 
are perfectly usable but not 
particularly useful because we 
can't decipher the color code 
or numbering system that 
designates their value. Many 
of us have also had occasions 
when we wished to twist up a 
"gimmick,"  or check  the 
value of an unmarked air-vari-
able, or determine the exact 

LU 78 o5 

value of a ceramic disc before 
we install it in a particularly 
critical  circuit.  The  more 
sophisticated tinkers may re-

call a time when they wanted 
to measure the stray capaci-
tance between the leads in a 
wire bundle or between the 
foils on a printed circuit 
board. If any of the above 
situations  sound  familiar, 
read on, because here is a 
project to help you out of all 
those dilemmas. When com-
pleted, it will provide you 
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Fig. 7. Note: 
annotated. 
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All capacitance in micro farads unless otherwise 

with  the  capability  to 
measure any value of capaci-
tance between 0 pF and 1 uF 
by merely pushing a button 
and reading a meter. Not only 
that, the cost is reasonable, 
construction  is quick and 
easy, and the parts are avail-
able from your nearest Radio 
Shack or mail-order parts sup-
plier if they aren't already in 
your junk box. 
The circuit is an adapta-

tion  of an  old  principle 
which, simply stated, says 

that  the ac current flow 
through a capacitor is depen-
dent  upon  the  voltage 
applied, the frequency of the 
waveform, and the value of 
the capacitance. In this case, 
use of a square wave allows 
the capacitor to charge to its 
full  potential and permits 
measurement of current flow 
as a linear function of capaci-
tance. 
In operation, depressing 

the read button applies the 
regulated 15-volt output of 
the LM78L15 to the LM566 
phase locked loop voltage 
controlled oscillator (VCO). 
Regulating the Vcc input to 
the VCO insures that the cali-
bration of the capacitance 
meter will be stable as long as 
the battery voltage remains 
above  approximately  16 
volts. The frequency at which 
the VCO oscillates is deter-
mined by selection of the 
proper  RC  combination 
(R1/C1, R2/C2, etc.) with 
the rotary switch. The square 
wave output from pin 3 is fed 
directly  to  the  unknown 
capacitor whose value deter-
mines the current flow and 
subsequent  meter  reading. 
Rectification and filtering are 
provided by diodes D1 and 
D2 and the 30 uF electrolytic 
capacitor. The switch selected 
RC combinations provide six 
linear scales: 0-10 pF, 10-100 
pF,  100-1000  pF,  1000 

Parts List 

Bakelite box — 6-'4" x 3-3/4" x 2" 
Rotary switch — 2-pole, 6-position 
Momentary switch — SPST, NO 
"Precision panel meter — 100 microamps 
Knob 
Binding posts — red & black 
LM566 — 8-pin DIP VCO IC 
LM78L15 — 15 V regulator, TO-92 
8-pin IC socket 
Small signal diodes (2) 
Printed circuit trimpots, 10k (6) 
100 pF 
.001 uF  Cl  Mylar, polystyrene, or 
.01 uF  through  silver mica preferred; however, 
.1 uF  C6  good quality ceramic disc will 
1 uF  suffice 
10 uF 
1 uF ceramic disc/electrolytic 
.001 uF ceramic disc capacitor 

30 uF, 16 V electrolytic capacitor (20 uF-50 uF suitable) 
1.5k  W resistor 
10 k '4 W resistors (2) 
Circuit board (available from author for $5.00) 

9 V batteries (2) 
9 V battery clips (2) 

9 V battery holders (2)/double-sided tape/Super Stuff/etc. 
•N ote  : A 50 or 150 microamp meter can be substituted if desired. 
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pF-.01 uF, .01-.1 uF, and .1-1 
uF. Accuracy, dependent pri-
marily upon the tolerance of 
the meter and the capacitors 
used for calibration, is ap-
proximately -±5%. If a high 
quality meter is used and 1% 
tolerance capacitors are avail-
able for calibration, an accu-
racy of ±-2% or better is pos-
sible. 
For the most part, com-

ponent  selection  is non-
critical. The values of fre-
quency-determining capac-
itors Cl through C6 may 
deviate from those specified 
by as much as 50%, but 
should be as stable as you can 
find to insure that the ac-
curacy of the instrument is 
maintained under changing 
environmental  conditions. 
The  prototype  used  an 
aluminum electrolytic for C6 
and ceramic discs for the re-
mainder. After a night in the 
car at 15°F, the .1-1 uF scale 
read 10% low and the other 
scales were in error to some 
lesser degree until the instru-
ment warmed up to room 
temperature. Diodes D1 and 
02 can be either silicon or 
germanium, and the value of 
the 30 uF electrolytic can 
vary from 22 to 50 uF. The 
higher  value  will  provide 
better filtering action at the 
low operating frequency of 
the .1-1 uF range, but slows 
the meter response when the 
circuit is activated. For R1 
through  R6,  the  fancier 
multiturn trimpots are nice 
and ease calibration, but the 
cheaper single-turn variety are 
more than adequate and are 
what the circuit board was 
designed for. If you're going 
to splurge anywhere, capac-
itors Cl through C6 and the 
meter movement are where 
quality counts most in this 
project. 
Construction  is accom-

plished by referring to Figs. 1 
through 3 and the suggested 
front panel layout. Begin by 
drilling and lettering the front 
panel.  For  professional-
looking results, the panel can 
be roughed with a stainless 
steel pad, or, if you prefer, 
sprayed with the background 
color  of  your  choice. 

OUT GND  IN 

2  3  1 GND I [ 

NC 2 [ 

OUT 3 [ 

NC 4 [ 

LM566 

TOP 

10K 

0011?  LM 

1.5K T 566 • 

8 VCC 

7 CI 

6 RI 

5 CTLV 

LM78LI5 
BOTTOM 

Fig. 2. Component placement. RI through R6 and Cl through C6 mount on foil side of board, 
all other components on reverse. 
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Fig. 3. 

Lettering is most easily ac-
complished  using  "Dri-
Transfer"  letters  available 
from Radio Shack, stationery 
stores, and other sources. For 
durability,  the  lettering 
should be sprayed with a 
clear protective coating such 
as Krylon. After lettering, in-
stall the meter, binding posts, 
and push-button switch, and 
then put the case aside for 
the moment. 
Next install the remaining 

components,  including the 
rotary switch, on the circuit 
board. R1 through R6 and Cl 
through C6 mount on the foil 
side, the remaining compo-
nents on the reverse. The 
circuit board is supported by 
the switches and the leads 
from  the  binding  posts. 
Solder a short length of solid 
conductor (a clipped-off resis-
tor lead will do fine) directly 
to the tip of the screw end of 
each five-way binding post. 
Fit the board into position 
over the binding posts and 
push-button switch terminals 
and install the nut on the 
shaft of the rotary switch. 
Solder the leads from the 
binding posts and lugs from 
the push-button switch to the 
board. Connect the meter 

leads to the points indicated 
and connect and install the 
batteries using double-sided 
tape or "Super Stuff" to hold 
them in position next to the 
meter. 
After admiring your handi-

work, you're ready for cali-
bration. Use the most ac-
curate  capacitors  available 
and begin with the xl scale 
(0-10 pF). Connect the cali-
bration capacitor to the ter-
minals and adjust R1 for a 
meter reading that matches 
its value. When you have 
completed this procedure for 
the other five scales, install 
the completed instrument in 
the case and grab a handful of 
those  previously  unusable 
capacitors out of your junk 
box. Fun, isn't it? What's 
really interesting, though, is 
to measure some that are 
clearly marked with the value 
they are supposed to be. 
When measuring values of 

less than 10 pF, stray capaci-
tance can be a problem, so 
connect the capacitor leads 
directly to the terminals if 
possible. If not, plug in a set 
of  extension  leads  with 
banana plugs on one end and 
alligator clips on the other. 
Position them as they will be 

Fig. 4. Suggested front panel layout. 

when you are making the 
measurement and check the 
stray capacitance. Subtract 
this reading from the indi-
cated value of the unknown 
capacitor to obtain the actual 
value. If extension leads of 
more than two inches are 

required, the same procedure 
should also be used on the 
x10 (10-100 pF) scale. 

There it is — hope you 
enjoy building and using it as 
much as I have. Now, if I 
could just measure induc-
tance with it ... • 

- •  •  1••••  • e 
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from page 34 

3. The fact that there is no room 

to hang the chad box is no problem, 
because the linear amplifier is an ideal 
receptacle for oily chad. 
Perhaps Mr. Soxman intended lust 

to store the TTY in that location and 
move it to the operating surface when 

..‘ 

r• 1 
. )  t  '74 • 

needed. A good idea for keeping in 

shape ... an ASR-33 only weighs 
about 80 pounds. 

I also notice that the linear ampli-
fier is placed at the opposite end of 
the console from the transmitter. The 
fact that these units are used together 

functionally is no excuse to put them 
together physically. After all, lazy 

hams need to stretch their bones every 
now and then. What better way than 
to stretch out across the console while 
adjusting the drive to the linear ampli-
fier? 
Mr. Soxman provides us with a very 

interesting formula for laying out a 
man-machine  interface.  Unfortu-

nately, a vital term has been omitted 
from the equation: common sense. 

William L. Mahood 
Falls Church VA 

HERESY 

As a Novice, I presume I should be 
seen and not heard. However, I will 
risk bringing the QRM down around 

my head by proposing additional use 

of CB transceivers on ten meters. 

While all you good old Elmers are 
trying to get more activity going on 
ten and find a use for all the good 
transceivers lying around, why not 
carry  your  frequency  allocation 

proposals a little further than 28.965, 
28.255, etc., etc.? 

I would propose an expansion of 
the ten meter Novice frequencies to 
include 28.2-28.4 as crystal control, 

10 Watts max. input, AM phone oper-
ation. My reasoning for this proposal 
is based upon my belief that it would 

create additional activity on ten and 
thereby possibly ward off loss through 
WARC rulings. It would provide addi-

Continued on page 55 
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WITH COMPETITIVE PRICES GOING SKY-HIGH 

THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY! 

1111 11.Z. 
V •IF11,11/  no  ......  

ME M 

•• 

211 V FT-101E 

FT-1O1EE 

V 
FT-101EX 

Top of the series, the FT-101E has 
everything —RF speech processor, AC 
and DC operation, plug-in PC boards for 
easy servicing —nothing has been omit-
ted for excellent 160-10 meter perfor-
mance. 

Just one step down is the FT-101EE 
identical in every respect—but less the 
RF speech processor—an item many 
hams can live without, thus saving a few 
dollars. 

The FT-101EX is the same basic unit, 
less DC/DC converter, 160M, WWV, 
and three of four 10 meter crystals and 
the RF speech processor. Many hams 
do not need these features and would 
just as soon save the money. All access-
ories may be added later and the "EX" 
can then become an "E" 

Amateur radio's first all plug-in PC board transceiver, the FT-101 series has a long pedigree of 
success dating back to the FT-101 and FT-101B. More than a quarter million are in use all over 
the world! Refinements have been added over the years to update the equipment and we 
believe it is the most thoroughly satisfactory and trouble-free transceiver money can buy. 
Compare price and features with any "Brand X" and you'll choose Yaesu! 

YAESU 

Vtl\  \4/ 
The radio, 

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007 
Y1  YAESU ELECTRONICS CORP., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215 
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Exorcising 

Power Supply Demons 

what to do when Murphy visits 

Joseph J. Carr K4IPV 

5440 So. 8th Road 

Arlington VA 22204 

It seems absurd that most novice  troubleshooters 
will  usually overlook  the 
power supply as a source of 
trouble, especially if it is 
producing a dc output. The 
truth is, however, that the dc 
power supply is implicated in 
a majority of the faults found 
in most classes of electronic 
equipment,  which includes 
equipment found in most 
amateur stations. Most of us 
take the power supply for 
granted, especially if it is 
producing dc, and will try 
looking elsewhere for the 
trouble. But if we take the 
trouble to look at the supply 
waveforms with an oscillo-
scope — and know what we 
are looking for — we can 
solve many of the trouble-
shooting problems that previ-
ously seemed difficult. 
Modern electronic equip-

ment  is operated  from 
voltage-regulated  power 

supplies tai more oi ten than 
was true of the vacuum tube 
equipment of yesteryear. One 
of the most useful features of 
such supplies is that the ac 
ripple component normally 
encountered in rectifier cir-
cuits is almost completely 
suppressed by the regulator. 
Even those unregulated sup-
plies which have a large filter 
capacitor will not hold a 
candle to "less-well-filtered" 
supplies that have lower value 
electrolytic filters but do 
have a regulator section. 
Fig. 1 shows the block 

diagram of an electronically-
regulated power supply. The 
regulator circuit might be any 
of several well-known multi-
device circuits, or it might be 
a three-terminal IC regulator, 
such as the LM309, LM323, 
LM340, or 7800-series de-
vices. 
The  waveforms  to  be 

found at points A and B are 
shown in Fig. 2. We can 
legitimately compare these 
voltages, because the oscillo-
scope was a dual-trace type, 
and the vertical amplifiers 

Fig. 1. A block diagram of an electronically-regulated (voltage) 
power supply typical of most modern solid state equipment. 

were adjusted to have the 
same  sensitivity  (vertical 
volts/cm). 
The top waveform in Fig. 

2 shows the ripple waveform 
present at point A in Fig. 1. 
This is the output of the 
bridge rectifier, although the 
same waveform is also found 
with regular full-wave recti-
fiers. The bottom waveform 
in Fig. 2 shows the ripple 
component at the output of 
the regulator circuit. This is 
the waveform of the voltage 
actually applied to the cir-
cuits being served by this 
power supply. Note that, on 
the same voltage scale, this 

waveform appears to be very 
nearly pure dc. Of course, if 
we increased the amplifica-
tion of the vertical amplifier 
on the oscilloscope, we would 
see some ripple. It is, though, 
so low as to be almost inef-
fectual in most applications. 
This phenomenon is the basis 
for the claim by some manu-
facturers that they have an 
electronic circuit in their 
power supply that acts like a 
very  large capacitor.  One 
power supply used exten-
sively as a battery eliminator 
by  mobile  servicers  was 
touted as having the "equiva-
lent of one farad of filter 
capacitance," but what they 
really had was a very effective 
voltage regulator circuit! 
Whether IC or discrete 

components are used, it is 
usually the case that most 
low-cost  regulators . use a 
series pass transistor with its 
base contolled by a zener 
diode. If the regulator were 
to become defective because 
the  series  pass  transistor 
shorted or the zener diode 
opened up, then we would 
find a high ripple component 
at both points A and B. Also, 
the dc voltage at point B 
would  be  excessive.  The 
symptoms this causes will 
vary, depending mostly upon 
the type of equipment the 
supply serves and the nature 
of its circuitry. 

Fig. 2 Waveforms produced by the circuit in Fig. 1. The top 
waveform shows the ac ripple component at point A in Fig. 1. 
The lower one shows the ripple waveform at B, after the 
regulator. 
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In a receiver, for example, 
you might notice an audio 
hum in the output or a shift 
in dial calibration, because 
the  local  oscillator  was 
"pulled." In a TV receiver, 
there might be one or two 
black "hum  bars" slowly 
rolling up the picture. A side-
band  transmitter  might 
produce  out-of-calibration 
output for the same reason, 
or there might be hum on the 
modulation. On other types 
of equipment, there might be 
any of a wide variety of 
symptoms too numerous to 
catalog here. The one under-
lying common ground for 
many of them, though, is that 
they are weird and seem 
unexplained by the failure 
expected of standard parts in 
the circuits themselves. For 
this  reason, it is recom-
mended that the power sup-
ply be checked first. I keep 
service records on medical 
electronic  equipment  and 
have found, for a full year's 
work, that the power supply 
was the culprit in over half of 
the cases! 
Another set of gremlins 

appears as a result of power 
supply turn-on and turn-off. 
We should be very interested 
in just what happens to the 
power supply at the instant 
of turn-on, because it is a 
very dynamic time for many 
electronic  circuits.  The 
turn-on waveform often re-
veals some very difficult-to-

locate problems. 
Fig. 3 shows the normal 

rising waveform of a positive 
power supply that is mostly 
resistive (little filtering). Fig. 
4, on the other hand, shows 
the damped waveform to ex-
pect when turning on a high-
capacitance  power  supply 
that has a high time constant. 
This particular waveform was 
taken in a supply that used a 
3000 uF capacitor and a 
68-Ohm resistor (in place of 
the choke). 
Ordinarily, this type of 

information is of little inter-
est, but occasionally we see a 
piece of equipment or a cir-
cuit where it becomes an 
important factor. Two dif-
ferent types of problems are 
involved here: latch-up on 
t/on and intermittently blow-
ing certain solid state devices. 
Such circuits generally use 
dual-polarity power supplies 
and may have operational 
amplifiers or other linear IC 
devices.  In other  cases, 
though, the performance of 
the IC version is approxi-
mated by a discrete circuit of 
diodes and transistors. 
The root source of the 

problem  is having  two 
opposite-polarity power sup-
plies, one of which lags a 
little bit behind its com-
panion at either turn-on or 
turn-off. An open capacitor 
will substantially reduce the 
time constant of a power 
supply. Figs. 3 and 4 show 

the rise characteristics of re-
sistive and capacitive power 
lines, respectively. Ordinarily, 
power supplies for solid state 
circuits will more likely re-
semble the latter, unless the 
power supply capacitor is 
open. This type of problem 
can be diagnosed best on an 
oscilloscope,  preferably  a 
dual-trace type with one in-
put on each of the two sup-
plies. Examine the rise times 
to see if they are approxi-
mately equal. 
Similarly, you should also 

consider what happens at 
turn-off. This is especially 
true in dual-supply IC cir-
cuits; in fact, it is often 
critical. 
Most IC devices have PN 

junctions between the active 
transistors and other com-
ponents of the device and the 
substratum of the IC on 
which it is built. In normal 
operation, these PN junctions 
(in effect, diodes) are reverse 
biased, so they are inert in 
the circuit, save for a minute 
leakage current, if any. 
In certain  IC circuits, 

particularly  those  with 
dual-polarity dc power sup-
plies, certain conditions can 
cause this PN junction, or 
diode,  if you  prefer,  to 
become  inadvertently  for-
ward  biased.  Under  this 
condition, if sufficient cur-
rent flows, the IC will be 
destroyed. 
A common type of linear 

IC circuit configuration is 
shown in Fig. 5. Device Ul is 
any of a number of IC ampli-
fiers  or signal  processor 
devices. For purposes of this 
discussion, though, we will 
not worry which it is, because 
the problem is generic to a 
large class of circuits and 
devices that uses dual-polarity 
supplies. 
In this particular circuit, 

there are three sources of 
rather  substantial  current 
flow: Vcc (+), Vee (-), and 
the charge stored in capacitor 
Cl. If the Vcc and Vee sup-
plies decay unequally, then 
there might exist a brief 
moment in which the voltage 
between one power supply 
terminal and the top of Cl is 
opposite its normal relation-
ship. In most cases, especially 
op amp circuits, the partic-
ular failure mode seen most 
often is reversal of the rela-
tionship of the Vee-Cl volt-
age. This may forward bias 
the substratum diode and 
allow a current to flow that is 
great enough to destroy the 
IC. In this type of failure, the 
probability  of damage  is 
directly related to the decay-
time lag and the value of Cl. 
Large values for Cl mean that 
more charge can be stored 
and will be discharged more 
slowly. This type of problem 
is seen most often in those 
circuits in which either Vcc 
or Vee is a lot less loaded 
than the other supply. An 
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Fig. 3. Normal waveform of a positive power supply with a Fig. 4. Waveform of a power supply with a long time constant, 
short time constant.  as might be found in most circuits. 
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Vcc1•1 

V. (-/ (8) 

Fig. 5. (a) Common type of linear IC circuit configuration. (b) 
Diode protection against reverse current flow if Vcc or Vee 
decay too slowly relative to the other. D1,D2 — any of the 
1 N4000 serie& 

example, of course, might be 
microprocessors that use ± 
12 V dc supplies and load the 
-12 less. 
If  an  oscilloscope 

examination reveals substan-
tially different power supply 
rise or fall times, especially 
the latter, then suspect this as 
a possible cause of recurrent 
IC failure. 
The best cure for the prob-

lem is to find out exactly 
why the two supplies decay 
in an uneven manner. In 
normal operation, we can rea-
sonably expect both supplies 
to decay more or less equally. 
A defect in an electronic 
regulator circuit or an open 
filter capacitor may tend to 
upset this balance. 
Another cure may be to 

modify the circuit to prevent 
the  reverse  current  flow 
through the IC. It is, after all, 
that current flow that causes 
the damage. This may be 

especially appealing if there is 
nothing wrong with the sup-
plies and it is suspected that 
the uneven decay is due to 
either their respective designs 
or an unbalanced load re-
quirement.  The  particular 
modification is shown in Fig. 
5(b), and consists of two 
solid state diodes connected 
with their polarity arranged 
so that only current of the 
correct polarity can pass. If 
you inspect the circuits of 
many pieces of equipment 
using  dual  supplies  with 
either operational amplifier 
or discrete circuitry, you will 
often see diodes that seem 
about as effective as a block 
of wood, because they are 
reverse biased in normal op-
eration. It is precisely this 
type of thing that those 
diodes are used to guard 
agai nst. 
Now let us look at one last 

class of gremlin that can arise 

Fig. 6(c). Oscilloscope photograph showing the voltage across 
Li as Si is repeatedly pressed several times in a row. 

•  \ 

DC SUPPLY LI  TOILILLOSCOPE 

• j-
0 

k'SI TURNED ON 

Fig. 6(a). When S1 is closed, 
current 11 flows through L1, 
creating a magnetic field 
around the coil. 

from either the power supply, 
electromechanical devices in 
circuit, or from situations 
where a squarish blast of cur-
rent is applied to an inductive 
component such as a TV re-
ceiver yoke or power supply 
choke. 
A phenomenon called by 

some  "inductive kick" is 
shown in Figs. 6(a)-6(c). Con-
sider a series circuit consisting 
of an  SPST  push-button 
switch (for rapid, pulse-like 
action) and an inductor. This 
circuit, as shown in Figs. 6(a) 
and 6(b), is connected across 
a dc power supply. When 
switch Si is closed, a current, 
Ii, will flow, and this builds 
up a magnetic field around 
Ll. But when Si is released, 
as in Fig. 6(b), the current 
flow ceases, and a reverse 
current is found to flow in Li 
that creates a large voltage 
spike across Ll. This is not 
the fault of the CEMF, for, 
by Lenz' Law, the CEMF will 
oppose the decay, so it is 

SI 
(CLOSED) 

•  Itotal 

DC SUPPLY  CI  LI 0 

- 

(Al 

SI 
(OPEN) 

.4— • •  lc  r3 
DC SUPPLY  CI 

-t T  
I8) 

DAMPED 
OSCILLATION 

Fig. 7. (a) When Si is closed, 
we have the same action as in 
Fig. 6(a), but the capacitor 
also charges. (b) In addition 
to the inductive kick, we get 
a damped oscillation on the 
trailing edge of the waveform. 

(OPEN) 

IDC SUPPLY  12 II" iliECILLOSCOPE 

— 51 TURNED OFF 

•  r--

Fig. 6(b). When the switch is 
opened, the field around Li 
collapses and a reverse cur-
rent flows, creating the induc-
tive kick spike. 

series-aiding.  The  voltage 
spike is of opposite polarity, 
so it is due to the fact that 
electrons had tended to pile 
up at the inductor's upper 
end while the dc power was 
applied. When the power is 
removed, these electrons seek 
to reestablish neutrality, so 
they rush through the coil in 
the opposite direction from 
the initial current flow. Since 
the voltage is equal to L 
(dl/dt),  and  the  rate of 
change (dl/dt) is typically 
very high, then the voltage is 
also very high. An oscillo-
scope photograph of the cir-
cuit action is shown in Fig. 
6(c). I used a heavy 5 H 
choke for Ll. Note the volt-
age spikes on the trailing 
edge of each pulse. 
Next let's consider the 

type of circuit shown in Fig. 
7. This is essentially the same 
as that of Fig. 6, except that 
a capacitor is in parallel with 
the inductor, and that com-
plicates matters a little. Keep 
in mind that the coil in these 
examples could be a relay 
coil, solenoid, or other elec-
tromechanical device, or a TV 
monitor flyback transformer 
hit by horizontal deflection 

Si  NO 
(OPEN)  CURRENT 

FLOW 

DC SUPPLY 

• r  

0.6 VOLT OVERSHOOT 
AS DIODE DI CONDUCTS 

II 

Fig. 8. A diode is used to 
suppress the inductive kick 
spike. 
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Fig. 9(a). Waveform produced if DI (Fig. 8) is open or missing. 

pulses. 
In Fig. 7(a), the switch Si 

is depressed, and the current 
is turned on. The applied 
voltage charges capacitor Cl 
and creates a magnetic field 
around Ll. The output volt-
age at this point is the battery 
voltage. The waveform occur-
ring at the instant of turn-on 
is shown in the figure. 
In Fig. 7(b), the switch is 

released and the current from 
the supply is turned off. The 
capacitor Cl discharges, and 
the magnetic field around the 
coil collapses. The combined 
current from the coil's col-
lapsing field and the capacitor 
discharge will conspire to pro-
duce not only the inductive 
kick phenomenon, but also a 
brief damped oscillation. 
A diode (D1 in Fig. 8) is 

usually placed in such circuits 
to eliminate or suppress the 
so-called inductive kick. If 

the diode were to open (and 
that does happen), the spike 
would be allowed to get into 
the circuit, because it is not 
suppressed. This could easily 
create a "glitch" that scram-
bles the brains of finicky 
high-frequency  digital  cir-
cuitry and may destroy some 
types of solid state devices. In 
the digital case, we find the 
spike getting into, and reset-
ting at inopportune moments, 
flip-flops and counters. In 
other cases, especially where 
MOSFETs or CMOS chips are 
used, the device might be 
destroyed. The spikes shown 
in the waveform photographs 
only appear to be about 50 
volts, but this is deceiving 
because the Polaroid film I 
used would not "write" fast 
enough to capture the whole 
spike amplitude. In actuality, 
it was over 200 volts! This 
could easily destroy unpro-

Fig. 9(b). Normal waveform when DI is doing its job. The 
spikes produced in (a) will reset flip-flops, increment counters, 
and may destroy some IC and discrete semiconductor devices. 

tected CMOS or MOSFET  rise time of my elderly Tek-
devices. 
In Fig. 8, a diode (D1) has 

been added to suppress the 
spike. Now when the switch 
is released and the current is 
turned off, the capacitor dis-
charge and inductive kick will 
forward bias the diode. Once 
the spike voltage gets to 
approximately 0.6 volts, the 
diode will start to conduct 
and effectively clamps the 
voltage. The waveform pro-
duced by this action is also 
shown in Fig. 8. Actual oscil-
loscope waveforms produced 
by a circuit such as that 
described are shown in Fig. 9. 
In each case, the push-button 
was pulsed on and off a few 
times while the scope swept 
across the screen once. Note 
that the leading edges are 
missing, but this is due to the 

tronix plug-in and the speed 
of the film emulsion. Fig. 
9(a) shows what is seen if 
diode D1 were open, or miss-
ing, while Fig. 9(b) shows the 
waveform in a normally oper-
ating circuit. 
At this point, let me point 

out that these problems are 
real-life,  not  textbook, 
problems which I encoun-
tered in my day-to-day work. 
They are also very difficult, 
perhaps almost 'impossible, to 
find without an oscilloscope. 
Mine is only an old 650 kHz 
model,  so  no  high-tech-
nology,  multi-kilodollar 
investment is required. For 
this reason, let me nudge you 
toward ownership of such an 
instrument — even if only in 
partnership  with  another 
amateur or your local club. • 

• 
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tional  incentive,  as in "incentive 
licensing," provide practical applica-
tion of theory vs. appliance operation 
via the reworking of low-cost available 
equipment, and provide valuable train-
ing in the fine art of proper phone 
operation! 

' 

t 

_ 

Now that I have voiced unmention-
able heresy, I will dismantle my anten-
nas, pull my finals out of the old 
B&W, and hide in the basement until 
the wrath of my peers hath dissipated. 
By the way. Wayne, you and the 

Drum look to be in pretty good shape. 

Bill James WDOAUU 
Denver CO 

EXTEND 20 

With regard to your idea to extend 
the 20 meter phone band to 14.1, I 
am for it 100%. 
I have done considerable operating 

from Gibraltar as ZB2CS. Much to my 
surprise, I found most Europeans and 
Africans above 14.2, and very light 

activity in 14.1/14.2. In trying to 
work other DX, the main problem was 
powerful  Italians  and  Germans 
dominating the frequencies — not 
Americans. I would like to see the 
American section extended to 14.125, 
and 14.100 to 14.125 reserved for 
low-power split DXpedition operation 
and  "rest-of-the-world" types who 
don't want W/K breakers. Most of the 

"rest of the world" is talking to W/K a 
lot of the time, anyway, and the 
variations in propagation provide a 
curtain of privacy at other times. I 
would be glad to serve as an originator 
of a petition for this purpose and 
receive mail in support of the idea. 

Ronald C. Williams 
1147 N. Emerson 

Indianapolis IN 46219 

BETTER FROGS 

My two 73 articles concerning the 
Yaesu  FRG-7 receiver have drawn 
considerable mail, indicating a wide-

Continued on page 87 
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The Full Spectrum of VHF 
SCR 1000 -Standard of Comparison 

In Repeaters- Now Available with Autopatch! 

2M 

220 MHz! 
Optional Cabinet 

$130.00 

The SCR1000/SCAP Combination  A New 
Dimension in Autopatch Repeater Performance 

Under chassis view of SCR1000 with Autopatch installed. 

7004eted 
• Normal patch, or secure "reverse" patch 
• 3 digit anti-falsing access — single digit dis-
connect 

• 3 digit on-off control of repeater transmitter 
• 4 sec. time limit on access 

Now Spec Comm has taken the hassle out of putting an 
autopatch repeater on the air! The SCR1000/SCAP is a 
fully self-contained 30 watt repeater with built-in 
autopatch and land line control. You simply plug in 
the phone line, hook up the duplexer, and you're on 
the air! The usual months of problems are eliminated! 
The SCR1000/SCAP has been meticulously engineered 
to provide the smoothest performing patch together 
with a positive land line control of the repeater. Just 
look at all these features: 

• Built-in adjustable time-out function — patch 
shuts down in 30-90 sec. if no carrier is received 

• Wide range audio AGC 
• User can mute phone line audio simply by key-
ing his mic button — prevents embarrassing 
language from being repeated 

• Patch access and repeater control — either 
over the air or over the land line 

The SCR1000/SCAP is a complete Autopatch Repeater — fully assembled, set-up and checked-out in our lab. As with all Spec 
Comm products, all workmanship and components are of the very highest quality. The price? A very reasonable $1499.95 — 
complete! (81995.00 w/WP641 Duplexer). Get you order in A.S.A.P. 

Call or write today and get the details! 

(Ship/Hand!. — $3.50. PA residents add 6% tax) O a SPECTRUM 
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/FM Repeater Equipment 
Quality Speaks For Itself! 

See what our customers have to say about the SCR 1000 
" . . The quality of the audio is unbelievable — a true reproduction of the in-

put. It really does sound like simplex. The receiver sensitivity of our Spec-

trum system is at least twice the Motorola system we had in service. We 

have 24 Watts out of our duplexer. We all have fallen in love with your 

machine . . Again, thank you for an excellent piece of equipment. We are 

ceratinly glad that we purchased a Spectrum 1000 Repeater." 

Jim Wood W3WJK 

Mars, PA 16046 

"The receiver is excellent: typically, if a 25-watt mobile can hear the 

machine (runnilg 100 watts out of the duplexer), he can get into it. That's 

pretty good. I must say. Although I'm on a 15-kHz "splinter" between two 

BIG repeaters, we don't have any adjacent-channel problems with the 

SCR1000's receiver. ... although the "local" 19/79 group has headaches 
from their repeater's receiver whenever a mobile operating 146.205, (our 

You have a product that more than meets the specifications you claim. 

In the receiver you have a winner, the intermod is negligible.. . We have 

many other repeaters both amateur and commercial in the area and as of yet 

no problem. . In closing. I would Ilks to thank you for producing a product 

that does what is expected of it. In this world one seldom gets what he pays 

for; I feel our group has bought and received our moneys worth." 

Jim Todd WA5HTT 

Dallas TX 

freq.), in their area keys up. And their machine is totally "commercial"! 

Needless to say, the audio quality of the SCR1000 is pretty spectacular. 

Switching from input to output, even Melissa Manchester can't tell the dif-

ference — and neither can I." 

• The SCRI M/ - simply the finest repeater available on the amateur market ... and often compared to "commercial" 
units selling for 3-4 times the price! This is a 30Wt, unit, with a very sensitive & selective receiver. Included is a built-in 
AC Supply, CW IDer, full metering and lighted status indicators/control push-buttons, crystals, local mic, etc. Also 
provided are jacks for emergency power, remote control, autopatch, etc. 

• A full complement of options are available: Duplexers, Cable, 'PL', HI/L0 Power, Autopatch, Racks, etc. Please Inquire. 
• The Spec Comm Repeater System ... a sound imegment .. available only by direct factory order. S9SO 00 Amateur 
Net. Commercial price somewhat higher. 

S. Katz W132WIK 

SPEC COMM REPEATER BOARDS, SUB-ASSEMBLIES & ACCESSORIES 
All equipment assembled & tested. For 2M & 220 MHz, 

SCR100 Receiver Board 

• Ext. wide dynamic range! Greatly reduces 
overload, 'desense', and M. 

• Sens. 0.3uV/20dB Of 

• Sel. -6dB a ± 6.5 KHz, -90dB a -±30KHz. 
(.110dB Moot. 8 Pole Fltr.) 

• Exc. audio quality! Fast squwch! 
$115.00 wixtal. 

SCRI M Receiver Assembly 
• SCR100 mounted in shielded housing 

• Same as used on SCR1000 

• Completely asmbld. w/F.T. caps, S0239 conn.. 

AF Gain Pot $185.00 

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 

• Typically used with CTC100 and 10100 

• $20.95 (Add $18. 00 for inst. & ck. out in 

SCR1000) 

CTC10000R/Timer/Control Board 

• Complete COP circuitry 
• Carrier 'Hang & T.O. Timers 

• Remote xmtr. control 

• 100% Solid State CMOS logo 

• Many other features $35.00 

FL-8 Rcvr, Front•End Filter/Preamp 

• Low-noise preamp combined with 6 section 

filter 

• Provides tremendous rejection of "out-of-

band" signals 
• Extremely helpful at sites with many nearby 

transmitters 

• Gain: apx. 12dB 
• Selectivity: - 20dB az ± 1.7 MHZ; - 60dB iN 

4 MHZ (typ.) 
• $69.95 (Add $10. 00 for installation & ck.-out in 

SCR1000) 

SCAP Autopatch Board 

• Provides all basic autopatch functions 

• See features on opposite page. $225. 00 

RPCM Board 

• Used w/SCAP board to provide "Reverse Patch" 

and land-line control of rptr. 
• Includes 1-1 "answering- circuitry. $95.00 

COMMUNICATIONS 

SCT 110 Xmtr/Exciter Board 

• 7 or 10 Wts. Output 
• 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. $115. 00 

• BA-10 30 Wt. Amp board & Heat Sink. 3 sec. LPF 

& rel. pwr. sensor. $51.95 

SCT110 Transmitter Assembly 

• SCT110 mounted in shielded housing 

• Same as used on SCR1000 

• Completely asmbld. w/F.T. caps, S0239 conn. 

• 7 or 10 Wt. unit $199.95. Add $62.00 for 30 Wt. 

unit. 

WP841 Duplexer 

• Superior Band Pass/Band Reject design 

• Provides great rejection of "out-of- band" 

signals 

• Extremely easy to adjust 

• - 93dB typ. isolation. $495.00 (fully ckd. out 

w/SCR1000). 

ID100 ID & Audio Mixer Board 

• Diode programmable memory 

• Adjustable ID tone, speed, level, timing cycle 

• 4 Input AF Mixer & Local Mic amp 

• COP input & xmtr. hold 

• All CMOS logic 

• Many other features Programmed $65.00 

Send for Data Sheets! 

Norristown PA 19401 (215) 631-1710 
.....•••••••••••••••••••••._••••e.or 

SA8•1  
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Ronald Starr KOOXB/5 
12309 Split Rail Parkway 
Austin TX 78750 

Meet the 

Plastic Wonder 

quad antenna 

W hy not glue your next 
antenna  together? 

The cubical quad antenna 
uses a quick and easy method 
of construction that provides 
an almost ideal quad struc-
ture, yet bypasses traditional 
materials and metalwork al-
together. Cubical quad anten-
nas offer a combination of 
DX  performance  and 
economy  of construction 
that's hard to beat, especially 
at modest antenna heights. 
The use of plastic water pipe 
and fittings is the key to an 
antenna of exceptional per-

10 meter director 
10 meter reflector 
15 meter director 
15 meter reflector 

formance, long life, and a 
construction cost of less than 
$25.00, using readily-avail-
able  materials  from  any 
lumber  yard  or  building 
supply. 
A new QTH provided the 

challenge  to  design  an 
efficient HF antenna system 
from scratch, yet stay within 
a total outlay of $100. From 
a review of current antenna 
literature, especially Bill Orr's 
excellent work on quads,' it 
seemed a dual-band 10/15 
meter quad offered the best 
compromise between physical 

Side dimension 

8'8" 
9'1" 
1 1'8" 
12'3" 

size, cost, antenna height, and 
expected performance. Quad 
construction articles usually 
suggest two alternatives to 
the  crossarm  problem  — 
bamboo or fiberglass. Since 
both materials were unavail-
able locally, I decided to 
adapt  common  polyvinyl 
plastic pipe, known as CPVC, 
to fashion a sturdy frame-
work. A check with the local 
building  supply  revealed 
standard 10-foot lengths were 
less than $1.50 per section 
and that a complete assort-
ment of fittings to fashion 

Point of loop attachment (from boom center) 

6'2" 
6'5" 
8'3" 
8'7" 

Boom length is 5', allowing a few extra inches on each end to accommodate clamp attachment. 
Holes for passing quad tie loop anchors through the crossarms should be drilled approximately 2" beyond the 
dimensions given above for points of loop attachment to allow for loop straightening and tension adjustment. 
The reflector dimensions above are for a closed-loop reflector — once the loop is stretched in place on the 

crossarms, the wire ends should be joined with a securely soldered joint. 

Fig. 7. Dual-band quad construction dimensions. 

any desired configuration was 
available.  PVC  boasts 
many useful characteristics 
for  antenna  construction, 
including excellent strength 
and dielectric properties. Its 
only drawback is a lack of 
rigidity in very long lengths. 

I chose half-inch PVC for 
the prototype antenna as the 
best  compromise  between 
weight and rigidity. Cross-
braces constructed of T-fit-
tings on each arm provide the 
key not only to achieving the 
extra crossarm length, but 
also to a rigid and sturdy 
structure.  Standard  quad 
dimensions were used, as indi-
cated in Fig. 1, with a boom 
spacing of 5 feet chosen to 
coincide nicely with standard 
lengths of PVC stock. See the 
parts list for the materials I 
selected. 

Construction is quick and 
easy, since no metalwork or 
fabrication is involved. In 
fact, this quad is literally 
glued  together with  PVC 
cement — a joint that is ex-
traordinarily strong. Construc-
tion begins by sawing the 
stock to proper length with 
an ordinary hacksaw. Saw 
two 10-foot sections in half, 
and lay them aside as four 
crossarm braces. Saw eight 
4-foot sections from four 
10-foot  sections, and lay 
them aside for end exten-
sions. Saw the 10-foot section 
of conduit in half, and save a 
5-foot section for the boom. 
Carefully mark the center of 
the four remaining 10-foot 
sections of PVC, and drill 
2'A-inch holes corresponding 
to the TV mast clamp U-bolt 
ends and straddling the center 
line. These sections will be 
the basic crossarms and are 
attached perpendicularly to 
the boom and one another. 
Carefully study the quad 

diagram, Fig. 2, once more, 
and visualize how the struc-
ture will appear when fin-
ished. Once the gluing begins, 
mistakes are tough to correct, 
because PVC cement is quick 
and permanent. All rough saw 
cuts on the PVC ends should 
be smoothed with a file and 
knife to avoid interference 
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END EXTENSION 

CROSSARM 

T• FITTING 

Fig. 2 Quad assembly via glued T-fittings. 

and  possible  misalignment 
during the gluing process. 
Begin the actual assembly 

by bolting the director and 
reflector crossarms to each 
end of the conduit boom, 
keeping each arm in the same 
plane as its opposite counter-
part and perpendicular to the 
others for quad symmetry. 
Snug the TV clamps tight 
enough to prevent rotation, 
but don't overdo it — the 
plastic pipe can be split. 
With a 5-foot crossbrace in 

hand, glue the center opening 
of a T-fitting to each end of 
the  pipe, remembering to 
keep  the  straight-through 
openings in line with each 
other.  Otherwise, misalign-
ment here will ruin final quad 
symmetry. Follow cementing 
directions on the can, and 
don't overdo it, as the cement 
truly welds the pipe and 
fittings together. 
Each crossbrace is then 

glued to join opposite ends of 
the basic quad framework, 
forming  two  large  inter-
meshed rectangles. Finish the 
structure by attaching the 

eight 4-foot extensions to the 
remaining opening in each 
T-fitting. 
Suggested  measurements 

for points of wire attachment 
are noted in Fig. 1. The quad 
wires are attached to the 
frame by a length of solid 
copper wire passing through a 
small hole drilled through the 
crossarm and tightly wrapped 
as shown in Fig. 3. If the 
quad loops for director and 
reflector are premarked for 
points of attachment, it's 
easy to lay the loop on the 
frame, snug up the loop 
evenly with the wire attach-
ments, and then twist the 
loop anchors snugly when 
things look symmetrical. No 
soldering of the quad loops is 
necessary, as a firm twist of 
the loop anchor provides all 
the security required. 
After using various meth-

ods of feeding the director 
loop, I've settled on tying the 
10 and  15  meter loops 
together via a W2AU balun 
and using a single 52-Ohm 
coax  fee dl i ne.  Although 
gamma-matching  through 

Parts list 

10  10-foot lengths of 1/2-inch CPVC pipe 
1  10-foot section of VA-inch electrical conduit (known as EMT) 

for the boom 
8  1/2-inch PVC T-fittings 
1  small can of CPVC cement 
4  TV mast clamps (Radio Shack clamps at $.69 each do the job 

well) 
167  feet of heavy-gauge stranded (preferred) or solid copper wire for 

the quad loops 
10  feet of heavy-gauge solid copper wire to anchor quad wires to 

the crossarms 

2 IN 

EROSSARN OLIAD WIRE LOOP 

Fig. 3. Suggested method of loop attachment to crossarm. 

separate feedlines is the pre-
ferred  method, the extra 
expense and bother are not 
justified by the increase in 
efficiency. The swr bridge is 
happier, to be sure, but actual 
on-the-air signal reports show 
absolutely  no  difference 
between the two methods. 
The light weight and small 

wind load area characteristic 
of quads become important 
advantages when a supporting 
structure is considered. In my 
particular installation, only a 
50-foot telescoping TV mast 
and light-duty rotator would 
allow me to stay within the 
proposed $100 budget. Since 
the quad configuration will 
not allow guying any closer 
than 6 to 7 feet from the 

mast top, don't try to gamble 
on the strength of the mast 
top section. Rather, telescope 
the top two sections together, 
pin with a bolt, and rest 
assured  that  proper  and 
secure guying will keep the 
antenna in place in anything 
short of a hurricane. The 
quad boom is attached to the 
rotator shaft via a 1/4-inch 
drilled iron plate mating to a 
11/4-inch pipe flange welded to 
the rotator shaft top and 
joined  by two TV mast 
clamps. If the stark white 
color of CPVC is bothersome, 
various types of spray paints 
do stick well to a clean sur-
face. It would be wise to 
avoid the metallic pigment 
paints — no sense introducing 
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any electrical headaches or 
possible compromise of per-
formance at this point. 
So, how does the project 

work? After being a con-
firmed beam fan for many 
years, the performance of this 
simple design has been most 
gratifying. Barefoot operation 
with a Kenwood TS-520 has 
provided the fun of DX oper-
ation on a limited budget - if 
only 10 meters were open 
more often! Sure, it's nec-
essary to stand in line when 
the band is open, but now the 

stations  heard  are  also 
worked as well. Using appro-
priate dimensions, there is no 
reason  why  a triband 
10-15-20 meter quad could 
not be built using the same 
basic design. Such a structure 
would, however, require a 
stronger support and heavier 
rotator as well as several eager 
assistants during both con-
struction and erection. As it 
stands, the dual-band quad 
can be handled by one man - 
just make sure you pick a 
calm day to do the antenna 

juggling. Since the climate 
here in south-central Texas is 
moderate year round, survival 
of this antenna under con-
ditions of severe icing and 
high winds has not been 
tested. It could pose a prob-
lem, especially since PVC 
becomes increasingly brittle 
as the temperature drops. An 
obvious solution might be 
construction  using  larger 
diameter PVC and fittings. I 
can vouch for the sturdiness 
of 1/2-inch stock in two years 
of use surviving 65 mph 

winds  and  temperatures 
occasionally in the teens with 
no  deterioration  of 
strength. So, if the prospect 
of weatherproofing bamboo 
poles or fabricating a metal 
quad spider has kept you 
from experimenting with this 
popular and efficient anten-
na, follow these construction 
ideas and join the multitude 
of satisfied quad users. • 

Reference 

'William Orr, All About Cubical 

Quads, 2nd Edition, 1976. 

from page 15 

If any contestant contacts stations 
on 2-way RTTY with all six con-

tinents  and  the  BARTG  Contest 
Manager receives contest logs from the 
operators in those six continents, a 
claim may be made for the WAC 
Award issued by the RTTY Journal. 
The necessary information will be sent 
on to the RTTY Journal, who will 
issue the WAC award free of charge. 

DIPLOMA DES NATIONS 
FRANCOPHONES (DNF) 

AWARD RULES 

The DNF award was created by the 

Reseau des Emetteurs Francais and 
issued by the F-DX-Club. Its purpose 

is to extend radio amateur activity 
with countries using French as their 

"official" language or in which French 
is the main dialect. 
The DNF may be claimed by any 

licensed radio amateur who can sub-
mit proof of the required number of 
contacts, or to any SWL who can 
submit evidence of having heard the 
required number of stations. QS0s 
since January 1, 1960, are valid and 

any mode may have been used for the 
contacts. 

Applications may be for only one 
band or mode or mixed bands/modes. 

RESEAU  DES EMETTEURS  FRANCAIS 

E )c, Li' il_i ID 

alga tea 4F. a if go) pligi 

SPECI MEN 

L. pow, elopldree r•I  •••• I. 6..,•.• 

( or.•••  Cam., 

RI5161 , 1W's  T71 URS IRA K MS 
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• 

REPEATER, 
WHERE ART THOU? 

One of the reasons why there are still some errors in the 73 Repeater 
Atlas of the World is that a few repeater owners don't bother to let us 
know what they are doing. Repeater users and clubs are requested to send 
in lists of all area repeaters with the location (town) of the repeater, call, 
and frequencies. It's fun to find all of the repeaters in your area ... the 

next step is to send in your list for us to coordinate with our computer. 

You can make amateur radio more enjoyable for visiting hams by 
getting all of your repeaters on our list. The 73 Atlas is by far the most 
complete listing of repeaters available ... let's try to make it as perfect as 
possible. 

Send repeater lists and info to: 73 Magazine, Repeater Atlas, 
Peterborough NH 03458. 

In the case of any dispute concerning 
the rules, the decision of the Award 
Manager will be final. 

There are 2 parts for the DNF: Part 
1 is to any amateur who can submit 

evidence of 30 2-way contacts with 
"Francophones"  nations;  Part  2, 
"Excellence," is to any claimant who 

can submit evidence of 45 2-way 

contacts with "Francophones" na-
tions in 6 continents. 

Same rules apply for SWL appli-
cations. For VHF, Part 1 is issued for 
4 contacts and Part 2 is issued for 5 
contacts. The continents counted for 

the purposes of this award are: Asia, 
Africa,  Europe,  Oceania,  North 
America, South America, and Ant-
arctica. It is not necessary to send 

QSLs with application. A list certified 
by 2 other licensed amateurs is suffi-
cient. Each application must clearly 
indicate the name, call, address, and 
mode or band. The list of QSLs must 
show the nation and continent. The 
fee is 12 I RCs. Send applications and 
fee to: Monsieur Rene Duret F9TE, 
Villa La Vergnade, 15190 Condat en 
Feniers, France. 

List of "Francophones" nations: 
C3, CN8, DL5/DA, F, FB8W, FB8X, 
FB8Y, FB8Z, FC, FG7, F H8, FK8 

(ea), FL8, FM7, F08 (ea), FP8, FR7, 
FS7, FU8/YJ8, FW8, FY7, HB, HH, 
LX, 005, ON, TJ, TN, TR, TT, TU, 
TV, TZ, VE2, VQ8, XT, XU, XW, 3A, 
3V8, 5R8 (ea), 5T5, 5U7, 5V, 6W8, 
7X, 905, 9U5, 9X5, TL, OR4, 4U1, 
FQ8, D6, 3X. 

Phone - YLRL 

K6KCI 
WA9TVM 
WA3HUP 

5 Ts 
RESULTS OF THE 1977 Y LAP 

CW - YLRL 

11,943.75 points  VE7DTO 
11,433  YV5CKR 
11,316  W8YL 

761.25 points 
570 
531.25 

Corcoran Award - WA9TVM - combined 11,523 points 

Hager Award - VE1AMB - combined 8178 points 

HB9ARC - combined 5481 points 

Non- Y LRL Winners: 

Phone 

W1WS  10,809 points 
WA6H E L  5,916 
G4GAJ  5,880 

CW 

W1GAI 440 points 
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f engineering 
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT 

RX28C. . . . 

RX28C WiT 
RX50C Kit . . 

RXSOC W/T. 
RX I44C Kit. 

RXII4C W/T 
RX220C Kit.. 

RX220C %VT . 
RX432C Kit. • 

RX432C W/T . 

28-35 MHz PM receiver with 2 
pole 10.7 MHz crystal filter . . . $ 64.95 
same as above-wired & tested. .  117.95 
30-60 MHz rcvr w/2 pole 10.7 
MHz crystal filter  . . . .....  64.95 
same as above-wired & tested .  117.95 
140-170 MHz rcvr w/2 pole 
10.7 MHz crystal filter   '74.95 
same as above-wired & tested   119.95 
210-240 MHz rcvr w/2 pole 
10.7 MHz crystal filter   74.95 
same as above-wired & tested   117.95 
432 MHz rcvr w/2 pole 10.7 
MHz crystal filter   84.95 
same as above-wired & tested   129.95 

RECEIVERS RXCI    accessory filter for above receiver 
kits gives 70 dB adjacent 
channel rejection   8.95 

R1.28 Kit . . . 10 mtr RE front end 10.7 MHz out 13.50 
RFS() Kit . . . 6 mtr RP front end 10.7 MHz out  13.50 
RE1441) Kit. . 2 mtr RI- front end 10.7 MHz out  18.50 
R1,220D Kit. . 220 MHz RP front end 10.7 MHz 

out  . . . ......... . . . .  18.50 
R1432 Kit. . . 432 MHz RI front end 10.7 MHz 

out   29.50 
IF 10.7F Kit. . 10.7 MHz II. module includes 2 

pole crystal filter   29.50 
FM455 Kit. . . 455 KHz II- stage plus P M detector 18.50 
AS2 Kit . . . . audio and squelch board   16.00 

• 

TX50  • • • 
TX50 W/T. . 
TX144B Kit. 
TX144B W/T 
TX220B Kit. 

transmitter exciter, I watt, 6 mtr. 
same as above-wired & tested . . 
transmitter exciter-1 watt-2 mtrs 
same as above-wired & tested. . . 
transmitter exciter - lwatt -220 
MHz   

44.95 
64.95 
34.95 
59.95 

34.95 

TRANSMITTERS 

••• • • 

TX 22013 W/T . sanie as above -Kired & tested  . 
TX432B Kit . . transmitter exciter 432 MHz . . . 
TX432B W/T . same as above - wired & tested • • 
TX ISO Kit . . . 300 milliwatt. 2 nitr transmitter . 
TX ISO W/T . . same as above-wired & tested . • 

59.95 
49.95 
79.95 
24.95 
39.95 

PA250IH Kit . 2 mtr power amp-kit lw in-25w 
out with solid state switching, 
case, connectors.   

PA4010H Kit. 2 mtr power amp-10w in-40w 
out-relay switching . . .  . . 

PASO/25 Kit. . 6 mtr power amp, lw in, 25w out, 
less case, connectors & switching 

PA144/15 Kit . 2 mtr power amp- lw in-15w 
out-less case, connectors and 
switching . . . . . . .   

PA144/25 Kit. same as PA144/15 kit but 25w   
PA220/I5 Kit . similar to PA 144/15 for 220 MHz 
PA432/I0 Kit . power amp-similar to PA144/15 

except lOw and 432 MHz . . . . 
PA140/10 W/T  10w in-140w out-2 mtr amp . 
PA140/30 W/T  30w in-140w out-2 mtr amp . 

64.95 

64.95 

54.95 

44.95 
54.95 
44.95 

54.95 
219.95 
189.95 

POWER AMPLIFIERS 
Blue Line  RI. power amp, *sired & tested. enossion-

CW.1. M•SSII/AM 
Power  Power 

Model  BAND  Input  Output 

BLC 10/70  144 MHz  I OW  70W  149.95 
BLC 2/70  144 MHz  2W  70W  169.95 
BLC 10/150  144 MHz  IOW  150W  259.95 
BLC 30/150  144 MHz  30K  150W  239.95 
BLD 2/60  220 MHz  2W  60W  164.95 
BLD 10/60  220 MHz  I OW  60W  159.95 
BLD 10/120  220 MHz  1 OW  120W  259.95 
BLE 10/40  420 MHz  I OW  40W  179.95 
BLE 2/40  420 MHz  2W  40W  179.95 
BLE 30/80  420 MHz  30W  80W  259.95 
BLE 10/80  420 MHz  IOW  80W  289.95 

POWER SUPPLIES 
- - 

PSI Sc Kit . . . 15 amp-I2 volt regulated power sup-
ply w/case, w/fold-back current limit-
ing and overvoltage protection. . . 94.95 

PSI SC W/T. . . same as above-wired & tested. . . 124.95 
PS25M Kit . . . 25 amp-12 volt regulated power sup-

ply w/case, w/fold-back current limit-
ing and ovp, with meter   154.95 

PS 25M W/T. . same as above-wired & tested. .   179.95 

REPEATERS 

0.V  P   

PS3A Kit • • . 

PS3012 W/T  . 

adds over voltage protection to your 
power supplies, 15 VDC max.  . . 12.95 
12 volt-power supply regulator card 
with fold-back current limiting . . 10.95 
new commercial duty 30 amp 12 VDC 
regulated power supply wicase, 
w/fold-back current limiting and 
overvoltage protection    249.95 

RPT50 Kit. . . repeater-6 meter   499.95 
RPT50   repeater-6 meter, wired & tested  799.95 
RPT144 Kit .   repeater-2 mtr- 15w-complete 

(less crystals)   499.95 
RPT220 Kit . . repeater-220 MHz-15w-complete 

(less crystals)   499.95 
RPT432 Kit . . repeater-10 watt-432 MHz 

(less crystals)   579.95 
RPT144 W/T . repeater-15 watt-2 mtr   799.95 
RPT220 W/T . repeater-15 watt-220 MHz. . .   799,95 
RPT432 W E . repeater- 10watt-432 MHz. . . • 849.9-5 

DPLA50 . . . . 6 mtr close spaced duplexer . . . 575,95 
DPLA144 . . . 2 mtr, 600 KHz spaced duplexer. 

wired and tuned to frequency . . . 379.95 
DPLA220 . . . 220 MHz duplexer. wired and, 

tuned to frequency   379.95 
DPLA432 . . . rack mount duplexer   319.95 
DSC-U   double shielded duplexer cables 

with PL259 connectors (pr.) . . . 25.00 
DSC-N   same as above with type N 

connectors (pr.)    25.00 

TRANSCEIVERS 
TR X50 Kit . . Complete 6 mtr PM transceiver kit. 

20w out. 10 channel scan with case 
• (less mike and crystals)   244.95 

TRX144 Kit  • same as above, hut 2 mtr & 15w out 234.95 
TR X220 Kit  • same as above except for 220 MHz 234.95 
TRX432 Kit  • same as above except 10 watt and 

432MHz   254.95 
T Ft ('-1   transceiver case only   '29.95 
TRC-2   transceiver case and accesso .  49.95 

SYNTHESIZERS 

SYN II Kit . . . 2 mtr synthesizer. transmit offsets 
programmable from 100 KIt, - 10M11/. 
(Mars offsets with optional 
adapters)   169.95 

SYN II WTI . . same as above -wired & tested.    239.95 
SYN 220 Kit . same as SYN II Kit except 220-

225 MHz   In9•95 
tiy N 220 Wf .',lint' is :IN.  & tested . 239.95 

OTHER PRODUCTS BY VHF ENGINEERING 

'DI Kit . . . . 

CD2 Kit . . . . 

CD3 Kit . . . . 

COR2 Kit . . . 
SC3 Kit . . . . 

Crystals . . . . 

CWID Kit . . . 

CWII) 
\Ill' I 

ISI \\,i1 
I NI \% I . 

11)1 Is . 
II)l \ I  . 
III 144 ‘)/1 

111120 \1. /1 
III 41255/1 

10 channel receive xtal deck 
w/diode switching   $  7.95 
10 channel 'unit deck wiswitch 
and trimmers   15.50 
UHF version of (I)1 deck, needed 
for 432 multi-channel operation.  13.50 
carrier operated relay   22.75 
10 channel auto-scan adapter 
for ItX with p  y   19.95 
we stock most repeater and simplex 
pairs from 146.0-147.0 (each). .  5.00 
159 hit, field programmable, code iden-
tifier with built-in squelch tail and 
ID timers   39.95 
wired and tested. not programmed  54.95 
wired and tested, programmed .  59.95 
2  000 iihni dynaniic mike With 
I'.-1. I. and coil cord   12.95 
toile squelch decoder. .   59.95 
installed in repeater. including 
interface accessories   89.95 
2 time decoder   35.95 
‘anie Is ablIS C- %Sire d &  tested .  59.95 
4 pole  wired & tested. 
wsept tuned to 144 N111, bail  .  29.95 
same as above tuned to 220 Ii.111/ bail 29.95 
same as above tuned ("432 11111 ban 29.95 

f eri leering 
mvisio,\ 01. BR()  1.1.1 ki,Lc  R 0,\ ICS CORP. 

BOX S / 320 WATER ST. / BINGHAMTON, N.Y. 13901 / Phone 607-723-9574 
Prices and specifications subject to change without notice.  Export prices slightly higher. 502 3100-1.78 VIS 



Adam L. Keller K9SGZ/W9EF 
354 Southwood 

Michigan City IN 46360 

Don't Miss the 
Excitement of QRP 

HW-8 mods 

let you have a ball 

Photo A. Top view. The metal fin on the of IC is a piece of galvanized sheet metal soldered to 
the heat sink tab on the IC for a heat sink. The switch shown in Fig. I was not in place when 
the photo was taken. 

I'd like to tell you about some changes I have made 
to my little QRP kW, the 
Heath HW-8. It seems that 
lots of people are deciding 
that it doesn't take a QRO 
kW to get across the big pond 
any more, and I am one of 
them. Having fond memories 
of a little 100 mW rig on 80 
meters that I had back in 
1962, I recently decided to 
try  some  QRP operation 
again. The HW-8 seemed to 
fit the bill, so Heath took 
some of my green stamps, 
and I took delivery of a very 
fine little CW transceiver. 
Nine construction hours later, 
there I was, banging away on 
40 meters, when it became 
apparent that the little rig 
needed some things that it 
didn't have if I was ever to 
get across the pond again. So 
off went the 12-volt power 
supply, out came the old sol-
dering iron and schematic, 
and on went the thinking cap. 

First of all, I like to hear 
those CW signals ringing out 
of a good-sized speaker (when 
the XYL and harmonics are 
away from home) rather than 
on phones. The HW-8 has 
headphone audio only, so, 
after looking around for some 
way to get a speaker hooked 
up, I decided that it was 
maybe time to try one of 
those newfangled integrated 
circuits. After a short trip to 
the parts store, I came home 
with something by Sylvania 
called an ECG717 af output 
IC. The man there said that it 
will drive a speaker as long as 
I keep it at at least 8 Ohms or 
more. Since that seemed rea-
sonable, I decided to give it a 
try. (See Fig. 1.) 

After haywiring it together 
and using a time-honored 
cut-and-try method of resis-
tor selection, lo and behold, 
the thing really worked! I 
then cleaned up the mess of 
haywire and mounted the 
whole thing on the back 
panel. An SPDT phone jack 
was mounted near the board, 
and a sort of dummy-load 
resistor was added to keep 
some load on the chip when 
the speaker was unplugged 
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ADDED SvfirC.4 

OFF 

FROM SW301 
LUG 8 
•,3 6V 

Fig. 1. 

A - Lfq SIP-El6AIIKER 

ALL RESISTORS I/2W.20% 

Audio output stage. 

(see photos). 
At this point, several beers 

went by the board, and some 
good  stateside  DX  was 
worked on 40 meters. In fact, 
I made coast-to-coast the first 
evening with the little peanut 
whistle. More beers and con-
gratulations were in order, 
until I realized that the one 
thing that I really missed was 
QSK  (full  break-in). The 
A p ac h e-75A1  combination 
worked well — why not this 
little thing? After all, an old-
timer who remembers 872A 
rectifiers should be able to do 
a simple thing like make the 
HW-8 switch from transmit to 
receive faster! 
Well, back off went the 12 

volts, out came the schematic 
and soldering iron again, and 
the neat little HW-8 got its 
first real taste of a deter-
mined home brewer in action. 
First of all, it was apparent 
that, no matter what else 
happened, the mechanical re-
lay would have to go, or the 
noise would drive me batty. 
Also, there should be an eas-
ier way to switch the antenna 
than that thing. So, for start-
ers, I removed the relay and 
threw it in the junk box. 
Also, I removed the short 
piece of yellow wire connect-
ing the relay to the output 
coax connector and threw the 
wire in the junk box next to 
the relay. Now that the an-
tenna no longer had any con-
nection, it had to be hooked 
somewhere. I found the PC 
pad on the relay socket which 
is connected to hole "L" on 
the PC board, and connected 
a wire from that pad to the 

center conductor of the an-
tenna coax connector. That 
connected the antenna per-
manently to the transmitter 
portion of the transceiver. I 
added a 270-Ohm 1/2-Watt 
resistor to ground from the 
relay pad connected to hole 
"J." This replaced the relay 
coil. 
I seemed  to  recall  a 

scheme of coupling used on 
an old rig of mine, using a 
small value of coupling capac-
itor right off the plate of the 
output tube, going to a high-
impedance point in the rf 
stage in the receiver. Since 

470 (ADD) 

,j270 (ADO) 

RTI 

).. 

4 C114 

TO  LEAD OF C92 

DELETE a REMOVE 
(DOTTED LINES) 

ANTENNA 
J302 

LOADING 

Fig. 2. Relay circuit modifications. Parts shown in heavy lines 
are to be added after removing the relay. 

this rig uses an FET as the rf 
stage, the input tuned circuits 
to the FET should be fairly 
high impedance. I wondered 
about  finding  a high-
impedance point in the trans-
mitter matching network and 
coupling right to the input 
tuned circuits. I decided to 
try 80m first, since the lower 
frequencies are normally eas-
ier to goof with. After several 
values and points were tried, 
it seemed to work the best by 
connecting an 8.2 pF disc 
capacitor from the junction 
of C95 and L26 over to ter-
minal 4 on input coil Ll. (See 
Figs. 3 and 4 and Photo B.) 
When sensitivity was mea-

sured, I found it to be essen-
tially the same as before the 
modification. When I tried 
the transmitter, it also loaded 
up the same as before, and 
the power output was the 
same as before modification. 
Adding a couple of 1N914 
diodes from the gate of Ql to 
ground should protect the 
FET from stray rf. I placed 
these on the bottom side of 
the PC board. 
Using the same technique, 

40 meters (8.2 pF from junc-
tion of C99 and L28 to termi-
nal 4 of input coil L2) and 20 
meters (5.5 pF from junction 
of C103 and L31 to terminal 
4 of input coil L3) were 

Photo B. Bottom view. Note the placement of four coupling capacitors and the placement of 
C13. The diodes added to the rf stage are mounted next to C13 on the bottom of the PC board. 
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09 
FINAL AMPLIFIER 

/17 

SwIF 

FO LUG 4 OF LI 

2pF (ADD) 

C95 

C96 

• 
SV42F  FO LUG 4 OF LP 

C4OM 
8 2oF (ADD) 

C99  L20 

L26  L27 

ClOi 

SW 3F  TO LUG 4 OF C3 

C2OM 
5 5oF (ADD) 

L31 

SW4F 

CI04 

TO PIN  5114,4  SW4D 

CI5M 
27pF (ADO) 

L33  L34 _ 

I C97 

L29 

CI02 

L32 

•  

SW2D 

SW 3D 

CI06 

I  C105 

C1OB 

LOACIING 

40M 

20M 

i5M 

Fig. 3. Modifications to rf output stage. Components shown in 
heavy lines are added. 

modified. 
All was well, until I tried 

this technique on 15 meters. 
No matter what value of cou-
pling capacitor I tried, the 
loading control would not 
peak at the same point on 
transmit as it did on receive. 
In fact, if the transmitter was 
tuned up for normal opera-
tion, the receiver sensitivity 
was degraded by 15 to 20 dB. 
This was definitely not a de-
sired condition, so another 
method was arrived at for 15 
meters. By connecting a 27 

REMOVE 

REMOVE 

REMOVE 

SW IA 

f 2 — q T) 

SW2A 

LI 4 

Ii 

2 

/17 

SW4A 

•  I 

I 2 
----- __.)  

REMOvE. 
FROM  " 
SW4A FROM CISM 

ON FIG 5 

FROM RF 
GAIN CON? 

I 4 

2)   

pF capacitor from the junc-
tion of C106 and L33 to the 
primary of input coil L4 (via 
terminal 3 of switch SW4A), 
the transmitter and receiver 
peak on the same setting of 
the loading control, and the 
receiver sensitivity is essen-
tially the same as before 
modification. 
It is advisable, at this 

point, to repeat the entire 
alignment procedure in the 
manual.  The  transmitter 
power output should be the 
same as before modification, 

BOM 

FROM C801.1, FIG 5 

3 

C2 

40M 

RI 
sn,  

FROM C40M, FIG 3 

R2 

4 20 

FROM C20M, F/6 3 

I IA 

3 

Cl2 

)1 

also. A small instability on 
the 15m receiver was cured at 
this point by adding a 50 uF 
6-volt capacitor in parallel 
with C13. I put C13 on the 
underside of the board and 
the 50 uF unit in C13's old 
holes, (+) lead to the source. 
By this time, I was feeling 
pretty good. The next task of 
speeding up the transmit to 
receive switchover looked like 
it would be duck soup. 
The manual says that the 

delay time from transmit to 
receive is determined by the 
value of C92, which is 10 uF 
in the factory version. I 
wanted it to be really fast, so, 
I decided, why not take out 
the capacitor completely? To 
make a long story short, I 
soon found out that it needed 
some capacity there to pre-
vent the clicks reported to me 
by W9EIU in Sister Lakes, 
Wisconsin. 
A value of 0.47 uF for 

C92 was arrived at after some 
more cut and try, and that 
seemed  to eliminate  the 
clicks. The recovery time of 
the audio was still quite long, 
however, and I finally traced 
that to the time constant of 
R27 and C39. Reducing the 
value of R27 from 1 megohm 
down to 270k Ohms caused 
the audio to recover slightly 
later than the rest of the 
switching that takes place, 
making for almost "pop-free" 

EXISTING COAX MOVED FROM SW4A 

01 
RF AMPLIFIER 

CI3  R6 

Fig. 4. Receiver rf stage modifications (shown in heavy lines). 

ADO 

1 50,F 
I 6V 

audio. The sidetone is still 
used in this scheme, so that 
good feature is retained. 
Another problem became 

apparent, once the rig was 
fired up on 40 meters in the 
evening. When the relay was 
removed, it killed the action 
of the rf gain control. An rf 
gain control is a must on 40 
meters, so one had to be 
added. Since there was al-
ready an rf gain control on 
the front panel, it was merely 
a task of figuring out how to 
use it. First, the coax cable 
which goes from the rf gain 
control over to pins 2 and 4 
of SW4A was removed at the 
SW4A end only and pulled 
out of the tie-wrap. Also, at 
this time, all of the yellow 
jumper wires connecting the 
#2 pins of SW1A, SW2A, 
SW3A, and SW4A were re-
moved and discarded. 
Now that the cable was 

loose, I had to decide what to 
do with it. First, I lifted the 
ground end of R6, the Q1 
source resistor, out of the 
board. Then I connected this 
free end to the center con-
ductor of the coax from the 
rf gain control. I connected 
the ground braid of this coax 
to the hole that R6 was re-
moved from. This added the 
resistance of the rf gain con-
trol to the source of Q1. As 
this, by itself, was not enough 
additional biasing for Q1, 
some positive voltage was 
added. This was done by re-
moving capacitor C114 (next 
to the old antenna relay) and 
replacing it with a 470-Ohm 
1/2-Watt resistor. One end of 
this resistor was connected, 
via the PC board, to one of 
the PC pads of the old relay. I 
ran an insulated wire from 
this PC pad over to the + end 
of C92. This put 12 volts 
across the combination of the 
new 470-Ohm resistor and 
the rf gain control. The rf 
gain control worked. True, it 
worked backwards, but it 
worked!  Interchanging the 
two outside leads on the rf 
gain control made the control 
work in the right direction. 
Be sure to move the ground 
of the volume control along 
with the ground of the rf gain 
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control, or the volume con-
trol will be inoperative. In my 
case, that seemed like a lot of 
extra work, so I just relabeled 
the front panel to read "rf 
attenuation" instead of "rf 
gain." 
Another problem which 

popped up after some on-
the-air time was the fact that 
the vfo shift during transmit 
was too great with the 6 pF 
capacitor furnished with the 
kit for C55. I changed that 
capacitor to 3.3 pF, and 
found that the shift was just 

about right for the majority 
of other ops. 
One last refinement was 

added — a dial light on the 
"relative power" meter. (See 
Photo A.) I like lights to tell 
me when something is turned 
on. To keep the low current 
drain for battery operation, I 
added a small toggle switch to 
the rear panel to switch off 
the 12 volts to the light and 
the af output IC. (See Fig. 1.) 
This allows minimum current 
drain for battery operation, 
even  though  headphones 

must be used. 
The QSK is really not 

quite full QSK, since you 
cannot hear between dots. 
Any slight pause, though, 
however small, will cause the 
receiver to be active, and the 
QSK is just as good as my old 
Apache-75A1  combination 
ever was, due to the receiver 
overload on the Al. 
After  completing  these 

mods on a Saturday morning, 
I worked G4, VP2, DJ6, EA6, 
and ON5 on that Saturday 
and the following Sunday 

afternoon.  These  contacts 
were made on 20 meters 
through the kWs and no 
more-satisfying contacts were 
ever made by this station! 
I heartily endorse QRP 

operation as the answer to 
the bored amateur who is 
tired of the same old thing. It 
is great sport to "dig" the big 
guns about how much air 
conditioning  must  be  re-
quired to cool off the shack 
with all those big old bottles 
glowing. You should really 
try QRP sometime. • 

Corrections 
In reference to my article, "How 

Do You Use ICs? — part VIII," 73, 
December, 1977: I have received a 
letter  from  Jim  Willis  WA4CCA 
pointing out what may be a serious 
design mistake in my article con-

cerning LEDs used with TTL LCs. 
For convenience, I had the LED 

indicators hooked to ground (Fig. 1). 

This appears to be poor practice and 
may, as I said, damage some TTL ICs. 
His letter pointed out that connection 
to the voltage source was far better — 
and safer for the devices. 
The basic problem is contained in 

the statement that TTL logic is de-

signed to sink current, not to source 
it. This really does not tell it right. 

When hooked up as in Fig. 1, the LED 
draws its current from the 7400 (or 
other 7400 series IC). Thus this IC 
must supply (source) the current for 
the LED. Hooked up the other way, 

as in Fig. 2, the current is supplied by 
the Vcc source and is merely handled 
by the IC. The device can dissipate 

(sink) the current without problem. 
The TTL's problem is that it has 

rather husky transistors to dissipate, 
or sink, the current, but its other 
transistors are not built to supply or 

source that much current. 
Once that is explained, it goes a 

long way toward explaining why, even 
though the specs call for so much 
current, some ICs got blown when 

tied to the LEDs. They just couldn't 

take the current demand. 
This also put me on the track of 

another error that got in. I said that 
with my hookup, the LED was lit 
when the output was high. This is not 

correct. The only time the 16 mA IC 
current was available was when it was 
in a low state. If the switching rate is 
slow enough (as it was with my test 

Fig. 1. Incorrect way to connect LED 
to TTL IC (may damage ICI. 

circuit), it can be checked with a 
voltmeter. My meter showed clearly 

when the IC changed state. With my 
hookup, the meter went high as the 
LED went off and low as the LED lit. 
Thus the LED was the reverse of the 
logic state of the IC. 
So there are other advantages to the 

Vcc hookup besides safety. Using the 
Fig. 2 hookup, the logic state and the 
LED are in phase. The LED is lit when 
high and off when low. That's as it 
should be. This also appears to be the 
correct LED hookup for the other 
TTL ICs shown, and should allow for 
more of the outputs than the one I 
chose  to  be  displayed  without 
damage. 
There  is another consideration. 

When using the Fig. 1 hookup, the 
current is rather marginal. The IC is 
straining. Not so with Fig. 2. 
This affects the output voltage 

swing of the IC, too. When you drag 
down the IC input with a current 

load, you also drag down the output 
voltage. The voltage measured on the 
high output, even though the LED 

was off, was not as high a peak on the 
meter as the Fig. 2 hookup was. 
While a dc meter may not be the 

last word at measuring a peak square 
wave voltage, it still means there is not 
as much voltage available at the out-
put. This does not matter so much 
when the termination is just an LED 
indicator, but if you are also driving 
another IC at the same time, you may 
not have enough actual high voltage to 
reliably key the IC. If you are riding 
at a marginal point on the IC's ability 
to switch at that voltage, you may 
have all sorts of erratic switching 
operation. There is only a slight differ-
ence in the hookup — not enough to 
be really confusing — so go for the 

Fig. 2. Correct way to connect LED 
to TTL IC. 

best. 
While it has been a long time since I 

did the article and all is not clear 
about what I did at the time, I do not 
see any reason why this change will 

seriously affect the material in the 
article. Some of the specific phase or 

polarity info will be off, but your 
meter will show you what is what. 
The circuit's operation will still be 
visually apparent, and that was the 
basic purpose of the article. 
To restate the corrective action as a 

simple pragmatic rule, LED output 
indicators should be connected in the 
correct polarity between the desired 

TTL output pin and the Vcc pin or 
voltage source. 
Don't forget the series dropping 

resistor. Without it you can blow the 

diode and the IC. 
I would like to thank Mr. Willis for 

his letter pinpointing the error and the 
specific technology behind it — now 
we have one more safety rule to keep 

our ICs healthy and perking away like 
they should. I hope my error has not 
caused trouble for readers trying the 

circuits. 
Alexander MacLean 
WA2SUT/NNNOZVB 

Denville NJ 

In addition to an address change, 

please note a few corrections to Fig. 3 
of my article, "Clean Up Your Touch-
toneTM Act," which appeared in your 
February issue. "TO SOLID STATE 

SW. Q2" should read "TO SOLID 
STATE  SW.  01".  "AUDIO  IN" 

Revised Fig. 9: "The Op Amp En-
cyclopedia — part II." 

should be "AUDIO IN FROM PAD". 
Also, the +12 V line should be +13 V. 

E. Doren WA6THG/KH6GSA 
58 Manaolana Place 

Hilo HI 96720 

In part II of my article, "The Op 
Amp  Encyclopedia"  (February, 
1978), the Wheatstone bridge in Fig. 9 
is incorrectly drawn. It should be 

shown as in the accompanying Re 
vised Fig. 9. 

Joseph J. Carr K4IPV 
Arlington VA 

Several small errors managed to 
creep into my article in your January, 
1978, issue ("Tune Your Tower To 
80/160"). First, the tubing was joined 
as shown in Fig. 2, not as in Fig. 1, as 
stated on page 119. Also, 3/4-inch 
PVC materials are used in Fig. 3 — not 
'A-inch as shown. Finally, the radials 
are not buried 2 to 4 feet under-
ground, as stated on page 120, but 2 
to 4 inches underground. 

Evan P. Rolek K9SOG/8 
Dayton OH 

Ham Help 
Does anyone have any information 

on how to use the Model 33 as a 
"stupid" teleprinter? It should include 

TU and some memory, as my typing 
speed exceeds 60 wpm. 

Nico de Jong OZ1BMC 
Halls AIle 9 

1802 Kobenhavn V 
Denmark 

I need information on a model 77 
signal generator, date of manufacture 
unknown, but with data plate marked 
"Wireless Egert Engineering, Inc., New 

York City; type No. 99, S/N 350." It 
appears to have been self-contained 
(battery-powered), with two pair of 
pin-jacks on the front for audio fre-
quency output and radio frequency 
output; range switch (rotary) marked 
1 through 7; pot marked "micro-
volts";  with  off  position,  plus 
markings  80/1 50/300/600/1200/ 
2500/5m/10m/20m/40m/80m. 

John W. Asherbranner 
6101 E. 147th St. 

Grandview MO 64030 
(816)-331-2590 
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Is Your Repeater 
Up-To-Date? 

several ways to 
modernize your repeater 

E. E. Buffington W4VGZ 
2736 Woodbury Dr. 
Burlington NC 27215 

ENABLE  >'')  

HOLD 

COS    )" 

a'A )'2  

The  April  and  June, 
1977, issues of 73 Maga-

zine had articles of mine con-
cerning autopatch and build-
ing a repeater. I was not 
satisfied with the design in a 
couple of places, so this arti-

2 7420 

cle will clear up some of the 
problem  areas  that  have 
developed. 

The TouchtoneTm Control 
Circuit 

The circuit suggested in 

the April  issue and given 
without a PC board layout is 
presented here with a few 
changes. 
I found that (*) on the 

phone line would trigger a 
disconnect on phone corn-

9. a 

•5V 
0 7K 

•5V 
476 

•50 
476 

•5V 

V 206 

0 SEC 

J; 
1 01  

/2 
74123 

5606 

4 71.F 

9 
555 
3MIN 

3  .2 

I  Oi o.F 
47,.F 

 a 
7 
555 
SMIN 

— L71 w.  
56M 

2. 01,J  Z47#F 

•50 
ir  

 a 

1/2 
74123 

5  2 

•50 

)1 ON 

'ON 

I D START 

Fig. I. Timer. This circuit boasts resettable timers and improved identifier control. 
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pany equipment, so the logic 
was implemented to connect 
to the phone line after the (*) 
button  was released. This 
change and other cir=uit sim-
plifications were made in my 
final version. 

The operation of the cir-
cuit is as follows: 

Depressing the (*1 button 
causes the (*), (R4), and (Cl) 
inputs to be low. IC4, pin 9 
will be low before :he row-
column match is senied (as a 
high level at IC4, pin 10), due 
to the  1.5-millisecond de-
bouncer delay. This means 

that (*) or (#) will not be 
recognized as digit;. After 
depressing (*) for a time 
greater  than  one  second, 
IC6-8 will go low, starting the 
3-minute timer and clearing 
the J-K flip-flop IC7. If the 
first digit is a (1) or ()), the 
3-minute timer will be reset, 
and  the  phone  will  dis-
connect. If the first digit is 
not a (1) or ()), then a 
row-column match will clock 
the  J-K  flip-flop,  causing 
IC7-13 to go low and remain 
low during subsequent digits. 

RI  16 >  

112  17 > — 

R3  15    

1/4  14 >  

t, le >  

d2  19    

03  20)  

T 13 >  

3 >  

• 5,/ 

 1 )5 

The old circuit had some 
drawbacks. The timers would 
not reset  100%, and too 
many IDs could be generated. 
This new timer circuit has 

overcome both these draw-
backs. The timers reset 100%, 
and the ID comes on at the 
beginning and IDs 5 minutes 
later (with no IDs closer than 
5 minutes). This new board 
will not plug into the same 
socket as the old board. I 
tried, but the number of 
jumpers required to do this 
was ridiculous. 
The  operation  of  the 

4-second "tail" timer and the 
3-minute "timeout" timer are 
pretty  straightforward. 
The single-shot 74123 is used 
to generate a reset pulse for 
the  3-minute  timer,  and, 
while the 3-minute timer is 
being reset, the single-shot 
pulse is fed forward to keep 
the transmitter enabled. 
The operation of the ID 

logic is not so easy to explain 
in a step-by-step  fashion. 
First, note that the 5-minute 
timer is triggered by the ID 
hold command, which also 
clears the type D flip-flop (0 

1 SEC 
DEBOUNCER 

1/2 

74123 

9 

4>  

•5V 21 )  

3 

6.F 

1 5.S 
DE BOUNCE R 

•5 

33K  0 

9 

47..F 

6 

Parts List 
Touchtone control 
1  7420 
5  7400 
1  74121 
1  74123 
1  74123 
1  555 
1  7473 
3  .1 uF 10 V disc ceramic 
3  47 uF 10 V tantalum 
1  1 uF 10 V tantalum 

1  .01 uF disc ceramic 
2  33k  W 
1  2.2k  '/4W 
1  2N3904 
1  relay C. P. Claire MR3MF 1008 

1  220 'X, W 
1  3 meg Y. W 

1  1N4001 
1  10 uF 10 V dipped tantalum 

New timer 

4  7400 
3  555 
1  7474 
1  7420 
1  74123 
3  4.7k'/.. W 
1  3.3 meg '4 W 
2  20k V.W 
1  5.6 meg Ms W 
1  560k  '/4W 
4  .01 uF disc ceramic 
2  10 uF 10 V dipped tantalum 
1  4.7 uF 10 V tantalum 
2  47 uF 10 V tantalum 

Circuit boards and parts can be obtained from 
Stafford Electronics, 427 South Benbow Road, 
Greensboro NC 27401, (919) 274-9917. 

DIGIT NOT 

it on .>I 5rnS 

7973 

H•FIRST DIGIT 

i3 

> SE C 

• 5 V 

33K t 

1/ND  1 >  

22 >  

•5V 

10..F 

,47 

I SEC 
DE BOUNCER 

L • I OR 0 FIRST 
DIGIT 

OR 0 > 1 SEC 

2 8 

555 
01,F 

  6 
SPARE 

 <9 

 <7 TAPE 

 <10 RECORDER 

 <8 PHONE 

 (II LINE 

263900 

226 

5  I2V 

•5V 

 <2 AP 

Fig. 2. Touchtone control. Single digit access and disconnect with lockout of toll calls. 
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= H). Now, if at any time 
during this 5-minute period 
the transmitter is commanded 
on (COS, PTT, or AP going 
low), the D flip-flop will 
clock data at IC4, pin 2 in-
verted to the output pin 6. 
Now, whenever the 5-minute 

timer runs down, an ID will 
be generated. Conversely, if 
no command for transmitter 
on was made during the run-
down of the 5-minute timer, 
then no ID would be gen-
erated. 
Some had trouble with the 

repeater control (shutdown) 
board. One complaint was 
that dial pulses were detected 
by the ring detector. The cure 
for that is to put a .1 uF 
capacitor across the neon and 
increase the series resistor to 
100k Ohms or so. 

Another problem was that 
the fourth column touchtone 
signaling would not clock the 
J-K flip-flop. The clock input 
would not go low enough. 
This condition was fixed by a 
4.7k Ohm resistor connected 
from ground to the clock 

47K 

7400 

47K 

-4- 1-

4 7K  5 7420 

7400 

[110p.F 

47 
pF 

I 6  

01 

0 

560K 

74123 

10  7400 

F-1 

.01  5 6M  

=   -I  1-

-   20K 

+ 4.7p.F 

3  7400 

47µF 

4  7474---

62 

Fig. 3. Timer PC board. 



input (collector of Ql) to 
pull down the quiescent volt-
age to slightly less than 3 
volts. Others reported their 
ring had a shorter interval 
than I found locally. Chang-
ing the 47 uF to 22 or 10 uF 
will fix that. 

Others reported phone line 
loop current of 60 mA, in-
stead of the 20 mA I found 
on the few lines that I 
checked. This will weld the 
contacts of all but the most 
hardy of reed relays. I recom-
mend dc isolation of the 

coupler, if this is a problem. 
Fig. 5 shows isolation with a 
2 to 4 uF nonpolarized capac-
itor and a resistor as the dc 
load for the phone line. This 
resistor should be adjusted 
for 20 mA of loop current. 
Some have reported that 

they need more or less gain 
from the audio board. The 
audio board was designed for 
20 dB gain from the receiver 
to the transmitter. You can 
change the feedback resistor 
on the op amp to do this, as 
the stage in varies directly 

10p.F 

7420 

33K  

H   

7400 

RELAY 

22S/  

— 

7400 

-1+ 47p. F 1--

74123 

K1  I-

11.LF 

-1+ 

.1ALF   

0  74121 
0.11.1.F 

7400 

47 F+ -

- 33K    

D 

3M 

ri .01µF 

0  

7400 

47 
/IF 

7473 

7400 

Fig. 4. Touchtone control PC board. 
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TO 
AUDIO 
BOARD 

  1 

DIALER 
BOARD 

-0 TO PHONE 
LINE 

TYP CAL COUPLER ADJUST R FOR 20mA LOOP CURRENT 
WITH DIALER CONTACTS CLOSED. 

Fig. S. Dc isolation and reduction of loop current. 

with this resistor. For a gain 
reduction of half the present 
gain, you should reduce the 

feedback resistor to half its 
present value. 
There are two 220 MHz 

repeaters in this area that 
have been built using this 

system of circuits. These fel-
lows have taken Clegg FM-76 
rigs and removed and re-
mounted the transmitter and 
receiver boards in separate 
boxes. After interfacing with 
this system of circuits, they 
have a very fine repeater. The 
ease with which this can be 
done is just fantastic! 

Future Goodies 

A  three-  or  four-tone 
sequential control system is 

high on the priority list. With 
this you could key a recorded 
message  for  new repeater 
users. You could select preset 
sq uelch  (COS)  threshold 
levels for those times when 
the band is open. You could 
switch a 6 dB pad in the 
receiver for those repeaters 
that are troubled by intermod 
from time to time. You could 
set up links with other re-
peaters  to  increase  your 
range. Okay, there's the next 
project — a sequential tone 
decoder. • 

ALL BAND TRAP ANTENNAS! 
ALL 5 BAND OPERATION  - ONLY ONE 
NEAT SMALL ANTENNA. FOR CONGESTED 
HOUSING  AND APART MENT  DWELLERS! 
LIGHT, NEAT  - AL MOST INVISIBLE! 

COMPLETE  Ready to put up with 30 ft. Dacron end support cords!  Wt. 3 lbs.,  1"X 5- MOLDED 
RESONANT TRAPS -just switch your transmitter to desired band for EXCELLENT PERFOR MANCE! 

NO TUNERS OR BALUNS NEEDED! CAN BE USED IN ATTICS, TOPS OF BUILDINGS. INVERTED 
Vs IN MINIMU M SPACE. NO CENTER SUPPORT NEEDED, NO HAY WIRE HOUSE APPEARANCE 
CO MPLETELY ASSE MBLED. No tuning - cutting - soldering - measuring - JUST  HANG IT, AND 
USE IT! SWR IS 1.2 AT RESONANCE  THOUSANDS IN USE - EASIEST INSTALLATION! 

80-40-20-15-10 meter bands---102 ft. with 90ft. RG58U coax -connector -Model 998BU  $49.95 
40-20-15-10 meter bands---54 ft. with 90 ft. RG58U coax - connector -Model 1001BU  $48.95 
20-15-10 meter bands — 26ft. with 90 ft. RG58U coax - connector -Model 1007BU   $47.95 

Send only $5.00 (cash, ck., mo.) and pay postman balance plus COD postage OR SEND FULL PRICE 
FOR POST PAID DEL. IN USA (Canada is $5.00 extra) or order by  MAIL OR PHONE with Bank-
Americard VISA - MASTER CHARGE - OR AM EXP. Give number and ex. date.Ph 1-308-236-5333 
week days. We ship in 2-3 days. INFLATION? PRICES MAY  INCREASE - SAVE - ORDER NO W! 

INFO. AVAILABLE FRO M. WESTERN ELECTRONICS  Dept. A7-3  Kearney, Nebraska, 68847 

FOR ALL MAKES  AMATEUR  HF  TRANS-
MITTERS - TRANSRECEIVERS - GUARAN-
TEED FOR  2,000 WATTS  PEP. PO WER 
FOR NOVICE AND ALL CLASS AMATEURS! 

TRANSFORMERS 
115vAC 

12 V  .2 A $1.00 
6.3  .6  1.25 
12.6 ct 3  3.00 
17.7  4  4.95 
25.2 ct 2  3.00 
36  ct .065  1.00 
40  ct 2  3.50 

Flame include postage 

J. 

COALRELAT 

SPDT-115vAC— 100W SF 

BNC Conn R.F.E. 

Write for our FREE flyer. Contains 
hundreds of different items: 

• 7400 TTL Series IC's, Linears, 
Voltage Regulators 

• Used Test Equipment 
• Continental Spec. Sockets & BusStrips 
• Datak Corp's Complete Line of Photo 
Etch Supplies 

• I.C. Sockets, Ribbon Cable 
• Capacitors, LED's, etc., etc. 

R18 

R.W. ELECTRONICS, INC. 
3203 North Western Avenue 

Chicago, Illinois 60618 312-248-2480 

AN N OU NCI N G 
NEW:  AUTOCALL DECODER  NEW: 

4-Digit Touchtone'' Decoder for paging 
and control. 
CMOS Redesign Based on Autocall 76 
(June 76 73 Mag) 

Features:  - HI-Z Input, will connect to 
any available audio 
- Self-adjusting Input 
Amplifier 
- Will not false 
- Absolutely reliable 
- Low power consumption 
- Thousands  of  possible 
codes 
- Field Programmable 
- Operate from single 12V 
Power Supply 

Price: Kit $39.95 

J9 JBW 
Wired $75.00 

ELECTRONICS, INC.  18618-2 

AUDIO LIMITING 
AMPLIFIER 

For use in applications such as repeater 
decoders where a constant audio level is 
desirable 

Features:  - Will take any input from 
100 MV to greater than 
6V PP 
- Maintains constant level 
output over Range + 2DB 
- Low distortion over range 
- Range 100 Hz - 25 KHz 
- Operates from single 12V 
Power Supply 

Price:  Kit $14.95  Wired $25.00 

Calif. residents add 6% sales tax 

PARTHEN IA ST. NORTHRIDGE CA. 

BY POPULAR DEMAND 
NEW:  PROGRAMMABLE 

C.W. ID'R 

For use in repeaters, links, or any place 
where a CW ID is required. 

Features:  - Simple 'key-in" 
programming 
- Extremely low power 
consumption 
- Self-completing after 
trigger 
- Low Z audio tone output 
- Output for keying external 
CW device 
- "mic" key output for 
keeping transmitter on 
while ID in progress 

Price:  Kit $29.95  Wired $39.95 

91324 PHONE (213) 99 3-5159 
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Add SSTV 
for $695 

$695! That's all it costs to add a total new 
dim xision of activity to your slalor.* That's the price 
of the Robot I/ odel 400 Converter, that converts 
the 3STV sigma picked up by ?our transceiver to a 
video image on your home TV set. 

S..5TV corne as are easy to rrahe, since there zre 
over 3000 SST% stations alrezoy operating in over 
100 radio cooitries, and the list is growing daily 

DX VIG ON SSTV. 
DiCing s a wnole new baligame on SSTV. You can 

actually see the fellow you'-ev•orking, as well as his 
station, his equipment, even his family. SSTV is a 
veil personal communication, and with over 100 
countries to work, the challenge is definitely there. 

ory.1.-M1, 

•  w a nt. 

• 

• 

WRITE FOR THE FREE SSTV FACT PACK. 
We ye assembled a whole package ct literature on 

SSTV, including reprints of magazine articles, data 
*vets on our equipment, and our new 3 page 
brochure on SSTV. Just drop us a note and we'll send 
ycur SSTV Fact Pack 3y return mail. 

Pe 4obot 400 Converter can be calnected to the ancenna terninal of a I- 3-ne TV set bv 
rveans ol the Robot RF Adapter kit option for $25. 

ROBOT 
ROBOT RESEARCH 
7591 Convoy Court, San Diego, CA 92111  (714) 279-9430 

• 

•••otoe 0 

"Usec RDBOT equipmeit exchange" 
GARY RADIO • 3199 Clairemoot Mesa Blvd • San Diego, CA 92111 • .714) 292-1440 



Bill Hoisington K1CLL 
c/o 73 Magazine 

1220 MHz 

Use It Or Lose It! 

simple gear 

you can build and enjoy 

This article, for the genu-
ine amateur radio and 

electronics experimenter, de-
tails the construction of a 
crystal-controlled exciter, an 
oscillator,  a tuned  diode 
detector,  and  an  eleven-
element beam covering the 
amateur band of 1215 to 
1300 MHz. In these days of 
"store-bought" rigs on lower 
frequencies, there is a partic-
ular fascination in working 

PHENOLIC —. 

RP INPUT,J. -• 

Fig. 1. 14-wave circuit. Do not use above 800 MHz. 

with circuits which cannot be 
found  down  on  "Radio 
Row." 
This  particular amateur 

band is about the last one, 
going up in frequency, on 
which a Yagi beam is still 
useful. At 2400 MHz, almost 
any kind of a dish is better, 
but, here on 1220, long Yagis 
will still give plenty of gain — 
like close to 20 dB. And, look 
at the low cost! A piece of 

LI BRASS OR COPPER STRAP 

Di 

.-DC OUTPUT 

PUSH-ROD 

WOOD OR /  
PHENOLIC 

I.  

SPACING Si 16on DC OUT 
7.n 

.-- COPPER SIDE 

C2 

PUSH ROD 

COPPER SIDE 

Fig. 3(a). Completed diode detector. Tunes 1000 to 1400 
MHz. C3 — see Fig. 3(b). 

PVC tubing, a chunk of no. 
12 bare copper wire cut into 
little pieces, some Elmer's 
glue, and you've got it. 

Of course, finding the 
lengths and spacings of each 
one of those elements is very 
important, but I've already 
done that part for you. 

The tuned circuit itself, 

Isn 

3/51n 

Fig. 2(a). 
Ji,RF IN 
4 

for 1220 MHz, can be made 
out of copperclad and brass 
sheet, although spring copper 
or beryllium copper make 
better sliding contact springs, 
of course. 

First there's the 1/4-wave 
open-ended circuit. I have 
made some of these operate 
on 1220, but you're right on 
the end of nothing as far as a 
decent tuned circuit goes. 
Fig. 1 shows a tuned diode 
detector dircuit which is good 
up to about 800 MHz. Actu-
ally, this one is about all 
through at 1000 MHz, so 
don't try to use it for 1220 
unless you want to just play 
around. 
Then there's the 'A-wave 

"double-short" circuit. This 
one, shown in Fig. 3(a), 
works fine on 1220. I've even 
used it right up to and includ-
ing X-band (10,000 MHz), 
although there it really needs 
a 1/4-inch i.d. cavity with a 
one-eighth-inch center con-
ductor, but that's another 
story. 

As in Fig..3(a), the ever-
useful copperclad forms the 
baseboard, with another piece 
one inch wide for Li fastened 
down at both ends with in-
sulation. I made the sliding 
shorts out of brass sheet, 
although  spring copper is 
better. It is also supposed to 
work better if silver-plated 
(and, of course, it will, at 
least a little). I have not 

SOL DER  SOL DER 

Fig. 2(b). 

7 t rA;..2f T0 LI 

C2  LI 

6 n 

?on. 

2,n 

Fig. 3(b). Top view. C2 is variable (about  pF). 11 is a phono 
jack. C3 is 1 inch square, insulated from baseboard. Use nylon 
bolt to hold C3 to base. 
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Fig. 4. Sliding shorts. 

silver-plated mine yet. Just be 
sure to make the brass shine. 
You will have to put a 

little effort into making the 
sliders, as shown in Fig. 4. I 
was doubtful at first about 
making them myself, but, 
after the first few you make, 
it's not so hard. They do 
work, if you handle them 
with care. In Fig. 3(a) I show 
handles on the push rods, but 
if you leave these off or make 
them readily detachable, you 
can take the sliders out quite 
easily and adjust them for a 
good fit, taking care to make 
the pressure on each finger as 
nearly equal as you can. 
Fig. 4 shows the flat cut, 

with the fingers, before bend-
ing. Fig. 5(a) shows the fin-
ished shape, after bending, 
with push rod soldered in 
place. Fig. 5(b) shows details 
of the contacting surfaces 
bent for best contact opera-
tion. 
Now that you have a 

tuned diode detector, you 
need something to detect, 
and the oscillator of Fig. 6 
will  give  you  just  that, 
although you may wish to 
proceed  directly  to  the 
crystal-con trolled  exciter. 
Figs. 6(b) and 6(c) give fur-
ther details on the oscillator. 
Good transistors begin to 

•I2 

•I2 

BASE CAT DETAIL 

BASE OF 9113 

Fig. 5(a). 

be a problem for 1220 MHz. I 
used the old standby 918, 
which must be at least ten 
years old by now. I found 
that tuning on 1220 is re-
markably sharp as soon as 
you get things running at all 
well. An oscillator is a lot of 
fun and quite useful for cer-
tain purposes, such as tuning 
up beams (especially when 
followed by an amplifier for 
more power), isolation, and 
modulation.  The  crystal-
con trolled  exciter  is, of 
course, the unit to use for 
serious work on the air. 
In order to make the mul-

tiplier tuning simpler and a 
sure thing, I decided to stick 
to doubling in the UHF and 
microwave stages. If you have 
had any experience with fre-
quency multiplying at UHF 
and up into microwaves, you 
will be acquainted with the 
fact that the times-two har-
monic (doubling) is always 
the most powerful. 
You can start on 50.9 

MHz, as in Fig. 7, triple to 
152.7, double to 305.4, dou-
ble to 610.8, and, finally, 
double to 1221.6 MHz in the 
amateur band. Note that tri-
pling from 50 to 150 is not 
too hard, but from then on 

COPPER SIDE 

TUNE 

up, you should double only 
for the simplest and surest re-
sults. Of course, if you want 
to, using very high Q circuits 
and very careful attention to 
wavemeters, calibrated tuned 
detectors, and well-calibrated 
microwave receivers, you can 
do almost any amount of 
multiplying. For instance, I 
worked with a large company 
in New Hampshire in the late 
1960s which was building 
X-band equipment for the ill-
fated F-111 jet fighter. Some-
one had designed a little unit 
which  was  supposed  to 
multiply by ten! At X-band! 
Needless to say, I advised 
elimination of that unit and 
came up with a Gunn diode 
oscillator on X-band. They 
had been using several X-band 
spectrum analyzers to find 
that elusive little tenth har-
monic. So stick to doubling; 
you'll have fewer grey hairs! 
You can start in this ex-

citer with almost any good 
VHF transistor as the 50.9 
MHz oscillator,  using the 
well-tried and proven circuit 
of Fig. 7. Though tripling to 
152.7 isn't too difficult, you 
will need to make up or 
borrow some VHF and UHF 
absorption wavemeters. Do 
not use a receiver to de-
termine which harmonic you 
are on. Better are the tuned 
diode types shown in Fig. 1. 

3 I/2in 

11/4,0 C2 DETAIL 

Fig. 5(b). Bending detail of 
shorts. 

They are also excellent for 
checking  AM  modulation 
with a small af amplifier and 
padded earphones, so you can 
hear your own modulation as 
it sounds on the air. 
You will have enough to 

do getting a microwave rig 
and beams running for inter-
esting DX tests without going 
to other than AM modula-
tion, at least to start with, so 
be happy with it. It also 
works very well and gives you 
the same or better DX. 
The doubler from 152.7 to 

305.4  MHz  is still  easy 
enough, if you have some 
experience  and  frequency 
calibration available to help 
you. For the next doubler to 
610.8 MHz, I had to use the 
old reliable 918, and, just to 
be sure of getting the dou-
bling frequency harmonic on 
610.8, I made up a lecher line 
quickie, as in Fig. 9. This one 
is really indispensable for 
checking frequencies  over 
1000 MHz. Couple J1 to the 
oscillator or stage under test 
with  a short  piece  of 
RG-58/U cable, and observe 
peaks and/or dips as shown 

LI 

Sin 

END VIEW 
(VARIABLE)  CI DETAIL 

0  Li 
CI 

Fig. 6(c). Collector tap at W' 
from end of Ll. 

BRASS STRAP 
7 ,-- 5/81n WIDE 

DIMENSIONS 

Fig. 6(a). Oscillator, 1220 MHz. Fig. ON. 
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•I2V 
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VIAL 509 

COLLECTOR 

40-180pF 
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4-25pF 

/  2200 

01 
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/77 

152 71118J  305 4 MHz 

ÈtLE  L  
SOLDER  CaE 
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11—  

R F CHOKE (257,JUMBLE-WOUND) 

2700 

610 8MH1-. 

atzto 

L4 

I-70F 

•120 

1-7pF 

18 

if? 
•120 

COL 
TAP 

.../41 

L5 

C_J r) 

al-.---PUSHROD AS IN FIG 6A,B,C 

 )1-1 

C OUT 

J1 RE OUT 

CWPLDER 

BASEBOARD" IBEH 

  12216 NOV 

 SOLDER 

Fig. 7. Crystal exciter, 7220 MHz. Note that BB is connected to +12 V along with L5, as in Figs. 6(a), 6(b), and 6(c). (See lower 
left: L5 detail — 1220 doubler.) C out is placed 718" from end of L5 and is variable. The col. lead to L5 is only X" long. CE is 
also similar to the emitter cap of Figs. 6(a), 6(b), and 6(c). BB is 5X" long, 1X" wide, and insulated from ground. Li = 4 turns 
no. 76 bare, X" long; tap at 1 X turns from cold end, 518 o.d. L2 = 4 turns, 7116 o.d., output tap at X turn from cold end. L3 = 
3 turns; tap at P3 turn. L4 = brass or copper strap, X" wide, 1-718" long, output tap at X" from cold end, spaced 318" from 
baseboard. 

on the diode wavemeter. Fas-
ten a ruler to the baseboard 
(be sure it has a centimeter 
scale), and, as you slide the 
short along the lecher line, 
take an average of several 
peaks. These peaks or dips are 
found at the half-wave points, 
so multiply by two for the 
wavelength.  Easy-to-
remember centimeter-to-MHz 
conversion points are 30 cm = 
1000 MHz, 20 cm = 1500 
MHz, 15 cm = 2000 MHz, 
and 10 cm = 3000 MHz. 
I had to start using strap-

line circuitry here at 610.8 
MHz, as shown in Fig. 7. 
Around 400 to 500 MHz is 
where you have to give up on 
coils. From then on up, shape 

12  I 5 

TAP 

begins  to  play  an  ever-
increasing role in frequency 
determination. 
The last stage of the ex-

citer is where things get a 
little tricky if you are not 
used to half-wave double-
sho rt  circuitry.  However, 
once you get it running, you 
will find it tunes very sharply 
and provides you with good 
output on 1221 MHz. Note 
the  small-value  trimmers 
found between the base and 
ground of the last three dou-
blers. These are quite impor-
tant, as you will find, serving 
to match the base input 
impedance to the previous 
collector circuit, along with 
the tap-down on its induc-

LENGTHS 

ALL 10 5 

51  92 84 74 73 107 

- - SPACINGS - J  
CENTER TO CENTER 

Ill 79 3 

Fig. 8. 11-element beam, 1220 MHz. (All measurements are in 
cm.) Boom = PVC grey plastic tubing, 718 o.d. Elements = 
bare copper, no. 12 C = X to 1 pF. Tap, center to center = 19 
mm. Spacing, C, and leads to element = approximately 2 mm. 
Elements fastened with push-fit and white glue. 

tance. There is also a parallel 
capacitor, CP, across L5, the 
1200 MHz tuned circuit. This 
is the same as on the lower 
frequencies, only a great deal 
smaller. A certain amount of 
parallel C combined with the 
L gives the best Q for a given 
frequency. A few minutes of 
trial, varying the C against the 
length of L5, will show you 
that that principle still holds 
true even on 1220 MHz. 
The collector connection 

is shown tapped down on L5, 
also as usual. Note also the 
use of +12 volts on the 
ground plane of L5. This 
method avoids the use of 
"zero inductance" capacitors 
at the ends of L5. Such ca-
pacitors do  not exist  in 

SLIDING SHORT 

111111 r111111 

10  II  12  13 19  15 
RULER 
CENTIMETER SCALE 

stores, although certain ex-
pensive  coaxial  types  do 
attain quite low values of L in 
the "leads." 
The emitter bypass, CE, 

uses the brass-plate method 
to achieve the desired low 
inductance for use at 1220 
MHz. The oscillator, Figs. 
6(a) and 6(b), shows more 
detail of this type of flat-
plate cap. In those figures, it 
is labeled C2 and is used as 
the base bypass. Note that to 
make an oscillator, you "lift" 
the emitter off ground and 
ground the base (to rf, that 
is). To make an amplifier or 
doubler,  you  ground  the 
emitter and  use the off-
ground base as the open in-
put. 

COUPLE TO OSC OR ACTIVE CIRCUIT 

WOOD BASE 

Fig. 9. Lecher line. 
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source would be a good loud 
automobile horn. An old, but 
usable, automobile horn can 
be obtained from a junk yard 
quite reasonably. However, a 
horn of this type requires a 
lot of current, and that 
means running heavy wiring 
and using a heavy relay in the 
alarm system. 
A mechanical  siren  is 

another possibility, but re-
quires time to come up to 
full speed, can be jammed, 
and may not produce the 
most effective frequency. 
The best sound generator 

for use inside the car is 
probably an electronic siren. 
These are available commer-
cially for around $25, but a 
very effective siren can be 
built  using  two  NE-555 
integrated circuits and a PNP 
power transistor. 
The circuit in Fig. 1 is a 

siren that I built. This circuit 
produces a square wave out-
put that sweeps up and down 
in frequency, producing an 
effective  deterrent  sound. 
The operation of this circuit 

is straightforward. The first 
NE-555 timer (id) produces 
a very low-frequency rectan-
gular output, which is shaped 
to a roughly triangular wave-
form by R1, D1, and Cl. 
This signal modulates the 
audio frequency square wave 
oscillator formed by IC2 and 
associated components. Fi-
nally, the sweep frequency 
output from IC2 drives the 
base  of a PNP  power-
switching transistor through 
a current-limiting potenti-
ometer. The emitter circuit 
of the transistor has the 
speaker going to the positive 
supply with a flyback diode 
across the speaker. Don't be 
afraid to play with this cir-
cuit; in fact, I recommend it. 
For best results, the cir-

cuit should be adjusted while 
in your car to produce the 
most effective sound. For 
testing at low volume, just 
omit the power transistor 
and connect the free speaker 
lead to the 500-Ohm pot. 
If you live in a state that 

prohibits  the  sweep-

Kenwood TS-520S 
$649.00 

Kenwood TS-820S 
S1048.00 

1 1 .i G O  VISA  

frequency-type siren alarm 
on vehicles, the circuit in Fig. 
1 can be converted to pro-
duce a two-tone (high/low) 
sound. All you have to do is 
remove Cl. While I do not 
think this is quite as effective 
as the sweep sound, it is far 
better than nothing. 
The most expensive part 

of the home-built siren is the 
horn  speaker.  You  can 
sometimes find these on sale 
for $8 to $10, but, in any 
case, you need an efficient 
speaker, capable of handling 
8 to 10 Watts. You can have 
a switch (well hidden) or a 
relay to let you use the 
speaker with your rig, if that 
will help you justify the cost. 
Regardless of what type 

of horn or siren you use, 
there are some things you 
should do to make it and 
your entire alarm system as 
reliable as possible. First, you 
should have some way to lock 
the hood of your car, and 
you should wire the alarm 
system to sense the operation 
of the hood latch. This will 

The LE 
In the 

provide some protection for 
the car battery and alarm 
wiring. However, you may 
also need a separate alarm 
power lead and ground from 
the car battery run so as to 
be inaccessible from outside 
the  engine  compartment. 
These precautions are for the 
more professional thief who 
notices the key switch and 
then tries to beat the system. 
Also, there are some sim-

ple nontechnical things you 
can  do to increase your 
protection. Try to pick your 
parking spot where your 
alarm will attract the atten-
tion you want and where 
there will be little time for 
the thief to try and find a 
way to beat your system. 
Finally, remember that an 

alarm is not a perfect answer. 
There is only one sure way of 
protecting your rig — always 
take it with you. However, 
when that is not possible, 
and you recognize the risk, a 
loud siren or horn inside the 
car is the best protection I 
know of. • 
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The Great Cover-Up 

a fiendish way 

to simplify schematics 

-100y 

• • • 

Fig. 1. Before. 

0 >0 >  > ,n  mee 

••• •• r- .111. 

Fig. 2 After. 

POWER 
SUPPLY 

POWER 
SUPPLY 

It is unfortunate that, over the years,  not enough 
emphasis has been placed on 
the importance of a well-
designed schematic diagram 
and its role in intelligent cir-
cuit analysis as a prelude to 
troubleshooting. 

Since the beginning of 
multistage  communication 
equipment, one of the most 
useful tools for the skilled 
technician has been the sche-
matic diagram. However, too 
many  schematics  are  im-
properly  designed,  repre-
senting an obstacle course 
and a time-consumer to the 
troubleshooter.  The  well-
designed schematic diagram 
enhances the value of a piece 
of equipment to the user. 
With it, he can visualize the 
circuitry and see the signal 
paths with ease, which en-
ables  him to operate his 
equipment with a clear under-
standing of what is going on 
behind that beautiful panel. 
Also, he can appreciate better 
the unique features incor-
porated into his equipment 
. ..  manufacturers,  please 
take note. 

There are a great many 
hams who have the technical 
knowledge and skills needed 
to service the rather sophisti-
cated communication equip-
ment available to them. These 
hams usually have a fine ac-
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cumulation of test equipment 
and know how to use it, not 
only when repairs are neces-
sary, but also for continuing 
checks on the performance of 
their rigs. 
Such a ham quite often 

can take a studied look at a 
well-designed schematic dia-
gram and, after digesting a 
few operational cues, can 
quickly localize trouble to a 
particular stage.  In many 
cases, he can even pinpoint 
the specific component with-
out the use of any test equip-
ment other than his own 
senses. 

It is surprising, indeed, 
that so many otherwise astute 
hams will tolerate a poorly-
designed schematic and will 
tediously  labor  with  it 
throughout the life of their 
equipment. They seem to be 
saying, "A schematic ... is a 
schematic ... is a schematic" 
(apologies to Gertrude Stein) 
and just letting it go at that.-

A poorly-designed sche-
matic diagram is one in which 
it is difficult to visualize the 
signal paths, voltage paths, 
and  control  paths. These 
schematics, correct in every 
detail as far as wiring is con-
cerned, are needlessly clut-
tered with myriads of long 
lead  lines  from  common 
voltage sources to the various 
stages, like railroad tracks in 
and out of a busy terminal. In 
addition, there are just as 
many wiring crossovers to 
contend with. Fortunately, 
chassis ground symbols are 
used extensively, and fila-
ment lines disappeared from 
most schematics many years 
ago. Otherwise, we would 
really have a mess. 
More often than not, the 

draftsman is not at fault; he is 
drawing a wiring diagram that 
is correct. He is usually not 
technically qualified to design 
the schematic from a com-
prehensive analytical  view-
point.  Proper guidance in 
these matters should come 
from the engineering depart-
ment, where this type of 
know-how exists. Diagrams 
become further cluttered as 
the draftsman has to make 
changes, additions, and dele-
tions  as production  pro-
gresses from model A to 
model B and so on. The 
draftsman looks for a clear 
spot on the schematic for 
that additional component, 
draws it in, and just runs long 
lead lines to it from its re-
lated circuit. 
At this time, you may be 

asking, "What can I do about 
it?" Well, you can do quite a 
bit to that schematic to make 
it the useful tool that it 
should be. You can eliminate 
most of the clutter and use 
the resultant open space to 

Fig. 3. 
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Fig. S. After. 

relocate some of those re-
motely-placed  components 
near their associated circuits. 
These revisions can be made 
leisurely, before the need for 
troubleshooting arises. As a 
bonus, the very act of un-
cluttering  the  schematic 
allows the ham to gain an 
intimate familiarity with the 
circuit, providing for greater 
appreciation and more enjoy-
ment of his equipment. 
The first step in improving 

the visibility on the schematic 
is to erase all common-voltage 
bus lines. Starting with one 
voltage source at a time, care-
fully erase the lead lines, one 
at a time, and label the ter-
mination points with  the 
appropriate voltage designa-
tion. This applies to all nega-
tive and positive voltages. 
Look around for other corn-

201-8 

e-v  
201-.0 

 -  201-D 

Fig. 4. Before. 

201 .8 

mon bus lines, such as agc 
voltages, and erase them, too. 
When you are finished with 
the above, you will be utterly 
amazed to see all the empty 
space on the schematic, and 
you should now be able to 
see circuitry and interstage 
connections that were com-
pletely hidden in the maze 
before. Figs. 1 and 2 show an 
example of before and after, 
using block diagrams for sim-
plicity. 
I imagine that, at this 

time, a lot of eyebrows are 
being raised ... "Erase those 
long lines on the schematic? 
Is this guy for real? How?" 
Well, there is a simple and 

practical way of "erasing" 
those long lead lines — just 
cover them up with the white 
correction  fluid  used  by 
typists to correct errors. It 
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comes in a small convenient 
bottle, with a fine brush 
attached to the lid. I use a 
product called Mistake Out, 
made by Liquid Paper Co. of 
Dallas. It has a water base and 
dries fast, so you can draw 
over it as if it was blank paper 
(Fig. 3). A fine-point black 
ball-point pen and a trans-
parent straightedge do the 
trick nicely for such drawing. 
Since the average sche-

matic diagram supplied with 
today's complex equipment 
occupies several pages, it is 
convenient  to mount the 
opened schematic on a large 
piece of corrugated cardboard 
while working on it. Also, it 
is wise to xerox copy the 
original for reference. 
Getting back to the nitty-

gritty, there are more long 
lines that you can eliminate 
to  further  improve  the 
visibility on the schematic. 
For example: Multiple relay 
contacts are usually clustered 
together  in a convenient 
place, and long leads are then 
run to the circuits they con-
trol. In this case, we just 
cover up the clustered as-

semblies and relocate them 
individually, close to their 
associated circuits. See Figs. 4 
and 5 for a simplified before 
and after. Don't worry about 
having enough space, since 
the previous elimination of 
bus lines has left plenty of 
room available. 
Relocating  components 

serves two purposes — you 
not only cover up more long 
lead-line clutter, but also, by 
placing the component close 
to its related circuit, you pro-
vide  for better analytical 
visibility. Of course, be sure 
to label items like relay con-
tacts with the original letters 
and numbers. 
An examination of the cir-

cuitry remaining after the 
major cover-up just com-
pleted will reveal that many 
leads that had to be detoured 
can now be routed directly 
through a shorter path, elimi-
nating many crossovers at the 
same time. Fig. 6 shows an 
example of rerouting. 
Now that a lot of clutter 

has been removed and some 
components relocated on the 
schematic, you might find 
that those two or three resis-
tors scattered about really are 
part of a voltage divider and 
should be reunited. 
Until now, I have dealt 

mainly with interstage items 
and have used block diagrams 
for illustration purposes. Now 
take a look at examples of 

MULTIVI BRATOR 

OUTPUT 

AFTER 
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modifications that can be 
made to individua stage cir-
cuitry. Fig. 7 shows a typical 
mess that results when a 
draftsman pays no attention 
to the visual hazards of un-
necessary crossovers. Some-
times part number lettering is 
in the way. That, too, can be 
covered up and redrawn. Im-
proved visibility is the name 
of the game. 
Fig. 8 shows a tuned cir-

cuit where the tuning capac-
itor is grounded, but not the 
coil. To complete the tuned 

circuit, a greater value fixed 
capacitor is used to place the 
coil at rf ground potential. 
It's a little easier to under-
stand  when  redrawn  as 
shown. 
Fig. 9 shows a common-

place dual triode arrangement 
in a basic resistance coupled 
amplifier circuit, which can 
be made a lot easier to 
visualize  by  redrawing as 
shown. 
Now, here is a rather com-

plex modification: Fig. 10 
shows a crystal calibrator as 
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used in one of the popular 
transceivers. It uses a 100 
kHz crystal oscillator feeding 
a buffer amplifier. When 25 
kHz output is desired, voltage 
is applied to a multivibrator 
circuit consisting of TR-302 
and TR-303 which is placed 
between the crystal oscillator 
and  the  amplifier.  The 
original circuit can be fairly 
confusing until it is redrawn 
as shown, with the multi-
vibrator untangled from the 
rest of the circuit. The same 
amount of space on the sche-
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matic is used. Note the re-
duction in crossovers. 
As you progress through 

the circuitry, you will find 
that one simplification opens 
the door to another. When 
you  finally compare your 
"great cover-up" to the xerox 
copy of the original sche-
matic, you will wonder how 
you were ever able to cope 
with it. It is quite a reve-
lation. 
You now have a schematic 

diagram designed by an ex-
pert  YOU . • 
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The World 

Of Tone Control 

a virtual encyclopedia 

on the subject 

ost active hams know 
of the widespread use 

of tone signaling in amateur 
radio these days. VHF FM 
and repeaters often require 
signaling other than voice or 
CW for repeater access, re-
mote control, and autopatch 
functions. However, most of 
us think only of touch-
toneTm when we think of 
tone signaling. Undoubtedly, 
touchtone is the system most 
widely employed by hams. 
This is so because the en-
coders (pads) and decoders 
are fairly easy to build or 
obtain, and,  more impor-
tantly, the number of dif-
ferent codes available is great. 
A single-digit system allows 
12 signals (0-9, # and *), two 
digits gives 144 (ex. 12, 5#, 
76, etc.), and so on. But in 
amateur usage, as in com-
mercial two-way radio sys-
tems, this versatility is not 
always necessary. For simple 
control systems and for sub-
audible squelch, a single tone 

is adequate, allowing both en-
coder and decoder to become 
extremely simple. This article 
examines single-tone signaling 
and  some  simple  high-
performance encoder circuits. 

Single-Tone Systems 

As two-way VHF FM com-
munications developed in the 
early 1950s, the need for a 
nonvoice signaling method on 
voice  channels  became 
apparent. A voice channel 
provided the vehicle for trans-
mission of remote control in-
formation (for utilities, oil-
pipeline companies, weather-
monitoring equipment, and 
other  unattended  remote 
sites), or for selective calling 
(either paging or selectively 
calling one or more users of a 
radio system). Stripped down 
to fundamentals, the systems 
all relied on the transmission 
and decoding of predeter-
mined highly stable tone fre-
quencies  throughout  the 
audio spectrum, from approx-

imately 50 Hz t(  sHz. 
The tones froi '57.0 Hz to 

250.3 Hz were standardized 
by the Electronic Ir 'ustries 
Association (EIA)  their 
publication RS-220  use in 
con tinuous  tone-c  rol led 
squelch  systems  (s CSS). 
These low-frequency tones 
are less audible to human ears 
than higher frequencies (and 
compatible  receivers  filter 
them out before the loud-
speaker), so CTCSS is com-
monly referred to as sub-
audible squelch. Motorola's 
trade name is Private Line, 
GE's is Channel Guard, and 
RCA calls it Quiet Channel 
Squelch. CTCSS is frequently 
used  on  channels  where 
several systems use the same 
channel or share a repeater. 
Each user has an individual 
tone, which is transmitted 
continuously while his trans-
mitter is on the air. His own 
units respond to only his 
tone. Thus, the channel can 
be used by several groups, but 

only those who are being 
called will hear the calling 
station. Obviously, only one 
station can transmit at one 
time, but when other stations 
are on the channel, they will 
not be heard. Amateur re-
peaters  with  overlapping 
coverage area on the same 
channel  can  use different 
CTCSS tones on their input 
receivers, so adjacent area 
amateurs will not be retrans-
mitted. 
Tones above 250 Hz are 

used for a variety of pur-
poses. Most are channelized, 
although  the  channels 
selected vary among different 
equipment  manufacturers. 
The most common usage is 
for paging systems, which 
usually use two or more se-
quential tones and are not 
widely employed by radio 
amateurs.  Finally,  these 
higher frequency tones can be 
used for selective repeater ac-
cess or for remote-control 
applications  using  tone 
bursts. The tone burst selec-
tive repeater access is like the 
CTCSS selective access. Each 
repeater recognizes a specific 
tone frequency and will not 
respond to signals with no 
tone or a different tone. The 
tone is sent as a short burst 
(100 ms to 1 sec) at the 
beginning of a transmission, 
which tells the repeater a 
valid user is present. The re-
peater will then operate with 
normal carrier access for a 
preset length of time. After 
this time period elapses, the 
burst must again be sent to 
"bring up" the machine. By 
this method, the burst need 
not be repeated for each 
transmission,  and,  once 
accessed, the repeater can be 
used by stations without the 
tone equipment. 
Remote-control  applica-

tions in commercial service 
are numerous. They occur 
whenever some action must 
take place at an unattended 
location where it is time-con-
suming or physically difficult 
to send a person. The most 
common amateur usage is for 
control of a remote base or 
repeater  station  from  a 
separate control station loca-
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Fig. 1. Crystal-controlled audio tone generator. 

Frequency  Control  Tech-
niques 

In most single-tone sig-
naling systems and in se-
quential  multiple-tone 
systems, the tone frequencies 
are spaced only a short dis-
tance  apart.  Thus,  good 
stability is required in the 
encoders, so they do not drift 
from one tone channel into 
the next. Similarly, the de-
coders must be very selective, 
so they respond to only the 
desired tone frequency. This 
high degree of performance 
must remain unchanged over 
wide temperature and power 
supply voltage variations and 
under severe shock and vibra-
tion conditions (in mobile 
and hand-held radios), and 
they cannot degrade with age. 
Commercial equipment de-
signers found that the most 
practical means of obtaining 
good frequency stability and 
selectivity was by using reso-
nant reeds in both their en-
coders and decoders. 
So, 20 years ago, the tone 

systems were developed with 
reeds in mind. And, since the 
standards of operation were 
set then, tone systems now in 
use must be compatible with 
the older (and newer) reed 
systems. Recent equipment 
uses a variety of frequency-
control devices, such as active 
filters, piezoelectric fork reso-
nators, and crystal-controlled 
digital circuits, but they all 
are  basically  designed  to 
operate to the same standards 
established for the reed-type 
systems.  Circuitry  using 
resonant reeds still is prob-
ably the simplest means of 
encoding and decoding tone 
signals in two-way FM ser-
vice. 
But reeds tend to be ex-

pensive  (15-20  dollars 
apiece), and a new one must 
be used for each tone fre-
quency. To the commercial 
user, $20 is not at all ex-

TONE 

OUTPUT 

pensive, but to me, as a ham, 
it's bad, particularly since it's 
$20 per tone channel, per 
tone encoder/decoder.  For 
hams, decoders aren't too 
bad, since few of us need 
them. Usually, they are used 
only at a repeater, for access 
or control, and, perhaps, oc-
casionally at home. Most re-
peater groups can afford to 
use reeds for their decoders 
"on the hill." And, if an 
individual wants a decoder, 
he can afford one using reeds. 
It's  nice  to be  flexible, 
though, for encoders, since 
they are more common. 
With these considerations 

in mind, I decided to look for 
a relatively inexpensive way 
of building a reed-system 
compatible encoder. As a 
starting point, I set the fol-
lowing conditions: 
1. The  encoder  must  be 
fairly cheap. 
2. It must maintain -±1% sta-
bil: .y to be compatible. 
3. Wide  temperature  per-
formance is desirable, at least 
0-50° C., -30 to +60° C. 
preferable. 
4. The encoder must not re-
quire extensive modification 
to operate on any audio fre-
quency. 
5. Power drain must be as 
low as possible. 
6. The encoder should not 
use any expensive or hard-to-
get components. 
7.  Critical  component 
matching or selection must 
not be needed. 
8. Output waveshape has to 
be sinusoidal. 
So much for my "dream 

list." The next few para-
graphs give some possible 
choices. 
Reeds, of course, were dis-

counted because of their cost 
and the need for a new unit 
for  each  tone frequency. 
Piezoelectric forks, made by 
Murata and lwata, among 
others, are more difficult to 
ignore, if you can afford the 
minimum charge per order; 
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Fig. 2 Sophisticated crystal-
con trolled  tone generator. 
For N = 100, f = 100.000 Hz; 
for N = 966, 1=103.579 Hz; 
for N = 933, f = 10Z181 Hz. 

they are less than $10 apiece. 
A local repeater group has 
bought several dozen Murata 
forks at a time, for control 
encoders and decoders. For a 
single frequency, this is fine, 
though  it's  awkward  for 
small-quantity orders or for 
multiple-tone usage. 

Another possible approach 
is to use an RC sine wave 
nscillator, such as a Wein-
ridge or bridged-tee circuit. 
E has used twin-tee net-
• Irks for their tone needs 
•uch more than they have 
used reeds. Others, such as 
Aerotron, Vega, Ferritronics, 
Johnson, Alpha, and Bell and 
Howell use either RC oscil-
lators or active filters for tone 
equipment. For equipment 
manufacturers, this approach 
is fine, since the components 
are relatively inexpensive in 
large quantities, factory-made 
circuits are stable, and (in 
some cases) retuning is easy. 
Duplication by  the home 
builder, though, is not so 
easy. Precision components 
are difficult and expensive to 
get when you only want a 
few. And, often, precision 
componeit matching or criti-
cal circuit adjustments are 
required. Well-equipped and 
experienced  amateurs  can 
duplicate  the  performance 
with these circuits, and many 
do. What I wanted, however, 
was simplicity,  not head-
aches. 

LC oscillators like the Col-
pitts, Hartley, Clapp, etc., are 
not at all attractive for audio 
frequencies.  First,  the 
inductors are large and expen-
sive. Above 1 kilohertz or so, 
the 88 MHz Bell Tel surplus 
toroids work, and those with 
money can buy pot-core in-
ductors. Even then, though, 
the required capacitors can be 
quite  large.  Careful  corn-

SIT OUTPUT 
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Fig. 3. CMOS gate astable 
multivibrator. 

ponent selection (tempera-
ture coefficient matching) is a 
confining  requirement. 
Finally,  frequency  adjust-
ment is difficult. The large 
values of capacitance (often 
.01 uF to 1 uF) preclude the 
use of trimmer capacitors. 
Pot cores are adjustable over 
about a 10% range, but they 
are difficult to get. 
One extremely attractive 

way to generate precision 
tones is to do it digitally. 
Avcom and Communication 
Specialists both market tone 
equipment  that does just 
that.  They use a quartz 
crystal or ceramic resonator 
to generate a very stable 
signal somewhere above the 
audio range, usually between 
100 kHz and 5 MHz. This 
signal is then passed through 
a digital circuit to bring the 
frequency down to the de-
sired range. There are several 
ways to do this. One way is 
shown in Fig. 1. All amateurs 
should be familiar with the 
stability of 100 kHz crystals 
— most of us have used them 
as receiver calibrators. This 
highly stable source is fed to 
three digital dividers, each of 
which divides its input fre-
quency by 10. Thus, the total 
division is 1000, and 100 kHz 
divided by 1000 produces 
100 Hz. The output fre-
quency stability (in percent) 
is identical to the crystal 
stability. Either CMOS or 
TTL frequency dividers can 
be used for a fairly simple 
circuit. This scheme suffers 
the same drawback as the 
reed encoders. For each dif-
ferent tone frequency, a new 
crystal is required. They are 
less expensive than reeds, but 
they are still a nuisance to use 
for more than a few fre-
quencies. 
A different approach can 

be used to get around this 
shortcoming. Fig. 2 shows 
how.  Here,  instead  of 
changing  the  crystal  fre-

83 



VCC TO STOP 
GND TO RUN 

Fig. 4(a). NOR gate multi-
vibrator with on-off control. 

quency, we can change the 
division ratio of the divider. 
Digital types call this a ÷ N 
circuit, where N is a program-
mable preset number.  As 
shown, for N = 1000, we can 
get 100.000 Hz out. With N = 
966, f out = 103.519 Hz, and 
N = 933 gives f out = 
107.181. The desired CTCSS 
tones shown are 100.0 Hz, 
103.5 Hz, and 107.2 Hz, but 
those shown are only about 
.02% away. By setting the 
crystal  frequency  high 
enough, N can be chosen to 
get any desired output fre-
quency. 
With  increased  circuit 

complexity, a more sophisti-
cated frequency synthesizer 
can be made to generate 
virtually any audio frequency 
from a single crystal-con-
trolled oscillator. The digital 
approach, though, is still a 
rather expensive means to 
build a tone decoder. Un-
doubtedly the semiconductor 
people will eventually change 
this, but for now, it's too 
complex and expensive for 
me. Incidentally, the above 
circuits still don't produce a 
sine wave, but a square (or 
rectangular) wave. 
Some special-function ICs 

can be used as tone encoders 

C04001£ 

.D . 

12  11 

VCC .14 
GND  7 

GND TO STOP 
vCC TO RUN 

Fig. 4(b). NAND gate multi-
vibrator with on-off control. 

— specifically, the Signetics 
NE566 and NE567. The 566 
is the same IC chip that is 
used for the NE565 phase 
locked loop, but the 566 
brings out only the oscillator 
pins. It generates both trian-
gular and square waves and 
can be tuned over a 10 to 1 
frequency range with a single 
potentiometer. However, it 
has  several  shortcomings. 
First, it requires at least 10 
volts for its power source. 
This means that it is difficult 
to power from 12 volts using 
a voltage regulator. Secondly, 
current consumption  is a 
little high — 6 to 10 mA at 10 
volts. Third, the frequency 
stability  with  temperature 
(even with perfectly stable 
tuning  components)  can 
cause problems. Finally, the 
required capacitance is too 
large. Even at 1 kHz it needs 
at least a .01 uF capacitor. At 
100 Hz, 0.1 uF would be 
needed, and .1 uF tempera-
ture stable capacitors are 
huge! The NE567, a tone 
decoder, is more useful, since 
it needs only 5 volts and is 
fairly temperature stable. But 
it, too, uses large value tuning 
capacitors. (Yes, I said it's a 
tone decoder, but it can also 
be used to generate tones). 

CD4025A 

4 6 

5  

1,25 

VCC • 14 
GND • 7 

5(a). CMOS NOR gate pinouts. 
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VCC • i4 

GND • 7 

RT  CT 

102k  .082 uF 

108k  .039 uF 

105k  .02 uF 
102k  8200 pF 

108k  3900 pF 

105k  2000 pF 

117k  1200 pF 

Frequency  RT  CT 

50 Hz  470k  .018 uF 

100 Hz  460k  9100 pF 
200 Hz  450k  4700 pF 

500 Hz  470k  1800 pF 
1000 Hz  460k  910 pF 

2000 Hz  450k  470 pF 

3000 Hz  424k  330 pF 

Table I. Calculated tuning component values. 

Function generator ICs, 
such as the Intersil 8038 and 
Exar 2206, can generate sine 
waves directly. I discounted 
them, because they are rela-
tively expensive, need at least 
10 volts dc, and are current-
hungry. 
The NE555 timer can be 

used as an oscillator down to 
5 volts with several advan-
tages. It needs only a few 
milliamperes, and the tuning 
components can be chosen to 
use small value capacitors. Its 
major deficiency for encoder 
usage is its fairly poor tem-
perature stability. 
Now for the circuit I did 

use: When RCA Semicon-
ductor  Division  published 
their ICAN-6267 application 
note,' they included a very 
interesting circuit, shown in 
Fig. 3. This circuit is basically 
a square  wave generator, 
called an astable multivibra-
tor. It is composed of two 
CMOS logic gates, G1 and 
G2, with timing components 
RT  and  CT  to  set  its 
operating frequency, and an-
other resistor, R. Resistor R 
affects operating frequency 
only indirectly, but, as de-
scribed in the RCA note, it 
enhances  the  circuit's 
stability.  Because  of the 
CMOS gates' excellent char-

CO40114 

• fp.. 
13 D 
VCC .14 
GND  7 

acteristics, the multivibrator 
exhibits extremely good fre-
quency stability. Its output 
frequency remains constant 
over wide temperature and 
supply voltage variation. 
When I first saw the cir-

cuit, I had little use for tone 
encoders, but I did use it in 
lots of applications where I 
needed a good, simple, stable 
digital  circuit  frequency 
source. Then WA9VGS wrote 
an article for 73 using the 
same multivibrator in a tone 
encoder.2 He also pointed 
out  the  quite  desirable 
stability, as mentioned by 
RCA. Now then, let me ex-
pand on using the CMOS 
multi in tone encoders, lest 
you think this is just a rehash 
of WA9VGS's ideas. 

Tone Encoder Pieces 

To fulfill the goals set 
many words ago, I'll describe 
several building block circuits 
that can be used in combina-
tion to make a few different 
kinds  of  tone  encoders. 
Naturally, the oscillator is the 
keystone to this project, so 
let's look at it first. 
Fig. 3 is my implementa-

tion of the basic tone source. 
It is the same as RCA's and, 
thus, the one that WA9VGS 
presented.  I've shown the 
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Fig. 5(b). CMOS NAND gate pinouts. 
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individual gates as inverters — 
more about that later. The 
multivibrator's  output fre-
quency is determined pri-
marily by the timing compo-
nents RT and CT. You can 
choose these components by 
using  the  formula 
f = 0.42/R C, which I have 
found to hold true to within 
5 percent if resistor R is at 
least twice as large as RT. R's 
value is not critical. I've used 
values of 2 to 10 times RT 
with no difficulties, but be 
sure to keep to that range for 
best stability. Table 1 shows 
some typical values of RT 
and CT across the audio 
spectrum. 
To retain the inherent 

stability of this oscillator, a 
few precautions are necessary 
in selecting the RT and CT 
components. Resistors should 
be temperature stable, such as 
the tin film precision resistors 
you see listed in the industrial 
electronics  catalogs.  The 
types with "RN" numbers are 
preferred, though the less ex-
pensive  "RL"  models are 
what I usually use. A little 
shopping around at hamfests 
and surplus houses can get 
you a good selection of these 
at low cost. The capacitors 
needed are slightly easier to 
get. Ideally, they should be 
NPO ceramics (zero tempera-
ture coefficient) or dipped 
silver mica. Polystyrenes are 
also suitable at lower cost. 
The Mallory SX series poly-
styrene capacitors are widely 
available at reasonable cost. 
Polycarbonate capacitors can 
also be used, if you are care-
ful in selecting them. Mylar 
and paper dielectric capac-
itors are definitely not ade-
quate for high stability over 
wide temperatures, but they 
can be used in room-tempera-

CD 4069 B 

3  4  10 

5  6  13  12 

Fig. 5(c). CMOS inverter pin-
Outs. 

ture applications. 
These restrictions on the 

types of components limit 
the resistance and capacitance 
range that can be used. Pre-
cision resistors are usually dif-
ficult to get higher than 
470k, and stable capacitors 
are  large  (and expensive) 
above .022 uF. So I recom-
mend that you use resistors 
between 100k and 470k for 
RT and capacitors between 
820 pF and .022 uF for CT. 
If you have good components 
outside  these  limits,  use 
them. The limitation is not 
due to the multivibrator, but 
component availability. 
What I've shown as in-

verters in Fig. 3 can be any 
CMOS gates that include an 
inversion  function.  Thus, 
NAND and NOR gates, as 
well  as inverters, can be 
utilized. There are several 
reasons for doing this. One 
might be that you have some 
NOR gates and don't want to 
buy  inverters.  Or,  alter-
natively, maybe you have a 
circuit that needs a stable 
oscillator, and somewhere in 
your system you have a few 
free gates available. One big 
advantage to using a gate is 
that you can use one of the 
unused inputs to turn the 
oscillator  on  and  off. 
WA9VGS used this function 
to generate a tone burst. It 
can also be used to make a 
dual-tone encoder. 
Fig. 4(a) shows how to use 

NOR gates, and 4(b) demon-
strates the NANDs. Be aware, 
though, that there will be a 
short "chirp" as the oscillator 
is turned on and off. Usually 
this causes no problems, but 
keep it in mind. Also, if you 
use gates rather than in-
verters, connect unused in-
puts together, as in Fig. 4. 
Fig. 5 shows pin connec-

tions for various 4000 series 
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Fig. 5(d). Dual inline package 
— top view. 
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Fig. 6. Passive low pass filter. 
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Fig. 7. Single-transistor active low pass filter. 

gates that can be used. RCA's 
application note' gives some 
pertinent advice, particularly 
that the "B" series gates (in-
cluding  the  inverter 
CD4069B)  have  different 
characteristics and may not 
perform as well as the "A" 
series devices shown. Also, 
they warn that the buffers 
such  as  the  CD4009A, 
CD4049A, and CD4041A are 
not recommended for multi-
vibrators, due to their higher 
power consumption. Devices 
from  other  manufacturers 
may also behave differently, 
so beware. 
I've used the "A" series 

RCA gates (not inverters) suc-
cessfully,  but  a Japanese 
CD4001 was not as stable. 
Note that the availability of 
multiple gates can let you 
make more than one oscil-
lator per IC package. Using a 
4001 or 4011, you can gen-
erate  two  different  fre-
quencies. But don't use gates 
from different packages for 
the same oscillator, because 
the two chips may not have 
characteristics that track with 
voltage and temperature. 
Now I've shown a stable 

frequency source, but it has a 
square wave output, so one of 
my criteria hasn't been ful-
filled. To get a sine wave 
from a square wave, the har-

monics must be filtered out. 
If you're wondering why I 

want a sine wave, I'll tell you. 
In my applications, the tone 
encoder has been used with 
FM radio transmission. In the 
usual FM systems, the audio 
spectrum is shaped before 
transmission,  then limited. 
This is called pre-emphasis, 
because  the  higher  fre-
quencies in the voice range 
are  accentuated  before 
clipping. At the receiving end, 
the higher frequencies are 
then attenuated to give flat 
audio response. At high devia-
tion levels, the pre-emphasis 
causes a square wave's higher 
frequency  components  to 
predominate  before  going 
into a limiter, causing a loss 
of the low-frequency compo-
nents. When this signal is re-
ceived and reprocessed, the 
desired tone is then much 
weaker than its harmonics, 
causing severe distortion. And 
even at low deviation, an 
imbalance  in pre-emphasis 
and de-emphasis can produce 
distortion. Additionally, in 
CTCSS or subaudible tone 
squelch usage, the harmonics 
from a square wave produce 
an annoying "buzz" at the 
receiving end. 
I've used a few simple 

methods to "round off" the 
square waves' corners. The 

Frequency range  Capacitor C 

50 to 100 Hz  0.1 uF 
100 to 200 Hz  0.047 uF 
200 to 400 Hz  0.022 uF 
400 to 800 Hz  0.01 uF 
800 to 1600 Hz  0.0047 uF 
1600 to 3200 Hz  0.0022 uF 

Table 2. Capacitor values for bandpass filter. 
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Fig. 8(a). Tunable active bandpass filter. 

first and simplest way is to 
use an RC low pass filter, 
shown schematically in Fig. 
6. The resultant output is not 
really a sine wave, but a 
rounded triangular waveform. 
Using a two-section filter 
gives better results than a 
single R and C, although even 
this is not the ultimate. An-
other low pass filter, using an 
active filter section, can im-
prove the waveshape. See Fig. 
7. Here, the attenuation of 
higher frequency components 
is improved at the cost of 
more components. The active 
low pass filter provides the 
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• 12 TO .15V 
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ilg751  j_ 10,F 

 • 

R  .1 TANTALUM 
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Fig. 9(a). Zener diode voltage 
regulator. 

uNR GuLATED 
•111 TO 

added advantage of not atten-
uating the desired frequency 
as the passive version does. 
References 3 and 4 give more 
detailed data on designing 
simple active low pass filters. 
Either low pass filter can 
work over a 20 or 30 percent 
range without retuning. 
A more  sophisticated 

means of converting a square 
wave to a sinusoid is to use a 
bandpass filter. In this case, a 
simple transistor circuit isn't 
enough. Fig. 8 is a multiple-
feedback bandpass filter using 
one  operational  amplifier. 
Table 2 gives component 
values for the 50 to 3000 Hz 
range. Each set of compo-
nents uses identical resistors; 
only the capacitors need be 
changed. A 10k potentiom-
eter allows a 2 to 1 tuning 
arrangement for each set of 
capacitors.  The  bandpass 
filter does a much better job 
of filtering out harmonics, 
but has to be retuned to pass 
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1N751 
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9(b): Power-conserving voltage regulator. 
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Fig. 10. 100 Hz CTCSS encoder. 
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8(b). 741 operational amplifier pinouts. 

frequencies more than 5 to 
10% apart. For design in-
formation, see reference 5. 
The CMOS oscillator is 

relatively insensitive to power 
supply voltage changes, with 
less than a 1% frequency shift 
for a supply voltage change of 
one volt. But operation in 
portable or mobile service 
often means widely varying 
power supplies. The obvious 
way to handle this case is by 
using a voltage regulator. Fig. 
9(a) is the simplest regulator, 
using only a current-limiting 
resistor, a zener diode, and a 
filter capacitor. The resistor 
should be chosen to pass at 
least 15 mA, to ensure proper 
zener  action.  The  zener 
diode's breakdown voltage 
can range from 5.1 volts to 
10 volts or so. My experience 
has shown that the best regu-
lation and frequency stability 
can be gotten with a 5.1- to 
6.2-volt zener. Noise from the 
unregulated voltage line and 
zener diode-generated noise 
are bypassed by the elec-
trolytic capacitor. A 5 or 10 
uF  tantalum  capacitor is 
ideal, although an electrolytic 
of the same value can be used 
if it is paralleled with a .01 to 
.1 uF disc ceramic. For some-
what better regulation and 
much less wasted power, refer 
to Fig. 9(b). This is a pretty 
basic  regulator  that  will 
operate from at least 7.5 volts 
to 18 volts with no compo-
nent changes and uses only a 
few mA. Integrated circuit 
regulators, such as the 78L 
series manufactured by Fair-
child, can also be used, al-
though they sometimes mis-
behave with loads drawing 
less than 5 mA. 

Construction Tips 

I n general,  component 
placement and wiring of the 

circuits in this article are the 
same as for most audio fre-
quency circuits. Either per-
forated  board  or printed 
wiring techniques are ade-
quate, so long as good com-
ponents are used. CMOS inte-
grated circuits do need care-
ful  handling  to  prevent 
damage  from  static  elec-
tricity. I suggest that you 
read the handling recommen-
dations in RCA's CMOS data-
boo k to avoid trouble. 
For  optimum  encoder 

stability, high quality parts 
are needed for RT and CT in 
the CMOS multivibrator. To 
ease tuning, RT can be made 
up of two resistors in series. 
One can be large in value, as a 
coarse adjustment. Then a 
lower  resistance  can  be 
selected for the fine adjust-
ment. If you want to use a 
potentiometer for the fine 
adjustment, a 10- to 20-turn 
cermet  or  wire-wound 
trimpot will ensure stability. 
Since precision is the goal, 
precise measurement of the 
encoder's  operating  fre-
quency should be made with 
a frequency counter during 
initial setup. 
The  low  pass  filters 

shouldn't need any tuning. 
Just calculate the desired R 
and C values, and, if you're 
cautious, check the output 
waveshape with an oscillo-
scope. The bandpass filter is 
adjusted by setting its 10k 
potentiometer for maximum 
output.  Filter components 
are not critical. Carbon com-
position resistors and mylar 
capacitors are fine. 

Proven Examples 

The building-block circuits 
described can be intercon-
nected in several ways. Fig. 
10 is the schematic for a 
CTCSS encoder. It operates 
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in the area of 100 Hertz, and 
I've installed it in a Motorola 
T-44 UHF transceiver. Power 
is taken from the 12-volt fila-
ment line with a simple half-
wave rectifier and an electro-
lytic filter capacitor. Since 
power consumption need not 
be minimized, a zerer diode 
regulator is adequate. The 
CMOS multivibrator uses a 
CD4001AE, because I had 
one. The low-distortion out-
put,  desirable for CTCSS 
operation,  is provided by 
using a bandpass active filter. 
Total current drain is about 
25 mA. 
A portable tone encoder 

for remote control is shown 
in Fig. 11. It is intended to be 
coupled to a transmitter by 
holding its loudspeaker a few 
inches from the transmitter's 
microphone. I built it into 
the case of a transistor radio 
whose audio output stage and 
loudspeaker had been sal-
vaged. Since the cheapest, 
easiest way of getting the 
amplifier is by cannibalizing 
one of these imported jobs, I 
haven't bothered to indicate 
the  amplifier  schematic. 
There are two sepa-ate oscil-
lator sections at two different 
frequencies around 2 kHz 
which can be switched for 
two separate control func-
tions.  For simplicity and 
minimum power drain, the 
active low pass filter is used. 
To get low power drain, the 
two-transistor voltage regu-
lator is used. Output level is 
set with the radio's volume 
control.  The multivibrator 
sections draw about 300 uA 

100K 

IBOK 

SOK 

1000 pi 

POLYST TRENE 

A ,B ,C .0 PART OF CC/40C/ AF 

IOOK 

'S IN 751 

TANTALUM- -A 

7-.7. 010F 
in 

004 

0, 

)1  

MPS5t72 

!OK  tOK 
VV. 

4 .20K ,7-/-.7 OI,F 

/77 

10K 

MPS5t72 

005,, 

C/7 

ON-OFF SWITCH ON 
RADIO VOLUME CONTROL 

M y 
-= ALKALINE 
-1 BATTERY 

50,F BYPASS KEEPS 
AMPLIFIER FROM 
MOTORBOAT INS' 

tOK 

AMP 

AMPLIFIER AND SPEAKER 
FROM "iMPORTECI. POCKET 

/77  RADIO 

Fig. 11. Selectable two-frequency pocket "beeper" encoder. 

each (only one is energized at 
a time), the active filter draws 
about 0.5 mA, and the regu-
lator consumes about 2 mA. 
Total current drain is about 
10 to 15 mA, primarily be-
cause of the current-hungry 
audio amplifier. To maximize 
battery life, I use alkaline 
9-volt batteries, Radio Shack 
23-553. They're $1.59 apiece, 
but it's nice to have a good, 
reliable battery when you 
need it. 

Closing Comments 

If my  many cautions, 
warnings,  and  recommen-
dations are taken into ac-
count, a good stable reed-
compatible tone encoder can 
be built for much less than 
the cost of a single reed. I 
estimate maximum cost of 

either encoder described to 
be $10. Performance is pretty 
close to the desired goals 
mentioned earlier. I built and 
tested a number of these cir-
cuits, and the stability has 
been  e xcellent.  Encoders 
using polystyrene capacitors 
can hold ± 0.5% stability over 
a 0 to 50° C. range and be 
within ± 1% over the -30° C. 
to +60° C. range. NOP ceram-
ic and dipped mica capacitors 
gave a total drift of 1% over 
the -30° C to 60° C. range 
with almost all of my CMOS 
oscillators. Out of a dozen or 
so breadboarded encoders, 
one showed excessive drift at 
cold temperature. This was 
due to a screwy CMOS chip, 
and it went outside the spec-
ified range only past -15° C. 
I've tried to be very con-

servative in design, in hopes 
of providing some guidelines 
for  high-performance  cir-
cuitry. Take me with a grain 
of salt, and have fun with 
good reliable encoders. • 
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from page 55 

4°.<4 

spread interest in that receiver and 
possible modifications to it. You 
might want to pass on to your readers 
some information as to where they 
can obtain versions of the FRG-7 that 
have enhanced capability of SSB and 
CW reception. 

Gilfer Associates, Inc. (a 73 adver-
tiser), PO Box 239, Park Ridge NJ 
07656, sells the FRG-7 with a 4 kHz 
i-f filter installed for $308. With a 3 
kHz filter, the price is $315. For those 
wanting  even  better  selectivity, 
Radio  West,  3417  Purer  Road, 
Escondido CA 92025, will install a 
Collins filter and realign the FRG-7 

for $85. 
In neither instance is it specified 

whether these filters are switchable. 
Of course, for only SSB or CW, this 
would not be of importance, but, for 
those who would like to listen to 

shortwave  broadcast  programs,  it 

would be desirable to be able to 
switch to the normal i-f bandwidth 
characteristic  of  the  unmodified 
FRG-7. 

Carl C. Drumeller VV5JJ 
Warr Acres OK 

CONVERT TO GREEN 

In addition to being a very active 
amateur,  I am  professionally  an 

optometrist. Almost all of the new 
PLL LED readout equipment today is 
red. Almost without exception, red 
LEDs are difficult to read in bright 
ambient light. In addition, at night, all 
farsighted people (hyperopes) who do 
not have their glasses on or people 
who do not wear glasses and who 
show some hyperopia have great diffi 
culty distinguishing red figures and 
letters. This is because red is at the far 
end of the visible light spectrum. The 
peak visibility area is yellow-green. 

It would be most helpful if manu-
facturers realized this human limita-
tion and converted to green or slightly 
blue-green readouts for all equipment. 

J. H. Robinson 0.D., F.C.O.V.D. 
Creston IA 
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Joseph M. Fedock N3IE 
324 N. Orange St. 
Media PA 19063 

Solve Those 
Parallel Problems 

STEP 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

HP-25 programs 

choose the values 

ave you ever found  ation where, after collecting  project and laying them out 
yourself in the situ-  the parts for your favorite  on the bench in anxious 

KEY 

RCL 0 
1  

O x 

STO 1 

STO 2 
1 

g 
STO 5 

1 

STO +6 
RCL 6 

RCL 7 
I x=y 

GTO 17 

RCL 1 

RCL 2 

GTO 04 

0 

STO 6 

RCL 5 

CODE 

24 00 

15 22 

23 01 

23 02 

15 22 

23 05 

01 

23 51 06 

24 06 

24 07 

14 71 

13 17 

24 01 

24 02 

51 
13 04 

00 

23 06 

24 05 

Program 1. RT = 11[(11R1)  (11R2) + • • • + (11R)J, 
R and n, to find RT. 

A 88 

MEMORY REGISTER 

M 0 

M 1 

M 2 

M 3 

M 4 

M 5 

M 6 

• M 7 

Asterisk 

anticipation of the ritual of 
soldering and scenting the air 
with flux vapors, you find 
that you're short by one 
lousy  resistor?  A quick 
shuffle over to the junk box 
turns up only a couple of 
transistors from someone's 
pocket radio, and a few 
moldy-looking resistors that 
were probably last touched 
with electric current when 
Morse was busy trying to 
devise a more confusing code 
to foist upon an unsuspecting 
world. Of course, these old 
resistors couldn't possibly be 
the right value, could they? 
After all, when they talked 
about resistors in those days, 
they  were . talking  about 
megohms and not a measly 
1.2k. Okay. Sit back, relax, 
and try to reason this out like 
a rational being. "Let's see, 
those  transistors seem  to 
show a forward resistance of 
about six hundred Ohms, and 
there  are  two  of them. 
Wonder what hours and hours 
of full-volume rock music has 
done to the resistance char-
acteristic of these audio de-
vices? Drats, too big to fit on 
the PC board. Oh, well ... 
none of these resistors wants 
to add together in the right 
way, anyway. Hey! Orange-
blue-red — gee, that looks 
pretty. Ah, yes, three point 
six ... and the lowest value 
here is one point eight kil-
ohms ... " 
Sound all too familiar? It 

(resistance) 

working register 

incremented working register 

FREE 

-  FREE 

— RT  incremented working register 

— n  incremented working register 

— n  (number resistors in parallel) 

(") denotes user-entered data in this register location. 

STEP INSTRUCTION 

1  Key in program 

2  Store resistance value 

3  Store number of 

resistors in parallel 

4  Run program 

5  Values of Rand n can be 

changed after any run 

INPUT KEY 

STO 0 

STO 7 

f PRGM 

R/S 

OUTPUT 

RT 

where Rj = R2 = • • • = Rn, n any whole number less than infinity, given 



has happened to me more 
times than I care to re-
member. Of course, the moral 
of the foregoing story is to 
connect the 3600 and 1800 
Ohm resistors in parallel to 
arrive at an effective total 
resistance of 1200 Ohms. The 
only trouble with this solu-
tion is that it is not intu-
itively  obvious  just what 
values in parallel will yield a 
desired total. Well, I sat down 
and pondered this problem 
for some time, with various 
and sundry possible solutions 
presenting themselves. None 
possessed the necessary fea-
tures of being quick and easy 
to use, while demanding a 
minimum of preparation and 
bothersome detail to execute. 
Then oiie day a friend of 

mine dropped by to show off 
his newly-acquired "toy," an 
HP-25 pocket programmable 
calculator. To make a long 
story short, the calculator 
proved to be just the tool 
needed to remove the mask 
of unfamiliarity from the 
parallel resistor combination. 
This article will hopefully 
provide you with the pro-

STEP 

01 

02 
03 

04 

05 

06 
07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

KEY 

RCL 0 
1 

9 
RCL 1 

1 
g 

RCL 2 

g x=0 

GTO 37 

9— I. 
1 

RCL 3 

g x=0 

GTO 37 
1 

g 

RCL 4 

g x=0 

GTO 37 
1 

g 

RCL 5 

g x=0 

GTO 37 
1 

g 

RCL 6 

g x=0 

GTO 37 
1 

g 

grams necessary to be able to 
solve some fairly complex 
parallel problems in your own 
everyday electronic work. 
The first two programs are 

rather straightforward treat-
ments  of si mple  combi-
nations. Program 1 provides 
the total resistance when a 
given number of equal value 
resistors are paralleled. Pro-
gram 2 provides for the 
solution of two to eight dif-
ferent  value  resistors  in 
parallel. In these two pro-
grams, as in all the rest of 
them, the execution sequence 
is to first key in the program 
in write mode, switch to read, 
and store the appropriate 
variables in the designated 
memory registers. (Note the 
use of M instead of R to 
denote register locations, in 
order to prevent confusion 
with R signifying resistance.) 
While possibly taking a little 
more  time  than  simply 
stopping the run and having 
the user key the necessary 
data into the display at 
critical points, this alternate 
process allows for repeated 
runs of the same program 

CODE 

24 

15 
24 

15 

24 

15 

13 

15 

24 

15 

13 

15 

24 

15 

13 

15 

24 

15 

13 

15 

24 

15 

13 

15 

00 

22 
01 

22 

51 

02 

71 

37 

22 

51 

03 

71 

37 

22 

51 

04 

71 

37 

22 

51 

05 

71 

37 

22 

51 

06 

71 

37 

22 

51 

31 

32 

33 

34 

35 

36 

37 

38 

while allowing one variable to 
be changed at a time — a very 
convenient  characteristic, 
indeed. 
Programs 3 and 4 are 

really the essence of this 
collection, and are probably 
the most useful. To demon-
strate Program 3, let's assume 
you want to build a dummy 
load for your transmitter and 
have  a few  handfuls of 
common value resistors lying 
around going unused. To find 
out  how  many  resistors 
would be needed to present a 
52 Ohm match, simply enter 
the value of one resistor in 
memory location 0 and the 
desired total resistance (52 
Ohms) in memory 6. The 
program operates by adding 
resistors in parallel one at a 
time and comparing the total 
resistance arrived at after 
every addition to your de-
sired total. When the actual 
total becomes less than the 
target  total, the program 
stops the addition process, 
subtracts one resistor, looks 
at that total, and compares 
the two. It then displays the 
number of resistors that will 

RCL 7 

g x=0 

GTO 37 
1 

g 

GTO 38 

x  y 
1 

9 

MEMORY REGISTER 

• M 0 — Enter R values 

• M 1 — starting at M 0 

• M 2 — and proceeding up. 

• M 3 — Be certain 

• M 4 — no values are left 

• M 5 — from previous 

• M 6 — calculations 

• M 7 — in upper registers. 

STEP INSTRUCTION 

1  Key in program 

2  Store resistances 

3  Store resistances 

4 to 9 Store resistances 

10  Run program 

11 Program reads linearly up 

registers from M 0 to M 7 

and stops at the first 

register containing 0. 

give a value closest to the 
desired one. Pressing the Run 
button again displays the 
actual resistance you would 
get  from  connecting this 
many resistors in parallel. If 
you are indeed solving a 
dummy load problem like 
this one, or a termination 
problem of some kind, you 
can add the Swr Tag onto 
the end of the program. 
Then, when you hit Run yet 
a third time, the display will 
show the swr caused by the 
use of that actual total re-
sistance rather than the ideal 
one. 
Program 5 is actually the 

core of Program 4, simply 
pulled out and set aside by 
itself to handle the very 
straightforward problems that 
do not require the complex-
ity of Program 4. Such a case 
would occur when you know 
the total resistance desired 
and the value of one of the 
two resistors to be used to 
arrive at that total. However, 
when you don't know either 
of the two values, as in the 
situation  of our  opening 
episode, then Program 4 can 

24 07 

15 71 

13 37 
15 22 

51 

13 38 

21 

15 22 

INPUT 

R1 

R2 

etc. 

KEY 

STO 0 

STO 1 

etc. 

PGRM 

R/S 

OUTPUT 

AT 

Program 2 RT =111(11R1) + (11R2)+  + (11R0)1,  where R7  R2* • • .  Rn, n <8, given R7 and n, to find RT. 
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become just the cure the 
doctor ordered. Basically, all 
you need do is enter your 
desired  total resistance in 
memory 0 and a search in-
crement in memory 1. When 
you push Run, the calculator 
will happily sit there, purring 
along,  just  churning  out 
various possible combinations 
of resistances that will give 
the desired total. It does this 
by looking at the Rt you 
specified, adding delta, the 
search increment, onto Rt 
and then using this value as 
R2 to arrive at a corre-
sponding value for Ri. It 
then goes back, takes this 
new value of R2, and, adding 
delta to it again, continues 

STEP 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

KEY 

RCL 0 
1 

g 
STO 1 
STO 2 
1 

g 
STO 5 
1 
STO + 7 
RCL 6 

RCL 5 
f x=y 

GTO 19 
f x < y 

GTO 19 

RCL 1 
RCL 2 

GTO 04 
RCL 7 

1 

STO 4 
RCL 1 
X 
1 

g 
STO 3 
RCL 6 

RCL 6 

RCL 5 

f x < y 

GTO 40 

0 

STO 7 

RCL 4 

R/S 

RCL 3 

GTO 00 

RCL 7 

R/S 

0 

STO 7 

RCL 5 

on. Since this program is writ-
ten as an endless loop, if you 
forget about hitting Stop 
after starting it, our faithful 
little servant, the calculator, 
will eat its heart out (i.e., 
deplete its batteries) trying to 
provide you with a com-
bination you'll like. Please 
don't be cruel. Just remember 
to always stop when the dis-
play is showing the value of 
R1 (signified by three pauses, 
which appear in the display as 
three blinks) and you won't 
encounter any difficulties. If 
you want to hold any two 
values, enter Go To 21 and 
Run. The display will show 
R2 and stop. Press Run again 
to get  the corresponding 

value of R1 to hold in the 
display. The program shows 
values of R2 normally in-
cremented upwards in value, 
while the corresponding R1 
values increment downwards. 
This can be changed, and the 
program run backwards, by 
going to step 26. The values 
of delta and the resistance 
value used as the starting 
point for the search can be 
changed  after  any  stop 
command,  by  carefully 
following the execution in-
structions printed with the 
program. 
And there you have it — 

the solution I have been using 
to try to get a grasp on these 
slippery  parallel  problems 

CODE  MEMORY REGISTERS 

* M 0 — R  (resistance) 24 

15 

23 
23 

15 
23 

23 51 
24 
24 

14 

13 
14 

13 
24 
24 

02 

22 

01 
02 

22 
05 

01 
07 
06 

05 
71 
19 
41 

19 
01 
02 

51 

13 04 
24 07 

01 
41 

23 04 
24 01 

61 

15 22 

23 03 

24 06 

41 

24 06 
24 05 

41 

14 41 

13 40 
00 

23 07 

24 04 
74 

24 03 
13 00 

24 07 
74 

oo 
23 07 

24 05 

Program 3. RT = 111(11R1) -/- +...(11R2)  

M I 

M 2 

M 3 

M 4 

M 5 

M 6 

M 7 

17 working register 

that crop up every now and 
then in my electronic en-
deavors. At this point, your 
only complaint is probably 
that it just takes too long to 
load a program into the 
calculator every time one of 
these problems comes up. If 
only you had a fancier, card-
programmable one. You most 
likely have the equivalent and 
you may not even know it. 
It's called a cassette tape 
recorder  — those  little 
demons  that  have  been 
turning up everywhere some-
one wants to put something 
on tape. No, no special cir-
cuits are needed to read and 
write, either. Just sit down 
with the programs in front of 

-WI incremented working register 

— RT at n-1 working register 

— n-1  working register 

RT at n 

AT 

incremented working register 

(total resistance desired) 

incremented working register 

STEP INSTRUCTION  INPUT 

1 Key in program 

2 Store resistance 

3 Store total resistance desired 

4 Run program 

RT 

ter 

KEY  OUTPUT 

STO 0 

STO 6 

f PGRM 

R /S 

5 Run again  R/S 

6 Values can be changed after any run, 

but, note well, the R/S button is 

pressed twice to complete one run 

7 If differences between RT's at n 
and n-1 are equal, program opts 
for n-1, i.e., the least number of 

resistors 

8 Can add Swr Tag to program to compute 
svvr caused by the use of RT actual 
instead of the ideal RT desired 
if appropriate. 

nor n-1 

whichever 

gives AT 

closest to 

RT desired. 

RT actual at 

nor n-1. 

STEP  KEY  CODE 

Change 39 to GTO 45  13 45 

Add  45  R/S  74 
46  RCL 6  24 06 
47  f x ..>-y  14 51 

48  x  y  21 
49  71 

9  To execute Swr Tag, press R/S 

again after keying in step 
additions and changes  R/S  Swr Ratio 

+ (11Rn_i)-+ (11Rn)1, 
find n (and RTn) or n-1 (and RTn-1), whichever is closest to RT desired. 
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STEP  KEY  CODE 

01  RCL 0  24 00 

02  RCL 1  24 01 

03  +  51 

04  STO 2  23 02 

05  f Pause  14 74 

06  RCL 0  24 00 

07  X  61 

08  RCL 2  24 02 

09  RCL 0  24 00 

10  —  41 
11  ÷  71 

12  STO 3  24 03 

13  f Pause  14 74 

14  f Pause  14 74 

15  f Pause  14 74 

16  RCL 4  24 04 

17  g x*0  15 61 

18  GTO 28  13 28 

19  RCL 2  24 02 

20  GTO 02  13 02 

21  RC L 2  24 02 

22  RiS  74 

23  RCL 3  24 03 

24  RiS  74 

25  GTO 16  13 16 

26  1  01 

27  STO 4  23 04 

28  RCL 2  24 02 

29  RCL 1  24 01 

30  41 

31  GTO 04  13 04 

32  0  00 

33  STO 4  23 04 

34  GTO 19  13 19 

MEMORY AD 

MEMORY REGISTER 

0 

1 

2 

3 

4 

At  (total resistance) 

(incremental change in resistance) 

-  R2  incremented working register 

R1 incremented working register 

direction flag 

M 5 

M 6 
M 7 

forward = 0 

reverse = 1 
— FREE 

— FREE 

— FREE 

STEP  INSTRUCTION 

1  Key in program 

2  Store desired total resistance 

3  Store incremental change 

4  Run program. Display will pause 

on R2 for 1 blink, then pause 

on R1 for 3 blinks. 

5  Stop program run on 3 blinks. 

If want to hold the values just 

seen (i.e., see them again without 

running program), key in 

6  Push run and will hold R2 

until Step 7 

7  Push run again and will hold R1 

until decide on Step 8 or Step 9 

8  If decide R2 to increment up once 

more, go to Step 4 

9  If decide R2 to increment backwards 

(over values just seen), Press 
and Run 

10  Can hold while counting backwards 

by going to Step 5. If want to 

continue going backwards after hold, 

push Run again after Step 7 

11  Can turn around and count up again 

by stopping run, pressing 

and going to Step 4 

12  Can change value of .at any time 

by entering new value after stopping 

run and going to Step 4 or Step 9 

13  If desire not to start count from 

At but rather from a higher value, 

enter value in display, push 

and go to Step 4 

14  Do not run backwards to point where 

R2 is smaller than At 

INPUT  KEY  OUTPUT 

STO 0 

STO 1 

f PRGM 

R/S  (R2) 

(R1) 

GTO 2 1 

R/S  R2 

R/S  R1 

GTO 2 6 

R/S 

R/S 

R/S 

GTO 3 2 

R/S 

new  STO 1 

GTO 0 4 

incremented 

backwards 

(R2) 

(R1) 

Program 4. A controlled endless loop program that runs through the possible resistor parallel combinations that give the desired 
total resistance. Rj = RtR2I(R2 - Rd, where Rt <RI and Rt < R2, given only Rt and ,̂ (delta — incremental change in R2 for 
every run) but not given Ri or R2. 

you and read the program-
ming steps (just the steps, one 
after the other, sequentially) 
into the mike. Now, note the 
marking on the tape counter 
at the beginning, file it, and 

STEP 

01 

02 

03 

04 

05 

06 

07 

08 

KEY 

RCL 0 

RCL 1 

X 

RCL 1 

RCL 0 

STO 2 

MEMORY REGISTER 

• M 0  At  (total resistance) 

* M 1 

M 2 

M 3 

R2 

R1  (calculated value of second resistance) 

FREE 

you're ready at a moment's 
notice to load the program. 
With practice, you can load a 
49-stepper in under a minute 
(two at the outside, if you're 
not used to doing it). 

CODE 

24 00 

24 01 

61 

24 01 

24 00 

41 

71 

23 02 

(one of parallel resistances) 

M 4 

M 5 

M 6 

M 7 

Last but not least, has 
anyone figured out an easy 
way of doing problems of this 
nature on a slide rule? No, 
don't laugh! I don't own one 
of those little calculators yet, 

— FREE 

— FREE 

— FREE 

— FREE 

STEP INSTRUCTION  INPUT 

1  Key in program 

2  Store total resistance 

3  Store value of one of 

parallel resistances 

4  Run program 

5  Can change At and/or 

R2 at the end of any 

run 

At 
R2 

but I must admit to con-
stantly trucking on down to 
my friend's house with an 
armload of problems and a 
pocketful  of programs on 
assorted cassette tapes! • 

KEY 

STO 0 

STO 1 

f PR GM 

R/S 

OUTPUT 

R1 

Program 5. Rj = RtR21(R2 - Rt), where Rt <RI and Rt <R2, given Rt and R2, to find Ri. 
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George Young WB6JYK 
Sierra High School 
Tollhouse CA 93667 

At Last! 
An RFI-free Computer! 

—report on the Cromemco Z-2 

Ivolunteered to put to-
gether a Cromemco Z-2 

for the express purpose of 
doing a review of it for 73. I 
picked up the unit one day 
from Mike Sannes at the Byte 
Shop in Fresno. The unit was 
ready to go back down the 
hill to Mike the next after-
noon. That should tell you 
something about how it went 
together. 
The Cromemco Z-2 is a 

computer  system.  The 
portion of the system that I 

The completed Z-2. Photo courtesy of Cromemco. 

assembled would be called 
the mainframe. The main-
frame of a computer is the 
power supply, the mother 
board (a bus in which all the 
plug-in  cards  plug  into 
sockets), and the cabinet that 
houses these assemblies. 
When you pick up the 

boxes (there are two — the 
power transformer is in a 
separate  box),  your  first 
thought is going to be, "How 
am I going to get that big box 
into the car?" It is big, but it 

Z—at 
eq1/71,CNIfirrycli; pfe77L__ • 

C  4Cinsuripsetwirsera. 

will go in. Don't drop the 
small box on your toes; you 
won't hurt the transformer 
very much, but you will have 
a very sore, or broken, foot. 
One way to get an idea of 

the value of a product is to 
note how it is packed by the 
manufacturer. The more the 
manufacturer thinks of his 
product, the better he packs 
it for shipment. When you 
open the big box, you are 
going to find a smaller box 
inside floating on styrofoam. 

You get your first inkling of 
the quality that is coming at 
this point. Not only does this 
manufacturer think a lot of 
his product, but he has gone 
to no little effort to see that 
when you get it, it will still be 
in the same condition that it 
was when it left the factory. 
Everything is wrapped and 
protected  from everything 
and everybody. 
I have an area about 4 feet 

by 6 feet that I use to shoot 
photos on. I had difficulty 
getting  everything  into 
this area, in order to get a 
shot of the kit contents. The 
photo doesn't really do the 
kit contents justice. Every-
thing is big and heavy — 
heavy,  thick  aluminum 
panels, rails, and side panels. 
No wonder the big box is so 
heavy. 
When  you  open  the 

power transformer box and 
fish the rascal out of the 
packing in that box, you are 
going to see quite a power 
transformer — 600 Watts of 
iron! 
Assembly starts with the 

construction of the power 
supply on the rear panel. The 
machine  work  is superb. 
Everything fits. The manual is 
not Heathkit style, but it is 
good and very easy to follow. 
You can do the whole thing if 
you can read and follow 
directions,  even  though 
nobody tells you what a KEP 
nut is. (It's a nut that has a 
serrated lock washer attached 
to it. I figured this out, so 
you should be able to, also.) 
The  mother  board  is 

assembled next. Cromemco 
calls this a Blitz Buss and it's 
really neat. They just barely 
etched the board. Almost all 
the copper is still on the 
board. This places a shield 
around every interconnector 
on the bus system, and it is 
probably why their computer 
can run at 4 MHz without 
problems. However, because 
they  removed  the  bare 
minimum of copper from the 
circuit board, you will get to 
see just how well you really 
can solder. I think you'll 
find out that it presents a real 
challenge. Use a heat-con-

IA 
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trolled iron with a small 
point, and do the job very 
carefully.  The  manual 
suggests ohmmeter tests after 
every solder connection. I 
used the Squawker ("Kilo-
baud Klassroom," Kilobaud, 
October, 1977, P. 70). It's 
much faster for this purpose 
than an ohmmeter. 
One thing that probably 

should be mentioned here is 
computers and RFI. The digi-
tal logic circuits in computers 
use lots of fast square wave 
pulses. Square waves are very 
rich in harmonic content. 
Keeping this radiation under 
control is of primary concern 
to hams. The Blitz Buss and 
the tightly enclosed metal 
box go a long way toward 
containi ng  this  potential 
source of RFI. 
Cromemco goes even one 

step farther in this respect. A 
very substantial line filter is 
"bonded" into the system to 
keep the potential RFI inside 
the metal box and off the ac 
lines. Cheers to Cromemco 
for this foresight! 

Assembly 

Assembly  proceeded 
smoothly, with the metal-
work sliding together as if it 
had silicone lube on it. I like 
quality workmanship. At this 
point, the assembled main-
frame looks like something 
you find only in the military. 
The cabinet  work  is ex-
tremely rugged and good-
looking. 
Now it's time for the 

initial  tests.  Everything is 
okay so far. But where's the 
line  cord?  I don't even 
remember seeing it. It's not 
listed in the parts list, either, 
that I can find. This has to be 
an oversight. Nobody would 
put out this kind of quality 
and leave out a line cord. But 
the line cord off my spouse's 
cornptometer fit, and the 
power supply checked out. 
The  mainframe  is all 

assembled now. Another test 
of a product is how it looks 
after it is assembled. Does it 
really look like the photos in 
the ads? This one does. In 
fact, the real thing looks even 
better than the ads. 

•••••• =. 
' '4ka:411 

The completed power supply on the rear panel. 

The processor board is 
next. The manual says it's an 
evening's work. Either I got 
lucky,  or the  manual  is 
wrong,  because 21/2 hours 
later the board was complete. 
Again, your soldering skills 
will be taxed. Things are 
really compact on the board, 
but, with reasonable care, the 
job can be done. There was 
only one problem here — one 
IC has no markings on it. 

The kit contents unpacked. 

When all the ICs are inserted 
in their sockets (everything is 
socketed), the empty one is 
7400. 

Ho  % Does It Work? 
Darned if I know. When 

you only have a mainframe 
and a processor board, you 
are a long way from having a 
computer.  You  still  need 
memory, you need an input 
device, and you need an 

output device. This is what is 
meant by a computer system. 
What we have here is a beauti-
ful and rugged cabinet, a very 
husky power supply, and a 
microprocessor board. This is 
the foundation upon which 
to build your system. 
I sometimes wish that I 

wasn't such a die-hard home 
brewer, because this would be 
the foundation that I'd use to 
build my system. • 
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wire wrapping 
center 

for quality electronic parts and tools. 

WIRE-WRAPPING KITS 

Contains: Hobby Wrap Tool WSU-30. 
(50 ft.) Roll of wire 
Prestripped wire 1" to 4" 
lengths (50 wires per package) 
stripped 1" both ends. 

Ware Wrapping Kit !Blue , WK 2 B $12 95 
Wire Wrapping Kit I Yellow, WK 2 Y $12 95 

Wire Wrapping Kit (White' WK 2 W $12 95 

Wire Wrapping Kit I Redr wk 214 $12 95 

111111111111 

WIRE-WRAPPING KIT 

Contains: Hobby Wrap Tool WSU-30. 
Roll of wire R-306-0050. (2) 14 
DIP's. (2) 16 DIP's and Hobby Board 
H-PCB-1. 

IWire-Wrapping Kit  IWK-36 (Blue)1516.9' , 

WIRE-WRAPPING KIT 

Contains: Hobby Wrap Tool WSU-30 M 
Wire Dispenser WD-30-B, (2) 14 DIP's. 
(2) 16 DIP's, Hobby Board H-PCB-1. 
DIP/IC Insertion Tool INS-1416 and 
DIP/IC Extractor Tool EX-1 

Wire-Wrapping Kit IWK-4B (Blue/ $25.99 

PRE CUT 

PRE STRIPPED WIRE 

STRIP WRAP UNWRAP 

HOBBY WRAP 

TOOL 

...www/ITTOIL 

Wire-wrapping, stripping, unwrapping tool for 
AWG 30 on.025 (0,63mm) Square Post. 

REGULAR 
WRAP 

MODIFIED 
WRAP 

Regular Wrap 

Modified Wrap 
WSU-30   

WSU-30M 
$6.95 

$7.95 

MO W WISP 

Mat. OW 630 

fidt  v 
wire 

wrapping 
tool 

COMPLETE 
WFTH BIT 
AND SI.11.1 

WIRE-WRAPPING TOOL 

For .025" (0,63mm) sq. post 
"MODIFI ED" wrap. positive 
indexing, anti-overwrapping 
device. 

For AWG 30 BW-630 

For AWG 26-28 BW 2628 $39.95' 

Bit for AWG 30 

Bit for AWG 26-28 BT-2628 

USE "C- SIZE NI CAD BATTERIES 

NOT INCLUDED) 

ROLLS OF WIRE 
Wire for wire.wrapping AWG-30 

(0.25mm) KYNAR wire. 50 ft. roll. 
silver plated, solid conductor. 
easy stripping. 

S.(e 513 17 I V. 5 $198 

51 98 
Id 98 

$1 98 

11'3 

WIRE DISPENSER 

• Wi th 50 ft. Roll of AWG 30 
KYNAR' wire-wrapping wire. 

• Cuts the wire to length. 
• Strips 1 of insulation. 

• Refillable (For refi Is, see above) 

WD-30-B $3.95 
WD-30Y 3.3.95 
WD-30-W $3.95 
WD-30 R $3.95 

Wire for wire 
wrapping AWG 30 

(0 25mm) KYNAR* 

wire, 50 wires per 

package stripped 

I both ends 

5 H ', $ 99 
; v 8  I.' $99 
8 NI 5'• .1.̀ $ 99  

i  1 /99 

' H $1 07 

$1 07 

SI 07 

$1 25 

II Si lb 

1.1 16 
8' A M, v,55,,W .s i ,.-„.13  $1 16 

Si 16 

$1 23 
3' SI 23 

+ , O W , W8.8 Wffe 1 10,1 
4" W  4 $1 23 

8 Am  NH, W ,Fl. 4 0,rg SI 23 

AWG 13',8 W ,5 5 i Hi, $1 30 
, Om, wq  W 5 , 'lg. 51 30 
, AWC, WhOo OOP r-1 1,8g ' W 5 5' $1 30 
.4. ANA . Po,' W 5e 5 I . ,g 5 8 5 '̀, $1 30 

r5 1 L fIrli 41' B 5, ,M, SI 38 
• S WG 1.5, W-5 '. . r g 10 4 50 061' SI 18 
• AWG WHolp W '8 8, . ,K 30 W SO 08,0 $1 38 
AWG Ref] woe 6 .ong }O N 50 060 St 38 

• MYNAH PINNWAL 

MINIMUM ORDER $25 00 SHIPPIN G CHARGE  I 00. N T CITY AND STATE RESIDENTS ADD TAD 

OK MACHINE & TOOL CORPORATION 
3455 Conner St. Bronx NY 104751112121 994 6600  Telex 125091 



DIP/IC INSERTION TOOL woe  PIN STRAIGHTENER 

STRAIGHTEN PINS 

P.C. BOARD 

4-Pole TS- 4 $1.39 

8-Pole TS- 8 $1.89 

12-Pole TS-12 $2.59 

RELEASE PICK UP 

14-16 Pin Diu IC Inserter 

14SERT 

INS-1416 

DIP/IC EXTRACTOR TOOL 

Extractor Tool 

The 4 a 4 5.1/16 inch board is made of glass coated EPDXY Laminate 
add features solder coated 1 oz copper pads. The board has provision 
for a 22/44 ,wo sided edge connector. with contacts on standard .156 
spacing. Edge contacts are non dedicated for maximum flexibility. 

The board contains a matrix of 040 in dia meter holes on .100 inch 
centers. The component side contains 76 two-hole pads that can scow', 
modate any DIP size from 640 pins. as well as discrete components 
Typical density is 18 of 14 Pie or 16-Pin DIP's. Components may be 
soldered directly to the board or intermediate sockets may be used for 
soldering or wire wrapping 

Two indeperdent bus systems are provided for voltage and ground on 
both sides of the board In addition, the component side contains 14 
individual   running the full length of the board for complete wit 
mg flexibility. These busses enable access from edge contacts to distant 
components These busses can also serve to augment the voltage or 
ground busses. and may be cut to length for particular applications 

Hobby Board 

PC CARD GUIDES 

Card Guides 

H PCB-1 

QUANTITY - ONE PAIR (2 pcs.) 

PC CARD GUIDES & BRACKETS 

Guides & Brackets 

QUANTITY - ONE SET (4 pcs.) 

PC EDGE CONNECTOR 

44 Pin, dual read out, .156" (3,96 
mm) Contact Spacing, .025" (0,63 
mm) square wire-wrapping pins. 

P.C.. Edge Connector  I CON 1 I $3.49 

P.C.B. TERMINAL STRIPS 
The TS strips provide positive screw activated clamp 
mg action. accommodate wire s res 14 30 AWG II. 80 
25nwn) Pins are solder plated copper 042 inch cimm w 

far on 200 iocn  centers 
• 

DIP SOCKET 

Dual-in-line package, 3 level wire-
wrapping, phosphor bronze contact, 
gold plated pins .025 (0,63mm) sq., 
.100 (2,54mm) center spacing. 

14 Pin Dip Socket 

16 Pin Dip Socket 

RIBBON CABLE ASSEMBLY 
SINGLE ENDED 

With 14 Pin Dip Plug 
24" Long (609mm) SE14 24 $3.55 

With 16 Pin Dip Plug 
24" Long (809mm) SE16-24 $3.75 

DIP PLUG WITH COVER 
FOR USE WITH RIBBON CABLE 

14 Pin Plug & Cover 

16 Pin Plug & Cover 

14-PLG 

16-PLG 

QUANTITY  2 PLUGS. 2 COVERS 

RIBBON CABLE ASSEMBLY 
DOUBLE ENDED 

With 14 Pin Dip Plug -2" Long DE 14-2 $3.75 
With 14 Pin Dip Plug -4" Long DE 14.4 $3.85 

With 14 Pin Dip Plug -8" Long DE 14-8 $3.95 
With 16 Pin Dip Plug -2" Long DE 16-2 $4.15 
With 16 Pin Dip Plug -4" Long DE 16-4 $4.25 
With 16 Pin Dip Plug -8 Long DE 16-8 $4.35 

TERMINALS 

• .025 (0,63mm) Square Post 
• 3 Level Wire-Wrapping 

• Gold Plated 
Slotted Terminal WWT-1 $2.98 

Single Sided 
Terminal 

WWT-2 $2.98 

IC Socket Terminal WWT-3 $3.98 

Double Sided 
Terminal 

WWT-4 $1.98 

25 PER PACKAGE 

TERMINAL INSERTING TOOL 
For inserting VVWT.1, WWT -2, VVWT-3, 
and VVWT-4 Terminals into .040 
(1,01mm) Dia. Holes. 

INS-1 j $2.49 

WIRE CUT AND STRIP TOOL 

Easy to operate  place wires (up to 41 in stripping slot with 

ends estending beyond cutter blades  press tool and PP11 
wir• is cut and stripped to proper  mr• wrapping  length 

The hardened steel cutting blades and sturdy construction of 

the tool insure long life 

Strip length easily .1h/stabie for y0.1f apt:Omahas* 

DESCRIPTION 
MODEL 

NUMBER 

ADJUSTABLE 
-SHINER' LENGTH 
 OF STRIPPED WIRE 

INCHES  TO  INCNES 

Price 

24 ga. Wire Cut and Strip Tool ST-100-24 1.' -  1,. $ 8.75 

26 ga. Wire Cut and Strip Tool ST-100-26 1. ' -  l' ." $ 8.75 

26 ga. Wire Cut and Strip Tool ST-100.26-87S 711" -  I' I. I 8.75 
28 ga. Wire Cut and Strip Tool ST-100-211 ti - -  li A ' 11.50 

30 qa. Wire Cut and Strip Tool sT-100-30 ,ii ' -  lEs ' $11.50 

riff ABOVE  It 01 CUT KID SIMI MO)) AK sot neei,caacl lox A1,111( 00 tIcIK .Sokfilico. 

OK MACHINE & TOOL CORPORATION 
3455 Conner SI Bronx NY 1047511(2)2) 994 -6600 IN Telex 125091 



Another Approach To the 

ASCII/Baudot Headache 

marriage between a Model 15 
and an SWTP system 

Garry 0. Caudell K4HBG 
3125 Robin Lynn 

Ashland KY 41101 

One Saturday afternoon, 
my  friend  Doug 

WA4ZVI and I were on 52 
doing  some  "micropro-
cessoring." We normally get 
off the local repeater for this, 
since we tend to get carried 
away and bore our local hams 
to death when we get off on 
computing. 
Doug and I have nearly 

identical systems for informa-
tion  exchange  purposes 

(SWTPC 6800, CT-1024, KC 
Standard  tapes,  Model  15 
hard copy). 
We had just received the 

latest SWTPC program (co-
resident editor assembler) and 
we were trying to figure out 
how to patch the program to 
give hard copy on our old 
Model  15 Teletypes  (ham 
radio compatible). 
Southwest Technical had 

given us some places to look, 
but it turned out that they 
were largely in error. 
After we spent quite a 

considerable time dumping 
program listings and searching 

96 

Fig. 1. Search program. 

00010  NAM  SEARCH 
00020  2000  ORG  $2000 
00030  OPT  0 
00040  'THIS PROGRAM SEARCHES ANY BLOCK OF MEMORY 
00050  'FOR A TWO BYTE STR ING 
00060  'STARTING AND STOPPING ADDRESSES ARE ENTER ED 
00070  'FROM THE KEYBOAR D" G.O. CAUDELL JUN 77 
00080  EO  BADDR  EQU  $E047 
00090  EO  OUTS  EQU  SEOGC 
00100  E0  0 UT4HS  EQU  $E0C8 
00110  EO  PDATA1  EQU  $E07E 
00120  AO  ASTART  EQU  $A002 
00130  AO  ASTOP  EQU  $A004 
00140  AO  ASEARC  EQU  $A000 
00150  AO  PAD DR  EQU  $A006 
00160  AO  ASTRNG  EQU  $A000 
00170  2000  CE  204E  SEARCH  LDX  ,C PSTART 
00180  2003  BD  E07E  JSR  PDATA1  'PR INT START MESSAGE 
00190  2006  BD  E047  JSR  BADDR  GET START ADDRESS 
00200  2009  FF  A002  STX  ASTART  STORE START ADDRESS 
00210  200C  CE  2055  LDX  XPSTOP  PRINT STOP MESSAGE 
00220  200F  BD  E07E  JSR  PDATA1 
00230  2012  BD  E047  JSR  BADDR 
00240  2015  FF  A004  STX  ASTOP  STORE STOP ADDRESS 
00250  2018  CE  205B  NEXT  LDX  X PSEARCH 
00260  201B  BD  E07E  JSR  PDATA1  SEARCH FOR MESSAGE 
00270  201E  BD  E047  JSR  BADDR  GET TWO BYTE STRING 
00280  2021  FF  A000  STX  ASTRNG  STORE STRING 
00290  2024  FE  A002  LDX  ASTART 
00300  2027  A6  00  REPEAT  LDA A 0,X  GET CHARACTER 
00310  2029  B1  A000  CMP A ASTRNG 
00320  202C  26  16  BNE  TESTX 
00330  202E  A6  01  LDA A 1,X 
00340  2030  B1  A001  CMP A ASTRNG-fl 
00350  2033  26  OF  BNE  TESTX 
00360  2035  FF  A006  STX  PADDR  STORE PR ESENT ADDRESS 
00370  2038  CE  A006  LDX  t PADDR  PR INT PR ESENT ADDRESS 
00380  2038  BD  EOCC  JSR  OUTS 



00010 
00020 
00030 
00040 
00050 
00060 
00070 

00FE 
00FE  1C 
OOF  80 

00080  17A2 
00090  17A2  BD  1 BF 0 

00100  17A5  01 
17A6  01 
17A7  01 
17A8  01 
17A9  01 
17AA  01 
17AB  01 
17AC  01 

00110  1A83 
00120  1A83  7E  1BF E 

00130 
TOTAL ERRORS 00000 

NAM  PATCH 
THIS PATCHES THE SWTPC CO-RESIDENT 
'EDITOR/ASSEMBLER FOR HARD COPY ON 
'BAUDOT TELETYPE 
'G 0 CAUDELL  JUNE 77 

ORG  $00FE 
FCB  $1C,$80 

ORG 
JSR 
FCB 

ORG 
JMP 
END 

MAKE ROOM FOR CONVERSION 

$17A2 

$16F0  BAUDOT INITIATE 
$01,$01,$01,$01,$01,$01,$01,$01 

$1A83 
$1BFE 

Fig. 2. Patch program. 

BAUDOT OUTEEE 

through with MikbJg,* we 
were not getting anywhere. It 
occurred  to me  that we 
should be making our com-
puters do at least some of this 
work for us. 

•Mi kbug is a registered trademark 

of Motorola. 

About this time, Doug had 
to go off and do some chores, 
so I proceeded to write a 
search program (see Fig. 1). 

Although I would really 
like to have a search program 
that searches for any length 
string, I decided to write a 
simple search program that 

would search for a two-byte 
string.  Once  I got  that 
working, I would complicate 
it later. 
As it turned out, the sim-

ple program worked so well 
that I never saw fit to add to 
it. It first asks for a starting 
address, then a stop address, 

00390  203E  BD 
00400  2041  FE 
00410  2044  BC 
00420  2047  27 
00430  2049  08 
00440  204A  20 
00450  204C  20 
00460  204E  53 

204F  54 
2050  41 
2051  52 
2052  54 
2053  20 

00470  2054  04 
00480  2055  53 

2057  4F 
2058  50 
2059  20 

00490  205A  04 
00500  205B  OD 

205C  OA 

00510  2050  53 
205E  45 
205F  41 
2060  52 
2061  43 
2062  48 
2063  20 
2064  46 
2065  4,7-
2066  52 
2067  20 

00520  2068  04 
00530  A048 
00540  A048  20 

A049  00 
00550 

TOTAL ERRORS 00000 

E0C8  JSR  OUT4HS 
A006  LDX  PADDR 
A004  TESTX  CPX  ASTOP 
03  BEG  DONE 

INX 
DB  BRA  REPEAT 
CA  DONE  BRA  NEXT 

PSTART  FCC  /START / 

FCB  $04 
PSTOP  FCC  /STOP  / 

FCB  $04 
PSEARC  FCB  $0D 

FCC 

FCB 
ORG 
FCB 

END 

RESTORE PRESENT ADDRESS 

/SEARCH FOR / 

$04 
$A048 
$20,00 

and then what to search for. 
Response is almost instanta-
neous for my 12K of mem-
ory. All addresses at which 
the string appears are dis-
played (don't clear memory 
and then ask for 0000 unless 
you have a lot of time). It 
will then ask you what to 
search for with the same 
memory limits as before. In 
fact, if you want to look at 
an area of memory, type a 
non-hexadecimal  character 
when it asks what to search 
for and you will go to Mikbug 
(I find an M appropriate). 
Examine memory with Mik-
bug, and then you can return 
to the search program with-
out having to set new limits 
simply by typing G. 
Armed with the above, 

things started falling out right 
and left. To prove it works, I 
am including the patch for 
the co-resident editor assem-
bler. Both of these programs 
were listed on the Model 15 
Teletype. 
The  Teletype  acts  the 

same as SWTPC intended the 
PR-40 to work. That is, the 
Teletype only works after a 
"Print" command. 
The hardest thing to find 

was  the  $00FE  location, 
which is the top of the 
SWTPC program. By changing 
this location, it makes room 
for my Baudot/ASCII and 
allows the entire program to 
be one block ($0000-$1C7F). 
See Fig. 2. • 
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Al Gerbens K7SBK 
1038 E. 6th Place 

Mesa AZ 85203 

Programming 

Coil Design 

at last... 
a use for computers! 

The  next  time you're 
faced with winding a 

small coil needed to add 
inductance  to  your  pet 
project, why not put your 
microcomputer to work as an 
assistant? Make sure your 
BASIC interpreter is resident, 
and then load the coil design 
program described here. Sit 
back  and  start  designing 
single  layer,  close-wound 
coils, using enameled copper 
(magnet) wire. 

Program Execution 

Let's  work  our  way 
through a typical run, and I 
think you'll wind up (pun) 
agreeing it's a pretty useful 
design tool. 

Inductance or Reactance? 

The designing of a coil 
begins with a need for a 
specific quantity of inductive 
reactance. This program will 
accept either required induc-
tance in microhenrys or re-
quired inductive reactance at 
a specified frequency. If you 
select the latter, then the 
program simply calculates the 
inductance in microhenrys, 
which will result in the reac-

tance you require. 

Coil Form 

Next  you're  asked  to 
select a coil form. Composi-
tion resistor bodies are excel-
lent small coil forms, with 
consistent diameters and a 
built-in set of leads to solder 
to. Coil form options, there-
fore, include 1/4, 1/2, one 
and two Watt resistor bodies, 
as well as a fifth option called 
"other form." Select it and 
you can enter the diameter of 
any form you intend using. 
Incidentally, if you choose a 
resistor body as the coil form, 
keep the value of the resistor 
as high as possible. 

Wire Size 

Now enter wire size in 
gauge. The program handles 
any wire size from 12 to 40 
gauge. The section of the 
program which handles the 
gauge to diameter conversion 
is easily modified to expand 
or reduce capability. The 
diameter of the wire obtained 
from  the appropriate "If-
Then" statement determines 
the number of close-wound 
turns of wire per inch of coil 

length. 

Design Output 

Your computer now per-
forms a few mathematical 
manipulations and outputs: 
1. A recap of wire size for 
your information. 
2. The diameter of the coil 
form in inches (even if you 
chose a resistor body as a 
form). 
3. The number of turns of 
wire required to yield the 
desired inductance. 
4. The length of the single 
close-wound layer of turns in 
inches. 
5. The length to diameter 
ratio. 
6. Any  recommendations 
which are appropriate. 
If the length to diameter 

ratio is less than one or 
greater than ten, you will 
receive  an  error  message, 
recommending a change in 
either wire size or coil form 
diameter. If the coil is too 
long to fit on the body of a 
resistor you have selected, 
then this information will be 
displayed at this time. You're 
then asked if you would like 
to select another coil form 

and/or wire size combination. 

Program Discussion 

I thought about incor-
porating a recommendation 
for  wire  size  and  form 
diameter to yield an optimum 
length to diameter ratio. This 
is certainly possible, and you 
may want to try it. Most 
people won't have the large 
selection of wire sizes or even 
standard-size coil forms re-
quired  to  implement the 
recommendations. Therefore, 
I left the wire size and form 
diameter inputs up to the 
operator. Look at line sixty-
eight. The variable H repre-
sents the required inductance 
in microhenrys. This is in-
creased  by  twenty-five 
percent in line sixty-eight. If 
you find that the coils wound 
using this program yield a 
relatively  high  inductance, 
just change line sixty-eight to 
read, perhaps: 

H = 1.15 * H, 
and vice versa for the other 
way around. 
In line eighty-six, note the 

function ASC (string name). 
This returns the ASCII code 
of the first character in the 
specified string. In our case, 
the string is only one char-
acter long, and, if A$ is equal 
to A, then T will be set equal 
to 65. If you don't have this 
function, simply delete lines 
86, 88, and 90, as they repre-
sent only a check to assure 
validity of the input in line 
84. 

System Requirements 

The  program  occupies 
approximately 2.5K of RAM, 
not  counting  the  BASIC 
interpreter. I have it running 
on  an  18K, Z-80 Digital 
Group system, with thirty-
two characters per line video 
display. The latter is the 
reason for line twenty-six, 
which is just a loop to allow 
time to read the scrolled 
presentation. 

Potential Changes 

How about altering this 
program to allow the oper-
ator to input the coil forms 
and wire sizes he has avail-
able, and let the computer 
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output the best combination? 
It is also quite possible to 
expand  the  program  to 

include  "non-close-wound" 
coils by inputting turns-per-
inch information. If you t-y 
this, watch out for that multi-

#= PRINT 

plier in line sixty-eight. It's 
probably too big. 
This program will allow 

you to quickly optimize coil 
specifications  using  your 
microcomputer. It addition-
ally incorporates readily avail-

PRO3RAM 

10  FOR X=1 to 16:# ":NEXT 

12  #"  SMALL COIL DESIGN" 

14 #"":#"PROGRAM LIMITATIONS:" 

16  #" 100 MICROHENRIES MAX. INDUCT." 

18  #" WIRE SIZE 12 GAGE MAX." 

20  #"  40 GAGE MIN." 

22  #" RESISTORS USED AS FORMS MUST" 

24  #" BE COMPOSITION TYPE." 

26  FOR X=1 TO 1500:N = 

28 

30  GOSUB 254 

32  #"WANT TO START WITH: 

34  #" 1—REQUIRED INDUCTANCE" 

36  #" 2—REQUIRED INDUCTIVE REACTANCE" 

38  INPUT C 

40  GOSUB 254 

42  IF C=1 THEN 62 

44  IF C>2 TrIEN 38: IF CO THEN 38 

46  INPUT"WHAT IS THE DESIRED INDUCTIVE 

REACTANCE IN OHMS",I 

48  INPUT"WHAT FREQ. IN MHZ. ",F 

50  H=I/(2*3.14159*F) 

52  #"REQUIRED INDUCT.= ";H 

54  #"MICROHENRIES": IF B>100 THEN 

#"100 MICRO—H MAX. PLEASE REENT 

ER" ELSE GOTO 68 

56  GOTO 46 

58  FOR X=1 TO 16:# ":NEXT 

60  GOSUB 254 

62  INPUT"WHAT IS THE DESIRED COI 

# 011: elt 

. 7 

able resistor bodies as coil 
form options. Even if you're 
not into home brewing equip-
ment, I think you'll enjoy 

trying and expanding on this 
application of a microcom-
puter. • 

References 

Mark's Mechanical Engineering 
Handbook, 6th Edition, McGraw-
Hill Publishers. 

2 "Graphical Coil Winding Aid," 
E.E. Palmer, Ham Radio Maga-

zine, April, 1977. 

LISTING 

L INDUCTANCE IN MICROHENRIES?" 1H 

64  IF H>100 THEN #11 100 MICRO—H MAX. 

PLEASE REENTER" ELSE 68 

GOTO 62 

H=1.25*H 

GOSUB 254 

e SELECT COIL FORM" 

#w  A— 1/4 W RESISTOR" 

#"  B— 1/2 W RESISTOR" 

66 

68 

70 

72 

74 

76 

78 

80 

82 

84 

86 

88 

90 

92 

94 

96 

98 

#" 

#n 

C— 1 

D— 2 

W RESISTOR" 

W RESISTOR" 

E— OTHER FORM" 

INPUT"?",A$ 

T=ASC(A$) 

IF T<65 THEN 84 

IF T>69 THEN 84 

IF AS="A" 

IF AS="B" 

IF AS="C" 

THEN D=.090 

THEN D=.140 

THEN D=.220 

IF A$="D" THEN D=.312 

100  IF A$="E" THEN 102 ELSE 110 

102  #"WHAT IS THE DIAMETER OF THE" 

104  #"COIL IN INCHES?" 

106  #": INPUT"?"'ID 

108  GOSUB 254 

110 INPUT "WHAT GAGE ENAMELED WIRE 

IS TO BE Ubtin",G 

112  IF G=12 THEN W=.081 

114  IF G=13 THEN W=.072 

116  IF G=14 THEN W=.064 

118  IF G=15 THEN W=.057 

120  IF G=16 THEN W=.051 
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122  IF G=17 THEN W=.045 

124  IF G=18 THEN W=.040 

126  IF G=19 THEN W=.036 

128  IF G=20 THEN W=.032 

130  IF G=21 THEN W=.0285 

132  IF G=22 THEN W=.0253 

134  IF G=23 THEN W=.0226 

136  IF G=24 THEN W=.0201 

138  IF G=25 THEN W=.0179 

140  IF G=26 THEN W=.0159 

142  IF G=27 THEN W=.0142 

144  IF G=28 THEN W=.0126 

146  IF G=29 THEN W=.0113 

148  IF G=30 THEN W=.01 

150  IF G=31 THEN W=.0089 

152  IF G=32 THEN W=.008 

154  IF G=33 THEN W=.0071 

156  IF G=34 THEN W=.0063 

158  IF G=35 THEN W=.0056 

160  IF G=36 THEN W=.005 

162  IF G=37 THEN W=.0045 

164  IF G=38 THEN w=.004 

166  IF G=39 THEN W=.0035 

168  IF G=40 THEN W=.0031 

170  IF G412 THEY 110 

172  IF G>40 THEN 110 

174  N=((40*H*W)+SQRT(((4*H*W)*(4 

176  N1=((40*H*4)-SQRT U(4*H*W)*(4 

178  IF N>N1 THEN N2=N ELSE N2=N1 

180  N2=(INT(N2*10))/10 

182  FOR X=1 TO 14:# ":NEXT 

184  GOSUB 254 

186  #"WIRE SIZE = ";G;" GAGE" 

188  eCoIL DIA. = "p;" INCHES" 

190  eNUMBER OF TURNS = "02 

A 100 

192  PCOIL LENGTH = ";(INT(N2*W*100)) 

/100;" INCHES" 

194  R=INT(N2*W*100/D)/100 

196  IF A$="A" THEN 242 

198  IF A$="B"  THEN 246 

200  IF AS="C" THEN 248 

202  IF A$="D" THEN 250 

204  eTFE LENGTH TO DIA. RATIO IS" 

206  #R 

208  IF R4,1 THEN GOSUB 228 

210  IF R>10 THEN GOSUB 236 

212  FOR X=1 TO 5:# ":NENT 

214  GOSUB 254 

216  INPUT"SELECT ANOTHER FORM? 

(Y OR N)n,c$ 

218  IF cs=”yn THEN 70 

220 INPUT "DESIGN ANOTHER COIL? 

(Y OR N),B$ 

222  IF BS=ny" THEN 30 

224  ePROGRAM TERMINATED" 

226  END 

228  eRECOMMEND THAT YOU USE EITHER" 

230  PLARGER WIRE OR A SMALLER COIL" 

232  #"FORM." 

234  RETURN 

236  #"RECOMMENDED THAT USE SMALLER WIRE" 

238  #"OR A LARGER COIL FORM." 

240  RETURN 

242  IF N2* 0.250 THEN #"COIL TOO LONG 

FOR 1/4 V FORM" ELSE GOTO 201 

244  GOTO 214 

246  IF N2* 0.385 THEN #"COIL TCO LONG 

FOR 1/2 V FORM" ELSE GOTO 204: 

GOTO 214 

248  IF N2*W>.567 THEN #"COIL TOO LONG 

FOR 1 V FORM" ELSE GOTO 204: 

GOTO 214 



250  IF N2410.678 THEN #"COIL TCO LONG 

FOR 2 W FORM" ELSE GOTO 204: 

GOTO 214 

252  GOTO 214 

251+ #" 

256 RETURN 

RUN 

SMALL COIL DESIGN 

PROGRAM LIMITATIONS: 

100 MICHOHENRIES MAX. INDUCT. 

WIRE SIZE  12 GAGE MAX. 

lo GAGE MIN. 

RESISTORS USED AS FORMS MUST 

BE COMPOSITION TYPE 

WANT TO START WITH: 

1- REQUIRED INDUCTANCE 

2- REQUIRED INDUCTIVE REACTANCE 

? 2  NEAT GAGE ENAMELED WIRE IS TO BE 

USED ? 

BE USED? 32 

WIRE SIZE = 30 

COIL DIA. = .14 INCHES 

NUMBER OF TURNS = 270.1 

COIL LENGTH = 2.70 INCHES 

COIL TOO LONG FOR 1/2 W FORM 

SELECT ANOTHER FORM? (Y OR N) Y 

SELECT COIL FORM 

A- 1/41.4 RESISTOR 

B- 1/2 II RESISTOR 

C- 1  V RESISTOR 

D- 2  W RESISTOR 

E- OTHER FORM 

?B 

WHAT IS THE DIAMETER OF THE 

COIL IN INCHES? 

WHAT IS THE DESIRED INDUCTIVE RE  WIRE SIZE = 30 GAGE 

ACTANCE IN OHMS  1500 COIL DIA. = 1.5 INCHES 

WHAT FREQ. IN MHZ 14.230 NUMBER OF TURNS = 17.7 

REQUIRED INDUCT.=16.776712  COIL LENGTH = .17 INCHES 

MICROHENRIES  THE LENGTH TO DIA. RATIO  IS 

.11 

SELECT COIL FORM  RECOMMEND THAT YOU USE EITHER 

A- 1/4 V RESISTOR  LARGER WIRE OR A SMALLER COIL 

R- 1/2 W RESISTOR  FORM. 

C- 1  W RESISTOR 

D- 2  14 RESISTOR  SELECT ANOTHER FORM? (Y OR N) Y 

E- OTHER FORM 

? B 

WHAT GAGE ENAMELED MIRE IS TO 

SELECT COIL FORM 

A- 1/4- W RESISTOR 

B- 1/2 W RESISTOR 

101 A 



C— 1  W RESISTOR  NUMBER OF TURNS =69.4 

D— 2  W RESISTOR  COIL LENGTH = .55 INCHES 

THE LENGTH TO DIA. RATIO IS 

?D  1.77 

WHAT GAGE ENAMELED WIRE I S TO BE 

E— OT HER FORM 

USED? 3.2 

WIRE SIZE = 32 GAGE 
COIL DIA. = .312 INCHES 

SELECT ANOTHER FORM? (Y OR N) N 

DESIGN ANOTHER COIL? (Y OR N) N 

PROGRAM TERMINATED 

READY 

TELETYPE° MODEL 33 ASR 
COMPLIER I/O COMPLETE WITH: 

• Tape Punch  • Reath to Co 
• Tape Reader  • Tine/Local Hired 

• (,uaranieed 30 Pass 

$840°° 
INCLUDING PACKING 

F.O.B. • N.J. FACTORY 

COMPLETE COVER READY TO INSTALL 
COPY HOLDER 1182036) 
TAPE UNWINOER (12" NEW) 
WIND UP PAPER TAPE WINDER II") 
ELECTRIC PAPER WINDER ILPW 300 NEW) 
DEC TYPE READER RUNCARD 
ACOUSTIC COUPLER 
OMNITEK 501A (NEW) 

READER POWER PACK 11E12134) 
EIA RS232 INTERFACE   
ACOUSTIC COVERS wrth FAN (NEW) 

If 11,. For TE1.111Pr Ile Have 11. 

,IIU don) ,er %hal UM nred.  tI I or N RUE 

TELETYPEWRITER COMMUNICATIONS SPECIALISTS 

$ 35 00 
S 14 00 
55 00 

$ 5200 
$ 50 00 
$ 45.03 

S100 03 
$ 35 00 
S 55 00 
52%00 

550 Springfield Avenue  •  Berkeley Herghts. N 1 07922  113 
12011 464 5310  • TVIX 710 9861016  • TELEX 13 6479 

SUBSIDIARY OF VAN'S W2DLT ELECTRONICS. 

IDS 
• 

INTERNATIONAL DATA SYSTEMS, INC. 
400 North Washington Street Suite 200, Falls Church, Virginia 22006 U.S.A. 

rt eINTERNATIONAL DATA 
7, la.)SYSTEMS, INC.  1976 

MORSE 
CODE 
TRAINER 

*  KEYER =  

KEY 
ON  COMPUTER  OUTPUT  PHONES 

1111 °  •  
F 

Telephone 

(703) 536-7373 

MORSE CODE TRAINER/ 
KEYER, The MCTK is a hard 
ware/software package which 
allows your computer to TEACH 
Morse Code key your trans-
mitter, and send prestored 
messages Uses New Code 
Method- for Morse training 
The MCTK is optically isolated 
from your computer and is also 
mechanically  isolated  from 
your transmitter, BASIC pro-
grams are Included written in 
MITS BASIC, PTCO BASICS 
and North Star BASIC Kit Price 
529 00 Delivery is from stock 

110 
all for detailed product brochures Many other items available Payment with order shipped prepaid Master Charge 

THE 
CRITIC'S 

h„  CHOICE 

‘106  f 
ir  

DM-170 

Active Filter 
Demodulator 
r.t.cai DUVVS CrC Ch00.11, the DM ,70 erry 
•,,, ,,,lator to give Mem more features at 

• Wr.le for informatmn and compare 
'or he cr.. hare  twos Nil  MIPS Wired 

Fuson CORP. 
P.O. Box 976 

Topeka, Kansas 66601 

(913) 234 —0198  F5 

CANADIANS! 
Eliminate the Customs Hassles. 
Save Money and get Canadian 

Warranties on IMSAI and S-100 
compatible products. 

IMSAI 8080  KIT $ 838.00 

ASS. $1163.00 

(Can. Duty & Fed. Tax Included). 

AUTHORIZED DEALER 

Send $1.00 for complete IMSAI 
Catalog. 

We will develop complete applica-
tion systems. 

Contact us for further information. 

Rotundra 
Cybernetics 

Box 1448, Calgary, Alta T2P 2H9 

Phone (403) 283-8076 

R13 
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90-12 
Card Extender has 100 contacts — 50 
per side on  125 centers — Attached 
connector — is compatible with S-100 
Bus Systems  $25.00 

3690 6.5" 22/44 pin .156 ctrs. Ex-
t. den  512 00 

12 hr LED Alarm Clock uses 31/4  
digit 8 LED Display with AM/PM 
indicators and colons Direct drive. 

PIN to PIN interface with 51998A 
C Just add Switches AC Supply, 
Alarm  Display and I C only 

$7.95 or 2/$15.00 

$29 50 

,•••• " 

SPECIAL 
t4cs2 too IS. I4 
"IC S2 to ime *1 • 
•.•  •• Om 'Tr 
••• Car 

.."" 
. 

PRIORITY  ONE  ELECTRONICS 
10031 Woodley Nee Sepulveda CA0 91343 

0 0 k Terms  VISA, MC, BAC. Check. Money Order C 0 0 . U S Funds Only CA residents add 6% sales tax Mini 

mum order 610 00 Orders less than 675 00 include 10% shipping and handling, excess refunded Just in case 
please include your phone no  "Sorry, no over th• counter sales"  Geed *no April IS, 1971 

sena to, ow ,al•st Prochur.  phone orders welcome (213) 893-8202  oemenoiR•111U100011.1141tmo441forM40 



Keith R. Smith WA6JSF 
4590 Ensenada Drive 

Woodland Hills CA 91364 

Outstanding 

Computer Bargain 

Exposed 

—a novice builds the BYT-8 

H ave  you  seen  the 
BYT-8 on display in 

the Byte Shops? This little 
machine, with its rather plain 
black and beige aluminum 
cabinet with wraparound top, 
is not much larger than a 
portable  typewriter  case, 

Photo A. BYT-8 cabinet. It's 
operation. 

not fancy, but it's functional and nicely sized for tabletop 

measuring approximately 15" 
wide, 7" high, and 11" deep. 
Inside it contains a 10-slot, 
S-100 bus mother board and 
has a 10 Amp power supply 
(+8 V dc, -±18 V dc) and an 
MWRITE logic circuit. It uses 
an optionally provided fan. 

The front panel is unclut-
tered, having a start/restart 
switch and an LED to indi-
cate that the power is on. The 
power  master switch  is 
located on the back panel to 
lessen  the  temptation  of 
curious switch flippers who 

may visit the computer room. 
At first glance the kit 

appears simple, so putting it 
together should be a snap, 
even for the novice. However, 
the manner in which the 
assembly  instructions  are 
written makes it more of a 
challenge. If you can spare 
the time, I'll tell you all 
about it. 

My BYT-8 is the first of 
several  building projects 
which I hope will provide me 
with a fully-operational home 
computing system in the near 
future. I must point out that 
I have not yet accumulated 
all the components necessary 
to get it operational, so that, 
at this point, it hasn't been 
fully tested. Therefore, all the 
comments made here relate 
strictly to my experience in 
selecting and building the 
mainframe assembly. 

I was attracted to the 
BYT-8 initially because of its 
compactness  and apparent 
simplicity. It affords one the 
opportunity to get started in 
this new hobby in a modular 
way without a large initial 
capital outlay. It also gave me 
some time to study various 
optional paths I might take 
while getting my feet wet in 
kit-building activity. Once I 
had taken the initial plunge, I 
was  reasonably  certain  I 
would pursue the activity 
until  I had  a complete 
system. That first commit-
ment, for me, was a difficult 
hurdle to overcome. 

The First Steps 

Before making my initial 
selection, I suppose I did the 
normal amount of agonizing 
over the offerings of the 
many computer companies 
which advertise in the popu-
lar home computing maga-
zines. I even attended two 
large home computer shows 
on the West Coast and hung 
out at the local computer 
shops. I joined a computer 
club at work. I read every-
thing I could get on the sub-
ject; little did it matter that I 
understood only a small part 
of what I read. In the end I 
was confused and indecisive, 
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but I did know lots of buzz-
words and could smile and 
rod knowingly when people 
spoke of such things as dy-
namic memories, EPROMs, 
machine cycles, and the like. 
By doing some home study-
ing, I even got to know some-
thing about BASIC program-
ming.  I became aware of 
BASIC's general capabilities, 
though I still cannot claim 
any proficiency in the lan-
guage. The point of this is 
that I began to look at the 
various systems offered in 
terms of both their hardware 
and software capabilities. 
After  considerable soul-

searching, I finally narrowed 
my selection down to equip-
ment offered by The Digital 
Group,  Processor  Tech-
nology, and Technical Design 
Laboratories.  All of these 
systems appeared  to best 
meet my basic objectives for 
a system, both from the 
standpoint of the hardware 
and  from  software  avail-
ability. In the end, TDL's 
Z-80 CPU (ZPU), with its 
5-100 bus compatibility, won 
out over the others. However, 
this immediately posed an-
other problem, since, at that 
time, TDL did not offer a 
complete package to house 
their card. I had to seek a 
solution to that problem. 
At this point, I recalled 

having seen the BYT-8 at a 
nearby store, and I really 
became interested in it as a 
possible part of my system. I 
wondered if a 10-slot mother 
board would be large enough 
to meet my ultimate needs. 
The arguments of the Byte 
Shop people convinced me 
that it would do. I currently 
envision my initial system as 
comprised of the Z-80 CPU 
board supported by the TDL 
Z-80 monitor board (this con-
tains 2K ROM, 2K RAM, 2 
serial and 1 parallel input/ 
output ports, plus a cassette 
interface). To this I plan to 
add a 16K memory board and 
a video interface. This should 
afford  me  plenty  of ex-
pansion room, especially in 
light  of  the  high-density 
memory boards which are 
currently  available.  Since 

most boards use one Amp or 
less per board, the 10-Amp 
power  supply  should  be 
sufficient. 
Before making the de-

cision to buy the BYT-8, 
however, I looked at the 
possibility of purchasing an 
lmsai  mainframe assembly 
without the front panel. I am 
convinced  that  the  front 
panel is not needed for my 
application and is simply a 
source of additional trouble. 
It appeared  to  be cost-
effective  to eliminate the 
front panel if I could. The 
Imsai sans the front panel 
would have cost about $70 
more than the BYT-8 (priced 
at $299). Since I had con-
vinced myself that I only 
needed 10 slots, the larger 
cabinet and 28-Amp power 
supply didn't hold much ap-
peal for me. The only other 
alternative was to pick up a 
mother board here and a 
power supply there and find a 
cabinet somewhere to mount 
it all in. Since I am new in the 
hobby, I wanted someone to 
hold my hand a bit, so I 
opted for the BYT-8 kit. I 
slapped down my Master-
charge card and walked out 

of the Byte Shop with the kit 
under my arm. 

Now the Fun Begins ... 

Once I had the box home, 
I opened it and began to read 
the instructions. I was pre-
pared for the worst, since I 
had heard from others that 
computer kits are a far cry 
from Heath kits. At this point 
I can say they were not exag-
gerating with respect to the 
BYT-8.  (Since constructing 
the BYT-8, I have put the 
TDL ZPU together and found 
it to be almost Heathkit-like 
in its approach.) At this 
point, I want to make it clear 
that the criticism presented 
here is aimed principally at 
helping the novice builder — 
either directly, by giving him 
the benefit of my experience, 
or indirectly, by prompting 
the manufacturer to improve 
his assembly instructions to 
make them easier to follow. 
Those experienced in this 
field may feel  I am nit-
picking, but I feel this is not 
so.  I have thrown out a 
number of lesser criticisms 
which I felt were too incon-
sequential to mention here, 
but which, in the interest of 

product improvement, should 
be considered. The kit manu-
facturer states early in his 
instruction manual, "For the 
most part, our discussion will 
be aimed at the Intermediate, 
but we will constantly give 
references and repeat things 
for  the  Neophyte  and 
Novice." At times, the in-
structions fail to keep this 
promise. The manual defines 
five categories of builders, 
from  the  neophyte  and 
novice through intermediate, 
advanced,  and expert. By 
Byte  Shop  definitions,  I 
should  be classified as a 
novice. 
My criticisms fall into two 

classes — those dealing with 
hardware design and those 
relating to documentation. I 
feel that those in the first 
class are not of a serious 
nature, if one is aware of 
them, and that those in the 
latter are mainly a nuisance 
which tends to take some 
pleasure  out of the  kit-
building experience and could 
cause those unfamiliar with 
electronics to blow a few 
components if they are not 
careful and observant. The 
hardware  aspects  will  be 

Photo B. BYT-8 top view. This shows the power supply and optional fan. MWRITE circuit 
consists of the two ICs and the voltage regulator between the power transformer and filter 

capacitor. 
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covered first, followed by the 
documentation  deficiencies. 

Hardware Shortcomings 

The most serious hardware 
problem  results from  the 
manufacturer's recent change 
to a PC board which is twice 
as thick as that used in his 
original design. This change is 
noted in the errata sheet, 
where it is stated that the 
change was made to provide 
proper board rigidity without 
the use of supporting struts, 
since the struts were found to 
be a source of short circuits 
to the mother board. While 
the  su bstitution  appears 
reasonable, the manufacturer 
has not properly considered 
the consequences of this de-
cision on the IC sockets pro-
vided.  The  pins  on  the 
sockets are too short to 
penetrate  the  board  far 
enough for reliable soldering. 
It is extremely difficult to 
apply heat to these short pins 
to assure a good solder joint. 
Since the traces are on only 
one side of the board, the 
holes are not plated through, 
and solder does not tend to 
wick up the hole along the 
socket pins. This condition 
occurs only in the MWRITE 
logic portion of the board. If 

Photo C. BYT-8 chassis — bottom view of mother board. 

this optional circuit is going 
to be used, the builder should 
exercise care here or purchase 
wire-wrap  sockets  whose 
longer pins will easily pene-
trate the board. The pins on 
the 100-pin edge connector 
present no problem, since 
they are long enough to 
properly penetrate the board. 
However, I should caution 

that the mother board re-
quires the 100-pin connectors 
to have a lateral (across-the-
connector  dimension)  pin 
spacing of 5/32 of an inch. 
This proved to be rather 
costly for me, since I found a 
ready supply of the 1/4-inch 
dimension  connectors  for 
only $3.50 each, but the only 
5/32-inch connectors I could 
acquire  cost  $7.35 each! 
(Maybe I should have bought 
the lmsai Half of my saving 
by not buying the  Irma' 
went for the more expensive 
connectors.) 
Apparently, when the new 

board was manufactured, two 
errors crept into the design 
regarding the connections to 
the power-on LED. The first 
of these is minor. The pads 
for the plus voltage supply, 
obtained through a dropping 
resistor, were changed to a 
new location, and the pic-

torials were not properly up-
dated. The other problem 
results from neglecting to 
drill the hole for the LED 
ground return. This simple 
operation must be done by 
the builder. 
One  other  design  de-

ficiency relates to the power-
on LED. The BYT-8 design 
solders the two leads of the 
LED to wires running to the 
mother board without any 
terminal  strip  to provide 
proper support of the leads. 
The unsupported leads are 
subject to damage or shorting 
whenever one works in the 
chassis or inserts or removes 
boards.  To eliminate this 
problem of hanging leads, I 
installed a two-lug terminal 
strip on a nearby chassis 
attach screw. (See Photo D.) 
This strip is close enough to 
the LED so that the leads 
would reach, and no addi-
tional holes were required in 
the chassis. Only one note of 
caution: One should take care 
that the solder lugs of the 
terminal  used  are  not 
grounded through the ter-
minal's  mounting  lug,  in 
order to preserve the BYT-8's 
ground independent of the 
cabinet. 
When it came time to in-

stall the top and bottom 
covers of the cabinet, I dis-
covered that the top was 
about 1/32 inch too short! 
The top is a wraparound 
affair, and the curvature was 
slightly off, so two of the 
mounti ng  holes  for  the 
attaching screw didn't quite 
line up with the threaded 
holes on the chassis side rails. 
I attempted to fix this con-
dition by reaming the holes 
out slightly, but this failed to 
give enough relief to line the 
screws up with the holes. To 
have continued on this tack 
would have required holes 
too large for the screw heads 
and would have necessitated 
the use of large washers. In-
stead, I elongated the holes 
on one side, drifting them 
down and back with a small 
file. This made the top fit 
acceptably  well,  but still, 
there is a narrow gap along 
one side. 
My final hardware com-

ment is directed to the manu-
facturer.  I recommend 
strongly  that the mother 
board be solder masked to 
make it less likely that we 
novices will bridge the traces 
when we solder in the bus 
sockets.  Those traces are 
really very close together! 

Software Shortcomings 

None of the documen-
tation  defic iencies  cited 
below are considered highly 
critical, but, by being aware 
of them, the inexperienced 
builder may avoid time-con-
suming, if not costly, pitfalls. 
The construction notes are 

contained in an attractive 
vinyl  loose-leaf notebook. 
Unfortunately, the instruc-
tions are somewhat  dis-
organized. The manufacturer 
should hire a programmer to 
write the assembly instruc-
tions,  since  programmers 
should be orderly in their 
thinking processes and would 
appreciate  the  need  for 
logical  progression  in as-
sembling the kit. The writer 
of the instructions provided 
apparently did not put organ-
ization very high in his order 
of priorities. The document 
contains much irrelevant text 
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and a number of meaningless 
photographs  and sketches. 
These and a number of re-
dundancies  can  be  over-
looked. However, some of the 
photographs needed for an 
understanding  of  the 
assembly are of poor quality, 
and proper highlighting of 
necessary details has been 
omitted. For example, the 
master diagram is a top view 
photograph of the mother 
board installed in the cabinet. 
Most  of the components 
show up well enough in this 
view, but the jumpers blend 
into the background and are 
difficult to see. Small (less 
than 1/16 inch) labels are 
penned in, but even these are 
difficult to see — in some 
cases, they are black written 
on dark grey. This is one area 
that the manufacturer should 
seriously consider for im-
provement. 
At this point, follow me as 

I flip through the pages of the 
instruction manual and point 
out some of the areas where 
problems may be avoided. 
Parenthetical numbers refer 
to the page numbers in my 
instruction manual. (Possibly, 
later  edi tions  will  have 
different page numbers and 
will, hopefully, have clarified 
these points.) 
The assembly instruction 

section has an overview which 
lists the steps from unpacking 
the kit through the final 
testing (AS1-4). This overview 
is important, since it is the 
only place where I found an 
unambiguous description of 
the construction steps re-
quired to assemble the kit. It 
was here, for example, that I 
found that I should have 
mounted the power trans-
former to the back panel be-
fore I assembled the cabinet. 
Unfortunately, I hadn't re-
membered that bit of wisdom 
at the critical point and pro-
ceeded to put the cabinet 
together first, as later instruc-
tions implied. This out-of-
step assembly caused only a 
little difficulty in bolting in 
the transformer and making 
the solder connections that 
otherwise would have been 
easy. Therefore, I suggest to Photo D. Close-up of the power-on LED lead supports added (see text). 

those building this kit that 
they take this list of steps out 
of the book and consult it for 
each major operation along 
the way. 
Several pages in the over-

view of the assembly are de-
voted to explaining the elec-
trical  characteristics  of a 
number of the components, 
such as capacitors, diodes, 
etc. (ASI-8). These pages may 
be of value to the neo-
phyte kit builder, but they 
are not complete enough with 
respect to diodes, as I will 
explain later. 
The expenditures for the 

two pictures showing how to 
unpack the kit could have 
been better used elsewhere to 
clarify  construction  steps 
(ASI-17 and 18). 
The detailed installation 

pictorial (ASI-26) contains an 
error on the bridge rectifier 
polarity (BR2). This picture 
shows the BR2 plus pin as a 
minus. However, this should 
cause only minor confusion, 
as the PC board has the 
correct polarity printed on it, 
as does the pictorial on page 
ASI-25. Also on page ASI-26, 
the builder should be aware 
that the center tap of the 30 
V ac winding of the power 
transformer (white/red) is in-

serted in the top-most hole 
on the PC board, while the 9 
V ac and 30 V ac leads are 
installed below it in that 
order. This detail  is not 
shown clearly anywhere in 
the instructions and only is 
apparent if one refers to the 
wiring schematic and com-
pares it with the PC board. In 
the  earlier  discussion  of 
diodes, the instructions failed 
to tell the neophyte how to 
identify  the  anode  and 
cathode of the diode. When 
he comes to the point where 
he must insert it into the PC 
board, he has a 50-50 chance 
of being right. It would be 
helpful if he were told (back 
on page AS 1-8) that the diode 
has a band on one end of its 
package which correpsonds 
with  the  straight  bar 
(cathode) on the symbolic 
representation of the diode. 
One last comment about page 
ASI-26 — the document per-
sists in saying that the trans-
former 30 V ac leads are 
orange, except for one place, 
the schematic of the trans-
former, where they are cor-
rectly identified as red. 
On  the  next  page 

(ASI-27), the voltage regu-
lator circuit components are 
photographed  and  super-
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imposed on the photograph 
as a schematic of the circuit. 
As so frequently happens in 
kits, components change in 
physical shape from time to 
time. In my kit, the 10-uF 
capacitors were not the same 
type as those shown in the 
pictorial. Instructions such as 
"caution polarity" are not 
very enlightening if one is 
unaware of what the polarity 
is supposed to be. It would be 
helpful if the polarity were 
indicated explicitly on the 
photograph. The schematic, 
while helpful to some, may 
be confusing to the uniniti-
ated, since the relationships 
between the components in 
the photograph and those in 
the  schematic  are  upside 
down. 
Page ASI-28 is a photo-

graph of the bottom of the 
mother board which is cap-
tioned "inspect and clean 
away residue." The text relat-
ing to this step (ASI-24a) is 
only slightly more informa-
tive than the picture. The 
builder should be told to 
thoroughly clean the resin 
residue and solder splashes 
from the board with alcohol 
and a small stiff bristle brush 
(acid brush obtainable at the 
local hardware store). The 
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board should be wetted thor-
oughly with the alcohol in a 
small area and brushed until 
all resin is dissolved. Before 
the alcohol dries, the board 
should be blotted with a 
clean absorbent cloth. Several 
cleanings may be necessary to 
remove  all  residue.  After 
cleaning, each solder joint 
should be inspected with a 
magnifying glass for solder 
bridges and cold solder joints. 
Cold solder joints may be 
identified as areas where the 
solder has a frosted appear-
ance. 
The transformer installa-

tion is indicated on page 
ASI-32. Here one gets the 
impression that the trans-
former is installed after the 
front and back panels are in 
place. This is wrong! This 
impression stems from a pic-
ture showing the back panel 
already in place. 
After reading page ASI-33, 

the neophyte may have some 
trouble installing the power 
cord grommet/strain relief, if 
he has never installed one 
before. He should have a pic-

torial to go by and a bit of 
encouragement that the task 
is at least possible. Attempt-
ing to push the two parts of 
this grommet together with 
the heavy line cord between 
them and to insert the entire 
assembly in the hole in the 
chassis is almost like trying to 
put a one-inch-square peg in a 
1/2-inch-round hole! 
The  schematic  of  the 

power transformer (AS 1-34) 
should have a note to instruct 
the builder to scrape the 
paint away from the lug 
mounting screw hole  so a 
good connection can be made 
for  the  ground  wire  of 
the line cord. This isn't made 
clear, and I imagine that some 
builders may wonder why 
there is no ground on the 
chassis when they come to 
that part of the checkout in 
later steps. 
Page ASI-40 has a much 

better view of the jumpers 
that were installed earlier in 
the  assembly  process 
(AS1-25). The photo has in-
creased contrast, and the de-
tails stand out more visibly. 

New! 
QS0 tape for the new exams. 

Code kit 

$19.95 

Tape only 

$4.95 

Get prepared! 
To pass the new FCC code exams, you'll need to identify 

unusual names, places, antenna heights, rig types and a variety 
of other items garnered from simulated QS0s. 
Now you can really study for the new exams with the 

Kantronics QS0 Tape! Our C-60 cassette sends simulated 
"on-the-air" transmissions at 71/2 , 10, 13, and 15 WPM. 
The QS0 Tape generates sharp, crisp code to exact 

Morse specifications, just as the FCC does. Order your 
QS0 Tape with Speed-Building Kit, or separately, today! 
Our other fine tapes are also available at 5, 71/2 , 10, 13, 16 and 
20 WPM speeds. 

11UKANTRONICS 
The Lightweight Champs. 

Telephone 913 842 7745 

Lawrence. Kansas 66044  1202 East 23rd St 

Here one realizes that the 
board has some changes in 
the location of the  LED 
power  con nections  from 
those pictured. Also on this 
page, one is instructed to 
connect  the  start/restart 
switch. The switch in my kit 
was  a double-throw 
spring-loaded center switch. 
The picture doesn't make it 
clear whether the second con-
nection to the switch is made 
to the top or bottom termi-
nal. Since the function imple-
mented here is the restart, 
and the front panel shows 
this in the "up" position, I 
reasoned that the connection 
should be made to the lower 
terminal on the switch. This 
means that the "start" posi-
tion has no effect. Possibly 
this puzzle is the result of 
substituting a double-throw 
switch for what was originally 
a single-throw switch. 
There is one last item. In 

providing instructions for the 
cabinet assembly, very little 
text is available; the manual 
relies almost totally on the 
pictorials. This is fine. How-

ever, it would be helpful if 
the size of the screws was 
specified in the drawings. I 
found that I used a wrong 
screw size when I later dis-
covered that the remaining 
screws wouldn't work. Thus, 
I had to disassemble a few 
things and reassemble them 
with different size screws. 

I Like It 

One might gather from all 
the gripes above that I would 
hesitate to recommend the 
BYT-8 to my friends. This is 
not the case. In spite of the 
above, I feel that it is worth 
what I paid for it, and, for 
those forewarned of the defi-
ciencies, it should pose no 
real problems. At this point, I 
have tested every part of the 
board that I can without the 
rest of the computer com-
ponents, and it appears to 
work as advertised. But who 
knows what I'll find when I 

plug in all the other com-
ponents? If I feel there is 
more to tell at that time, I'll 
let you know. In the mean-
time, happy soldering! • 
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ELECTRONIC SYSTEMS 
p.o. box 212 Burlingame CA 94010 

(4010 374 -5984 

Al) 

UART 
& BAUD 
RATE 
GENERATOR 
Part no. 101 
• Converts serial to parallel and 
parallel to serial 
• Low cost on board baud rate 
generator 
• Baud rates: 110, 150, 
300, 600, 1200, and 2400 
• Low power drain +5 volts and 
-12 volts required 
• TTL compatible 
• All characters contain a start 
bit, 5 to 8 data bits, I or 2 stop 
bits, and either odd or even 
parity. 
• All connections go to a 44 pin 
gold plated edge connector 
• Board only $12.00; with parts 
$35.00 

RS 232 TTL 
INTERFACE 

• —1,1—ita  

Part no. 232 
• Converts TTL to RS-232, and 
, (inverts RS-232 to TTL 
• Two separate circuits 
• Requires •12 and +12 volts 
• All connections go to a 10 pill 
gold plated edge connector 
• Board only $4.50; with parts 
$7.00 

DC 
POWER 
SUPPLY 
l'art no. 6085 
• Board supplies a regulated +5 
.01ts at 3 amps., +12,-12, and 3 
olts at I amp. 
• Board has filters, rectifiers, and 
regulators 
• Power required is 8 *ohs AC at 
3 amps., and 24 volts AC C.T. at 
1.5 amps. 
• Board only $12.50 

t 

""•• •••:. 

TAPE In iI(" i I I 

INTERFACE 
• IIa and re( ord Kansas Ca% 

Mandard tapes 
• Converts a low cost tape 
recorder to a digital recorder 
• Works up to 1200 baud 
• Digital in and out are TTL-serial 
• Output of board connects to 
inic. in of recorder 
• Earphone of recorder connects 
to input on board 
• Requires +5 volts, low power 
drain 
• Board $7.60; with parts $27.50 

• No coils 

8K 
STATIC 
RAM 
Part no. 300 
• 8K Altair bus memory 
• Uses 2102 Static memory chips 
• Memory protect 
• Gold contacts 
• Wait states 
• On board regulator 
• S-100 bus compatible 
• Vector input option 

• TR1 state buffered 
• Board mil N •22.50; with parts 
S 1 60.00 ( 

TIDMA 
Part I10. 112 
• Tape Interface Direct Memory 
kccess 
• Record and play programs with-
out bootstrap loader (no prom) 
has FSK encoder/decoder for 
direct connections to low cost 
recorder at 625 baud rate, and 
direct connections for inputs and 
outputs to a digital recorder at 
any baud rate. 
• S-I00 bus compatible 
• Comes assembled and tested 
for $160.00 

Part 
no. 107 

RF 
MODULATOR 
• (.011NertS %Rico to  ‘NI 111 0(111-

kited RE, Channels 2 or 3 
• Power required is 12 volts AC 
C.T., or +5 volts DC 
• Board $4.50; with parts $13.50 

TELEVISION 
TYPE WRITER 

'634 laill =11118. In MI N • 11111 

61.1.16.1 ,1111/  Ow.. an. eigl 
.... ,11* (6. .0 . 

,s...v.ce • sa 
•  • 

ipAPP:. 7.4 

Part no. 106 
• Stand alone TVT 
• 32 char/line, 16 lines, modifi-
cations for 64 char/line included 
• Parallel ASCII (TTL) input 
• Video output 
• 1K on board memory 
• Output for computer con-
trolled curser 
• Auto scroll 
• Non-distructire curser 
• Curser inputs: up, down, left, 
right, home, E01„ EOS 
• Scroll up, down 
• Requires +5 volts at 1.5 amps, 
and -12 volts at 30 mA 
• Board only $39.00; with parts 
5145.00 

APPLE I 
MOTHER 
BOARD 
Part no. 102 
• 10 slots — 44 pin (.156) con-
nectors spaced 3/4" apart 
• Connects to edge connector of 
computer 
• Pin 20 and 22 connects to X & 
Z for power and ground 
• Board has provisions for by-
pass capacitors 
• Board cost SI5.00 

MODEM 

Part no. 109 
• Type 103 
• Full or half duplex 
• Vt orks up to 300 baud 
• Originate or Answer 
• No coils, only low cost com-
winents 

• TTL input and output-serial 
• Connect 8 ohm speaker and 
,• ry stal mic. directly to board 
• Uses XR FSK demodulator 
• Requires +5 volts 
• Board $7.60: with parts S27.50 j 

To Order: Mention part number and description. For parts kits add "A" to part number. Shipping paid for orders 
accompanied by check, money order, or Master Charge, BankAmericard, or VISA number, expiration 
date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% for tax. 
Parts kits include sockets for all ICs, components, and circuit board. Documentation is included with 
all products. Dealer inquiries invited. 21 Hour Order Line: (408) 374-5984.  E21 



N. Richardson W4KFT 
655 Caribbean Rd. 
Satellite Beach FL 32937 

Do Biorhythms 

Really Work? 

HP-55 program you can use 

D 0 you know what is 
meant by biorhythm? 

this article describes a basic 
method to compute the val-
ues for calculating your bio-
rhythms. A flowchart and a 
program for the HP-55 pro-
grammable calculator are pro-
vided. You should be able to 
use this information, rewrite 
it for other calculators, or 
develop a program for your 
micro. If you haven't been 
exposed to this fascinating 
subject ... hang in there, and 
I'll tell all! 
The word biorhythm liter-

ally means movement charac-
terized by regular recurrence 
of beat, or a pattern of this, 
in living things. In a more 
strict sense, it means the 
study of biological cycles of 
man. Proper understanding 
and use of these cycles may 
help you plan for future 
events and forecast good days 
and bad days. It is one of our 
newer scientific disciplines 
and concentrates on three 
natural cycles that influence 
our physical, emotional, and 
intellectual actions or behav-
ior patterns. 
Scientists state that our 

biological cycles are set in 

110 

motion at birth. From then 
until death, we are influenced 
by these three cycles. (More 
are acknowledged, but bio-
rhythm study seems to be 
limited to these three.) The 
physical cycle, requiring 23 
days, is said to affect such 
things as strength, speed, re-
sistance to disease, coordina-
tion, and other bodily func-
tions. (It is easy to under-
stand why this is one of the 
more popular cycles!) The 
emotional cycle has a period 
of 28 days and is given reign 
over  our  mental  health, 
mood, creativity, sensitivity, 
and our perception of our-
selves and others. Last is the 
intellectual cycle, which re-
quires 33 days to be com-
pleted. It affects our ability 
to recall memorized facts, to 
learn, to be logical, and to 
analyze. 
When the three cycles start 

at birth, they start at a zero 
reference, or baseline, and 
proceed on a positive slope 
on the positive half of the full 
cycle. Halfway through the 
cycle, they return to the base-
line and enter the negative 
half of the cycle. At the end 
of the negative portion of the 

cycle, the zero reference line 
is crossed again, and the pro-
cess will then repeat itself. 
There are, therefore, three 

main parts to consider: the 
positive half cycle, the nega-
tive half, and the zero refer-
ence. The theory states that, 
during the positive portion, 
all capacities, energies, tal-
ents, and skills will be en-
hanced. The negative portion 
is described as a rehabilitation 
period during which all attri-
butes of the rhythms are of 
reduced  magnitude.  When 
any cycle crosses the zero 
reference line, that day is 
referred to as a critical day. It 
is during this period that we 
are most likely to experience 
accidents,  physical  harm, 
arguments, depression, inabil-
ity to learn, poor judgment, 
etc. All would depend on the 
cycle or cycles involved. 
It is possible to have 

single, double, and triple criti-
cal days. Double critical days 
are to be approached with 
extra caution.  Such  days 
occur when two cycles cross 
the zero reference line on the 
same day. They may both be 
on a negative slope or on a 
positive slope, or one may be 

positive while the other is 
negative. So far as I know, 
there seems to be no evidence 
to indicate a need to differen-
tiate between the three types. 
Triple critical days occur at 
birth and once every 21,252 
days, when all three are on a 
positive slope. So you can 
expect to be "born again" 
every 58 years and 67 days. 
By the way, the number 
21,252 is derived from the 
product of the three cycles. 

Without going into detail 
beyond the scope and intent 
of this article, it should be 
noted that a great number of 
well-documented cases have 
been recorded to support the 
biorhythm theory. Airplane 
crashes, train wrecks, auto-
mobile accidents, and other 
tragedies have occurred in 
very abnormal numbers when 
the responsible people had 
critical days. Theory tells us 
to use extra caution, self-
control, and restraint on criti-
cal days. Expect things to be 
subnormal on the negative 
half cycle. You may not beat 
world's records, but you will 
do your best during the posi-
tive half of the cycle, espe-
cially if two or all three 
cycles are so positioned. All 
other days will be "mixed." 
I'll get to more about these 
later in the article. 

Now let's get to the pro-
gram itself. The theory states 
that we complete a physical 
cycle every 23 days, an emo-
tional cycle in 28 days, and 
our intellectual cycle requires 
33 days. It also states that all 
three start in phase at birth 
on the positive slope. It is 
obvious that the three will 
immediately start to go out 
of phase with each other. 
Thereafter,  the  composite 
biorhythm situation will vary 
from day to day.  Small 
numerical values for each of 
the cycles would seem to be 
the best method to appraise 
them. 

In order to arrive at some 
suitable numerical value, we 
must first divide the total 
number of days alive (TDA) 
by the number of days in the 
rhythm cycle of interest. For 
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Fig. 1. HP-55 biorhythm program. 

example,  if the  TDA = 
10,000, and we are interested 
in the physical cycle (23 
days), the result would be 
10,000/23 = 434.78+. In this 
case, the person would have 
lived through 434 complete 
physical cycles and is into the 
current cycle by .78+. It is 
this fraction of a cycle that 
we are interested in. To con-
vert this decimal number to 
degrees, we multiply it by 
360, the number of degrees in 
one complete cycle.  This 
yields  approximately  281 
degrees. 
With this figure, we can 

see how far into the cycle we 

REGISTERS 

R 0 (111$04  

1 lliagra 
704   

R 5 

3 

33 - 

R8  hided) 
Avg   

'Leading.  
R 7   

FL2 

.3 

R.4 

R•7 

R.8 

are, but the figure is awk ward 
and, for so me, would be hard 

to position in the mind.  If, 

ho wever,  we  no w take  the 

sine of that angle, we arrive at 

-.98. This final figure gives us 

magnitude and polarity in a 

very succinct way.  By using 

the  sine  of  the  resultant 

angle,  the  nu merical  value 

will start at zero, increase to 

+1.00 at the top of the posi-

tive  half cycle,  decrease  to 

zero at 180 degrees (a critical 

day),  drop to -1.00 at 270 

degrees  (the  negative peak), 

and  return  to zero at  360 

degrees  for  another  critical 

day and the start of another 

DIVIDE 
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DIVIDE 
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TO 
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HALT 
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DISPLAYED 

RECALL 
DEG PRODUCT 

DIVIDE 
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CALCULATE 
SINE OF ANGLE 
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AUG ME MORY 
TO 
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VALUE DISP 

RECALL 
AVG MEMORY 

DIVIDE 
AVG ME MORY 
BY 3 
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DISP 

ADD i 
TO 
TDA ME MORY 

RECALL 
TDA 

Fig. 2. Biorhythm flowchart. 

1. Enter the program. 
2. In the run mode, store "360" in memory register number 2. 
3. In the run mode, store 23 in memory register number 3. 
4. In the run mode, store 28 in memory register number 4. 
5. In the run mode, store 33 in memory register number 5. 
6. Enter total days alive (TDA) in the x operating register. 
7. Press BST to place the program pointer to the start of the program. 
8. Press R/S to obtain the physical value. 
9. Press R/S to obtain the emotional value. 
10. Press R/S to obtain the intellectual value. 
11. Press R/S to obtain the average reading of the P, E, and I values. 
12. For the next day reading and subsequent days, repeat steps 8 
through 11. The program automatically increments the TDA value by 1 
after each set of readings. 

Fig. 3. The procedure. Note: If you forget what day you are 
reading you may obtain the current TDA figure by simply 
recalling memory number 1. This may be done at any time 
without affecting the integrity of the program. 

cycle. 

The math may be si mpli-

fie d  to:  sine(T D A  x 

360/nu mber  of  days  in 

cycle). This  is true because 

the sine of x degrees or any 

multiple of 360 + x degrees 

would  give  the sa me result. 

This  method  saves  steps. 

Using this for mula and  the 

10,000 T DA figure, the emo-

tional  value  would  be  +.78 

and  the  intellectual  value 

+.19. These figures provide us 

with  a mathe matical  evalu-

ation for each of the three 

cycles for one particular day. 

They do not tell us whether 

the slope is positive or nega-

tive. 

To find this out, we must 

take a second set of readings 

for the follo wing day. In this 

case  the  T D A  would  be 

10,001,  the  physical  value 

-.89,  the  emotional  value 

+.90,  and  the  intellectual 

value  +.37.  If  we co mpare 

these figures with the previ-

ous day, it beco mes evident 

that all three are increasing in 

value. The P value is beco m-

ing less negative, the E value 

will reach its peak value of 1 

in two days, and the I value is 

on the way to a positive peak. 

The  progra m  (Fig.  1) auto-

m atically  incre ments  the 

T D A value by 1 each ti me a 

set of readings is calculated 

with the above for mula. With 

this progra m, you can obtain 

a set of readings for a given 

day and for succeeding days 

as far  in the future as you 

like.  A  linear  plot of these 

values will, of course, result 

in a perfect sine wave. 

One  additional  "refine-

ment" has been added to this 

111 A 



program. It is my personal 
opinion that it is the totality 
of all forces acting upon a 
person that best describes his 
situation. Which is to say that 
many factors in addition to 
biorhythms affect our overall 
well-being. Those factors are 
not to be dealt with here, but 
I felt that an average of the 
three values might be the best 
expression of this concept. 
For this reason, the program 
will  also  provide  an 
average reading for each day, 
after the separate readings 
have been displayed. With the 
average reading, we can give a 
value to a "mixed day" and 
give it an overall rating. It is 
very interesting to watch the 
cyclic gyrations of these aver-
age figures. Unlike the other 
cycles, the frequency and 
magnitude  are  constantly 
varying  'Id might deserve 
greater study. 
As previously mentioned, 

the critical day happens when 
the cycle passes through the 
zero reference line. This will 
occur when the slope is nega-
ive (going from the positive 

half cycle to the negative 
half) and when the slope is 
positive. This should be indi-
cated by zero, but on the 
HP-55 with this program, you 
get things like -3.18927540 x 
10-9 and other weird figures 
close to zero but not abso-
lute. This, I believe, is due to 
inherent limitations of accu-
racy. It should also be noted 
that a critical day occurs not 
only at the end of a cycle but 
also at the half-cycle point. 
In the case of the emo-

tional cycle, this would be at 
the 14- and 28-day points and 
doesn't cause a problem. The 
P and I values do, because 
half of 23 is 11.5 and half of 
33 is 16.5. For this reason, on 
these two rhythms, every 
other critical day point will 
not be indicated by zero (or a 
figure very close to it), but 
rather will be indicated by 
two continguous days of low, 
e qu a I-but-opposite  polarity 
values. .14 and -.14 are good 
examples. How do we inter-
pret this condition? For the 
moment, let us assume that 
birth occurred at 12 noon. 

VHF-FM RECEIVER 
Compact — High Performance 

LOW COST Klizde11445 
Sensitivity under .15 uV SINAD 

.-*** 

' 

Ask for details on 

case/speaker/control kit, 

available soon 

Presumably, the critical point 
of each critical day would 
then be at noon. This is fine 
for the emotional cycle, but 
in the case of the other two, 
we are forced to assume that 
the critical time of the half-
cycle critical day is posi-
tioned '/2 day after the birth 
hour. In this example, that 
would be at 12 midnight, 
splitting two days. In any 
event, you may assume that 
the critical day, under these 
conditions, resides between 
the  two  low,  equal-but-
opposite polarity values. 
One problem with this 

subject is the task of deter-
mining the TDA figure. You 
can do this by counting the 
number of days in your first 
partial year of life. To this 
add all the normal 365-day 
years and the 366-day leap 
years plus the number of days 
in the current year. Or you 
can use one of several "Days 
Between Two Dates" pro-
grams, such as the one in the 
HP-55 mathematics programs 
booklet. Texas Instruments 
also have a similar program 

• 5 channels,  remote switchable • 6 pole 
crystal filter provides better than 75dB adjacent 
channel  rejection • Image  rejection  better 
than 75 dB; all other spurious better than 100 
dB • Audio output  250 mW • Compact — 
2.35 x 4" board, ideal for pocket receiver or can 
be built into existing equipment, home-brew 
transceiver • Operates from 8-20 VDC; 15 mA 

es t)  E27 y  nominal drain, squelched 

Electronic Signal Products, Inc.  Also models for 29, 50, 220 and 440 MHz 
Commercial versions for other 2250 G Landmeier Rd., Elk Grove, IL 60007 (312) 364-0080  frequencies can also be sir:Wien 

Address 

CIty 

State 

rt Electronic Signal Products. Inc. 
SO G Lanclmeier Rd . Elk Grove IL 60007 

Call 

BANK Art mi. . 

VISA 

niud..,t, nil 

Please ship    144-5 rftelVet kits at $5; 95 eau, 

Please ship    LI 29 0. 50 1. 220 receiver kits at 
959.95 each  440 price information 

El Check of money order for $  enclosed 

DI Charge my VISA BankAmerrcard 

 Zip   Cant expires   Signature   

for their calculators. However 
you calculate it, be sure to 
make a note of the date and 
TDA figure. For future calcu-
lations, you then need only 
add the intervening days. 
A flowchart (Fig. 2) is 

included in this article in 
hopes that it will be of assis-
tance to those of you who 
own microcomputers. I be-
lieve  that,  with  proper 
graphics, you should be able 
to display each cycle for a 
month at a time and all three 
with colors to represent each. 
The flowchart should also 
help those with program-
mable calculators of divergent 
operations. 
So there you have it — a 

rather  uncomplicated  pro-
cedure  to obtain  easily-
understood numerical values 
for biorhythm cycles. For 
greater depth of interpreta-
tion,  I suggest the  local 
library or a small investment 
in one or more of the books 
available on the subject ... 
which is to say — don't ask 
me;  I just  wrote  the 
program! • 

23 ways to 
help assure 
your 
company's 
future. 

Our country and your company de 
pend on new ideas College trained 
minds produce new ideas And col-
leges need your help Write on your 
company letterhead to CFAE for 23 
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We can't afford to run out of ideas. 
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THE SYSTEM 3000A TRANSCEIVER 

AN ADVANCED CONCEPT IN 2M FM 
Edgeco m Inc. proudly presents a totally new concept in amateur radio: SYSTEM 3000A — a microcomputer-based 
two-meter FM transceiver that provides you with operational flexibility found in no other transceiver. Some of the 

extraordinary features of SYSTEM 3000A are: 

*TWENTY FRONT-PANEL-PROGRAMMABLE PRIORITY CHANNELS. Just dial in 
the frequency and transmitter offset, press the Enter Switch and you're in the memory. 
A battery backup is used to retain the memory when power is removed. 

* DUAL BUILT-IN SCANNERS. One for automatically tuning the the band in one or 
four MHz bands, the other for scanning the priority channels. Adjustable pause from 
3-10 sec. 

*PRIORITY CHANNEL MONITOR so you can operate on one frequency while 
periodically monitoring one or more priority channels. 

*ANY TRANSMITTER OFFSET. In addition to the standard -±600 kHz, SYSTEM 
3000A can be front-panel programmed to provide any transmitter offset from 5 kHz to 
4 MHz. 

*ADVANCED PLL SYNTHESIZER covers 144-147.995 MHz in 5 kHz steps with 
electronic push-button (two-speeds) tuning. 

*25 WATTS OUTPUT. Selectable High/Low power output with adjustable low power. 
* FULL TWO-YEAR WARRANTY. Every SYSTEM 3000A is warranted to be free from 
defects for two years, and it is American made so servicing is no problem. 

*VERY COMPETITIVELY PRICED—$549. 

For more details on these and the many other fine features of SYSTEM 3000A, see one at selected dealers or write 

or phone for a brochure. 

Edgecom Inc 2909 OREGON CT.-A3 
•  TORRANCE CA 90503 

(213) 533-0433 
E18 
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Terry Johnson WB4POH 

1403 Chambers Street 
Rogersville TN 37857 

From CB To 

Amateur Radio 

article for CB acquaintances 

Out of the noise of chan-
nel 19 at rush hour 

comes: 
"Breaker for local infor-

mation." 
Pause. Your radio emits a 

curious garble of voices, none 
of which seem interested in 
helping the breaking station. 
"Breaker,  19, for local 

info." 
Well, the noise level is 

about 59, but he's coming 
over it okay, so he must be 
close by. You squeeze the 
D104. 
"Go  ahead,  local  info 

breaker. This is KlY3470 
base." 
"Thanks for the come-

back. This is KGY8 (garble) 
...  on  the  bypass near 
(squeeeeeel) ... of fuel. Can 
you lay a landline to a service 
st(H O WB OUT  YE 
HODDOBBER!  HOWBOUT 
THAT HODDOBBER ONE 
TIME! BREAKER BROKE!) 
... if you will?" 
Hmmmmm — you tell the 

mobile to stand by while you 
look for a clean channel. You 
try channel 9: 

... and I'll talk on any 
channel I want to!" 
So much for that. Try the 

mobile again on 19. You 
know he's coming back to 
you,  but you're catching 
40-channel  bleedover from 
"Hal fwatt,"  whose  radio 
certainly is not two blocks 
away. Now you're getting 
steamed, but all you can do is 
call a service truck and hope 
for the best. 

Sound familiar? You bet it 
does. Serious CBers have been 
grappling with such problems 
since the CB boom caught on 
a few years ago, and, with the 
new sunspot cycle beginning 
soon, no relief is in sight. 
Forty channels won't ease the 
situation much, either. What's 
the serious CB enthusiast to 
do? If you think I've got the 
answer, you're right. 
The answer is ham radio. 

Now, hang on. Before you 
put down  these hallowed 
pages and decide to watch a 
"Star Trek" rerun, reflect for 
a moment. Everyone knows 
ham radio operators are an 
elite group of electronic wiz-
ards possessing thousands of 
dollars worth of electronic 
gear,  who magically  read 
sense into a curious chirping 
known as Morse code. Right? 
Wrong. 
I know hams who barely 

know one end of a diode 
from the other. But it's no 
matter; their interest is in 
communicating.  And com-
municate one can. I confess 
to deriving not a little satis-
faction from an incident a 
few weeks ago. I was chatting 
with a fellow in Knoxville 
about 60 miles away on 2 
meter FM, and stopped at a 
gas station frequented by a 
lot of local CBers. The at-
tendant, an old CB buddy of 
mine, got curious. I explained 
to a growing crowd that, sure, 
he was in Knoxville, and sure, 
he was running a 2-Watt 
walkie-talkie, and sure, I was 

running. 10 Watts, and no, 
this is not unusual at all. I 
was even obliged to open the 
trunk to demonstrate the ab-
sence of a linear. (I con-
sidered making a phone call 
from the car, but one doesn't 
want to overdo it.) 
OK, ham radio is great, 

you say, but the code... 
Ah, yes, the code. The 

bane of every would-be ham 
since Marconi. Consider this: 
A five-year-old boy passed 
the  five-words-per-minute 
code test last year. Even more 
incredible, so did I. Under-
stand, I'm no expert at any-
thing, just an old CBer who 
decided to get into ham ra-
dio. I did it. You can do it. A 
year ago the code sounded to 
me like it does to you — 
incomprehensible. 
Radio theory? As a serious 

CBer, you have a good head 
start here. Granted, it takes 
some study of theory and 
regulations to pass the writ-
ten test, but excellent help is 
available. 
Actually, there are four 

hurdles to clear to become a 
ham. You just cleared the 
first  by  being  interested 
enough to read this far. Then 
there are the code and the 
written tests. But, and I speak 
from experience, the most 
difficult hurdle, by far, is 
getting started. Decide to do 
it now. 
In my opinion, your first 

goal should be a Technician 
ticket. It permits voice work 
as well as Novice code privi-

leges on the HF bands. It 
requires the five-words-per-
minute code test (remember 
the five-year-old kid?) and a 
multiple-choice test on gen-
eral radio theory and regula-
tions. Here's what you get in 
return: 
1. All amateur privileges 

on 6 meters (50 megahertz) 
and higher frequencies. This 
includes the fascinating world 
of 2 meter FM and repeaters. 
A kilowatt is legal, but a few 
Watts will do fine. 
2. CW (code) privileges on 

parts of 80, 40, 15, and 10 
meters (250-Watt limit for all 
hams in your band segment). 
A few Watts will work the 
world. 
3. Fun and friends. You 

will find a large number of 
people on the air, eager to 
help you with any problems. 
Incidentally, never have I felt 
put down or ill at ease since 
becoming a ham. You may 
have heard that hams look 
down on CBers; that's not 
true in my experience. Hams 
need you. 
4. Lots more. Ham radio is 

forever new. New bands, new 
modes, new rigs, new tech-
nology, amateur TV, tele-
type,  satellite  communi-
cation, and more to come. 
5. Satisfaction.  Nothing 

helps the old ego like setting 
a goal and then reaching it. 
OK, here's what to do. 

Turn to the rear of this maga-
zine, and you will find that 
its editor, Wayne Green, has 
paved the way for your entry 
into ham radio. 73 Magazine 
offers code and theory tapes 
at low prices to help you get 
your ticket. Now there's a 
right way and a wrong way to 
do anything. Thousands of 
hams learned the code the 
wrong way, including me. Be-
lieve me, these tapes will save 
you a lot of grief later on. 
So get started. There's a 

wide world of fun out there 
in ham radio, and we need 
you to be a part of it. There 
are thousands of ham radio 
clubs conducting code and 
theory classes. Join one. Or-
der your tapes. It sure beats 
putting a pin in old Half-
watt's coax. • 
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Tufts Radio Electronics • 209 Mystic Avenue • Medford MA 02155 • (617) 395-8280 

HY-GAIN'S 
MODEL 269 

Continuously loaded VHF antenna designed for portable 
and walkie-talkie applications. Constructed to withstand 
rough handling, completely insulated with special vinyl 
coating, it can be bent at all angles without destroying or 
cracking protective finish. Cannot be accidentally shorted 
out. 

RUBBER DUCKIES 

No. 269 — Fits Standard, Motorola, Hy Gain   $8.00 
No. 274 — BNE Base   $9.00 
No. 226 — TNC Base Wilson 5 Watts   $10.00 
No. 228 — "F" Bas & Wilson 2 Watt & Te mpo   $10.00 
No. 273 — SO 239 Base. Kenwood. Drake   $9.00 

ASTATIC 
MICROPHONES 

SILVER EAGLE — $69.95 
T-UG &D104, transistorized  $48.60 
T-UG9-13104, "Silver Eagle," transistorized  S69.95 

UG-D104, cera mic or crystal  $42.60 
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with  helical  loading  radiates a good 
signal at 1/10 wavelength long! 
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11  FT-301 on FT.3010 

160-10M XCVR 
160-10MXCVR 
160-10M XCVR 
Linear Amplifier 
6M Transverter 
2M Transverter 
External VFO 
Speaker 
Speaker/Patch 
Cooling Fan 
RF Proc. Early 101EE 
600 Hz ON Filter 
AM Filter 
DC-DC Converter (EX) 
RF Proc. Late 101EE 
FT101 Service Manual 
80-10 M XCUR 40W Pep 
ID STATE TRANSCEIVERS 
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ACCESSORI ES 
52 Low Pass Filter 
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Ext. Relay Box 
Phone Patch 
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VFO 
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Monitor Scope 
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RFP101  RF Proc. IF L101) 
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F T221 Service Manual 
MOBILE MOUNT BRACKETS 

M MB-1  FT101 
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MONITOR TEST EQUIPMENT 
Y0100  Monitor Scope 
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FREQUENCY COUNTERS 
VC500J  500 MHZ 10 PPM 
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MICROPHONES — MISCELLANEOUS 
H55  Lo-Z Headphone 
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For all you hams with little cars ... 
-- 0-* We've got the perfect mobile rig for you. 

The Atlas 210x or 2150 measures only 
91/2 " wide x 91/2 " deep x only 31/2 " high, yet 
the above photograph shows how easily the 
Atlas transceiver fits into a compact car. 
And there's plenty of room to spare for 
VHF gear and other accessory equipment. 
With the exclusive tries plug-in design. 
you can slip your Atlas in and out of your 
car in a matter of seconds. All connections 
are made automatically. 

BUT DON'T LET THE SMALL SUE FOOL 
YOU! 
Even though the Atlas 210x and 2155 trans-
ceivers are less than half the size and 
weight of other HE transceivers, The Atlas 
is truly a giant in performance. 

200 WATTS POWER RATING! 
This power level in a seven pound trans-
ceiver is incredible but true. Atlas trans-
ceivers give you all the tali power you need 
to work the world barefoot. Signal reports 

constantly reflect great surprise at the sig-
nal strength in relation to the power rating. 

FUIJ. 5 BAND COVERAGE 
The 2105 covers 10-80 meters, while the 
215s covers 15-160 meters. Adding the 
Atlas Model 105 Crystal Oscillator provides 
greatly increased frequency coverage for 
MARS and network operation. 

NO TRANSMITTER TUNING OR 
LOADING CONTROLS 
with Atlas' total broadbanding. With your 
Atlas you get instant QSY and band change. 

MOST ADVANCED STATE OF THE ART 
SOLID STATE DESIGN 
not only accounts for its light weight, but 
assures you years of top performance and 
trouble free operating pleasure. 

PLUG-IN CIRCUIT BOARDS 
and modular design provides for ease of 
servicing. 

PHENOMENAL SELECEIVITY 
The exclusive U pole crystal ladder filter 
used in Atlas transceivers represents a 
major breakthrough in filter design, with 
unprecedented skirt selectivity. and ul-
timate rejection. As the above graph shows, 
this filler provides a 6 db bandwidth of 
2700 Hertz. 60 db down of only 4300 Hero. 
and a bandwidth of only 9251 Hertz at 120 
db down! Ultimate rejection is in excess of 
130 db: greater than the measuring limits 
of most test equipment. 

EXCEPTIONAL IMMUNITY TO STRONG 
SIGNAL OVERLOAD AND CROSS MOD-
ULATION. The exclusive front end design 
in the receiver allows you to operate closer 
in frequency to strong neighboring signals 
than you have ever experienced before. If 
You have not yet operated an Atlas trans. 
ceiver in a crowded band and compared it 
with any other receiver or transceiver, you 
have a real thrill coming. 

A WORLD WIDE DEALER NETWORK TO 
SERVE YOU. 
Whether you're driving a Honda in Kansas 
City or a Mercedes Benz in West Germany, 
there's an Atlas dealer near you  

Atlas 210x or 215s    $675.00 
W/Noise Blanker   719.00 
ACCESSORIES: 
AC Console 1102 220 V  $147.00 
Portable AC supply 1101220 V  100.00 
Plot-on Mobile Kit   48.00 
10x Ono. less crystals   59.00 
Digital Dial EID•613   229.00 

For complete details see your Atlas dealer, 
or drop us a card and we'll mail you a 
brochure with dealer list 

!gilt ATLAS 
R A DI O IN C. 

"the ho me of originals" 

BOLT.144 

STANDARD GAIN 
MOBILES 
Tao Meters 
• 5,11 wavewngth - 3.4 db pin 
over 1-4 wave mobile 

• Frequency coverage-143 to 149 
M HZ 

• 0000f rating-200 watts FM 
MODEL SILT-IS 
ST antenna complete with aim 
to onstaii, no holes to drill, trunk 
'op mount. Impact seems and 17 
MIL SPEC ROSI-U and PL-259 
Antenna removable from mount 

Pre*: 233.75 

MODEL eeoroo 
or ihtenna mounts on any flat 
befit., root. deck on horde.- in 
19 tooie Includes impact sprong 
17 MG SPEC PG-511-U and Pt-
Antenna removable from mount 

Proc. $31.65 

HUSTLER 
"BUCK-BUSTER" 

MODEL $F-2 
SI- two meter. 5/11 omvelength. 
34 db pun ovet 1/4 wave rnobre 
DeSqtrted wrth W.24 base to fit 
your mount or a suds sekychon 
of Mustier mobtle mounts 
Nount or cable net inCludayll 

Roe 0900 

DELUXE MOBILE MOUNTS 

11115-141 i 

"""""1- '''''"" 

TLM  c../4 211.11 r m 

MOGI TIM 
Trun• lo mount tor no 
roles onstalanon an see 
is edge of trunk Id in 
clt.OM 17 RG-594.1 con 
nectors attacowd 
Recto: 21495 

P OLL NIM  MODEL OCM-1 
D eill Re flunk hp mount 
woth 160 degree swore, 
hail for powhorung an 
tem. to vertocal Easy - 
no holes - installatan 
Includes 17  RG 58 U 
cede and connectors 
* WINO Pros 81720 

MODEL 
Cowl mount metal's on 
1' hole. Includes ISO' 
smol ball and 50239 
conneCtent 
Noce $750 

A MATEUR 

ANTENNAS 
SUPER GAIN MOBILES 

Two Meters  Cil 
• 5.2 db lain over I/4 wave mobile  iga 
antenna 

• Frequency coverage-141149 
FAH, 

• SWR at resonance-1.11 typical 
• Power, rating-200 watts FM 

TWO AND SIX METERS-
TRUNK LIP MOUNT  CO 

.144 
MODEL NET 
Four secton telescop.c antenna 
perm's separate ad.ustment for 
SirnultaneouS resonance or two 
and so meters  Operatoonai 
heoght 40' Complete with trunk 
iop mount. 17 MIL SPEC ROSI-U 
and factory ...ached PL-259. 

Prone 622.55 
YNF/UNF ANTENNA-
ROOF MOUNT 
MODEL ART-1 
Feld trirrenable radlato. for 1/4 
ware operatoon on any frequency 
from 140 to 500 P M Cutting chart 
oncluded. Mounts on any fiat so,-

SIFT I face. roof. deck, fender in le-
It hole includes 15 RG.5g-U 

Prin. 6995 

Rain gutter mount Ms 
Oh l shapes. angles even 
latest torn line gutters 
Includes ISO' swoel 
bell  RICO Si 00 

TOSS1 

MODEL TOM-I 
Trunk groove mount .n 
stalls .11 ludden area of 
groove under trunk tuf 
Mounting hardware on 
c,eded  Pric• Mt 00 

UNT.I 

RESONATOR SPRING-
STAINLESS STEEL 
MODEL 1155-2 

R115-2 

CD•121 

MODEL C-32 
Bali mount complete 
wth mount.ne hardware 

Prec• S8 20 

MODEL COT-Ill 
Get big signet performance. sure 
nor  capabooM relth thIs 

SC colinear antenna Esty onStai 
lotion op side no edge 02 Monk lip 
without drilling -complete mth 
IT PAIL SPEC RO.SI-U and PL-259 

Prose: $41.30 

MODEL C0.144 
Same character.S.S as CGT•146 
supploed wont er .20 Wse to lot all 
mobile ball mounts - Length .1 
55  MOunt and cable not in 
clnded  Prom: 025.50 

VHF/UHF ANTENNA-
TRUNK LIP MOUNT 
MODEL TIM 
Fold trmmable taMator peonets 
quaner wave operation on any 
frequency Pont IS to SOO HIM 
Cuttong chart ',wooded Complete 
*di, trunk 1.p mount. 17 PG.S11-U 
and P1-259  P00. $oess 

017.1 

FOR 
STEEL BALI MOUNT 

O  RDECK. FENDER OR ANY 
FLAT SURFACE 
MODEL SIMI 

Prop - 019.20 
GUMS DISCONNECT-
110% STA   
MODEL 00-I 

one mom the after 
FEED LINE  stoo Psnirrati625  m   
Gel 'mann 
ral'71.277•7";d7: 0.0101"' 2600600 code c 

Pone: 6695 

CM 

MKS 

MODEL 06 144a - :l 
_ky.dter ,,,,o C,oi:nnear Or Flypat7r. r° or "an, 

*opera ., 6 OD Dan 

,ad,000n at Me horoont Shunt fed 

Pose, ,at.ng IoCo Want FM VOnd g•g , 
MPH Indans  

Pricy $67 55  MO  

All resonators are precision wound with 
optimized design for each band. Assem-
bly  includes  17-7  PH  stainless steel 
adjustable tip rod for lowest SWR and 
band edge marker. Choose for medium 
or high power operation. 

STANDARD HUSTLER RESONATORS 

Power Rating: 400 Watts SSB 

Model 
RM-10 
RM-15 
RM-20 
RM-40 
RM-75 
RM-80 

Band  Price 
10 meters  $ 6.50 
15 meters  6.95 
20 meters  7.30 
40 meters  13.20 
75 meters  15.50 
80 meters  15.95 

SUPER HUSTLER RESONATORS 
Power Rating: Lege! Limit SSB 
Supers have widest bandwidth 

Model  Band  Prece 

RM-10S 
RM•15S 
RM-20S 
RM•405 
RM-75S 
RM-80S 

10 meters 
15 meters 
20 meters 
40 meters 
75 meters 
80 meters 

$11.30 
12.65 
13.00 
15.50 
30.00 
30.40 

For 6-10-15-20-40-75-80 Meters 
Fold over mast for  QUICk  and 0055 
.nteronange 01 resonators on entering a 
yaw. When operating. mast .5 held 
Rrtoal with shakeprOof Sleeve clutch 
51 mast also serves as 1/4 voasitiefigth 
6 meter antenna SlaonleSs Steel base 
has 16-.24 Inroads to fot rrolst4 bail 
mount or bumper mount 

MODEL MCI 

For deck ot fender rnountmfg-Fced tit 
at roof line 15" abase base  Pro.: 02200 

HUSTLER 
MASTS 

MODEL MO-7 

For bumper mounting-Sold Is at roof 
lone Or above bade  Pries. $22. 00 

Covers 10 • 15 • 20 • 40 Meters 
Only NSW*. Si... One Setting lot 

Mete Sang COWM11.11 

MODEL 611ITY 

• Lowest SWR-PLUS 
• Bandkvodth as Its teopont SWF, 
1650 I or better at band edges 

• Hustler •sclusore hap covers 
-Sprit," erruded to otorrress un-
attainable close toNrances assort-
mg accurate and pernanert Pep 
reSOnance 

• Solid one Inch fiberglass trap forms 
tTo optimum electrical and no-
chanloal 

• Extra tomer duty alatr,nu m 

ono Pratte, mtn  loss -hip 
strength onsuiators Staunton' NAM 
ware oncluded 

• All sections 1W MD., oat ,. hogh 

i0ngth 21 5" 
MODEL WO O 

Strength alununurn 
• StarnNss steel clamps Pormdma 
&Mush's., +MP ., damage to the 
alununtarn foam( 

• Guaranteed to to eaves, affernbly 
of any multo-band vertical 

• Antenna has 46-24 Stud at top to 
accept RIATS or PM-75-S rust*, 
resonator for 75 meter openitoor 
when daStree 

• Top loadong on 75 meters for broad 
of bandwidth and mese, rarpabon 
efficienCy' 

• rand *Oh any length SO ohm coal 
• Power Capatuldy-fuli Ina! ion., 
on SIB on CW 

• Mountong Ground mount wroth or 
mina,' red.'s or toot mount otn 
radials. 
Weoght 15 ibs 

Proc., $99 95 
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Now It's Crystal Clear 

Yes, now ICOM helps you steer clear of all the 
hassles of chanrel crystals. The new IC-22S is 
the same surprising radio you've come to know 
and love as the IC-22A, except that it is totally 
crystal independent. Zero crystals. Solid state 
engineering enables you to program 23 channels 
of your choice without waiting. Now the ICOM 
performance you've demanded comes with the 
convenience you've wanted, with your new 
IC-22S. Price: $289.00 

IC-245 Transceiver 
The VFO Revolution goes mobile with the unique, ICO M developed 
LSI synthesizer with 4 digit LED readout. The IC-245 offers the 
most for mobile on the market. The easy to use tuning knob moves 
accurately over 50 detent steps and assures excellent control as 
easily as steering the vehicle. With its optional adapter, the IC-245 
puts you into all mode operation on 12V DC power with a co mpact 
dash-mounted transceiuer. In FM, the synthesizer com mand fre 
quency is displayed in 5 kHz steps from 146 to 148 MHz, and with 
the side band adapter the step rate drops to 100 Hz from 144 to 
146 MHz. For maximum repeater flexibility, the transmit and 
receive frequencies are independently programmable on any separa-
tion. The IC-245 even comes equipped with a multiple pin Molex 
connector for remote control. The  IC-245 is a product of the 
revolution in VFO design, from its new style front panel, to its 
excellent mechanical rigidity and Large Scale Integrated Circuitry. 
Your IC-245 will give you the most for mobile. $499.00 

THE NE W ICOM 4 MEG, MULTI-MODE, 2 METER RADIO — IC 
211 
ICOM introduces the ìrst of a great new wave of amateur radios, 
with new styling, new versatility, new integration of functions. 
You've never before laid eyes on a radio like the IC-211, but you'll 
recognize what you've got when you first turn the single-knob 
frequency control on this compact new model. The IC-211 is fully 
synthesized in 100 Hz or 5 kHz steps, with dual tracking, optically 
coupled VFOs displayed by seven-segment LED readouts, providing 
any aplit. The IC-211 rolls through 4 megahertz as easily as a 
breaker through the surf. With its unique ICOM developed LSi 
synthesizer, the IC-211 is now the best "do everything" radio for 2 
meters, with FM. USB, LSB and CW operation.  5749 00 

H o l d It! .tke hold of SSB with these 
two low cost twins. ICON'S new portal. , I t -202 and 1C-502 put it within 
our reach wherever you are. You can t  ,t with you to the hill top. the 
highways, or the beach. Three portable %, t ts PEP on two meters or six! 

Hello. DX! The ICOM quality and excellent receiver characteristics of this 
pair make bulky converters and low band rigs unnecessary for getting 
•tarted in SSB-VHF. You just add your linear amp. if you wish. connect to 
the antenna. and DX! With the 202 you may talk through OSCAR VI and 
VII! Even transceive with an -up" receiving converter' The IC-502. simi-
larly. makes use of six meters in ways that you would have always liked but 
could never have before. In fact, there are so many things to try. it's like 
opening a new band. 

Take hold of Single Side Band Take hold of some excitement. Take two. 

IC-202 

2 Male• SSC, • 3 (58t5 PEP • Tw•  Noma 05,0.,Saacniid  1.94, , • Minimal Banana. • 2001041 

vw0 Tunong • 410 1.14 1 • 2 Moe. • MT, 

Pric  125100 

IC-502 
6 stew 5SEI•  Waits PEP  True  Nose Bla mer 
Svnicna0 Sal urn 'mama, Bananas • 110010,4 
yro. nit. 

Price.- $149.00 

Now ICOM Introduces 15 Channels of FM to Go! 

The New IC-215: the FM Grabber 
This is IC O M . first F M portable, and it puts good ti mes on the go. 

Change vehicles, walk through the park, cli mb a hill. and IC O M quality 

F M co m munications go right along with you. Long laming internal 

batteries m ake portable F M really portable. while accessible features 

m ake conversion to external power and antenna fast and easy. 

Grab for flexibility with the new IC-215 F M portable. 

• Front mounted (Ont.:AS and top 
mounted antenna 

• Narrow filter (151(lis — compatibk 

spacing) 

• 15 channels (12 on dial / 3 priority) 

• Fully collapsible antenna 

• Compatible nipint feature for liesible 
antenna 

, 

asir 

( 
• Dual power (3 mitts high / 400 mn 
no minal) 

• External pawn and antenna  I 
easily accesalili• 

• Lighted dial  "-""../ - 
and meter  r 

0 1, 011, 

tea 

M eow 

11 
• . ,,,, 

aerter2 

PIOCT $129.00 

I MO 
Pa . MD 
VI MIRIP M 

Ins 

GCs IC OM 
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TUFTS SELECTED TITLES OF 
POPULAR SAMS PUBLICATIONS 

RADIO HANDBOOK (20th Edition) 
by William I Orr. W6SAI A completely updated 20th edition of the famous communica-
tions handbook that is the electronics industry standard for engineers, technicians, and 
advanced amateurs. Explains in authoritative detail how to design and build all types of 
radiocommunications equipment. Contains greatly enlarged section on semiconductor 
and IC circuit design. Includes ssb design and equipment; rtty circuits; linear amplifiers. 
both solid-state and tube types; vhf and uhf transmitters and converters; as well as 
special-purpose and logic circuitry. plus completely revised chapter on electronics 
mathematics. 1080 pages; 61/2 x 91/4 : hardbound. 

No. 24032 $19.50 

HAM AND CB ANTENNA DIMENSION CHARTS 
by Edward M. Noll. W3F0J. Tabulates dimension information in feet and inches for all 
the popular antenna configurations. Gives data for dipole antennas, quarter-wave 
verticals, two-element beams. quads triangles inverted dipoles. and inverted vees. 
Includes information for cutting transmission lines to a preferred wavelength, dimen-
sioning phasing lines, cutting a matching stub, and spacing antenna elements 64 
pages: 6 x 9: softbound 
No. 24023 $2.75 

COMMERCIAL RADIOTELEPHONE LICENSE QUESTION & 
ANSWER STUDY GUIDE (3rd Edition) 
by Edward M. Noll. Prepares the reader to take the examinations for the various grades 
of radiotelephone licenses. Emphasizes those subiects that are most important or most 
likely to be misunderstood. The questions are representative of those used in the FCC 
examinations. 304 pages; 6 x 9: softbound. 

No. 24033  $8.50 

RADIO TRANSMITTER PRINCIPLES AND PROJECTS 
by Edward M Noll. W3F0J Devoted entirely to the subject of radio transmitters. this 
book is a helpful gathering of modern transmitter principles, ideas. circuits, techniques. 
and learn-by-doing projects Covers Bipolar CW and A-M Transmitter Circuits. 
Transistor Tube Circuits. Basic Principles of SSB-DSB Generation. Integrated Circuit 
Fundamentals. VHF 'VHF Circuits and Principles. Frequency Modulation and more 
320 pages; 51/2 x 81/2 ; softbound. 
No. 24031  $6.95 

73 DIPOLE AND LONG-WIRE ANTENNAS 
by Edward M. Noll, W3F0J. Covers practic,illy eye ,y type of wire antenna used by 
amateurs. Gives dimensions. configurations and construction data for 73 different 
antennas. plus appendices covering construction of noise bridges, line tuners and 
data on measuring resonant frequency. velocity factor. and swr 160 pages: 51/2  x 8'4; 
softbound. 

No. 24006  $5.50 

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS 
by Edward M. Noll. W3F0J. The second book in a series of practical antenna construc-
tion and design methods. Contains data on practically all types used by amateurs Not a 
rehash of previously published data, but a compilation of the author's own experiments 
with various antenna configurations. The 73 different antennas have all been built and 
air-tested by the author. 160 pages: 51/2 x 81/2 ; softbound 
No. 24021  $5.50 

FIRST-CLASS RADIOTELEPHONE LICENSE HANDBOOK 
(4th Edition) 
by Edward M Noll. An excellent study guide for the first-class radiotelephone license 
examination. Contains all the material needed to pass Element IV of the FCC examina-
tion, including all the questions and answers found in the latest FCC Study Guide. Has 
three simulated examinations. presented in the multiple-choice form of the FCC tests. 
as well as answers and evaluations to help the reader find his weak areas. 416 pages: 
51/2  x 81/2 ; softbound. 

No. 21144  

SECOND-CLASS RADIOTELEPHONE LICENSE HANDBOOK 
(5th Edition) 
:II Edward M Noll Provides all the study material needed to pass the FCC second-
class radiotelephone license examination (Elements I. II. and III). All material is based 
on the FCC Study Guide and Reference Material for Commercial Operator Examina-
tion. Two tests are included to simulate the actual examination. 448 pages; 51/2 x 81/2 : 
softbound. 

No. 21111  $7.95 

THIRD-CLASS RADIOTELEPHONE LICENSE HANDBOOK (4th 
Edition) 
by Edward M. Noll. Serves as a practical study guide for the aspiring radio operator as 
well as a ready reference for those working in the field. Designed as a study aid for 
obtaining licenses up to and including the Radiotelephone Third-Class Operator Permit 
with Broadcast Endorsement, this newest edition contains questions and answers 
similar to those given on the actual examination. 208 pages; 51/2 x 8'4; softbound. 

No. 21353  $5.95 

CMOS COOKBOOK 
by Don Lancaster. Tells all you need to know to understand and profitably use this 
inexpensive and genuinely fun to work with digital logic family. First an explanation of 
what CMOS is, how it works. and how to power it. plus usage rules. state testing. 
breadboarding. interface. and other basics is given. Then a minicatalog of over 100 
devices, including pinouts and use descriptions is given. Subjects covered include gate 
fundamentals, tri-state logic, redundant logic design techniques. multivibrators, non-
volatile memory techniques. clocked JK and D flip-flops. counter and register tech-
niques, op amps. analog switches, phase-locked loops and much more. A must for the 
student. hobbyist. teachers. technician. Or engineer who wants to learn about CMOS. 
Filled with practical applications 416 pages: 51/2 x 81/2 : softbound 

No. 21398  89.95 

IC OP-AMP COOKBOOK 
by Walter G Jung The first book of its kind to be published. Covers not only the basic 
theory of the IC op amp in great detail but also includes over 250 practical circuit 
applications, liberally illustrated. Organized onto three basic parts introduction to the IC 
op amp and general considerations, practical circuit applications and appendixes of 
manufacturers' reference material. 592 pages: 51/2 x 81/2 : soltbound. 

No. 20969  $12.95 

IC TIMER COOKBOOK 
by Walter Jung Provides an excellent introduction to the field of IC timers by presenting 
a collection of various circuit "recipes" useful in applying the devices. Arranged in three 
parts the first part gives basic and generalized information. Part It. the applications 
section. is the meat" of the book and includes over 100 different circuits for a wide 
range of uses. Part III contains reproductions of manufacturers data sheets. second-
source manufacturers. and more. This book is a valuable reference for the hobbyist. the 
technical or engineering student, or professional 288 pages; 51/2 x  softbound. 
No. 21416  89.95 

TTL COOKBOOK 
by Donald Lancaster A complete and detailed guide to transistor-transistor logic 
(TTL) Explains what TTL is how it works. and how to use it. Discusses practical 
applications, such as a digital counter and display system events counter electronic 
stopwatch. digital voltmeter, and a digital tachometer 336 pages; 51/2 x 81/2 : softbound 

No. 21035  $8.95 

HOW TO BUY & USE MINICOMPUTERS & MICROCOMPUTERS 
by William Barden Jr Discusses these smaller computers and shows how they can be 
used in a variety of practical and recreational tasks in the home or business. Explains 
the basics of minicomputers and microcomputers. their hardware and software. 
peripheral devices available, and the various programming languages and techniques. 
Includes selection, buying, and programming your own system and gives detailed 
descriptions of currently available systems. 240 pages; 81/2  x 11; softbound 

No. 21351  89.95 

MICROCOMPUTER PRIMER 
by Mitchell Waite and Michael Pardee Introduces the beginner to the basic principles 
of the microcomputers. Discusses the five main parts of a Computer —Central process-
ing unit memory input output interlaces, and programs. The important characteristics 
of several well-known microprocessors are given and a chapter is included on pro-
gramming your own microcomputer. 224 pages: 51/2 x 81/2 : softbound 
No. 21404  87.95 

THE 8080A BUGBOOK: MICROCOMPUTER INTERFACING 
AND PROGRAMMING 
by Peter H. Pony. David G. Larsen. and Jonathan A. Titus. The principles. concepts. 
and applications of an 8-bit microcomputer based on the 8080 microprocessor IC chip. 
The emphasis is on the computer as a controller. Covers the four fundamental tasks of 
computer interfacing (1) generation of strobe and device select pulses; (2) latching of 
accumulator output; (3) acquisition of input data by the accumulator; (4) generation of 
interrupt signals to the computer. Intended to help develop the skills needed to use an 
8080-based breadboard microcomputer system. 51/2  x 81/2 : softbound. 

No. 21447  $9.95 
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ARGONAU1 
F/S 09 

AMPLIFIER 
5 

11 3111 r TE N -TE C 

ARGONAUT, MODEL 509 
Covers all Amateur bands 10-80 meters. 

9 MHz crystal filter. 2.5 kHz bandwidth. 1.7 
shape factor @ 6/50 dB points. Power 
required 12-15 VDC @ 150 mA receive, 800 
mA transmit at rated output. Construction: 
aluminum chassis, top and front panel, 
molded plastic end panels. Cream front 
panel, walnut vinyl top and end trim. Size: 
HWD 4'.." x 13" x 7". Weight 6 lbs. 

LINEAR AMPLIFIER, MODEL 405 
Covers all Amateur bands 10-80 meters. 

50 watts output power, continuous sine 

Dealer Programs 
NOW Available  

wave. RF wattmeter. SWR meter. Power 
required 12-15 VDC @ 8 A, max. Construc-
tion: aluminum chassis, top and front panel, 
molded plastic side panels. Cream front 
panel, walnut vinyl top and end trim. Size' 
HWD 4' •" x 7"  2"  Weiqhl 2'  lbs 

Argonaut. Model 509  $359.00 

Linear Amplifier, Model 405 . 159.00 

Power Supply, Model 251 

(Will power both units)  . 85.00 
Power Supply, Model 210 

(Will power Argonaut only)  .. 30.00 

The new ultra-modern fully solid-state TRITON makes operating easier 

and a lot more fun, without the limitations of vacuum tubes. 

For one thing, you can change bands with the flick of a switch and no danger 

of off-resonance damage. And no deterioration of performance with age. 

But that's not all. A superlative 8-pole i-f filter and less than 2', 

audio distortion, transmitting and receiving, makes it the smoothest 

and cleanest signal on the air. 

The TRITON IV specifications are impeccable. For selectivity, stability and 

receiver sensitivity. And it has features such as full CW break-in, pre-

selectable ALC, off-set tuning, separate AC power supply, 12 VDC operation, 

perfectly shaped CW wave form, built-in SWR bridge and on and on. 

For new standards of SSB and CW communication, write for full details 

or talk it over with your TEN-TEC dealer. We'd like to tell you why "They 

Don't Make 'Em Like They Used To" makes Ham Radio even more fun. 

TRITON IV $699.00 

ACCESSORIES: 
Model 240 One-Sixty Converter $ 97.00 
Model 244 Digital Readout   197.00 

Model 245 CW Filter   $25.00 
Model 249 Noise Blanker   29.00 
Model 252G Power Supply   109.00 
Model 262G Power Supply/VOX   139.00 

Tar 
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TR ITON IV 

Digital Model 544 
$869.00 

KR20-A ELECTRONIC KEYER 
A fine instrument for all-around high perfor-
mance electronic keying. Paddle actuation 
force is factory adjusted for rythmic smooth 
keying.  Contact  adjustments  on  front. 
Weighting factor factory set for optimum 
smoothness  and  articulation.  Over-ride 
"straight key"  conveniently  located  for 
emphasis, QRS sending or tune-up. Reed 
relay  output.  Side-tone  generator  with 
adjustable level. Self-completing characters. 
Plug-in circuit board. For 117 'VAC, 50-60 
Hz or 6-14 VDC. Finished in cream and 
walnut vinyl. Price $69.50 

KR5-A ELECTRONIC KEYER 
Similar to KR20-A but without side-tone 
oscillator or AC power supply. Ideal for 
portable, mobile or fixed station. A great 
value that will give years of troublefree 
service. Housed in an attractive case with 
cream front, walnut vinyl top. For 6-14 
VDC operation. Price $39.50 

KR1-A DELUXE DUAL PADDLE 
Paddle assembly is that used in the KR50, 
housed in an attractive formed aluminum 
case. Price $35.00 

KR2-A SINGLE LEVER PADDLE 
For keying conventional "TO" or discrete 

character kevers, as used in the KR20-A. 
Price $17.00 

KR50 ELECTRONIC KEYER 
A completely automatic electronic keyer 

fully adjustable to your operating style and 
preference, speed, touch and weithting, the 
ratio of the length of dits and dahs to the 
space between them. Self-controlled keyer 
to transmit your thoughts clearly, articu-
lately and almost effortless. The jambie 
(squeeze) feature allows the insertion of dits 
and dahs with perfect timing. 

An automatic weighting system provides 
increased character to space ratio at slower 
speeds, decreasing as the speed is increased, 
keeping the balance between smoothness at 
low speeds and easy to copy higher speed. 
High intelligibility and rythmic transmission 
is maintained at all speeds, automatically. 

Memories provided for both dits and 
dahs but either may be defeated by switches 
on the rear panel. Thus, the KR50 may be 
operated as a full iambic (squeeze) keyer, 
with a single memory or as a conventional 
type keyer. All characters are self-complet-
ing. Price $110.00 

SPECIFICATIONS 
Speed Range: 6-50 w.p.m. 
Weighting Ratio Range: 50% to 150% of 

classical dit length. 

Memories: Dit and dah. Individual defeat 
switches. 

Paddle Actuation Force: 5-50 gms. 
Power Source: 117VAC, 50-60 Hz. 6-14 

VDC. 
Finish: Cream front, walnut vinyl top and 

side panel trim. 
Output: Reed relay. Contact rating 15 VA, 

400 V. max. 
Paddles: Torque drive with ball bearing 

pivot. 
Side-tone: 500 Hz tone. 
Adjustable output to 1 volt. 
Size HWD: 21/2 " x 51/2 " x 83/4 " 
Weight: 13/4  lbs. 
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THE VFO. Common to recemer and transmitter 
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Now You Can Receive The Weak Signals With The ALL NEW 
Model PT-2 is a continuous tuning 6-160 
meter Pre- Amp specifically designed for 
use with a transceiver. The PT 2 com-
bines the features of the well.known PT 
with new sophisticated control circuitry 
that permits it to be added to virtually 
any, transceiver with No modification. 
No serious ham can he without one. 

• lmç  es sensitivity and signal-to-noise ratio. 
• Boosts signals up to 26 db. 
• For AM or SSII. 
• Bypasses itself automatically when the transceiver is transmitting. 
• FET amplifier gives superior cross modulation protection. 
• Advanced solid-state circuitry.  $69.95 
• Simple to install. 
• Improves immunity to transceiver front-end os erload by use of its built-in al tenuator. 
• Ponides master power control for station equipment. 

nispread and stabilin. 

-.Maln int hided Ic  i 5 7 

THE POWER SUPPLY 
and regulated Mi nut., ei.• 

autonsancallc, uhen 

:opt,' (  meter shows proper 

MATCHING ACCFSSOR1Fs " 
ler ironic Key,',  •• 

Ills powered by, On 

for markers at even, 

Crystal tor 21 21 5 MI fr  L rystal fi • 

Wit 27 i Crystal Ii,, 29 5 29 MIL, 

5711 Century 21 TrAIISCell'et ¶289 

h70 Centre, 21 Beyer  2' , 

271, Centun; 11 Calibrator ." , 

271 272 273 en,tals ea 

MODEL PT 

11511 
T E N -T E C 

Tufts Radio Electronics • 209 Mystic Avenue • Medford MA 02155 • (617) 395-8280 
TC- 19 

I I 

0 

(r5 
0 

0 



Tufts Radio Electronics • 209 Mystic Avenue • Medford MA 02155 • (617) 395-8280 

I I 

There is no substitute for quality, performance. 
or the satisfaction of owning the very best. 

Hence, the incomparable Hy-Gain 3750 Amateur 
transceiver. The 3750 covers all amateur bands 
1.8-30 MHz (160-10 meters). It utilizes advanced 
Phase-Lock-Loop circuitry with dual gate MOS 
FET's at all critical RF amplifier and mixer stages. 
There's a rotating dial for easy band-scanning and an 
electronic frequency counter with digital readout 
and a memory display that remembers frequencies at 
the flip of a switch. And that's just the beginning. 

Matching speaker unit (3854) and complete 
external VFO (3855) also available. 

See the incomparable Hy-Gain 3750 at your radio 
dealer or write Department MM. There is no substitute. 

: 

3854  9 0 95 

a"=--• 
_ 

. • Li 

3750 - $1895.00  3855 - $495.00 

There is no substitute. 

l' P!!! Systems. 

— 
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Dealer Programs 
NO W Available  

Super 
3-Element Thunderbird 
for 10, 15 and 20 Meters 
Model TH3Mk3 — $199.95 

Hy-Gain's Super 3-element 
Thunderbird delivers outstanding perform-
ance on 10. 15 and 20 meters. The 
TH3Mk3 features separate and matched 
Hy-Q traps for each band, and feeds with 52 
ohm coax. Hy-Gain Beta Match presents 
tapered impedance for most efficient 
3 band matching, and provides DC ground 
to eliminate precipitation static. The 
TH3Mk3 delivers maximum F./ B ratio. 
and SWR less than 1.5:1 at resonance on 
all bands. Its mechanically superior 
construction features taper swaged slotted 
tubing for easy adjustment and larger 
diameter. Comes equipped with heavy 
tillable boom-to-mast clamp. Fly-Gain 
ferrite balun BN-86 is recommended for 
use with the TH3Mk3. 

Electrical 
Gain —average  8.7dB 
Front-to-back ratio  25dB 
SWR (at resonance)  Less than 

1.51 
Impedance  50 ohms 
Power rating  Max legal 

Mechanical 
Longest element 
Boom length 
Turning radius 
Wind load at 80 MPH 
Maximum wind survival 
Net weight 
Mast diameter accepted 
Surface area 

THOOXX TP U MIL3 

8dB 
25dB 
Less than 
1.5:1 

50 ohms 
Max legal 

31.1  27' 
24'  14' 
20'  15.7' 
156 lbs.  103.2 lbs. 
100 MPH  100 MPH 
57 lbs.  36 lbs. 
11/4 " to 21/2 " 11/4 " to 21/2" 
6.1 sq. ft.  4.03 sq. ft. 

6-Ele ment Super Thunder-
bird DX for 10, 15 and 20 
Meters Model TH6 DXX 
$249.95  Separate HY -(1 

traps,  featuring  large 
diameter coils that develop 
an exceptionally favorable 
L/C ratio and very high Q, 
provide peak perfor mance 
on  each  band  whether 
working  phone  or  CW. 
Exclusive  Hy-Gain  beta 
match,  factory  pretuned, 
insures maximum gain and 
F/B  ratio  without  co m-
pro mise.  The  TH6DXX 
feeds with 52 oh m coaxial 
cable and delivers less than 
1.5:1  SWR on all bands. 
Mechanically superior con-
struction  features  taper 
swaged, slotted tubing for 
easy  adjustment  and  re-
adjustment, and for larger 
diameter  and  less  wind 
loading. Full circumference 
co mpression  cla mps 
replace  self-tapping sheet 
metal  screws.  Includes 
large dia meter, heavy gauge 
aluminu m  boom,  heavy 
cast  aluminum  boom-to-
mast  clamp,  and  heavy 
gauge machine formed ele-
ment-to-boom  brackets. 
H y -Gain's  ferrite  balun 
BN-86 is reco mmended for 
use with the TH6DXX. 

HY-GAIN'S INCOMPARABLE 
HY-TO WER 

FOR 80 THRU 10 METERS 

Model 18HT 
• Outstanding Omni-Directional Performance 
• Auto matic Band Switching 
• Installs on 4 sq. ft. of real estate 
• Co mpletely Self-Supporting 

By any standard of measurement, the Hy-Tower is unques-
tionably the finest multi-band vertical antenna system on the 
market  today. Virtually indestructible, the Model 18HT 
features automatic band selection on 80 thru 10 meters 
through the use of a unique stub decoupling syste m which 
effectively isolates various sections of the antenna so that an 
electrical i/4 wavelength (or odd multiple of a Vs wavelength) 
exists on all bands. Fed with 52 ohm coax, it takes maximum 
legal  power ... delivers outstanding performance on all 
bands. With the addition of a base loading coil, it also delivers 
outstanding performance on 160 meters. Structurally, the 
Model 18HT is built to last a lifetime. Rugged hot-dipped 
galvanized 24 ft. tower requires no guyed supports. Top 
mast, which extends to a height of 50 Ft., is 6061ST6 tapers 
alu minu m. All hardware is indite treated to MIL specs. If 
you're looking for the epito me in vertical antenna syste ms, 
you'll want Hy-Tower, Shpg. Wt., 96.7 lbs. Order No. 182, 
Price: $279.95 
NE W Special hinged base assembly on Model 18HT allows 
complete asse mbly of antenna at ground level ... permits 
easy raising and lowering of the antenna. 

BROAD BAND DOUBLET BALUN 
for 10 thru 80 meters 
Model BN-86 
$15.95 

The model BN-86 balun provides optimum balance 
of power to both sides of any doublet and vastly 
improves the transfer of energy from feedline to 
antenna. Power capacity is 1 KW DC. Features 
weatherproof construction and built-in mounting 
brackets. $15.95 Shpg. Wt. 1 lb. Order No. 242 

MULTI-BAND HY-Q TRAP DOUBLETS 
Hy-Q Traps 

• Install Horizontally or as Inverted V 
• Super-Strength Aluminum Clad Wire 
• Weatherproof Center and End Insulators 

Installed horizontally or as an inverted V, Hy-Gain doublets with 
Hy-Q traps deliver true half wavelength perfor mance on every 
design frequency. Matched traps, individually pretuned for each 
band feature large diameter coils that develop an exceptionally 
favorable L/C ratio and very high Q performance. Mechanically 
superior solid aluminum trap housings provide maximu m protec-
tion and support to the loading coil. Fed with 52 ohm coax, 
Hy-Gain doublets employ super-strength aluminum clad single 
strand steel wire ele ments that defy deterioration from salt water 
and smoke ... will not stretch ... withstand hurricane-like 
winds. SWR less than 1.5:1 on all bands. Strong, lightweight, 
weatherproof center insulators are molded from high impact 
cyolac. Hardware is iridate treated to MIL specs. Heavily serrated 
7-inch end insulators molded from high impact cycolac increase 
leakage path to approximately 12 inches. 

MODEL 2BDQ for 40 and 80 meters. 100' 101/2 " overall. Takes 
maximu m legal power. Shpg. Wt.. 7.5 lbs $49.95 
Order No. 380 
MODEL 5BDQ for 10, 15, 20, 40 and 80 meters. 94' overall. 
Takes maximum power. Shpg. Wt., 12.2 lbs. $79.95 
Order No. 383 

CENTER  INSULATOR  for  Multi-
Band Doublets Model Cl 

Strong  lightweight,  weatherproof 
Model CI is molded fro m high impact 
cycolac. Hardware is indite treated to 
MIL specs. Accepts 14" or 34" coaxial. 
Shpg. Wt., 0.6 lbs. $5.95 Order No. 
155 

MULTI-BAND ANTENNA 
Dipole Antenna — Model DI V.80 
$13.95 
For 10 thru 80 meters — choice of one band 

A dipole antenna for the individuals who prefer the "do-it-your-
self" flexibility of custom-designing an antenna for your specific 
needs. (Work the frequencies you wish in the 10 through 80 
meters bands). 
The  DIV-80  features:  Durable  Copperweld  wire  for greater 
strength,  Mosley  Dipole  Connector (DPC-1)  for  RG-8/U or 
RG-58/U coax and all the technical information you will need to 
construct your custo m-designed antenna. 

END INSULATORS for Doublets Model El 
Rugged 7-inch end insulators are molded fro m high impact 
cycolac that is heavily, serrated to increase leakage path to 
approximately 12 inches. Available in pairs only. Shpg. Wt., 0.4 
lbs. $3.95 Order No. 156 

Tufts Radio Electronics • 209 Mystic Avenue • Medford MA 02155 • (617) 395-8280 
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WIDE BAND VERTICAL 
for 80-10 Meters 

Hy-Gain's 18 AVT/W8 
Take the wide band, omni-directional performance 
of Hy-Gain's famous 14AVQ/WB, add 80 meter 
capability plus extra-heavy duty construction —and 
you have the unrivalled new I8AVT/WB. In other 
words, you have quite an antenna. 

• Automatic switching, five band capability is ac-
complished through the use of three beefed-up 
Hy-Q traps (featuring large diameter coils that 
develop an exceptionally favorable L/C ratio). 
• Top loading coil. 
• Across-the-band performance with just one fur-
nished setting for each band (10 through 40). 
• True 1/4 wave resonance on all bands. 
• SWR of 2:1 or less at band edges. 
• Radiation pattern has an outstandingly low 
angle whether roof top or ground mounted. 

CONSTRUCTION. .. of extra-heavy 
duty tapered swaged seamless alumi-
num tubing with full circumference, 
corrosion resistant compression 
clamps at slotted tubing joints.., is so 
rugged and rigid that, although the 
antenna is 25' in height, it can be 
mounted without guy wires, using a 
12" double grip mast bracket, with 
recessed coax connecter. 

Order No. 386 Price: $97.00 

For 10,15, and 20 Meters 

New Hy-Gain Model 12 AVQ 

Completely self-supporting, the Model 12AVQ features Hy-Q traps...12" double-
grip mast bracket.., taper swaged seamless aluminum construction with full cir-
cumference compression clamps at tubing joints. It delivers outstanding low angle 
radiation. SWR is 2:1 or less on all bands. Overall height is 136". Shipping weight 
7.2 lbs. Price: $47.00  Order No. 384 

The Versatile Model 18V for 80 thru 10 Meters 
The Model In% 1, a low rtivt log hl. Oh, lent •ert tt  antmaza that can be 
tuned to any band  HO  hru 10 meter.  b, a %maple adjustment of the 

feed point on the matching bane inductor red wait 52 nhm max this IN 

Ii radiator as amaeingly efficient for 1)(  local contact Conetructed of 
hears gauge •lunnnurn tubing. thrMidel ION ma, be installed on a vhort 
Its inch mast driven into the ground It le oleo adaptable to roof' or tower 

mounting Hight, portable. the Model'14V tan be quickly knocked down to 
an OVOIJI I length of 5 ft and resit, re .....embled for held days •nd camping 
trips Shp, WI  5 lb/. 

Order NO 193 Price $13 00 

ALL NEW 
3—BAND, 
2 ELEMENT 
HY—QUAD 

• Mai,. ell other quad. obsolete . 
• Complete  nothing else in buy 
• High strength, low w end load 
The Hy Quad hum H, -Gun make. all other qua . obsolete . IS.,. . why 
fest. Oh the only quad that is complete Th.e o nulling more to Mop lot 

Ea buy 
Secondly. a n uniquely detained so that a overcome. all ot the previously 
undesirable Natures inherent in quad. 
The all aluminum Nructute may, up' The uncle red line and diamond •hape 
simplifies teed line routing 
Hylann's all new Hy Quad will outdo all other quad, be, ai m it, engineered 

in do o at that The Hy Voted n new  s• superior, a •,omplege It', the (au 
quad to hate eter, thing spreader• are broken up it .I.ulrgt, electrical twin . 

with Cycolac rn•talairos / to band 2 element cc.. .ruction with individually 

resonated clement, with no intetacium , Hy Quad requires only O M lad line 
foe all three land. I mchirodually tuned gam ma matches on each band rah 
Hy.Gain exclusive vertex feed / lull wave ekment !limps requrre no tuning 
stub, traps. loading cods OF batons / he.., duty mechanical construcloon of 
strong swaged •Iuminian tubing and do for med %pleader, to boom cb.tnp. / 
stars heavy duty univertal boom-to. man clamp that tat, and mounts on any 
mast ICu  to 21," in dia meter / alummurn stranded us. You can open and 
close the bands wah thr.   expertence ihr thrill of real DX 

Order No 244 Noe S719 95 

Dyer.. length of spreaders 
TUF11111, ,aa.us 

Weight 
Boom cloameter 
Boom length 
Mat charnel., 
Wincl surv.vai 
Surface area 
eend loxt at 100 mph 

SPECIFICATIONS 

255 
116 
itrs 

8 
1,11 to2Ve 
100 mph 

4 141 ft 
256016s  Potantabon 

Forward gain  85 Ob 
Input imPwlance  52 ohms 

45WR  I 2 Ica 
benei at resonance on all bands 

Power  kla vellu m 

0541 
Front toback raho  25 35 at 

ejeoen6r, yoorrletltl ,I1l ne.shi 
PP-1 

New, improved successor to the world's most popular vertical! 

Hy-Gain Model 14 AVQ/WB for 40-10 Meters. 

•Wide band performance with one setting (optimum settings for top perfor mance furnished) 

• New Hy-Q Traps • New 12" Double-Grip Mast Bracket • Taper Swagged Seamless 

Aluminum Construction 

The Model 14AVQ/WB, new improved successor to the world famous Model 14AVQ, is a self-supporting. 
automatic band switching vertical that delivers omni-directional performance on 40 through 10 meters. 
Three separate Hy-Q traps featuring large diameter coils that develop an exceptionally favorable L/C 
ratio and a very high Q, provide peak performance by effectively isolating sections of the antenna so 
that a true 1/4 wave resonance exists on all bands. Outstandingly low angle radiation pattern makes 
DX and other long haul contacts easy. Superior mechanical features include solid aluminum housing 
for traps using air dielectric capacitor... heavy gauge taper swaged seamless aluminum radiator.. full 
circumference compression clamps at tubing joints that are resistant to corrosion and wear...and a 12" 
double-grip mast bracket that insures maximum rigidity whether roof-top or ground mounted. The 
Model 14AVQ/WB also delivers excellent performance on 80 meters using Hy-Gain Model LC-80Q 
Loading Coil. Overall height is 18 feet. Shipping weight 9.2 lbs. Unsurpassed portability...outstand-
ing for permanent installations. Price: $67.00  Order No. 385 

TYPICAL 14AVQ/WB VSWR CURVES 
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ROOF MOUNTING KIT— Model 14R MQ provides rugged support for Model 14AVQ/WB 

Order No. 184. Price: $28.95 

Hy-Gain REEL TAPE PORTABLE DIPOLE 
for 10 thru 80 Meters Model 18TD 
The most portable high performance dipole ever... 

The Model IllTD is unquestionably the most fixilpniof high performance portable 
doublet antenna system ever developed It has proven invaluable in providing 
reliable communications in vital military and commercialapplications through-
out the world Two stainless steel tapes, calibrated in meters, extend from either 
side of the main housing up to a total distance of 132 feet for 3 5 mc operation 
25 ft lengths of polypropylene rope attached to each tape permits installation 
to poles, trees, buildings...whatever is available for forming a doublet antenna system. 
Integrated in the high impact housing is a frequency to length conversion chart 
calibrated to meter measurements on the tapes  makes installation foolproof. Feeds with 
52 ohm coax. Delivers outstanding performance as a portable or permanent installation. 
Measures 10.54512 inches retracted  Wt. 4.1 lb.. 
Order No. 228 Price: 594.95 

SST 1.1 RANDOM WIRE ANTENNA TUNER 
All band operation (160-10 meters) with any random 
length of wire. 200 watt output power capability - will 
work with virtually any transceiver. Ideal for portable or 
home operation. Great for apartments and hotel rooms - 
simply run a wire inside, out a window, or anyplace 
available. braid inductor for small  4-1/4" x  
3". Built-in neon tune-up indicator. SO-239 connector. 
Attractive bronze finished enclosure. Only $29.95 

sst t-2  ULTRA TUNER 
Tunes out SWR on any coax fed antenna as well as random 
wires. Works great on all bands (160-10 meters) with any 
transceiver running up to 200 watts power output. 
Increases usable bandwidth of any antenna. Tunes out SWR 
on mobile whips from inside your car. 
Uses toroid inductor and specially made capacitors for 
small size: 5:4" x 21/4 " x 2./a." Rugged, yet compact. 
Attractive bronze finished enclosure. SO-239 coax con-
nectors are used tor transmitter input and coax fed 

antennas. Convenient binding posts are prowded for ram 
dons wore and ground connections  Only t49.95 

sst t-3 IMPEDANCE TRANSFORMER 
Mat, hes 52 ohm coax to the lower impedance of a mobile 
whop or vertical  12 position switch with taps spread 
between 3 and 52 ohms Broadband from 1-30 MHz Will 
work with votually any transceiver— 300 watt output power 
capability SO-239 connectors Torood inductor for small 
size 2-3/4" X 7' X 2-1/4" Attractive bronze finish. 
Only 819.95 

9ipoceommunkations  TROUBLE FREE TOUCH-TONE ENCODER 
POSITIVE TOUCH (KEYS DEPRESS)• MOBILE •HANDHELD 
DESK MOUNT  •  NO POTTED PARTS (SERVICEABLE) 
MIL. SPEC. COMPONENTS • NO API • SELF CONTAINED 
XTAL CONTROLLED • LEVEL ADJUSTABLE FROM FRONT 

Pat. Pend 
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.tto accvs. from doe front  encoder Inot  luKe fo•  terton9 
Koren .1. mvolvecl .0, • lotteco 

PP 1 555 12 rte.  PP 2  S58 16 0,1 

PP IK Sfic ' 

PP IA S68 For 51.0 .1 Con. 

PII -- 2.5 

PP-2 
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FINCO 
2 meter 
Stinger A 210 - S34.95 

TI,. model Stinger A 210 is • high performance wide spaced tenelement 2 
meter yagi designed for the serious VHF opervot Utilizing the Stinger con 
situation features the A 710,. almost indestructable no   what weathw 
conditions ale encountw . Comp,. covers?. of the 2 meter band and lo w 

VS W R  is assured through tha use of non linear paced aler wnts thus NW 
achieving maximum forward gain Posses rating  2.000 watts P E P 
The A 2 10 can be mounted for vertical polarization. Mere by making Me an 
renn• quite useful in repeater accessing or mounted tor horizontal polarize 
man for station to station VHF DX svorlt Additional bays of the A 2 10 .n 
he woly Pa .ad for even greater gain and front to beck ratio 

SPECIF ICATIONS - A 210 

ELECTRICAL-
Forward Gain ..  138d8 
FrooTto.Back Ratio   25d8 
V .S.IN.R. at resOnancel  1  1 1 
Half Power Beans Width .  40° 
Bandwidth  . 144 to 148 MHz 
ImPeclance  .  . 50 O W. 
Mstafong System  ArhuStable Gam ma 

MECHANICAL-
Boom Le119 01  . 10 ft. 
Longest Element  42 in. 
Turning Radon  71 in 
Maximum Surface Area  .236 RI ft 
Wind Load at 80 MPH  .26 2 lbs 
Weight  9 8 Ito 

Stinger A 2-5 - $21.95 

The model Stinger A 26 ss a lowelionent high gain antenna similar to the 
A 210 but having physically Ws of • profile The A 2.5 finds •scellent appli 
cation es • porteblis antenna as it disassembles into • very compact package 
Like the A 2 10 the antenna can be mounted for vertical or horizontal polar 
0 MiOn fast re ..., Or gene. , ewer .. work  Constructed of the Stinger 
heavy duty materials. the A 2 5 is ideal for locations encountering edverse 
weather conditions Power rating 2.000 watts P E P 

SPECIFICATIONS - A 26 

ELECTRICAL-  MECHANICAL - 
Forward Gain .  9.5d0  Boom Length  . 
Front In Back Ratio  22d8  Longest Element . 
V.S.W.R let resonance)  1,1  Turning Radius  . 
Half Power Beam Width  51'1 Hex mum Surface Area 
Bandwidth  .  144 to 148 MHz  Wind Load al 80 MPH 
Impedance  .  50 Ohms  Weight   
Matching System Adjustable Gamma 

. 5.5 ft 
41 in. 
42 in. 

I 23 so II 
13.3 lbs. 
6.5 lbs. 

Stinger A 2.2 - $38.95 

The model Stinger A 2.2 is a tenelernent, dual polarization 2 men. antenna 
designed for OSCAR communications or where switching from horizontal to 
vertical polarization is required The A 202 can wen be phased to operate on 
both horizontal and vertical polarization at M• same time This o not only 
deal to, OSCAR work but gives your station versatility lot ground common 
'cations 
Wide non linear element spacing gives the A 2.2 Supe,10, gain howevee. since 
ills. lie. silernent beam in one given plane. he h. power Wan, width does 
not mal. sate,le tracking dillicult because of sharp directivity  The dual 
gamma match assemblies provide for a wry low V SW R And will withstand 
2,000 watts P E P 
The So wer construction features mak• the A 2.2 extremely heavy duty Pro 
visions are made for mounting the antenna at the end of Me boom - for azi 
math control - or at the middle of the boom for normal aPPlieetion. 

SPECIFICATIONS - A 202 

ELECTRICAL - 
F coward Limn  .  9 SOH 
Circulat Gain .  10.548 
Front to Beck Ratio  22413 
Half POwer Beam Width 
Horizontal Polarifation 
E Plane  51  H Plane .  513° 
Vertical Polarization - 
E Plana.  . .58  H Plane .  62° 
Circular PolarizafjOn-
E Plane  . 5r H Plane . . 520 
Bandwidth  . .  144 to 148 MHz 
Impeders .  .  50 Ohms 
Matching System Adjustable Gamma 

MECHANICAL - 
Boom Length 
Longest Element 
Turning Radius 
End Mount 
Center Mount 

Maxi mum Surface Area 
Wind Load at 80 MPH 
Weight 

11/4  meter 

6ft 
41 in. 

55 ft, 
3.4 It. 

I 51 so It 
134 lbs 
11 lbs 

Stinger A 1's - $24.95 
The rnodel Stm wr A I 1/4 is • ten element 1 1/4 ma w 1220 MHzI high per 
for mence nag  i &signed for all 220 MHz communication needs Designed to be 
mounted in •ither the vertical or horizontal plane, the A 1 1/4 n adaptable for 
OSCAR repeat.i or general communication work Incorporating the Stinger 
heavy duty elements boom and boom to mast esemblies the antenna easily 
withstands 120 mph wind loads under 1/4" icas conditions A loss Ion gamma 
'notching pa wns assures a loss VS W R and is power ra m] at 1.000 watts 

SPECIFICATIONS - A 1 1/4 

ELECTRICAL-  MECHANICAL-
Forward Gain  13.8dB  Boom Length  8 ft. 
F ront- M-Back Ratio  25dB  Longest Element  28 in. 
VS W.R. tat resonance)  . . 1.2 1  Turning Radius  .  4311 
Hell Power Beam Width  . 40°  Maximum Surfer. Area  I 32 sq. ft. 
Bandwidth  . . . 220 to 226 Malz  Wind Load at 80 MPH  . 179 be. 
Impedance. . . . .  50 Ohms  Weight   8 MS 
Matching System Athustable Gamma 

TRAGER 
10 meter 
Stinger A10-4 - $46.95 

The model Stinger A 104 is a wide spaced, full size high gain lour element 10 
meter monobander designad for optimum DX performance Utilizing the w 
dup . Sting., Se ws square boom construction. the A 104 is light enough to 
be easily stacked for an additional 3 dB win yet M ontt •nough to withR•nd 
the most adverse swath. conditions The highly efficient gamma match we 
tern easily withstands 2000 watts PE P of power and maintains • relatively 
low VSPI R across the •ntire 10 meter amateur band 

SPECIFICATIONS - A 104 

ELECTRICAL-  MECHANICAL - 
F orward Gain    10cIB  Boom Length    16 II. 
Front tolair. Ratio . .  25dB  Longest Element .   18.2 It 
V S.W.R. Cal resonancel  1 1 1.  Turning R adius    7.4 It. 
Half Power Beam Width  55  Maximum Surface Area   4 sq. II. 
Bandwidth  .  . 28 to 30 MHz  Wind Load at 80 MPH  118 lbs. 
Impedan ce  50 Ohms  Weight  12  5 lbe 
Matching System Adjustable Gamma 

b meter 
Slinger A6 5  $35 95 

The model Stinger A6 Site highly directional 6 meter line element beam spec 
'b ully designed for nIsAi nl uen forward win with • "no commarnise - front to 
beck ratio The elements are constructed of high tensile stre wth seamless al 
urninum tubing plus the seclusive Stinger square boom and brackm assemblies 
For maximum power transfer and low VS W R.a caret olly designed gamma 
matching assembly capable of withstand., 2,000 watts Pt P is incorporate] 
Wide •lement spacing enures optimum DX performance and good operatiing 
...coney across the entire 50 to 54 MHz 6 meter band The Sq uare boom al 
lows optional web ., mounting for access., &meter repeaters 

SPECIFICATIONS -A BA 

ELECTRICAL-  MECHANICAL - 
Forward Gain .  11,10  Boom Length  131, 
Front In-B eck Ratio  . 75116  Longest Element .  . 10 ft 
V S M R. lat resonance/ . .  1 I  Turning RadiuS  .  . . 8.3 ft 
Hall Power Benny Width  . .  52  Maximum Surface Area  3.23 sq. IT 
Bandwidth    50 to 54  MR , Wind Load at 80 MPH .  .40.216s 
Impedance  . . .  ..50 ohms  Weight  11  5 lbs. 
Matching System Achustable Gamma 

Stinger A 6-3 - $28 95 
The model Stinger A 6 3 o • 3.. .sent high gain 6 mow beam similar to Ow 
A 6 5 but wpressly designed for the casual 6 ane w enthusiast The A 6 3 also 
finds •vcallent application for portable uee as it disassembles into • compact 
w ane. Duo to the units light weight and minimal wind load. ... antenna is 
ideal for double pack . anal quad stacked arrays for the reel 6 meter DXer 
The A 6 3 is rated at 2.000 watts P E P and incorporates a square boom and 
high tensile stre wth aluminum elements 

SPECIFICATIONS - A 63 

ELECTRICAL - 
Forward Gain  7 Od8 
Front to Back Ratio  21 OdB 
V S W.R lat resonanLel  I 1 
Halt Poen, Beam Width  60 
Bandwidth  50 to 54 Mlit 
Impedance  50 Ohms 
Matching System Adjustable Gamma 

MECHANICAL-
Boom Length 
Longest Element 
Turning Radius 
Maximum Surface Area 
Wind Load at 80 MPH 
Wright 

6 and 2 meter 

6.0 ft 
10 ft 
5.4 It 

1 75 sq. fl 
17.6 lbs. 

lbs 

Stinger A 62 - 557.95 
The rn Wel Stinger A 61 is a truly owarkable combination 6 and 2 meter 
beam design ed for optimum perform .ce on both bands yet only requiring 
ONE W nsinission line This is accomplished through the use of exclusive phas 
ing elements to accomplish dual band operation with no sacrifice to either 
band - NO SWITCHING REOUIR ED. 
On 2   Om A 62 has 6 collinear elements  poorer ., to three 1/2 X 
Erelermint yagis Packed side by sid• - Mus giving outstanding performance 
Maximum forward gain if assured on 6 meters through he use of four wide 
Spaced •I•rn•nIS  The 'wavy duty Stinger construction is used tMoughout as 
Mat the antenna will withstand 100 mph plus wind loads 
Th• A 62 is ideal for mounting on the same mast as your to W m.t or other an 
Wnna thus easily opening op the world of 6 and 2 meter VHF communication 

SPECIFICATIONS -862 

ELECTRICAL-  MECHANICAL-
6 Q QQPIS 9 50B  Boom Length 
2 rneters 12.0dB  Longest Dement   

Front to Back Ratio  6 meters 19dB  Turning Radius 
2 mete. 22dB  Maximum Surface Area 

V S W R. (6 Sr 2 metets1  1 1  Wind Load al 80 MPH   
Half Power Beam Width  40° to 55  Weight 
Bandwidth  6  50 to 54 MHz 

2 meters 144 to 148 MHz 
Impedance  50 ohms 
Matching System Adjustah e Gamma 

Forward Gain 10.1 ft 
10 ft 

  6 7 It 
448 MI ft 

43 lbs 
. 13.8 Ms 

ENGINEERING FEATURES 
L: Antenna design engineering is • specialty at F NCO Top goal], 
lab standard test equipment is used throughout the development 
and design of all antennas The FINCO antenna test range has bwn 
carefully check . for erroneous reflection characteristics Mat 
could cause errors in antenna designs Shown is In. sophisticated 
stub end matching system that has been developed for the Stinger 
A62 6 and 2 me w duel band Warn No traps or coils to burn out 
or detune, thus assuring you of the highest w arble performance 
on both • end 2 meters 

E xclusive Slinger swam boom construction is used on all amateur an 
wo ws The 1 'X" square booms are of 064 wall high tensile strength a 
ruminant which is many times stronger than its round counter part Also. 
special br•c .1 assemblies ha w been developed to allow instant element 
to boom Planchetnl  plus they slay aligned in the highest wind and ice 
loads All elements ar• of thick wall high tensile strength aircraft quality 
alumenton 

I 11 
O AR Stinger Wow Amami. 
Antennas incorporate hea . 
duty Nib adiustable 
gamma rmitching systems 
to allow for maim/Suns 
PO .. transfer The design 
provides for minimum 
VS W R and a wide band 
width A built in SO 239 
type connector assembly 
is utilized plus the matching 
systems are power rated 
at 2.000 ssalt5P E P 

I No 

O A 4"  6" x lull 
1/8" Mick heavy duly 
plated steel mast to 
boom mounting 
asse m bly is used on 
all Stinger Series of 
Amateur antennas 
The bracket assembly lacks 
permanently on the square 
boom and thus withstands W M wind loads end torque without hoisting 
or becoming nmalligned The assembly accepts mast diameters al up to 

2" 0 D Provisions tor mounting either in a vertical or horizontal plane is 
inaorPorated in several models 

ROHN 
TB-2 

PR25G 

SB25G 3'4"  SHORT BASE section for 
concrete - S17.00 
SBh25G•  314"  HINGED SHORT BASE 
section for concrete - S28.00 
HGB25G• 3' HINGED GROUND BASE 
(use without concrete) - $50.00 
SDB25G•  SINGLE  DRIVE-IN  BASE - 
S25.00 
BPH25G* HINGED BASE PLATE for con-
crete - $41.65 
FR25G• FLAT ROOF MOUNT - $31.90 
PR25G• PEAK ROOF MOUNT - $25.00 
'Note: Towers mounted on these bases 
must be bracketed or guyed. 
RP25G ROTOR POST - $4.15 
AS25G ACCESSORY SHELF (for mount-
ing Ham-M rotor) $8.35 
GA25G GUY ASSEMBLY with torque bars 
- $15.00 
GB25G GUY BRACKET ONLY without 
torque bars - $9.60 

(11 

Adjustable House Brackets 
HB25AG 0-15" - $13.35 
HB25BG 0-24" - $16.65 
HB25CG 0-36" - $20.00 
Eave Brackets 
EB2515G 15" $7.50 
EB2524G 24" $8.35 
EB2525G UNIVERSAL EAVE BRACKET 
$10.00 
TB-2 THRUST BEARING $4.65 
TB-3 HEAVY DUTY THRUST BEARING 
- $58.35 
WP25G WORK PLATFORM - $23.35 
Side Arm 
SA25G-224 - $43.50 
SA25G-524 - $43.50 
24" SIDE ARM 
SAB25G-2 - $27.50 
SIDE ARM BRACKET  S27.50 
SA25G-67 67" SIDE ARM  $43.50 
UHF25G SIDE ARM MOUNT (for UHF & 

ACCESSORIES 

RP25G 
FM antenna) - $6.25 
BPC25G• CONCRETE BASE PLATE - 
$28.40 

25G  - (10' straight section of tower) 
$43.95 
25AG-3 - (top section 2'/." tube type; 2" 
most fits snugly inside) $49.95 
25AG-4 - (top section, upper end termi-
nates in 11" flat plate for mounting TB-2 or 
TB-3 thrust bearing) S49.95 
3/8" TBE&J - (turnbuckles 3/8" x 6"; 
6,000 lbs ultimate strength) $7.75 each. 
3/16" CCM - cable clamps - 45d ea. 
1/4" TH - thimbles - 30d ea. 
1/2" TBE&J - 1%" x 12" turnbuckles; 
11,000 lbs. ultimate strength) $13.00 each 
3/16" EHS - Guy wire:  250' - $27.50 

500' - $55.00 
1000' - $110.00 

concrete guy anchor $16.65 GAC-25-3 
each 
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HAM RADIO / 

MOBILE 
COMMUNICATIONS 

THOMSON-CSF 

NPC 
ELECTRONICS 

MODEL  NET PRICE  103R  $39.95 
12V4  $19.95  •13 HM 4  $41.95 
600  $20.50  104R  $49.95 
102  $24.95  12/115  $69.95 
612  $27.95  108RA  $79.95 
107  $28.95  1(38RM  $99.95 
12 HM 4  $29.95  109R  $149.95 

MODEL 108RM 
NFL.  At' , Regulated 

Power Supply 
Solid State. 

3 Way Protected. 
Current M•ter. 

This heavy duty unit quietly converts 115 volts AC to 13 6 volts DC 
200 millivolts 8 amps continuous 1? amps max All solid state 

Features dual current overload and overvoltage protection Ideally 
scited for operating mobile Ham radio 2 meter AM-FM-SSB trans-
ceivers in your home or office Can also be used to trickle-charge 12 
volt car batteries 

VIP! ".  M AXI M U M 

Output Voltage  136  2VDC  136 • 3VDC 
Line/Load Regulation  20 rnS/  50 inV 
Ripple/Noose  2 mV RMS  5 mV RMS 
Transient Response  20 uSec 
Current Continuous  8 Amp 
Current Limit  12 Amp 
Current Foldback  25 Amp 
Overvoltage Protection  14 5 V  15 V 

Case 4'. (H) a 7's (W) a 5.'S' (D) Shipping Weight 95 lbs 

ALSO  AV AILABLE  AS M ODEL  108RA 
WITHOUT METER AND OVERV OLTAGE 
PROTECTI ON. 

ALSO.  Available  as 
13 HM 4 with built-in 
loudspeaker. 

Output Voltage 
Continuous Current 
Regulation 
Ripple/Noise 

Case 3' (H) x  (W)  101 

MODEL 107 
NPC 4 Amp Power 

Supply. 6 A mp Max 
Solid State Overload 

Proton ted 

MODEL 12HM4 

NPC .2 5  He w, ia!e!!  V 

Solid State Short Circuit Protected. 

Low cost regulated power supply / 11 1 0 
quietly converts 115 volts AC to 
135 volts DC • 200 millivolts 
1 5 amps continuous 25 amps 
reg Ideally suited for operating 
mobile CB transceivers in your 
home or office base station 

TYPICAL 

t35  5VDC 
1 5 Amp 
2 5 Amp 
5 mV RMS  10 mV RMS 
Shipping Weight 3 lbs 

M AXI MU M 

I4V DC 

Functions silently in converting 115 volts AC to 12 volts DC 4 amps 
continuous 6 amps max Enables anyone to enioy CB radio. car 8-track 
cartridge, cassette player or car radio in a home or Ace 

Continuous Current (Full Load) 
Output Voltage (No Load) 
Output Voltage 1Full Load) 
Filtering Capacitor 
Ripple (Full Load) 
Short Circuit Protection 

4 Amp 
16 V m ar 
12 V min 
10 000 LiF 
5 V RMS 
Thermal Breaker 

(W)  (D)  Shipping Weight 5 lilts 

MODEL 109R 

NPC 25 A mp Regulated Power SUIDDIV. 4- Way Protected 
Output Voltage and Current Meters 

Extra heavy-duty unit quietly converts 115 volts AC to 136 volts DC • 200 
millivolts 10 amps continuous, 25 amps max All solid state Features 
dual current overload, overvoltage and thermal protection Ideally suited 
tor operating mobile Ham radio and linear amplifier in your home or office 
Excellent bench power supply tor testing and servicing of mobile commu-
nications equipment 

Output Voltage 
Line/Load Regulation 
Ripple Noise 
Transient Response 
Current Continuous 
Current Limit 
Overvollage Protection 
Thermal Overload 

Case 441." (HI n 9- (WI  131/2 - (DI Shipping Weight 15 it's 

T 

136 • 2VDC 
50 mV 
5 mV RMS 
20 uSec 
10 Amp 
26 Amp 
14 5 V 
180 F 

evill WER 16111/11FIRS.11 

0 0.1111 S T ATE  .• 

M AXI M U M 

136 • 3VDC 
100 mV 
10 my RMS 

15 V 

MODEL 104R 
NPC 6 A mp Power Supply 
Regulated 
Solid State. Dual 
Overload Protection. 

Converts 115 volts AC to 136 volts 
DC I 200 millivolts Handles 0 
amps continuous and 6 amps max 
Ideally suited for applications where 

xcellent DC Stability is important. such as CB transmission. small Ham 
radio transmitter and high quality eight-track car stereos Can be used to 
t ickle-charge 12 volt car batteries 

Output Voltage 
Line/Load Regulation 
Ripple/Noise 
Transient Response 
Current Continuous 
Current Limit 
Current Foldback 

C.i m.  1,11. 5  (WI. 6 

M AXI M U M 

136  2 VDC 
20 mV 
2 mV RMS 
20 uSec 
4 Amp 
6 Amp 
2 Amp 

(DI Shippmg W right 6 lbs 

I YAILAL 
136  3 VDC 
50 my 
5 my RMS 

P O WEIFit  U PE LV 

R EIHIPLIITEED ON 

11200EL 12C, 

FOR C 

TRANSCEIVER  Off 
OS VAC /13 S VOC 26 AMP RIO 

MODEL 103R 

'.,Pc 4 Am,. R 

Power SuPPIV• 
Solid State. Dual 
I../verload Protection. 

Converts 115 volts AC to 136 volts DC • 200 millivolts Handles 25 
amps continuous and 4 amps max Ideally suited for applications 
where no hum and DC stability are imponant such as CB transmission. 
small Ham radio transmitter and high quality eight-track car stereos 
Can also be used to trickle-charge, 1,2,,:rcol,,t,car batteries 

M AXi MUNI 

136 • 2 VDC  13 6  3 VDC 
50 rnV 20 rnV 

2 mV RMS  5 mV RMS 
20 uSec 
25Amp 
4Amp 

Output Voltage 
Line/Load Regulation 
Ripple/Noise 
Transient Response 
Current Continuous 
Current Limit 
Current FOldback  1 Amp 
Case 3 MI  /W1x 5'. (DI  Shipping Weight 4 !Ds 

MODEL 12V4 
NPC 1.75 Amp 
Power Supply. 
3 A mp Max. 

Functions silently in conver t 
mg 115 volts AC to 12 volts 
DC Ideally suited for most 
applications including 8-track stereo, burglar alarm, car radio and 
cassette tape player within power rating 

Continuous Current (Full Loadl 
Output Voltage IN° Loadi 
Output Voltage IFull Loadl 
Filtering Capacitor 
Ripple IFull Load) 
Short Circuit Protection 

Case 3" (H) . 4 1W) s 5 • 101 Shipping Weight 3 lbs 

1 75 Amp 
16 V max 
12 V min 
5.000 uF 
.4 V RMS 
Thermal Break, 

FFIDVIES2 56416vivtV 

11110.11.4.01. A TO P 

MODEL 102 
NPC 2.5 All 
Power Supply, 
4 A mp Max. Solid State 
Overload Protected 

Functions silently in convert-
 _    ing 115 volts AC to 12 -volts 

DC 25 amps contiguous. 4 amps max Enables anyone to enioy CB 
radio. car 8-track cartridge. cassette tape player or car radio in a home 
or office 
Continuous Current (Full Load! 
Output Voltage NO Load) 
Output Voltage IF ull Load) 
Filtering Capacitor 
Ripple (Full Load) 
Short Circuit Protection 

Case 3 (Ma  (W)  5 ! !DI  Shipping W eigh! !!! iris 

2 5 Amp 
16 V ma. 
12 V min 
5.000 uF 
6V RMS 
Thermal Breaker 

• General Multi-purpose V-0-Ms 
• Drop Resistant 
• Hand Size 
• Model 310 V -0-M 
• Type 3 

1. Drop-resistant, hand-size V-O-M with high-impact thermoplastic 
case. 

2. 20,000 Ohms per volt DC and 5,000 Ohms per volt AC; diode 
overload protection with fused Rx1 Ohms range. 

3. Single range switch; direct reading AC Amp range to facilitate 
clamp-on AC Ammeter usage. 

RANGES 
DC Volts: 0-3-12-60-300,1,200 (20,000 Ohms per Volt). 

AC Volts: 0-3-12-60-300-1,200 (5,000 Ohms per Volt). 
Ohms: 0-20k-200k-2M S-2 -20M 1-2 (200 Ohm center scale on low 
range). 
DC Microamperes: 0-600 at 250 mV. 
DC Milliamperes: 0-6-60-600 at 250 mV. 
Accuracy: ± 3% DC; ± 4% AC; (full scale). 

Scale Length: 2-1/8". 
Meter: Self-shielded; diode overload protected; spring backed jewels. 
Case: Molded, black, high impact thermoplastic with slide latch 
cover for access to batteries and fuse, 2-3/4" w x 1-5/16" d x 4-1/4-

h. 
Batteries: NEDA 15V 220 (1), 1'/N 910F 11) Complete with 42" 
leads, alligator clips, batteries and instruction manual. Shpg. Wt. 2 
lbs. 
Model 310 Cat. No. 3018   $53.00 

Dealer Programs 
NOW Available 

0 
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KLM RF Power Amplifiers • A simple, add-on-immediately 
RF amplifier. 

• Merely coax-connect amplifier 
between antenna and transceiver. 

• No tuning! Efficient strip-line 
broad band design. 

• Automatic! Internal RF-sensor-
controlled relay connects amplifier 
whenever transmitter is switched on. 
Highest quality, American-made -brand" 
transistors are fully protected for VSWR, 
short and overload, reverse polarity. 
Highly effective heat sinking assures long 

Manual, remote-position switching 
is optional. 

• Models for 6,2,1 1/4 meters, 70CM 
amateur bands plus MARS coverage. 

• Two types: Class C for FM /CW. 
Linear for SSB/ AM / FM /CW. 

• Negligible insertion loss on receive. 

• American made by KLM. 
life, reliable performance. Black anodized 
containers,. exclusive KLM extrusions, 
have seven, full length fins on 
both sides! 

FREO. 

(Mull 

MOOEL  PWII INP. 

NUMSER  leads} 

NOM. PWR 

S aipa n) 

NOM. CUR 

IM O it 

SIZE PRICE FREO  MODEL  PWR 

IRAHL  NUMBER 

INF NOM. PWR NOM. CUR. SIZE PRICE 

(walls)  OUT melts) la nk It 
FRIO. MODEL  PWR INP. NOM. PWR NOM. CUR. SIZE PRICE 

i MHz i NUMBER  (watts)  OUT (watts) limPS it 
50-54 PA4-130M. 4 &I 104 C* 164 95 144-148 PA10 8061 5•15 80 10 C' 159 95 400-470 PA2-40C  1.4  40 7  C' 149 95 
tee 148 PA2-128 1-4 12 2 5 59 95 -  PA10-14013 5-15 140 18 0* 199 95 -  PA10-35C  5-15  35 6  8 119 95 

- P42-708 1,4 70 10 C• 159 95 PA10-14081 -. 5-15 140 18 0' 215 95 -  PA10-35C1/' 5-15  35 6  13' 139 95 
P42 7081. 1-4 70 10 C' 169 95 P410 16081 7. 5.15 160 22 CI' 229 95 "  PA113.70C  5-15  70 13  0' 229 95 
PA2-1408 1-4 140 20 D 229 95 PA30-1408 15-45 140 15 D' 179 95 "  PA10-70C1•". 5.15  70 18  D' 249 95 
PA10-408 5-15 40 5 B 83 95 PA30-14081•:, 15-45 140 15 D' 189 95 
R4113.4081-) 5.15 40 5 B' 94 95 219 226 PA2-708C 1.4 70 10 C* 169 95 612/1 Irwin 'A.2 25 •5 • 2 11. 6 5• 5.2 1.6 5.7 5.2 V. 65.10•1 
PA10-706 5-15 70 8 C' 139 95 PA10.608C 5-15 60 8 C 149 95 ISM  5 7 • 12/ • 50 8 165 • 127. SO 8 165 • 190 • 50 8 '65 • 254 • 508 
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TEMPO 

THE TEMPO 2020 
Phase iock-loop IPLL) Oscillator circuit minimizes 
unwanted spurious response.. 

Hybrid Digital Frequency Presentation 
Advanced Solid-state design .only 3 tubes. 

Built-in AC and 12 VDC pew*, suPPIte• 
CW filter standard equipment .not an accessory 
Rugged 13146-11 final amplifier tubes 
Cooling tan standard equipment not an accessory 
High performance noise-blanker is standard 
equipment  not an accessory 

Built-in VOX and semi-break in CW keying 

Crystal Calibrator and W WV receiving capability 
Microphone provided 
Dual PIT control allows both broad and narrow 
tuning 

All bend SO through 10 meter coverage 

TEMPO 

VHF/ 
ONE PLUS 

Dealer Programs 
NOW Available 

Multi-mode USB. LS13, CW and AM operation 
Extraordinary receiver eensitivity I 3u SIN 10 Obi 
and oscillator stability It 00 Hi 30 mu) alter warrn-uP) 
Fixed channel crystal control on two available 
Positions 
RF Attenuator 

Adiuslable ALC action 
Phone patch in and out le as 
Separate PTT tack for loot switch 

speaker 
Tne TEMPO 2020  M S 00 

Model 13120 external speaker 629 95 Model 8010 
remora vF0  6139 00 

The Tempo/ONE PLUS offers full 25 watt output or a 
selectable 3 to 15 watt low power output, remote tuning 
on  the  microphone,  sideband  operation  with  the 
SSB/ONE adapter, MARS operation capability, 5 KHz 
numerical LED, and all at a lower price than its time tested 
predecessor... the Tempo VHF ONE, 

The Tempo VHF/One  Plus  is a VHF/FM transceiver for 
dependable communication on the 2 meter amateur band • Full 

2 meter coverage, 144 to 148 MHz for both transmit and receive 

• Full phase lock synthesized (PLIJ • Automatic repeater split 
- selectable up or down • Two built-in programmable channels 

• All solid state • 800 selectable receive frequencies with 
simplex and +600 kHz transmit frequencies for each receive 
channel. Price: $399.00 

ATLAS 350-XL VI' 
• ALL SOLID STATE  • 350 WATTS P.EP. OR CW INPUT 
• S.58 TRANSCEIVER  • 10 THROUGH 160 

METER COVERAGE 

Illustrated with 

optional AC supply, 
Auxiliary VFO, and 
Digital Dial. 

The all new Atlas 350-XL has all the exciting new features you 
want, plus superior performance and selectivity control never before 
possible. Price: $995.00 

• 10-160 METERS 
Full coverage of all six amateur bands in 500 kHz segments. Primary 
frequency control provides highly stable operation. Also included is 
provision for adding up to 10 additional 500 kHz segments between 
2 to 22 MHz by plugging in auxiliary crystals. 
• 350 WATTS 
P.E.P. and CW input. Enough power to work the world barefoot! 
IDEAL FOR DESKTOP OR MOBILE OPERATION 
Measuring just 5 in. high x 12 in. wide x 12 1,i in. deep, and weighing 
only 13 pounds, the Atlas 350-XL offers more features, perfor-
mance and value than any other transceiver, regardless of size, on 
the market today! 

• 350-PS matching AC supply - $225.00 
•DD-6 XL plug-in digital dial readout - $229.00 
• 305 plug-in auxiliary VFO - $155.00 
311 plug-in crystal oscillator - $135.00 

w DMK-XL plug-in mobile mounting kit - $65.00 

TEMPO ONE  HF Transceiver. 80-10M. USB, CAN & AM - $399.00 
AC/ONE  Power supply for TEMPO ONE - $99.00 
VF/ONE  External VFO for TEMPO ONE - $199.00 

TEMPO SSB/ONE 

SSB adapter for the Tempo VHF/One 
' Selectable upper or lower sideband. ' Plugs directly into the 
VHF/One with no modification. • Noise blanker built in. • RIT and 
VXO for full frequency coverage. • S225.00 

Tufts Radio Electronics • 209 Mystic Avenue • Medford MA 02155 • (617) 395-8280 
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GENERAL SPECIFICATIONS  

• Frequency rant, 
• No of channels 
• Operating mode 
• Type of communication 
• Operating voltage 

• Current drain 

• Antenna impedance: 
• Site 

• Weight • 

• Frequency deterrnina• 
tion method' 

• Offset Option 

Wilson Electronics Corp. 

WE-800 
2 METER 
PORTABLE AMATEUR 
BOO CHANNEL 
SYNTHESIZED RADIO 
I AND 12 WATTS PC 01174•02 
144 141 IMO 

$439.00 

144 000 147 995 MM/ 
799 WS 6H/. or 399W 10 HI/ 
Direct frequency modulation 
Simi*, or transmitter offset :600 611, 
136 VOC negative ground 
110 to 15 VDC row.) 
Trammd  290*4W I wall output 
2 amps *12 watts output 
Receove  45.K •quekhecl 
230 mA  at lull Al rated output 

SO ohent nominal 
11.114 a 6-3/4  1.73 inches 
1209 6 a 171 5 • 47 6 inn) 
1 lb IS ,,, /4 I 3 KO. 
(3 lb 11 0/ (8 lb Kg) ant• bane... 

CMOS pnew locked loop 

Two optional Mho Ill 
positions also available 

PERFORMANCE SPECIFICATIONS 

Transmitter  

• RF output 

• Frequency stability 
• Local oscillator: 

• Strmonics & 
Souriour. 

• Deviation: 
• Audio response: 

Riding the crest of the new wave of multi-channel two-meter rigs is the 
Wilson WE-800. Designed as an all-purpose mobile or portable unit, the 
WE-800 is loaded with enough features to satisfy even the most dis-
criminating amateur. The "800" is for channels, from 144 to 148 MHz 
in 5 KHz steps, up or down 500 KHz for your local repeater. There are 
even provisions for pre-programming five of your favorite frequencies 
or changing to two optional offsets, in case your area repeater is non-
standard. Add to these features; internal rechargeable power pack 
optional (uses 10 AA NiCad cells, not included), detachable rubber flex 
antenna, built-in 5-meter/output indicator, built-in high-low power 
option switch (1 or 12 watts, when used mobile or base), built-in 
connectors for external antenna, speaker and power. Whether you're 
just getting your feet wet on two-meters, or a seasoned amateur, you'll 
find the WE-800 to be the most light-weight, versatile base/mobile/ 
portable rig on the market today. 

The WE-800 comes complete with plug-in speaker-microphone, mobile 
mounting bracket/handle, rubber flex antenna, 12V DC Charger Cord, 
instruction booklet and 90 day limited warranty. Rechargeable internal 
battery pack optional. 

Hi  12 W 
Lo  I W 
001% -10 %  •60.0 
Simplex  21 4 MHz 
Offset .600 kHz  22 MHz 

-600 kHz .. 20.8 MHz 
(Options for two more offsets other 
than 600 kHz) 

Receiver 

• Receiving system: 
• First local oscillator 
• Fint IF: 
• Second IF: 
• Stability: 
• Sensitivity: 
• Squelch sensitivity: 
• Spurious and Image 
Rejection 

• Intermodulation, 

More than 60 dB below carrier  • Selectivity: 

t5 kHz 
•1; -3 dB of 6 dB/Octave 
Pie-emphasis characteristics from 300 to 5000 Hz 

• Channel Spacing' 
• Audio Output 

Double conversion Superheterodyne 
I'LL output of (F-21.4 MHz) 
21A MHz (with 2 pole monolithic filter) 
455 kHz (with a ceramic filter) 
001% 10° •60*C 
3 m3/ for 20 dB quieting 
2 a/V 

Better than 80 dB 
60 dB 
t6 aHt at 3 dB 
t 15 kHz at 80 dB 
15 kHz 
2 W (1O% distortion to 4 ohm) 

the First Name in Amateur Hand-Helds 
New 2 Meter Mark II and Mark IV 
The new arrivals to the Wilson family of quality high performing 
hand-held radios are the small American-made MARK 11 and 
MARK IV. The ultimate hand-held for the amateur who demands 
quality, performance and value. 

As the smallest size hand-helds ever marketed, the radios feature 
excellent adjacent channel selectivity, and innermod/image rejec-
tion. The attractive blue-gray Lexane outer case is rugged and 
durable. 

Features: 
• 6 channel operation • individual trimmers 
on all TX/RX Xtals • microswitch control 
of TX/RX • includes improved rubber flex 
antenna and one pair Xtals 146.52/.52 in-
stalled • built-in microswitch speaker-mic 
• 90 day warranty • BNC type antenna 
connector • can be modified for MARS 
or CAP • inexpensive rechargeable Ni-
Cad battery power source • easily 
accessible circuitry. • a variety of 
accessories and tone options are 
available. 

Mark II (2.5 watt) $199.95; Mark IV (4 watt) $239.95 

The standard of Amateur Hand-
Helds is Wilson's line of VHF and 
UHF radios as follows: 

Three models in the 144-148 
range include the 1402SM - 2.5 
watt, 14055M - switchable 1 and 

a 

6 
• • • a 
• • • 

o w e „ 

5 watt, and 1407SM - 7 watt 
units, one unit in the 220 band: 
Model 2202SM - 2.5 watt, and 
Model 4502SM - switchable 
1 and 1.8 watt unit is in the 
450 range. 

COMMON FEATURES 
• 6 Channel Operation 
• Individual Trimmers on all 
TX/RX Xtals 

• Al) Xtals plug in 
• Microswitch cOntrol of TX/RX 
• Rubber Flex Antenna furnished 
• Convenient Size ... Fits in hip pocket 
• 90 Day Warranty 
• Can be modified for MARS or CAP 
• Built for rugged use 
• Inexpensive power source with rechargeable Ni-Cads 
• Easily accessible circuitry 
• One pair Xtals furnished with each radio installed. 

Illustrated is the Mark IV 4 watt  1402SM: 146.52/.52  4502SM: 446.00/.00 
unit with optional touch tone pod  1405SM: 146.52/.52  2202SM: 223.50/.50 

HAND-HELD OPTIONS AND ACCESSORIES 
• LEATHER CARRYING CASE 
• LC-1 for 1402 SM - S18.95 
• LC-3 for Mark II, IV - $16.95 
• LC-2 - all others - 518.95 

• 110V-AC DESK BATTERY CHARGER 
For new units Mark II, IM  use the Model 
BC-2; for Models 1402, 1405, 1407, 2202 
and 4502. use Model BC-I. 540.95 

• WALL BATTERY CHARGER 
lo V-AC Charger ... use WC-12 1519.951 
for 1402,1405, 1407, 2202,45(12; use 
WC-14 (515.951 for Mark II, IV. 

• BC12- - $14.95 
CIGARETTE LIGHTER MOBILE POWER PLUG 

• SPEAKER MIC 
sml  for Models 1402, 1405, 1407, 2202, 4502. 
5M3  (Mark II,Mark IV) 
SM 2 for Models 1402,1405,1407, 2202,4502. (530.95). 

• RECHARGEABLE BATTERY PACKS 
Use the following Ni-Cad Packs for the 
unit you select: 

BP-1  10 loose cells - 500 mA (1402,14051 - $18.95 
BP-2  strapped cells - 600 mA (1405, 2202,4502) - $24.95 
BP-4  Mark II, Mark IV pack - $20.95 
BP-7  1407 SM high power pack - $24.95 

• N1OBILL AMPLIFILRtliARGLR 
The Model 1420A is a mobile amplifier/ 
charger for the hand-held models 1405SM 
and 1407SM. Produces 20 watts on the 1405 
and 25 watts on the 1407 when engine is 
charging above 12V-DC, and charges internal 
Ni-Cad battery pack. $129.00 

Other options include: 
• Touch Tones Pad (installed only) 
• XF-1 Monolithic Filter (1402,1405, 1407) 
• TE-1 Eone Encoder 
• 11-2 Encoder/Decoder 
• BNC Rubber Duck Antenna 
• TNC Rubber Duck Antenna 

Tufts Radio Electronics • 209 Mystic Avenue • Medford MA 02155 • (617) 395-8280 
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Dealer Programs 
NOW Available 

The indispensable 
BIRD model 43 
THRULINE' 
Wattmeter 

Read RF Watts Directly. 
0.45-2300 MHz, 1-10,000 watts ±5%, 
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 requirements 
expand 

Low Insertion 

Table 1 
STANDARD 
ELEMENTS 
(CATALOG 
NUMBERS) 

MODEL  
43 

Posser 
Range 

Frequent s Bands 1M11/1 

2- 2;-  MO-  200-  400-
1,0  20  (0111) 

v‘atts 
10 watts 
25 watts 
SO watts 
100 watts 
250 watts 
100 watts 
U M watts 
2500 watts 
-,000 watts 

SOH 
10011 
25011 
5001.1 
100011 
2500H 
50(X1H 

10A 
2SA 
50A 

250A 
SOOA 
1000A 

10f 

100( 
250€ 
500C 
1000€ 

Elements (Table 1) 2-30 MHz 
Elements (Table 1) 25-1000 MHz 

Carrying case for Model 43 & 6 elements 
Carrying case for 12 elements 

5D 
101) 
25D 
50D 
100D 
250D 
500D 
1(XX/D 

(Spsidfy_lype N or S0239 connectors 

it 
101 
251 
SOE 
1001 
2501 
5001 
1M M 

PRICE 
$120 
42 
36 
26 
16 

THRLIUNE 
RF Directional 
Vagtmeter 

model 4431 

Powec Ilanery   5000 vans • 2 ID )0 Wet 
1000 watts 1010 1030 MHz° 

4  impeeenee    50 Oren nornanal 
Imenion VSWR   1 07 to 1 0 ma. • 

N Connee mn1 
Inwenen Low .  0 100 Kat (2 512 41N/1 

0 2d11 Mae (512. 1030 MH/1• 
0.F (04401N1   15 to 10 cl• 
40004, of Wal mnse   115.410 
RI C..40.110/C•owlecler   144014 M K 
4reeury Low 0400010/   female N 

1114004444 00091001 
Ilethe,13( (.00neelors Lan se supv1041 

Ne•  ern .4.0041• els - s•S 

• Model 43 Power Measurement Versatility 
• Variable RP Signal Sampler (built-in) 

Model 4431 provides an RF signal sample for use with counters, 
oscilloscopes, spectrum analyzers, etc., at the same time a power 
measurement is made. 
Amplitude of the RF sample is adjustable by depth-of-insertion 
control knob on the front of the wattmeter. 

Model 4431 uses the same Plug-in Elements as the Model 43 (within 
its frequency and power limitations). 

THE l a 

UNADILLA 
W2AU BALUN 

s s 

$1 4 

•U4101....4A 01110111•510. FREOVENCY•MATC14012 PA M. 

-,,a  • t•-• 

T▪  HE C A L L/RELIABLE 
TM 

REVCO 

$ 2 1 95  

Lief 

1 =1 

W2VS ANTENNA COILS 
tIr:t1%; 

4444.4.04 40.00•44 
PM! CI. 4001.• 

• 40•44.0' 0  10 40 
VON., 

SERIES 31 — BNC CONNECTORS 
Amphenol's BNC connectors are small, lightweight, 
weatherproof connectors with bayonet action for 
quick disconnect applifications. 

Shells, coupling rings and male contacts are 

BNC  BULKHEAD  RECEP-
TACLE 31-221-385 UG-1094 
Mates with any BNC plug. 
Receptacle can be mounted 
into panels up to 104" thick. 
$1.25 
BNC (M) TO UHF (F) ADAP-
TER  309-2900-385  UG 255 
Adapts any BNC jack to any 
UHF plug. $3.63 
DOUBLE MATE ADAPTER 
8 3-877-385  Both  coupling 
rings are free turning. Con-
nects 2 female components. 
$2.72 
JACK ADPATER $1.95 
575-1 02 -385  Adapts 
83-1SP-385 to Motorola type 
auto antenna jack or pin jack. 
PA NEL  RECEPT ACLE 
8 3-1R-385  S0239  Mounts 
with  4 fasteners in 21/32" 
diameter hole. $1.17 
PA NEL  RECEPT ACLE 
83-878-385 S0239SH Mounts 
in  single  21/32"  diameter 
hole. Knurled lock nuts pre-
vent turning. $1.59 
BNC  ANGLE  ADAPTER 
31-009-385  UG-306  Adapts 
any BNC plug for right angle 
use. $4.23 
BNC  TEE  AD APTE R 
31-008-385 UG-274 Adapts 2 
BNC plugs to 31-003-385 or 
other female BNC type recep-
table. $4.56 

UG-1094 

575-102-385 

accurately machined from brass. Springs are made of 
beryllium copper. All parts in turn are ASTRO-
plated ® to  give  you connectors that can take 
constant handling,  high temperatures and resist 
abrasion. 

BNC(F) TO UHF (M) ADAP-
TER  31-028-385  UG-273 
Adapts any BNC plug to any 
UHF jack. $2.39 
PUS H-ON 
83-5SP-385 Features an un-
threaded, springy shell to push 
fit  on  female  connectors. 
•2.27 
LIGHTNING  ARRESTOR 
575-105-385 Eliminates static 
build-up from antenna. Pro-
tects your valuable equipment 
against  lightning  damage. 
$4.80 
BNC PLUG 31-002-385 UG-
88 Commonly used for com-
m unications  antenna  lead 
cables. For RG 55/U & RG 
58/U cables. $1.59 
BNC STRAIGHT ADAPTER 
31-219-385 UG-914 1 9/32" 
long, allows length of cables to 
be joined. Mates with BNC 
plugs. $2.12 
BNC PANEL RECEPTACLE 
31-003-385  UG-290  Mounts 
with  4 fasteners in 29/64" 
diameter hole. $1.74 

83-877-385 

30239311 

PL-259 ... 90d 

UG-175 (Adapt-

er for RG 58U) 

... 25i 

S0239 

UG-290 

UG-306 

7 2 e 

UG-255 

UG-274 

575-105-385 

UG -914 

ALL BAND PREAMPLIFIERS 

• 6 THRU 160 METERS 
• TWO MODELS AVAILABLE 
• RECOMMENDED FOR 
RECEIVER USE ONLY 
• INCLUDES POWER SUPPLY 

MODEL PLF employs a dual 
gate FET providing noise fig-
ures of 1.5 to 3.4 db., de-
pending upon the band. The 
weak signal performance of 
most receivers as well as image 
and  spurious  rejection  are 
greatly improved. Overall gain 
is in excess of 20 db. Panel 
contains switching that trans-
fers the antenna directly to 
the receiver or to the Plearnp. 
Model PLF 117V AC, 60 Hz. 
Wired & Tested  $44.00 

Model PCLP Uses 
nuvistor   $44.00 

Tufts Radio Electronics • 209 Mystic Avenue • Medford MA 02155 • (617) 
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DUST 
COVERS 

•our covers are custom desigusi to protect all 
popular equip ment models. •They are made of 
rugged high quality vinyl and are machine  
stitched for extra  strength. •They add  that 
professional look to your station. •Most covers 
are priced at 83.95. 

From Texas ..."I would like to say how 
surprised I was as to how much quality 
you put into your covers" . . . Mr. Mark 
Canada 

From Calif. . . . "Not only did they fit 
exactly as specified, but the quality of 
work manship is most satisfactory" . . . 
Mr. Dwight Bau m 

From Pa...."That special order cover is 

excellent! Your the greatest"... Mr. Rod 
Phillips 

C  COVER 
CRAFT 

HI-G1 B ALU N 
•For dipoles, yogis, inverted 
yes's, doublets & quads 

•For full legal power A more 

•Puts power In antenna 

Alroadbanded 3-40Mhz. 

Small, light, weather-proof 

•1:1 Impedance ratio 

-Replaces center insulator 

•Helps eliminate TVI 

•Fully Guaranteed s9 95 
Van  
Gorden  U.S.A. 
Engineering 411. 

Ideal for Receivers - Converters 
High Gain - Low Noise 
FEATURES: 
• Small size 
• Increases sensitivity of most receivers 
• Gold-plated copper shielding 
• Single or double stage models 
• Diode protected, dual-gated FETs 

SPECIFICATIONS: 
Power: 6 VDC to 18 VDC (12 VDC recommended) 
Size:  a. Single stage: 1" a 1%" x %," 

b. Double stage: 2" x 1Y." x 
MOSF ET: FT 0601. 500 MHz. dual-gate 

diode protected MOSF ET 

When ordering be sur• to specify 

1 frequency of operetion 

2 single or double band peg. 

3 At or assembled version 

hen ordering be sur• to specify 

1 frequency of operetion 

2 single or double band peg. 

3 At or assembled version 

FREQ. 
(MHz) USE STAGES 

DELUXE PREAMPLIFIER 
GAIN dB NF dB  KIT  WIRED 

HIGH SINGLE 25 2 S11.50 $15.50 
14, 21 or 28 FREQ. DOUBLE 48 2 $21.50 $28.50 

OSCAR SINGLE 25 2 813.50 $1 7.50 
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model 333 
dummy load 
wattmeter 

Favorite Lightweight Portable-250 WATT RATING-

Air Cooled 

Ideal lei.] .ervhe aria  obile 2-way radio-CB, marine, 

business band. Best for QRP amateur use, CB, with zero to 
5 watts full scale low power range. 

• specifications 

Frequency Range 

VSVVR 

Power Range 

Watt meter Ranges 

Connector 

Size 

Shipping Weight 

Price 

DC to 300 MHz 

Less than 1.3 1 to 230 MHz 

250 watts inter mittent 

0-5. 0-50,0-125, 0-250 

SO 239 

2 lbs 

$98.50 

_model 374 dummy load wattmeter 

Top of the Lone-1500 WATT RATING-Oil Cooled 

Our highest power combination unit Rated to 1500 watts 

input  (intermittent).  Meter  ranges  are  individually 
calibrated for highest accuracy. 
. specifications 

Frequency Renee  DC to 300 MHz 

VSVVR  Less than 1 3 1 to 230 MHz 

Power Range  1500 watts DC intermittent 

Warning Irght• signals 

maxi mu m heat lima 

Watt met•r Ranges 

Input Connector  SO 239 (her metically sealecll 

Size  4 3/4"  9" 14 10 1/4" 

Shippirq Weight 

Price 

0-15. 0-50. 0-300, 0-1500 

12 lbs 

$215 .00 

Riff BARKER & WILLIAMSON, INC. 

Economy High Power Load-1500 WATT RATING-

Oil Cooled 
model 384 dummy load 

or high power whet,  vo,i nersil iv h : load. 

• specifications 

Frequency Range 

VSVVR 

Power Range 

Connector 

Sire 

Shipping Weight 

Price 

High Power-1000 WATT RATING-Oil Cooled 

model 334A dummy load wattmeter. 
lost Popular  umblnat,on unit Handles full amateui 
Meter r ange.  c4librated. Can be pdgel 

• specif 'cations 

Frequency Range 

DC to 300 MHz  VSINR 

Less than 1 3 1 to 230 MHz  Power Range 

1500 watts intermittent 

Warning light • signals 

maximu m heat limit.  Watt rnet•r Ranges 

SO 239 (her metically sealed)  Input Connector 

4 3/4 - 9- • 10 1/2"  Siz• 

12 lbs.  Shipping Weight 

S94 50  Price 

DC to 300 MHz 

Less than 1 3 1 to 230 MHz 

1000 w ets CVV inter mittent 

Warning light  signals 

maximum heat limit 

0-10. 0- 100 0- 300. 0 - 1000 

SO 239 (her metically sealedl 

4 3/4"  9" • 10 1/4' 

12 lbs 

$174.00 

LITTLE DIPPER 

model 331A 

transistor dip meter 

Poi table El f single generator, signal monitor. or absorption 

wavemeter. Lightweight (1 pound, 6 ounces with all coils), 

battery powered unit is ideal for field use in testing 
transceivers, tuning antennas. etc. Can also be used to 
measure capacity, inductance, circuit 0, and other factors. 

Indispensable for experimenters, it is easily the most 
versatile instrument in the shop. Continuous coverage from 

2 MHz to 230 MHz in seven ranges. 

Unit consists of a transistorized RI dip osiillator and 

100 microampere  meter  circuit  Meter  circuit  uses a 

singlemansistor DC amplifier with a potentiometer in the 
emitter circuit to control meter sensitivity A 3-position 

slide switch connects the meter circuit to the oscillator for 

dip measurements, to a diode for absorption waverneter 

peak measurements, or provides audio modulation of the 
RF signal. 

Frequency dial has a calibrated reference point for (..1 and 

bandwidth measurements. Each coil has its own frequency 

dial there's no confusion with multiple markings or small, 

hard-to-read scales near the center of the dial 

. specifications 

Frequency Coverage 

Accuracy 

Modulation 

Power 

Size 

Shipping Weight 

Price 

2 MHz to 230 MHz in 7 osgrlapping 

ranges by plug in mil assemblies 

2 MHz  4 MHz, 4 MHz-8 MH,. 

8 MHz-16 MHz, 16 MHz- 32 MHz. 

32 MHz-64 MHz, 50 MHz- 110 MHz, 

110 MHz- 230 MHz 

3% 

1000 Hz, 25% to 40% 

9 volt transistor battery. 

Burgess 2U6 or equivalent 

7" • 2 1/4" • 2 1/2" 

1 lb , 6 oz 

S120 00 

WIDE RANGE ATTENUATOR 

Protect your receiver or converter from overload. Ut 

vide step attenuation of low-level RI signals from signal 
generators,  preamplifiers,  or converters  Seven rocker 

switches provide attentuation from 1 dB to 61 dB in 1-dB 
steps Switches are marked in dB, 1 2 3-5-10-20-20 Sum of 
actuated switches (IN pos.non) gives attenuation With all 

switches in OUT  c •c-i,  there is NO insertion loss 
Attenuator install, •  I-i  me using UHF connectors 

• specif!cations 

Power Capacity 

VSVVR 

Impedance 

Accuracy 

Size 

Shipping Weight 

Pric• 

1/4 watt 

1 3 1 maximum, DC to 225 MHz 

50 oh ms 

1 dB/dB, DC to 60 MHZ 

01 dB/dB -0548 DC to 160 MHz 

0 1 dB/dB r 1 0 dB, DC to 225 MHz 

8 1/2' n2 1/2”  2 1/4" 

1 1/2 lbs. 

549 50 
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• Handle full 200 wotts •low-low V.S.W.R. • Deliver 3 dB gain and more! •Pick the one that best fits your needs: 

Larsen IC-Arad  ROOF or FENDER MOUNT  .. 
Goes on quick and easy  A 

Antennas  in 3/8" or 3/4" with 

MAGNETIC MOUNT 
stays put even at 
100 mph! 

MM-JM-150 for 144 MHz use  Only 
MM-JM-220 for 220 MHz use  $38.50 
MM-JM-440 for 440 MHz use  complete 

Above antennas all complete with m 

TRUNK LID MOUNT 
No holes and low 
silhouette too!   
TLM-JM-150 for 144 MHz use'  Only 
TLM-JM-220 for 220 MHz use  $38.50 
TLM-JM-440 for 440 MHz use complete 

And 1/4 wave antenna for trunk 

and magnetic mount — $18.50 

fewest parts.  le_ 

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 

fender mounts $11.50 

ounting hardware, coax, connector plug, allen wrench and complete instructions. 

Model 372 — $27.50 

model 372 CLIGRE AMP   

CO, regal  without danger of splatter 
SOlist state Striresn preamplifier and ,I.dpec fur If 

Publ., eddress  systems.  and  lade  ,etordef,  nenn.  hI 

n•Inn,d 

• speed mations 

moo lmentance 

livon le * 

1/00 .00••• 

W ow leket 

Oueut triordlawd 

Isoyie 

Sao 

0eregat 

Cenostan 

1(0 - * 

S orrilnoros to 10 real ms . 

10 ea 

GO 1741,11..0.• 

S0000 ohm. 

• •on ommorre mow., 
away. tUtor 

ermine nee 

UNIVERSAL HYBRID COUPLER II PHONE PATCH 

model 3002W and model 3001W   

slatton  to  the  telephone  lines  foe 
sele, table  modes give cornolele  tlexibility  to. 

Par h. , the station to the line and to, tape recordIng and 

piastiiii.  To or horn the line or tie station  The hybr d 

r or u.1 I. iivOri. tor &fortress 000 operation of the phone 
pat h A t!!!!!, CrOnWeamp speech preamptilier/lontier 
lin Mn," 3002WI increases the level at weak phone signals 
and alu, prevents oyer mOdulat.On when Ow local telephone 
is used as the station microphone (The COmprearelp also 

functions  aS  a preamplifier/limiter  with  the  Patron 

nucrOphone. P deSired I 

Model 300 2W with Compreamp 

— $125.00 

Model 300 1W without Compreamp 

— $85.00 

• Weerfleationli 

inputs horn 
Lino  GOO Ow. 

hem *  ohne 

Mieroehorse  Hen ornewlerse• 0•13.000ohoul 
o wlet*. Omens 

Tem Reveadd stea m 

Cho wn eel 
Te eter  IMAGO elms 

Ileral••• laradan a it s 

teerelle•••••• OA atimehea 
Soo  &lir • 7.1/7.. • r 

sio s.  3-1/2 Me. 

Power  Asett Moo, Mo ws M O 
Or 

CannoPetoes  1.10110 

—  COAXIAL SWITCHES AND ACCESSORIES 
for antenna selection and RF switching 

It,.,. highquality ,witches hase set the standard to, the 

industry to, years  Ceramic ...ales wan Over alloY on 

tech and silver ,platad conductors give unioatched Pert., 
rotors and reliability from audirl , eguencres to 150 Mn, 

SAW coaxial, switches are designed for use with 52 to 75 
°On non reactive toads. yx1 are M OAK rated at 1000 watts 
AM, 2000 watts 558 Connectors ye UHF type Insertion 
loss o neglogible, and VSWR is less man I  nu to ISO 

k0.11 

COAXIAL SWITCH SELECTOR CHART 

COAXIAL ANTENNA CHANGEOVER RELAY 
 model 377   

Model 377 — $17.95 

BARKER & WILLIAMSON, INC. 

Model 359 — $37.50 

Econornual and rer.able Can be ophated horn VOX cony, 
for oiniulelely  OftefitiOn or from PTT Of manual 

oso h Receiser input iSautonutically grounded when 

me relay is in the Tranv0i1 position Wide AC operatng 
,oltage range and low operating current 

• specifications 
asne Rat ,  moo wens CW12000 won MI 

0008  Low thon 1 IS I OC to ISO lialee 

be... atatoiromieda  0 0111 Amer. AM to 130 vette AC 

Connodon  005 Tree SO 33111 

Oimonooro  3 tfr• • 1 1/2-

Itherewel Wa rn  to 

int tease your transmitter's r,, e,  ,p T. 

tour tones Or use it w.th your ta m re, order 

address system to, ornprOved pert°, man , Tho two stage, 
transistor ited Aulro Of earnpittier /L 'miler .5 be uSed w.tr, 

all types Ls, transmitters Powered by a long lost mg dr s reu 

battery -n0 external power needed  Installs without arts, 

wit.ng  changes in your transmitter  Just  r onner I the 

Com mand,  between  your  microphone  150.1)00 nhm 
dynamic or hignimpedam • israrnic I and your transmitter's 
microphone input connector F r lint panel rocker switch Vtip 
you  bypass  the  Co mpeeamp  when  yOu  want  tf, 

Compression level ts adtuslable. too 

Crosstalk !measured at 30 MH/I is AS dB between ',docent 
outlets and 60 dB between alternate outlets 

Models are awa.Iable to. desk. wall. or panel mounting, and 
with or without prOtectrve grOunding 01 iNcItue outputs 
Radio 'side mounted) conno tor models cilet be other will 
or panel mounted alsol lbackplate mounted) connector 
models are for panel mounting only. sere pane, space 

Use Me selector chart below to choose the models you 
need 

Model 561A Model 6112 

Model PRICE Outputs 
Connector 
Place ment 

Mounting Automatic 

Grounding 

Dial 

Plate Remarks Panel Well Desk 

375 18.95 6 Axial s s Supplied PR OT A X switch Grounds all except selected 

Output circuit 

376 
18.95 

c Radial ii s Supplied PR OT AX switch. Grounds all eacept selected 
Output rtr alit Sixth switch pOstbon grounds 

all outputs 

550A 14.00 c .. Radial a x DP 5 

550A-2 12.50 Radial a s DP 2 

551A 
17.50 

, A Radial a a DP 2 SPecial 2 pole. 2.position switch used to 

switch any RF deince in or out of series 
konnect ion in e CO21,21 line See figure (oyer) 

556 .95 
_ _ a Bracket only. for wall m ounfing of radial 

rOoneCIOr switches 

690 17.95 5 A X101 n DP 5 

590G 17  95  5 Aotal ts • Supplied GroundS all except selected out put circuit . 

592 16 50 2 Aso& y OF, 2 

696 18.50 6 Indine x is Grou ois all except selected output circuit 

• specification, 

Input 11....d•MO 

input Lotoi 

Volta . Cron 

Output le . 

Ooloirt tropritlance 

5.2. 

55••••••• 

cones... 

100000 ohm. 

5 nolinetts to 20 mower's 

to at 

.0 nolinotts 

50.000 oho. 

.von traforaer MOO,. 
itorem auell or Norm * 

2 L C . 35 • • to-

la1/2•• 

Tamen., Ord 

Model 560A 2 
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PROGRAMMABLE CMOS KEYER 

AUTEK RESEARCH 
CALLS CO W HILE YOU RELAX! 

Also remembers name, DTA tullest cot honges, et( 

MODEL MK-1 
O NLY $99.5 0 ppd. U.S.A. 

• 4 Messages 

• Instant record or reprogram 

• Designed for Novice. as well as 

CYP "Pro" and Contest OP 

An Advanced Programmable Payer - Yet Priced Lower Thal Many Ordinary Aspics 
Programmable memory keyers are the biggest adyptce to come along in years tot  cWI 

truly becomes FUN wpm , Until the MK I quality memory keyers cost $150 to 5.1(K) fiut ,ow. anyune can 
afford a "miniature computer." unread of an ordinary Ester it's an investment iii en/Oydble operation for year, 
to come And an incredible bargain at our breakthrough low price , 

ADVANCED "NOS" MEMORY  PIUS A GREAT AUTOMATIC KEYER 

• lust rap button 10 trait any ol lour messages 

• You record CO. contest eachanges. name 0TH of any 
thing you want in the lour menages 

• Retold instantly by simply sending the message 

• Play Oul recording as Olen as desired 

• Change by simply recording over the old message No 
factory programmed Hire cost IC's to buy 

• Large 1014 011 total memory stores about 100 ChithICIel5 
Each message holds about 25 characteru. depending on 
character length and pause5. e g "CO CO OE W60Y0 
WADY() CO TEST 1('' 

• -Combine DO" swath combines 2 of the 4 messages lot 
Hue length of about 50 commies, e g ' OTH IS LA LA 
NAME IS BILL BILL RIG BR IS KW ES BEAM ES NEW 
MEMORY KEYER" 

• REPEAT SWITCH repeats message torever until reset Very 
useful or longer CO., 01 leave a modetate pause at end of 
CCI. If no answer. the keys, automatically repeats the CO 
until amerced YOU SIT BACK MVO WAIT FOR A CALL , 

• ADOE0 CONTEST FEATURES  Instant memory Mel 
WIth button, or by tapping paddle when playing lopping 
message Ninon restarts message 

• 1301 AND dash memories "forgive" your minor timing 
mistakes Most keyers haul lust a dot memory 01 none at 
all The MK I makes sending easel 

• IAMBIC OPERATION Squeezing dot and dash paddles 
produces alternate dots and dashes, making it easier to send 
letters such as C.F,K 0 11, etc Most keyers put out only dots, 
Wanly dashes when paddles are squeezed, making you work 
harder 

• FULL CMOS constructton No TTL logic to heat up or 
draw heavy current Battery operation il dewed ISO ma 
BY , 60 ma W 11 V , Noma!) 

• SELF COMPLETING characters imprint 

• Extensive RH protection  B-50. WPM 

• Silent transistor output No [belting relays to all Me. 
1300 V  15 ma god blocked to, .200 rna cathode 
keyed rigs. at key) 

• TRIGGERED CLOCK levees,' when recording) stets 
instantly Cl key closure No contusing wait, or need or 
you 10 "keep time" as with many Myers 

• Bully in monitor speaker Volume control Nam') Widely 
adiustable tone linternel memo,' 

▪  10•••••••• 'vs. •••••• I s wain •ci Tr. ••••• I  0•  ••••h •••  duo.  .•••••••NrI padd•• • two...nth...it 10 ta.• 

III VAC el 914 VDC 1.35111- Li M. Hawke. Wit mer nee web Mar lemma, Week see ma tames newlese  temel pot tve 
meow., II ilere Nem tnd and We lemon Avek I yew ems led lobe. um., Wok .1. 1.150 

Model 
200 V 

introducing the unbelievable 

atd€1103 
Totally solid mote SS,1:1Tronsceiver • 80 through 20 meters • 250 worts 

Now, for under $500, you can get the best deal in the ham radio 
market today for compactness, power and performance — the new 
ALDA 103. Unbelievable, but true. 
Both brand new novices looking for that ideal first transceiver and 
seasoned hams wanting to treat themselves to a great second unit for 
mobile operation will turn on to the ALDA 103's totally broad. 
banded features. Can you believe fully automatic CW keying with 
automatic side step and RIT, too, so you can CISO with any make of 
transceiver without constant frequency corrections? Or an intermod 
intercept point of better than 10 dbm? Or the tremendous stability of 
a VFO oscillator covering 5 to 5.5 MHz (not switched)? And that's 
just a sampling of the 103's superlative specs. 
You won't believe the ALDA 103's clean, simplified engineering and 
serviceability until you see it for yourself. So see the ALDA 103 
today . 

Price: $495 including microphone and mobile mount, too. 

Model 
210 

000 
GOO 
1110111i 
01110 

Model 
220 

CES Touch Tone Pads 
• Model 200 V — acoustic coupling. $49.95 
• Model 210 — for mounting on vvalkies or 
hand-helds. $39.95 
• Model 220 — CES can now offer you a 
TOUCH TONE back for Standard Commun-
ications hand-held radios. This is the com-
plete  back assembly with the TOUCH 
TONE encoder mounted and ready to plug 
into the private channel connector. Also 
included is a LED tone generator indicator 
and an external tone deviation adjustment. 
$59.95 

talk 
power 
by i p ' 

W M  for an Economy Price? 
THAT'S RIGHT! 

introducing the ECONO-LINE 

Model Input  Output  Typical  Frequency 
702  5 201N 50 901N 10 on(70 out  143 149 MHz 
702B  1 4W  60 80W  1 in/70 out  143 149 MHz 

Pric• 
$139 00 
S169 00 

No w  get  TPL  COM MUNICATI ONS 
quality  and  reliability  at  an  economy 
price.  The  new  Econo- Line  gives  you 
everything that you've co me to expect 
from TPL at a real cost reduction. The 
latest mechanical and electronic construc-
tion  techniques co mbine  to  make  the 
Econo- Line  your  best  amplifier  value. 
Unique broad band circuitry requires no 
tuning throughout the entire 2- meter band 
and adjacent MARS channels. See these 
great new additions to the TPL CO MMUN-
ICATI ONS product line at your favorite 
amateur radio dealer. 
For prices and specifications please write 
for our Amateur Products Su m mary! FCC 
type accepted power amplifiers also avail-
able. Please call or write for a copy of 
TPL's Com mercial Products Su m mary. 

CDE HAM Ill ROTOR SYSTEM 

$139.00 

C D E 

The Ha m III is rated for antennas with 
up to 12.5 square feet of wind surface area 
when properly mounted in a tower. 

TELE—TOW'R Manufacturing Co. 

Old-fashioned value. Until just a short time ago, 
Orville Bond made his living hanging things in the 

Sky — mostly signs, on steel poles You can imagine 
what stress a 200 square foot sign goes through 
hanging 90 feet off the ground Orville knew there 
must be a better way to build a tower based on the 

principles he d worked out in sign erection He 
found it A way to produce a much better tower than 
anything else on the market at a reasonable price. 
Our prices start at $ 199 95 — delivered. 
One-piece price. When you buy one of these 
towers you get the whole tower ready to install No 

accessory charges no extra costs for guy wire, 
base plates. etc . etc And even our complete 

one-piece price is considerably lower — hundreds 
of dollars lower — than any comparable tower on 
the market 

Totally free-standing. No guy wires no brackets In 
fact our towers MUST NOT BE TIED TO ANY 
STRUCTURE IN ANY MANNER Guying or brack-

eting them only weakens them Our towers are 

designed to withstand 60 mile winds. with 30 
pounds of antenna with a vertical area of 6 square 

feet Think about a fishing rod When you re holding 
it at the end. 1111 withstand tremendous pressure 

Put that same pressure on it when you re holding it 
in the middle.  1111 snap  Our towers spread 
windstrain over the entire length of the tower — 
ours stay up when others go down 

Put it right where you want it. With one hand, raise 
the tower from 23 to as high as 55' Find exactly 

the right receiving level for CB. Ham or TV When 

you want to adjust your antenna install a new one. 
or pull maintenance, crank it down again No more 
climbing up in the sky to repair or replace antennas 

With the exception of our breakover models, this is 
the most convenient tower you can buy 

Breakovers— your feet never have to leave the 

ground. The ultimate in convenience Our break-
over towers not only telescope they he down for 
you One man can crank it down then lay it down 

so your feet never have to leave the ground when 
you adjust, service or pull maintenance on even 
our tallest towers 

Model 40 

(extends from 23, 101  S195.50 
Model 55 

( wends from 23%55')  5366.22 
Breakorer Model 40 
(extends from 23%40', sung breakoyer at ground level)  $340.46 
Breekover Model 55 
(extends from 23'.55'. with breakover Cr ground level)  $498.10 
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H ave you ever wondered 
how many Watts of 

power a piece of equipment 
actually consumed? I have 
pondered this question many 
times in my career. The solu-
tion necessitates a relatively 
large outlay of money to get 
an accurate answer. In order 
to get a true answer, it re-
quires the measurernent of 
input voltage, input current, 
and power factor. 
In none of my cases do I 

require the exact answer. A 
relative answer would serve 
my purpose. So, by utilizing a 
current transformer method 
and my junk box, I get a 
more-than-adequate  answer, 
and it doesn't require any 
more effort than reading a 
simple meter scale. 
The basic circuitry is as 

shown in Fig. 1. 
The formula I used to de-

ter mine  the  mi II iammeter 
range is: Watts ÷ line voltage 
÷ 1.414 ÷ ratio = meter cur-
rent in Amps. 
To construct your unit, 

you will need to decide what 
are the minimum and maxi-
mum wattages you will want 
to measure. Since the meter 
scale is not  linear function, 
the meter scale will be com-
pressed at the lower end. I 
•ettled on a multirange unit. 
The fuse should be of the 

household variety, since the 
15-Amp size of type 3AB is 
difficult to find, and the type 
3AG will vaporize on the 
interior of the glass and pro-
vide no protection. 
The bridge rectifiers can 

be made of type 1N4001 
diodes, since they cnly sup-
ply the meter movement cur-
rent. 
To have a multirange in-

strument, you can use either 
multiple outlets, one for each 
range,  or  a heavy-duty 
(15-Amp) switch. 
The current transformer is 

the heart of the instrument 
and must be wound to suit 
your desires, as it is not com-
mercially available unless you 
want it custom made. To 
wind one yourself is not a big 
undertaking and only requires 
some wire, tape, and an old 
core. I used old speaker out-

Warren S. Fowler 
253 North 171 
Seattle WA 98133 

How Much Power 

Does It Draw? 

—build this simple ac wattmeter and find out 

put  transformers  for  my 
cores. The size is not too 
critical, since there is only 
miniscule  wattage  require-
ment of the meter movement. 
You should ascertain that 
you will have ample winding 
space. I wound my trans-
formers with 604 turns of 
#36 on the secondary for 117 
volts line voltage. If you have 
121 volts, use 590 turns, and, 
for 115 volts, use 615 turns. 
The primary was wound as 
follows: 10 turns #18, tap, 6 
turns #18, tap, 2 turns #18, 
tap, 1 turn #14, tap, 1 turn 
#14. This gave me a total of 
20 primary turns which, with 
the secondary of 604 turns, 
resulted  in the  following 
ratios: 100 Watts = 604:20 or 
30.'1, 200 Watts = 604:10 or 
60.4, 500 Watts = 604:4 or 
151, 1001 Watts = 604:2 or 
02, 2006 Watts = 604:1 or 
604. 
The meter used had a full-

scale  value  of  20  milli-
amperes. A recalculation of 
turns ratio may be made to 
accommodate another meter 
range. A simple solution for 
the utilization of, say, a 0-1 
milliammeter is to put a 
100-Ohm trimmer pot across 
the meter movement and ad-
just it to read 100 Watts for 
full scale deflection. 
To calibrate my units, I 

used several 25-50-100 Watt 
light globes to provide me 

with loads to calibrate the 
meter scale. By using them in 
parallel, I was able to acquire 
enough plot points to make a 
new meter scale. I made my 
meter scale on white paper, 
then inked the marks to suit 
and reinstalled it. I pasted the 
scale on the reverse side of 
the original scale using rubber 
cement. 
An error of ± 5% can be 

expected, since the line volt-

INPUT 
u7v 

i5A FUSE 

IT 

INPUT ii7V  BLACK  M14 

GREEN 

age will vary by this amount. 
This error should not be ob-
jectionable, since the equip-
ment will be subject to the 
varying line voltage in opera-
tion anyway. In order to 
lower the error rate, it would 
be necessary to utilize an 
electrodynamic meter move-
ment, whereby the electro-
magnetic field of the meter 
could vary with the varying 
line voltages. • 

WHITE 

10T 

200 

500 

,20rrtA 

100W 

RS• METER 

SHUNT 
TO SUIT 

RS. METER 
SHUNT 
TO SUIT 

OUTPUT 
RECEPTACLE 

Fig. 1. Multirange circuitry. 
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TEMPERATURE 
COMPENSATED 
ZENER 

Surprisingly 
Low-Cost 

accepted regulator ICs in the 
indus try.  The  µA723  is 
second-sourced  by  almost 
every linear IC house in the 
U.S. and still enjoys enor-
mous usage. Thus, this IC has 
become about as inexpensive 
as a linear IC can be. The 
µA723 equivalent circuit is 
shown in Fig. 1. 

Because Vre f (the internal 
reference voltage) is about 7 
volts, the µA723 is usually 
configured in one of two 
basic  circuits  — one  for 
output voltages below 7 volts 
and the other for output volt-
ages above 7 volts. These 
basic circuits are shown in 
Fig. 2. The usual external 
current-increasing transistors Lab Supply  trek not shown here, in order eep the circuits simple. 

One  of the linear  IC 
houses  which  makes  the 
equivalent of the µA723, 
Teledyne, has published an 
application note in which is 
shown a novel circuit that 
allows output voltages above 

an IC regulator does it! and below 7 volts.'  That 
basic circuit is shown in Fig. 
3. This circuit has in it a 
correction  that was made 
from  the  original  (which 
would have prevented the 
"current limit" from func-
tioning).  A complete lab-
regulated supply providing 2 
to 20 volts dc with current-

Hank Olson W6GXN  limiting at 300 mA is shown 
P.O. Box 339  in Fig. 4, with an NPN power 
Menlo Park CA 94025  transistor to increase current 

capability. The IC pin con-
nections in Fig. 4 are for the 

V OUT  T he µA723, as first intro-  dual inline package version of 
duced by Fairchild, is the µA723 only; the "TO-5 

URRENT  CURRENT  V Z  one of the oldest and most  can" packaged 723 would 
LIMIT  SENSE 
ERROR  CuR RENT 

AMPLIFIER  LIMITER 

V. 

VOLTAGE 
REFERENCE 
AMPLIFIER 

(A) 

FREQUENCY 
COMPENSATION 

Fig 1. 

RSG  REGULATED 
OUTPUT 

V IN 

(8) 

V • 

SERIES PASS 
TRANSISTOR 

REGULATED 
OUTPUT 

R2 

Fig. 2. (a) Basic low-voltage regulator (Vou t= 2 to 7 volts). (b) 
Basic high-voltage regulator (Vout  = 7 to 37 volts). 

V IN 

REGULATED 
OUTPUT 

Fig. 3. Basic wide output voltage regulator circuit with 723. 
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TA AD 

F9 X 

  iN4002(2),ETC 

.120V 1 9,  IED1 

T 
MV 

20V  £ D2 

2000w F 

35V 

47K 

• 
20 

100 
S w e 

4 
w4723(D. A) 

25K 

47K 

4 

lioosr 

91--• 
ft 20 

VOLTAGE 
ADJ 

Fig. 4. Regulated lab supply. DI, D2= Motorola HEP R0057; 
Q1 = Motorola HEP S5000. *Heat sink with washer and 
silicone grease. 

work as well, but pin num-
bers  would  have  to  be 
changed. The rectifier-filter 
section utilizes a Triad F91 X 
transformer and a full-wave 
rectifier with capacitor input. 
The  re ctifier  diodes  are 
Motorola HEP R0051s, but 
almost any two 1 Amp silicon 
rectifier diodes (1N4G02s, for 
instance) could also be used. 
Q1 is a Motorola HEP S5000, 
but it has several equivalents 
— RCA SK3041, Sylvania 

ECG 152, or 2N5191. 

All the parts are board 
mounted, with the exception 
of  the  transformer,  filter 
capacitor, and 25k voltage-
control  pot.  In off-board 
mounting of the 25k pot (say 
on the front panel of one's 
own power supply cabinet), 
the lead lengths of the wires 
to the pot should be mini-
mized. 

It is intended that the ac 

MILLIAMMETER 
SWITCH 
300mA  300mA (CHOOSE TO MATCH METER USED) 

/SHUNT 

100 

IN 

100mA 

500K  10v 

3300 

200.4 

25V 

VOLTMETER 
SWITCH 

OUT 

Fig. S. Metering section. 

switch, fuse holder, meters (if 
used), and binding posts also 
be mounted on the cabinet 
housing the circuit board. 
LMB and Bud each have a 
line of small box cabinets 
that would be suitable for 
making  a finished  bench 
supply using this circuit. The 
choice of which particular 
cabinet  will  usually  be 
dictated by the meters one 
has on hand, because the 
circuit board is only 2 x 
inches. I used an LMB W1N 
box cabinet (10" x 4" x 
31/2"). The metering circuit, 
using meters that were on 

hand, is shown in Fig. 5. 
For all its use of inexpen-

sive or available parts, this 
regulated supply has more 
than proven itself on the 
bench. The 2-volt lower limit 
allows even RTL and low-
voltage CMOS logic to be 
operated from the supply, 
and the 20-volt maximum 
output  voltage  allows for 
most other logic and linear IC 
circuits. • 

Reference 

Teledyne, Linear Microcircuits 
Application  Note 2:  723/823 
Voltage Regulators, 1971. 

Yes!! Now we are authorized dealers for 

KEN W OOD 
We also carry: 

Yaesu • Drake • ICOM • Dentron • HyGain • Wilson 

Ten-Tec • Tempo • Swan • Standard • KLM 

Larsen • Cushcraft S Newtronics (Hustler) 

B & W • CDE • Shure • NYE • Pipo • Belden 
and others. 

Ray WB4DXH  Pudge W4LTX  Jim WA4CDX  Bill WD4LGF 
Together we have more than 50 years experience in Ham Radio. 

Call us and see why if you're not buying from us. 

We're Losin' and You're Losin'. 

1. Credit cards Welcome, except on specials. 
2. Trades invited. 
3. Fast — to your door — delivery via UPS. 
4. Large inventory of major lines — most items are 
in stock NOW! 

5. Send for our free catalog. 
6. Cost of telephone calls will be deducted from 
your order. 

7. We're "burning" to make Hot deals at 
A.R.S.O.N., Inc. 

Call us at (615) 868-4956 

"Cash Deal" 

Kenweed 74004 List $399 00 

2 Meter FM fully Synth 25 swans 
Buy or $399.00 and for only 511 00 

additional we will supply and install the 
Drake 1525 EM encoding mike 

Total Price $410.00 

Sh.pp.ng prepo.d Coro USA 

"Cash Deal" 

DRAKE PACKA01 
lotont UNION with Rd  list $799 00 
Mokhing Speaker MS-4  list $33.00 
AC Power Supply AC-4  litt $150.00 
Toed sockeye price is $799.00 
Shipping prepaid Coot USA 

Limited Quantifies  1st 5 orders 
will be foiled 

"Cash Deal" 
Ten Tec Century 21 

All Solid State-brood bond tuning 
Cla Transceiver 

Buy at $299.00 get free 10 & 15M 
RI MS and your choice: 

II) 670 keyer (2) 276 get& col. 
Shoppong ramped Cord USA 

"Cash Deal" 

CDE HAM Ill Rotor 

$124.00 
Stipp.ng Prepod Cant USA 

Check These Super Deals! 

A nateur Radio Supply of Nashville, Inc. 
• El =  • M I •  • • •  M N  IMM • 

615 South Gallatin Road, Madison, Tennessee 37115 Phone (615) 868-4956 

A40 

Store Hours 
Mon. - Fri. 

9 a.m. - 5 p.m. 
Sun. 

1 p.m. - 6 p.m. 
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Karl T. Thurber, Jr. W8FX/4 
233 Newcastle Lane 
Montgomery AL 36117 

Wireless Monitoring 

For the Bionic Ham 

be in touch all the time 

T have  always  been 
1  intrigued with the fun 
potential as well as the practi-
cal value of the little home 
wireless broadcasters, from 
the earliest tube-type ("Hear 
your own voice from your 
radio") AM BC-band jobs to 
the newest solid state minia-
turized modules. 
Several  solid  state FM 

wireless mike PC board kits 

E X T POWER 
9-12 VDC  U   

1914 WHIP 

(LENGTH 
UNCRITICAL) 

. § TYPE 'F" 

J4 
EXT  TYPE BNC 
ANT 

require nothing more than a 
source of low-voltage dc, a 
short  antenna,  and  a 
microphone or other source 
of audio input. I evaluated 
several units for use as a 
general-purpose  scanner 
rebroadcaster (among other 
things).  By far, the most 
interesting of these is the 
Model SI-36 FM  wireless 
mi ke  kit,  available  from 

Sabtronics  International in 
Dallas. This unit, which fea-
tures a unique PC board lay-
out eliminating the need for 
wire-wound coils, covers 50 
MHz to 150 MHz with a 
typical power output of 100 
mW using a 9-volt transistor 
radio-type battery. 
The module I selected is 

the Sabtronics Mini-Kit. The 
1.8" x 1.8" PC kit goes 

C3 
01 

J2 
CB TYPE MIKE JACK 

AUDIO IN 

(FROM RCvR OR 
TRANSCEIVER) 

Fig. 1. Using the Sabtronics FM module. Letters refer to wiring points on the PC board. All 
component values are nominal. 51-36 module sold by Sabtronics International, P.O. Box 
64683-E, Dallas TX 75206. *An alternate antenna is a 3-foot length of flat TV-type twinlead 
connected to points E and F on the PC board, as recommended by the manufacturers, instead 
of the 19" whip I used. (Twinlead can be routed through a grommet on the rear panel.) 

together in a few minutes, 
comes complete with all com-
ponents  and  very  good 
instructions, and, using a 9 V 
dc power source, will trans-
mit to any nearby FM broad-
cast receiver up to 300' or 
more away. It has a sensitive 
25k Ohm mike input which 
will accept practically any 
crystal, dynamic, or ceramic 
mike  of  med ium-to-high 
impedance and runs on nine 
to 12 volts dc. That makes it 
handy to use a couple of 
penlight cells or a 9-volt 
battery as 
or to tap 
source of 
transceiver 

the power source 
off a convenient 
voltage from the 
or receiver with 

which it is to be used. 

I built one of the Sab-
tronics units into a Radio 
Shack  #270-251  miniature 
equip ment  case  (31/4 " x 
2-3/16" x 4"), incorporating 
into the design such con-
venience  features  as a 
more-or-less standard four-pin 
CB-type mike jack on the 
front panel, a BNC external 
antenna jack and short whip 
inserted in an F-type connec-
tor on top, and provisions for 
external power on the rear 
panel apron. (The PC board is 
simply epoxied into place in 
the center of the case, using 
'A" standoffs.) An SPST min-
iature toggle switch installed 
on the front panel serves as 
the  on-off  switch,  and 
another SPDT miniature tog-
gle allows selection of either 
microphone or external audio 
input. 

The wiring of the mike 
jack can be selected to match 
the pin connections of what-
ever ham or CB mike happens 
to be conveniently surplus to 
current ham shack needs! In 
the schematic shown in Fig. 
1, only the audio and ground 
leads are connected, the mike 
not being wired for PTT, 
which probably would serve 
no useful purpose. Depending 
on the mike used and its 
internal  wiring,  the  PTT 
switch  may  have  to  be 
depressed to make it "hot." 
At  W8FX,  a 50k  Ohm 
high-impedance Tempo mo-
bile mike was used with good 
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results.  Almost any  mike 
could probably be used, as 
the audio gain of the two-
transistor  module is very 
high. 

Note that the transmitted 
frequency  is somewhat 
dependent on supply voltage. 
Therefore,  switching  from 
internal battery to an exter-
nal power source will cause 
the frequency to change, and 
it may  be  necessary  to 
readjust the trimmer condens-
er. Note also that the antenna 
affects transmitter output fre-
quency, so any close move-
ment next to it should be 
avoided. 
Although I used the Sab-

tronics  module, a similar 
module (limited to 88-108 
MHz coverage and 100 mW 
maximum power) is offered 
by  Ramsey  Electronics, 
Rochester NY. This unit will 
operate off 3-9 V dc and can 
accommodate either a dy-
namic, crystal, or ceramic 
microphone. Alternate wiring 
connections for using the 
Ramsey module are shown in 
Fig. 2. I have built one of the 
Ramsey units, but I use the 
Sabtronics  module in the 
wireless box of Fig. 1. 

The extremely small size 
of the Ramsey minikit, 1" x 
1" square, opens up addi-
tional possibilities, such as 
permanent internal installa-
tion inside a receiver or trans-
ceiver. In fact, the Ramsey 
module is small enough to 
mount in a plastic minibox 
along with a 9-volt battery or 
two AA penlight cells, with a 
phone plug installed in one 
end of the enclosure, allowing 
use  with  practically  any 
receiver  with an external 
speaker or headphone jack. It 
can even be connected to the 
audio output of a mobile 2 
meter transceiver to take 
advantage  of high-quality 
external  speakers  usually 
installed  with  the  newer 
AM-FM car radios, trans-
mitting an FM BC signal from 
the transceiver to the car 
radio. Similar ultracompact 
modules are available from 
Poly  Paks,  Inc.,  South 
Lynnfield MA, in both AM 

and FM broadcast band de-
signs. The Poly Paks AM unit, 
Model WM-5, is designed for 
high-impedance  input  and 
runs off a 9 V dc power 
source.  The  FM  version, 
Model  FMM, requires 1.5 
volts for operation and is 
available in both high- and 
low-impedance models. Simi-
lar modules are sold by 
Burstein-Applebee Co. and 
other large distributors. 

I have found a number of 
interesting uses for the unit; 
individual constructors may 
want to modify the design 
somewhat, depending on the 
exact purpose intended. I will 
discuss some of the more 
readily apparent uses. 

Scanner rebroadcaster — 
At my QTH, the unit is 
normally left connected to a 
Bearcat  101  synthesized 
scanner,  which  is pro-
grammed to receive eight of 
the local 2 meter repeater and 
simplex frequencies and eight 
local fire/police channels. The 
Bearcat  has  an accessory 
terminal strip which provides 
a source of 12 V dc on the 
rear panel apron, which can 
be used to power the unit. 
The wireless box can be left 
"on" whenever the scanner is 
operating,  retransmitting 
whatever  the  scanner 
intercepts on the FM band. I 
find this particularly handy in 
monitoring local  repeater 
channels around the house 

UI 
ExT 
POWER 
3-9vDC 

DI 
—T 9V 

J-C I  S:1  SPST 
01 

and find it works particularly 
well when used in conjunc-
tion with an FM receiver 
having afc, as there is a slight 
frequency drift. (If you plan 
to use the unit with the Bear-
cat, note that terminal strip 
TB1 on the rear of the cabi-
net  has  three  terminals. 
Unswitched 12 V dc is avail-
able between pin 2 and pin 1, 
the latter being at ground 
potential.) Good results have 
been obtained using the Bear-
cat as a source of external 
power. If hum proves to be a 
problem, try connecting a 
25-50 uF 15-volt electrolytic 
across the terminals. (On my 
Bearcat, pin 3 of TB1 pro-
vides a source of 12 V dc, 
which is available only when 
a signal is present which rises 
above the squelch threshold, 
for use with accessories sold 
by the manufacturer. I tried 
using this source of dc power, 
making  the  rebroadcaster 
something of a repeater itself; 
however, doing this was not 
practical, apparently due to 
insu fficient  current  being 
available at the terminal. The 
possibilities are interesting, 
however, and deserve further 
experimentation.) 
Wireless headphones  — 

The little unit can be con-
nected to the station receiver 
or transceiver and used in 
conjunction with one of the 
new lightweight FM radio 
headphones, allowing cord-
free flexibility. Although I 

I9in WHIP 
(LENGTH 
UNCRITICAL):  JO 

EXT AN 

ANT 

RAMSEY FM MODULE 

( C2  ) 

H  R2  I— 

("MINI-Ki r I 

'47 
AUDIO 

have not made use of this 
application with this particu-
lar unit, it has been done in 
the past using other wireless 
mikes and has been found to 
be a great convenience. One 
possible advantage would be 
in multi-op contest work, 
where a number of operators 
can listen in to what's being 
worked for logging, backup 
CW copying, etc., without 
being connected in to the 
usual rat's nest of cables 
around the rig. Of course, a 
set of radio phones would 
have to be available for each 
operator, though these are 
coming out of the novelty 
stage and are now fairly plen-
tiful and inexpensive, being 
available in both AM and FM 
models. 
General-purpose  moni-

toring — The rebroadcaster 
can be connected to any 
receiver around the shack, 
such as a 2 meter receiver or 
transceiver tuned to a favorite 
repeater or simplex channel, 
to a VHF weather receiver, to 
the HF receiver tuned to a 
traffic net frequency, or even 
to  a local  CB  channel. 
REACT CB team members 
might find this feature useful 
in monitoring channel 9. A 
small portable transistor radio 
tuned to the rebroadcaster 
FM channel will alert you if a 
call is received on your com-
munications gear. Since the 
radio can travel with you, 
you're never far from the 

: y SPOT 
oos 

AUDIO IN 

J2 
CB- TYPE 
AUDIO MIKE JACK 

Fig. 2. Using the Ramsey FM module. All component values are nominal. Enclosure is Radio 
Shack #270-251. FM module sold by Ramsey Electronics, P.O. Box 4072A, Rochester NY 
14610. As the PC board connectors are not numbered, this diagram indicates the orientation of 
the board (from top, looking down) and proper external connections. 
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shack, whether tinkering in 
the garage, in the yard, or 
mowing the lawn. The unit, 
as configured in Fig. 1 or 2, 
will work with practically any 
impedance equipment (low-
impedance speaker outputs, 
medium-impedance tape out-
puts, etc.); just adjust the 
receiver that is to be used 
with the wireless box to its 
normal audio level and adjust 
the pot inside the rebroad-
caster (while monitoring on 
an FM broadcast receiver) for 
a strong, undistorted trans-

mission from the rebroad-
caster. Fine adjustment of 
audio levels can be made 
using the audio gain control 
of the input receiver. I found 
a cheap Weathercube fixed-
tuned weather monitor at a 
local  discount  store  for 
$6.95, which is excellent as a 
monitor — the 162 MHz 
receiver can be readjusted 
easily to cover the FM BC 
band. 
Test signal generator — 

Connecting an audio signal 
generator to the audio input 

A M ATEUR 
TELEVISION 

O N 
439.25 M Hz 

INTERESTED ?ACTIVITY IS 
INCREASING EVERY WHERE 

YOU CAN GET ACTIVE IN YOUR 
AREA WITH OUR PRODUCTS— 

AM1B FSTV CONVERTER 
complete  . S150.00  

AX1OB FSTV TRANSMITTER 
complete  $385,00 

CALL 812-336-4775,OR WRITE US, 
FOR COMPLETE DETAILS 

A PTR O N 
LAB OR AT ORIES 
PO BOX 323 
BLOOMINGTON,INDIANA,47401 

Silver Mica Capacitor DM1.9 270 

or 300PF, 500DC  20/1.00 
Sub-min Lamp Wire Term  5V 
CM8-715 red or blue - - - - 4/1.00 
GE 2156 3V-21714.5V-2112 

6.3V   6/1.00 
Telephone type slide base 

12 or 48 volt   10/1.00 
Clarostat Power Resistor 

50 ohm, 20 watt, 5% - - - - 2/1.00 

Capacitor 1-1/8x 1 x1/2 

.25UF-600VDC   2/1.00 

CP65 Oil Capacitor 
IUF-600VDC  2/1.50 
1N4004, 400PI V, IA - - - 12/1.00 

Bath Tub Bottom Term. 
22UF-150VDC   2.50 

INSCHO'S EtECTRONICS 
P.O. BOX 143  OWEGO NY 13827 
607-687-4332  FREE FLYER  13  

of the unit, the 50-150 MHz 
range of my SI-36 module has 
been very useful as a wide-
band VHF signal source for 
receiver peaking, etc. 
For fun — The mike input 

feature, coupled with the 
portability of the unit, makes 
it suitable for children's use 
or in just about any other 
situation where an FM wire-
less mike might be useful. 
However, a word of caution is 
in order. Output levels may 
considerably exceed 100 mW 
and, as frequency excursions 

Sere- X'ode & Spencer 

aectronico 

1465 WELLS STATION ROAD 

MEMPHIS, TENN. 38108 

PH (901) 683-9125-685-8461 

Authorized Dealer 

DRAKE-ICOM-KENWOOD 

REGENCY-TEMPO-DENTRON 

CALL OR WRITE 

FOR BEST DEAL 
S39 

ATTENTION GARY AND SABTRONIX 
OWNERS! 

....Come let us tweak your 
pots! If you just built the Gary 
Model 101 or the Sabtronix model 
2000 we can calibrate it for you to 
factory specs. 

We use custom built lab calibra-
tion equipment designed expressly 
for these meters. You get a profes-
sional job! 

Sabtronix 2000 $24.95 
Gary model 101 $10.95 

Also add $3.95 per unit for 
special delicate equipment packing, 
insurance, and postage. 

Send via Air Mail or Parcel Post to: 

custom cal service 
Gary McClellan and Co. 
PO Box 2085 

G10  1001 VV. Imperial Hwy. 
La Habra CA 90631 

well outside of 88-108 MHz 
FM are possible with the unit, 
connecting it to a real anten-
na could wreak havoc with 
local TV, FM, aircraft, and 
even 2 meter communica-
tions, and as such, should be 
used very carefully to avoid 
serious RFI problems. Stay in 
the FM band! 
Building this unit, which 

consists  of  off-the-shelf 
readily-available components, 
was truly a fun project and 
has been even more fun to 
use. • 

1315 BLUFF CITY HWY., BRISTOL, TN. 37620 

12.4454 &carom/co Pic. 
Duality Electronics Department Store 

FT-10IE 

YAESU HF SSB FT-101E 
160 thru 10M S799.00  Retail 

COMPLETE LINES 
TEMPO 
KOK 
HYGAIN 
DENTRON 
CUSHCRAFT 
LARSEN 

TENN. 
N.C. 

WRITE FOR 
SPECIAL PRICES 

CALL BOB BROWN WA4HAA 
FOR SPECIAL (1110TE 
615-764-0831 or 968-5343 R21 

TKEN WOOD 'S TS-520S 

V ARkA 's 
FT301 D 

WANT  TO  TRADE  —  UP-
GRADE? Call us — for best 
quote.  Large  assortment  of 
clean used equipment on hand. 

50th Year Serving Amateurs 

VV4VVL — VV4V0V — K4RJY 

Visa  Master Charge 

FRECK 
252 Patton Ave., 

Asheville, N.C. 28801  F3 

PHONE: (704) 254-9551 
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I'll _ USED GERR *TEST EQUIPMERT• 

100V Transmitter 
M M 2 Scope 
20 A SSB Adaptor 

Clegg 
22'er FM 
66'er 646 Xcvr 
99'er 646 Xcvr 
Interceptor BRCUR 
Ant Pre Amp 
All Bander 
IT 146 
2 Vess 
FM 27 B Xcvr 

Collins 
75 Al Receiver 
755313 Receiver 
75S1 Receiver 
KWM-2 Xcvr 
3251 Xmitter 
PM •2 AC Supply 
516 F2 AC Supply 
31285 Console 
361132 Mount 

Drake 
2A Receiver 
2B Receiver 
36.0 SPKR OMULT 
R4 Receiver 
RI B Receiver 
RI-C Receiver 
MS-4 Speaker 
2NT Transmitter 
2NT Transitter 
TR 6 

30-DAY GUARANTEE NI 90-DAY FULL CREDIT TRADE-IN • FREE SHIPPING VIA UPS ONLY 
Limited quantities. First 
come, first served. 

Allied 
AX-190 Receiver  $159 

Amoco 
PV 50  S 9 
CN SO  29 
CM-ill  39 
TX 62  79 
621 VFO  ss 

B&W Waters 
Nuvertor 2+6 Cony  $ 75 
6100 5 Se Xmitter  395 
670 558 Adaptor  39 
CO Dax Keyer  95 

Central 
Electronics 

325 
69 
79 

5179 
115 
59 
275 
22 
69 
125 
259 
325 

S395 
695 
349 
595 
319 
95 
139 
425 
29 

$149 
189 
29 
269 
349 
399 
19 
135 
99 

(if weight or size exceeds UPS max., we will ship freight collect) 

TR• 22 2 Meter  140 
T .4X Transmitter  339 
TR 72 2 Meter FM  225 
AC .4 AC Supply  95 
TR I C Transceiver  449 
CC 1 Console 
CPS -1 SJpply 
SC 2 Cony 
SC .6 Cony 
SC •1 Calibrator 
The above all assembled 
complete pkg.  Only VIM 

Dycomm 
10 02 M Ampl 
15-0401 51 110 Out 
470 25 450 MC 
P 1416 16 Amp Supply 

Eico 
770 Transmitter 
722 VFO 
730 Modulator 

Elmac 
AF 67 Transmitter 
PMR 8 Receiver 

Gonave 
GTX22M FM 
GTX 200 VA FM 

HT 37 Transmitter  159 
HI 40 Transmitter  49 
SX 99 Receiver  99 
SX 1t7 Receiver  169 
SR •150 Xcvr  259 
SR 160 Xcvr  159 
SX 146 Receiver  175 
HI 4.4 Transmitter  159 
SX 111 Receiver  149 
SX 122 Receiver  249 
S 36 UHF Receiver  125 

Nammarlund 
HQ 110 A VHF Receiver $189 

$125  HO hOC Receiver  119 
130  HQ 110AC Receiver  149 
120  HO-145X Receiver  169 
95  HO 170C Receiver  159 

HO• 180 Receiver  379 
HO-215 Receiver  259 
SP 600 Receiver  179 

$ 49  H X 50 Transmitter  169 
39 
39 

S 15 
79 

$165 
149 

Globe/Galaxy 
VHF 6,2 Transrn 
Chief Transmitter 
Galaxy III Xcvr 
Galaxy V Xcvr 
Galaxy V Mk II 
01.550 Xcvr 
GT 500A Xcvr 
AC 400 Supply 
FM 210 3M FM 

Gonset 
Corn II 2M 
Corn II 6.99 
Corn IV 2M 
GC 105 2M 
G 28 Xcvr 
0-50 Xcvr 

Nallicrafters 

S 39 
39 
159 
189 
239 
279 
329 
79 
9$ 

S-1138 Receiver 
SX-101 Receiver 
HT 32 Transmitter 
HT 32B Transmitter 
SX 99 Receiver 

695  SX 115 Receiver 

$ 75 
69 
129 
115 
149 
149 

S 99 
159 
179 
269 
79 
349 

Neathkit 
SB 300 Receiver  $199 
58.301 Receiver  229 
HR 10 B Receiver  69 
S B-303 Receiver  269 
SB•220 Linear Amp  449 
SB 102 Trivcvr  379  509 H T 
DX- 60E1 Transmitter  69 
HW 32 Transmitter  85 
HW • 100 Transceiver  249 
SB 100 Transceiver  299  92200 Transmatch 
SB-401 Transmitter  249  90651 A Grid Dipper 
SB • 101 Transceiver  319 
SB 650 Digital Freq. 

Display  149 
HW 30 Twoer  29 
Also Siker  29 
H 10 Monitor  69 
VHF • 1 Seneca  79 
HW 12 Transmitter  75 
HP 23 AC Supply  49 
HP 2313 AC Supply  59 
HW- 202 2M FM Xcvr  159 
SB 620 Spectrum Analyr 120 
SB 102 Xcvr  369 
511-610 Scope  95 
HA-206m Linear  125 
S B-634 Ccnsole  175 
SB-604 Spkr  39.50 
SB-644 VFO  179.50 
SB 230 Linear  359 
S13-104 Transceiver  625 

Johnson 
1-K W Matchbox/S WR  $195 
Courier Linear  139 
Ranger I Transmitter  85 
Ranger II Transmitter  139 
Valiant I Transmitter  129 
Invader 2000 Xrnitt  495 

Kenwood 
T 599 Transmitter  $289 
R •599 Receiver  219 
TS 520 Tranc  429 
DR -666  259 
OR 666 Receiver  239 
TV 502 Transvertor  179 

Knight 
1-60 Transmitter S 39 
r 100 Receiver  59 
TR-108 Trancur 2M  79 

Lafayette 
HA 800 Receiver 

ICON 
IC 21 2M FM Xcvr 
IC • 230 Demo 
IC 22A 2M FM Xcvr 
IC 30A 432 MCF M 

$299 
369 
185 
269 

S 89 
HP 350 Receiver  149 
HE-IS Transceiver  49 

Midland 

Millen 

National 
NC 270 Receiver 
NC 300 Receiver 
NCX-5 Transceiver 
NCX-5MK II Transcvr 
NC 303 Receiver 
AC-500 AC Supply 
NCX.500 Transceiver 
NCX 3 Transceiver 
NC 190 Receiver 
NC•I05 Receiver 

Regency 
HR 28 3M FM 
HR 220 FM 220 MC 
AR 2 2M Amplifier 
HR 25 2M FM 
HR 6 Meter FM 

SBE 
SB 34 Transceiver 
SB 33 Transceiver 
SB 144 3M FM 
SBZ LP Linear 

5149 

$149 
95 

$119 
129 
279 
299 
199 
69 
199 
169 
149 
69 

$169 
185 
85 
225 
189 

$249 
189 
175 
179 

Standard  Tempo 
SRC-146MT  5149 
626 M Trnscvr  195 
SRC 144  395 
SRC 8511  250 

Swan 
700-CX Xcvr  1459 
260 Cygnet  289 
279 Cygnet  329 
500 Xcvr  299 
SOO CX Xcvr  389 
117- XC AC Supply  95 
I4X DC Module  39 
MK II Linear  475 
XX VI 6 Meter  550 
250 C 6M Xcvr  349 
FM 2X2M Xcvr  169 
FM-1210A 2M  249 
350 Transceiver  269 
350C Xcvr  299 
600R Receiver  339 
6001 Transmitter  399 
410 VFO  79 

Tempo one Xcvr 
AC One Supply 
FMH 3M HT. 
CL 3201, ncur 220 MC 
FMH 2M w/Talkle 

Ten Tec 
PM 3 Trnsur 
Argonaut Xcvr 
KR 40 Keyer 
R X 10 Receiver 
S 30 Signal irer 
Triton II 

hese 
FT-401 Xcvr 
FR DX 400SD Rec 
FT 3 Auto 36A FM 
FT 10113 Xcvr 
FL 2100111 Linear 
F V 101 VFO 
10IE Xcvr Demo 

$299 
79 
149 
179 
149 

S 49 
199 
79 
49 
29 
479 

$499 
335 
249 
549 
295 
79 
695 

Test Equipment Bargains 
Boonton "0" Meter   5295 
Tektronix 5140   249 
Tektronix 545A   950 
5 3/54A Plug-in wide band preamp .   75 
Hickok 695 Generator   69 
Bendix BC221 Freq Meter   39 
Polarad Spectrum Analyzers A84T. .   1695 
Hewlett Packard 400C   75 
Precision E-400 Signal Generator. . .   125 
Electro Impulse Spectrum Analyzer .   395 

Dyna/Sciences Model 330 Digital 
Multimeter   195 

Hewlett Packard 4905A Ultra Sonic 
Detector   550 

Hewlett Packard 120A Scope   250 
TS-323/UR Frequency Meter   175 
Hewlett Packard 49108 Open Fault 
Locator   650 

Bird Mod 43   80 
General Radio 650A   150 
Measurements Mod 80   195 
Nems Clark 1400   495 
Ballantine 300H   175 
PACO Scope Mod-S-50   75 
Singer FM-10C   3495 
Simpson 260 V.O.M.  49  50 

ICOM IC225 
Regular $299, save $50; buy an ICO M 
IC22S for $299 (ro trades) and take a 

$50 credit for another purchase. 

c4- • ark 'F., 

• • 

KENWOOD 
TS820 $ 919.00 
TS805 $1098.00 

1:  4 

K E NWOOD TR-2200A 
Regular $229, save $30; buy a Kenwood 

TR2200A for $229 (no trades) and take a 
$30 credit for another purchase. 

MIDLAND 13-510 
Regular $399, save $50; buy a Midland 
13-510 for $399 (no trades) and take a 

$50 credit for another purchase. 

"YAESU  • 
FT101E  — 799.00 

FT101EE — 759.00 
F T101EX — 699.00 

DRAKE 

TR4CW — $799.00 

M AIL & PHONE ORDERS W ELCO MED  BANK A MERICARD ACCEPTED ALL UNITS GUARANTEED 

HAPITRONICS 4033 BROWNSVILLE ROAD TREVOSE, PA. 19047 
Telephone: 

Tirailore Electronics (215) 357-1400  (215) 757-5300 
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John P. Cranston, M.D. WB2DYU/2 
202 Wall Street 
Corning NY 14830 

I Need 
A Contact! 

shooting for WAN/C 

CQ, CQ, CQ ... still no 
answer. Try again ... 

CQ, CQ, CQ ... wonder if 
my antenna has fallen down 
again, or maybe my tubes 
have finally given up? CQ, 
CQ, CQ ... is that an answer? 
Nope, still nothing. CQ, CQ, 
CQ 
Such is a rather typical 

evening for me, while playing 
at being a ham. I think that I 
may hold the record for more 
"N/C" (no contact) entries in 
my log than anyone since 
Marconi. And, somehow, it 
doesn't soothe my wounded 
pride in the slightest to read 
about some other fellow who 
just  worked  moonbounce 
with a .001 milliwatt rig that 
was  powered by  his pet 
hampster running on a tread-
mill, or learving that a six-
month-old child just got his 
Extra  class license.  After 
reading such articles, I de-

cided that it was time that 
someone told the other side 
of the story, someone who 
has tasted the agony of de-
feat. 
Back to the beginning 

though, and let's see if some 
of this doesn't sound rather 
familiar to you all. I've had a 
curiosity  and  interest  in 
radio, TV, tubes (remember 
them?), and wires since I was 
old enough  to stick  my 
tongue into a wall plug. But, 
somehow,  the  process of 
learning the code and theory 
always seemed to be a bit too 
overwhelming to tackle. After 
putting it off time and time 
again, I was looking through 
the want ads in the local 
paper, and there, big as life, 
was an ad for a garage sale 
which featured "used ham 
radio gear!" With visions of a 
mint Collins rig being dis-
posed of for $50 or $60, I 

argued to myself, "If I get the 
rig, that will force me to learn 
the code and get my ticket, 
so I can use the bargain that 
I'm about to buy." The cir-
cular reasoning of that logic 
escaped my notice, as I 
rushed off to find the bargain 
that awaited me. 
Needless to say, there was 

no mint Collins rig. But, there 
was a Globe DSB 100 for 
only $25, a nonmatching and 
nonfunctioning vfo, and one 
o u t -of-Novice-band  crystal. 
Being a sucker for a bargain, I 
began to dicker with the 
owner and finally settled on 
the price of $25 for the lot. 
Cradling the rig gently, I 
trotted home and set it rever-
ently on my table. 
Now, what do you do with 

a transmitter when you have 
no license to use it? You get a 
dummy load and play like it 
is really an antenna, just for 

the fun of watching "your 
rig" at work. A quick trip to 
Sears netted a dummy load, a 
porcelain socket, and a 50 
Watt light bulb. Never has the 
feeble glow of a light bulb 
met with such excitement! 
But in my haste to illuminate, 
I forgot rule #1 — ground 
everything! 

As I tuned the Globe with 
one hand, my other hand 
came to rest on my receiver, 
and the next thing that I 
remember was waking up on 
the other side of the room, 
lying on the floor. "I think 
somethi ng  is wrong,"  I 
thought profoundly. A check 
with the voltmeter confirmed 
my suspicions, showing the 
case of the transmitter to be a 
bit warm, running 115 volts, 
in fact. This seemed to be a 
rather uncomfortable way to 
run a shack, so I felt some 
investigating was in order. 
There was no need to unplug 
the rig, as the power cord had 
been blown out of the wall 
socket, leaving its charred re-
mains  quietly  smoldering. 
After deftly removing the 
chassis from the case, a quick 
and intense one-hour search 
pinpointed the problem; an rf 
bypass  capacitor  on  the 
power line had been bent, 
shorting directly  to the 
chassis. Conveniently, it was 
on the hot side of the fuse, so 
I was spared the 494 for 
replacing a blown fuse. 

In spite of this inaus-
picious beginning, the ham 
bug had bitten, and that 
Novice ticket was inevitable, 
though not quick in coming. 
All sorts of minor delays kept 
cropping up, like job, new 
son, earning enough to keep 
everyone  fed,  etc.  But, 
finally, the little slip of paper 
arrived, telling me that the 
FCC, in its goodness, had 
christened me WN2DYU. But 
that blasted piece of paper 
led to more and bigger prob-
lems. To wit, how do you 
string an antenna when you 
live in an apartment (no holes 
in walls or roofs), surrounded 
by trees carefully arranged to 
make it impossible to hang 
any wire longer than twenty 
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feet? Solution ... you hang 
twenty feet and try. 
What I now realize is that I 

had stumbled onto a variation 
of the most frequently used 
and  most  underpublicized 
type of antenna, the diode 
antenna. Now I'm sure that 
everyone has had experience 
with this electronic marvel — 
you can hear anyone and 
everyone on it, but your 
signal is swallowed up into 
that wire, never to be heard 
from again. And so the NiC 
contacts began to accumulate 
in my log. My best (in fact, 
only) contact netted me a 
signal report of 349 on 80 
meters,  from  a station 
literally within line of sight of 
my basement shack. But, so 
what ... it was a contact, and 
my first! 
Several  months,  and 

several pages of log sheets full 
of WC later, a move to a new 
city was ordained. At last, I 
had a house with a backyard 
big enough for areal antenna! 
But it seemed that the power 
company  had  thought of 
that.  They  had  carefully 
strung the power lines to the 
house diagonally across the 
entire yard, leaving me the 
choice of risking stringing an 
antenna where it would fall 
onto their lines or trying 
something new. Considering 
my past experiences with line 
voltages, I decided on the 
latter alternative and erected 
a beautiful (to me) 30-foot 
vertical (war surplus, $0.50 
per 3-foot section). Look out, 
DX, here I come! So what if 
the guy wires looked like the 

workings  of a psychotic 
spider, and my wife cringed 
every time she walked into 
the backyard ... I had an 
antenna. The only catch was 
that I had built another diode 
antenna, and my only DX 
(and only contact) was one 
out-of-state station. 
"It's obviously a problem 

with the swr," I said, as I 
pored over the ARRL Hand-
book, an antenna handbook, 
and other learned texts. So I 
whipped up a transmatch, 
wired it into the feedline, and 
succeeded  in making the 
finals in the Globe glow a 
pretty, cherry red with a mis-
match  that can only  be 
guessed at. More coils, more 
wiring, more variable capaci-
tors, and more soldering only 
seemed  to compound the 
problem. Then, an article 
appeared in 73, and things 
began to clear up a bit. If I 
can summarize the article, 
whose author I don't re-
member, but to whom I am 
forever indebted, "If the rig 
loads up properly, forget the 
swr." Out came the trans-
match, the coils, the capaci-
tors, everything. And lo and 
behold, the finals stopped 
glowing and the transmitter 
stopped smoking, and all was 
right with the world ... al-
most. I still got no contacts. 
Finally, I got a contact and a 
new, personal DX record of 
about 100 miles, and right in 
the middle of the contact, my 
antenna came crashing grace-
fully to the ground! 
I will admit to a touch of 

discouragement  at  that 

moment, and publicly apolo-
gize to Mr. Marconi, Mr. De-
Forest,  and  the  other 
founding fathers of amateur 
radio for the names that I 
called them and their inven-
tion. 
Before another antenna 

could be erected, another 
move, to my present location, 
transpired, and, again, I was 
faced with the problem of 
space for my antenna. Why is 
it that everyone else has a 
backyard of 5 acres, complete 
with  two  towers  spaced 
exactly one-half wavelength 
apart and 600 feet tall? For 
me,  nothing comes  that 
easily, and. I am presently set 
up with the faithful Globe 
DSB 100 (by the way, to ease 
the suspense, it is a double 
sideband, with a nominal 50 
Watt input) in my unheated 
and uncooled attic. The an-
tenna is a random wire (that 
is the correct way to describe 
an  assortment of copper, 
steel, aluminum, and heaven 
knows what other kind of 
scrap all soldered together in-
to a mass that has a built-in 
knack for tangling itself into 
a huge knot at a moment's 
notice) that runs across the 
attic and out of a gable vent. 
From there it dangles across 
my yard, beside the ever-pres-
ent power lines, to a "tower" 
of scrap lumber that is bent 
and ready to snap at the most 
inopportune moment. The rig 
is grounded, but that required 
another line out of the other 
gable, across the roof, down 
the side of the house, into a 
cellar window, across the 

cellar and, finally, to a cold 
water pipe. 

Does it work? I don't 
know, as I have yet to hit the 
key and try it. But, to be 
quite honest, I'll be surprised, 
and somewhat disappointed, 
if it does. 

Where does this all leave 
me? I still love radio, still am 
practicing my code to try for 
General, and still love the old 
Globe that started me off and 
is still serving well. And I still 
feel a tinge of jealousy when I 
see the photos and read the 
articles about other hams 
with their 1000 Watt, mega-
dollar rigs, capable of con-
tacts as far removed from me 
as intergalactic communica-
tion. But I also feel a little bit 
of pride and can't help feeling 
a little bit like a second 
pioneer on the threshold of 
the rediscovery of shortwave 
radio communication. Any-
one can flip a switch, turn a 
knob, or whatever, and fire 
up a 2000 Watt PEP rig 
hitched  to a 79-element 
200-foot-high super squawk 
antenna and talk to the other 
side of the world. How many 
can claim the experiences 
that I've had or have gotten 
the fun and feeling of ac-
complishment that I've got-
ten in my brand of ham 
radio? All the NiCs in my log 
are like purple hearts to me, 
and each one has a tale to tell 
and scars to show. And, at 
the present rate, I'll soon be 
eligible  for  WAN K  (you 
guessed it ... worked all no 
contacts)! • 

FCC Math 
from page 20 

same as for the prefix for micro) is the symbol for the amplification factor 
(which tells how well a tube amplifies). Aeb is the change in plate voltage (A is 
the capital or upper case Greek delta, commonly used to indicate change in) 
that produces the same change in plate current as Aec, which is the change in 

control-grid voltage. 

(a) Solve for Aeb. 
(b) What change in plate voltage (Aeb) is equivalent to a control-grid 
voltage change of 2 V in a tube that has a p of 20? 

(12) a = IC/I B.  is the current transfer ratio of a transistor in common-emitter 
configuration. Don't worry about the verbiage. We're just dealing with a 
transistor's gain here, current gain (as compared to a tube's voltage gain). IC is 
collector current and 113 is base current. This is our final formula in this 
installment, so let's just take it as it is. What's the beta (that's what the Greek a 

is called) where lc is 6 mA and lEs is 0.1 mA? 

WORK AND ANSWERS TO EXERCISES 

(1) Move the 13 from the top of the right side to the bottom of the left, getting P/I2 = R. 
300 mA is 0.3 Amps, so we have 250/(1.311.311 - 250/0.09, which is 2800 Ohms. 
12) R = E2/P, so here it equals 11950)195011/125 = 7200 Ohms. 

(3) ns = (Esnp)/Ep, which here is 1112.61110011/120 = 10.5 turns. 
(4) X = OR, which is 78(271 or 2100 Ohms. 
(5) C 1/122n2f2L), which is 

4(9.87)17.13 x 10'117.13 x 1061(8.5 x 104 ) 
Rounding out, etc., we get 

1   
4(101)17 x 106)(7 x 106)19 x 10-6 1 

which gives 1/(1784 x 107), which is, rounded out. 1/(2 x 103 x 107). That's 110 x 10' 1 I/12 
x 1010 1, which gives, finally, 5 x 10'11  or 50 pF, approximately! 
(6) C = T/R, which here is 0.2/800 = 250 stF. 
(7) L = TA, which is 10.003)135) or 110 mH. 

(8) 0= fo/bandwidth. Here 0 = 1000/80 or 12.5. 
(9) Ein  Eous/Q, which here is 18/60 four answer will be in millivolts, since that 18 is 
millivolts), which is 0.3 my. 
(10) XL  Zt/O. Here, it's 50,000/35 or about 1500 Ohms. 
(11) Aeb  gAec, which is (20)(40) or 800 volts. 
112) Beta here equals 6 mA/.1 mA or 60 fthe mA's cancel out, so the answer has no units). 
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Flash Project 

For Camera Fiends 

—powerful electronic flash you can build 

David D. Blackmer WA6UNK 
Rt. I, Willow Road 

Nipomo CA 93444 

Photos of an electronic 
project always add con-

siderable impact to a good 
construction article, so an 
electronic  flash  and ham 
radio can go together well. 
Several of the parts for the 
flash described here should be 
in the average ham junk box. 
The most expensive parts are 

the flash lamps, photo flash 
capacitors,  and  the lamp 
trigger assembly. Sources for 
these parts are listed in the 
notes. 
Refer to Fig. 1 for the 

basic  fl ash  information. 
Applying power to trans-
former Ti causes diode D1 to 
conduct through protective 
resistor  R1,  charging 
capacitor Cl to about 450 
volts.  This  voltage  also 
appears across the flash lamp 
electrode's pins 2 and 4. The 
voltage across resistors R5 
and R6 charges capacitor C5 
to about 360 volts. The com-
ponents are now ready to fire 
the flash lamp, FL1. Momen-
tarily  closing  the  sync 
contacts discharges capacitor 
C5 through the primary of 
transformer T2, causing a 
very  high  voltage  pulse 
(20,000-plus volts) to ionize 
the gas in the flash lamp. The 
lamp emits a very short 
powerful flash and discharges 
capacitor Cl below the con-
duction voltage of the flash 
lamp.  In a few seconds, 
capacitors Cl  and C5 re-
charge and the cycle is ready 
to be repeated. 
See Fig. 2 and the photos. 

This unit can be built with 
one, two, or three lamps. 
Three lamps give the best 
results with back, side, and 
front lighting. Decide, then 
assemble all the parts re-
quired. Transformer Ti was a 
rather hefty unit with 320 
volts at 200 mA, 6 volts, and 
12 volts. Relay RY1 was a 
sensitive fast-acting miniature 
Iron Fireman with a 10k coil. 
The voltage doubler gave 
about 30 volts and provided 

SYNC 

Fig. 1. Basic flash. 

140 



good sync for a Cannon 
camera (focal plane shutter) 
at 1/30 of a second (see 
notes).  The sync cord is 
ordinary zip cord about 15 
feet long. 
See Fig. 3. The flash heads 

were assembled with ordinary 
aluminum reflectors from the 
local hardware store, mini-
boxes, and spring clamps for 
universal mounting. Trigger 
transformer T2 gives a very 
high voltage pulse, so lamp 
socket SO4 should be the 
best  quality  avaiiable  to 
prevent arc-over.  Sync as-
sembly output to pin three 
of the lamp socket should be 
short. The trigger assembly 
consists of transformer T2 
and capacitor C5 mounted on 
a small printed card with foil 
and drilled holes to accept 

or 

diode D5 (not provided with 
the trigger assembly). The 
ready light, NE1, is not neces-
sary but is nice to have. If 
you make more than one 
flash head, only one needs 
the ready light. Initial charge 
time is approximately 10 to 
15 seconds, with 5 to 6 
seconds  between  flashes. 
Juggle resistor R8 to have 
NE1 flash when the high volt-
age reaches about 425 volts. 
Note the jumper between 
pins 1 and 2 of the flash head 
socket.  This jumper com-
pletes the charge path for the 
capacitors  in  the  power 
supply section. There is no 
need to charge the capacitors 
if the second and third heads 
are not plugged in. 
Remember that the dc 

voltage on a lightly-charged 

RI 

CI 

R 3 

.C2 

R 4 

R2 

RS 

R6 

2 LAMP NO I 

3 

ch- -0 4 501 

2 

LAMP NO 2 

4 SO2 

TO 
CAMERA 

3 SYNC 

capacitor reaches 1.41 times 
the rms voltage of the source. 
1.41  times  320  equals 
approximately 450 volts. The 
Watt-second rating of each 
lamp is approximately 70. Ws 
equals (E2C)/2, which is very 
good light output. 
Safety note: A 700 uF 

capacitor charged  to 450 
volts is very dangerous. Be 
careful. 
The  lamp  cords  are 

600 V 3-conductor extension 
cord, about 12 feet long. The 
case to hold the power supply 
components can be wood or 
metal, plain or fancy, as you 
wish. 
To add a third flash lamp, 

add one more photo flash 
capacitor,  socket,  diode 
rectifier, and protective re-
sistor, and connect the pin 3s 
of each lamp cord socket 
together to provide sync to 
the lamp heads. 
A guide number can be 

obtained  by  exposing  a 
couple of rolls of black and 
white  film  at progressive 
f-stops and distances, and 

PL I 

then noting the results of 
normal  development.  Note 
that, if only one of the two 
or three constructed lamps is 
needed for a photo project, it 
must be plugged into lamp 
socket no. 1. This unit was 
intended for studio work and 
not made very portable, so 
the size of the components 
was not a factor. • 

Notes 

1. Photo  flash  capacitors cost 
about $11.00 each. QC Com-
ponents, 8913 Lankershim Blvd., 
Sun Valley CA 91352. 
2. Flash lamps, FT120 GE, cost 
about $16.00 each. Lamp trigger 
assemblies  cost  about  $10.00 

each. Norman Enterprises, Inc., 
2627 W. Olive Ave., Burbank CA 
91505. 
3. All diodes, about 10 for $1.00. 
S. D. Sales Co., P.O. Box 28810A, 
Dallas TX 75228. 
4. Focal plane shutters are only 
wide open at speeds up to about 
1/30 sec. to 1/50 sec. Electronic 
flash pictures made at shutter 
speeds above about 1/50 sec. will 
have only part of the film area 
exposed because shutter aperture 
is  progressively  narrow  as 
shutter  speed  is  increased. 
Between-the-lens  shutters close 
sync contacts when the shutter is 

FT 120 GE 

Fig. 2. Power supply and sync. Fig. 3. Flush head. 
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C1, C2  700 uF, 450 volt (photo flash quality) 

C3, C4  3 to 4 uF, 50 volt 

C5  .22 uF, 400 volts (part of trigger assembly) 

C6  .1 uF, 100 volts 
D1, D2  1 Amp, 1,000 volts 

D3, D4  .5 Amp, 100 volts 

D5  1 Amp, 600 volts 

FL1  FT1 20 GE 

NE1  neon lamp 
R1, R2  320 Ohm, 5 W 

R3, R4  2 20k Ohm, 2 W 

wide open at X setting. Cameras 

without sync contacts can be used 

in the "open flash" configuration. 

Set the camera to "bulb," open 
the shutter, fire the flash (a nor-

mally-open push-button switch at 

Parts List 

R5 

R6 

R7 

R8 

R9 
RY 1 

Ti 

T2 
Misc. 

end  of sync cord), close the 
shutter, all in rapid succession, 

and the film will be exposed. 
5. High voltage can be increased 

or decreased over a considerable 

range by using 6-volt or 1 2-volt 

390k Ohm, 1 W 
2.2 megohms, 1 W 

5 Ohm, 1 W 

6.8 megohms,  W 

2.7 megohms,  W 

Iron Fireman 10k Ohm coil (or equivalent) 

Surplus replacement 150 mA min. at 320 volts, 

6 V and 12 V. 

High voltage transformer (part of trigger assembly) 
Fuse, switch, sockets, plugs, pilot light, lamp cord, 

reflectors, min iboxes, ac cord. 

windings  in  series,  aiding  or 

bucking  the  primary  winding. 
Don't use the winding going to 
sync. 

6. Photo flash capacitors should 

be  charged  and discharged at 

60-day intervals to protect the 
dielectr ic f ilm. 

7. The FT1 20 lamp will provide 

over 10,000 flashes. 

8.  Photo  credits:  Barbara 
Richards, Hopkinton NH. 

Social Events 
BRIDGMAN MI 

MAR 5 

The Blossomland Amateur Radio 
Association will hold the 12th Annual 
Spring Swap-Shop, Sunday, March 
5th, at Bridgman Middle School Gym, 
Lake St. at Tower, Bridgman MI. Exit 
16 on 1-94. Large facilities, refresh-
ments, prizes, and fun. Talk-in on 
22/82 and 94. Table space restricted 
to radio and electronic items only. 
Advance ticket donation is $1.50: 
tables, $2. Write: John Sullivan, PO 
Box 345, St. Joseph MI 49085. Make 
checks payable to Blossomland Ham-
fest. 

STERLING IL 
MAR 5 

The Sterling-Rock Rails Amateur 
Radio Society hamfest will be held 
March 5, 1978, at the Sterling High 
School Field House, 1608 4th Ave-
nue, Sterling IL. Indoor flea market 
restricted to  radio and electronic 
items only. No advance sale of tables 
— they may be obtained at the door, 
or you may bring your own ($3.00 for 

'A table, $6.00 for full table). Plenty 
of free parking available, including 
area to accommodate campers and 
mobile trailers. Admission: $1.50 ad-
vance, $2.00 after Feb. 15th, 1978, or 
at the door. Write Don Van Sant 
WA9PBS, 1104 5th Avenue, Rock 
Falls IL 61071. Make checks payable 
to the Sterling-Rock Falls Amateur 
Radio Society. Talk-in 146.94 sim-
plex. 

CIRCLEVILLE OH 
MAR 5 

The King of the Pumpkin Ham 

Fiesta, sponsored by the Teays Ama-
teur Radio Club, will be held from 
9:00 am to 5:00 pm, Sunday, March 
5, 1978, at the fairgrounds coliseum 
in  Circleville,  Ohio.  Indoor  flea 
market, new and used equipment, 
door prizes, refreshments, and free 
parking. Tables are available at $3.00 
each. Advance admission is $1.00; at 
the door, $2.00. For advanced reserva-
tions and information, contact Dan 

Grant W8UCF, 22150 Smith Hulse 

Road,  Circleville  OH  43113, 
(614)-474-6305. 

FLEMINGTON NJ 
MAR 11 

The Cherryville Repeater Associa-
tion will hold its annual hamfest on 
March 11, 1978. The location this 
year is the Field House at Hunterdon 
Central  High  School, located just 
north of Flemington, New Jersey, on 
Route 31. Major equipment manu-
facturers will be on hand to display 
their latest equipment. This is an 
indoor hamfest with over 20,000 
square feet of heated area for displays. 

There will be informative seminars 
throughout the day on subjects re-
lated to amateur radio. Admission for 
buyers is $2.00 at the door and an 
additional  $1.00  for flea  market 
sellers. Time: 10 am-5 pm. 

FT. WALTON BEACH FL 
MAR 11-12 

The 8th  Annual North Florida 
Swapfest will be held 11-12 March 
1978 at Ft. Walton Beach FL For 
more information, contact John Lakin 
W4MMW, Secy., Playground Amateur 
Radio Club, Box 873, Ft. Walton 
Beach FL 32548. 

GURNEE IL 
MAR 12 

The  Libertyville and  Mundelein 
Amateur Radio Society (LAMARS) 
will hold its first annual Lamarsfest on 
Sunday, March 12, 1978, from 9 am 
to 5 pm, at American Legion Post 711 
in Gurnee, Illinois, located at the 
intersection of Illinois Routes 21 and 
132, just east of Marriott's Great 
America theme park. There'll be lots 
of free parking, lots of door prizes, 
and no charge for setups. Tickets are 
$1.50 at the door, $1.00 in advance. 
Refreshments will be available from 9 
to 5. Talk-ins will be on 146.52 and 
146.94. For further information, con-

tact  W.  H.  ("Bill")  Stumphy 
WB9PGQ,  504 W.  Hawley Street, 
Mundelein IL 60060. 

EAST RUTHERFORD NJ 
MAR 18 

The Knight Raiders VHF Club, 
Inc., will present its auction and flea 
market at St. Joseph's Church, East 
Rutherford NJ, on Saturday, March 
18, 1978. Doors open at 10 am. Free 
admission, free parking. Refreshments 
will be available. Flea market tables: 
$5.00 for a full table or $3.00 for a 
half table, in advance; or $6.00 for a 
full table or $3.50 for a half table, at 
the door. Talk-in on 146.52. For 
further  information,  call  Bob 
Kovaleski at (201)-473-7113 (evenings 

only). Send reservations and checks 
payable to: Knight Raiders VHF Club, 
Inc., PO Box 1054, Passaic NJ 07055. 

MIDLAND TX 
MAR 18-19 

The Midland Amateur Radio Club 
will have a swapfest on Saturday and 
Sunday, March 18 and 19. It will be 
held in the County Exhibit Building 
on Highway 80 just east of Midland, 
Texas. Pre-registration fees are $3.50 
per person, and it's $4.00 at the door. 
There will be door prizes. Please send 
registration fees to: Midland Amateur 
Radio Club, Box 4401, Midland TX 
79701. 

GREENVILLE SC 
MAR 18-19 

The Blue Ridge Amateur Radio 

Society will hold its annual Greenville, 
S.C., hamfest on March 18-19, 1978. 
The hamfest will be held in the 

exhibit  hall  of  the  Greenville 
Memorial  Auditorium.  Free paved 
parking for 1000 cars in the audi-
torium parking lot. 

JEFFERSON WI 
MAR 19 

The Tri County ARC hamfest will 
be held on March 19, 1978, in the 
Activities Building at the Jefferson 
County Fairgrounds at the west city 
limits of Jefferson on Highway 18. A 
limited number of reserved tables are 
available for $2.00 in advance. Loads 
of room for your table. Tickets are 
$1.50 in advance, $2.00 at door. 
Extra door prize for advance tickets. 
Write Glenn Eisenbrandt WA9VYL, 
711 East Street, Fort Atkinson WI 
53538. 

TOLEDO OH 
MAR 19 

The 23rd Toledo Mobile Radio 
Association, Inc., auction/hamfest will 

be held on March 19, 1978, at the 
Lucas  County  Recreation  Center. 
Bring your items for sale, and we'll 
auction them for you at no charge. 
Hours will be 8 am to 5 pm. Tickets 

are $2.50 at the door, and $2.00 in 
advance.  Talk-in  on  147.87/27; 
146.01/61; 34/94; 52/52. For infor-
mation, write to Box 273, Toledo OH 
43696. 

CHARLOTTE NC 
APR 1-2 

The Mecklenburg Amateur Radio 
Society, W4BFB, will hold its 1978 
Metrolina Hamfest on April 1-2, 1978, 

in Charlotte's  new  Civic  Center. 
Plenty of parking will be available. 
The Roanoke Division of the ARRL 
will hold its annual convention in 
conjunction with this hamfest. 

PITTSBURGH PA 
APR 2 

The  University  of  Pittsburgh 
Amateur Radio Association's (W3Y1) 

second annual hamfest will be held on 
Sunday, April 2, 1978. Festivities will 
be from 10 am to 5 pm in the Student 
Union Building across from the Cathe-
dral of Learning. (Note: Meter parking 
is free on Sundays!) Check-ins on 
.69/.09 and .52/.52. For detailed in-
formation (and a map), send an SASE 
to the University of Pittsburgh Ama-
teur Radio Association W3Yl, Box 
304 Schenley Hall, Pittsburgh PA 
15260, or call Mark Bell WA3VJL at 
(4121-931-6700 or Harry Bloomberg 
WA3TBL at (4121-624-7768. 

TOWSON MD 
APR 2 

The Greater Baltimore Hamboree 
will be held on Sunday, April 2, at 8 
am at Calvert Hall College, Goucher 
Blvd. and LaSalle Road, Towson MD 
21204 (1 mile south of exit 28, 

Beltway-Interstate 695). There will be 
food service, prizes, and a giant flea 
market. Admission charge is $2.50. 
250 tables inside the gym and cafe-

Continued on page 149 

142 



Repeater  coordinating 
committees are faced 

with the chore of monitoring 
assigned  repeater  channels 
after an interval, to determine 
if the channel is actually 
being used. This is difficult to 
do if the assigned frequency 
is for a closed repeater and 
the access method is un-
known. For monitoring pur-
poses, all that is needed is 
some sort of indicator to 
show whenever the repeater 
transmitter has been keyed 
up, even though it may have 
been turned on momentarily 
by a "kerchunker" familiar 
with the access code. 
With this in mind, Warren 

A nd reasen  WA6 JMM  was 
consulted, and he came up 
with a suggested circuit for an 
indicating device that was 
subsequently built and placed 
into service. Warren is known 
to most 73 readers for his 
past articles therein. 

This device, which has 
been named the "kerchunk 
counter," is merely an event 
counter which reads out in a 
row of six LEDs in binary, to 
a total of 63 counts. On the 
64th count,  the overflow 
LED lights, and the entire 
sequence can be repeated by 
momentarily closing the over-
flow switch. At any time be-
tween a count of 1 and 63, 
the readouts can be turned 
off by momentarily closing 
the counter reset switch. 

The counter is made to 
operate by connecting pins 8 
and 9 of IC1 to ground. This 
is done by connecting to the 
relay output of a COR relay, 
which would have to be in-
stalled in the receiver. Meth-
ods of connecting a COR 
relay into receivers have been 
covered in the literature and 
so will not be repeated here. 
Parts used in this counter 

are readily obtainable, and 
the three integrated circuits 
are common CMOS devices. 
Layout is not critical, and 
hand wiring was used, al-
though  a printed  circuit 
board  would  perhaps  be 
easier for the builder to use. 
This device was laid out on a 
piece of perfboard measuring 

Tom Rutherford W6NU1 
28810 Covecrest Drive 
Rancho Palos Verdes CA 90274 

Kerchunk Counter 

— monitor your repeater's activity 

about 1" x 4". A piece of 
double-sided printed circuit 
board was used as a panel on 
which the LEDs and switches 
were mounted. The whole as-
sembly was installed in a 
plastic cabinet measuring 21/2" 
x 5" x 11/2" deep, with the 
panel fitting on the top. 
Three  connections  are 

needed to the counter — plus 
12 volts, ground, and con-
nection from normally open 
contact on the COR. The 
other contact on the COR has 
to be ground. The plus 12 
volts can be obtained from 
the receiver. To place into 
operation, turn on the re-
ceiver and set to the desired 
repeater you wish to monitor. 

.12V 

COR RELAY 
IN RECEIVER  10K 

r-- 1 

L _ _J 

•I2V 

Leave  the  receiver  and 
counter on for as long as you 
wish, maybe hours or days or 
even a week or two. Each 
time you pass by, look to see 
if one or more lights are on. 
If more than two or three 
counts are indicated, then it 
is to be assumed that the 
repeater transmitter has been 
turned on. Just one or two 
counts may not be proof 
enough, as random noise or 
radar could possibly trigger a 
count or two. On the other 
hand,  a couple of long-
winded rag chews over the 
repeater would indicate only 
a count of two. Be sure to set 
the squelch up fairly tight to 
prevent random noise from 

IC 

4011 

triggering a count. 

As this device is an event 
counter, it can be used for 
purposes other than checking 
on a repeater operation. It is 
no doubt used in industry 
and laboratories for counting 
operations. At the moment, 
nothing comes to mind for 
use of this counter around 
the home, but there must be 
something it could be applied 
to. 

With respect to the SCR 
used in the overflow circuit, 
this  is shown as a type 
MCR-103, which should be 
readily available. Any small 
SCR can be used here, as long 
as it will light up the LED. • 
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All band operation (160-10 meters) 
with any random length of wire. 
200 watt output power capa-
bility—will work with virtually any 
transceiver. Ideal for portable or 

RANDOM WIRE ANTENNA TUNER 

home operation. Great for apart-
ments and hotel rooms—simply 
run a wire inside, out a window, or 
anyplace available. Toroid induct-
or for small size: 4-1/4" X 2-3/8" 

only $29.95 
X 3." Built-in neon tune-up indi-
cator. SO-239 connector. Attract-
ive bronze finished enclosure. 

sst t-3 
IMPEDANCE TRANSFORMER 
Matches 52 ohm coax to the lower impedance of a mobile 
whip or vertical. 12 position switch with taps spread 
between 3 and 52 ohms. Broadband from 1-30 MHz. Will 
work with virtually any transceiver-300 watt output power 
capability. SO-239 connectors. Toroid inductor for small 
size: 2-3/4" X 2" X 2-1/4." Attractive bronze finish. 

only $19.95 
ELECTRO NI CS 
P. O.BOX 1 LAVVNDALE, CALIF. 
90260 • (213) 376-5887 
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SINISSING T-2 ULTRA TUNER 

Tunes out SWR on any coax fed antenna as well as random 
wires. Works great on all bands (160-10 meters) with any 
transceiver running up to 200 watts power output. 

Increases usable bandwidth of any antenna. Tunes out SWR 
on mobile whips from inside your car. 

Uses toroid inductor and specially made capacitors for 
small size: 51/4 " x 21/4 " x 21/2." Rugged, yet compact. 
Attractive bronze finished enclosure. SO-239 coax con-
nectors are used for transmitter input and coax fed 
antennas. Convenient binding posts are provided for ran-
dom wire and ground connections. 

SPECIAL 10% OFF COUPON SALE 
Send the coupon below with your  SST dealer. For phone orders, just 
order and take 10% off our regular  mention the coupon for the dis-
prices. Or, take the coupon to an  count.   

CHECK MODEL(S) DESIRED AND TAKE 10% OFF 
REGULAR PRICES: 
SST T-1 REG. $29.95  SST T-3 reg. $19.95 
SST T-2 REG. $49.95  PLEASE ADD $2 PER ITEM FOR SHIPPING. 

NAME   
ADDRESS   
CITY  STATE   

GUARANTEE 
All SS1 products are guaranteed tor 1 year. In addition, they may 
be returned within 10 days for a full refund (less shipping) if 

SEE MS 

you are not satisfied for any reason. Please add $2 for shipping 
and handling. Calif. residents, please add sales tax. COD orders 
OK by phone. 

ELECTRONICS 
P. O.BOX 1 LA WNDALE, CALIF. 
90260 - (213) 376-5887  S10 
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Brian D. Kassel W5VB0 
3817 Yosemite Drive 
Plano TX 75023 

The 
Solar-Powered 
Ham Station 
one hundred Watts, yet! 

Solar monitoring facilities of W5VB0. 1 he panel is Xi" plywood, clear varnished. The meter on 
the left is 0 to 500 mA. The meter on the right is 0 to 25 volts. This scale places the normal 
72.6 volts nominal at about midscale. Both meters are surplus units with homemade shunts. 
The series/parallel toggle switch is on the right. At the top of the panel is a 500-Ohm pot used 
to test the power output of the array under variable solar radiation conditions. The panel above 
the monitoring panel is the station audio patch panel. 

11 or many years, the idea of  completely  solar 
powering a ham station has 
fascinated me. A few previous 
articles have described how to 
use a few low-current cells to 
power small QRP transmitters 
in the 1- to 5-Watt class. This 
article describes a system, in 
use for almost 3 years at this 
QTH, which consists of 36 
solar cells mounted on a 
panel, each supplying 500 
mA and charging a storage 
battery. 
This setup powers a Ten-

Tec Argonaut and 405 linear 
to the tune of 100 Watts PEP 
input. This is a power level 
which is quite adequate for 
most work on the HI" bands. 
To help you build your own 
system, this article also in-
cludes the basic elements for 
designing a system for prac-
tically any power require-
ment, but won't get too in-
volved in theory or moun-
tains of data. 

The first question one may 
ask  is:  "Why  use  solar 
cells in the first place? Aren't 
they  terribly  expensive?" 
Well, as will be shown, 36 
cells supplying 500 mA each 
are about right for a 12-volt 
system powering a 100-Watt 
transmitter. The cost of the 
solar system at this writing is 
$165 for the 36 cells, plus 
another $20 to $30 for the 
12-volt lead-acid storage bat-
tery. 12-volt auto batteries 
are still available on sale for 
close to $20. On the other 
hand, an 8-Amp to 10-Amp 
12-volt supply costs between 
$100 and $130. Furtherinore, 
the solar cell system with the 
lead-acid storage battery still 
gives several days of opera-
tion when no sunlight is avail-
able. In times of emergency 
or disaster, this feature can 
make your ham rig invalu-
able. With your ac supply, 
your shiny expensive rig is of 
little more value than a paper-
weight during a power failure. 
The  two  main  reasons 

usually given to justify ham 
radio's existence are: 

1. Communications 
capability in times of 
disaster. 
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2. Advancement of the 
state of the art. 

Aren't both of the above 
criteria fulfilled with solar 
power? 
Before looking at the solar 

power side of the system, 
though, we need to first look 
at the other side: How much 
power do you require? This 
depends on 2 main factors: 
1. How much do you 
operate? 
2. Ratio of listen time 
to transmit time. 
In my station, I find that 

the rig is turned on 20 to 30 
hours a week. Of that time, 
only about 20%, or 2 to 3 
hours, is actually transmitting 
time. This, of course, is far 
from key-down conditions. In 
the CW mode, maybe 50% of 
the  time  is actually key 
down.  In the SSB mode, 
probably roughly the same 
percentage exists. Since the 
Argonaut/linear draws about 
300 mA on receive and about 
8 Amps key down, we can 
make a rough estimate of 
how much power, or Amp-
hours (Ah), are actually con-
sumed.  Using  somewhat 
worst-case  conditions,  we 
come out with: 
30 hours x.3 A =  9 Ah 

(50% of 8 A = 4 A) 
3 hours x 4 A =  12 Ah 

21 Ah 

This means 21 Amp-hours 
per week are drawn from the 

storage battery. It happens 
that two 6-volt, 150-Ah bat-
teries are used at this station, 
giving 12 volts and 150 Ah 
each. This works out to 150 
Ah/21 Ah = 7.01, or about 7 
weeks of normal operation 
with no charge from the solar 
cells. This is probably too 
much storage capacity, but 
the two 6-volt batteries were 
obtained almost brand new at 
very little cost, so they were 
placed into operation. Be-
sides, this leaves a lot of 
reserve power available for 
contests and/or long periods 
of overcast days. 
This brings us to the stor-

age  system. Although the 
more efficient nicad batteries 
can be used for storage, they 
become very expensive to use 
at this power level. They are, 
however, ideal for small QRP 
setups.  Thus,  lead-acid 
batteries are used in my sys-
tem. 
A 12-volt lead-acid battery 

(or two 6-volt batteries in 
series) should be charged to 
around 14 to 15 volts. 
Now,  knowing approxi-

mately how much power we 
are going to extract from the 
system and at what voltage, 
we can make a pretty good 
estimate of what size solar 
battery is required. 
Since one solar cell pro-

duces between .4 volts and 
.55 volts in full sunlight, re-
gardless of rated current out-
put,  let's  talk about the 

Solar cell array mounted on the roof. The dimensions are 24" 
x 12". These photos show my original 32-cell system. 1 later 
added four more cells to make the system described in the 
text. 

SOLAR CELL 
PANEL ISOLATION DIODE 

1 
• 6 VOLT 
BATTERY 

6 VOLT 
BAT TERY_ 

)1 TO EOUIPT 

FUSE 
IOA 

1•I 

Deor 
TO6Gt. F 
SW. Tr. ,' 

Fig. 1. 6 V to 72 V switch wiring. All wiring is #70 or larger. 

number of series-connected 
cells we need. With a 12-volt 
system charging at 15 volts 
and each solar cell generating 
.4 volts, we end up with 15/4, 
or 37 cells required. Since 
price breaks exist for even 
dozens of cells ordered, 36 
cells would be adequate. 
We are just about done 

designing, except for one last 
little bit of arithmetic — the 
current rating of each cell 
required to keep the storage 
battery up to snuff. We can 
really get very involved here 
because many, many variables 
exist. Some of these are the 
season of the year, latitude, 
and even, to some very slight 
degree,  temperature.  In 
keeping  with  our  rule-of-
thumb approach, let's keep it 
simple and dive in. Using my 
setup again as an example, we 
found  that  21  Ah  per 
week were removed from the 
storage battery. So, naturally, 
we've got to replace this 
amount of power plus some, 
due to the lead-acid battery 
being less than 100% effi-
cient. In fact, 60% to 75% 

efficiency is what I seem to 
get. So, being conservative, 
let's use 60%, which means 
we'll  lose  40%  in the 
chemical-to-electrical conve--
sion processes of the lead-acid 
battery. Therefore, 21 Ah x 
.4 = 8.4 Ah. Then, 21 Ah + 
8.4 Ah = 29.4 Ah per week. 
Disregarding the periods of 
overcast days, night, dusk, 
and dawn, about 4 to 5 hours 
per day can be expected to 
produce the rated output of 
our solar battery. So 7 days 
per week x 4 hours = 28 
hours per week charging time. 
At 29.4 Ah per week re-
quired, this means we finally 
end up with 28/29.4, or 
about 1 Amp rated solar cells. 

So much for theory. We 
can get quite a bit more 
actual charging time by using 
a simple technique. During 
periods of low solar radiation 
(dawn, overcast, dusk, etc.), 
the solar cell output voltage 
will be something less than 
the storage battery voltage. 
This means no current will be 
drawn, and, therefore, no 
charging takes place. If we 

Central view of solar cell array. 
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Fig. 2. Solar cell enclosure. The four horizontal Plexiglas TM 
strips are attached to the mounting board with wood screws. 
Six Z" standoffs secure the main Plexiglas cover. Epoxy glue is 
used to bond the sides and back of the main cover. 

use  two  6-volt  batteries 
hooked in parallel, the solar 
cells will give us 6 volts or 
more, much more of the 
time, than 12 volts. So in my 
installation, two 6-volt bat-
teries,  hooked up with a 
DPDT switch, as shown in 

Fig. 1, are used. When the rig 
is not turned on, the switch is 
thrown to parallel. This en-
ables much more charge to be 
delivered to the storage bat-
tery when I'm at work during 
the day, 5 days a week. Since 
most hams operate by night 

The multiconductor cable hanging from the left of the solar 
cell array is used to measure individual cell output, if desired. 

and work by day, except for 
weekends, this scheme should 
work out quite well for most 
fellows. So well, in fact, that 
at this QTH, as mentioned 
before, 500 mA cells are used 
and work out very well under 
the operating conditions out-
lined. 
Remember that solar cells 

can be connected in series 
(for more voltage) and in 
parallel (for more current), 
just like storage-type batteries 
and cells. If you find that 
because of lack of sunshine, 
or because more current is 
consumed  than  you  had 
planned, your storage battery 
loses more power than is 
gained, take heart. Another 
bank of like cells can be 
added at any time, doubling 
the  current  output.  Of 
course, there's always the 
dastardly unpure approach of 
occasionally hooking up an ac 
charger to take up the slack, 
but, to me, anyway, it seems 
better  to  limit  operating 
activity than to give in! At 
this station, however, this has 
never been necessary. 

Another gimmick you can 
use to squeeze out a little 
more juice is the isolation 
diode. This is required to 
keep the storage battery from 
feeding power to the solar 
battery during times when 
the solar battery's voltage 
output is less than the storage 
battery. If a silicon diode is 
used, .6 to .7 volts will be lost 
across the diode. This almost 
represents  2 solar  cells! 
Therefore,  a germanium 

Solid State Sales 
P.O. Box 74-A 
Somerville MA 02143 

Edmund Scientific Co. 
300 Edscorp Building 
Barrington NJ 08007 

John Meshna 
P.O. Box 62 
E. Lynn MA 01904 

Poly Paks 
P.O. Box 942-E 
Lynnfield MA 01940 

Table 1. Distributors of solar 
cells. 

diode is used, keeping the loss 
to about .3 volts. Actually, I 
used  a power germanium 
transistor, hooked up as a 
diode, with a heat sink. Just 
make sure, of course, that the 
transistor or diode is capable 
of handling the full current 
and voltage output of the 
solar cells. 

Ok, now we have our cells 
selected, bought, and hooked 
up to our storage battery (at 
least on paper). Although 
many  cells  have  a clear 
weatherproof finish sprayed 
on, we still really need to 
protect them in some kind of 
transparent enclosure. Fig. 2 
shows how I did it. As long as 
it's really weathertight, just 
about any design can be used. 
Some manufacturers even sell 
complete solar batteries, all 
enclosed and ready to hook 
up to your storage system. 
Building your own will save 
you a bit of money, however. 

The completed unit should 
be mounted facing the south, 
and inclined from the hori-

Solar cell array, front view. 
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zontal  about  the  same 
number of degrees as your 
latitude. This dimension is by 
no means critical; 10° either 
way has only a slight effect. 
You'll probably want to 

monitor voltage and current 
independently. I used two 
very cheap 3" surplus meters 
with my own shunts to give 
me 500 mA and 15 volts full 
scale. 
Operation of the system is 

quite easy and almost main-
tenance-free. When using the 
6/12-volt  system, flip the 

switch each night to series to 
make sure the batteries are 
not over 15 volts, as this will 
indicate that the batteries are 
overcharging. This condition 
will shorten the life of the 
storage battery. Make sure 
that the storage battery has 
plenty of water, but do not 
overfill it. If you have a long 
time without rain, you might 
want to spray your garden 
hose up on the surface of the 
enclosure to make sure it is 
fairly  clean.  Also,  don't 
mount the storage battery in 

an enclosed area, as hydrogen 
gas is given off and this gas is 
very explosive (remember the 
H i ndenbu rg).  Since  heavy 
charges and discharges do not 
take place, not much gas is 
given off, but better safe than 
sorry! 
Apart from ecological and 

disaster communication ad-
vantages, when  I mention 
that I am running a com-
pletely  solar-powered  100-
Watt station on the air, the 
conversation  almost  never 
dies with a weather report! 

Opinions range from pessi-
mism to euphoria to disbelief, 
but  there  are  always 
opinions! 
Lastly, watch out for the 

solar power "bug." Several 
pessimistic hams who have 
seen the setup have found 
themselves caught up with 
the same strange fascination I 
have — watching the cur-
rent meter wave up and down 
as the sun passes behind and 
out of cloud banks. Whoever 
thought a power supply could 
be fun? • 

Social Events 
from page 142 

teria. Over 2000 attended last year. 
For information and table reservation, 

contact Bro. Gerald Malseed W3WVC 
at the school or call (301)-825-4266. 

COLUMBUS GA 
APR 8-9 

The Columbus Amateur Radio Club 
will hold its annual hamfest on April 
8-9, 1978, at the Colurrbus Municipal 
Auditorium  at  the  fairgrounds. 
Spacious, air-conditioned exhibit area, 
prizes, flea market, Saturday night 
banquet, FCC exams, and a luncheon 
will be featured. For further informa-
tion, please contact Eddie Kosobucki 
K4JNL, 5525 Perry Ave., Columbus 
GA 31904. 

MADISON WI 
APR 9 

The Madison Area Repeater Asso-
ciation's 6th annual swapfest will be 
held, rain or shine, on Sunday, April 
9, 1978, at the Dane County Expo 
Center Youth Building, Madison WI. 
Electronic equipment and compo-
nents for hams, computer hobbyists, 
and experimenters. Delicious food, 
free movies, arts and crafts — Bring 
the whole family for delicious food 
and entertainment. Tickets are $1.50 
in advance, $2.00 at the door. Tables 
are $2.00 in advance, $3.00 at the 
door.  Excellent overnight camping 
accommodations.  Make  check  or 
money order payable to MARA, Box 
3403, Madison WI 53704. Reserva-
tions must be in by April 1, 1978. 

NEWINGTON CT 
APR 9 

The Pioneer Valley Repeater Asso-
ciation  (PVRA)  flea  market and 
auction will be held on Sunday, April 
9, 1978, from 10:00 am to 5:00 pm 
at Newington High School, Willard 
St., Newington CT. Setup time starts 
at 9:00 am. This is an event for 
everyone.  There  will  be planned 
family activities, food available, and 
free parking. The flea market and 

auction will run simultaneously in 
separate rooms. The auction will be 
held at regular posted intervals, with 
all items to be sold at each time slot 
on display before each auction. The 
AR RL Club and Training Department 
will have a Novice information booth 
to  answer  questions and  provide 
League information. A guided tour of 
the League's new headquarters build-
ing will start at 2:00 pm. Those 
planning to take this tour should drop 
Arnie K1NFE a note indicating how 
many will be in their party. Talk-in 
will be on  19/79, 04/64 and 52 
simplex. Admission will be $1.00, 
tables $5.00, and auction commission 
10%. For additional information and 
guaranteed flea market space, contact: 
Arnie DePascal K1NFE, 20 Iowa Pl., 
Bristol CT 06010. 

ROCHESTER MN 
APR 15 

The Rochester Repeater Society 
will hold its hamfest on April 15, 
1978, at St. John's Grade School, 420 
West Center Street, Rochester, Min-
nesota. Doors open at 9:00 am. Door 
prize  donations  $1.00;  admission 
$1.00; children under 12 free; $2.50 
for tables. Plenty of parking available. 
Talk-in on 146.22/82 WROAFT and 
52. Take 1-90 to Rt. 52 or Rt. 63 and 
go north. For advance ticket sales and 
information, contact Joe Fishburn 
KOTS,  2514  4th  Avenue,  NW., 
Rochester,  Minn.  55901, 
(50 71- 288-2676,  or  Gary  Sharp 
WD8AMA,  1610 34th St.,  N.W., 
Rochester, Minn., (5071-282-5119. 

MOBILE AL 
APR 15-16 

The Mobile Amateur Radio Club 
will  hold its annual hamfest and 
computerfest at the University of 
South Alabama in Mobile AL on 
Saturday and Sunday, April 15 and 
16, 1978. Swap and shop indoors 
both days from 9 am 'til 5 pm. 
Activities for the ladies and children. 
Campsites are available. Over 2000 are 
expected for the biggest fest on the 
Gulf Coast. For more information, 

contact: Ed Coker WA4VP1, 7650 
Ashley Court, Mobile AL 36619. 

POMONA NJ 
APR 16 

The Shore Points Amateur Radio 
Club will hold its first annual hamfest 
on Sunday, April 16, 1978, at Stock-
ton State College, Pomona NJ. It will 
be from 9 am to 4 pm, rain or shine 
(sellers come at 7 am). There will be 

more than 200 indoor table spaces 154 
each) and 400 tailgating spaces ($2 
each), an auction at 3 pm, food, 
a picnic area, and seating. Free park-
ing for 1000 cars and spotless rest-
room facilities. The many great prizes 
will include a Wilson HT as the grand 
prize and lots more. There will also be 
new gear from professional dealers. 
Registration is $1.50 at the gate, 
$1.00 in advance. Children under 12 
free. Make advance checks payable to 
SPARC. Advance sales space registra-
tion for indoor area only. Talk-in on 
146.34/94 WR2AFL/SPARC, 146.52 
WA2ESD. For information and tick-
ets, write SPARC, P.O. Box 142, 
Absecon  NJ  08201  or  phone 
(609)-641-8795. 

MONTGOMERY AL 
APR 22 

The Alabama Forestry Festival will 
be held April 22, 1978. The Twin 
Base Amateur Radio Club station 
WA4PRY will be operating on site in 
conjunction with the Alabama For-
estry  Festival  at  the  State  Fair 
Grounds, Montgomery, Alabama. Any 
ARS completing a two-way contact 
will receive a special certificate in 
exchange for a QSL card and SASE. 
Operations will be conducted from 
1600 hours to 2300 hours UTC on 
frequencies 14.300 MHz and 3.950 
MHz normal SSB; slow CW (5 to 10 
wpm) on 7.125 MHz during even 
hours UTC and 21.150 MHz during 
odd hours UTC. ORM frequency ad-
justments will be up band. For more 
information, contact Bruce W. Mertz 
WA8K1H/4,  President,  Twin  Base 
Amateur Radio Club, CMR Box 9748, 
Gunter AFS AL 36114. 

GRIFFITH IN 
APR 22 

On  April  22,  1978,  the  Lake 
County Amateur Radio Club will hold 

its Silver Anniversary/Herbert S. Brier 
Memorial  Banquet at the Griffith 
Knights of Columbus Hall, 1400 S. 
Broad St., Griffith IN. 
The evening begins at 6:00 with a 

cocktail hour, followed by a delicious 
family-style "all you can eat" dinner. 
Guest speakers will be the Central 

Division director of the ARRL, Mr. 
Don Miller, and Chicagoland's famous 
radio personality, Mr. Clark Weber 
W9FF M/VVIND. 
The door prize list will feature a 

Wilson Mark II 2m hand-held trars-
ceiver, calculators, and gifts for the 
entire family. Special awards and the 
"Ham of the Year" award will also be 
presented. Two hours of dancing to 
music as you like it will conclude the 
evening's entertainment. 
Tickets are $8.00 each in advance 

— no door purchases. Make check 

payable to LCARC. Write to Joel G. 
Iacono WA9DJP, 634 Osage Dr., Dyer 
IN 46311. 

SULLIVAN IL 
APR 23 

The  Moultrie  Amateur  Radio 
Klub's 17th annual hamfest will be 
held on Sunday, April 23, 1978, at 
Wyman Park, Sullivan IL. There will 
be a heated indoor and outdoor flea 
market at no charge to vendors. For 
information, write: Box 327, Mattoon 
IL 61938. Talk-in on 146.94. 

DAYTON OH 
APR 28 

The 9th Annual FM B•A•S•H will 

be held on the Friday night of the 
Dayton Hamvention, April 28, 1978, 
at the Dayton Biltmore Towers Hotel, 
Main at First Streets, from 8 pm until 
midnight. Admission is free to all 
hams and their friends. Sandwiches, 
beverages, snacks, and COD bar will 
be available. A live floor show will be 
presented by TV personality Rob 
Reider WA8GFF and his group. A 
fabulous prize drawing featuring a 
complete Drake UV-3, including 144, 
220, and 440 MHz synthesized mod-

ules, power supply, encoder mike and 
antenna, plus many other prizes will 
be held. Winner of the first prize need 
not be present. For further inform& 
tion, contact: Miami Valley FM Assn., 

Continued on page 167 
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Bill Hosking W7JSW 
8626 E. Clarendon 
Scottsdale AZ 85251 

A 

Cheaper 

Chip 

Until Intersil joined the 
ranks of IC manufac-

turers  producing touch-
toneTm encoder integrated 
circuits, most of my experi-
ence  had been with the 
Motorola IC which uses a 1 
MHz crystal and normally 
sells in the $8 to $10 price 
bracket.  When  Intersil 
entered the market, I imme-
diately became interested in 
the  Intersil  chip.  I had 
learned that it was selling for 
about  $2  less  than  the 
Motorola and that it used a 
3.58 MHz color TV crystal, 
which is about a dollar less 
than the 1 MHz variety. 
Intersil is making two ver-

sions  of  the  IC — the 
ICM7206 and the ICM7206A. 
Most of us who are using 
readily  available  swi tches 
such as Chomerics or Bowmar 
will want the 7206A, since 
that matches their type of 
switch contacts. 

Circuits 

I will only go into device 
operation in the barest detail, 
since I'm not an IC engineer, 
and it's the end result that 
counts anyway. The device 
requires one switch closure 
each for a row and a column 
to generate a digit tone. The 
switch closure is to the plus 
supply line. The chip requires 
a 3.58 MHz crystal, which is 
readily  available  at most 
supply  houses.  The  only 
other basic components re-
quired are two capacitors to 
filter the high and low group 
tones and reduce harmonic 
distortion. 

The basic circuit is shown 
in Fig. 1. I have shown pin 16 
connected to diodes going to 
the column inputs. This is to 
conserve power drain when 
not sending tones. In many 
applications, this would not 
be  necessary;  the  device 
would be connected directly 
to the supply, and the diodes 
would be eliminated. Also, 
the 78L05 regulator is op-
tional, but, if it's not used, a 
zener should be placed in 
series to keep the voltage 
across the IC to less than six 
volts. There is not really any 
more to say, except to re-
mind those of you used to 
working with the 14410 that 
the 7206A switch common is 
the plus supply instead of the 
minus (ground) side. 

I also wanted a portable 
tone generator so that I could 
control my repeater from my 
office, which does not have 
touchtone phones. With this 
in mind and an MC1306P in 
hand, I built an audio ampli-
fier out of the Motorola 
Linear Handbook. The circuit 
is shown in Fig. 2. You re-
member that I said I wanted 
this portable. I wanted to put 
a nine-volt transistor battery 
in it and not need an on/off 
switch. The diodes I men-
tioned earlier will take care of 
turning the device on, but I 
still had to turn on the audio 
amplifier. 

Intersil helped solve the 
problem by providing a pin 
out, which they call "dis-
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.9 TO ,5 

VOLTS 

5,F 

 4:D AUDIO OUTPUT 

Fig. 7. Schematic diagram of the basic tone encoder. None of 
the parts are critical, and the .22 uF at the input of the 78L05 
could probably be left off if space is a problem. Pin 7 is a 
switch output, which Intersil calls "disable"; it can be used for 
turning on an audio amplifier. *If a couple mA of standby 
current can be tolerated and battery operation is not required, 
the diodes can be eliminated and pin 16 connected to +5. 

able." This pin goes from 
ground to plus supply voltage 
when any of the keyswitches 
are closed. Therefore, I just 
used that pin to turn on a 
transistor which grounds the 
audio amplifier. Notice that I 
have called out an MPS-A13 
transistor for that switch. I 
did that since it is very high 
gain and it doesn't take much 

current to turn it on. 
I built up an encoder with 

this circuit and enclosed it in 
a box with a Digitran key-
switch. 

Construction 

The circuit is so simple 
that point-to-point wiring is 
easy to do. I do like circuit 
board construction, however, 

IpF 
104 

AUDIO >   

IN 

7206 PIN 7   

mC1306P 

MPS•15 

•12 

-4700F 
• 

200,F 

r)7 

30,N 

Fig. 2. Schematic diagram of the audio amplifier. If this 
current is to be connected to the circuit of Fig. 1, leave out 
the .1 uF coupling capacitor. 

so I am preparing two dif-
ferent printed circuit boards. 
One will be about 1/2  inch 
wide and 21/4 inches long to 
fit in hand transceivers. The 
other board, about 2" x 3", 
will contain the encoder plus 
audio amplifier. These boards 
will be available from CON-
TACT  Electronic Research 
and Development, 35 W. Fair-
mont Dr., Tempe, Arizona 
85281. Since we don't have 

the boards in production as 
of writing time, you will have 
to write for prices. 
Also, at the time I wrote 

this, it took me about two 
weeks to get the 7206A from 
the manufacturer. If I haven't 
seen any of the usual adver-
tisers listing it by the time 
this gets into print, I will try 
to get some and have them on 
hand to sell along with the 
boards. • 

CALL TOLL FREE 

1-800-228-4097 
for Quality Ham Radio Products 

YAESU SUPER DEALS 
- limited supply 

DEAL 

Buy a Yaesu FT-301 (dial) for only $769.00 
and you get a FP-301 AC Power Supply and 
a CW Filter absolutely FREE.Total Value $966.00 

SAVE $197.00 

DEAL #2 

Buy a Yaesu FT-301d (digital) for only S935.00 
and you get a FP-301 AC Power Supply and a 
CW Filter absolutely FREE. Total Value $1132.00 

SAVE $197.00 

Call for similar savings on all these excellent 

at Discount Prices 
Kenwood 
Yaesu 
Drake 
Hy-Gain 
ICOM 
Ten-Tec 
Dentron 
Swan 
Tempo 
Wilson 
Midland 
Bearcat 
CDE Rotors 
ETO Alpha lines 

master charge 
,  

Com munications Center C58 

The Radio Store 

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

BANKAMERICARD. 
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Karl T. Thurber, Jr. W8FX/4 
233 Newcastle Lane 
Montgomery AL 36117 

The Go Pro 

HT Mod 

adding 

For most amateur appli-
cations,  the  standard 

mobile  mike  and  speaker 
combination is almost ideal, 
with one possible drawback 
being the fact that one hand 
is always required to hold the 
microphone and operate the 
push-to-talk switch. 
Occasionally, however, the 

telephone handset would be 
the  preferred  instrument, 
offering some degree of pri-
vacy, and, for those inter-
ested in "image," the handset 

EARPIECE 

a telephone handset 

to your HT 

is rather  impressive  and 
readily identifiable as a bona 
fide two-way radio-telephone 
installation — assuming such 
identification  is desirable. 
The  telephone-type  mike-
and-speaker handset can help 
to  eliminate  background 
noise on transmission and 
allows reception of messages 
clearly and privately, even in 
high-noise locations. 
The earpiece or "receiver," 

in telephone company jargon, 
is designed for low-impedance 

ORD 

*DYN•MIC 
NIKE 
ELEMENT 

*12000 
I/4W 

*SW I 

V. 

 • SPFR 

WIC 

RED   PT ., 

OK 
GND 

Fig.  1. Modified handset (Western Electric #G3A4W or 
something similar). *Added parts. The carbon element is 
discarded.  The dynamic mike element is Radio Shack 
#270-093 — 600 11 nominal impedance. 

applications and will usually 
work quite well with most 
hand-held or mobile trans-
ceivers without modification. 
However, the carbon element 
generally used in the mouth-
piece or "transmitter" unit is 
incompatible  with  the 
low-impedance dynamic mike 

MIKE) 
WU 

(GNO 
OK 

1.12VOCI 

TOP VIEW OF 6-FIN SPECIAL PLUG. 
LOOKING DOWN TOWARD TOP OF  -T 

Fig. 2. Wilson HT accessory 
plug. (For proper pin connec-
tions on your transceiver, 
check the instruction manual 
and schematic diagram.) 

input found in the vast major-
ity of contemporary solid 
state equipment. Specially-
manufactured  handsets, 
designed for CB and amateur 
use alike, are available but 
expensive,  running  $40-50 
and more. 
The typical telephone-type 

handset  can  be  readily 
adapted to amateur use by 
replacing the carbon element 
with  a low-impedance re-
placement-type  dynamic 
microphone  element  and 
installing a miniature, mo-
mentary-on  SPST  push-
button  PTT  (push-to-talk) 
switch in the handset, as 
shown in Fig. 1. 
On the surplus market, I 

found a new Western Electric 
#G3A4W handset for $3, 
though I could have used any 
similar unit. A Radio Shack 
#270-093 dynamic mike ele-
ment, having a nominal im-
pedance of 600 Ohms and an 
output level of -65 dB, was 
easily installed by drilling out 
a 5/8"-diameter hole in the 
plastic mouthpiece, fitting a 
large rubber grommet into 
the hole, and inserting the 
mike element into the grom-
met from the inside. I epox-
ied the grommet and mike 
element firmly into place. 
The handset must be re-

wired. Of the four coiled-cord 
wires coming from the hand-
set, one is selected as ground 
or common and is connected 
to the mike and receiver 
element as ground. A second 
lead is connected to the ear-

Fig. 3. IC-22S mike plug. 
(For proper pin connections 
on your transceiver, check 
the instruction manual and 
schematic diagram.) *Pin 3 is 
presently unused. Run wire 
from pin 3 to the "hot" 
audio lead on the external 
speaker jack on the rear 
apron of the IC-22S. (The 
speaker audio can be muted if 
a miniature phone plug is 
inserted.) 
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phone  "hot"  terminal.  A 
third  lead  is connected, 
through a series resistor, to 
the mike "hot" terminal. The 
fourth lead becomes the PTT 
bus. 
A miniature, momentary-

on,  normally-open  push-
button switch is mounted be-
hind the mike element, a 1/4" 
hole being drilled into the 
back of the mouthpiece cav-
ity, as shown in the photo. 
For most transceivers which 
simply ground the PTT line 
for  transmit,  the  switch 
should be connected between 
the coiled-cord "hot" PTT 
lead and ground. No hum or 
interaction  problems  have 
been encountered despite the 
fact  that  the  coil  is 
unshielded, due primarily to 
the low impedances involved 
and the fact that, during 
transmit, two of the four 
wires in the cable are at 
ground potential, forming a 
shield of sorts around the 
mike  lead.  Of course,  a 
shielded cable (3 conductor 
plus the shield) could be 
used, if one is available or if 
hum and noise pick-up prove 
to be a problem. 
Initial  on-the-air checks 

indicated that the audio was 
somewhat bassy and muffled, 
apparently the result of a 
slight impedance mismatch 
between the 600-Ohm micro-
phone  element  and  the 
2000-Ohm mike impedance 
of the Wilson HT. A little 
experimentation resulted in 
the  additior  of  the 
1200-Ohm, 1/4-Watt resistor in 
series with the mike element. 
Use of the series resistor 
removed most of the bassy 
quality of the audio when 
using the handset. The exact 
value of resistance to use in 
any particular installation will 
depend on the mike input 
impedance you're trying to 
match and will have to be 
determined by trial. If the 
mismatch isn't too great, the 
resistor may be eliminated 
altogether. And, although I 
have not used the handset 
with a high-impedance input 
transceiver (such as the Heath 
HW-202  or  HW-2036),  it 
probably could be adapted 

for use by mounting a sub-
miniature low-to-high imped-
ance matching transformer of 
the type sold by Lafayette 
Radio and Radio Shack in the 
mouthpiece  cavity  (yes, 
there's enough room, provid-
ing an ultrasmall transformer 
is used!). No adjustment of 
the deviation on the Wilson 
was required, though devia-
tion  might  have  to  be 
touched up when used with 
some transceivers. 
The type of connector or 

connectors used at the other 
end of the coiled cord will, of 
course, depend on the type of 
transceiver used and its mike 
jack pin wiring. Fig. 2 shows 
the pin connections for use 
with  the  Wilson  1402SM 
Handie-Talkie, which was the 
unit I used. Fig. 2 shows 
typical connections for use 
with the Icom 22S or similar 
transceiver using the standard 
CB-type four-pin mike con-
nector. For proper pin con-
nections on your transceiver, 
check the instruction manual 
and schematic diagram pro-
vided with the unit. Addition 
of a hang-up bracket, which 
came off an old junk box 
mike, to the handset com-
pletes construction. 
I have modified my Wilson 

HT to include a miniature 
closed-circuit phone jack for 
external headphones and/or 
speaker. The phone jack is 
wired such that installing a 
dummy miniature phone plug 
into the jack disables the 
internal speaker so that audio 
is routed exclusively to the 
handset,  affording  private 
listening, particularly handy 
in the high-noise areas likely 
to be encountered when using 
the HT. In the case of the 
!corn,  to  avoid  extensive 
internal transceiver rewiring, 
the unused pin on the front 
panel microphone jack is con-
nected  to the rear panel 
external speaker jack to route 
receiver audio to the handset, 
as shown in Fig. 3. Inserting 
the miniature phone plug into 
the auxiliary speaker jack dis-
ables  the  Icom's internal 
speaker. 
One precaution: As the 

mike element is exposed, care 

should be taken to prevent 
foreign particles (dirt, dust, 
etc.) from getting into it. If 
desired, a small piece of fine 
speaker grille cloth can be 
cemented over the element to 
protect it. 
On -t he-air  results  have 

been gratifying, particularly 

considering the very low cost 
of modifying the handset 
when compared with the cost 
of a similar commercially-
available unit and the min.-
mum of transceiver modif - 
cation required. Construction 
cost is less than $8, plus the 
cost of the mike connector. • 
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Douglas E. Marquardt WB2AWG 
294 Larch Avenue 
Bogota NJ 07603 

A 2m Antenna 
For The Perfectionist 

with considerable details 

H aving recently received 
my Technician license, 

I started my ham station with 
a 2 meter Heath kit 202 trans-
ceiver. I decided to build my 
own aerial and, after compar-
ing the many different 2 me-
ter aerial designs, settled for 
the vertical 5/8-wavelength 
ground plane antenna. This 
setup gives a power gain of 
almost 3 dB, as opposed to 
the 1/4-wavelength vertical, 
and is easy to construct, 
allowing  omnidirectional 
communication. 
Many articles have been 

published in amateur journals 
on antenna construction, but 
many just supply cookbook 

47 IN VERTICAL 
RADIATOR 

2 5 TURNS/2 IN ON 
I I/2 IN  DIA X 4 IN 
LUCITE ROD 

19 1/4 IN 

REFLECTORS 

Fg. 7. 

construction  recipes, often 
without telling you how the 
various  measurements  of 
wire,  etc., were obtained. 
Furthermore, you are at the 
mercy of the author's parts 
list. Because of this, I de-
signed my own 5/8 antenna 
and, through the equations 
presented here, modified my 
construction to go with the 
materials I had on hand. You, 
too, can build this (design it) 
around your junk box, modi-
fying things to suit your own 
list of materials for construc-
tion. 

Where the Numbers Come 
From 

Since 1/2 X = 468/fMHz,' 
by simple ratios, 5/8 X = 
585/fMHz. For 147 MHz, X = 
3.979 ft. or 47.75 in. This is 
the vertical radiator length. 

The ground plane reflec-
tors are 1/4 X at the lowest 
frequency.' Since 1/4 X = 
234/fMHz, for 147 MHz, 1/4 
X = 1.5918 ft. or 19.1 in. This 
is the horizontal  reflector 
length. 
Since we are matching the 

antenna to an RG-58/U coax-
ial cable (transmission line), 
we need a loading coil to 
match this impedance (ap-
proximately 52E2). Then XL 
= 52E2, or, at 147 MHz, XL 
2ir (fMHz)(L) = 522; L = 
52S2/27r (147 MHz) = .05629 

25 TURNS OF 
NO 14 WIRE 

STAINLESS STEEL 
RADIATOR ROD  

PLATE 

COAXIAL  - 
FEMALE 
CONNECTOR 
SO-239 

uH. Note: Make the coil in-
ductance .06 uH to allow for 
trimming. 
Using the equation for a 

free-air solenoid coil, L = a2 
n2/9a + 10b, where a = coil 
radius in., b = coil length in., 
n = coil  turns/b. Solving for 
n: n = ‘,/ L(9a + 10b)/a2. 
Here is where one can 

modify the coil to any de-
sired specification. Since I 
had a lucite rod of a = .75 in. 
and b = 2 in., my design 
proceeded with n being calcu-
lated to equal 2.25 turns/2 in. 
Again, for adjustment and 
trimming, I made n = 2.5 
turns/2 in. and picked #14 
AWG enameled copper wire 
for the coil, although almost 
any large gauge wire will do 
(10-15 AWG). 
My design followed that 

shown in Fig. 1. Construction 
is not critical, since final trim-
ming gives the lowest swr. 
Incidentally, adjustment of 
the coil will compensate for 
slight variations in the radia-
tor length, but don't exceed 
the  calculated  maximum 
value. 

Construction 

Since construction is not 
critical, parts are either your 
own  junk-box  variety  or 
those listed in the parts list. 
The construction of the 

f 
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WIDE COPPER 
CLAMP HELD By 
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antenna is shown in Figs. 2 
and 3. Details of the con-
struction will not be given 
here, since construction al-
ways depends on materials on 
hand and the ingenuity of the 
person doing the building. 
However, complete details of 
this construction and parts 
availability will be gladly fur-
nished on request. 

Tuning 

I used a Clegg FM-DX 2m 
transceiver for final tuning 
and  a Heathkit  HW-2102 
VHF wattmeter to adjust the 
antenna to the lowest swr. 
Tuning was accomplished by 
adjusting the spacing between 
the coil windings until an swr 
of about 1:1 was obtained. In 
some cases, 1/2 to I turn of 
the coil wire may be needed 
to be added or subtracted 
from the original coil winding 
to achieve the lowest possible 
swr. 
In a ground plane installa-

tion, the position of the re-
flectors will affect the swr 
obtained. Therefore, if neces-

sary, the reflectors may be 
bent down at about a 45° 
angle and slowly moved up-
ward to again obtain the 
lowest swr reading possible. 

Final Comments 

In my  construction, it 
turned out to be unnecessary 
to bend the reflectors down 
on an angle. Also, a clear 
dope was used to seal the 
coils in place, once they were 
adjusted for the lowest swr 
reading. 
As I originally stated, the 

main purpose of this article 
was to show you where some 
of the numbers came from in 
the design of a 5/8-wave-
length antenna. Thus, this 
allows you the freedom to 
modify the design to the ma-
terials you have at hand. • 
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We have a portable direction finder that REALLY works—on 
AM, FM, pulsed signals and random noise! Unique left-right 
DF allows you to take accurate bearings even on short bursts, 
with no 180° ambiguity. Its 3 dB antenna gain and .06 uV 
typical DF sensitivity allow this crystal-controlled unit to hear 
and positively track a weak signal at very long ranges—while 
built-in RF gain control with 120 dB range permits DF to 
within a few feet of the transmitter. 

The DF is battery-powered, can be used with accessory 
antennas, and is 12/24V for use in vehicles or aircraft. This is a 
factory-built, guaranteed unit—not a kit. It has been successful 
in locating malicious interference, as well as hidden trans-
mitters in "T-hunts," ELTs, and noise sources in RF I 
situations. 

Prices start at under $175. Write or call for information on our 
complete line of portab;e, airborne, vehicle, and fixed DF 
systems. 

I
1 5546 Cathedral Oaks Rd., 

Amateur Dept. 
Santa Barbara, CA 931'1 
805 967-4859  L10  

L-TRONICS 

MOUNTING SLOTS AND 
HOLES FOR REFLECTORS 

8/16 DRILLED AND TAPPED 
HOLES  IN BASE PLATE 

• 

• 

-.•  0 
BASE OF 

---- 
HOLE  FOR  0  1/2" HOLE 

..-- FOR COAXIAL 
COAXIAL  CONNECTOR 
CORN CTOR 

•  • 

• 

•  •  • 

REFLECTOR ROD 

aLuAl MuM RASE PLATE 

SLOT  MADE  FROM  1/32" WIDE 
METAL HACKSAW  BLADE 

19 I/4" X IA" DIA  ALUM/RUM REFLECTOR RODS 

II 
SCREW HOLES  THROUGH  WHICH REFLECTORS 
ARE ATTACHED TO BASE  PLATE 

fig. 3. 

Parts List 

1  47" stainless steel rod for the vertical radiator (or 1/4 "-diameter 
aluminum rod) 

4  19%"-long x Y."-diameter aluminum rods for the reflectors 
1  4" x 4" x 1/8" base plate of aluminum 
1  11/2 "-diameter x 4"-long rod of lucite (or equivalent 1 

#14 AWG copper enameled wire 
female S0-239 coaxial connector 
assorted self-tapping screws 

1  5" x 1" x 1/8" aluminum support bracket 

I  220- 1 

i?EPEIITERY 
Pro Mk 

.  177  r a 0 • 

INTROD  ;NG 

Pro Mk I 
By  Maggiore Electronic Laboratory 

50 MHz and 450 MHz also atoi/able 

• A state-of-the-art, full-feature repeater that boasts broad 
range temperature and electrical stability for use in an 
uncontrolled environment 

• Low current drain — A plus for emergency 12 volt standby 
battery operation 

• The receiver develops maximum usable sensitivity and 
sideband rejection 

• The transmitter develops 12.5 Watts (220) 16 Watts (144) 
of clean r f and a faithful reproduction of the input signal 
insuring an extremely good sounding repeater 

• Includes a high quality dynamic microphone and a detailed 
instruction manual 

PA Res. add 6% tax 

INTRODUCTORY PRICE $597.50 PLUS SHIPPING 

Maggiore Electronic Laboratory 
845 W ESTTOWN RD.  M36 
WEST CHESTER, PA. 19380  PHONE 215 436-6051 
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Joseph Verzi, Jr. W4R YO 
Box 102 

Brucetown VA 22622 

Are You 

Afraid To Build? 

how to get organized . . . 

and started 

W hatever the experi-
menter looks for to-

day, it will involve electrical 
hookups in most designs. 
The best way to start on 

constructing new circuits is to 
be organized. You'll save time 
and be ready for any testing, 
data gathering, and diagram-
ing you need to do for your 
own record. Breadboards can 
also add to efficiency. They 
are not new, but they still are 
useful as hookups and circuit 
test boards. 
Hunting for parts is time-

consuming, if they are lo-
cated in a full junk box or 
just lying somewhere around 
the station. So, first, your 
junk box system should be 
improved. Look around for 
another location for storing 
electronic parts, so they can 

Fig. 7. 

be found just like in a small 
stockroom. One way to do 
this is to obtain a dresser with 
five drawers to use for stor-
age. It does not have to be 
extremely large — say, about 
23"-x 40" x 13". 
Remove  the  top  four 

drawers. The spaces can be 
made into shelves by putting 
plywood boards in on the 
drawer runners. Glue the run-
ners when you put in the 
shelves, or drive two small 
finishing nails horizontally 
through the cabinet into the 
shelf edges on each side. Put 
this "stockroom" in a conve-
nient place near your bench, 
next to a window, or angled 
in a corner, for example. 
Dump the contents of 

your junk box on your bench 
and sort out all the panels, 

chassis, transformers, sheet 
metal, wires, and huge bolts. 
Put those large items back in 
the junk box. 

Obtain fifteen plastic food 
boxes, a pint or larger, de-
pending on your estimate of 
the volume of resistors, etc., 
that you will have. Put the 
boxes on the cabinet top, and 
throw the tops into the junk 
box. 

Here is one way to sort the 
electronic parts and hard-
ware. First, save all those 
magnets from discarded loud-
speakers and TV sets to hold 
up orbit charts, frequency 
lists, etc., on a magnetic 
sheet-metal  bulletin board. 
The radio parts can be rinsed 
off with warm water to re-
move dust and then air dried. 
Pick out all the tuning capaci-
tors and put them in a box 
for storage elsewhere. Tubes 
should be in their own card-
board box, in their own loca-
tion, and a reference on-hand 
list should be made. Other 
parts  not  mentioned  are 
stored the same way. 
There should be a plastic 

box for each of the follow-
ing: small resistors; large resis-
tors; fixed condensers and 
trimmers; coupling coils, tran-
sistors, and printed circuits; 
nuts; short machine screws 
and sheet-metal screws; long 
wood and sheet-metal screws; 
large  sheet-metal  screws; 
stainless and hardened "cof-
fee pot" machine screws; as-
sorted bolt washers; small star 
and copper washers; springs; 
insulated washers, grommets, 
rings, and grid and plate caps; 
pilot bulbs, switches, snaps, 
plugs, and jacks; variable re-
sistors; and  knobs.  Coin 
boxes to contain the very fine 
size hardware, tuner hard-
ware, and slugs are suggested 
also. The plastic food con-
tainers may be covered with a 
large poster sign card stock to 
keep the dust out. 
Next, the shelf spaces are 

filled with important items. 
Shelf number one is for the 
circuits you want to make, 
plastic bags and little boxes 
of unassembled circuits, drill 
bits, solder, first-aid kit, mag-
net, 'register rolls, and instru-
ment batteries, for example. 
The second shelf is used 

for all abrasives, drill arbors, 
sanding discs, welder's wire 
brush for cleaning off termi-
nal boards, extra hacksaw 
blades, and a bar of wax. 
The third shelf is used for 

panel and dial paints, small 
brushes, contact cement for 
plastic items, powdered wood 
glue, rubber cement, plastic 
rubber (for covering exposed 
soldered joints, to cement to-
gether small objects, and to 
put  neoprene patches on 
small holes in the generator 
fuel tank), and glycerine soap 
with a paint brush for equip-
ment cleaning. 
The fourth shelf is for 

bearings, pulleys, couplings, 
copper tube cutter, flare tool 
and spring benders, a box of 
plastic sheets, etc. 
The drawer is used for 

threaded brass tubes, elec-
trician's bits, and various elec-
trical parts you had made. 
The shelf stockroom may 

be provided with side nails to 
hold hacksaws, hammer, tri-
square for chassis layout, etc. 
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A second such storage aid 
for tubes should have a draw-
er for them, to avoid roll-out 
and breakage. 
With the convenience of 

the shelf stockroom, you can 
now begin to desigr a circuit 
assembly board. It may in-
clude almost any item for 
holding the radio parts you 
want. With care, burnouts 
probably will be a thing of 
the past using this board. You 
will be working over exposed 
leads, so you must pull the 
plug when working on the 
circuits. 
This circuit testing board 

is great because you can con-
struct any circuit on it that is 
not too extensive. The circuit 
can be observed first without 
wiring a potential electrical 
short in a chassis. You can 
change any part quickly and 
conveniently, watch for hot 
parts, and avoid assembly and 
disassembly damage. 
Select a plank about 24" x 

3/4" x 5'/2", and sand it 
smooth. Do not pa nt or oil 
this board — just keep it dry. 

Wood is easier to mount 
items on and less expensive 
than insulator panels. 
The top area of the board 

consists of the devices which 
hold wires, such as a terminal 
strip post board, terminal 
block,  two small  ceramic 
lamp  sockets,  large  brass 
clips, cheater cord bracket for 
obtaining 115 V ac, regular 
ceramic light bulb socket, 
DPDT knife switch, a bracket 
with 3/8" diameter hole for 
carbon control and variable 
capacitor mounting, and fif-
teen miniature barrier strips 
separated by about 3/4" and 
angled  for  convenience. 
Those barrier strips have two 
terminals and four screws. 
One flashlight battery is 

mounted with soldered leads 
at each end of the board. 
Other brackets may be added 
to hold other parts, such as a 
bayonet pilot lamp socket 
All items are attached to the 
board  with  6/8"  pointed 
sheet-metal screws. 
Fig. 1 is the experimental 

hookup board. It offers con-

ermantown 
Amateur.SlapIo 

?InMEMPHIS, TENNESSEE 

NO MONKEY BUSINESS! 
(A) 
(B) 
(C) 
(D) 

Complete Service Facilities 
Good Deals on most Brands 
Shipping within 24 Hours 
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. 

CUSTOM HIGH POWER AMPLIFIERS  G 12 

Write: 3202 Summer Ave., Memphis, Tennessee 38112 
 4 

venience when working with 
low voltages and line voltage 
circuits and holds parts for 
higher voltages. A thermal 
plug fuse should be in the 
house circuit or on the board 
in series with the cheater line. 
The component leads are 

attached to the barrier strips. 
Work with enameled and in-
sulated wires for other con-
nections, and keep each lead 
clear of touching another. 
You can see what you want 
to connect next and demon-
strate the circuit any time. 
Always  disconnect  input 
wires before working on your 
circuits or soldering suggested 
parts connections. Pull the 
plug! 
Radio and electronic ex-

perimenters  could  find  a 
small part-forming board use-
ful when bending conductors 
for special switches and slider 
fingers, for example. See Fig. 
2. 
The  metal-forming  and 

-curving board is made from 
plywood or subfloor chip-
board about 11" x 10". A 

Fig. 2 

test bulb and battery should 
be near the board's back 
edge. About 4" from the 
back edge, a 3/8" diameter 
metal post is mounted in a 
partly drilled hole. The post 
is at least 2" high. It is used 
to aid in bending strips of 
metal by pushing the strip 
down on its top. Next, to-
ward the front on the right, 
attach a truck door stop 
bumper. The bumper is a 
rubber dome mounted on a 
round aluminum base. Mount 
it in front on the right side 
about 1/2" in from the cor-
ner. Working clearance is im-
proved by sawing a 4" x 4" 
piece out on the left side of 
the bumper. • 

$30.50 
plus $1.50 sih 

NY res. add tax 

Features:  CMOS Electronic Keyer 

• State-of-the-art CMOS circuitry 
• Self completing dots and dashes 
• Dot and dash memory 
• Iambic keying with any squeeze paddle 
• 5-50 WPM 
• Speed, volume, tone controls, side tone and speaker 
• 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 keying 
• Wired and tested — fully guaranteed — less battery 

Dealer inquiries invited 

Electronics, Inc. 

1106 Rand Bldg. 

Buffalo NY 14203  T18 
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Call Toll Free G  

1•800•633•3410 
for Dentron 
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MT-3000A DENTRON DENTRON 
antenna tuner MT-2000A antenna tuner MLA-2500 linear amplifier 
The MT-3000A is Dentron's "ultimate An economical, full power tuner 

Features: • 160 thru 10 meters • 2000 + tuner". Tunes 3 coax, random wire and designed to handle virtually any type of 
watts PEP input on SSB • 1000 watts balanced feed system, just select the antenna. Features: • Continuous tun-
DC input on CW, RTTY, SSTV • Self- one. Handles in excess of 3KW PEP ing 1.8 to 30 MHz • Handles a full 3 KW 
contained continuous duty power • Built-in 50 ohm - 250W dummy load PEP • Front panel coax bypass 
supply • Covers MARS w/o modifica- • Dual watt meters • 3 core heavy-duty switching • Built-in 3-core balun. 
tion • 50 ohm input/output impedance. Balun. Front panel grounding switch. 

799.50 list price. Call for quote. 349.50 list price. Call for quote. 199.50 list price. Call for quote. 
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DENTRON all band HF 
doublet antenna 
This all band doublet or inverted anten- 
na covers 160 thru 10 meters. It has a 
total length of 130 ft. of 14 gauge 
stranded copper wire. Tuned & center 
fed thru 100 ft. of 460 ohm PVC covered 
transmission line. Assembly is com- 
plete 

24.50 Call for yours today. 

 Z  

DENTRON 
Jr. Monitor tuner 
Call it what you will—antenna tuner, 
transmatch, matchbox, or matching 
network, the Jr. Monitor has it all 
wrapped up in one neat little cabinet, 
• Continuous tuning: 1.8 to 30 MHz 
• Forward reading relative output 
power meter • 300 watt power capabili- 
ty • Built-in encapsulated balun. 

79.95 Call for yours today. 

.••••- 

DENTRON'S NEW 
Big Dummy Load 
Now you can tune-up off the air with 
Dentron's Big Dummy Load. All full 
power dummy load, it has a flat SWR, 
full frequency coverage from 1.8 to 300 
MHz. A high grade industrial cooling 
oil is furnished with the unit. Built to 
last! Fully assembled and warrantied. 
Help cut out the ORM factor NOW! 

29.50 Call for yours today. 

Remember, you can call TOLL-FREE: 1-800-633-3410 in 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 

BANKAMERICARO 
keit:woe ker Longs Electronics master charste 

........ 

a 

MAIL ORDERS P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 
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Call Toll Free 
1•800•633-3410 

for Drake 
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DRAKE  
TR-4CW transceiver 
• Coverage: 80 thru 10 meters • 300W 
PEP on SSB, 260W on CW & AM • 500 
Hz CW filter • RIT • Wide-range 
receiving AGC • Sold-state VFO 
• Shifted-carrier CW • VOX or PTT 
• Output  impedance  is adjustable 
• CW semi-break-in • Transceive or 
separate PTO. 

799.00 list price. Cad for quote. 

DRAKE 
T-4XC transmitter 
• Coverage: 80, 40, 20, 15m & 28.5 to 
29.0 MHz of 10 meters • Covers 160 
meter w/accessory crystal • Two 8- 
pole crystal lattice filters for SSB selec- 
tion • Controlled carrier modulation 
for AM • Built-in VOX or PTT on SSB or 
AM • TX AGC prevents flat-topping 
• RTTY easy adaption. AFSK or FSK. 

699.00 list price. Call for quote. 

_  ---..- - 
—11, 

DRAKE R-4C receiver 
R-4C has same coverage as the T-4XC, 
plus any 500 KHz range between 1.5 
and 30 MHz. • Also use for MARS, 
WWV, CB, Marine & Shortwave recep-
tion • Linear permeability-tuned VFO 
• 3 AGC release times • Crystal lattice 
filter in first IF prevents cross-
modulation. 

699.00 list price. Call for quote. 
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DRAKE MN-2000 
matching network 
Great where peak pelormance is a 
must! • Coverage: 3.5 to 4.0 MHz, 7.0 to 
7.3 MHz, 14.0 to 14.35 MHz, 21.0 to 
21.45 MHz, 28.0 to 29.7 MHz. • Inser- 
tion loss: 0.5 dB or less • Watt-meter 
accuracy 5% of reading • 1000 watts 
RF continuous, 2000W PEP. 

250.00 list price. Call for quote. 
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DRAKE 
power 
The 
Drake 
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VAC 
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AC-4 
supply 

AC-4 power supply works with 
4-line transceivers 

Fits inside the MS 
cabinet • Input: 120 or 

• Output: 650 VDC at 300 
500 mA peak, also: 12.6 

5.5 amps. 

list price. Call for quote. 

all 
and 
-4 
240 
mA 
VAC 

DRAKE MS-4 
matching speaker 
The MS-4 is designed for use with the 
Drake R-4C, R-4B, R-4A, & R-4 
receivers. It has space inside for the 
Drake AC-4 power supply. The 8-ohm 
speaker will always come through loud 
and clear. 

33.00 Call for yours today. 

Remember, you can call TOLL-FREE: 1-800-633-3410 in 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 

/ Mit 

BANNAMERICARD 
uvitrof Long's E 
MAIL ORDERS P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 
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Call Toll Free 
10800°633-3410 
for Kenwood 

KENWOOD TS-820S 
transceiver 
TS-820S features: • Factory installed 
digital frequency readout • 160 thru 10 
meter coverage • Integral IF shift • RF 
speech processor • VOX • Noise 
blanker • PLL • Built-in 25 KHz 
calibrator • CW sidetone & semi-
break-in • IF OUT, RTTY, & XVTR 
• 200 W PEP input 

1048.00 list price. Call for quote. 

KENWOOD TS-520S 
transceiver 
Features: • 160-10 meter coverage 
• Optional DG-5 digital frequency dis-
play • New speech processor w/audio 
compression amplifier • AC power 
supply (DC optional) • RF attenuator, 
front-panel activated • Provisions for 
sep. receive antenna & phone patch 
• 200 W PEP input. 

649.00 list price. Call for quote. 

KENWOOD TS-700S 
2m transceiver 
TS-700S has these features: • Digital 
readout • Receiver pre-amp • VOX 
• Semi-break-in  & CW sidetone 
• Solid-state construction • AC or DC 
operation • 4 band (144 to 148 MHz) 
coverage • 11 fixed channels • 600 
KHz repeater offset. 

679.00 list price. Call for quote. 
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KENWOOD TR-7500 
2m FM transceiver 
Check these: • PLL synthesized • 100 
channels (88 pre-programmed, 12 ex- 
tra  diode  programmable)  • Single 
knob channel selection • 2-digit LED 
frequency display • Powered tone pad 
connection • Helical resonators • 10 
watts HI output, 1 watt LOW output. 

299.00 list price. Call for quote. 

KENWOOD TR-7400A 
2m FM transceiver 
Features: • CTCS provisions, encode 
and decode • 25 watt output RF 
• Solid-state final stage • LED readout 
• PLL gives 800 discrete channels 
• Repeater offset circuit • PLL unlock 
protection circuit • MOS FET. 

399.00 list price. Call for quote. 

KENWOOD SP-820 
speaker 
Now you can have an external speaker 
in your shack that's designed just for 
your TS-820S transceiver. Matching 
appearance, plus built-in selectable 
tone filters, 2 channel selectable 
headphone output switchable through 
the tone filters. 

49.00 Call for yours today. 

emember, you can call TOLL-FREE: 1-800-633-3410 in 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 

BANKAMERICARD 
attinot 's Electronics L9 

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 

160 



Call Toll Free 
1.800•633•3410 

for Ten-Tec 

TEN-TEC KR-5A 
electronic keyer 

TEN-TEC KR-50 
electronic keyer TEN-TEC KR-20A 

electronic keyer 
A fine, all-round keyer. • Keyed output: 
Reed relay: 15 volt-amp contacts, 400 
volts max. • Speed range: 6 to 50 WPM 
• Time base: keyed to start with paddle 
actuation • Character generation: self-
completing dits & dahs, plus a lot more! 

69.50 Call for yours today. 

Ideal for any station. • Keyed output: 
Reed relay: 15 volt-amp contacts, 400 V 
max. • Range: 6 to 50 WPM • Time 
base: keyed to start with paddle actua-
tion • Self-completing dits & dahs 
• Weighting: Dit length increased ap-
prox. 10% @ 20 WPM. 

39.50 Call for yours today. 

Completely automatic and fully ad-
justable • Speed range: 6-50 WPM 
• Weighting ratio range: 50% to 150% 
of classic dit length • Memories: Dit & 
dah w/individual defeat switches • Ac-
tuation force: 5 to 50 grams • Sidetone: 
500 Hz tone. 

110.00 list price. Call for quote. 

LONG'S ELECTRONICS INVITES YOU TO ATTEND 
THE METROLINA HAMFEST, CHARLOTTE, NC, APRIL 
FIRST & SECOND, 1978, AT THE CIVIC CENTER 

We at Long's Electronics hope to see all of our 
old friends and customers at the METROLINA 
HAMFEST ii Charlotte NC. We will be there with 
our full-line displays of Kenwood, Yaesu, ICOM, 
Drake, Dentron, Ten-Tec, MFJ, CDE, B & W, plus 
many others. We will bring plenty of NEW equip-
ment for sale, but orders will be taken for units if 
our supplies are exhausted. 

Don't wait too long. Make plans to attend now. 
For information, contact the Mecklenburg 
Amateur Radio Society, Inc. at 2425 Park Road, 
Room 023, Charlotte NC 28203. The METROLINA 
HAMFEST will once again be held in the beautiful 
and spacious Charlotte Civic Center. Hamfest HQ 
will be the Radisson Plaza Hotel just across the 
street from the Civic Center. So, get on the stick 
and make your plans NOW! See you there! 

Remember, you can call TOLL-FREE: 1-800-633-3410 in 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 

BANKAMERICARD 
*dews Ay Long's Electronics L9 

master charge 
..• •.••.... ,•.• 

a 

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 
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Call Toll Free 

1-800•633•3410 
for MEJ 

antenna 
The 

• 
will 

SO 
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MFJ 16010-ST 
tuner 

1F010-ST features: • Efficient air- 
woun . inductor, for more watts out 
12 p:)sition coil inductor • The tuner 
match everything from 160 to 10 

meters • 200W RF out • 1:4 balun and 
-239 connectors. 

Call for yours today. 
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Sends iam- 

-automatic, or 
key operation 
Dot memory, 
controls. Op- 

today. 

MFJ-CMOS-8043 
electronic 
Features: • 
contact travel 
operation 
• Instant start 
• Self-completing 
• Jam-proof 
control • 8 to 

54.95 Call 

Camel KEYISI 

keyer 
Built-in key 
• Dot memory 

w/external  squeeze 
with keyed 

dots 
spacing • Variable 
50 WPM. 

for yours today. 

w/adjustable 
• 

time 
& 

Iambic 
key 
base 

dashes 
weight 

MFJ-80431C 
deluxe 
Great 
8043 
bic, 
manual. 
w/dot 
plus 
tional 

69.95 

O ff  . 

6 0— 0 00  

keyer 
features! Based 
IC "keyer-on-a chip". 
automatic,  semi 
Iambic squeeze 

& dash insertion. 
weight and tone 
key available, 29.95. 

Call for yours 
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MFJ-CPO-555 I FJ-LSP-520 BX II MFJ-CWF-2BX 
code oscillator speech processor super CW filter 
For the Newcomer to learn the code, Get 400% more RF power with this The CWF-2BX gives you 80 Hz band the Old Timer to polish his fist, and the speech processor. 30 dB dynamic width and extremely steep skirts with 
Instructor to teach his classes. Sends range IC log amp & 3 active filters give no ringing for razor sharp selectivity. 
crisp, clear code with plenty of volume you clean audio. RF protected. 4-pin Hear just one CW signal in a crowd! for classroo7n use. Has self-contained mic. jack, output cable, and rotary Selectable band width 80, 110, or 180 speaker. function switch. Hz. Up to 15 dB S/N ratio. 

17.95 Call for yours today. 59.95 Call for yours today. 29.95 Call for yours today. 

Remember, you can call TOLL-FREE: 1-800-633-3410 in 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 

BANKAMERICARD 

r i f. T M Long's Electronics L9 

master charge 
........ 
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Call  Free 

1-800•633-3410 
for ICOM 

ICOM IC-22S 
FM transceiver 
• 22 channel radio • Frequency range: 
146 to 148 MHz • Preset any 15 KHz 
channel in the flequency synthesizer 
by the diode matrix board • Excellent 
spurious attenua• ion • I DC type circuit 
controls modulation bandwidth • Out- 
put: 10W HI. 1W LOW. 

299.00 list price. Call for quote. 
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ICOM 
2m transceiver 
• LSI synthesizer 
readout 
independently 
separation 
balance 
FET & 5 
PEP and 

499.00 
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IC-245 

PLL • 4-digit 
• TX & RX frequencies 

programable 
• Receiver front-end 

of low noise, high-gain 
section filter • TX output: 
more! 

list price. Call for 

LED 
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ICOM IC-211 
2m transceiver 
Features: • 144 to 148 MHz coverage 
• Modes: SSB, CW, FM • LSI 
thesizer PLL • 4-digit LED readout 
• Pulse-type noise blanker • VOX, 
tivox • Semi-break-in CW • 
SWR bridge • CW monitor and 
more! 

749.00 list price. Call for quote. 
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ICOM IC-30A 
FM transceiver 
IC-30A is a motile 450 MHz rig with 22  
channels • Modulation F3 • Output: 10 
watts HI, 1 watt LOW • TX bandwidth: 
15KHz with 5KHz deviation • Low in- 
termodulation f7om a low noise MOS- 
FET RF amp ccupled with a 5 section 
filter 

399.00 list price. Call for quote. 

ICOM 
HF 
The 
• 
modes 
operation 
Diode 
built-in 

1495.00 

IC-701 
transceiver 
NEW 701 features: • Solid-state 

100W continuous on all bands, all 
• USB, LSB, CW, CW-N, RTTY 
• Double balanced Schottky 

Mixer used in both RX/TX • Dual 
digital VFO and much more! 

list price. Call for quote. 

ICOM IC-31  
FM transceiver 
• Frequency range: 440-450 MHz 
• Modulation: phase F3 • Output: 10W 
HI or 1W LOW • Contains both 110/220 
VAC and 13.8 VDC regulated power 
supplies • Built-in SWR bridge & front 
panel discriminator meter and more! 

549.00 list price. Call for quote. 

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or ca  -  -  - 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday 

BAN•AMERICARO 

abreirwr Long's Electronics 
MAIL ORDERS. P.C. BOX 11347 BIRMINGHAM. AL 35202 • STREET ADDRESS. 2808 7TH AVENUE SOUTH BIRMINGHAM. ALABAMA 35233 
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Stirling M. Olberg W1SNN 
19 Loretta Road 
Waltham MA 02154 

A Brass Horn For X-Band 
simple 10.5 GHz antenna 

r ti cles  I've  written 
about antennas for an 

X-band  (10.5 GHz) trans-
ceiver and the "Smokey De-
tector"3 have brought many 
questions to my desk. One 
question in particular, asking 
where the horn used in the 
tune-up procedure for the 
Smokey Detector was pro-
cured, was the impetus for 
this  construction  article. 
Another  question  asked 
about the use of rectangu-
larly-shaped waveguide anten-

BEND 
FOR SOLDER 
FLAP 

CUT PINKS 
IN FLAPS 

15/16" 

BEND  LINE 

CLAMP HERE  r 

WAvEGUIDE. -- - L sEcnoN 

VIE W 

Fig. 1. 

4 

nas as signal sources for 
equipment  using  circular 
polarized horns. 
When  microwave  com-

munications in the amateur 
segment of X band became 
my prime interest, equipment 
— mostly waveguide com-
ponents — was easily found 
on the surplus market. Signal 
generators  consisting  of 
klystrons and power supplies 
were readily available after 
World War II, as were all of 
the nice goodies like slotted 

SOFT  SOLDER 
4 SIDES 

046 
BRASS 

8-

lines, detectors, and precision 
attenuators. Many gain stan-
dard horns found their way 
to this market but were ig-
nored, and the famous Pola-
plexor was used instead. That 
wonderful source of com-
ponents has dried up, and so 
we are now forced to borrow 
from a friendly microwave 
man or do our own con-
struction. 

Horn antennas and all of 
the other equipment you will 
need to operate in this ex-

VIEW 8 (MAKE 2) 
-BEND LINE 

•  

MOUNT I/2" x I" 
WAVEGUIDE 
FLANGE ON 
THIS END. 
SOFT SOLDER 

CLAMP 
HERE 
TO BEND 

arraa 8 (SHOWING "14" PLANE  BEND HEIGHT) 

046 THICK BRASS SHEET 

OETAIL  C (SHOWING "E" PLANE  BEND HEIGHT) 

citing band, you can con-
struct yourself. You don't 
need a machine shop and a 
lot of cash to buy the parts. 
Patience and careful use of 
simple hand tools provided 
the first experimenters with 
these items, and so they can 
provide for you. I made my 
own  pyramidal horn, and 
here is how you can make a 
copy of it. 

Before I get into the con-
struction details, I will answer 
the second question men-
tioned above. Certainly there 
will be a signal loss over the 
path between a circular polar-
ized horn and a rectangular or 
linear  transmitter.  The 
Smokey  Detector  tune-up 
procedure  used  these dis-
similar polarizations because 
path loss was not a problem 
over the short distance used. 
This  practice  is not en-
couraged for regular com-
munication unless you feel 
that long CQs will afford you 
the answers from the mid-
night DX on this band. 

A search through well-
known references related to 
microwave antennas revealed 
that a pyramidal horn would 
provide a pattern in either 
plane which is nearly uni-
form. This is the reason why 
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it was chosen over the more 
easily  constructed  sectoral 
horn. These references are 
listed at the conclusion of 
this article and will also assist 
you in confirming the pattern 
measurement. 
The construction materials 

needed are .046"-thick brass 
sheet, soft solder, and one 1/2-
x 1-inch waveguide flange 
(UG-135/U). The inside di-
mensions of the flange are 
exactly 1/2 x 1 inch. (A 1.25" 
departure from the dimen-
sions shown will result in a 
lot of file waving at the cor-
ners of the waveguide end of 
the horn.) The dimensions of 
the waveguide end are exactly 
those of a section of WR-90 
small X-band waveguide. 
A piece of hardwood two 

inches long, cut to a rectangu-
lar shape which will slide fit 
into a section of small X-band 
guide, will be required. This 
piece will serve as a clamping 
support when the final assem-
bly and soldering takes place. 
Be sure that the pi9ce is true 
over the full length and that 
the corners are smooth, or it 
will stick when you try to 
remove it. Stariii,g dimen-
sions for this jig are those 
shown at the throat of the 
horn in View A of Fig. 1. 
The sheet brass for the 

sidewalls of the horn must be 
flat. If it is not, you will find 
that the horn will be very 
hard to assemble, because all 
edge surfaces  must touch 
during the final assembly. Be 
sure that this material is clean 
and shiny. A small ball of 
steel wool can be used on the 
edge surfaces to insure that it 
is. When you attempt the 
final assembly, you will ap-
preciate this extra effort. 
Lay out the plates for all 

sides on the clean sheet brass. 
Scribe the positions of the 
bend lines clearly. If possible, 
use DyChem, a blue dye, on 
the brass so that the lines can 
be seen easily. Remember to 
wash off the dye with alcohol 
before attempting to solder. 
Allow twice the thickness of 
the material for each bend 
point. 
The dimensions given in 

View C (Fig. 1) do not in-

Mouth 
surface. 

view of an X-band horn. This shows how the folds are made. Note the smooth inside 

dude the material needed for 
a solder flap, so allow at least 
3/8" more material for this 
purpose. Also, cut 45 degree 
"pinks" in the flaps at the 
junction of the horn flare and 
the beginning of the 1-inch 
waveguide section. 
The use of a sheet metal 

shear and brake will simplify 
the next few operations, but, 
if these tools are not avail-
able, two pieces of 1" angle 
iron and a large vise will serve 
to do the job. The cutting 
should be done with a fine-
bladed hacksaw. The edges of 
the  cuts  can  then  be 
smoothed with a file. 
Cut two pieces, as shown 

in View B (Fig. 1), for the 
H-plane sides of the horn. 
Place one of these pieces on a 
flat surface, and clamp it 
securely to the surface with a 
C-clamp located at the inter-
section of the waveguide sec-
tion and the end of the flare. 
Place a thick piece of metal 
under the C-clamp foot on 
the bending line, as indicated 
in View B. Now, using an-
other larger piece of metal or 
a large putty knife, lift up 

sharply at the mouth end of 
this section to produce a 
bend at the clamped end. The 
height of the bend must be 
13/64". The metal is springy 
and will take some pushing 
and pulling to achieve the 
correct height. Care must be 
exercised during this process 
so that you don't deform the 
walls with bends or deep 
scratches. 
Follow  the  same  pro-

cedure for the three re-
maining sections of brass. 
When all of the forming 

bends have been completed, 
the solder flap bends are 
next. This job is done in two 
moves. Place the aforemen-
tioned sections of angle iron 
in the vise jaws. Then station 
the waveguide end of one 
E-plane plate between the 
angle irons so that the bend 
line of the flap is in position 
for a bend to 90 degrees. 
To make this bend, allow-

ances have been made for the 
thickness of the material, if 
you have followed the layout 
instructions. If not, the width 
dimension  will  come out 
wrong. Check now, and save 

some grief. When you have 
determined that the measure-
ments are the proper dimen-
sions, make these bends so 
that they are square, right-
angle bends. If the bend is 
too shallow, it will make the 
horn flare wider in one plane, 
and, of course, if it is too 
great a bend, the opposite 
effect will be the result. A 
90-degree bend, therefore, is 
the desired angle. 
After  completing  the 

waveguide  bends  just de-
scribed, complete the horn 
flare flap bends on the E-
plane section. Do both pieces 
at this time. 
Check that the bending 

you've done has resulted in 
square and true wall sections, 
and make sure all the edges 
are clean and ready for sol-
der.  Apply  a moderate 
amount of acid soldering 
paste to the inside of the flap 
bends. Now place the previ-
ously-prepared wood jig in-
side of the E-plane waveguide 
bends of one section. Slip the 
two H-plane wall sections 
into place on each side of the 
jig block. The last piece is the 
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Pyramidal horn. This oblique view of the horn shows the assembly and the addition of a choke 
flange. 

other section of the E-plane 
wall. Use a C-clamp to hold 
the whole assembly together 
by clamping across the E-
plane section of the wave-
guide. Small pieces of thin 
aluminum sheet can be bent 
to form cross braces at the 
inside of the mouth of the 
horn and will aid in the sol-
dering process. (A piece of 
wood shaped to fit in posi-
tion will also do the trick.) 
Clamp the outside edges 

near the end of the flare 
where the flaps meet the 
matching side. If you do not 
provide a firm clamp at these 
points, when the metal is 
heated for soldering, it will 
flex. If you are satisfied that 
the horn is clamped well 
enough, you are ready to 
solder it. 
The easiest way to solder 

the assembled horn is to 
stand it up on the face of the 
open-flared end on an electric 
hot plate. It will take much 
longer to do the job than 
with a blowtorch or propane 
soldering iron, but the heat 
will be more uniform and the 
control over the way the sol-
der will flow is better. 
When the horn has been 

heated enough, which will be 

indicated by the color of the 
metal where the soldering 
paste makes contact, place a 
piece of wire solder on one 
seam in a stroking action. The 
solder will run into the seam 
and down to the open flare. 
Make sure that just enough 
solder has filled up each seam 
to join electrically the seam 
edges. Use the solder spar-
ingly; too much will cause 
lumps which will have to be 
removed. Control the heat by 
lowering the stove tempera-
ture, but keep it just hot 
enough so that the solder will 
run. 

When this task is com-
plete, turn off the heat and 
let the whole assembly cool 
off. Do not lift it off the 
heater and cool it quickly 
under water; flexure of the 
seams can open them. 
Remove  all  jigs  and 

clamps. Carefully inspect the 
seams to see that there are no 
gaps in the solder. If there 
are, the assembly will have to 
be reheated and the soldering 
trick repeated. If the solder-
ing procedure has provided a 
solid connection between all 
parts of the seams and there 
are no gaps, fit the flange to 
the open waveguide end and 

solder it in place squarely. Be 
careful not to disturb the 
previously soldered seams. 
The  completed  horn 

should be washed in very hot 
water to remove all traces of 
the acid solder paste. It then 
may be painted with Krylon 
paint to keep the brass from 
corroding. Do not paint the 
flange face. 
Testing the horn to deter-

mine its gain and field pattern 
requires the use of a signal 
generator, an attenuator, and 
two other similar radiating 
devices. 
Connect one of the radia-

tors to the signal source out-
put and the second to the 
attenuator and a suitable re-
ceiving indicator. The separa-
tion between the two test 
setups at this frequency must 
be 10 feet. The path between 
them should be free from 
obstructions and reflections. 
A pair of ladders six feet high 
will serve, if two flat surfaces 
are placed on the top of 
them. Fasten the radiating 
horn firmly directed toward 
the second platform where 
the second setup must be 
arranged so that it can be 
rotated  horizontally about 
the axis of the transmitting 

horn. A scale laid out on a 
piece of polar graph paper 
will assist in locating the 
half-power  points  of the 
horn. 
Turn on the equipment. 

Check that the receiving set-
up is performing and that 
sufficient signal is detected 
when the attenuator is set to 
10 dB. Now find the true 
axis, and make a mark on the 
plot sheet. Turn the attenu-
ator to the 10 dB position, 
and note the indicator level. 
Now rotate the receiving de-
vice to approximately 10 de-
grees off the true axis and 
note the level. Readjust the 
attenuator to bring up the 
level to equal what it was 
when the device was on the 
true axis, and note the at-
tenuator difference. You are 
looking for the level which 
corresponds to the 3 dB or 
half-power points.  It will 
probably take several tries 
using this technique to locate 
this position. When it is lo-
cated, move in the opposite 
direction from the true axis, 
and locate the opposite half-
power point. Mark this on the 
polar plot sheet. 
When the measurements of 

the two similar radiating de-
vices have been completed, 
substitute your new horn for 
the receiving device. Make 
sure that it is receiving in the 
correct plane. When it is in 
place, direct it toward the 
transmitting radiator center-
ing the true axis through the 
center of the horn. You will 
see that the receiving indi-
cator is off scale, or at least 
reading upscale, showing that 
the horn has gain. Reduce the 
indicator reading by adjusting 
the attenuator so that the 
indicator reads the same level 
as the original measurement. 
Note the attenuator reading, 
and be sure to note which 
plane the measurement was 
taken in. This difference is 
roughly the gain over the 
original radiator. If the com-
parison  radiator's  gain  is 
known, then you may quote 
accurately the gain which will 
be near 13 dB power gain. 
Repeat the same proce-

dure in the other plane, al-
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ways making sure that the 
antennas are in the same 
plane. Cross polarization will 
be easily detected by the very 
weak signal received. 
This completes the con-

struction of the horn and its 
measurements.  You should 
have an antenna with a beam-
width of nearly ten degrees to 
the half-power points in the 
E-planc and a little wider in 
the H-plane. 
The references which ap-

pear at the end of the article 
are required reading if you 

are going to attempt this pro-
ject. 
I must sound a note of 

caution regarding a problem 
which may be encountered 
when  power  exceeds  the 
niilliwatt region. It is a well-
known fact that radiation 
from antennas or waveguides 
which produce an illumina-
tion over human tissues in 
excess of 10 milliwatts per 
square centimeter can cause 
serious damage to exposed 
tissues. Persons who work on 
military radar can appraise 

you of this danger and the 
many lectures they receive 
about the subject. The most 
important warning I remem-
ber, which I received during 
my training, was "Don't look 
into the antenna or into a 
w a ve guide."  Cataracts  on 
your eyes may be the result. 
So be careful; don't look into 
horns or waveguides or, for 
that matter, any of the UHF 
antennas you use. Some ex-
cellent reading on the subject 
is listed in the references. 
I hope to hear you on 

10.445 GHt. I keep a sked 
with WAlIKR at 0010 UCT 
on Thursdays to beat the 
QRM  problems.  See  you 
there. • 
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Social Events 
from page 149 

c/o Sue Hagedon WB8GWO, 1340 
Brainard Woods Drive, Dayton OH 
45459. 

TUCSON AZ 
APR 28-30 

The Tucson Hamfest will be held 

on April 28-30, at the Ramada Inn 
(just off north 1 10). It will feature 
technical  sessions with demonstra-
tions, microprocessors, solar poser, 

GRP, fast/slow scan, RTTY, remote 
base, etc. There will be prizes, ladies' 
programs, a banquet, exhibits, and a 
swap meet. It is sponsored by the Old 
Pueblo Radio Club. For information, 

write: OPRC, 1361 E. Edlin, Tucson 
AZ 85711. 

SPOKANE WA 
APR 29 

SWAP-F EST '78 will be held all day 
on Saturday, April 29, at the Spokane 

Interstate Fairgrounds. Flea market, 
mini-auctions throughout  the day, 
contests, family picnic, major evening 
auction, some most-unusual radio ex-
hibits, valuable prizes. Sponsored by 
the Inland Empire area amateur clubs. 
Talk-in on any area repeater. Write: 
SWAP-FEST  '78,  PO  Box  3606, 

Spokane WA 99220. 

MEADVILLE PA 
MAY 6 

The  4th  Annual  Northwestern 

Pennsylvani.; Hamfest will be held on 
May 6th at the Crawford County 

Fairgrounds,  Meadville  PA.  Gates 
open at 8:00. S2 prize ticket required 
for  admission  — $1  to display. 
Children free.  Hourly door prizes; 
refreshments;  commercial  displays 
welcome. Indoors if rain. Talk-in on 

04/64 and 52. Details: CARS, PO Box 
653, Meadville PA 16335. 

LAS VEGAS NV 
MAY 12-14 

The 23rd Annual West Coast VHF 
Conference will be held at the Star-

dust Hotel, Las Vegas Strip at Con-
vention Center Drive. 
Conference  highlights:  technical 

program arranged by the San Ber-
nadino Microwave Society, hospitality 
room, informal technical and oper-
ating sessions, noise figure measure-
ments contest, antenna gain measure-
ments contest, prize drawing, 24-hour 

adult  entertainment! World-famous 
resort hotel with all facilities. Look 
for the Stardust sign east of 1-15. Take 
the Sahara Ave. or Dunes-Flamingo 
exit. Advance registration fee is $4.00 
per person ($5.00 at the door). Make 
checks payable to: West Coast VHF 
Conference, 510 South Rose St., Las 
Vegas NV 89106. 

DEERFIELD NH 
MAY 13 

The Hosstraders net will hold its 
fifth annual tailgate swapfest Satur-
day, May 13, at the Deerfield, New 

Hampshire,  fairgrounds  (covered 
building in case of rain). Admission is 
one dollar; no commission or per-
centage. Commercial dealers are wel-

come  at  the  same  rate.  Excess 
revenues benefit Boston Burns Unit of 
the Shriners' Hospital for Crippled 
Children.  Last  year  we  donated 
S430.80.  Talk in  on  .52, 

146.40-147.00, 3940 kHz. If you have 
questions, send SASE to Joe Demaso 
K1ROG, Star Rt., Box 56, Bucksport, 
ME 04416 or Norm Blake WA1IVB, 
P.O. Box 32, Cornish, ME 04020 or 

check the Hosstraders net on Sundays 
at 4 pm on 3940 kHz. 

WEST LIBERTY OH 
MAY 14 

The Champaign  Logan Amateut 
Radio Club, Inc., will hold its annual 
hamfest on Sunday, May 14, 1978, at 
the West Liberty Lions Park, West 
Liberty, Ohio. Free admission; trunk 
sales; tables are S1.00. Door prizes 
Talk-in on 146.52. 

WARMINSTER PA 
MAY 14 

The Warminster Amateur Radio 

Club's fourth annual "HAMMART," 
flea market, and auction will be held 

on Sunday, May 14, from 9 am to 4 
pm at William Tennent Senior High 

School, Street Road (Route 132), 2 
miles east of York Road (Route 263), 
Warminster,  Bucks  County  PA. 
Registration is $1.00, tailgating $2.00 
additional. No indoor selling; bring 

your own tables. Talk-in on 146.16-76 
and 146.52. For further information, 
write:  Horace  Carter  K3KT,  38 
Hickory Lane, Doylestown PA 18901 

or call 1215)-345-6816. 

WABASH IN 
MAY 21 

The  Wabash  County  Amateur 
Radio Club's 10th annual hamfest will 
be held on Sunday, May 21, 1978, 
rain or shine, at the Wabash County 
4-H fairgrounds in Wabash. Large flea 

market (no table or setup charge), 
technical forums, bingo, free parking, 
and lots of good food at reasonable 
prices. Advance admission is $2.00; 
$2.50 at the gate. Children under 12 
free. Write Dave Nagel WD9BDZ, 555 
Valley  Brook  Lane,  Wabash,  IN 

46992. 

COLUMBIA SC 
MAY 21-22 

The Carolina Repeater Society is 
sponsoring the Columbia Hamfest on 
Saturday and Sunday, May 21 and 22, 

from 9 am to 5 pm at the Jamil Shrine 
Temple located 1 mile west of 1-20 on 

1-26. Large air-conditioned building 
with plenty of free on-site parking, a 
flea market, dealers, and activities. 
Talk-in on 34/94. Combined admis-
sion and drawing tickets are available 
for S3.00 in advance or $3.50 at the 
door.  Contact  Larry  Johnson 
WA4V0J, 1520 Atlantic Dr., Colum-
bia  SC  29210,  or  phone 

(803)-772-7984 or (8031-788-1308. 

ERLANGER KY 
MAY 28 

The Kentucky Ham-0-Rama will be 
held on Sunday, May 28 (Memorial 

Day weekend), at Erlanger Lions Club 
Park,  Erlanger,  Kentucky.  It's  7 
minutes south of Cincinnati, Ohio, 1 
mile off 1-75 south, the Donaldson 
Road  exit.  Talk-in on  146.19-79 
repeater, 52-52 simplex. There will be 

prizes, exhibits, and a flea market. For 
information: NKARC, Box 31, Ft. 
Mitchell  KY  41017,  or  phone 
1606)-331-4922. 

FT TUTHILL AZ 
JULY 28-30 

The Amateur Radio Council of 

Arizona will present the annual Ft. 

Tuthill Hamfest on July 28, 29, and 
30th, 1978. Come on out in the cool 
pine country of Arizona, and join our 

western barbeque, prize drawings, and 
tech sessions. For further details or 
pre-registration forms,  contact  PO 
Box 11642, Phoenix AZ 85061. 

Adirondack 
has it! 

Amateur Headquarters for the Northeast 

Radio 
Supply 

185-191 West Main Street • P0 Box 88 
Amsterdam. N Y 12010 Tel (518) 842-8350 
Just 5 minutes from N.Y. Thruway —Exit 27 



A Cheapskate's 
Circuit Board 

for those 
on unemployment 

Gary Sweatt WA1BVD 

c/o PO Box 128 

Farmington ME 04938 

200 NAE 

.020 ANN. 

125 TYP. 

050 
110 

NOTE 2 

W hat? Another printed 
circuit board article? 

Yup! Only in this one I'll 
show you a way you can 

.210 

.310 

H-  350 MAI. -- 4—NOTE 1 

MAX. 

Fig. 7. Dimensional drawing of a typical dual inline package. 
Notes: 1. Leads are intended for insertion in hole rows on 
.300" centers. They are purposely shipped with "positive" 
(.350) misalignment to facilitate insertion. 2 Board drilling 
dimensions should equal your practice for a conventional .020 
inch diameter lead. 

produce good quality photo 
artwork without spending a 
lot of bucks on all sorts of 
fancy stick-'em-ons (which, 
by the way, are great for 
those without the time and 
who have the money). 

The Basic Problems 

Since it appears that the 
accepted way to make quality 
printed circuits involves the 
use of photographic tech-
niques, it seems that we must 
have a piece of artwork to 
start with. For practical pur-
poses, photo artwork must 
be: 
1. Neat and clean (this 
part's easy enough, so I 
won't embarrass any-
one by reminding them 
not to use greasy fin-
gers). 
2. Accurate enough so 
that the parts will fit 
the  finished  board 
(assuming  that  the 
negative made from the 
artwork  is produced 
with good equipment). 
3. Cheap. 

The Solutions 

Neglecting problem 1, if 
we review the accuracy re-

quirements, we discover that 
with the exception of dual 
inline packages (DIPs), relays, 
trim pots,  and  a few 
others, the parts used by 
digital  experimenters  have 
flexible leads which can be 
bent into the desired posi-
tions. This eliminates any 
stringent accuracy require-
ments in pad location for 
these components. For the 
rest, DI Ps, etc., most if not all 
are available with their pins 
related to a .100 inch grid (ah 
ha — the common factor). 
Two things become apparent 
to me: First, this grid should 
be quite accurate as far as the 
artwork is concerned, and 
second, it only needs to be 
this accurate where the parts 
stick  through  the  circuit 
board. That is, less accuracy 
is perfectly acceptable for 
conductor spacing and so on 
for most any board of inter-
est to the experimenter. How 
accurately the centerlines of 
the grid are located depends 
upon how much clearance 
you are willing to accept in 
the drilled holes plus the 
dimensional stability of the 
artwork and negative. Let's 
examine this more closely, 
since here is where the crux 
of the matter lies. 
If we consider a typical 

DIP,' then the holes should 
be .030 diameter more or 
less. You can see from Fig. 1 
that this allows for the -±.005 
typical implied lead position 
tolerance. If we assume that 
the average package is actu-
ally more accurate than this 
and/or if we accept a little 
careful lea,' hending, then we 
can  get  Jod results by 
splitting  Is tolerance be-
tween the package and the 
center to center hole spacing 
on the finished board. This 
thinking should  minimize 
required lead bending while 
allowing for some error in 
pad positioning. By distrib-
uting the tolerance, the result 
is that we can stand an error 
of about ±.0025 from theo-
retical centers on the finished 
artwork. Certainly this is 
finer work than I would care 
to lay out by hand at actual 
or twice size, and it wouldn't 

168 



be very much fun maintaining 
this tolerance at 4 times 
actual size (.010 = about 2/3 
of 1/64 inch). Problem — 
how do I accurately locate 
.100 grid component pads 
without an awful  lot of 
bother (meaning expense and 
frustration)? 
Perhaps now is the time to 

digress long enough to qualify 
expense. By reading the Digi-
Key  catalog  of  Bishop 
Graphics' materials, it appears 
that it would be very easy to 
spend about $36.00 for a 
very basic assortment of pads 
and tapes to use in producing 
photo artwork (not to men-
tion the cost of a stable base 
material). I might mention 
that this assortment doesn't 
include .600 pin space DIPs 
(24 and 40 pin) and that it 
costs just as much every time 
you run out of one thing or 
another. Now, since I tend to 
be somewhat of a Yankee 
cheapskate, I wanted a sys-
tem which would cost, say, 
no more than $20, have a 
much cheaper than cost re-
plenishment,  and  would 
produce usable quality art-
work. 
After  much thought, I 

wondered  if the old un-
reliable standby, pen and ink, 
could be whipped into shape 
— if I discounted time of 
application (I can be awfully 
clumsy, so I usually take it 
real slow and easy with a 
pen). It appears that the 
primary shortcomings of this 
method  are  maintaining 
accuracy and repeatability, 
and hence the absence of 
popularity for this method. 
The problem has now re-
duced itself to the point 
where  obviously  an  in-
expensive guide of some sort 
would be nice — enter the 
universal  precision  DIP 
printed circuit layout tem-
plate. For lack of a better 
idea, this at least was not too 
unreasonable, so I had my 
machine shop make one for 
me to experiment with. 

The Template 
For ease of handling and 

ruggedness, I wanted a good 
thick piece of transparent 

material and finally decided 
on 3/16" acrylic sheet as 
being suitable. I also wanted 
to be able to locate all 
common  DIP and similar 
packages. The final version of 
the template now accommo-
dates DIPs with 40 or fewer 
pins on a .600 x .100 spacing, 
22 or fewer pins with .400 x 
.100 spacing, and 18 or fewer 
pins that have .300 x .100 
spacing. Also on the template 
is a square grid of holes (7 x 
7) which I use to locate con-
ductor corners and other 
components on the standard 
.100 grid. For ease of under-
standing, I show a complete 
tracing of this template in 
Fig. 2. 
Other template features 

include  ±.001  center  to 
center and ±.002 center to 
edge of template tolerances at 
room temperature. To elim-
inate some of the inaccuracies 
which are bound to enter the 
drawing (Edsel Murphy et al), 
the template is twice size so 
that  photo  reduction  to 
actual size will eliminate 1/2 
the error (neglecting camera 
error). So that the template 
will work with ink, it is 
undercut on the bottom side 
to prevent ink from being 
drawn under it by capillary 
action. The edges to the 
nearest holes are .400 ±.002 
inches — handy for aligning a 
known centerline with the 
next set of holes. 
Finally, the holes in the 

template are of the proper 
size so that when the right 
drafting pen is used (a #3), an 
open center pad is formed 
with a center diameter of 
about .040. This dimension 
reduces to .020, which forms 
a reasonable guide of free 
hand drilling of .030 (more or 
less) holes. 

Other Stuff and Technique 

As with any template, it 
must be held at the correct 
angle to the work (usually 
square). I use a drafting table 
with a machine for this, but a 
drawing board and T-square 
should work as well. Other 
systems which might be used 
(although  I haven't tried 
them) are a portable drafting 

machine or the use of ruled 
(.100 grid) inkable medium 
where the ruling is done in 
non-photo blue or similar 
(the rulings won't photograph 
but the ink will). With this 
last system, all one should 
need would be a straight edge 
which works with ink (i.e., is 
undercut) and the template. 
For stable base material 

upon which to draw, I have 
found experimentally that for 
small circuits (4 x 6 final size 
or  so),  instability  from 
normal  temperature  and 
humidity change has been 
negligible with many "un-
stable" materials, providing 
they don't warp or shrink 
severely during inking. I have 
had very good results with 3 
ply white Bristol board. For 
larger drawings, it is probably 
a good idea to obtain a stable 
material suitable for use with 
ink. Speaking of which, I 
have used nothing so much as 
Higgins black India ink very 
successfully on my Bristol 

board drawings, but there are 
some stable bases that require 
a different ink for good re-
sults (India ink won't stick 
well to some of these, even if 
it looks like it is wetting the 
surface when it is being 
applied). To apply the ink, I 
use a K&E "Acetograph" 
with a number 3 point, but 
any similar precision drafting 
pen should work as well. 
Where the components go 

is up to you as determined by 
preplanning — techniques for 
this have been covered in 
many articles.2,3  Using the 
template to locate as many 
holes as possible frequently 
can  result  in maximum 
copper, minimum etch boards 
(handy if you're not re-
covering your chemicals). To 
accurately locate component 
pads, they should be drawn in 
one operation for any com-
ponent — once you start, 
don't move the template until 
all pads for that component 
are located. Also, use good 

O 0 0 0 0 0 0  0  0 

O 0 0 0 0 0 0  0  0 

O 0 0 0 0 0 0  0  0 

O 0 0 0 0 0 0  0  0 

O 0 0 0 0 0 0  0  0 

O 0 0 0 0 0 0  0  0 

O 0 0 0 0 0 0  0  0 

O  0  0  0 

O  0  0  0 

O  0 0  0 

O  0 0  0 

O  0 0  0 

O  0 0  0 

O  0 0  0 

O  0 0  0 

O  0 0  0 

O  0 0  0 

O  0 0  0 

O  0 0  0 

O  0 0  0 

• 

Fig. 2. Actual hole pattern of template; border location shows 
the approximate edge of the template. 
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0 

0 

Fig. 3. Partial sample artwork showing (1) 8 pin DIP with 
conductors the same width as the pads. Also shown are sharp 
corners (2) and the concept of maximum copper, minimum 
etch as laid out on the .100 grid (3). 

pen technique by holding the 
pen vertically, and be careful 
to rest it against the template 
while marking. 
The artwork should be 

drawn as you look at the foil 
side of the board (backwards 
from the component side) 
unless you are making art-
work to use in screen print-
ing. This makes it easy for a 

photolithographer to make a 
right reading, emulsion down 
negative. This type of nega-
tive gets the emulsion where 
you want it, next to the 
photosensitive circuit board.3 

And Finally ... 

I have shown you an in-
expensive method for pro-
ducing  photo  artwork  in 

f 
The Lightweight Champ. 

only 

$79.95 

Kantronics 8040-B Receiver 

The 8040-B is a versatile CW receiver at a 
modest price! This battery-powered unit makes a 
great camping and vacationing rig. 

Prospective hams can copy real QS0s with a 
reasonable investment. Watch for our companion 
transmitter, available soon! 

Coverage runs from 3.650 to 3.760 MHz, and 
7.050 to 7.150 MHz. Write us for more details! 

U KANTRONICS 
K13  The Lightweight Champs, 

Telephone 913-842-7745 

Lawrence Kansas 66044 1202 East 23rd St 

which the supply replenish-
ment cost is minor and the 
initial investment for mate-
rials can be kept under $20 as 
follows: 

Pen 

Ink 

Template 

$8.25  (approxi-
mate cost) 
$1.50  (approxi-
mate cost of small 
bottle) 
$8.95  

$18.70  (approxi-
mate total) 

The system is effective 
with  perhaps  two  minor 
drawbacks. First, it is very 
easy to do complete layouts 
with the conductors the same 
width as the pad diameter. 
This tends to make solder 
flow along the conductor. 
Experience shows that for 
hand-soldered  work  where 
there is independent control 
over the results of each joint, 
this isn't a real problem. 
Secondly, by using the grid to 
lay out corners, it is very easy 
to get square internal corners 
somewhat prone to under-
cutting when etched. Both of 

these problems are diagramed 
in Fig. 3. Experience shows 
that these corners can be 
carefully filleted by hand or 
neglected since the material 
(copper)  at the  corners 
(diagonally across them) is 
thicker than the conductor 
anyway. These drawbacks are 
offset by the versatility and 
low cost of pen and ink. For 
those who may be interested 
in using this method, pens, 
ink, and stable base materials 
are available at most any 
drafting supply shop. The 
precision  DIP template is 
available  from  Interrotech, 
PO Box 128, Farmington ME 
04938. • 
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"Secret PC  Layout Method," 
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day, '76. 
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Charles  Smith,  73  Magazine, 
March, '77. 

BUILD YOUR OWN 
VIDEO TERMINAL FOR 

$95 "PLUS". 
1111111 

-er
E I .1 
r t 

• Serial ASCII or BAUDOT  • 16 lines X 64 characters 

• Full X-Y Cursor control  • S100 Compatability 

• 128 Characters, including  • No Supporting Software 
upper and lower case  required 

* The SCT-100 Single Card Terminal interfaces directly to any 
computer or modem having serial ASCII or BAUDOT capability. 
It requires only the addition of a standard ASCII keyboard, and it 

I'V monitor. It is available as a partial kit for $95.00 including 
the PC board, character generator ROM, and the 3870 micro-
computer. The complete SCT-100 kit is $155.00 ($185.00 
nrewired & tested). 
ro order, call or write today. MC, BAC Accepted. 

XITEX CORP. P.O. Box #20887, Dallas, Texas, 75220 
Phone (214) 620-2993 X1 
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ACCOMMODATE ANY 
BAND PLAN 

• 144 148 MHz • 25 WATTS OUTPUT* 

ONLY $359.95 COMPLETE WITH MICROPHONE, MOBILE MOUNT ETC. 
AVAILABLE ONLY FROM CLEGG. PHONE TOLL FREE TO ORDER 

*Digitally Synthesized 'Non-Standard Repeater Splits 
95 KHz Steps *Modular Construction *Compact *Rugged 

625 Watts Output 6.25 uv Receiver 'Large S Meter 
*Full Coverage 144-148 MHz on Both Receive and Transmit 

'Bright 6 Digit Numeric Frequency Display 
*Super Selectivity with 15 Poles IF Filtering + 5 Pole 
Front End Filter 'Multi-purpose Accessory Receptacle 

Recent and future FCC regulations changes have left the 2 Meter gang hanging. But not the FM-28 owners! 
This superbly performing unit can accommodate any conceivable band plan. And the 25 watts of 
cleanly modulated output plus the .25uv receiver give you several big decibels of advantage. Works 
great as a CW uplink for OSCAR and the RS satellites too! Try one in your shack for 10 days on us! 

 • 

11411 M111111 

BANKAMERICARD. 
N•TIC.1  AT I OuNI  0.k AN 

OfCOMMUNICATIONS CORP 

1911 Olde Homestead Lane, Lancaster, PA 17601 
Toll free sales & service. Phone (800) 233-0250 

In Pa. call (717) 299-7221 (collect) 

C3 
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Jerald R. Malin WB2LEI/WR2ABS 
2723 Camelot Road 
Endwell NY 13760 

Good Grief, 
Not the 22S Again? 

yes, even more flexibility 

Frequency  HEX Binary 147.00  AE  10101110 
146.01  6C 01101100 03  BO  10110000 

04  6E  01101110  06  B2 10110010 
07  70  01110000  09  B4 10110100 
10  72 01110010 12  66 10110110 
13  74  01110100  15  B8  10111000 
16  76 01110110 18  BA  10111010 

19  78 01111000 21  BC  10111100 
22  7A  01111010  24  BE 10111110 

25  7C  01111100  27  CO  11000000 
28  7E 01111110 30  C2  11000010 
31  80  1 0000000  33  C4  11000100 
34  82  10000010  36  C6  11000110 
37  84  10000100  39  C8  11001000 

40  86  10000110  42  CA  11001010 
43  88  10001000  45  CC  11001100 
46  8A  10001010  48  CE  11001110 
49  8C  10001100  51  DO  11010000 
52  8E  10001110  54  D2  11010010 
55  90  10010000  57  D4  11010100 
58  92  10010010  60  D6  11010110 
61  94 10010100 63  D8  11011000 
64  96 10010110 66  DA  11011010 
67  98  10011000  69  DC  11011100 
70  9A  10011010  72  DE  11011110 
73  9C  10011100  75  EO  11100000 
76  9E  10011110  78  E2  11100010 
79  AO  10100000  81  E4  11100100 
82  A2  10100010  84  E6  11100110 
85  A4  10100100  87  E8 11101000 
88  A6 10100110 90  EA  11101010 
91  A8  10101000  93  EC 11101100 
94  AA  10101010  96  EE  11101110 
97  AC  10101100  99  FO  11110000 

Fig. 1. 

One of the most versatile 
2 meter transceivers to 

grace the marketplace is also 
one of the more popular 
acquisitions, namely the Icom 
IC-22S.  Freedom  from 
purchasing crystals accounts 
for most of its popularity, 
but it also inspires frustration 
and confusion in new owners. 
The confusion sets in for 
those persons who are not 
familiar with programming a 
diode matrix, and the frustra-
tion occurs when one wishes 
to program more frequencies 
than the 23 slots provided. 
There are invariably just a 
few more frequencies than 
room. It sounds like some-
thing out of Murphy's law. 
However, some solutions do 
exist. 
The most obvious choice is 

to reluctantly remove a few 
frequencies  by  exchanging 
some diodes. This solution is 
limited in the total number of 
frequencies,  which  is the 
same as what you started 
with, and, most importantly, 
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UNUSED ROW 
POSITION  •• 

UNUSED ROW 
POSITION 

COLUMN 5 

1 06   

0..t./ . / i./ 0/ 0./ 02 

/ DI DO 

CO uMN S 

[ r D6 OT  04  03  02  DI DO 

B POSITION 
DIP SWITCH 

2 16 POSITION 
BINARY CODED 
THUMBWHEEL SWITCHES 
(HE M 

Fig. 2. Diodes are 1N914 or equivalent. 

it can only be accomplished a 
couple of times. It seems that 
after the little solder pads are 
stroked more than twice by 
your soldering iron,  they 
promptly jump right off the 
board, leaving nothing to sol-
der to. 
The next solution is a little 

more lasting. It consists of 
ei ther  an  8-bit  mini-DIP 
switch or a pair of binary 
coded  16-position  thumb-
wheels wired to a full set of 
diodes in a specific switch 
position. The switch can be 
mounted  internally,  and 
thereby accessed only when 
needed by opening the case. 
It also could be mounted 
externally in its own box or 
as part of your touchtoneTm 
pad box. It is now fully 
accessible, but you still must 
remember all of the coding. 
For the computer buffs, Fig. 

Dial position  Switch 
OFF 

1.  146.01 
2.  07 

3.  13 
4.  19 
5.  25 
6.  31 

7.  37 
8.  43 
9.  49 

10.  55 
11.  91 
12.  97 
13.  147.03 

14.  09 

15.  15 
16.  21 

17.  27 
18.  33 
19.  39 

20.  45 
21.  51 

22.  57 

1 lists the coding for HEX 
switches, as well as the binary 
format. 
Mechanical mounting can 

be customized in any form to 
suit the user. Fig. 2 shows the 
necessary electrical connec-
tions for hooking up either 
type of switch. Wiring can be 
routed through  the 9-pin 
accessory socket or the op-
tional  24-pin  accessory 
socket, as well as through a 
slot in the case. 
Perhaps the above scheme 

is too complicated or too 
cumbersome. The next solu-
tion is the simplest one. It 
seems that the right-most 
column of diode positions on 
the program board will incre-
ment the frequency by 15 
kHz. This is the column la-
beled "DO." The next column 
to the left, "D1," will incre-
ment the frequency by 60 

position 
ON 

? 

146.04 

10 
16 
22 

28 
34 
40 

46 

52 
58 
94 

147.00 
06 

12 

18 
24 

30 

36 

42 '(48  Simplex 

54 )60 

OPTIONAL 
INDICATOR 
CIRCUIT 

• -•;4. •-

SW OFF 
} MUM.)  , 

SW ON  g r  

DIODE 
MATRIX 
BOARD 

 o9v 

07 06 05 DO 03 02 D  DO 
o o o o  o  o o  o  

iN9i4 
OR EOUlv 

(ADD 30 KHO 

•I2 V o--41.------e : --- -1114-

7500 
''....".  

ADD FOR SPLIT -SPLIT 
OPERATION SWITCH ADDS ISNMt 

Fig 3. 

kHz. If you were to program 
all repeater frequencies that 
did not use that diode posi-
tion, you would have every 
other standard pair and sim-
plex frequency. Now all you 
need to do is electrically 
switch in a diode in column 
D1 in the matrix, and you 
have the other half of all 
standard repeater pairs and 
simplex  frequencies.  One 
diode and one SPST switch 
shouldn't tax even the newest 
Novice for complexity. Nor 
will you need to memorize 
weird combinations to deter-
mine what frequency you're 
on. 
Fig. 3 shows schematically 

how the diode and switch are 
wired. An optional indicator 
circuit is shown for night 
mobile application or just 
plain idiot lights. Fig. 4 is a 
suggested list of frequencies 

Diode Placement 

D7  D6  05 

Standard Low In, High Out 
Use DUP A 

Standard Simplex Frequencies 

Standard High In, Low Out 

Use DUP B 

7500 

SWITCH ADDS 3010M 

LED'S 
r - 

_ J 

to be programmed in the con-
ventional manner. The diode 
positions are indicated for 
simplicity. This list will cover 
all standard band plan fre-
quencies, both repeater pairs, 
simplex, and optional  re-
peater pairs. For split-split 
pairs, one more switch and 
one more diode will give you 
44 more frequency combina-
tions. Split-split operation is 
primarily found in California, 
New York City, and large 
urban areas. It is only about 
3% of the total repeater 
population and probably not 
of interest to the majority of 
users. I have mentioned it for 
the sake of completeness. Fig. 
5 indicates the additional 
frequencies available with the 
additional switch and diode. 
There are a number of 

approaches you may take to 
implement this scheme. A 

04  D3  02  D1  DO 

o  x  x  o  x  o  o 
o  x  x  x  o  o  o  o 
o  x  x  x  o  x  o  o 

o  x  x  x  x  o  o  o 
o  x  x  x  x  x  o  o 

x  o  o  o  o  o  o  o 

x  o  0  o  o  x  0  0 
x  o  0  o  x  o  o  o 
x  0  o  o  x  x  o  o 

x  o  o  x  o  o  o  o 
x  o  x  o  x  o  o  o 

x  0  x  o  x  x  o  o 
x  0  x  x  o  o  o  o 

x  0  x  x  o  x  o  o 
x  o  x  x  x  o  o  o 

x  o  x  x  x  x  o  o 
x  o  o  o  o  o  o 
x  o  o  o  x  o  o 

x  o  o  x  o  o  o 
x  0  o  x  x  o  o 

x  o  x  o  o  o  o 
x  o  x  o  x  o  o 

Fig. 4. Suggested frequency list. x = diode; o = space. 
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Dial Position  Off  On 

1.  146.025  146.055 

2.  085  115 
3.  145  175 

4.  205  235 

5.  265  295 
6.  325  355 

7.  385  415 
8.  445  475 

9.  505  535 

10.  565  595 
11.  925  955 

12.  985  147.015 
13.  147.045  075 

14.  105  135 

15.  165  195 
16.  225  255 

17.  285  315 
18.  345  375 

19.  405  435 
20.  465  495 

21.  525  555 

22.  585  615 

Fig. 5. Split-split frequencies 
switch ON.) 

few will be described below, 
but they do not approach all 
of the possibilities that each 
user can invent to suit his 
own  personal  taste  and 
habits. 
The  conservative 

approach: This scheme is for 
those persons who wish to 
preserve  the  "unmodified 

-dash 
Indicating 
alternate 
channel 

101 (312} 741 13820  P 0 BOX 339  BARRET, ILLINOIS 60103 

with second switch. (Second 

look" on their equipment. 
The two conductors for the 
switch leads can be connected 
through the empty pins in the 
accessory socket. The switch 
can be mounted anywhere 
that's convenient, such as in 
the touchtone box or taped 
to the top of the rig. Use 
your imagination. 

The  daring approach: 
Above the channel selector 
switch at the top of the plas-
tic front bezel, there is just 
enough room to mount a 
subminiature toggle or slide 
switch right where it would 
be most convenient to use. It 
is a little tricky and definitely 
not recommended for the 
fat-finger set. If you have real 
dexterity, you can mount a 
DPDT switch and a couple of 
LEDs to indicate which way 
the switch is thrown. Again, 
your imagination is the limit. 
The subtle approach: For 

those who like to customize 
their rigs without being obvi-
ous, replace the squelch or 
volume  control  with one 
having a push-pull switch 
built in. No holes are drilled, 
the switch position is obvi-
ous, and the rig is not defaced 
in any way. Both switches 
can be changed for those 
wanting 15 kHz splits. 
Since  each  user  must 

decide what is best for him, 
and since an infinite number 
of schemes exist, the above 

with your 

FM CHANNELS IC-22S 
• SINGLE KNOB CHANNEL SELECTION 
• DIRECT FREQUENCY READOUT 
• SIMPLE, EASY INSTAUATION 
• LOW COST 
• INSTALLS IN PLACE OF 
ORIGINAL SWITCH 

Now you can have all the 2.meter FM frequencies from 146.01 thru 
147.99 on your IC-22S. The basic YIP-42 conversion provides 42 channels, 
including all the repeater pairs, all of the standard simplex frequencies, 
and any two other desired user programmed channels. The VIP-600 option 
adds simplex capability on channels 600kHz above the indicated channel, 
while the VIP-15 option provides the capability of moving the IC.22S 
15kHz up from the indicated frequency for split operation. 

Order yours today! Make your fine transceiver even better! 

Valley Instrument Products 

IfpVolley Instrument 
Products 
P 0 Box 339 
Bartlett IL 60103 

Name 

Address 

Crty 

Slate 

These repute( pairs we protramme4 
in the stench: 

14401 61  146 22-12  147 60 00  147.11,21 
144.04 64  141.25.19  147.63 03  117.04-.24 
14107,67  146.31.1/  147.66 06  14717,27 
146.10,70  146.31..91  147.69 09  147.90,30 
14111.73  146.34,14  147.70-.11  147.91.33 
146.11.76  146.17.17  147.71.19  117.96,36 
146.19,79  146.40.03  147.71.10  147.99,39 

PLUS: Ilis Nam* simples duns& 
an abs stignowssi fa Ns soda: 
146.43  146.55  147.48 
146.46  146.58  147.51 
14649 147.42  147.54 
146.52  147.45  147.57 
PWS: Two saw stsersinesel chanson 

VIP-42 kit 

VIP-600 option $3.50 
VIP-15 option • $3.50 

PLEASE SHIP  V1P•42 conversion kit(s) at $29.95 each.  BANK AMERICARD 

ALSO INCLUDE  VIP600 option(s) at $3.50 each. 

Call 

ZIP 

and   VIP 1 5 option(s) at S3.50 each 

I enclose 0  che2k or money order 

Pleose charge my VISA Bank Amert‘cird $ 

Cord number  Expiration date 

Sagnature 

VISA 

1. 01 

3. 13 
5. 25 

7. 37 

9. 49 
11. 91 

13. 03 

15. 15 

19 39 

21. 51 

Fig. 6. Using the frequency 
selection chart of Fig. 4, a 
nice phenomenon occurs. The 
last digit of the dial selector 
corresponds with the last 
digit of the frequency for 
each odd position of the 
switch. This should ease the 
task of memorizing what 
frequency is where. 

ideas should provide enough 
mental stimulation without 
belaboring the point. 
The  schemes  described 

above were compiled through 
discussions with many IC-22S 
owners and users. I specifi-
cally want to thank WA2KTJ, 
W B 2 HQE,  and  WB2HQC, 
who  contributed  and 
modeled most of these ideas 
on their rigs. • 

Next time 
you light up 
a cigarette, 
get a look 
at your kid's 
face 
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FREQUENCY COUNTERS 
FREE 

By popular de mand we are continuing to offer 
a  Fairchild  Clock,  Module  FCS-8 100A 
(suggested retail $20) with any purchase of $99 
or more fro m 73 advertise ments. 

" 

NAL-T =111X 

11 8 7 : k 1  

  Pad N Y@ 

I H 5 9 Li 5 410 
H HOLIK • IXAnn• 

Preymusly lotted for Crescomm Inc. by Hal-Tromx 

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL 
PART NEEDED TO MAKE YOUR COUNTER COMPLETE. 
HAL-600A  7.DIGIT  COUNTER  WITH  FREQUENCY 
RANGE OF ZERO TO 600 MHz. FEATURES TWO IN 
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQLENCY: AUTOMATIC ZERO SUPPRESSION. 
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP. 
TIONAL 10 SEC GATE AVAILABLE. ACCURACY  ± 
.001 %, UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT  $149.00 

HAL-300A  TDIGIT  COUNTER  WITH  FREQUENCY 
RANGE OF ZERO TO 300 MHz. FEATURES TWO IN-
PUTS. ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY: AUTOMATIC ZERO SUPPRESSION. 
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP-
TIONAL  10 SEC GATE AVAILABLE. ACCURACY  ± 
.001 %, UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT  $124.00 

HAL-50A &DIGIT COUNTER WITH FREQUENCY RANGE 
OF ZERO TO 50 MHz OR BETTER. AUTOMATIC DECI 
MAL POINT, ZERO SUPPRESSION UPON DEMAND. 
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY 
INPUT. AND ONE ON PANEL FOR USE WITH ANY 
INTERNALLY  MOUNTED  HAL-TRONIX  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  $124.00 

HAL-TRONIX BASIC COUNTER KITS 
STILL AVAILABLE 
THE FOLLOWING MATERIAL DOES NOT COME WITH 
THE  BASIC  KIT:  THE  CABINET,  TRANSFORMER, 
SWITCHES,  COAX  FITTINGS,  FILTER  LENS,  FUSE 
HOLDER, T-03 SOCKET. POWER CORD AND MOUNT-
ING HARDWARE. 
HAL-600X (Same SpecifecatIons as HAL-600A)  $124.00 
HAL-300X (Same Spec,fications as HAL 300A)  $99.00 
HAL-50X  (Same Spec ,ficat•ons as HAL 50A)  $99.00 

PRE-SCALER KITS 
HAL-0-300PRE (Pre-drilled G10 board and all com-
ponents)  $19.95 

HAL-0-300P/A (Same as above but with preamp) 
$29.95 

HAL-0-600PRE (Pre-drilled G10 board and all corm 
ponents)  $39.95 

PRE-BUILT COUNTERS AVAILABLE 
(HAL-600A — $229.00) (HAL-300A — $199.00) HAL-
50A —  $199.00). ALLOW 4- TO 6-WEEK DELIVERY 
ON PRE-BUILT UNITS. 

See you at DAYTON! 

HA/ 

• 
kv,:c  P. 0. BOX 1101 

HAROLD C HOWLAND  SOUTHGATE, MICH. 48195 

HAL-TRONIX 

WEIZXH  PHONE (313) 285-1782 
ORDERS OVER S15 00 WILL BE SHIPPED POSTPAID 

SHIPPING  EXCEPT ON ITEMS WHERE ACDITIONAL CHARGES 
ARE REQUESTED. ON ORDERS LESS THAN $15.00 

INFORMATION: PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING 
AND MAILING CHARGES. 

SEND SASE FOR FREE FLYER H24 

HAIRY 
electronics 
500 Ledyard St., Hartford CT 06114 

203-527-1881 

(1 block east of Wethersfield Ave. off Airport Rd. 

Rte. 6) 

See Ward W1W RQ — John W1JJR 
or 

Dave WA1H FE 

HEADQUARTERS for 2M FM 

Tempo VHF/ONE, SSB/ONE adaptor, Tempo 
VHF amplifiers, FMH-2, FMH-5; Drake TR 33C, 
AA 10, AC 10; Regency HR 2B, HR 312, AR 2, 
P 110 & crystals for all lines listed above. 

FM GAIN ANTENNAS 
For mobile, fixed or portable operation by Cush-
Craft, Hy-Gain, Antenna Specialists & New-
Tronics. 

ANTENNA STUFF 
Open wire feedline — =18, =14, =12 ga. bare 
copperweld wire — =14, =12 enamel copper — 
insulators — W2AU baluns 1-1 or 4-1 — lowloss 

coax cable — Rohn 25G towers & accessories — 
Blitzbug lightning arrestors — glassline guy — B&W 
antenna switches — Belden 72 & 300 ohm KW 
twinlead — Amphenol UHF & BN C connectors. 

AMATEUR GEAR 
Drake, Swan, Tempo, Ten-Tec, Dentron, Regency, 
Mosley, Hy-Gain, CushCraft. 

(Canadian Amateurs Send U.S. Funds Only) 

F.O.B. Hartford 

Please include postage 

CONNECTICUT'S OLDEST HAM STORE 

H15 
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Evert Fruitman W7RXV 
2808 West Rancho Drive 
Phoenix AZ 85017 

Avoid 

An OvervoRage 

Catastrophe 

protective circuit 

W hen the spare car bat-
tery under the table 

began giving way to regulated 
power supplies to run the 
mobile rig in the house, the 
specter of creamed, frapped, 
and fried rigs started to rear 
its  ugly  head.  This was 

MAY BE 6v • I2v FIL 
TRANSFORMERS IN 
SERIES 

RIPPLE  ?SA W 
AT FULL LOAD 

brought about by the possi-
bility of power supply com-
ponent failure. With this in 
mind (not to mention the 
smell of the smoke), I worked 
out and tested several meth-
ods of protecting the delicate 
equipment. They are pre-

3-9V 

700° 

sented here. Fig. 1 shows a 
typical series-regulated power 
supply suitable for use with 
12- to 14-volt equipment 
drawing up to 4 Amps. Al-
though state-of-the-art sys-
tems would use at least one 
or more ICs, most of the 

USE HEATSINK 

I-5K  , 
- 50 3025V 

470(1 . 

Fig. 1. Typical regulated power supply. This may be built for $20 to $30 with some surplus 
parts. *Typical values. 

parts for this supply might be 
found in the junk box. 

In order to obtain 13 volts 
out of the supply, about 18 
volts must go into the bridge. 
The voltage out of the first 
filter may exceed 25 volts. A 
component failure in the con-
trol circuit could place exces-
sive voltage on your unsus-
pecting rig. That could un-
duly stress some of the semi-
conductors and cause them to 
fall by the wayside. Fuses and 
other  protection  circuits 
could  operate,  but  they 
would probably be too slow. 
Those protection circuits that 
are internally connected to 
keep the series-pass transistor 
from passing more than a 
predetermined  amount  of 
current or voltage depend 
upon said transistor remain-
ing in good health under all 
conditions. That isn't a safe 
assumption! 
Fig. 2 shows one of the 

simplest protection systems 
of all.  When the voltage 
reaches the breakdown or 
zener voltage of VR, the di-
ode goes into conduction. 
There is no current limit 
other than the fuse, which 
blows. VR is picked to have a 
value just above the normal 
operating voltage of the home 
supply, but well below the 
upper limit of the rig. (Mobile 
equipment has be rated to 
withstand upwards of 16 
volts.) 

The good news about this 
system is that it is simple; the 
bad news is that, unless a very 
heavy-duty zener is used, 
every time it operates, the 
fuse and the diode must be 
replaced.  When the diode 
goes into heavy conduction 
due to an overvoltage condi-
tion, it shorts out and there-
by blows the fuse. This sys-
tem is as effective as it is 
simple and may be found in 
corn me rc i ally-manufactured 
equipment. 
One alternative is a string 

of low-voltage high-current 
zeners in series. They would 
be able to carry enough cur-
rent to blow the fuse without 
shorting out. This method is 
fairly economical and still re-
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FIGURE 
OR 
OTHER 
POWER 
SUPPLY 

VP 
15-16V 
5W 

TO RIG 

I AMP ANY 
VOLTAGE RECT. 
20-21 ARE REQUIRED 
FOR I2V EQUIPMENT 
FWD VOLT DROP MAY 
EXCEED 0.7V/DIODE 
AT HIGH CURRENT. 

TO RIG 

Fig. 2 Simplest overvoltage protection. (Use should be  Fig. 4. Heavy-duty protection system (similar to Fig. 3). Some 
restricted to low current supplies.)  73 advertisers have been selling 1N4001s for 151$1. 3- to 

5-Amp diodes would be better, but they would raise the cost. 

4V, 10-15W EACH TO RIG 

Fig. 3. Heavier-duty protection system. 

tains a high degree of simplic-
ity. Remember, in case of a 
malfunction, only the fuse 
should have to be changed, 
not the zeners. See Fig. 3. 
Going one step up the 

complexity ladder, the next 
method amounts to a diode 
amplifier.  A low-current 
zener is used to tell a heavy-
duty transistor when to turn 
on and blow the fuse. This is 
a nondestructive system and 
still clamps the output volt-
age to a safe level. Only the 
fuse need be replaced after 
the system operates. It still 
does not have a really sharp 
turn-on  characteristic, 
though. It is probable that it 
will bleed some current all of 
the time if it is operated near 
the zener's voltage rating. It 
leaves something to be de-
sired, but it certainly would 
provide  protection.  It  is 

A 

nitlETO RIG 

shown in Fig. 5. 
Another  approach  is 

shown in Fig. 6. A pot is 
adjusted to fire an SCR when 
the voltage reaches a pre-
determined point. The SCR 
system needs a suitable RC 
network to prevent accidental 
triggering by transients or 
glitches. (Go ahead, ask me 
how I know!) This one seems 
to have been dropped from 
general use. 
Fig. 7 shows a very effec-

tive overvoltage system. With 
the values shown, it may be 
adjusted to dump anywhere 
from 7 to 30 volts, and it 
may be set to within 1/2 volt 
of the desired trip point. It 
may be used on power sup-
plies delivering upwards of 30 
Amps. There is no "bleed" 
current through the power 
transistors and only about 20 
mA in the control circuit. 
VR1 and the 4700-Ohm 

resistor provide a stable refer-
ence voltage for the base of 
Q1, which is one-half of a 
differential amplifier. The 1k 
resistor and 10k pot sense the 
voltage level and feed a por-
tion of it to the base of Q2, 
where it is compared to the 
reference voltage. 
Q2 's col lector  voltage 

shifts from 5 to 9 volts, de-
pending upon the setting of 

TO SUPPLY 

Fig. 5. Improved heavy-duty protection system. 

the pot. This 4-volt change is 
coupled to the base of 03 via 
the  5600-Ohm  current-
limiting resistor and the sec-
ond zener, which is used to 
get rid of the 5-volt offset 
coming in from Q2's collec-
tor. With this arrangement, 
Q3's collector will go sud-
denly from 0 to 13 volts, 
until it is tied to the base of 

Q4. 
With Q3's collector low, 

Q4 and Q5 are just quietly 
sitting there waiting for some 
forward bias. When Q3's col-
lector swings high, Q4 and Q5 
(a Darlington pair) are driven 
into  "hard"  conduction. 
Since Q5 is connected across 
the power supply, the fuse 
blows. Until it opens up, the 
voltage is clamped very close 
to the value determined by 
the setting of the pot. 
Additional  2N3055s 

should be paralleled with Q5 
for each additional 10 Amps 
of fuse rating. Since Q5 is 
turned on only long enough 
to blow the fuse, there is no 
need to put it on a heat sink. 
The layout is not critical 

and neither are most of the 
parts values, but try to stay 
within 20% of the listed val-
ues if you want it to work as 
well as possible. 

Initial setup is fairly sim-
ple.  Connect a voltmeter 
across the power supply. Re-
place the fuse with a 12-volt 
150-mA (or higher current) 
lamp. If the power supply is 
adjustable, set it for about 
14% to 15% volts. Adjust the 
10k pot until the light snaps 
on. Double-check that adjust-
ment. Slowly back down the 
power supply voltage and 
note the point at which the 
lamp goes off. This should be 
within 1/2 volt, and typically 
within 1/1 volt, of the desired 
trip point. (That's why you 
should stay within 20% of the 
values given in the parts list.) 
If the power supply is not 
adjustable, then place one or 
two flashlight batteries in 
series with it for initial setup. 
If all of the parts are pur-

chased new from some of the 
surplus dealers found in the 
back of this magazine, the 
whole thing shouldn't cost 
$5.00. Of course, that price 
could be trimmed with a little 
help from the junk box. 
One more thing: This unit 

could be built into a small 
box and added to the mobile 
rig in the car to protect it 
from  possible  automotive 
voltage  regulator  malfunc-
tions. • 

•  FUSE 

4700 

AL 5 6-9V 
1/4W 

5600 

02 

 410K 

vR2 

  TO RIG 
• 

FOR EACH 108 
OF CURRENT 

Fig. 6. Overvoltage protection  Fig. 7. Sensitive, adjustable overvoltage protection system. Q1, Q2, and Q3 are 2N2926, 
with SCRs.  2N3414, etc. 
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The Amazing 
Zener Sweeper 

big deal gadget 

tests zener diodes 

(.4) 

(8) 

Fig. 1. 

CD 0 
GOOD  RESISTIVE 

POWER 
SUPPLY 

MULTI-
vIBRATOR 

J UL SAWTOOTH 
GEN 

Fig. 2. 

AMP 

LEAKY 

Richard Need WB4Y0D/PY8ZAF 
Summer Institute of Linguistics 
Caixa Postal 129 
78.900 Porto Velho, Rondonia 
Brazil 

H ave you ever acquired a 
packet of unmarked, 

untested zener diodes from 
one of the surplus dealers 
who advertise in 73 Maga-
zine?  (Of  course,  you 
wouldn't buy from one who 
doesn't advertise in 73!) Per-

RL 

Fig. 3. 

 <SWEEP 

 <VERTICAL 

 <TEST 

haps you have discovered that 
sorting and testing 100 such 
zener  diodes is a rather 
formidable task. 
The common method of 

testing a zener diode is by 
connecting the zener in series 
with a limiting resistor across 
a variable voltage source and 
metering the zener voltage. 
See Fig. 1(a). As the supply 
voltage is increased, the volt-
age across the zener diode 
will be equal to the supply 
voltage until the zener point 
is reached. At that point, the 
voltage across the zener will 
cease to rise with further in-
crease in the supply voltage, 
and the meter will indicate 
the zener voltage. This test, 
however, does not make it 
readily apparent whether or 
not the zener under test is 
leaky. In Fig. 1(b), this zener 
diode leakage is represented 
by RZ in parallel with the 
diode. The applied voltage 
will divide across RL and RZ 
until  the  zener point is 
reached, at which time it will 
stabilize. In this case, the 
voltage across the zener diode 
i c re ased  with  increasing 
supply voltage, as it should, 
but it was less than the sup-
ply voltage. A careful ob-
server may notice this, but I 
have been known to miss it. 
The shortcomings of this 

method can be overcome by 
using a sawtooth test voltage 
and monitoring the zener 
voltage with an oscilloscope 
whose horizontal sweep is 
driven by that sawtooth. This 
is possible with an oscillo-
scope that provides front-
panel access to its internally-
generated sweep voltage, as 
shown in Fig. 2. The dis-
played ramp will rise to the 
zener point, beyond which it 
will be a horizontal line. If 
the zener passes current be-
fore  the  zener  point  is 
reached (is leaky), the ramp 
will be curved. If the zener 
does not go into complete 
conduction at its zener point 
(is resistive), the horizontal 
trace will continue to rise. 
This would seem the ideal 
method, but it does have 
several disadvantages: 
1. Not all oscilloscopes pro-
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•64 • 404 

Fig. 4. 
•20v 
9   

CO 
47,F 

Fig. S. 

vide front-panel access to the 
sweep voltage. 
2. The trace on the screen 
often begins after the voltage 
on the sweep output ter-
minals has risen to some 
value, making it impossible to 
test zeners of voltages lower 
than that value. 
3. It is somewhat  time-
consuming for use in testing 
any great number of devices. 
(Remember that packet of 
100  unmarked,  untested 
zeners?) 
Perhaps you have antici-

pated the next step. A saw-
tooth generator whose output 
has  a zero baseline and 
sufficient amplitude to ex-
ceed the voltage of the zeners 
to be tested will do nicely. 
Described hereafter is a tester 
that provides these features. 
The circuits, far from orig-
inal,  have  been borrowed 
from various sources and 
modified  as necessary to 
utilize the contents of my 

•40V 

47,F 

IC C12  

C6 

particular junk box. 
Fig. 3 is a block diagram 

of the tester. A sawtooth, 
controlled by a multivibrator, 
is amplified and applied to 
the test circuit. Jacks are 
provided for connections to 
the oscilloscope inputs and 
for leads to connect to the 
zener under test. 
The heart of the tester is 

an integrator with a clamping 
transistor to reset the timing 
capacitor at the end of its 
timing cycle, which produces 
a sawtooth (Fig. 4). The re-
quired control voltage, EC, is 
obtained  from an astable 

GOOD 

1174 AC 

Cl 1. 500,F 
50 v 

Fig. 7. 

vERT 

SWEEP 

0 0 

DIR REV 

TEST 

0 0 

-OF 

C3  I C4 I500,F I  500,F 
70v  50 v 

R2 
71, 

C2 
I  500,F 

504 

• 21,0 

-6v 

•6V 

SNORT 

Fig. 8. 

RESISTIVE 

Fig. 9. 

multivibrator. When EC is 
high, D9 is reverse biased, and 
the positive voltage, applied 
through  R8, holds Q3 in 
saturation. R12 is thus in 
parallel with C7, the timing 
capacitor. EO is then essen-
tially zero. When EC goes 
low, D9 conducts, and D10 

0 0 
LEAKY  OPEN 

and D11 are reverse biased. 
03 turns off, and the circuit 
begins to integrate at the rate 
of I R10 x C7 volts per 
second. This rise continues 
until the control voltage again 
goes  high, driving Q3 to 
saturation  and  discharging 
C7. With the components 

Re 

CS 172  

01 
2N364‘ 

",!, "' C.  

02 
2N3641 

20 v 

42v 

117 v AC 

4"FR 

R3 1K  

 NIS 

• CO -r 10  500 

'17„ „ 704 /77 50 V 

09 
1N914 

14  

C2 

FVFK  500..F -
504 

R12 
100 

03 
2N3904 

C7 
.01 

04 
2113641 

RI3 
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2 

REV 

S2 

Ri6 
BF 

RIO 
200 

Rie 

R19 
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05 
5E152 

R17 
750 
•••1,  

'5"69K 

/77 

.11 

SWEEP 
.12 

 .13 
TEST 

 4.24 

.15 
VERT 

Fig. 6. Fig. 70. Zener diode tester. 
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shown, the rise is approx-
imately 560 volts per second. 
The amplitude of the ramp 
produced is dependent on the 
timing rate, limited by the 
voltage applied to the inte-
grated circuit. 
Fig. 5 shows the astable 

multivibrator that produces 
the  control  voltage.  The 
timing components are C5, 
R5 and C6, R6. The time 

interval of conduction of the 
transistors is given by: T = 
0.692 x C x R. 
With  the  components 

shown,  pulses of approx-
imately 7 milliseconds dur-
ation are obtained with an 
amplitude of 18 volts. This is 
quite adequate to control the 
sawtooth generator. 

The sawtooth from IC1, 
approximately  4 volts  in 

Fig. 77. Panel layout. 

Fig. 12. Component location. 

amplitude and of 7 milli-
seconds duration, is applied 
to a two-stage direct-coupled 
amplifier (Fig. 6). Output 
from the amplifier section is a 
40-volt  sawtooth  whose 
duration is somewhat less 
than 7 milliseconds, having 
lost a bit due to the bias on 
transistors Q4 and Q5. Q5, a 
GE152, is the only critical 
component in the tester. It 
must have good linearity, low 
leakage, and an adequate volt-
age rating. 
The power supply, Fig. 7, 

is designed to provide both 
positive and negative 6 volts 
from a single  low-voltage 
secondary. A bridge rectifier 
is connected with equal loads 
on its positive and negative 
outputs. Equal current flows 
in both loads; hence, equal 
voltages of opposite polarity 
are developed. These power 
the LM741. The high-voltage 
secondary provides +40 volts 
for  the  output amplifier, 
which ensures that the test 
sawtooth will be of sufficient 
amplitude for the range of 
zener diodes normally en-
countered in the shop where 
this tester is in use. R3 is used 
to drop the +40 volts to +20 
volts to power the multi-
vibrator. 

The zener diode tester is 
quite simple to use. Connec-
tions are made from the 
tester to the vertical and 
horizontal  inputs  of  an 
oscilloscope  whose vertical 
amplifier is set for "dc" and 
whose horizontal amplifier is 
set for "external." The zener 
diode is connected to the test 

terminals and a graphic repre-
sentation of the zener char-
acteristics is displayed on the 
oscilloscope screen. The zener 
voltage may be read on the 
screen if the oscilloscope is 
calibrated.  A polarity-re-
versing switch is provided for 
convenience in switching the 
polarities of the test ter-
minals. A normal zener will 
produce a distinctive trace, 
while a defective device will 
be readily apparent (Fig. 9), 
thus facilitating rapid testing. 
Figs. 11 and 12 show the 

layout used in the prototype 
of this tester. Nothing in the 
layout  is critical,  which 
means a great deal of vari-
ation is possible, so you can 
make use of any available 
parts. 
Though constructed only 

recently, this tester already 
has proven of tremendous 
value. Several previously in-
explicable  power  supply 
problems have been resolved 
by demonstrating that a zener 
knee was not sharp. Addi-
tionally, more than 100 un-
marked,  untested  zener 
diodes, purchased from one 
of the surplus dealers who 
advertise  in 73 Magazine, 
have been tested and sorted. I 
have found it well worth my 
time. • 
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r An immediate opportunity exists with our well-established, 
growing electronics firm, located in beautiful San Diego. 

Requires a BSEE with a minimum of 5 years experience in HF. VHF, and UHF 
RF design. Candidates must be comfortable with independent state-of-the-art 
transceiver design and PLL servo theory. Licensed amateur operator desired. 

Our offer includes excellent salary and a full range of company sponsored 
benefits. 

R F ENGINEER --- 441 

CALL WILL GORDON (717) 277-6780, Ext. 245 

Or send resume to: 
SWAN ELECTRONICS 

A Division of Cubic Corporation 

9233 Balboa Ave., San Diego, CA  92123 
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YOU ASKED FOR IT-

BOTH MORSE 
AND RTTY 

RV'  •  111110111111111'  

111110111114/11.  
ST-6000 

The ULTIMATE in coded communications can now be yours with the new DS-3000 KSR TERMINAL 
(Version 3) and ST-6000 DEMODULATOR. Enjoy the convenience of composing and editing your 
messages BEFORE transmitting; deco& and display CW as well as RTTY signals. Connect the HAL 
ST-6000 and DS-3000 KSR to your transceiver and antenna and work the world on RTTY and CW. 

ST-6000 

• 170-425-850 Hz Shift 

• Low or High tones 

• Crystal tone keyer 
• Active band-pass filters 

• Autostart and antispace 

• ATC and DTH 

• KOS for keyboard break-in 
• Scope or meter tuning indicator 

• AM or FM limiter modes 

• Table or rack mounting 

• I/O irterface to current loop, 
RS-232, MIL-188, and CMOS 

ST-6000M (Meter)   $495.00 

ST-6000S (Scope)   $595.00 

ANTENNA 

TRANSCEIVER 

ST-6000 
DEMODULATOR 

A 

DS-3000 KSR 
TERMINAL 

DS-3000 KSR 

• MORSE, BAUDOT, and ASCII codes 
• Full 72 character lines 

• 16 lines of display 

• Word wrap-around 

• Edit with WORD, LINE, & PAGE modes 
• Keyboard programmable HERE IS 
message 

• Up to 175 WPM CW, 5 speeds BAUDOT 
& ASCII 

• 8080A microprocessor controlled 

• MORSE also output as ASCII or BAUDOT 
• I/O interface to current loop or RS-232 

• New streamlined 12 inch display 
• On-screen indicators of WORD & PAGE 
modes 

DS-3000 KSR V3   $1575.00 

DS-3000 KSR V2 (NO MORSE)   $1195.00 

Write or call us for our new amateur catalog. 

HAL COMMUNICATIONS CORP. 
Box 365 
Urbana, Illinois 61801 
217-367-7373 

For our European customers 
see HAL equipment at: 

Richter & Co , Hannover 
I.E.C. Interelco, Bissone 
Primetek Systems; Handen, Sweden 
Radio Shack of London 
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How To Use a Varactor 

And Why 

—semi-exhaustive article 

Jim Barnett W6JB 
1163 Calle Las Trances 
Thousand Oaks CA 91360 

This article is written to 
acquaint anyone who 

has not used voltage-variable 
capacitors  (varactors)  with 
their most important charac-
teristics. Varactor diodes are 
about the same size as the 
popular 1N914 diode. They 
can be used to replace larger 
and slower-reacting mechan-
ically-variable capacitors and 
are  easily  remotely  con-
trolled. 
For example, a circuit to 

be tuned using a mechan-
ically-variable capacitor has 
to be carefully located in a 
place where the shaft is ac-

(a) 

CONTROL 
SHAFT 

(b) 

CONTROL 
VOLTAGE 

TO 
TUNED 
CIRCUIT 

TO 
TUNED 
CIRCUIT 

Fig. 1. (a) A mechanically-
variable capacitor. (b) A volt-
age-variable capacitor (varac-
tor). 

cessible to, for example, a 
front panel. The varactor and 
the circuit it tunes, on the 
other hand, can be located 
anywhere, with no regard for 
the front panel. A potenti-
ometer to derive the control 
voltage for the varactor can 
be mounted anywhere on the 
front panel, and the dc con-
trol wire can be routed at a 
great distance from the varac-
tor and tuned circuit. 
Varactors can be ohm-

meter tested for forward and 
reverse resistance to deter-
mine if they are good. How-
ever, the varactor diode does 
not operate as a zener diode 
or as a rectifier diode. It is 
biased in the reverse direc-
tion, as is a zener diode, but 
does not go into avalanche 
breakdown.  It is, in fact, 
operating in a cutoff con-
dition. As the reverse voltage 
(bias) is varied, the junction 
capacitance varies, providing 
a voltage-variable capacitor. 
Fig. 1(a) shows a mechani-
cally-variable capacitor, and 
Fig. 1(b) shows a varactor 
(voltage-variable capacitor). It 
is notable that any diode can 
be  used  as a varactor, 
although  capacity  range, 
unloaded  Q, and nominal 
capacitance values may fall 
short  of  some  amateur 
project requirements. 

Applications 

Varactors can be used in 
small signal-tuned circuit ap-
plications where space, layout 
restrictions, speed of tuning, 
and reliability are important. 
Some typical applications are 
FM generation, remote vfos, 
remotely-tuned filters, and re-
motely-tuned amplifiers. The 
varactor shows true superior-
ity over mechanically-variable 
capacitors  in  situations 
demanding rapidly changing 
capacitance values; two exam-
ples are electronic scanners 
and FM demodulators using 
phase locked loop techniques. 

Control  Voltage  (Bias) 
Requirements 

There are two ways to 

(a) 

30V 701( 

(b) 

30v 

 )1- 

provide the control voltage to 
varactors used in tuning appli-
cations. One way, as in Fig. 
2(a), is to use a radio fre-
quency choke.  The other 
way, as in Fig. 2(b), is to use 
a carbon resistor. The rf 
choke is frequency sensitive 
and can load the circuit to be 
tuned with undesired reac-
tances. The carbon resistor is 
a better choice, because it is 
frequency  insensitive,  and 
almost no control voltage is 
dropped across a 100k resis-
tor. 100k of resistance will 
not load tuned circuits using 
varactors, and it is the varac-
tor's own Qu that will nor-
mally determine the overall 
circuit loaded Q. Qu is the 
unloaded varactor Q and is 
mathematically approximated 
by dividing its capacitive reac-
tive value by its series resis-
tive losses. 

Typical Control Voltages 

Varactors  typically  are 
controlled by voltages in the 
2- to 30-volt range and are 
rated  for  their  nominal 
capacitance value at 4 volts. 
See Fig. 3(a). Fig. 3(13) shows 
how Qu degrades for low 
voltages and illustrates why 
most varactors seldom are 
controlled by less than 2 
volts. At less than 2 volts, the 
varactor Qu becomes so poor 
that the selectivity of the 
tuned circuits is quickly de-
graded. In the circuit shown 
in Fig.  3(d), the circuit 
loaded Q is controlled by the 
inductor's relatively low Q of 
100. Fig. 3(c) shows how 
only a small change in control 
voltage at the 3-volt level has 

RFC  01,.F 

vARliC TOR 

lOOK  .01,,F 

VARACTOR 

 0 

Fig. 2. (a) The rfc isolates the rf-tuned circuits from the 
low-impedance control voltage circuitry. The .01 uF capacitors 
provide bypassing and dc blocking. (b) The 100k resistor 
works better than the rfc for isolation. 
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(c) 

CONTROL 
VOLTAGE 

6  8  10  (VOLTS) 

IMPEDENCE OF 
TUNED CIRCUIT 

134 145 153 159 162 

FREOUENCY (MHz) 

(a) 

O. 
AT 14 MHz 

'600 

1200 

800 

(d) 

CONTROL 
"   VOLTAGE 

2  4  6  8  10  (VOLTS) 

100K 

lO I‘2 )i 

Fig. 3. Hypothetical varactor curves and circuit. 

a greater effect on moving the 
tuned  circuit's center fre-
quency than the same small 
change would have at the 
9-volt level. 

H y per abrupt  and  Abrupt 
Junction Varactors 

Hyperabrupt  junction 
varactors typically have nomi-
nal capacitance (at 2 volts) 
around 200 pF to 500 pF. 
They have 10-to-one capacity 
change ability but have poor 
Qu values  at frequencies 
above 1 MHz. They do find 
use in broadcast AM receiver 
circuits where the 500 kHz to 
1500 kHz frequency band 
must be tuned. It is seen 
from: 

1   
f1500 =   that 

24  N/LxC 

f500  f1500  1   and 
— s—  2  v L 

that  a 10-to-one capacity 
change will more than tune 
the  entire  broadcast  AM 
band. 
Abrupt junction varactors 

typically have nominal capac-
itance (at 4 volts) around 1 
pF to 50 pF. They have 2- or 
3-to-one capacity change abil-
ity and have good Qu values 
usable up to the VHF bands. 
The amateur ham bands are 

CONTROL    
vOLTAGE  • 

100K 

12,4 
0.100 

so narrow that the 2- or 
3-to-one capacity change abil-
ity is more than adequate to 
tune any of them. 

Tracking 

Varactors can be used in 
gang-tuned circuits or in iso-
lated circuitry tuned to the 
same frequency (Fig. 4), but 
now attention to the details 
such as stray capacitances and 
electrical sameness of all var-
actors used must be con-
sidered. The inductors are 
identical, and so must the 
values of varactor capacities 
be identical for any control 
voltage to get good tracking. 
Incorrect  tracking  would 
cause the input-tuned circuit 
to tune at, for example, 14 
MHz, while the output circuit 
might tune at 14.5 MHz. This 
would be an example of poor 
tracking  or  misalignment. 
Careful curve matching, as in 
Fig. 3(a), to insure that one 
varactor has the same capac-
ity as its matching varactor at 
the same control voltages 
will, along with matching 
stray capacitances, provide 
good tracki ng. 

Temperature Stability 

The varactor barrier poten-

01,.F 

SK 

°F 

  TCCI)RC LUITT.:IED 

Fig. S. Temperature-compensated varactor circuit. 

1001 

Fig. 4. A hypothetical radio 
identical tuned circuits. 

tial will change with tempera-
ture at about -2 mV/°C. This 
could be significant at low 
control voltages and can be 
compensated for as shown in 
Fig.  6. The extra diode 
should have an alloy structure 
similar to the varicap junc-
tion. For most amateur appli-
cations, one can ignore tem-
perature stability problems. 

Nonlinearity Precautions 

Cross modulation in a re-
ceiver front end using varac-
tors could be a problem if 
care is not taken. A strong 
signal being amplitude modu-
lated a few kHz away from 
the varactor-tuned circuit's 
center frequency could alter 
the control voltage on the 
varactor. The rapidly chang-
ing control  voltage could 
cause amplitude variation of a 
desired signal at the strong 
signal's modulation rate. 
Intermodulation distortion 

products could occur when 
two strong signals are added 
to the varactor control volt-
age. Two circuits used to 
combat  these  effects  are 
shown in Fig. 6. It is seen 
that large alternating control 
voltage variations cause one 
varactor to increase in capac-
ity and the other varactor to 
decrease in capacity, in effect 
canceling the total network 
capacity change. 

Ca) 

100K 

CONTROL 
VOLTAGE 

.4 

frequency amplifier with two 

Summary 

The basic properties of 
voltage-variable  capacitors 
(varactors) and some circuitry 
used with varactors has been 
presented. The varactor is a 
rugged, reliable, small, re-
motely  tunable,  fast, and 
easy-to-use device for tuned-
circuit applications. For be-
ginning  amateur  projects 
using varactors, no special at-
tention to details is required. 
For advanced amateur pro-
jects, some areas of special 
care have been identified and 
some solutions offered.  I 
hope that your interest has 
been sufficiently stimulated 
so you will try varactors in 
amateur  projects of your 
own. 
These devices are available 

at most large electronic dis-
tributors and are not too ex-
pensive. It has been pointed 
out that any diode can be 
used as a varactor. It was 
noted that Qu, nominal ca-
pacity, and capacity tuning 
range of the ordinary diode 
isn't as good as specially-
manufactured varactors, but 
it could be fun to start pull-
ing diodes out of your junk 
box, isolate them with a 100k 
resistor, provide dc blocking 
and bypassing with .01 uF 
capacitors, and, say, build 
your own RIT (receiver in-
cremental tuner). • 

(a) 

 )1- 0  

Fig. 6. (a) This is the parallel arrangement. (b) This is the series 
arrangement. All resistors are 100k, and all fixed capacitors are 
.01 uF. These circuits compensate for strong signal effects on 
varactors biased at low voltages. 
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Can A Diode 
Replace A Relay? 

antenna switching 

with a diode! 

73 Magazine Staff 

• RECEIVE 

• TRANSMIT 

Fig. I. Electrical diagram for the diode TIR switch. The values 
for the rf chokes and capacitors must be those applicable for 
the frequency band being used from 20 to 420 MHz. Note that 
the circuit places a small dc voltage on the antenna (drop 
across RFC2). If the antenna is of the type where it is at dc 
ground, RFC2 may not be required. 

Solid state antenna trans-  not a new idea and is em-
mit/receive switching is  ployed in many low-power 2 

meter transceivers. At low 
power levels, garden-variety 
diodes can be employed, so 
such a method of trans-
mit/receive  switching 
becomes economical as well 

TRANSMITTER 
SE M 

• TRANSMIT 

as efficient. 
It would be desirable to 

employ diode-type antenna 
switching at higher power 
levels also. Such switching is 
essentially instantaneous and 
avoids the mechanical and 
electrical problems associated 
with relays. Relays are cer-
tainly reliable devices, but, 
in mobile and outdoor instal-
lations, they can develop 
problems over a period of 
time.  Diode  switching  is 
especially  advantageous  in 
any  outdoor  antenna 
switching scheme, since prob-
lems associated with weather-
proofing disappear. 
This article describes a 

new transmit/receive diode, 
developed by Microwave As-
sociates, which is in the same 
price class as a relay. It will 
handle 50 Watts of CW/FM 
output or about twice that 
much for SSB. Unfortunately 
for the HF CW gang, it is only 
usable over the 20 to 450 
MHz range. Otherwise, they 
would have found the perfect 
antenna switching device for 
break-in CW on the low fre-
quency bands. 
The electrical diagram of 

the device is shown in Fig. 1. 
Operation is simple in that it 
operates as the diode equiva-
lent of a single-pole double-
throw switch. When a positive 
voltage is applied to the "+ 
receive" terminal, the top 
diode is forward biased, via 

ANTENNA SOII 

FOIL SIDE 
COPPER CLAD 

PC BOARD 

RECEIVER SOLI 

RECEIVE 

Fig. 2. This shows how the parts were laid out cn a 2" x 2" PC 
board. The points marked "S" indicate insulated miniature 
standoffs. The ground signals indicate direct soldering to the 
board. Component layout is not at all critical, although leads 
must be kept short, as in any VHF circuit. 
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current flow, through RFC1 
and  RFC2.  The  same 
happens, of course, when the 
"+ transmit" terminal is used 
for the transmit line. A great 
advantage of this device is 
that when transmit/receive 
switching is done, a positive 
voltage need only be applied 
to the applicable terminal. 
The other terminal is left 
open-circuited; no bias volt-
age need be applied, as in 
some other diode switching 
schemes. The device is de-
signed for 50-Ohm coaxial 
line or input/output imped-
ance. 
A practical realization of 

an antenna switching arrange-
ment for 2 meters using the 
MA8334 switching diode is 
shown in Fig. 2. The details 
concerning its construction/ 
operation are applicable when 
using it on other bands also. 
The three rf chokes neces-

sary have to be chosen for the 
band  being used.  For 2 
meters, ohmite Z-144 chokes 
were used along with 1000 
pF disc ceramic bypass capac-
itors and coupling capacitors. 

The circuit was constructed 
on  a piece  of  single-
sided copper-plated PC board. 
Short lead dress is necessary, 
and, if the circuit is used on 
frequencies above 144 MHz, 
feedthrough-type  bypass 
capacitors should be used 
with the rf chokes in the "+ 
receive" and "+ transmit" 
lines. The positive voltage 
that must be applied to make 
the diode switch is that which 
will cause 50 mA of current 
to flow through the diode. 
So, a wide variety of positive 
voltages can be used. The 
resistors were chosen so that 
50 mA of current flow takes 
place. In the unit shown, with 
its type of rf chokes and 
which operates from a 12-volt 
supply, the resistors are 220 
Ohms. 
An  interesting  char-

acteristic of any rf switching 
device is the Isolation pro-
vided  between  the  two 
switched lines. This char-
acteristic is not very impor-
tant in the usual type of 
antenna  transmit/receive 
switching operation as long as 

it is sufficient to prevent 
loading of input/output cir-
cuits and as long as enough 
transmitter  power  doesn't 
feed back into the receiver to 
do harm. However, this char-
acteristic is important when 
switching such things as low-
level  filter circuits  and, 
possibly, in some antenna 
selection  switches.  A 
properly-designed and expen-
sive  power-type  coaxial 
switch will provide anything 
from 30 to 60 dB isolation in 
the VHF range. The MA-8334 
provides 38 dB isolation at 
144 MHz and about 29 dB at 
420 MHz. Both figures as-
sume careful circuit layout. It 
goes up to 45 dB at lower 
frequencies. So, it checks out 
quite well in this regard and 
will be much better than any 
of the  power-type relays 
sometimes used for economy. 
With all this performance, 

one might imagine that there 
is a wee price to pay. The 
price is insertion loss. Expen-
sive coaxial switches and re-
lays can do a bit better than 
the 0.2 dB loss the MA-8334 

has up to 420 MHz. The loss 
means heat, of course, so the 
diode has to be connected to 
some heat-conductive surface. 
Very little surface is needed, 
since, even at the 50-Watt 
level, the loss is several Watts 
at the most. The metal tabs 
on the diode are not con-
nected to any switch arm, so, 
as shown in Fig. 2, they can 
be bolted directly to a PC 
board or chassis. The layout 
shown in Fig. 2 was made to 
check the diode switch. In 
reality, of course, the com-
ponents can be compacted 
much  more  around  the 
switch, so the total volume 
occupied will be less than 
that taken up by a relay of 
similar power-handling capa-
bility. 
This type of diode switch 

is being widely used now in 
commercial equipment, so it, 
or an equivalent, is available 
from distributors. However, 
you can write Microwave As-
sociates, Northwest Industrial 
Park, Burlington MA 01803, 
if you have difficulty locating 
a source for the diode. • 

James F. Hartley WI DIS 
U.S. Route 302 
Raymond ME 04071 

T n the Holiday, 1976, issue 
of 73,  David  Johnson 

WB6QDS  had the burglar 
alarm system I had been wait-
ing for. Only, on inspection 
of my 1971 Ford Torino, I 
found not ground at the door 
switch, but plus 12 volts. A 
change in attack was needed. 
Also, the hood of my car 

unlocks at the front, allowing 
any burglar instant access to 
removing the wires from the 
horns. I didn't want to bother 
with wiring a hood alarm 
switch. I also thought that an 
alarm not sounding like a car 
with a stuck horn relay might 
be better. Then too, this car 
doesn't have a horn relay. 
Radio Shack has a very 

loud gong-type of bell. This, 
located under the car out of 
reach, with or without the 
flasher in the circuit, sure 

Shock the Car-Burglar! 

—give him the gong 

makes enough noise to wake 
the dead and scare most 
thieves away. 
I suppose the two fuses are 

unnecessary, actually, but I 
feel better with them in the 
circuit. Be sure the relay 
contacts used will carry the 
current expected of them by 
the alarm device. • 

CAR DOOR 

SWITCHES 

•12 VOLTS 

Fig. 7. 

DOME LIGHT 

FUSE 

12 VOLT 
BELL HORN 
SIREN 

TURN 
SIGNAL 
FLASHER 
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REGULATED POWER SUPPLY 
• Fully regulated, dual protected. 13.8 volts 

• Illuminated on/off switch 
• Hammertone metal case 

33 Amp (30 Amp continuous) $99.95 
20 Amp (16 amp. cont.)   $64.95 
8 Amp ( 6 amp contl   $39.95 

TIMES CABLE 
RG-8U - 100' multiples   18c/ft. 
RG-213U - (Non-contaminating jacket) 
-100 multiples   22c/ft. 

2" Aluminum Jacketed hardline - 75 ohm 
1000' rolls only   29c/ft. 
PL259 connectors   25/50c ea. 

or 100/456 ea. POSTPAID 

UNIVERSAL TOWERS 
SUPER DISCOUNTS — 

S.A.S.E. for brochure and prices! 

-;end S.A.S.E. for additional information. Include Ship-
charges with check or money order  (Oho 

residents add 4'4% sales tax). 

• 

JRS ELECTRONICS j8  
P.O. Box 1893 —Cincinnati. Ohio 45201 4 

v 
PEE] Ty ET : Fi Azi, 
PCP APIA MO WN 11111 hits Ae tal M TV tom paled page' 

'II gOINICA/S 4 1110111GRAPIT selostall 

Oals add ,, easi metttials tegairel irr  Seosolised board, de,rInpr , 1r , 

SEE POPULAR ELECTRONICS 

FEB '78 ISSUE! 

HU M tee ca. mit CCP 0211111 potted cocoa ,,,,,, ditettls Isom 
mag ma. coostrattAs ortrcles' Can alsa Ito oae1 to enals specsalleen 
meter is,,, fre.t onei decals tont aaaaa I plecenteet detail 1 etheu 

Small Pkg. 6pcs 4x6 $5.49 
Med.Pkg. 4pcs 6x9 $6.95 
Large Pkg. 3pcs 9x12 $7.95 
0 

PO 101 MI 
PCP PRINTED CA M PIODUCIS CO 

11111111. 111  1/601 

I 

DISCOUNTS 
MIDLAND • CUSHCRAFT 
NYE • STANDARD • TEMPO 

HUSTLER • TRI- EX TOWER 
CDE Rotors • Shure • Astatic 

Antenna Inc  • B W • Hy- Gain 

Monthly Specials! 
PREPAID MIDLAND 

SHIPPING 

13 - 510 2M 25 w Synthesizer 339 22  

13 - 509  220 Mhz lO w 12ch  13 897  

13 - 505 2M 30 w  12 ch  189 11 

'MD,: FREE CATALOG 

ADVANCE 11(516) 667-0973 
A41 SOUND  /el DEER  PARK RD 
CO MPANY, INC  DIX HILLS NY 11746 

TR APS — NO COILS — NO STUBS — NO CAPACITORS 

M OR-G AIN HD DIPOLES ..  • One half the length of conventional 
half- wave dipoles. • Multi-band, Multi-frequency. • Maxi mu m effi 
ciency  - no traps,  loading coils, or stubs. • Fully assembled and 
pre-tuned  no measuring, no cutting. • All weather rated  1 K W A M, 
2.5 K W C W or PEP SSE!. • Proven performance - more than 1 5,000 
have been delivered. • Per mit use of the full capabilities of today's 
5-band XCVPS.  •  One feedline for operation on all bands. • Lowest 
cost/benefit antenna on the market today. • Fast QSY — no feedline 
switching.  • Highest  perfor mance  for  the  Novice as well  as the 
Extra-Class Op. 

EXCLUSI VE 66 FO OT, 75 THRU 10 METER DIPOLES 

NOTES 

III All models above are furnished with cri mp/solder lugs. 
•  All models can be furnished with a SO-239 female coaxial connector 
at additional cost. The SO 239 mates with the standard PL 259 male 
coaxial cable connector. To order this factory installed option, add the 
letter 'A' after the model nu mber. Example: 40-20 HD/A. 
MI 75 meter models are factory tuned to resonate at 3950 kHz. (SP) 
models are factory tuned to resonate at 3800 kHz. 80 meter models are 
factory tuned to resonate at 3650 kHz. See VSVVR curves for other 
resonance data. 

2200T South 4th Street 
Leavenworth, Kansas 66048 

19131 682 3142 

, = =;.-59  Fully  Tt•sted 
1.16 =  1-

Thousands Alreadv ,n Use 

=16 40% Copper Weld wire annealed so it handles like soft Copper 

wire  -  Rated  for better  than  full  legal power AM/C W 
SSB-Coaxial or Balanced 50 to 75 ohm feed line - VS WR under 1.5 

to  1 at most heights - Stainless Steel hardware - Drop Proof 
Insulators - Terrific Performance - No coils or traps to break down 

or change under weather conditions - Completely Assembled ready 

to put up - Guaranteed 1 year - ONE DESIGN DOES IT ALL. 
75-10HD - ONLY S12.00 A BAND! 

MODEL 

40-20 HD 
sa.to HD 
75-40 HD 
75-40 HD ISP) 
75-20 HD 
75-20 HD ISPI 
75-10 HD 
75-10 HD (SP) 

Manufactured & Guaranteed byBala HD 

BANDS  PRICE 

IllA•tersl 

40/20  $49.50 
80/40 • 15  57 50 
75/40  55 00 
75/40  57 50 
75/40/20  66 50 
75/40/20  66.50 
75/40/20/15/10  74.50 
75/40/20/15/10  74.50 
80/40/20/15/10  76 50 

WEIGHT 

102/1551 

26/ 73 
41/1.15 
40/1 12 
40/1.12 
44/1 23 
44/1.23 

48/1.34 
48/1 34 
50/1 40 

LENGTH 

1F1/041rs) 

3600 9 
69/21 0 
66/20.1 
66/20 1 
66/201 
66/20.1 
66/20.1 
66/201 
69/21 0 

) Specifically Designed for the Novice or Technician 
69' overall length 

80-10 HD (N/T) tor 80/40/20/15/10 meter coverage $84.50 
69' overall length 

BankAmencard & M.Iste. Cho p available  80-40 HD (NIT)... for 80/40 meter coverage. . $63.75 i 

High Accuracy 
Synthesized 

VHF Signal Generator 

•Covers 100 M Hz to 179.999 M Hz in I K Hz steps with 

thu mb wheel dial (Use an IC divider for lo wer frequen-

cies) 

• .0005°. accuracy on all frequencies 

•Clean  spurious free output — VCO operates at  funda-

mental frequency with no mixing 

• Noise-free C W and adjustable 1[000 Hz FM m odulation 

fro m 0 to 100 K Hz 

• Adjustable rf output fro m .1 to over 1.0 volts (use an ex-

ternal attenuator for precise sensitivity m easure ments) 

• Excellent as a m arker generator, frequency co mpartor, 

local  oscillator  for  superhet  receivers,  trans mitter 

oscillator driver, etc. 

• Operates on 12 Volts DC or 110 Volts A C 

•One year w arranty —lo w cost service after w arranty 

period and fast repair turn around at all ti mes 

• Measures 1 I 2" high, 5" wide, and 8" long va n g u a r d  L a b s  • Model SG-100 price — S 2 4 9 9 5 

196-23 Jamaica Ave. Hollis, NY 11423  vi SEE OUR OTHER PRODUCTS IN THE FULL PAGE AD OF THE 
DECE MBER 1977 ISSUE. 
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Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
Ither components at factory prices 

INTEGRATED CIRCUITS 

'410711, 

,I2.4 17 
414.1  19 
W O 23 
11101  17  
1'16  93  
4. 17 
4 :216 1 39 
.109 20 
WM SO 
2338 60 
44/14 60 
4401 a 
4503 17 
4 01 29 
, 514  49 
40541 II 
9114. 200 
9909  43 
4909  43 
.919 
4959  69 

4,371i 

4.0.1 
,410338 
74i.5340 
74L57411 
741.57511 
7459011 
741.5041 
743950 
74510714 
74151,20 
74451/39 
741.513201 
741.5069 
7451516 
745,554 
741515711 
14437673 
74.3111341 
/451740 
/..51901 
741.52214 
745250 
741.53679 

r5 1.1134C1 15 1 /0 
39 1113401 111 770 
M 1043441-24 I 10 
15 1.611434  450 
41 LION  115 
51 LILI,  4 SO 
51 1.0371 03 
/  3430104  I 00 
35 199111 1 60 
35 119311? Ia 
35 MVO 9. 40 
72 11170.  20 
35 319921149  50 
67 1117384 67 
67 111741 4 35 
67 11/74114 25 
81 1.1974791/11 62 
87 L117.411  35 
3. 1.11133341 1/2 
1 06 0/1 . 10 
195 041305 1 27 

67 104,387 II 1047310 rP , 
10  UM W  111104  47 
21  C0045 2%  1 75 111120  
3.  CA3066  .7 101012 7 50 
51  43049 15 1.64. 100 

09311 1 1%  1942"' 1 75 
, 4544 404  i 4122902 
', SOF 95 023366 2. 1113600.4 

5111  
4, 69 11/3605 1 75 
4154.4 7 OD  1.1.360.11 2,1 
4157o 69 10145119  SD 
41611.  07 ,...  NE5C4. 210 
44291  LUX1111  • 145k4k  65 
;;,r4  ono.  .4511  43 

" a a 3131111.11  90"  ILIL,..„5.5. 
41 Km t t5 
41924  17  848414 
L4).111  115  70305 
'422114 1 55 711.0 
44909  a 3193209 12 35 a‘a  
Oa. a 1143209 ,5 )5 aaa 
4319.  11632015 
.1.3.9,  44 /113201,0 
1441119 In 1913201-1? 
41.9009  25 4111201-1S 
413029  25 L143748 
130411  25 1193394 
400511  25 1141409-3 
LLS0011 25 L91340114 
4,5100  25 1.111401,2 
L151391 40 1.16340,15 
4,3146 3. 1.11340,24 
11520%  15 4100,5 1 01.09 
411229  25 4113401 10 C0300411 110  SO 

ISO 
80 

1 03 
1 15 
20 
60 

00301 
00202 
040,3 
C0007 
NOM 
LIM029 
D.C10 
04911 
04012 
War] 
04274 
0413 
04416 
04637 
044711 
0.109 
D1420 
04421 
003397 
04373 
0*24 
09323 
DA M 
04327 
402. 
01029 
04300 
07335 
4340 
C14042 
O00 
04044 
0046 
0049 
03.50 
0051 

COMM 
04064 
DOH 
5504 
0. 27 
04017 
04073 
04075 
DOM 
04015 
(1.4111 
NOV 
041111 
11.10 
4507 
04345 
04510 
04511 
04515 
C04511 

1..3  :r) 
425 2731.1  7 CO 
02  211,2 790 

211 :Tile' 575 
10 21102 / 1 49 

097320 595 
904520  1 02 519 .330 5: 
CD4S27 I 51 404717 
C134521  79  91341113 4 

21 004033 5,5 9,101  
21 004566 225 420,91  
I IS C0154.3  450  12525 
27 0050043 1 10 911.02.4 
21 CD40192 303 000,65 . 

09 74441 
74C10 

71 74C14 
36  7020 
116  74C30 
/16 74411 
36  74C74 
94  74CM 
94  7440 
/1 74C13 
m 74(154 
07 144360 
44 710713 
71 14(133 
75 74221 

:CO 
13 95 
/595 
290 
ISO 
695 

P.O.Box 4430M Santa Clara, CA 95054 
For will call only (408) 988-1640 
2996 Scott Blvd. 

ELECTRONICS 
Q3 

33 40430500 1  11 92 r931."1013 5 so 
2.  14416571a 15 02 43,,  695 11191930011 .. ma 5, 

2. CU M   MOM  M ., /O. 025 MOP . .. 
10 1.1 a 03 WO porno 012 2 430 10  ,.. 

21  W S . 2 1792. .g,5 tm,,,,,.. 015 Soon,. 

,3 360? 0117523 "75  11.153."W 1;  4". 0125129 375 160. ore6.3 610 05 3.44  44,.  10125 123 1 SO 11P110111101 63 999 sr,[095, 5 

364  51125119 375 1411C00.44 eolardoso ms 124 ., 
1 15 m15314 3 ,.... 9625131 3,5 53 I. ASCII ro ma 94 , 
; .4  ...ha al t, Fa 0 .271• ,  I LO .1.:7644.60449 65 00 190654,4 14 ,.. 

i 44  11615311 195 ,,,,, 
700  9.100360  2 10 iiii  4 r.,2 1140 1011  75 
2 40  W W1 10 : .,.. .,.  3000. 70111 ;00 
21S  M OMS  7 

71 74C105 300 MOM 
' W  ''''' '''  41  = 0 =74 r.....11111 i5' 
7 2, 00 0 03  14 50 

, c,2 1.0.3 770 ,,,, ,,,,, , p GO . e we soca  CON111113111. M O W = hp n o 
21 74425 10 50 1/115375609  490 0111136/1 4610044 . 91.44.41.41,41441 alit 

., 111•1.11111 I OMNI.. Mr  61211 0 , o7 m in ,o so  nos  16 50 1 Om 
1 02 74427 10 50 D9002601 3 FS 1 1104  50  09 WIN WDDI 1003 4.5404471 .... .  DS0056C8 1 75  4 Mit  21  9041001 011 * 115 N 

3. 4442435  70 *54  .  119153,04 2 SO  5 Wu  25 23  7119008008111113 

:2! 14 ". 11,;P: 142: 14: 4 t," 3 75 
.00 /2 9016, 300 :.. 0,: etroo 12 :5s 
.  12 111/ C1 600 no 

, M 040  
00  123,1 250 m4442440  150 43 12761 114 

;:  4140  ''' II higt WI 3 95 1 25 
50 IV 9 403. 164 

" 2 0,00 MN  M   4*134 44, ,O,  2 4..••••41  465 ,,,,, , ,,,, Cl 
52 ounIxt a m 

4? IT 1,1.,; l.1.7•, --,r,- . : .... ,.„25 COM M M AO UR '11, Oa UM So . 194 
1 60 w romocusin  32  '0  ssssf  ss sx F.D. .  ,75.3 01.747 750  MCC CC 

,, MI ('.1 .7,..... ittS ,,IL...,...  „,50  Erelmix'96441 • connala  '72 950 N.00' 15 .7 CC 4 

CC 5 COM 109 

, h  .9.  , .  2.0  1.,  ,,,n i."0 .  ........ ,.„,, ,,,,.,,,. .,,,,, .4  143 SD 05015/0  MCA 
12 241.6 "."'"2101 1 4 SONI A  .• M. M OO woo ol so ROMS 15 CO 110001107 MCA 75 040 MO M 

1 52,4ii  .4 =1  51 4 44.4 ..,I L L M‘" 741*  W4415 01 OGI Poo mare 
. 04101 * 

,021 :,.:‘ ,..  ,4 0.1:TY 71101.101111111  4453 . W. z = ,,,,,,,,,..r 4  

4,11 ,,,,,„„,.... 25  32-2301 Noma. polo mow .2 3.5069 6 0. .0. 
25 03 TIVIIIWT0111  so3ne• Coos am A 0000•0 on  7503 Clorn 03000001  39 

12 90 290222A  ,5 SC Cr Calowim O M  950 10311 On 

12 X 2301011 TO I Aso. A yew 110 0.0ry 4.03 MO M. Ma MO 012 MI 

74 Se ,1,305,  59 .44,,,,: case ,a, n6,040 554 101  
10 0. 003910, AA * ,  19 2 7' 41 .440 We .) no qrs . 15 00 2113106 

1 5, 74006 1 W 01992 g .0  .  1.o* ral 4.6141  1.1041 M./ M .3.  95 CU M, 
29  .322  W UMM 

6061 

,11 

6006 
6251 
6255 
C0.11.02C0 
CO2,1020 
C0111111/ 
6423 

Sinclair 31/2 Digit Multimeter 
Ban oper ImV and  I NA resolution  Re-

sistance to 20 meg 1°. accuracy S mall, 

portable. co mpletely asse m in case 1 yr 

guarantee  Best value ever'  $59.95 

Not a Cheap Clock Kit $14.95 
Includes everything except case  2-PC 
boards 6- 50" LED Displays. 5314 clock 

chip. transfor mer, all co mponents and 

full instructions. Same clock kit with .81T 
displays.  $21.95 

Digital Temperature Meter Kit 
Indoor  and  outdoor  Auto matically 

switches back and forth Beautiful 50' 

LED readouts  Nothing like it available 

Needs no additional parts for co mplete. 

full operation  Will measJre - 100 to 

+200 F  air  or  liquid  Very accurate 

Co mplete instructions $39.95 

Clock Calendar Kit $19.95 
CT7015 direct drive chip displays date 

and time on 6 LEDS witn A M -P M indi -

cator  Alar m ,doze feature includes buz -

zer Co mplete with all parts. po wer supply 

and instructions  less care 

1977 IC Update Master 
Manual 
Final 1977 closeout $15.00 while they 
last. 1978 Master available late Jan  1978 
00.00. Co mplete IC data selector. 1234 
pg master ref  guide. 17 000 cross ref-

erences  Free update for 1977 Do mestic 

postage S2 00 Foreign $6 00 

TERMS' $5.00 min. order U.S. Funds. Calif residents add 6*/0 tax. FREE' Send for your copy of our NEW 1978 
BankAmencard and Master Charge accepted  ()MST CATALOG Include 24c stamp. 
Shipping charges will he added on charge cards 

60 Hz Crystal Time Base 
Kit $4.75 Converts digital clock 

fro m AC line frequency to crystal time 

base  Outstanding accuracy  Kit includes 

PC board. M M5369. crystal, resistors. 

capacitors and tri m mer 

New Cosmac Super "ELF" 
RCA C MOS expandable microco mputer 

w, HEX keypad input and video output for 
graphics  Just turn on and start loading 

your progra m using the resident monitor 

on ROM Pushbutton selection of all tour 

CPU modes  LED indicators of current 

CPU mode and tour CPU states  Single 

step op for progra m debug  Built in pwr 

supply. 256 Bytes of RAM. audio amp 8, 

spkr  Detailed assy  man  w PC board 

all  parts. fully  socketed  Co mp  Kit 

$106.95 High  address  display option 

8.95. Lo w address display option 9.95. 
Custo m  hard wood cab . drilled front 

panel  19.75 Nicad Battery  Backup Kit 

w all parts 4.95 Fully wired and tested in 

Cabinet 151.70 1802 software xchng 

club  write for into 

MA MA 1410111X10 
0.03005 51.11,•10, 
OC.0444 
SAWING 04., ,Sht/ 
. . 

• ,1 
c,  • 0,40405 

COR M U N 
OM,  ck 270 2 IC 
11.443 CC 125  M 
1/41.72 74  CA Ca NM 1 CO 

X0) 1 n 
3*  313 
5300 3. 
NO 1 03 
GOO 1 IS 
337  70 
544  713 
500  10 
ICA ISO 

44 

Paratronics 100A Logic 
Analyzer Kit $199.00 
Converts an oscilloscope into a digital 
tester and analyzer  Trace co mputer pro-

gra m flow. monitor I 0 sequences. etc. 
Trouble shoot all digital. C MOS and M OS 

fa milies  128 bit truth table 8 by 16 bits). 
Co mplete with case, parts and instructs. 

Model 10 Trigger Expander Kit expands 

M odel 100A to 24 bits $229.00. M odel 

150 Bus Grabber Kit 5369.00, a on-

board logic analyzer for S-100 bus 4." 

cations Instant access to 56 S-100 b.. 

signals Co mplete kit with all parts a-
instructs 

2.5 MHz Frequency Counter 
Kit Co mplete kit less case $37. 50 

30 MHz Frequency Counter 
Kit Co mplete kit less case  $47.75 
Prescaler Kit to 350 M Hz  519.95 

RCA Cosmac VIP Kit  275.00 
Video computer with games and graphics 

Original Cosmac "ELF" kit 
All parts and instructs  $89.50 
Board only  14.95 

Stopwatch Kit  $26.95 
Full six digit battery operated  2-5 volts. 
3 2768 MHz crystal accuracy Times to 
59 min , 59 sec  991/100 sec Ti mes std., 

split and Taylor  7205 chip, all co mpo-

nents minus case. Full instruc W hite or 

bs,  plexiglass case.  $5.00 

Video Modulator Kit  $9.95 
Convert your TV set into a high quality 
monitor without affecting nor mal usage 

Co mplete kit with full instructions 

Auto Clock Kit  $15.95 
DC clock with 4- 50" displays  Uses 

National M A -1012 m odule with alar m 

option  Includes  light di m mer,  crystal 

timebase PC boards.  Fully regulated. 

co mp. instructs. Add $3.95 for beautiful 
dark gray case. Best value anywhere. 

NOT FOR EVERYONE. . . 
ONLY For The Purist 

• RUGGED 
• Seven Elements 
• Three Bands (10-15-20) 
• Single Feed Line 
• Flexible Tuning 
• Close To Mono-Bander Specs 
With Optimum Spacing For: 
High Forward Gain 

703A  High F:B & F:S Ratios 

$ 269. 95 

on S o ec, ',c at io ns  Write To 

BROOKFIELD MANUFACTURING CO. 
50 Whippoorwill Road 
Bethel, CT 06801 
(203) 792-8944 B13 

GRIER 
G6 

"NORTH 
AMERICA'S 
SHORTWAVE 
MAIL ORDER 
PLACE" 
One-Stop 

Armchair Shopping 
For All SWL Needs 

*Receivers - Drake. Yaesu - special 
mods for better performance *Frequency 
Readouts *Receiving Antennas *Antenna 

Tuners *Frequency Calibrators *Log Books 
*FM or TV Guides *OSL Albums *AM Pattern 

Maps  *ITU Publications  *OSL Address Books 
- Confidential Frequency List  *Clocks  *All SWL Books 

The New 1978 
32nd Edition 
WORLD RADIO TV 
HANDBOOK 
Is Ready! 
Listen to the world with this 
comprehensive directory of 
stations at your side. Best 
there is, Only $11 95 ppd 

FREE SWL MINI-CATALOG 

GILFER SHORT WAVE 
Dept. 73-3, Box 239, Park Ridge, NJ 07656 

MOBILE ILE 

AT-200  Antenna Matcher 

Use your car's AM/FM antenna for 
your 2-meter mobile rig.-Eliminate 
the two-antenna tip-off to thieves, 
without the nuisance of hideaways. 

Save the cost of a 2-meter mobile 
antenna. 

AT-200 tunes from the front panel 
for maximum output, minimum 
VSWR (1.2:1 or less for most car 
antennas). 

$24.95 at your B&W dealer. 

Made in the US A by j{4.W 

Barker & Williamson, Inc. 
10 Canal Street, Bristol, PA 19007 823 
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URPLUS  PHONE: (305) 887-8228 
7294 N.W. 54 STREET 

MIAMI, FLORIDA 33166   ELECTRONICS  TWX:  810-848-6085 ORP.  WHOLESALE - RETAIL 

RADIO TRANSMITTER 
Type T-20/ARC-5 
5.3 to 7 MHz 
Brand new-Never used- 
Tubes alone are worth the price 

$24.95 

ONLY 50 LEFT 

-NORTH ELECRIC TRANSFORMER-
117 V 50/60 Hz-Multiple windings will produce: 

+ 24 V dc-50 Amp 
+ 12 V dc-100 Amp 
- 12 V dc-50 Amp 

Other voltages can be obtained, complete 
with specification sheets-Limited Qty. 

$49.95  $49.95 

KESTER #44-SOLDER 
63/37 Alloy 

.032 diameter. 

-51b. Spools Only -

$6.00 per lb. 

SURPRISE PACKAGE 
Resistors, Caps, Semis, Pots, 
Relays, etc. We guarantee it to be 
$25.00 worth of material. Every 
package is different. 

$5.00 

TEXAS INSTRUMENT 

$1 .95 ea.,  

5 for 
$8.00 
10 for 
$13.95 

- 

KEYBOARD 

......  ...... 

......, ...... 

--

i. 

Has 3 slide 
switches-28 
different keys- 
keypads re- 
movable by 
removing 4 
screws. 

CERAMIC PRECISION CAPS-ERIE 

47 pF-100 V 
220 pF-100 V  $.10 ea. 
470 pF-100 V 
500 pF-100v  15 for $1.00 
500 pF-100 V 
1000 pF- too v  50 for $3.25 
2000 pF-100 V 

- 
. 
. 

, 
. 
. _ 

STANCOR TRANSFORMER 

#P-6463 Filament Style 
117V in-Multiple 
6.0-6.5- or 7.0 Volts 
13 Amps center tapped-

$5.95 ea 
2 for $10.00 

SIGNAL DIODE 
1N4148 

sa me as 1N914 

$25.00 per thousand 

STANCOR TRANSFORMER 

#P-8180R -117 V in -

25.2 V ct at 1 Amp 

$3.00 ea., 

2 for $5.00 

3 for $6.50 

PANEL METERS 
21/4 " x 21/4" 

0-10  DC Amps  $4.50 ea 
0-5  DC Amps 
0-20  DC Volts  2 for 
0-25  DC Volts  $7.50 
0-5  AC Amps 

-STANCOR TRANSFORMER- 
#GSD 200 or #GSD 400 

Auto Isolation 230 V in-115 V out 
1500 RMS test voltage-GSD 200 is 
200 VA-GSD 400 is 400 VA- 

complete with cord and receptacle-
YOUR CHOICE $11.95 

WIRE WOUND RESISTORS 

500 Ohm-3 W  Any 6 
6 Ohm-3 W 

25k Ohm-8 W  $1.00 
.1 Ohm-5 W 
.1 Ohm-10 w  Any 15 

$1.75 

POWER SUPPLY 

110 AC to 12 VDC 

550 mA 23 Watts 

31/2" w X 4" h X 61/2" 1 

$9.95 

HOOK-UP WIRE 

Size 20 or 22 -

various colors -

no color selection 

solid 

$6.00/1000' 

$10.002000' 

POLYFOAM COAX-50R 

Equal to RG174 

$4.95/100' 

Low Loss 

Polyfoam 

Coax Cable 

TRIMMER CAPS 
Small enough to fit 
in your watch-
3.5 to 20 pF 
5 to 30 pF 
7 to 40 pF 

$.75 ea., 2 for $1.25 
5 for $3.00 

TANTALUM CAPS-AXIAL 

.015M-35V  .47 M-35 V 
io m-25 V  1.2 M-20 V 
4.7M -35V  33 M-35 V 

1 mF-50 V 
Any 10-your choice-$1.95 
Any 20-your choice-$3.50 

-STANCOR TRANSFORMER- 

#P-8158 Power -117V -200 dcmA 

6.3 V at 2.0-4.0--or 4.25 Amps 

#P-8155  Power- 117V -90 dc mA 
5 V at 2 Amps or 6.3 V at 5.15 Amps 

YOUR CHOICE $7.95 

JOY STICK 

For TV games and hi fi 

with four, look pots 

3 23/4" X 24" X 1" 

with 1" handle -$4.95 

SPECIALS - SPECIALS - SPECIALS - SPECIALS-SPECIALS-SPECIALS-SPECIALS -SPECIALS 
Computer 
Grade Caps 

1000 mf-50 V 

10000 mf -20 V 

8000 mf -50 V 

76000 mf -15 V 

$2.50 ea. 

CTS 

DIP Switches 

6 position 
7 position 

8 position 

$1.25 ea., 

2 for $2.00 

Trimmer Cap 
Arco/Elmanco 

PC-402 
2 to 20 pF 

$60 ea. 

5 for $2.50. 
15 for $5.00 

MASSA 

Ultrasonic 

Transducer 
37 or  40 kHz  

$1.50 ea. 

2 for $2.50, 
5 for $5.00 

Relay-P A B 

4 PDT-110 Vdc 

6050 Ohm coil 
10 Amp  contacts  

$1.50 ea., 

2 for $2.75, 

3 for $3.25 

Bourns 

Trimpot 

#200L-1 -201M  , 
200  Ohm  ', 

$1.50 ea., 

2 for $2.50,  !#, 

5 for $675 

Stancor 

Transformer 
#P-8650 

step down/Isolation 

117Vpai-12V6.5Amp. 

'iv/cord & receptacle 
$5.95 

All material guaranteed • If for any reason you are not satisfied, our products may be returned within 10 days for a lull refund (less shipping). Please add $3 
TERMS: for shipping and handling on all orders. Additional 5.r 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 tax. Minimum order $15. 00. 

EQUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES 



THIS AD MENTIONS ONLY A FE W OF THE THOUSANOS OF BARGAIN ITE MS AVAILABLE FRO444 THE GIANT ELF CATALOG. CIRCLE THE READER SERVICE CARD FOR OUR CATALOG, 

AM/FM stereo 
TUNER/AMPksSiS 

CHASSIS - $18.88 

oNalivioolioavi 111:ri 

New surplus stereo tuner & amp, 4 watts 
RMS per channel  Super-slim unit mea-
sures only 2Yz"H x 12%"L x 8"D. Con 
trols include bal., tone, vol.-on/off, AM/ 
FM/FM stereo AFC/Aux. selector and 
tuning.  Dial has red needle and black 
face with no markings. Sh. Wt.  6 Lbs. 
7HU70397   $18.88 each 

SPEAKER KITS SUPER SURPLUS SAVINGS' 

were closed out! His loss your gain! Kits 
Build your own and save! These kits are  are 1st quality, all U.S. made. Cabinets 
made up of quality components intended  are vinyl.clad with pre-cut holes, grill 
for use by a big-name mfr. (who we can't  cloth is included. Perfect for those do-it-
mention). Over $2-million in inventories  yourself.ers! 

Stereo Power 
Amp 

16 Watts RMS Total 

STEREO POWER AMP KI 

A complete kit of parts, including 2 PC 
boards, already wired, which make up a 
stereo amplifier  Plus a power transform 
er, line cord and instruc tions. You add 
inputs, controls, case and speakers for 
a complete working stereo system. 
Sh. Wt. 5 Lbs.. 8230015 .Only $12.8 

SPEAKER SYSTEMS KIT NO. 1 Our deluxe model... 

'uper cabinets, size 21x12x8". Includes 
woofers w/whizzer; 4" dome tweeters; 

crossovers; damping; hardware & instruc-
tions.  Systems sells for $198 if bought 
ready-to-go, Ei&F kit price only $69.95 
per pair. Quality need not br. costly! 
7ZU70283 . . .145 Lbs.) ... $69.95/pr. 
Kit No 1/CABINETS Only  (45 Lbs.) 
70870197  $25.00/pair 

ONE ORDERS WE
LCOME! CREDIT
 CA 

„. 

F.FILF
.
B&F.B•FNILF

.
13&F 

11. 

I/O Terminal 

COMPLETE UNIT 

.,....AS LOW AS $23.8e! 
At one time these data terminals were 
used by stock brokers for keeping track 
of stock quotations.  They tied in to a 
central system which has now been up 
dated, leaving these surplus units behind. 
Use this unit as a basis for building your 
own computer input/output station or to 
build a compact scope ... or simply take 
it apart for the components within. 
Sold complete or in parts, prices and 
descriptions listed below: 
t 3" CRT. with Hi-volt. supply (+3315 

vdc; -1730 vdc), and low volt. supply 
+440V; +225V; +125V; +28v; +1.2V, 
+0.6V; 6.3VDC; 6.3VAC.  Also • ramp 
generator card & some drive circuits 
(15 Lbs.)    $19.88 

t 50 key Block keyboard, with diode 
matrix on 2 cards.I5 Lbs.)   $9.88 
t Handsome desk-top, slope front case, 
suitable for up to an 11" CRT, overall 
10%w x 1 6d x9"h.(10 Lbs.) .  $9.88 
t Plus: 3 wire line cord, brown, 7'Ig for 
$1.00; 14 wire connector cable for 

$2.50. 
t COMPLETE UNIT  Sh. Wt. 35 Lbs. 
I COMPLETE UNIT, Checked out, ready 
to go 6N13603361checked out) .$39.88 

t COMPLETE UNIT, Not checked out, 
we simply pull from our stock room and 
ship most are good 

6N8603361AS IS)  $23.88 
I Also available is a complete tech. man-
ual covering operating procedure, theory 
disassembly  (81  reassembly), trouble 
shooting techniques and schematics. 
With complete unit  $1.00 or sold sep-
arately for $3.50 each.  Sh. Wt. 8 oz. 

WHEN ORDERING: 
Specify part, use order no. 6N1860336 

SPEAKER SYSTEMS 
KIT No. 2 

Fantastic cabinets designed for direct 
dispersion of high frequency sounds and 
wide dispersion of bass tones. Size: 17x 
10%x9%".  Sold with 8" woofers, 4" 
dome tweeters, crossovers & instructions. 
7ZU70242. . . (35 Lbs.) . . .S49.50/pair 

Kit No. 2/CABINETS Only  (25 Lbs.) 
70870200  525.00/pair 

More SPEAKERS & COMPONENTS 
are available through our catalog! 

711  TV 
Interface 

TV/COMPUTER 

INTER FACE 
Neat, complete checked-out video modu• 
lator permits direct connection of compo• 
site video signals from TV games and 
micro-computers to any standard TV set. 
This is NOT A KIT! Includes instructions, 
12 cable. ready-to-go. Compact "white 
box" attatches to antenna terminals. Op-

erates on 5 to 12VDC (see below). 
Sh. Wt. 2 Lbs. . .8Z30015  .$12.88 ea. 

POWER SUPPLY FOR ABOVE: 
Actually part of incomplete TV games. 
with all parts necessary for a complete 
regulated power supply (less case). 
Sh Wt. 2 Lbs  . 8Z30021.  . $3.50 ea. 

FULL SIZE 3-WAY  3 way  
SPEAKER SYSTEMS KIT. 
SPECIAL limited edition! We have • •an system 
tastic combination of components Ii m a 

series of special purchases.  Full size 
cabinets measure 26% x 14% x 11%", and 
are high quality, walnut vinyl-clad with 
all holes pre-cut.  10" air suspension 
woofers, 8" mid-ranges and 4" dome 
tweeters make up the speaker parts. 
Crossover  networks, hardware, sound-
damping material, grill cloth & instruc-
tions complete the ensemble. Some parts 
of this kit are available to us in limited 
quantities, thus making this a limited 
offer ... So order soon!  Shipping: allow 
for two (2) 40 Lb. packages.  Oty. Ltd. 
823  $88.88/pair 

Singer/Pertec systems with display sta-
tion, keyboard, 7 track magnetic data 
recorder, controller, etc.  Singer closes 
out its computer products division and 
these unit become surplus!  Their loss 
($460x10") is your gain ... you can buy 
this sup. - recorder for pennies on a dol-
lar. They are late design models of recent 
mfg., and are still being serviced with 

KIT - ONLY $88.88/Pair 

Full Sire System 2615  1415  11 Yr-

Middier 

Dome Tweeter 

Woo en I 

Key•to•Tape 
Recorder 

backup. Unit has internal inemory/buffer 
for 80 or 200 character storage.  Units 
show character, character no., and record 
no.  Read back circuits allows search on 
record key, editing, duplicating, etc. 
Units were working when taken out of 
service and are complete & ready-to-go, 
but may require minor adjustments. Sold 
on an "AS IS" basis only. . .data  not 
supplied with unit, available separately. 
Size: 19"H x 21%"W x 19%"D. Tape not 
supplied. 

Md. 4301-7 7.track Data Recorder, our 
catalog no. 75F70296  $218.88 
Data Package . .7SF70296-M .$28.50 

All Magnetic Tape Data Recorders 
are shipped via truck, freight collect 
to you. Customer pays shipping. 

OTHER SINGER/FRIDEN MACHINES 

ARE AVAILABLE - SEND FOR CATALOG 

BATTERY OPERATED CLOCK 
With 12 and 24 HOUR MARKIN  ' 
This is a handsome addition to any 
wall, be it in your den or ham shack! 
Great for hams!  The accurate battery 
powered movement runs on one "C" cell 
for up to a year,  All in weather-proof 
brass plated cast metal case., with a dial 
that reads 1 to 12 as well as 00 to 23 
6- diameter, 3" deep. 4" dial.  6 Lbs 
Order "1023" Clock  $39.88 

.3 

4 

PHONE ORDERS WELCOME! - 0171 531 4774 

10 to 24V @ 5A P.S.KIT 
All the parts you'll need to wire up a 
fantastic 5 amp, variable, regulated pow-
er supply. We supply full schematic you 
supply the case and "cosmetics". Super! 
Sh Wt 15 Lbs  .6MI60301  S14 88 ea. 

SEISMIC SENSOR/XMITTER 
A what?!  This unique looking & oper-
tional  intruder  detector/xmitter  was 
used by the U.S. army to detect troop 
movements.  It looks like a rock or glob 
of mud, but contains: a trasmitter with a 
range of 300 meters that sends out coded 
pulses on 150 MHz; a built-in dipole an• 
tenna: seismic sensor; & 3 mercury cells. 
Weighs about 1 ounce, measures less than 
2" across. Fantastic!  Sh. Wt. 3 oz. 
7MI70365  . $4.00 ea ..  $10.00 for 3 a 

- BANKAMERICARD / MASTER CHARGE I AMERICAN EXPRESS CARDS ACCEPTE 

Weatherproof 

Sweep Hand 

Brass Plated 

Battery Oper 

12 & 24 Hr Scales 

PHONE ORDERS WELCOME! 
Bank Americard, Master Charge and 

American Express Accepted. 
Phone (617) 531-5774 

$10.00 Minimum on Charge Orders 
Send orders & inquirres to 

B&F ENTERPRISES 
Dept. S-3 

119 Foster Street 
Peabody, Ma. 01960 
Phone (617) 531-5774 

12" 
Video 
Monitor 
This solid state monitor will display 80 
characters x 16 lines for a total of 1,280 
characters.  These are ready to attach to 
your computer or CCTV.  Operates on 
115VAC, video input to 75 ohm,50-239ci 
co-ax connector.  Qty. Ltd. 
Used, working. "AS IS". Sh. Wt. 35 Lbs. 
7HU70398 $68.88 each 

12" GRAPHIC DISPLAY MONITOR! 

This very high performance X,Y display 0 
features a 12" TV-CRT with a very bright 
green blue trace and medium persistence  ,,, 
Vector scope, was working when taken t 
out of service, but we must sell "AS IS" 
Sh Wt. 80 Lbs.: shipped via truck, freight r, 
,:oilect, to you 
7HU70458  $78.88 ea  t 

TV GAME PARTS $7.88 ° 
We have some TV hockey games that A 
were not quite finished by the mfr. All g 
electronics are on PC boards, which are 0 
mounted in an 18x7Mix3" case.  Parts ri 
include: 2 joystick controls (two 10K 
pots on each); 2" 8 ohm speaker; 10V 
200ma xformer; 2 - LED 7-seg displays,  
about 25 low power IC's, like LS or CD c 
CMOS etc..  plus  line cord,  5 slide 
switches & more! Qty. Ltd.  5 Lbs.  
)3030028 . .$7.88 each.  S38.88 for 6  Z-1 

JOYSTICKS 
Two 10K POT'S  

Super for X-Y func-
tions: audio, computer, 
remote control, graph-
ics, etc.  Sh. Wt. 8 oz. 
7J70163  $4  95  
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VIR3PI )4 
Joystick: Four 100K Pot's, by ALPS n 
The best controls on the market  8 oz 
7.170293  $5.95 ea  rr 

10% OFF 
-4 

10% OFF ANY ORDER FOR  7, 

MERCHANDISE IN THIS AD!  g 
Simply say that you saw it in 73 

and we will take 10% off any order  7, 

over $10.00. Order Soon! 

PHONE ORDERS WELCOME! 
Call (617) 531-5774  I; 

and use your Charge: BA-MC-AE  7, 

POSTAGE : PLEASE  remit  for postage and  

onsurence. F.O.B. Peabody, MA 01 % 0.  0 
M ns. re...dents add 5% W es tax. 

SEND FOR OUR FREE CATALOG! 
Or, receive our catalog in 
an order and insure yourself 
of a place on our mailing list 

i0011P.LV3 
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INEW! 
THE FUTURE NOW! 

FM201511 
1E) KDK  

Does Your Unit Cover The New 
Sub-band 144.5 - 145.5 MHz? 
The FM2015R Does, PLUS MARS-CAPI* 

All Solid State-CMOS PL digital synthesized - No Crystals to Buy! 5KH z steps - 144-149 
MHz-LED digital readout PLUS MARS-CAP and MULTIPLE OFFSET.* 

• 5 MHz Band Coverage - 1000 Chann els (ins tea d of the usua l 2MH z to  4MH z-400 
to 800 Channels) • 4 CHANNEL RAM IC MEMORY WITH SCANNING • 
MULTIPLE FREQUENCY OFFSETS • ELECTRONIC AUTO TUNING - TRANSMIT 
AND RECEIVE • INTERNAL MULTIPURPOSE TONE OSCILLATOR • RIT • 
DISCRIMINATOR METER - 15 Watts Output - Unequaled Receiver Sensitivity an d 
Selectivity  - 15  POLE  FILTER,  MONOLITHIC  CRYSTAL  FILTER  AND 
AUTOMATIC TUNED RECEIVER FRONT END, COMPARE!  • Superb Engineering 
and Superior Commercial Avionics Grade Quality and Construc tion  Secon d to  
None at ANY PRICE. 

INTRODUCTORY 
PRICE 

$ 3 9 900 

Regulated AC/PS 
Model FMPS-4R.  $49 00 

• FREQUENCY RANGE Receive and Transmit 144 00 to 148 995 
MHz, 5Khz steps (1000 channels ) INCLUDING NE W BAND 144 5- 
145 5MHz  MARS CAP and MULTIPLE OFFSET ' 

• LED DIGITAL READOUT 
• 4 CHANNEL RAM SCANNER WITH IC ME MORY Program any 4 
frequencies and reprogram at any time using the front panel 
controls—search for occupied (closed) channel or vacant (open) 
channels Internal Ni-Cad included to retain memory (no diode 
matrix to wire or change) 

• MULTIPLE  FREQUENCY OFFSETS  Three positions A.B.C. 
provided for installation of optional crystals EXAMPLE - 1 MHz 
offset Duplex Frequency Offset Built in - 600 Khz PLUS or MINUS 5 
KHz steps, plus simplex, any frequency 

• INTERNAL MULTIPURPOSE TONE OSCILLATOR BUILT IN 
1750Hz tone burst for "whistle on operation" and sub-audible tone 
operation possible by simply adding a capacitor across the terminals 
provided  Interne; 2 position switch for automatic and man ual 
operation, tone burst or sub audible tone PL - adjustable 60-203Hz 
(100 Hz provided) 

• AIRCRAFT TYPE FREQUENCY SELECTOR  Large and small 
coaxially  mounted  knobs  select  100KHz  and  10KHz  steps 
respectively Switches click-stopped with a home position facilitate 
frequency changing without need to view LED's while driving and 
provides the sightless amateur with full Braille dial as standard 
equipment 

• FULL AUTOMATIC TUNING OF RECEIVER FRONT END AND 
TRANSMITTER CIRCUITS DC output of PLL fed to varactor diodes 
in  all front end RF tuned circuits provides full sensitivity and 
optimum intermodulation rejection over the entire band APC (AUTO 
PO WER CONTROL) - Keeps RF output constant from band edge to 
band edge NO OTHER AMATEUR UNIT AT ANY PRICE has these 

FMAIL "  , 
phone w.th Bud: 
Touch Tone Pad 
WHY BUY LESS , 
THE FMMC-1 
HAS IT ALL' 

• hew] Auto key-ui. 
• LED .ndicator 
• 44 iced and Ion, 

balance 
• use with any 

transceiver 
• Only 3-3 4" a 2 

$49" 
features which are found in only the most sophisticated and 
expensive aircraft and commercial transceivers 

• TRUE FM Not phase modulation - for superb emphasized hi-fi audio 
quality second to none 

• RIT CONTROL Used to improve clarity when contacting stations 
with off frequency carrier 

• MONITOR LAMPS 2 LED's on front panel indicate (1) incoming 
signal-channel busy, and (2) Transmit 

• FULLY REGULATED INTEGRAL PO WER SUPPLY Operating 
voltage for all  9v circuits independently regulated  Massive 
Commercial Hash Filter 

• MODULAR  CO M MERCIAL  GRADE  CONSTRUCTION  6 
Unitized modules eliminate stray coupling and facilitate ease of 
maintenance 

• ACCESSORY SOCKET Fully wired for touch tone, phone patch, 
and other accessories Internal switch connects receiver output to 
internal speaker when connector is not in use 

• MULTI-PURPOSE  METER  Triple  Function  Meter  Provides 
Discriminator Meter.  S Reading on receive and Power Out on 
Transmit 

• RECEIVE Better than 25uv sensitivity. 15 POLE FILTER as well as 
monolithic crystal filter and AUTOMATIC TUNED LC circuits provide 
superior skirt selectivity - COMPAREI 

• HIGH/LO W PO WER OUTPUT  15 watts and 1 watt, switch 
selected Low power may be adjusted anywhere between 1 and 15 
watts Fully protected-short or open SWR 

• OTHER FEATURES Dynamic Microphone built in speaker, mobile 
mount, external 5 pin accessory jack, speaker jack. and much, much 
more Size 21/2 x 7 x 71/2 All cords, plugs, fuses, microphone hanger, 
etc included Weight 5 lbs 

Manufactured by one of the world's most distinguished Avion ics  manu fac turers , Kyo kuto  Dens hi Keishe,  Ltd  
First in the world with an all solid state 2 meter FM transceiver.  

a; AMATEUR-WHOLESALE ELECTRONICS 
 8817 S. W. 129th Terrace, Mia mi, Florida 33176 DEALER INQUIRIES INVITED. 

Telephone (305) 233-3631 • Telex: 51-5628  PLEASE ORDER FROM YOUR LOCAL 
U.S. DISTRIBUTOR  DEALER OR DIRECT IF UNAVAILABLE 
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Features: 
Custom computer grade c)mmercial components. capacitors, and tube sockets 
manufactured espezially for high power use—heavy duty 10Kw silver plated ceramic 
band switches • EiIver plated copper tubing tank coil • Huge 4" easy to read 
meters—measure plate current, high voltage, grid current, and relative RF out-
put • Continuous d ity power supply built in • State of the art zener diode standby and 
operating bias provides reduced idling current and greater output efficiency • Built in 
hum free DC heavy duty antenna change-over relays • AC input 110V or 220V AC. 
50-60Hz • Tuned input circuits • ALC-rear panel connections for ALC output to ex-
citer and for relay control • Double internal shielding of all RF enclosures • Heavy 
duty chassis and cabinet construction and much, much more 

The New Sigma XR3000D 
Linear Amplifier 
Compare! 0  

INTRODUCTORY SALE 

$699 
2 Day Air Shipment 
Anywhere in U S 

Airport to Airport $35 

Alaska and Hawaii Slightly Higher 

• Full band coverage 160-10 meters including mars 
• 2000 watts P E P SSB input. 1000 watts input continuous 
duty. CW. RTTY & SSTV. 
• Two Eimac 3-500Z conservatively rated finals 
• All major HV and other circuit components mounted on 
single G-10 glass plug in board. Have a service problem? 
(Very unlikely) Just unplug board and send to us 
• Heavy duty commercial grade quality and construction sec-
ond to no other unit at any price! 
• Weight 90 lbs Size 912" (t)) x 16" (w) x 1534" Id) 

INTRODUCTORY SPECIAL! 

New! Sigma Model AF250L 
Deviation/Modulation Meter 
Fully Certifiable for Commercial Use 

Features: 

0 
INTRODUCTORY SALE 

$169 
Extremely stable local oscillato• for easy measurement of HE. VHF, and UHF bands 
employing negative feedback to insure extremely high stability • Easy to read, accurate 

linear scale • Direct off the air signal measurement capability • Optional DC Power Kit 
512 

Specifications:  \lir  ti 
Frequency 1 8MHZ-520MHZ 3 range select IA. B. C. EXT). A range 26 5 MHZ-40MHZ, B range 48MHZ-60MHZ. C range 140MHZ-156MHZ. 
EXT range 1 8MHZ-520MHZ (Need Signal Generatorl• Generous overranges• Input level ( 1) Through type input level IW- 00W (RF Input Ter-
minal) (21 Direct input level More than 80db 50ohm impedance • Amplitude modulation degree 0-100% • Frequency deviation 
0-20KHZ • Accuracy • -3', of full scale • Intermediate frequency 10 7MHZ • Local input frequency (EXT Range) • Measuring frequency 
• -10 7MHZ • RF Attenuatcr 0-60db variable • Audio signal oscillator (1) Audio Frequency-1.000HZ  KHZ). (2) Output level —More than 1V 
RMS • Power Source AC117V • Dimensions H-5' 2" 1140 MR11. W -10 14" (260mm). D-714" (184 m m) • Weight 7 lbs 

SIGMA RF-2000 SWR & POWER METER 0  

$29   
SHIPPING ANYWHERE - $1 

• 

Cal PVVR Scales 200VV 
2000W Frog Range 3 5 
150 MHz Please do not 
confuse the RF20IX:1 with 

- similar appearing lower 
priced units RF2000 is an 
individually  calibrated 
prof•ssionat quality 
instrument Unequaled at 
many times the price Size 
7" ON) x 2 1,3- lel 

FM2015R Accessories  CUKOR  SPECIAL SALE FM144 Accessories 
F M SS  SUPER SCANNER 1000 Total  I- MOT I  Offset Option Kit  2 Extra 

Scanning Capability  $99  Positions. Crystals Required $10 
F MPS 4R  Regulated AC PS  549  FMOF 2  1 MHz Offset Option Kit INo 
FMMC 1' Microphone with Built-in  Crystals to O W   $10 

Touch Tone Pad   $49 95  MARS•CAP Option Kit  Any Frequency 
FMTD• 1  Private Call Decoder for use  Any Split   $12 

with and Programmed by any 
Touch Tone Pad   $75 

MARS-CAP and Multiple Offset Kit • - Any 
Frequency. Any Split. 
No Crystals   .$5 

F MAT -1  Wave Portable Antenna for 
Hotel. Motel or Apartment 57 95 

Extra DC Cord a. Plug  ....  54 00 
Service Manual  54 00 
Mounting Bra, ket •Extrai  56 00 

NE W' ADD 
5 CHARS 'TOTAL 101 
TO SRC 106A 
• Simple 10 min instatialion 
• Same color and quality as SRC 105A 
• Completeix WIRED & TFStED 
• Al 50 usable *an mu','imnioc   • • • ..• 

Price $29 

JCL ' 

GO PRIVATE! on 2 meters with 
the FMTD-1• 

C.3 

ON RESET 

CODE SILKY 

l5ti   

SPECIAL INTRODUCTORY PRICE S75°° 

Touch tone pad (encoder) actuated 

Quiets your receiver until other station 
sends private 3 digit code, selected from 
front panel  999 Channels  Receiver 
can be muted or opened manually or 

remotely with a touch tone pad Bright 

led s indicate muting and reset State of 
the art digital circuitry Works with the 
KDK FM201 5R or any 2-meter rig Spin 
din plug supplied Size 5̀,2"121x 6̀,r -Vi/ 

1-H Wt 12 oz 

New Standard 2 Meter 
FM Transceivers  Special 
Model SRC 146A  Package 

a•X 

SRC 146A 
4 XlaIS 34 94 and 94 94 
USA 2 Deluxe Base Charger 
P13644 Leather Case 
Al 19 Rubber Ant and Whip 
N1 cads 

$314 
NC 
$47 
$12 
S10 
$30 

Re0 $413 

NEW!!! Touch Tone pad 
completely wired and 
ready to plug in $59 95 

$289 
COMPARE! 

AMATEUR-WHOLESALE ELECTRONICS 
8817 S.W. 129th Terrace, Miami. Florida 33176 
COURTEOUS PERSONAL SERVICE— SAME DAY SHIPMENT • Prices subject to change without notice 
Telephone: (305) 233-3631 • Telex 51-5628 • Store Hours: 10-5 Mon.- Fri.  A21 

M U = 

 in 00 ma.ler i aarrax 

NEW CDE HAM Ill ROTATORS— 
Reg. S159.95 —S125 

NE W! 6 METER 

FM50-10SXRII 
REG $389  SPECIAL SALE $289 
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RADIO AMATEUR 1  7  

CALLBOOKS 
The U.S. Callbook has over 

350,000 W & K listings. It lists 

calls, license classes, names 

and addresses plus the many 

valuable back-up charts and 

references you come to expect 
from the Callbook. 

$14.95 
PL US SHI PPI N G 

Specialize in DX? Then you're 
looking for the Foreign Callbook 

with over 280,000 calls, names and 
addresses of radio amateurs out-
side the USA plus many valuable, 

additional features of interest to 
the DX'r. 

$13.95 
PL US S HIPPI N G 

See your favorite electronics 
dealer or write direct for free 
catalog to the publisher. 

RA0113 AMATEUR III 

C ali D O O k INC 

A lt Dept. B 925 Sherwood Drive 
Lake Bluff. III. 60044 
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ALL OF THESE EXTRA FEATURES INCLUDE 

.13e 

• International Radio Amateur Prefixes! 

• Radio Amateur Prefixes by Countries! 

• A R.R.L. Phonetic Alphabet! 

• Great Circle Bearings and Charts' 

• International "0- and "r Signals! 
• World Standard Time Charts! 

• International Postal Information! 

• World Prefix Mapl 

• F C.0 Examination Points, 

• Where to Buy, 

• Telegraphers Abbreviations! 

• DX Operating Code, 

• A.R.R.L. Countries List! 

• At Your Service — Amateur Radio Dealers! 

• OSL Managers Around the World! 

• World Wide QSL Bureaus! 

• Census of Radio Amateurs of the World! 

• Telegraph Codes, 

• AMSAT — Oscar Users Directory. 

• Slow Scan Television Directory, 
• Reciprocal Licenses! 

• Hawaii Included! 

• Many Other Features! 

Respected worldwide JS 

the only complete authority 

for radio amateur 

QSL and QTH information. 

Save $1.50 order both send $30.40 

ORDER FORM 
1,— sh,opmg T,,iai Poe 

U. S. CALLBOOK $14.95 $1.50 $16.45 

FOREIGN CALLBOOK S13.95 $1.50 $15.45 

Illinois residents only add 5% sales tax 

Name   

Address   

City   

State   Z ip   

Charge:  0 BankA mericard  0 Master Charge 

Credit card #   

Signature 

Total   

Total 

Enclosed   

Interbank #   

Expiration date   

192 
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CA lifORNi A I N dUSTIR i A 
Post Office Box 3097A • Torrance, California 90503 

Point Di- Sale 
ErIMPLITER 

• 
N ILurk, 

d 

$179V 

••=--  IMP 
Manufactured by TRW Data Systems lor the fast food industry. Designed for ere,'re, 
data entry. The operator simply blackens the appropriate box on a mark sense card 
and inserts it into the form reader. The CPU searches internal programable drum 
memory for unit price and extends  by quantity, displaying the customer's grand 
total on the LED module 
Memory system is capable of retaining over 40 register items Accumulated data may 
be pulled by a master computer 
This point of sale computer makes a super mark sense data terminal The TRW 1336 is 
shipped complete with cables and self-contained • 56 , 12v power supply 
hued new in factory cartons Original CO M 57.000. Weight 100 lbs.. shipped freight 

drice mentAt ion not secured at press time 

CONNECTORS 

LiRS-232 
DB25P 

male plug & hood 

DB255 female 
S395 

11134411 

Edge 
Connectors 

100 PIN 
IMSAI/ALTAIR 

SIO0 • GOLD PLATED •  125 CENTERS 
Altair 100 row. solderlail  $5 98 3/$16 50 

Imsai 250 row, soldertail  SA 98 315131:43 
3 Level Wire Wrap 250 row  $4.98 3413.00 

SPECIALS 
WIVV sa me as above without earsS3.50 3410 
72 Idual 361 WAN 156. centers  S2 50 3/$6 

HEXADECIMAL KEYBOARD 
t, r, rm. w1r5.;rna no,tnwr  are les;q505 • •  $ 34p5 

microcomputer sySlernslha1 require 4 
in standard hex code 

Each assembly consisls of 16 henneli 
Cady sealed reed switches and rrL on. 
shot" debounce circuitry 

Reliable .. Inchon ace . team 
piungers are credited Ion the smoo1h 
operation and long ire of this premium 
keyboard 

Requires single • 5 volt supPlie 

BARREL STOCK., 
TEST 'EM YOURSELF 'N SAVE 
15  NE555 Toners. 100 'c tunctionai 

1Z TRW Power Dadingtons. TO .3 
2N3055 & 2N3772 NPN power trans 
General Purpose TO-92 Transistors 

Silicon Signal Diodes 
SPECIAL 

GENERAL INSTRUMENT ASCII Keyboani Encoder 
AY 5-3600 Pnme but house marked only S4 95 

he 

$24.138 

UNIVAC 

K E Y B O A R D 

TELETYPE MODEL43 
" 7̂ 70 q51 1'Pe the Alooe; 

43 ts 0010813,e or printing 132 ASCII 
CluiraCterS pm line Send and receive 

data Cr 10 or 30 char. per second Key 
board generates all 128 ASCII code combine 
bons 85•232 interlace. same as the popular 
Model 33 Data sheet sem upon request Manulac 
hoer suggested price 51377 00 

IMMEDIATE DELIVERY $119 9 
Vve also have 1or sale • limited quaniity of used Model 355 
Priced at only 8.9 50 

REGULATED 
POWER SUPPLY 

Delivers 5 volts at 8 Amperes 
along with three other regu 
lated outputs. 
This used supply is sold as 
is.- but we still feel that this 
is the best buy you'll ever see 
in a regulated power supply 
75 Ms  Sche matics included 

Quiet Simi 
S-100 MOTHER 
The aural Buss from California Industrial is 
dean', engineered No SPOrt Cuts hare been taken 
10 produce this 11101114n board ACtive termination 
circullry prevents noise and crosstalk Menu's,: 
lured from mare heavy FR-4 epoxy glass Features 
2 ounoe double thickness copper 'rect., 

$49.50 
S11,1717ed Freight Collect 

F E 
iTlfillifiL GRAPHiTE 
OiSPLAY GEilERATOR 

10 for 945.  S C O t C ti  CASSETTES 
TDig4tEals 

s498  
be • n O 

Wont drop a BIT! 

DISKETTES  $550 

Please specify 
1861 3740   

or 32 sector. 
also 

MI NI DISKS 

211.02 
LOW POWER 
45 0 NB 

1'19 
Lowest Price 
Anywhere 

Our low power static RAMS 
are factory prime Purchased. 
on contract, directly from one 
of Calilorma's leading sem , 
conductor manutacturers 

Access  lime  guarantor, 
faster than 450n$ Minimum 
purchase 32 piec a. 
sorry. credro cards ca. net he 
accepted on 21102's 

7400 
7401 
7102 
7403 
7403 
7404 
7405  19 
7406  • 
7407  25 
74061  25 
7409  25 
7410  19 
7411 
7412 
7413 
7414 
7416 
1417 
7420 
7422 
7423 
7425 
7426 
7427 
7428 
7429 
7430 
7433 
7437 
7438 
7439 
7440 

25 
35 

39 

49 
39 
25 
39 

39 

7142 
7443 
7445 
7446 
7447 
7448 
7450  25 
7451  25 
7453  25 
7454  25 
7460  2 
7470 
7472 
7473 
74 74 
7475 
7476 
7479  099 
7480  79 
7482 
7483 
7485  99 
7466  49 
7408  340 
7489  779 
7490  49 
7491 
7492 
7493 
7494 
7495 

39 

99 
99 

1,1 

'496 
:497 
'4100 
'4107 
'4109 
,110 
.4116 
4120 
'4111 
'4121 
'4123 
74123 
'4126 
'4126 
'4132 
74136 
:4141 
74145 
'1147 
'114$ 
"1150 
'4,51 
'1153 
:1154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
4166 
4167 
4170 
,1•73 
5,74 
'4175 
'417E 
74177 
741K 
7415C 

79  4013 
399  4015 
1 19  4040 
39  40,11 
49  4042 
79  4043 
199  4044 
179  4046 
39  4017 
39 
69 
59 
59 
49 
99 
89 
99 
99 
249 
1 99 

CMOS 
4001 
4002 
4006 
4007 
4008  149 
4009 
4010 
4011  25 
4012  25 
4013  49 
4014  1 49 
4015  1 39 
4016 
4017  1 29 
4018  I 69 
4019  1 79 
4020  139 
4021 
4022 
4023 
4024 
4025 
4027 
4028 
4029 
ION 
403: 

99 
99 

25 
25 
99 
25 

69 
69 

69 

g 

1 219 
25 
69 
25 
199 
69 
49 

4050  79 
4051  1 99 

CPU's 
00800  14 95 
MOO  24 95 
230  39 95 

3004 
33111 
331014 
2026 
3046 
305.4 
3070 
307CN 
3086 
30801 
3090 
3096 
3106  1 19 
310C9  1 19 
31111 
31111 
3128  1 99 
3180  1 79 
318CN  1 49 
319CN  129 
120115  139 
3206-I?  1 39 
320K 15  139 
3207 5  175 
32074  1 75 
3207 ,12  1 75 
320118  1 75 
320 24  1 75 
32411  1 79 
339/1  1 69 
340K•5  195 
340118  1 95 
3401112  195 
3401115  I 95 
3401118  1 95 
340K-24  1 95 
3407-5  1 79 
3405 12  1 79 
3407 15  1 ;9 

79 
39 
39 
1 29 
1 29 
99 
49 
39 
99 
99 
109 
99 

99 
99 

factory pri me 

2114/4045  K by 4 STATI  ME MORY 

450n5 91199  650n5 59 95  

CALIFORNIA 

INDUSTRIAL 
is an 

Authorized 

Dealer of 
Scotch Brand 
Data Products 

MEMORY 

17020  495 
82073  95 
625123  295 
2102  1 79 
2102 1  89 
21102  119 
2SOnS 149 

CLOCK's 
33 ,4  295 

53'0  495 

3407-24  1 79 
35011  99 
35106  65 
37011  129 
37011  129 
3736  319 
37711  399 
38011  1 39 
38111  1 79 
31329  1 79 
mf 555., 
86 556 
11156514  1 49 
NE5656  1 79 
14656611  1 25 
703094  45 
7098130 
7099  39 
71014  79 
71111  39 
711N  39 
7238  55 
72311  55 
7258  349 
75311  1 49 
73311 
73911 
74114 
74711 
748  ;19, 
74811 
1414N  1:5 
1458  69 

BART 

AY  1013 A 

1 g 

s4.98 

99 
19 
09 

3 0 sir STICK satso  

sIL49°. 

30 $.69 
ConductOr  Ft. 

RIBBON WIRE 
SPECTRA STRIP 

3 
for 

51 000  

inteJ  ço 
450ns 

Sl4p5 

811 UV Erasable 
MEMORY 

CALCULATOR 
W RIST WATCH 

Onened 0 're  ihe go  •rocunne ira, ino; 
woue who N• to mew maw co or wet 

lavalsorna pad  one  tap lasil • iha a  c 

al ., . spice Rei m•croorcu , T. 1003 
wen pro w, coca., contains we oorovaiont or 
more Own n1CODennewtors 

Tor LED Irmo wagon moor." own tone 
dap. nocorien am Woo rumba, as an wen, 
moo cakulalar  .1h  memo, 57, onowron 
stone in memory un  mulled  rry Rea 
nee even erm. or months Uss  msmCM 
Imhom to 1110re ph°na atin1011r• paling 51.11 
aces.  Pam Oman,. tr. 
Marrotactunria to ono or Calaorn o• Mad , 

seroso.• contraclort  Because a, Ins 
Recount once ae hoe agreed nol to oasien 
tn.  'u m • naafi 

Power Ada ter 

Transistors 
OA.  10  90 100 

2622220 .20 .18 .16 .15 

263055 .69 .65 .59 .55 
M13055  .79 .75 .69.65 

263772  159 199 1.39  129 

263904  .15 .11 .09.07 
263906  .15 .11 .09 .07 

Diodes 
10 25 100  

164002 to0...08 06.05 
164005 so0v..10.08.07 

164148 si ps! .07.05.04 

jumbo red  ea. 10 29 100 

LE D's H-Trij II OT 

6 vdc,140m4 51.39 
7 dc, 1.4 A. 550 
9vdc, 15m4. 1.19 
9 vdc,175m4. 1.95 
12 vdc,600m4 295 

$.98 

O ut put 

12v.ct. 175mA. 
TRANSFORMER 

411V1)1  R. F. MODULATOR 
from Atari 

135 

BRIDGE RECTIFIER 
MOTOROLA 12 Amp. 50v. 

PEAKERS 
5.69 ,A3lec 
214 Miniature 

1 Pert ct for TV games,alarn. 
syst ms.speech synthesizer 
or in erco m. 8 oh ms 

5'11Fidelity 9298 

SOLAR CELLS 

s119 
lo 100 

098 985 

12131772-0800 

TRIMMER 
POTENTIOMETERS 

26 56 106 50K 

5for$.98 
20  SO  100 

16  141  12 , 

RELAYS 
SPOT MINIATURE 

10  25 100  
Sl 3 9 ea  HIS 104 .89 

Coil  12 Volt dc. 

7 Amp Contacts 
PC. Board Mount 

9 foot 

Heavy 
duty grounded 

power cord and mating 
chassis connectors. 

SOLDERLESS 
TERMINALS 
INSULATED 
20 for 

28 
Speed y,22-18; 16 -14 

100  SOO  lk 

asi marcher .oe sold by Califon . Intaialriel 11 peo.oiu.e grade 
Onk.r. are Wooed In.. ssien• day recerred 

P1.EASE INCLUDE 51 00 SNIPPING ON ORDERS UNDER *15, 40 
California rondo . add 6, soars la. • NIceSey back guarantee 

Serf, . COD'. e f•reige •rders add 113% 

Credit cards acc ..... , S20 laini altila 

450  20  35 

ki411 1 1.11.31ttly 

• 

S a:13 S"  

S 2  9 1/ 5  

OR NOISY WRAP-10 
also wrap& stria teal 

111 5 #1 5  

$1395 
Converts signal from APPLE II 
and other ratio sources into TV 
frequency Complete with direc -

tions and metal case Assembled 

T umbwheel 
switch 
Ten position 

BCD 

04/  50  
78  

CAPACITORS 

ELECTROLYTICS 
Na.  10  SO  

80,000/10v. 3.95 349 2.95 
4500/508.5 M 135 119 
10 M115r 555 49 45 

.1 disc  512 .09 .07 
.06 .05 .04 

MINIATURE 
SWITCHES 

pro 

your choice 

10  SO 100 lk 

$. 9 °  SAS .81 .73 .66 
SPOT Miniature Toggles 

7101 CON  011 41014E- ON 

7107 jbt  ON-OFF( mnt.ON 

7108 CC  ON-I moment • ON 

Rocker 1ST  DPDT 

Rotary  3P- 4 -Pos 
Rotary  3P- 6-Pos 
Push 61901 5.39e6 3 S: 

DIP Switch 

SPST 
DISCOUNT 

10 25 100 
51 .63 192 129 

Specify 

or BEOS. 

Wire Wrap,Center 
IC SOCKETS 

wire wrap  low pro Ile 
ea. 25 SO  Na. 29 SO  

17, 16 15 

37, 36 35  18 17 16 

38 37 36  19 18 17 

99 93 85  36 35 34 

189 1SS 139  63 60 58 

KY N AR CZ 
S.98  SOO 1 000 11 .000 

99  515  5105 

Semler iegeny card wee*, C SO 



The Synthacoder 509 represents the first of a 
totally new generation of frequency synthasizers, 
based on the last  est nitv.ances in CMOS-LSI techni-
q*es. "MO* MOckike; which contain programm-
insi:dtqakk;:p141sk::44crips ne.1.14..s*ini.s a cinch. 
Ssnipiy :;(1* :1000:t: :on the;:tiltidel,:not needed. 
pld4it:li!;:..?:r.ici:11411: :1)!):.0)e..,..A14..it Our unique in-
terfac:e:"i *tatt::.7.,n.thiK r : .z -..v:...4110i.•.your existing 
cryst kposittiptris even th6/41:ri::iti thesizer has 
been:•installed:':• The SYriki4 W:::i.Se..also easily 
adapted for Scanning ki"-[4::F, Aektol.:Frequetr.tcy 
C90091. To . gym it :up We:  it.).ed • that yo U: Q/111 

ne,4r:5.04000e:Si111:15verything::You 
Iiinti% :0:2 4441-15• Whtholliei-. Anci at a Price 
Co m Nut  

* SIMPLE TO INTERFACE - Three wires and no holes! 

* FULL COVERAGE - 220-225 MHz in 20 KHz steps 

* MATRIX PROGRAMMABLE No more crystals 

* EXCLUSIVE "MATRIX MODULES" - Program In seconds 

* FULL MODE COFIROL • Simplex, Repeater, Revenc 

* LOW POWER CS:1.6S - Draws only 60 ma 

* FULLY ASSEMBLED AND CALIBRATED - Not a kit 

* FITS MIDLAND. COBRA, and CLEGG 220 MHz transceivers 

Enghieering Specialties 
P 0 BOX 2233 

1247 COMMERCIAL AVENUE 
OXNA Mi:CA 93030 
18051:486-0817 

I'LL BITEl Please send more info. 
I'M HOOKED, Please RUSH my Synthacoder 

'"••••• 

YES, I would...4e.i.to. purchase a. Syntacoder.fpri .lay 22Q )44i* 
Enclosed pieeee:flnirtiny $120 *:(Pit:g:Inctl'ithis .tiokiagir and hairdlingl 
CakfOrhia resiclinis add 6% sales tax 

  enclosed  Cash  Check  ti Money Order 
Please charge my  Master Charge  RankAniericard 
Credit card   
Interbank io   
Expiration date   
Signature 

Name  Call   
Address   
City State   Zip   

194 



Expedition 
'round the world 
Meet adventure head on. Shipmates wanted 
who yearn to achieve for themselves rather than 
be pampered aboard plush, pretentious cruise 
ships. Share this adventure with a small conge-
nial group in a highly informal atmosphere with-
out regimentation or timetable. In this age of 
luxury and self-indulgence our expedition offers 
a unique, exciting opportunity. 

YANKEE TRADER 
(Famous oceanographic vessel) 
Length 180. Beam 31.5, 1106 tons 

9 MONTHS — SHARE EXPENSES 

Ports of call 
Cape Haitien. 
San Salvador. 
Panama. 
Pitcairn Island. 
Easter Island. 
Rapa. Tahiti. 
Ahe. Moorea. 
Galapagos. 
Samoa. Tutuila. 
Danger Island. 
Guadacanal. 
Tulagi. Bali. 
New Guinea. Java. 
Madagascar. 
Zanzibar. Beira. 
Capetown. 
St. Helena. 
Ascension Island. 
Rio. Devil's Island. 
Paramariba. 
Martinique. 
Antigua. Exuma. 
Nassau. 

AY. 

• • ' 

"A f4 .°°' 

116•••A Palle• 

. • 
.• • •  %  •••• 1.••••• 

••••.. 

•• 
I  1.1.0a • 

.• • ••••  ...  Ar•I % •  .....  % Apo 

11•01.11. 

Two. 

• •  Mks . 14 .1 
I.•p•  • • 

••• 

• 
416,Z 

N r.14 101.004.1 

•,• • 

M a w 
, 

I a.m.... •V.11110 •  • • 11.. 41•••••••• 
linel\••  • •  • 

.:••••• 
• • 

dI molio 
• 

ONO. 

Ser a Mo ak 

Please send me 
your free 'round 

the world 
expedition 
booklet. 

E••••• 14•••• 

Soak 1164 .4 

%•....'• 

Name 

Adtlre‘s 

Ctiv 

Sime 7.9 

P. D. Box 120, Dept. RW 
Miami Beach, Florida 33139 

0 Wirviammer Cruises. 
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DIOCIES/ZENERS 
1N914  100v  10mA 
1N4005  600v  1A 
1N4007  1000v  1A 
1N4148  75v  10mA 
1N753A  6.2v 
1N758A  10v 
1N759A  12v 
IN4733  5.1v 
1N5243  13v 
1N5244B  14y 
1N5245B  15v 

.05 

.08 

.15 

.05 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

C MOS 
4000  .15 
4001  .20 
4002 
4004 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4030 
4033 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4049 
4050 
4066 
4069 
4071 
4081 
4082 

.20 
3.95 
1.20 
.35 
.95 
.30 
.45 
.20 
.20 
.40 
1.10 
.95 
.35 
1.10 
1.10 
.60 
.85 
1.35 
.95 
.25 
.75 
.35 
1.95 
.50 
.95 
.35 
1.50 
2.45 
1.25 
1.35 
£9 
.95 
.95 
.95 
1.75 
.70 
.50 
£5 
.40 
.35 
.70 
.45 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 

.15 

.15 

.20 

.20 

.15 

.25 

.35 

.55 

.25 

.15 

.10 

.25 

.30 

.45 
1.10 
.25 
.40 
.15 
.30 
.45 
.15 
.30 
.35 
.35 
.25 
1.15 
.45 
.85 
.45 
.65 
.95 
.95 
.70 
.25 
.25 
.20 
.25 
.40 
.45 
.40 

SOCKETS/BR I DG ES 
8-pin  pcb  .25  ww 
14-pin  pcb  .25  ww 
16-pin  pcb  .25  ww 
18-pin  pcb  .25  ww 
22-pin  pcb  45  ww 
24-pin  pcb  .35  ww 
28-pin  pcb  .35  ww 
40-pin  pcb  .50  ww 

Molex pins .01 

2 Amp Bridge 

25 Amp Bridge 

To-3 Sockets 

100-pry 

200-pry 

.45 
AO 
.40 
.75 
1.25 
1.10 
1.45 
1.25 

.45 

1.20 

1.95 

7473 
7474 
7475 
7476 
7480 
7481 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74107 
74121 
741 22 
74123 
74125 
74126 
74132 
74141 
74150 
74151 
74153 
74154 
74156 
74157 
74161 
74163 
74164 
74165 
74166 
74175 

.25 

.35 

.35 

.30 

.55 

.75 

.95 

.95 

.30 
1.35 
.55 
.95 
.95 
.40 
1.25 
.60 
.80 
1.85 
.35 
.35 
.55 
.55 
.45 
.35 
1.35 
1.00 
.85 
.75 
.95 
1.05 
.95 
.65 
.85 
.95 
.60 
1.50 
1.35 
.80 

- T 
74176 
74180 
74181 
74182 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74221 
74367 

75108A 
75110 
75491 
75492 

74H00 
74H01 
74H04 
74H05 
74H08 
74H10 
74HI 1 
74H15 
74H20 
74H21 
74H22 
74H30 
74H40 
74H50 
74H51 
74H52 
74H53J 
74H55 

T L - 
1.25 
.85 
2.25 
.95 
1.75 
1.35 
1.65 
.85 
1.25 
.95 
1.25 
1.25 
2.35 
1.00 
.85 

.35 

.35 

.50 

.50 

.25 

.25 

.25 

.25 

.35 

.35 

.25 

.30 

.30 

.25 

.40 

.25 

.25 

.25 

.25 

.15 

.25 

.25 

TRANSISTORS, LEDS, etc. 
2N2222  NPN  (Plastic .10) .15 
2N2907  PNP  .15 
2N3906  PNP  .10 
2N3054  NPN  .35 
2N3055  NPN  15A  60y  .50 
T1 P125  PNP  Darlington  .35 
LED Green, Red Clear  .15 
D.L.747  7 seg 5/8" high corn-anode 1.95 
XAN72  7 seg corn-anode  1.50 
FND 359  Red 7 seg corn-cathode  1.25 

74H72  .55  74S133  .45 
74H101  .75  74S140  .75 
74H103  .75  745151  .35 
74H106  .95  745153  .35 

74SI 57  .80 
74L00  .35  74S158  .35 
74L02  .35  74S194  1.05 
74 LO3  .30  74S257 181231  .25 
74 LO4  .35 
74L10  .35  74 LSOO  .35 
74L20  .35  74LSO1  .35 
74 L30  45  74 LSO2  .35 
74 L47  1.95  74LSO4  .35 
74L51 .45  74LSO5  .45 
74L55  .65  74LSO8  .35 
74 L72  .45  74LSO9  .35 
74L73  .40  74L$10  .35 
74L74 74L75  .45  74LS11  .35 

.55  74LS20  .35 
74L93 .55  74LS21  .25 
74LI 23  .55  74 LS22 .25 

74LS32   .40 
74S00  .55  74 LS37  .35 
74S02  .55  74L540  .45 
74S03 .30  74LS42  1.10 
74S04 74S05  .35  74LS5I  .50 
74S08  .35  74 LS74  .65 

.35  74 LS86 
74 LS90  .65 74S10 .35  .95 

74S11  .35  74LS93  .95 
74S20  .35  74LS107  .85 
74S40  .25  74 LS123  1.00 
74S50 74S5I  .25  74LSI 51  .95 

.45  74LS153  1.20 
74S64  .25  74LSI 57  .85 
74S74  .40  74LS164  1.90 
74S112  .90  74 LS367  .85 
74S114  1.30  74 LS368  .85 

9000 SERIES 
9301  .85 
9309  .35 
9322 
95H03 
9601 
9602 

.85 

.55 

.75 

.50 

MEMORY CLOCKS 
74S188 (8223)  3.00 
1702A  6.95 
MM5314 
MM5316 
2102-1 
2102L-1 
TR 1602B/ 
TMS 6011 

8080AD 
8113 
8T23 
8T24 
2107B-4 

3.00 
3.50 
1.75 
1.95 

6.95 
15.00 
1.50 
1.50 
2.00 
4.95 

8266  .35 
MCT2  .95 
8038  3.95 
LM201  .75 
LM301  .25 
LM308 Wino  .75 
LM309H  .65 
LM309K 1340K-5) .85 
LM310  1.15 
LM311D wino  .75 
LM318 (Mini)  .65 

LINEARS, REGULATORS, etc. 
LM320K5 179O5) 1.65  LM340T24 
LM320K12  1.65  LM340K12 
LM320T5  1.65  LM340K15 
LM320T12  1.65  LM340K18 
LM320T15  1.65  LM340K24 
LM339  .95  LM373 
7805 (340T5)  .95  LM380  .95 
LM340T12  1.00  LM709 (8,14 PIM .25 
LM340T15  1.00  LM711  .45 
LM340T18  1.00 

INTEGRATED CIRCUITS UNLIMITED 
7889 Clairemont Mesa Boulevard, San Diego, California 92111 

(714) 278-4394 (Calif. Res.) 

All orders shipped prepaid  No minimum 

Open accounts invited  COD orders accepted 

Discounts available at OEM Quantities  California Residents add 6% Sales Tax 

All IC's Prime/Guaranteed. All orders shipped same day received. 

24 Hour Toll Free Phone 1-800-854-2211  MasterCharge / BankAmericard / AE 

.95  LM723  .50 
2.15  LM725  1.75 
1.25  LM 739  1.50 
1.25  LM741 (8-14) .25 
.95  LM747  1.10 
2.95  LM 1307  1.25 

LM1458  .95 
LM3900  .50 
LM75451  .65 
NE555  .50 
NE556  .95 
NE 565  .95 
NE566  1.75 
NE567  1.35 

19 

SPECIAL 
DISCOUNTS 

Total Order  Deduct 
$35 - $99  5% 
$100 - $300  10% 
$301 - $1000  15% 
$1000 - Up  20% 



i8038C 
1182376.139 iKR2376-ST 
95N9ODC 
MC14410 

I IC9ODC 

iMK2002P 
7207A/7206 
IC M7107 IMM5316 M M5369 
03-3711MHz 
171.00MH, 
71327611MHE 

• Emmergency' 

• Friends!  28" • Fa ilyl 

• Complete In 

its own odel-cabittot) 

linly 2114n15/14s. 
cnough to mount ink ri r i. 
a  sction  bubble key coi.•. , 
Vr•atures output level co,' 
.1,1  controlled digil., 
nthesised  tones. on  • 

,sciiillAr  Requires 4.5 1, 
VIX•. Complete kit! Nothing 
buy! Wt. 12 ot. 

Cot. No 3114096 Mt  $25118 
CM. No 364067 wked934 95 

POL Y 
PAKS COMIPUTIEU IDEUI1D1-11MAI A 

WIDI MS1-10U 
POLY PAKS INTRODUCES THE FIRST M AGAZI NE RETAIL STORE 

FOR THE ELECTRONIC M AIL-ORDER HOBBYIST! 

"MICRO-TONE" 

A UTOPATCH ENCODER 
KIT 

000 
000 
000 
000 

CI:CC MC MICCI 

FULL  BRIDGE RECTIFIERS: 
WAVE 

2 AMP  6 AMP  10 AMP  25 AMP 
PIV  (0341346) (z3A2456) 103024471 (.342273) 

m SO  S 59  $ .911  91.05  SI 20 
U 100  65  .91  1.15  1 25 
i' 200  69  1.19  1.29  1.95 
i' 400  89  1.40  1.79  2.95 
i: 600  99  1419  1.95  3.95 
, 600  1 19  1.95  2.25  4.95 
0 1000  1 25  2.25  230  5.50 

Om. by Cat. No. Angulo-ago sod Veftege 
mcrs ,i 1 i .  111.111I  lllll TI1CCC 

POLY PA KS "CHIPS" A WAY 
IC AND CRYSTAL PRICES! 
Order by Cat No. 3A40411 and Type Re! 

Tree  Description  Sale 
IC M7205  Stopwatch  $24.95 
A Y 3-8500.1  6 TV Games  9.95 
MM5330  4', Digit DVM  4.95 

Volt Control Osc.  495 
6.95 
14.95 
14.95 
SOS 
9.95 
3.95 
2495 
12.50 
2.95 
1.95 
1.95 
5.95 
4.95 

BCD Encoder Rom 
ASCII Encoder Rom 
690MHz Prescaler 
3SON11/ Premolar 
Touch Tone Chip 
Char Gen. (sin, 2513) 
Freq Counter pale 
3'i Digit DIM OMM 
Alarm Clock 
60 Hz Tmebase IC 
TImebe w Xtal 
Touc Mone Xtal 
Stopssetcli Xtel 

HANDY COMPUTER 
MILTI ThS ThR 
• 1••• oh ms per volt 
1%  precision.  movement. 
diode  protected  against 
burnout. Measures DC volts 
045-150-1000:  AC volts 
0. 5-150-1000: DC current 
0-160maireadstance X1000. 
Sensitivity 1000 ohms/volt 
AC-DC.  Use. penlite cell. 
not included. Size 2 %  x 
31/2  15'..". Wt 5 owl 
Cat. No.   

SPECTROL "SKINNY•TRIMS" 
id  3 8" square, screwdriver shaft,  0.0. Choice 
100  2% tol. 1 4 watt. Cermet. Pc 
pop  leads  Order by Cat  No •n I A for $1 
Ill 0 1011  Sabo 
28  2011 0 Cwt. No 34311113 25 turn upright. type 44 
51( n SOK r- Cat. No. W allet alsale turn, flat. type 63 

GIANT SALE' MICRO MINI  Cat. No Contacts Sale 

TOGGLE SWITCHES 3.3936 5PST 91.19 
-  3A4036 SPOT  129 

311. 125 M cont m ts or 'woe,  3651365 SPOT'  1.39 
• Coe/Mete with mounting  3A4037 DPDT  1.45 
hardware! 'Center on  341901117 4POT. 1.95 

-TIE 
PIN" 

MIKE 
4.95 

No. 342170 

SILICON POWER 
STUD RECTIFIERS! 
&dor by Cat. N. Amperage •1141 renege. 

12 AMP  SO AMP  280 AMP 
PIV  (8 3A727)  (113A727)  (113•685) 
Ii SO  $ .29  S .75  $4.05 
a 100  .36  1.10  6.50 
a 200  .45  1.35  7.50 
a 400  Al  1.75  11.50 
o 900  .79  2.25  10.50 
0 SOO  .90  2.75  1130 

DIP SWITCHES 
Cat. No.  Switches 5210 

O  3A 3668  2  9.77 
•  3A 3669  3  .89 
U  3A3021  4  .99 
0  3113670  5  1.19 
O  3A 3671  6  1.29 
•  3A2677  7  1.79 

"GEL-SEL" PO WER PAK 
Rechargeable'  Perfect  for 
bark-up power for comput-
ers.  alarms.  and  more. 
Sealed,  spill-proof.  leak-
proof. Better than NI-CADS, 
recharges to 100 % capac-
ity.  ('ompact.  only  4. x 
1" x 2". stack •em in ser-
ies  or  parallel.  Lead  or 
lead/antimony gel  'sorry, 
no choosing). 
Wt. 16 ow.  Ei folas  
No.  3A4011111 

6 V 
1000 MILS 

HEXADECIMAL MICROPROCESSOR 
ited ̀• AND CONTROL 

20 key, Ili encodvd. Aux ternal  KEYBOARD KIT! 29 
I,  by user. OutpUt 4 bit binary. Also. an EXCLUSIVE • 4 blt binary hexadecirnel output plus strobed FEATURE...4 leds displailthe •• New! Improved design! Sa ws you time! 
binary  output.  TTI.0  OS • K•yboard pre•assembled onto PC board! 
Compatible.  requires  .5.  • 
12VDC. Complete kit'. Nothing Cot. No. 3.5009  Hexadecimal KS  $29.95 
else to buy! With instructions. Cot. N. 3A5010  Heaedatanal Wired $34.95 

\  M I 
KEYBOARD ik 
ENCODER KIT 
Cat. No. 355001  Kit  $49.95 
Cat. No. 30.5002  Wiped  $59.95  L. 
(1),utti.:,t.a standard 7 bit ASCII; rn1erfarg a 05 nart datksistema • Us*. MOS Encoder RO M! 

Imre PaZd. carr rk d g. roe'ttr.C4 modesrd.2 :II•L',.r.rol a'rroer ntitrIrri V. S 7 LE 7y714...:brO:::I r enhill ' 
shifticdntrol. Additronal. function•can be assigned by use. 7 • Encodes 128 ASCII Character* 
12'. DL • 2°°  N.S.live  L 17  k disp  r m •  1. t.b IMSAI • Interfaces with ALTAIR, 
Exlcusive Mst feature.  .  the AS(.1  rode. , and more! Complete kit, nothing else to buy' Si m:  x 5 1 2 • 11/4 .9 lbs 

•4 1 111 =5 711 = 1: 7 

M iler  - 

•  X•111••••  
lserinse Offered: It's Different: 
It's Inflation Fighting: New: 

LIT KIN 
KITS BY POLY PARS® 

SUPER ECONO KITS ,,„„  , 1 , 
-ONLY $1 911 -,,,, 
• MONEY BACK GUARANTEE • AVG WT. 6 OZS. 

Quantity  IS.a9ti l 
0 8 -LINE CORDS. s-ft. Ig, twin 3111 wire, plug I 3A 384 3)   2.90e 

DeSCriptiOn  (Order by Cat. No.. we parenthesis) 

Ci 10--CALCULATOR KEYBOARDS, up to 20 ke)s 1341524)    S 

0 30 -NEON LAMPS, NK.2 style. red glow, leads 13A26131    1.98 
C 3 -1702A ROMS. factory fallouts, hobby. useable I  /   1.98 
CI 40•FT SHIELD CABLE, i -rond.-n-shreld• 322 wire, vinyl jack I 3A35771   1.90 
0 60 -TRANSISTOR ELECTRO.S, wawa values. uprItes, wird. ( 3A2747 i    1 98 
D 3 -SOUND TRIGGERS, handclap triggers scr• w/anip (3A 3625 )    1.90 0 8 -IC SOCKETS, incl. 4-14's and 4.18's, low prof (3A36211    1.90 
0 IS -67 TEST INDICATORS, w/leads, grain-.-wheat I 3A1926 )   1.98 
0 3 -CLO WN  , 311", 1113vae, glow-n-dark. green I 363650)   1.98 
0 400 PARTS ON A BOARD, greatest awl on p.c. boards I 3A3401 i    1.98 
0 150 -METAL FILM RO B  , 1/4  matte, color coded, lea.). r 3A3413/    1.95 
0 111 -JUMBO .•LEDST RED, prime, leads, like MI 5054  1301  3369/    1.98 
0 30 -mi to TRIM POTS. In I 8191‘. I turn, '4 W l 3933461    1.98 
0 10 -VOLTAGE REGULATORS. TO-3 c m. 309K etc. hobby (3A33301    1.98 
0 30 -PANEL SWITCHES. rotaries, sl)de. mod, liner, etc. () Matta)    1.98 
0 200-PC. RESISTOR SPECIAL, 74 to 2W, metal, carbon I 3A3064 /   1.98 
D 40 -AXIAL ELECTRO'S, weld values to 1(10 ml, volt. ( 363227)   1.90 

c• ___•10kg• SOCKETS, pins fit all les, most poplr (3631441   I 1  1.98 
100 -TERMINAL STRIPS, tie. to 8 lugs. for solder I 363136 /   1.98 

L--, 40 -UPRIGHT ELECTRO.9, weld volts, values to 110mf (363226)   1.98  
I Sq 

1S -SLIDE CONTROLS. east value., vol. trble. bass. etc. (3A 3057 )   1.98  i 

i LI 100 -NATIONAL IC   
il 200 -HALF W  • color coded, carbon. prey, me • 

• Ii  • 74004, roma, clocks. untested ( 3/1211110) ..  1.98 
  1 98 

I 10 -PHOTO ELECTRIC CELLS, CDS pancake styles. west (3113052 1   1.98  

0 40 -110887 LEOS, :tnyt shapes, red, untested mostly useable (11111211119)   1.98 

0 100 -T WO WATTERS, carbon, metal, prec, etc, marked. leads   ri 100 -POLYSTYRENE CAPS, writ values, voltages. 111-0 (3112729)   1.9. /   1 98 i 

0 1S--LM340T VOLTAGE BEGS  hobby. useable 5 to 24 V, TO-220  (3A26315 /   1.98  
0 100 -CAPACITOR SPECIAL, poly's, dips, molded. mica. discs 1362736 /   1.98 1   

a 30 -SLIDE SWITCHES, spat to eadt. rn wr typo. (362726)   1.98 

D 1S -NPN POWER TRANSISTORS, TO-3 253055  '  , useable (3626171 0 200-PREFORMED RESISTORS, color-coded, p.c. work east valuer. (31526091 ...  11.9988 i 

0 100 -PLASTIC TRANSISTORS. TO-92, aset w hi m, mostly useable  (96211104)  • • 1.98 
1-) 100 -DISC CAPS ni.r'r N750 long leads 13112696 I • • • • • • • • ..............  1•88  
0 60 -DIPPED MYLAR CAPS, east value. A voltages. finest (   1   1.98  
0 200 -PRECISION RESISTORS, I %, 14 to 2. marked. lead. 1 M24261   1.98 
n 30 -VOLUME CONTROLS, •Ingle, doubles. wet drafts values (362421   1.98 
0 150 -SWITCHING DIODES. 154148. most pool,. mostly good (362416)   1.98 
0 75. -5N7400 IC'.. marked, mostly useable. wide awl of ssvi'• a ssess)   1.98 
II) 100-194000 RECTIFIERS. I amp, sil, most pop, amt. NoetlY 'Mod f   

BU Y 10 KI TS & 

CHOOSE 1 I TH FREE, 

• 
II 

MAIL 

ORDER 

POLY PAKS SPECIAL 

13 1-gR.$1.1H5 Take 11 C % 
Disco N I 

BUY $100 
WORTH Take Agur 

DISCOUN1 
FROM THIS  AD ONLY 

MICROPROCESSORS! 
M E MORIES! SUPPORT! 

Order by Cat. No 343459 and lope 
Description  Sale 

Tv El e C64100L  6 bit CPU  524.95 
80608  II blt CPU. 2 usec  14.95 
280A  6 bit CPU  34.95 
5008  CPU  9.95 
1101  256 • 1 slat. RAM  .69 
1103  IK Dyn RAM  129 
1702A  256 • 9 EPROM  S•95 
2102-L1  1K • I Lo-power RAM  1.69 
2111  256 • 4 Mat RAM  5.95 
2708  IIIK EPROM  19.95 
MI14116  16111 Dyn RAM  32.00 
11164200P11  4K a 1 Dyn RAM, 3500sec  3.95 
M1.15202  2K PROM  6.95 
MM5203  211 EPROM  8.95 
MM5260  1K Oyn RAM  .99 
MM5262  2K. 1 Dyn RAM  .99 
8212  8 blt I 0 port  3•99 
6216  Bl-dlrert bus driver  3.95 
8224  Clock Gen  4.95 
8228  System cont.  9.95 
O251  Communication let  II-90 

.111255  Pettish Inter  11,55 

TTL'S 
Ty .  Sale 

• 0 9117400  50.14 
• 0 9117401  .14 
• 0 907402  .17 • a 9/17403  .14 
• 0 9/17404  .17 
• o 9M7405  .15 
..• 0 SM7406  .15 
i o 9117407  .24 
g 0 941740111  AS 
g 0 5M7410  .14 
• 0 907411  .15 
• 0 11117413  .39 
• 0 9/17414  Al 
• o 9117417  .24 
•,, 0 907420  .14 
I 0 9117427  .26 
"• 0 9117430  .14 
: 0 11117432  .24 
. o 5/17437  .24 
• 0 SM7440  .14 
• a 9117441  .79 
• 0 5117442  .46 
• 0 5117445  TM 
• 0 51174411  .79 
• 0 6117447  79 
• 0 1117445  .75 
„• (1 9117450  .14 
.7 0 5117461  .14 
; 0 157470  .29 

o 5417472 

o ▪ 1117474 
a 0117475 
o 5/17476 
o 547483 
I' 597485 
547486 
547490 

c 547492 
a 9117493 
o 91174107 

o 111174123 
o 51174125 
o 51174132 
51174145 

O 9/174153 
o 91174154 
O 5074157 
o 91474161 
17 91174164 
o 91174174 
a   
9/174191 

o 111174190 

0 91174192 
o 91174193 
O SM7411111 
SM74251 

.26 : 
31 • 
31 • 
48 • 
39 • 
69 • 
sa • 
29 • 
69 
45 ; 
45 ; 

.12:1 • 

.39 • 
A3 • 
JO • 
A2 • 
.63 • 
.99 • 
44 : 

93 • 
IS • 
19S • 
0.15 • 
so • 
as • es 
.79 • 
1.39 • 

"KIT HMG" 01.19 KITS - 'The Events's" 
B U Y 5 KITS - C H O OSE T HE 6T H F REE!  M ONEY B AC K G U A R A NTEE! 

ClUalltity  Description  (Orem by CM. Mr..••• rerieeterele)  SIIIII 
ID 30 -RADIO-N•TY KNOBS. its.0 sizes. colors. shapes 139217/  91.19 
0 10 -PRS PHONO PLUGS•N-JACKS. RCA style. 10 pima, 10 jacks (31•311•4021  1.19 
(3 35 -DIPPED SILVER MICA CAPS. includes red types too, wet I  /   1.29 
0 76 -P  MED DISC CAPS, for p.c. use, asat values, up to 2KV I   
0 10--14E•2's WITH RESISTOR. for 110vac we, neon. leads (3A1222).... • ......  1.19 
0 12 -T0.5 HEAT SINKS. for TO-5 metal & plastic translators, lin type I 3A18321 ..  1.19 
0 12 -TRANSISTOR SOCKETS, swat styles for NPN n PSI' types ( ...... )   1.19 
0 20 -THERMISTORS, a resistor that changes with temp. protects! ( 3,112048)   1.19 
0 AO -INSULATED RT CHOKES, resistor n sq. styles, coded (3A 3203)   1.19 
LI 30 -WIRE NUTS. iirs. 2 bare ended wires together I  /   1.19 
0 3 -BLANK PC BOARDS. 4.64, double sided. G-10 (3A34133)   1.1s 
0 2 -0LANK PC BOARDS. 616's double sided. G-1.0 136362 0   1•19 
O 10 -OPEN FACE READOUTS, single., doubles, some missing wit. (  /   1 19  
0 3 -aPIGIVI -BACK" IC SOCKETS, will hold 2-14 pin IC • on • slab I   
0 TIBER OPTIC LIGHT PIPE, 12" long highly polished ends. vinyl jack 13/126931 • • • 1.19 
0 4 -FERRITE "STICK ..  , 7"xt'x". NII Scott. Ember hi-11 .001 I 3A3400) • • 1.19 

0 40 -7U ..... CAPS. writ molded, pleat', owlet.. sullies. volts 1392191   1.19 
0 gg--Low NOISE RESISTORS, for hi-li, metal films ( % • s to 2W ( 30,220 )   1.19 
C SO -POWER RESISTORS, wirewound, nit, sq. up 25 w. oast (3A22111)   1.19 
CI 60 -COILS AND CHOKES, r-f, ant, parasitic. 1-f, etc. (362971   1.19 
0 75 -HALF WAITERS. rexkxturs, color-coded. carbo-fllm. most pop ( 36464)   &19 
(J 10 -SOLAR CHIPS, mi...., 'broken energy". each chip 0.15v. last MIN ( 3a5041.3) .   1.19 

*-LINEARS********: 
T Sale  a 1.10379N  4.95 It 

4  1711301H. V  1.25  '' LM38014  1.19 t 
9  LM30714. V, II • .25  L M3819  2.09 T 
'9  LM30814. V  .79  Lli1555V  .41 : 

1.19  LM551111  .69 g 
LM31114. V  .79  L M56514  .65 g 
LM320T-511  1.19  LM56711  1.40 g 
LM320T•ISV  1.19  LM703N  192 : 
LM320K.1211  1.19  LM709H.N 
LM3201t•ISII  1.19  LM71ON  .29 9 
LM340T.SV  1.19  LM72314  .42 9 
LM3407.1211  1.19  LM741N, V. II  .29 1.• 
LM3407-159  1.19  LM74711. N  .59 T 
LM340K-SV  1.19  LM145811  .69 : 
LM34014-129  1.19  0 LMISOON  1.49 
LM340K-ISV  1.19  2 LM39004  .35 : 
LIA32214  1.19  0 L111390097  1.19 * 
LM3244  .99  a LM75491  .69 • 
LM33914  1.09  0 L111711492  .75 * 
LM3779  1.50 0 PA2113  1.50 4 

*ire** *** *****irg-S-k4rIr*******r*** 

COMPUTER GRAPHICS 2 taT 16. 

' J O Y S TI C K"  o 0 4. 11 0 

• Fe .. 1001106bl  Wt. 10 es 
• Chrome Mod% sad easel  No SA MBA 

WRITE FOR 

POLY PAKS 
CATALOG 
FE AT U RI N G 

127 

BEST BARGAINS 
IN ELECTRONICS 

Ter ms: Add postage Rated: net 30 
Phone: Wakefield, Mass. 16111 245-382 
Retail: II'. I n Did Corm tn. St., W akctiviii, 

2111.11101261 ORDER -  56.00 

POLY PAKS 
P.O. BOX 942A 

511Y1 LYNNFIELD, MA. 
BE PH O N: E D 

© C OP Y RI G HT 1978 - P OLY PA KS INC. P2 
197 



A DVA 
KIT $1195 
ASSEMBLED S17.95 

ADD $1.25 FOR 

POSTAGE/HANDLING 

VARIABLE POWER SUPPLY 
• 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 

OTHER ADVA KITS 

COLIC PROSE KIT Use war 41.1 , I IL Di/ OIL HIE HIRE and mod MOO IC's 
rn protectmn again3l organ, c.a.., end oeensolvoga Droves only • taw rs• from cocoa 

under test Duel LED readout Complete 30 eximles me* s84 cl• laMs  ONLY 117.45 

FIXED REGULATED POWER SUPPLY KITS D m, cocoa  pro. wan Manna! cotton, 

C.11" .41 slm ond 11141.1 r•Metron of 0 515 ma. Maur Meal for most electrodH 
Roo m?, Ava.1•50 I,, 5V • SCOrnA 60 • SCIOrnA RV • SOOrnsl 170 • 401 MA 1SV • 
300enA Soway restage when order. ,  95.96 . 

Tnessr easy to emermae Cl?, legloge all componems comMete. Misdeal ontructions and plated 
tameless PC Mame Pow.. mpg, Intl sto not amode ease co me ws Ami SI 25 oat Ea tor 
postage mod hanagmg. 

'MAIL NO W FREE DATA SHEETS swot.d wan men, aeon Horn Mrs M  FREE ON 
REQUEST 741 Op Amp wan more order of 65 or more Mg D M Op Amp ot two PICO 
ROT', wan powy order *I SIOor mons postmarked mar to 17 II 77 One Hee dem m orMr 

ORDER TODAY All sterns oubject to peror sale end P.O., sugescl to Change mtncod not.* 
All awns we new surplus parts 100, fornettor Mv meted 

WRITE FOR FREE CATALOG o77 otter , own 700 wmcondermoss cam .  docts 
Sena Ill stamp 

TERMS  Send Hunk or mo ms order IU 5 foods, mtn order Adel 51  IM M S. 

Caned/ and Mom.ro 91 00 N MI , chasm on orders under SID Cala revdents add OS saMo 
ta s Sure , omen Mr1 ION Romer COD or Ms add 91 00 mon. Merge 

MORE SPECIALS: 
RC4195EIN  '15V  50,710 VOLTAGE REGULATOR IC  Very easy to 

use Makes e neat Highly Regulated • 15V Supply for OP AMP,, ERR 
Requires only  unregulated  DC  118-30V/ and 2 bypass capacitors. 

With Data Sheet and Sche matics. 8 pin mDIP  $1.25 

9C4136 Clued 741 Low Noise Op Amp mDIP  50.95 

LM1304 FM Multiplex Stereo Demodulator DIP  0.99 

LM2111 FM IF Subsystem IF Amp, Det, Londe,/ DIP  099 

1146263 Hot Carrier Diode 0.4V 64 lmA 0.1ns DO 35  100 

ZENE RS -Specify Voltage 3 3, 3 9. 4 3, 5 1. 6 El 82  40OrnIN 4/51 00 
'Ii  I() 12 It) 16 IT 20 77 24 21 .4 i IS , 10  1  7 w,,,, 3,51,00 

•MONEY-BACK GUARANTEE 
•ALL TESTED AND GUARANTEED 

ELECTRONICS 
BOX 4181 EP,  WOODSIDE, CA 94062 
Tel (415) 851 0455 

VARACTORS  210691 to  1/1619/ 
1115119 to  , 151594  .1 ' 755199 

1115144  •• 251511  SO 10 755210 
05 1.0414(  XI 153822  II 2553011 
71 4321411,  II 251121  40 256197 
1•10810 to  153166  75 755432 

51/403/  253903 m• ,,„ 259157 
MV1620 to  „ 25194.  2115451 

511/1634  251919  85 00 2115484 
4111866 to  „ 153917  500 2115406 
MM. //  767074  370 255543 
5102701 to  253951  I 19 755544 
MO M  2519 /0  1 N 7115551 

FREE 
IC or FET's WITH 

S5 & $10 ORDERS.? 
DATA SHEETS 

WITH MANY ITEMS. 

01000S  TRANSISTORS  TRANSISTORS  TRANSISTORS  LINEAR IC's 

ZENE RS  25 106  SO 24 754011  341 255538  211  1.913404 5 SI /0 

RECTIFIERS  21711  24 254097  N H 765640  707  M3401 5  1 20 
N456 to  171 700  48 754121  341 18541  SA 00 OM NI 6  120 
71194  6 • // WI  1 $I 25412/  3/50 18050  05 00 1.643401 17  120 
1413 to  „ 151611  50 25 254124  SIN CPSSI  54 00 1.411401 15  I 10 
4416  • •' 251/11  20 254241  III 8101  4$1  LRA M 74  I 20 
746 to  2111190  II 7542 0  941 E101  1 SI 1.911/65•  55 
5159  AI N]  18 75 050  441 0107  51 LM1715  250 
914 . 1511 252219  24 254274  641 (115  141 113805  I 29 
116210  .„ 252712  6 SI 254302  91. 4 6111102 to•  „ 505555, 291 
5974  •' 71112270  407 241303  11 PURI M  1135554  30 90 
53064  611 251369  541 2543311  4/ MM112  4 SI 1.91/09C11  29 
53600  641 752605 lo  2543601.  241 1/1154515  1 SI IMP (19CN  19 
114001 . 12/S1 757901  244391  II 5E1001  4 SI 14112314  7/11 
NA M  12/SI 70 4115  SO 24 754192  SO 90 SO 7007  4 SI , 4517311•  331 
44593  17/31 4410114  21 254416  SI 5674.1  4 SI 1.9173911  0100 

54404  0769 7112191. SI 2N4.116A  SO 10 5E2002  I'S? 11.1741C11  3/1 
1149116  11141 40553  31 50 251156 to  3, 505001 lo  s, 1.61741C1I•  411 
1144111  11141 7113543  6 SI 251161  5E5003  1.171741 0114  34 
54901  111/S1 700561  4 SI 711416/1  751 5E5070  Sol 00 IMM/C5  65 
114141  1541 7113565 to  3, 754161E  7 St 11521ta  141111 DIP  35 
114164. 75/11 073561  754811  97 50 115/1  /NU 01P  I 00 
54370 to  vs , 743631  I'S? 754141  St DIGITA ,  14451 ,13111 10 
543/2  243631A  551 2114965  3 SI  1.013045  1 15 
04451  15'11 213641  5 SI /55017  4 SI "DA MN  Si IS 7.7.„..  3,51 

16 54171 to  253547  IS? M OM  4 SI S5/10114  LM21115  51 40 
54151  151641  6 SI 155116 to  ;  51425 MCP  I 55 

„ 761544  4 SI 255135  2/400E  I 95 
55236  263646  4 SI 255131  VS1  LA M M  I 75 

7111611to  s, 255139  551  " 143045  44 

n /54  40 141307551  I 45 

S5/4/55  15 1171.6'  62 
3, 55/ 4905  44 15439145  55 

PC41940  I 50 
SI LINEAR IC's  RD4194111•  250 

51 50 1.911005  SI M R01115115•  I 25 
1 90 191101 AM  .11 RCA1115111•  275 
3 SI 1.1•130111  70 41542SOCN  200 
6031 l4130011  RS A MNON  55 
3 SI 11.130914  .94 455560  85 
SI 103115  JO 11555117  50 

S3 00 103207 5  IN 11411105115  1 25 
/50 l943208 17  1.39 1431 DIP . 175 
12 00 1.611709 15  1.15 DM/S412  II 

*SUPER SPECIALS: 
1534  Ger maniu m Diode 

15914  100V '101n4 Diode 

154001 50V'IA Rectifier 
1N4154 30V 15914 
EIR I 50V /LA Elmdge Rev 

252222  NPN Transistor 

252907 PNP Transistor 

2103055 Power Kistor 10A 

2N3904 INPN Amp 'Sw . 100 
253906 PNP Amp Sw . 100 

CP650 Power FE T '.A mp 

10/51  FSA2501 M Diode Array  2/51 

20151  MPF102 200M11, OF Amp  3/51 

15/St  40673 MOSFET RF Arno  51 75 

25/51  LM324 Clued 741 Op Al,,,,  94 

451  LM376 Pot Volt Reg niDIP  55 

6/S1  NE555 Ti mer mDIP  .38 

61S1  LM723 2 37V Reg DIP  3/S1 
SO 75  LM741 Comp Op Amp mDIP  631 
6 St  LM1458 Dual 741 niDIP  3/51 

6 51  CA3086 5 Trans Array DIP  62 

$5  RCA29 Pwr %dun 1A 30W  70 

RF391 RF Power Arno Transistor 10 25W es 3 30MHr TO 3 

555% TI1111.1 1..s 1hr Different pitiout from 555 Iw 1data/ 

RC419416 Dual Tracking Regulator • 0,2 to 30V ea 200mA TO 66 

RC4195TK Dual Tracking 117,101alot • 15V PI 100mA (TO 661 
8038 Wavefor m Gen.. ..,  Wave Wi th ClICUltS & Data 

55 00 

3/51 

$2.50 

02.25 

$3 75 

SPECIALS  THIS MONTH ONLY 
1N34A  Germanium Diode 60V 10inA 
1N270  Germanium Diode 80V 200mA 
1N914  Silicon Diode 100V 10mA 
1N6263  Hot Carrier Diode (HP2800, etc.) 
F7  Power Varactor 1-2W Out @ 432MHz 

(Specs & Circuits included with F7) 
DIODE GRAB BAG-Mixed zeners, rectifiers, etc. 

2N706  NPN High-Speed Switch 75ns 
2N918  UHF Transistor-Osc/Amp up to 1 G Hz 
2N2609  P-Channel FET Amplifier 2500..mhos 
2N2920  NPN Dual Transistor 3mV Match 225 
2N3904  NPN Amp/Switch . 100 40V 200mA 

2N4122  PNP RF Amplifier & Switch 
2N4869E  N-Channel Audio FET Super Low-Noise 
2N4888  150 Volt PNP Transistor for Keyer 
E112  N-Channel FET VHF RF Amp 
TIS74  N-Channel FET High-Speed Switch 40' 

TO-220  Mounting Kit-Mica insulator & bushing 

10/S1  LM308H 
4/S1  LM309K 
25/S1  LM317K 
S1.00  LM380N 

NE565A 
S2.00 

LM723CN 
50/S1  LM747 

4/S1  2102 
4/S1  21400E 
S1.00  CA3018A 
2.95  CA3028A 

8/S1  CA3075E 

3/S1  RC4558 
2/S1  N5556V 
2/S1  N5558V 
3/S1  8038 
3/S1  8223 

10/S1  LP-10 

Low Bias Current Op Amp- Super 709 
5 Volt Regulator  TO-3 
Adjustable Voltage Regulator  2-37V 
2 Watt Audio Power Amplifier  DIP 
Phase Locked Loop  DIP 

Precision Voltage Regulator 
Dual 741 Compensated Op Amp  DIP 
1024-Bit Static RAM (1024 x 1)  DIP 
FET-Input Op Amp- like NE 536/..A740 
4-Transistor Array/Darlington 
RF/IF Amplifier DC to 120MHz 

FM IF Amp/Limiter/Detector  DIP 
Dual High Gain Op Amp  inDIP 
Precision Fast Op Amp  niDIP 
Dual Hi Gain Op Amp- Comp.  mDIP 
Function Generator/VCO with circuits 
256-Bit PROM (32 x 8) 5Ons 

LOGIC PROBE kit-TTL, CMOS, etc. 
Machined case included-1/2 hr. assembly 

SEND FOR ADVA'S NEW 1978 CATALOG 
OVER 700 SEMICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 13d STAMP. 

LA_ DIA ELECTRONICS 

S0.84 
.84 
3.50 
.94 
.94 

DIP  3/S1 
2/S1 
S1.75 
1.95 
.99 
1.45 

1.45 
3/S1 
2/S1 
3/S1 
S3.75 
2.89 

S7.85 

BOX 4181 EP 
VVOODSIDE, CA 94062 
Tel. (415) 851-0455 

A24 
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.Foronce 

A sleek graceful sailing vessel glides across the sometimes green, 
sometimes blue Caribbean. The cargo: you. And an intimate group 
of lively, fun-loving shipmates. 

Uniform of the day: Shorts 
and tee shirts. Or your bikini 
if you want. And bare feet. 

Mission: A leisurely cruise to 
remote islands with names 
like Martinique, Grenada, 
Antigua—those are the 

ones you've heard of. Before 
the cruise ends, you'll 

k 

„ l ai r .;... j 

know the names of many 
more. You'll know intimitely 

the enchanting different 
mood of each...and its 
own beauty and charm. 

Windjammer Cruises. 
wio 

Name   

04 Wass 

C.I,   

Life aboard your big 
sailing yacht is informal 
Relaxed. Romantic. 

There's good food. 
And 'grog: And a few 
pleasant comforts... 
but any resemblance 
to a plush pretentious 
resort hotel is 
accidental. 

Spend 6 days 
exploring paradise. 

Spend six nights watching the moon rise and 
getting to know interesting people. It could be 
the most meaningful experience of your life 
...and it's easily the best vacation you've had. 

A cruise is forming 
now. Your share from 
$290. Write Cap'n Mike 
for your free 
adventure booklet 
in full color. 

Come on and live. 

lehooe 

P.O. Box 122, Dept. 622  Miami Beach, Fl 33139 
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Frequency 
Counter 

$ 7 9 95 kit 
You've requested it, and now it's here! The CT-50 frequency 

counter kit has more features than counters selling for twice the 
price. Measuring frequency is now as easy as pushing a button, the 
CT-50 will automatically place the deci mal point in all tnodes, giving 

you quick, reliable readings. Want to use the CT-50 mobile? No 
problem, it runs equally as well on 12 V dc as it does on 110 V ac. 

Want super accuracy? The CT-50 uses the popular TV color burst 

freq. of 3.579545 MHz for time base. Tap off a color TV with our 
adapter and get ultra accuracy - .001 ppm! The CT-50 offers 
professional quality at the unheard of price of $79.95. Order yours 
today! 

CT-50, 60 MHz counter kit   $79.95 

CT-50 WT, 60 MHz counter, wired and tested    159.95 
CT-600, 600 MHz prescaler option for CT-50, add   29.95 

ICT.S0  frequency counter 

1 E 5. 3 7 0 4 E 5 1 

41 =• 

Input 
DMa  Sc 

A S •  4111 , 
wt. le 

UTILIZES NEW MOS-LSI CIRCUITRY 

SPECIFICATIONS 

Sensitivity: less than 25 my. 

Frequency range: 5 Hz to 60 MHz, typically 65 MHz 
Gatetime:  1 second, 1/10 second, with automatic decimal 
point positioning on both direct and prescale 
Display: 8 digit red LED .4" height 

Accuracy: 10 ppm, .001 pp m with TV time base! 
Input: BNC, 1 megohm direct, 50 Oh m with prescale option 
Power: 110 V ac 5 Watts or 12 V dc @ 1 Amp 
Size: Approx. 6" x 4" x 2", high quality aluminu m case 

Color burst adapter for .001 ppm accuracy 

CB-1, kit     S14.95 

0  Want  a clock  that 
looks good enough for your 

living room? Forget the com 
petitor's  kludges and try one of 

ours!  Features:  ju mbo  .4"  digits, 
Polaroid lens filter, extruded alu minum 

case available in 5 colors, quality PC boards 
and super instructions. All parts are included, no 
extras to buy. Fully guaranteed. One to two hour. 
assembly time. Colors: silver, gold, black, bronze, 
blue (specify). 
Clock kit, DC-5     $22.95 
Alar m clock, DC-8, 12 hr only   24.95 
Mobile clock, DC 7   25.95 
Clock kit with 10 min ID timer, DC-10   25.95 
Asse mbled  and  tested  clocks  available,  add 
$10.00 

CLOCK KIT 
6 digit 12/24 hour 

VIDEO TERMINAL 
KIT $149.95 

A compact 5 • 10inch PC card tnai requires only an ASCII 
keyboard and a TV set to becom• • cOmp... rnter.tnre term.. 
tor connection to stow unclogs . .. •synchronous rnterfac• Ir• 
many features alit single 5 volt wt ., crystal controlled rens and 
iieud rates lup to 9600 beuill, 2 Istitt  at 32  .••••• to 16  66 . 
read to .11 from memory, computer end k•yboard operated curso. 
arid page control. Perot, err. display and control, power on 
mitirtlit•tion, lud 64 Chafactef ASCII dotp,n. bloc,. type  
ursor Keyboard/compute• control backspaces, forward spaces, I.. 

ree ds, re. 1... .ds, home, r•tsens curs. A . clears PNIE. D••• 
10 End of lirks. selects oag• I or 2, reads from of ro memory Tb• 
ard requires 5 rods at approx 900 Or. and outputs 
0hn• com .srt• rod. 

1143216 Kit 
1113716. Asap . . •nd Tasted 
VO 1, Video to RF MoclulADOrlt0 

6149 05 
239 E., 
695 

 = MO 
TONE DECODER KIT 
A complete lane decoder on a single PC Board 
FeatU ,ES  400.5000 Hz adiustable Irequency 
'erg., voltage ,egulation, 567 IC. Useful for 

touch-lone decoding, tone burst detection. F SK 
demod, signaling, and many other uses Ilse 7 

12 button touch tone decoding. Runs on 5 
to 12 volts 
Complete Kit, ID -I  .. $4.95 

CHEAP CLOCK KIT  $8.95 
DC-4 Features  Does not 

•6 digit .4" LED  include board 
• 12 or 24 format  or trans ormer 

PC Board 

$2.95 
Transformer 
$1 49 

CAR 
CLOCK 
KIT $27.95  I n 

12/24 no,,, 12 Volt AC or Os 
•.1.11 ACCUIN, it TOPUtd1/171011111 
•6 turn . 4- LED readouts 
• Easy. Ii' DO W., .0010E 
•D•sol , wanks with gibbon 
•Case, mounting bracket included 
• Super onstrucyons 
”mo.•t•  IIC // 

AUTO-DIMMER 
$2.50 

Autornat.cally  .1... 
dup . tor95... Pc ". 

SUPER-SNOOP A MPLIFIER 

A super-sensitive amplifier which will pick up a 

pin drop at 15 feet! Great for monitoring 
baby's  room or as a general purpose test 
amplifier. Full 2 watts of output, runs on 6 to 
12 volts, uses any type of mike. Requires 8-45 
ohm speaker. 
Complete Kit, 8N-9  $4.95 

FM WIRELESS MIKE KIT 

Transmit up to 300' to any FM broadcast radio, 
uses any type of mike. Runs on 3 to 9 V. Type 
FM-2 has added super sensitive mike preamp. 
FM-1   $2.95  FM-2  $4.95 

600 MHz 

PRESCALER  11 ,10 

Extend  the  range  of  your 

counter to 600 MHz. Works with 
all  counters.  Less  than 150 my 
sensitivity. Specify  10 or 1100 
Wired, tested, PS-18  „ $59.95 
Kit, PS lB    $44.95 

30 watt  2 meterPower A mp 
The  fa mous  RE  class  C po wer 

amp now available mail order , Four 
Watts in for 30 Watts out, 2 in for 15 
out, 1 in for 8 out, incredible value, 
complete with all parts, instructions 
and details on T R relay. Case not 
included. 

Co mplete Kit  PA 1   $22 95 

CALENDAR ALARM CLOCK 
Has every f eature one could ever ask for 
Kit  includes  everything  except  case, 
birild it into wall, station or even ceri 
FEATURES: 

• I, lirgtts, 5." High LED  S12/24 How Format 
•  shows mo Abby •Sn00. botton 
• T  24 How AOstol  • 7001 clop dots aid' 
• list . y back up 011th bp.in On cr . 

Complete Kit, less case.DC-9  834.95 

COLOR ORGAN/MUSIC LIGHTS 

See music come alive! 3 different lights flicker 
with music or voice. One light for lows, one for 
the mid-range and one for the highs. Each 
channel individually adjustable, and drives up 
to 300 watts. Great for parties, band music, 
nite clubs and more. 
Complete Kit, ML-1  $7.95 

5314 Clock 
74S00 
745112 
7447 
7473 
7475 
7490A 
74143 

$2.95 
.35 
.75 
.79 
.35 
.50 
.55 
3.50 

LINEAR 
555  $ .50 
556  .75 
566  1.49 
567  1.49 
1458  .50 
LED DRIVER 
75491  .50 

75492  .50 

REGULATOR 
78MG  $1.49 
309k  89 

309H  V  '99 
340K 12  er  .99 

• 
7805  C„)  .89 
7812  4441  .89 
7815  C,  89 
7818  89 

TRANSISTORS 
MRF 238 30W VHF 

2N3904 type 
PNP 2N3906 type 
NPN Power Tab 40 W 

PNP Power Tab 40W 
F ET MPF 102 type 
UJT 2N2646 type 

2N3055 NPN Power 

$11.95 
10/$1.00 
10/$1.00 
3/51.00 
3/$1.00 
3/$2.00 
3/$2.00 

.75 

LED BLINKY KIT 

A great attention getter which alternately 
flashes 2 Jumbo LEDs. Use for name badges, 
buttons, or warning type panel lights. Runs on 
3 to 9 volts. 
Complete Kit  $2.96 

DIODES 1KV.2.5A   5/$1.00  100V.1A   10/S1.00 1111914A type   50/52.00 

LED DISPLAYS 
END 359   /5 
FND 510   1.25 
DL 707  1  25 
HP 7730  1  25 

Red Polaroid Filter  .4.25 

741 OP-AMP SPECIAL 
Factory prime mini dip with both 

Xerox and 741 part numbers 

10 for S2.00 

X 1 125  .59 

•u  igriji 
P.O. Box 4072 Rochester NY 14610 

(716) 271-6487 

SOCKETS 
14 PIN  5/81 00 
16 PIN  5/81 00 
24 PIN  2/$1 00 
40 PIN  3/S2 00 

FERRITE BEADS 

with info and specs 
1 5/51.00 
6 hole Balun Beads 
5/S1.00 

TELEPHONE ORDERS 

WE LCOME 

master charge 

" I 

Satisfaction 

guaranteed or 

m on•Y r • 
fu n d e d. 

COD,  add 
S1.00. Orders 
under $10.00 

add 5.75. NY 

resident* add 

POWER SUPPLY KIT 
C11111 0f•te 11,1111. regulated power supply pro 
01105 variable ±15 vain at 200 rnA and •5 oolts 
et 1 Amp. 50 my load regulation good I atering 
end small sae. Kit less transformers Requires 
FA Y tl Amp and 18 to 30 VCT 
Complete Kit, PS.3LT  $6.95 

Air 
SIREN KIT 
Produces upward and downward wail char-
acteristic of police siren. 5 watts audio output, 
runs on 3-9 volts, uses 8-45 ohm speaker. 
Complete Kit, SM-3  $2.95 

DECADE COUNTER PARTS 

Includes: 7490A, 7475, 7447, LED readout, 
current limit resistors, and instructions on an 
easy to build low cost frequency counter. 
Kit of parts, DCU-1  $3.50 
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FAMOUS HAMTRONICS PREAMPS 

let you hear the weak ones! 

AT LAST! A 2 METER SSB 
p•A's1  TRANSVERTER 

O9c iiiil At a price you can afford 
Use inexpensive recycled 10 or 11 meter ssb exciter on 2 meters. 

Great for OSCAR, SSB, FM, ATV. Over 10,000 in 
use throughout the world on all types of receivers. 

P9 Kit  512.95 

P14 Wired $24.95 

Deluxe vhf model for app-
lications where space permits. 

•1-1/2 x 3" 'Covers any 4 MHz band •12 Vdc 
'Ideal for OSCAR 'Diode protection •20dB gain 

MODEL  RANGE 

P9-LO  26-88 MHz 
P9-HI  88-172 MHz 
P9-220  172-230 MHz 
P14 Wired  Give exact band 

144: 11 21/ . 
Miniature VHF model for 

•Covers any 4 MHz band  tight spaces - size only 
• 20 dB gain  •12 Vdc  1/2 x 2-3/8 inches. 

MODEL  RANGE 

PS Kit  SI0.95 
P16 Wired  $21.95 

P8-LO  20-83 MHz 
P8-HI  83-190 MHz 
P8-220  220-230 MHz 
P16 Wired  Give exact band 

P15 Kit  $18.95 

P35 Wireod $34.95 

'Covers any 6 MHz band in 
UHF range of 380-520 MHz 
•20 dB gain • Low noise 

FM CW TRANSMITTER KITS 

BUILD UP YOUR OWN GEAR FOR OSCAR CW 
OPERATION, FM REPEATERS, CONTROL LINKS 
•Professional Sounding Audio •Free of Spurs 
*Completely Stable •Built-in Testing Aids 

140 11 Channel 200 MW Exciter Kit for 2M or 
6M band   $39.95 

120 Tripler/Driver Kit. Use with 140 for operation 
on 432-450 MHz band   $19.95 

FEATURES: 
• Linear Converter for 558, CW, FM, etc. 
•A fraction of the price of o.her units 
•2W p.e.p. output with 5 MW of drive 
•Use low power tap on exciter or attenuator pad 
'Easy to align with built-in test points 

VX2-( ) TRANSVERTER KIT  159.95 

A25 Optional Cabinet for Xverter&PA $20 

Frequency Schemes Available: 
VX2-4  28-30 = 144-146  Other frequency 
VX2-5  28-29 = 145-146  ranges available 
VX2-6  26-28 = 144-146  on special order 

2M LINEAR POWER AMPLIFIERS: 
LPA 2-15 Kit  15 W p.e.p.  $69.95 
LPA 2-70 Kit  70 W p.e.p.  $139.95 

New VHF&UHF Converter Kits 
let you receive OSCAR signals and other exciting 

SSB, CW,& FM activity on your present HF receiver. 

MODEL 

C50 
C144 
C145 
C146 
C110 
C220 
Special 

either one 

-ONLY $34.95 
including crystal 

RF RANGE (MHZ) I-F RANGE 

50-52  28-30 
144-146  28-30 
145-147 (OSCAR)  28-30 
146-148  28-30 
Aircraft  28-30 
220 bond  28-30 
Other if & rf ranges available 

VHF UHF FM RCVR KITS 

,, ,, Y7 YrlIffrffrr 

180 RF POWER AMPLIFIER MODULES FOR ABOVE 
'No tuning •VSWR Protected •Wired and Tested 
•Rated for Continuous Duty - Great for Repeaters 

180-150: 140-175 MHz, 20-25W output  $79.95 
180-450: 430-470 MHz, 13-15W output  $79.95 

* NEW GENERATION RECEIVERS 
* MORE SENSITIVE *MORE SELECTIVE (70 or 100 dB) 
* COMMERCIAL GRADE DESIGN 
* EASY TO ALIGN WITH BUILT-IN TEST CKTS 
* LOWER OVERALL COST THAN EVER BEFORE 

R70 6-channel VHF Receiver Kit for 2M, 6M, 10M, 
220 MHz, or com'l bands   $69.95 
Optional xtal filter for 100 dB adj chan  10.00 

mann 
R90 UHF Receiver Kit for any 2 MHz segment of 
380-520 MHz band   $89.95 

MODEL 

C432-2 
C432-5 
C432-7 
C432-9 
Special 

RF RANGE (MHZ) I-F RANGE 

432-434  28-30 
435-437(OSCAR)  28-30 
427.25  61.25 
439.25  61.25 
Other if & rf ranges available 

A9 Extruded Alum Case/Connectors  $12.95 

* FREE 1978 CATALOG* 
40 PAGE CATALOG IS YOURS FOR THE ASKING! 

IT'S EASY TO ORDER! 
O CALL OR WRITE N O W FOR FREE 
CATALOG OR TO PLACE ORDER! 

()PHONE 716-663-92 54.  (Answering 
service evenings and weekends for your con-
venience. Personal service 9-5 eastern time.) 

()Use credit card, c.o.d., check, m.o. 

OAdd $2.00 shipping & handling. 

IN CANADA, send to Comtec; 5605 Westluke Ave; 
Montreal, Que H4W 2N3 or phone 514-482-2640. 
Add 28% to cover duty, tax, and exchange rate.  . 

ham ronics, inc. 
182-13 Belmont Rd; Rochester, NY 14612 H16 



• No COO'S 
• Send dime at MO 
• MemetCharge of VISA accepted 
• Team Residents add 5% sac lam 

• Emmen ceders add 10%120% eirrimill 
• Catalog inclu ad 0tb each mt . 
• Orden omit 850 mita 10% discount 

Output. 
Current: 

Current 
Limit: 

P. 0. BOX 19442E  DALLAS, TEXAS 75219 PHONE ORDERS (214/8213240) ON MASTERCHARGE & VISA 

PS-1 4 2V, SA 
Powerc Supplly It 

If its POWER you need, than look no further. The PS 14 
gives you a highly regulated power supply with features 
only the commercial units offer at a fraction of the cost. 
Compare our specs with any other unit on the market and 
then compare our price! 

SPECS: 
11.5-14.5 adjustable 
15A continuous, 20A 

Adjustable  Foldback 
type 

Ripple:  Less than 1% OD 15A 
Regulation  Better than 200 milli 

volts from no load to 
full load 

Thermal:  Adjustable thermal shut 
down  protects  series 
pass. 

YOU GET: 
• Heavy duty  12 lb. transformer 
• 2 large finned heatsmks 
• Regulator  PC  board  with  all 
parts. 

' Huge 34.000 mfd computer grade 
filter cap. 

' 40 amps of series pass trans-
lators 

' Wire,  transistor  mounting kits, 
line cord 

$39.95 
Less Case & Meters 

THE 7,AS7 CHANCD 
THAT'S RIGHT! THE LAST CHANCE TO BUY OUR 
SUPER  POPULAR  MK-05 MINI  MOBILE SIX  DIGIT 
CLOCK KIT at this super low price. The response has been 
great but supplies are starting to run low. So order NOW! 
Features: 

Small enough to mount 
in the instrument panel. ' Quartz crystal timehase 

• Toroid & zener noose & over. 
voltage protection. 

• Magnified  .15.  6 digit  LED 
readout 

• Complete with presettable 24 hr. 
alarm. 

' 9-14 VDC Oa 40 to 50 ma. 
• Readouts can be suppressed 
• EASY, QUICK ASSEMBLY! 
• All components required included 
(you supply the speaker). 

• Top  quality  drilled  & plated 
PC Boards 

• Clock hoard: 2.6" x 2" 
• Readout  board:  2 3/8"x.75" 

METERS: Quality 3Y2" meters for PS 14. 0 15VDC. 0-25 
ACD matched set. Individually packaged. 
NOT SURPLUS' 

2N6028 

SPECIAL! riuction  super  for 
Limited Oty! 

Programmable  uni 

oscillators,  timers, LM567 Tone 
i time delay etc. 50c  = = Decoders 

= while they last! 

MICRO TRIMMER 
CAPS 

Tiny 4-40 pfd 
trimmer used orig-
inally  in watches! 

3/$1.00 

99c 

MC1469R 
500ma postive regu 
Iator. 3 to 30 volts. 
with complete specs 
and applications. 
$1.25 - house no. 

12.50/set 

MJ900; MJ1000 
Complimentary Dar 
lington. PNP. NPN 
power transistor. 8 
amps, pair for S3. 

No. 30 Wirqwrap 
Wire. Kynanacket. 
4 colors.  100  ft. 
of each color. $4.00 

(400') 

2N6111 
PNP 

Transistors 
40Watt 3A 
TO 220 case 
2/S1.00  ••=4,1 

OVERVOLTAGE PROTECTION KIT:  $6.95 
Provides cheap insurance for your expensive equipment. Trip voltage is adjustable 
from 3 to 30 volts. Overvoltage instantly fires a 25A SCR and shorts the output 
to protect equipment. Should bl• used on units that are! used. Directly compatible 
odith the PS 12 anti PS 14. All electronics supplied. Drilled & plated PC board. 
Ilhilor ()VP 11 

MC1351P FM IF 
AMP.  14  pin  IC. 
Complete FM sound 
subsytem, similar tc 
LM2111. house no. 

5/$1.00 

ROCKER 
SWITCHES 
()PDT Rocker 
Switches 
5/S1.00 

Multicolored 
26 Conductor 
Ribbon Cable 

No. 28 wire with 
a woven binder. Su 
per Flexible' 
10'  roll  - $2.95 
50'  roll  - $9.95 

CA3011 Wideband 
IC  50c 

2N3569 NPN 
epoxy  TO 5 case. 
VCE0=60: Hfe=300 
800MW power 

6/$1.00 

220mfd 
@25V 

Axial Cap 
7/$1.00 

500mfd 
@35V 

Axial Cap 
5/$1.00 

741 Amps 
8 pin mini dip 
5/S1.00 

1458 Dual 741's8 pin mini dip 

3/S1.00 

••••• 

g  Heatshrink 
-_ --

Tubing 
1100mfd @ 35 LI A very good asst. 
Axial Capacitor E of  3/32",  1/8", :--Z 

4/$1.00  :-.. 3/16" 1/4" & 7/16"  
Sprague  -'"'" 6" lengths  12 pcs.  .zr,z.„....z. 

75c 

WESTON MICRO 
PC mount trim 
pots. Single turn 

1K.  3/$1.00 

FANTASTIC NEW SOUND SYNTHESIZER IC $3.95 each 
Make any sound under the sun with this 28 ,pin marvel! 
Single IC contains: Noise generator, super low frequency 
OSC, VCO, one  shot, mixer envelope control and amp. 
works from a single 5 to 9 VDC source. With 8 page manual. 

MK-06 Clock/Calendar 
Auto Home Clock Kit 

Wit designed this to be • SUPER CLOCK 
with ALL the features you want. Quality 
double sided PC boards rook. assembly 
easy. Mobil. 112VDC) or hornet 112VACI 

• Largo 11.. LED Readout  • Inter ., TInleb••• it 
• APAMM Indication  admelable 
• zerzom en, mlando.  • Orem. * Alert" with 
d idlags automaticallt  em 

• Noose end smite. me 
• Display Can be dimmed  section omens 

Menem,  • Single front mounted 
• Funning Colon counts  talon/ sent . *dome Si, 
•seconds  functions 21.50 

Mini Grandfather Clock Kit - $39.95 

Just in case you have spent the last 
six months in Siberia, we will tell 
you one more time that Bullet has 
the  ONLY Completely  Electronic 
Grandfather Clock Kit in the world 
that has all the below listed fea-
tures. The biggest problem we have 
is to try and describe how unique 
and fascinating this clock really is! 
The Swinging LED Pendulum and 
Matching  Tick lock  sound are a-
vailable only on our clock. In addi-
tion the electronicchime notes each 

hour  he: 3 times for 3 o'clock). 
Housed in the optional Solid Hard-
wood Case, the unit makes a beau-
tiful addition to any room as well 
as a great gift. 
• 'A" 4 digit LED readout 
• Adjustable tone & duration on 
chime 

• Simulated swingingpendulum uses 
LEDS 
All CMOS construction 
All electronics, switches and 
transformer included 
Quality plated PC boards 121 
6.5" x 4.5" 

Above item 
FREE' 

with 515.00 
purchase or 
morel 

BULLET  LUCKY 
NUMBER  FOR  FEB. 
IS:  158501.  (Num-
ber worth $100.; num-
bers are in catalogs.) 

BEAUTIFUL  HARDWOOD  CASE 
FOR MG-01: Case is cut, groin's) 
and  finished  for  clock.  Includes 
ruby front filter. Quick, easy assem-
bly requires only 4 screws (inc.) 

$19.95 

You've  read  the  reviews 
on our MK-03 clock/Timer 
Kit. Wait till you see the 
new MK-03A 6 Digit Clock/ 
Timer Kit: 

• Separate  24  hour  clock  and 
24 hour elapsed timer functions. 

• Presettable alarms on both clock 
and timer 

• Smaller  more  compact  kit  is 
2%" wide x 3 5/8" long x V/z" 

• Super revised manual makes as-
sembly easy 

• Many options available by adding 
switches. 

• Sold less case & switches. 

$28.95 (Will fit standard 3 1/8" 
instrument case) 
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EE 
N E W LSI TEC H N OL O G Y 

FREQUENCY COUNTER 
TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE 
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 

TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY 
OPERATION IS NOW PRACTICAL],  DEPENDABILITY,  EASY ASSEMBLY AND 

REVOLUTIONARY LO WER PRICING! 

  60 MHZ COUNTER WITH CABINET & P.S.   

.. 650 MHZ PRESCALER NOT SHOWN]   

MODEL eFC-50WT  ... 60 MHZ COUNTER WIRED. Teggfg) & CAL  
MODEL eFC-50/E00 WT• . 800 MHZ COUNTER WIRED. TESTED 

KIT#FC 50C 

KIT SIPSL-650 

KIT 70018 WITH 6 . 5- DIGITS 
KIT  7001C WITH 4  6" DIGITS Er 

2 3" DIGITS FOR SECONDS 
KIT 7001X WITH 6- 6- DIGITS 

KITS ARE COMPLETE ILESSCABINETI 

PLEXI 

LEAD 2E90 

SLI ME " 

CABINETS 
Great for Clocks or any LED 

Digital  project Clear-Red 

Chassis serves as Bezel to 
increase contrast of digital 

ABINET I displays 

3"H,6%"W,5%"D Black, White or 
CABINET II  Clear Cover 
211"H,5"W,4"D  $6.50 ea  

RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS 

*119" COMPLETE! 
29.95 

 165.95 
199.95 

SIZE: 
3" High 

6" Wide 
51/2 " Deep 

FEATURES AND SPECIFICATIONS: 
DISPLAY: 8 RED LED DIGITS .4" CHARACTER HEIGHT 
GATE TIMES:  1 SECOND AND 1/10 SECOND 
PRESCALER WILL FIT INSIDE COUNTER CABINET 
RESOLUTION: 1 HZ AT 1 SECOND. 10 HZ AT 1/10 SECOND. 
FREQUENCY RANGE: 10 HZ TO 60 MHZ. (65 MHZ TYPICAL!. 
SENSITIVITY  10 MV RMS TO 50 MHZ. 20 MV RMS TO 60 MHZ TYP. 
INPUT IMPEDANCE, 1 MEGOHM AND 20 PF. 
[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.' 

ACCURACY'  • 1 PPM I • .0001 .) :AFTER CALIBRATION TYPICAL. 
STABILITY WITHIN I PPM PER HOUR AFTER WARM UP 1.001 % %TALI 
IC PACKAGE COUNT: 8 IALL SOCKETED' 
INTERNAL POWER SUPPLY: 5 V DC  REGULATED. 
INPUT POWER REOUIRED: 8-12 VDC OR 115 VAC AT 50/60 HZ. 
POWER CONSUMPTION: 4 WATTS 

KIT •FC•50C IS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP-BY-STEP INSTRUCTIONS 
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED 

SEE THE WORKS Clock KII 

Clear Plexiglas Stand 

.6Big 4" digits 
•12 or 24 hr time 
•3 set switches 
•Plug transformer 
• Eparts included 

Plexiglas is 
Pre-cut & drilled 

Kit 18504 CP 

Size 6 H,4 " W 3 D  Se  m b1ed 
As  

'23" 2P45. 419 ea 

XTAL TIME BASE 
Will enable 
Digital Clock KIES 
or Clock-Calendar 
Kits to operate 
from 12V DC 

1"x2"PC Board 
Power Req 5-15V 
(2 5 MA TYP ) 
Easy 3 wire hookup 
Accuracy  _t 2PPM 

#113-1 (Adiustable 

omplete Kit $415 

, ..95 

c-171FIT I rn rinnfroi Mfr.' l'IT _  _ii_L — lilt 
ORM- TIITIE- 517002E ;3123R111 MORE la 70/71 

FOR THE BUILDER THAT WANTS THE BEST FEATURING 12 OR 24 HOUR TIME — 
29 -30-31 DAY CALENDAR.  ALAR M. SNOOZE AND AUX. TI MER CIRCUITS 

Will alternate time (8 seconds) and date (2 secondslor may be wired for time or date display only, 
with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm 
with a repeatable 10 minute snooze alarm, alarm set Et timer set indicators. Includes 110 

VAC/60Hz power pack with cord and too quality co mponents through-out. ____. —' 

t c 
A , 

012 02 q'S 3 

7001 8 DISP, A 

ALL 7001 KITS FIT CABINET I AND ACCEPT CI ART2CRYSTAL TIME  A  KIT I • 

PRINTED CIRCUIT BOARDS for CT 7001 Kits 
sold separately with assembly info PC Boards are 
drilled Fiberglass  solder  plated  and screened 
with component layout. 

AUTO BURGLAR 
ALARM KIT 
•NE•SV TO ASSE MOLf ANDE•Sv TO ,STALL 
ALARM PROVIDING MART  FEATURES NOT 
NORMALLT FOUND  KEYLESS ALARM HAS 
PROVISION  FOR  POS  &  GROUNDING 

SWITCHES OR SENSORS WILL PULSE ROAN 
PIEL AV AT 'NE RATE OR DRIVE SIREN  Alir 
PROVIDES  PROG AAAAA OLE  TIME  DEL •,S 
FOR Exa  ENTRT  ALARM PERIOD  UNIT 
...CR AYS UNDER DASH  RE MOTE  SWITCH 
CAN SE M OUNTED * NEI% 0E515E0  CMOS 
Rit mOILITV  RESISTS  F•LSE  ALARMS 

PROVIDES FOR ULTRA DE•ENCIAOLE ALARM 

DO NOT OE FOOLEDOT Low PRICES . THIS IS • 
TOP M ALI " COMPLETE KIT WITH ALL PARTS 
INCLUDING DETAILED DRA WINGS AND IN 
STRuCT.ONS  OR  •vAiL•SLE  .H .ED  AND 

TESTED 

KIT# AL R-1 

$9.95 

#AL R-1 WT 

WI RE D & 

TESTE D 

$19.95 

Specify for 7001 

13, C or X - S 7.95 

VARIABLE REGULATED 

1 A MP 

PO WER SUPPLY KIT 
. VARIABLE FROM 410 14V 
• SHORT CIRCUIT PROOF 
• 723 IC REGULATOR 
• 2N3055 PASS TRANSISTOR 
• CURRENT LIMITING AT 1 Amp 
KIT IS COMPLETE INCLUDING 
DRILLED 8 SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS Mess TRANS. 
FORMER)  KITIIPS-01  511.95  
TRANSFORMER 245 CT AM 
provoe 30014A at i2V and 
Arno at 5V.  S3 SO 

SPECIAL PRICING! 
PRIME - HIGH SPEED RAM 

21102-3 40e4s 
LOW POWER - FACTORY FRESH 
1-24  $1.75 ea.  100-199 $1.45 ea. 
25-99  1.60 ea. 

1000 AND OVER *1.29 ea 

JUMBO DIGIT CLOCK 
A complete Kit (less Cabinet) featuring: 
six .5" digits. MM5314 IC 12/24 Hr. 
time. PC Boards. Transformer, Line 
Cord, Switches and all Parts. Ideal Fit 
in Cabinet II 

Kit #5314-5  *1995 21.38. 

JUMBO DIGIT 095 ea. 
CONVERSTION KIT  •-.v 

Convert small digit LED clock to large 
.5" displays. Kit includes 6 - LED's, 
Multiplex PC Board & Hook up info. 

Kit #JD-1CC For Common Cathode 
Kit #JD-1CA For Common Anode 

A2I24  "11  -14  " ninTr 
M O DEL 

142001 

12 V OLT A C or 

D C P O WERE D 

• 6 JUMBO 4" RED LED'S BEHIND RED FILTER LENS WIT I-I CHROME RIM 
• SET TIME FROM FRONT VIA HIDDEN SWITCHES • 12/24-Hr. TIME FORMAT 
• STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 
• BRIDGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-11P 
• OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key OP in Car. Etc.' 
• TOP  QUALITY  PC  BOARDS  8 COMPONENTS  - INSTRUCTIONS 
• MOUNTING BRACKET INCLUDED 

115 COMPLETE KIT  $ 2 r 5  3 OR  *25"  PA.C, $ .150  KIT .20Gi 

EA  MORE  ea.  •AC•I  E A 

ASSEMBLED UNITS WIRED 14 TESTED 
ORDER 92001 WT [LESS 9V. BATTERY]  $3 7 ” 
Wired for 12-Hr. Op. if not otherwise s 

H 
COD ORDERS WELCOME 

OPTOELECTRONICS, I N C. ORDERS TO USA & CANADA ADD 5°- FOR SHIPPING, 
HANDLING 8 INSURANCE. ALL OTHERS ADD 10 . 
ADDITIONAL S1.00 CHARGE FOR ORDERS UNDER 
$15.00 - COD FEE S1.00. FLA. RES. ADD 4  STATE 

03  TAX. 

MORE  e 
$3i595a. 

BOX 219  H OLLY WO OD, FLA. 33022 

PHONE [305] 921-2056 / 921-4425 

9,24. Wi; 1:LD 
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1N4721. Axial Lead. 200 PIV. 
HEAVY DUTY! 
House numbered 

ALL AMERICAN IC COUNTER KIT 4 
TTL Decade Counter with LED Readout 

INCLUDES:  1-7490 Decade Counter  All This 
40) 1-7475 BCD Latch No Dealers , 

1-7447 Display Driver  For $1.99! 
Please!  1- OPCOA SLA-1 LED R.O.   

4  Case 
3 AMP RECTIFIER  for Metal 

$1.00 
Prime New 

TTL IC's! 7401 - 12c 

7447 - 59c 

7448 - 59c 

7473 - 25c 

7474 - 25c 

7475  49c 

7490 - 49c 

7491 - 49c 

7492 - 42c 

7493 - 42c 

74194-- 95c 

8 Amp 200 PIV Triac 

TO-220 Case. 3 for $1 00 
FULL WAVE BRIDGE 

4 AMP - 200 PIV 

Super Deal!  .0  lot  55:15‘  

64 ea. 
COMPUTER MEG. OVERRUN! 

BYPASS CAPSTDual 741 O.P. Amps 
.1MFD 10 WVDC. 
Long Leads by Centralab. 

t4eNw15 for $1. 
.25" Lead Spacing 

#5558 by T.I. 
Mini Dip Package 

4 for $1. 
T.I. Military Transistor 

Government Contractor's Surplus. Originally cost $3.97 each. TO-18 Metal Case. 

NPN Silicon VCEO-40 V. ICBO-10 N.A. HFE at 100 ua is 250 to 700. Collector 

base capacitance is 4 PF MAX. Spot Noise Figure is 2 DB. MAX. All parts sub-

jected to 200 degrees C for 24 hours minimum. All parts were also burned in for 

168 hours at 25 degrees C. All parts RETESTED after burn in. These are super 

HI-REL, 100 MHZ transistors. Uncle Sam's loss is your gain. We can provide a 

Ten-page spec. sheet set for 35c extra. (to cover copying cost). 

3 for $41 HIGH BETA! 

PO WER RESISTORS  

1 OHM 15 W. 5% 

3/$1.00 

3.16 OHM 2W. 5% 

5/$1.00 

More Tantalum Caps 
4.7MFD 20V-6/$1. 
22MFD 20V-4/$1. 

CMOS SPECIAL! 
CD4001 - 5 for $1.00  CD4011 - 5 for $1.00 

CD4013 - 3 for $1.00  CD4040 - $1.00 each 

CD4042  2 for $1.00  CD4049 - 3 for $1.00 

2N2904A Transistor 
PNP 5,I ,con. 70-5. House  GREAT BUY! 
no. VCE0.60V. 3 watts. 
HFE os 40 to 120 at 150 
MA. 100 MHZ. 

Super Brute Rectifier 
(limited stock) 

160 Amps 100 PIV 
Stud mount by Motorola 
$6.95 ea.  or 4/$25. 

5 Volt NI-CAD Pack 
Prime new units. 
4-AA Cells rated 

500 MA HR. are 
$3.95 (pk. of 4)  in series. 

DIGITAL RESEARCH CORP. P.O. Box 4012471  FAST CHARGE' 

• • • *. • .*; 
• ••••••:i.  
Sir ;41: 

• se•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 

(Of Texas)  Garland, Tex. 75040 214/271-2461 

4/$t00 

LS Series 
TTL 
74 LSOO - 33c 
741.502-35c 
74LS04-35c 
74 L508-35r 
74LS10-33c 
74LS20-33c 
74LS73-49c 
74LS74-49c 
74LS90-69c 
74LS154-1.49 
74LS175-1.10 
74LS367-754 
74LS368-85c 
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( MOTOROLA QUAD OP - AMP 
MC 3401  PIN FCR PIN SUB 

FOR POPULAR LM 3900  EPDXY 
3 FOR Si 

RECTIFIER 
1 5 

CASE 
15 

CARD 
COMPATIBLE 

1111 
(li mo 

, •t.. 

- 

NS) are 

SPECIAL  FULL WAVE BRIDGE 
AMP  100PIV  4 AMP  200 Ply 

AXIAL LEADS  69C ea.  1O FOR $5.75 
FOR $1 

A NOT ASSOCIATED WITH DIGITAL 

RESEARCH OF CALIFORNIA, THE 
SUPPLIERS OF CPM SOFT WARE. 

16K E 
S-I 00 ( I NISA I/ALTAIR 

-,:alf: 

:as-  ii 

1 
)--• 

'WO W* DEALER 

SPECIAL OFFER: 

-PROM 
) BUSS 

V 4tt, 
'' i L . • 

.ript.011r il '10 

- if 
: 

4  6 
lib    111,111i 

INQUIRES INVITED 

Our 2708s (450 

IMAGINE HAVING 16K 

 OF SOFTWARE ON 

KIT FEATURES: 
I.  1. Double sided PC Board with 

Gold plated contact fingers. 
2. Selectable wait states. 
3. All address lines and data lines 
4. All sockets included. 
5. On card regulators. 

KIT INCLUDES ALL PARTS AND 

$12.95 ‘‘ hen purchased with above kit. 

$69.95 (KIT) 
1 

LINE AT ALL TIME! 

solder mask and silk screen and 

USES 
buffered! 

2708's ! 

SOCKETS! (EXCEPT 2708's) 

ADD $25 FOR 
ASSEMBLED AND TESTED 

FULLY STATIC!  $149.00 
KIT FEATURES: 
1. Double sided PC Board with solder mask 
Gold plated contact fingers. 

2. All sockets included! 
3. Fully buffered on all address and data 
4. Phantom is jumper selectable to pin 67. 
5. FOUR 7805 regulators are provided on 

KIT  8K 

and silk screen layout.  * -I, 
,... 

S-100 (IMSAI/ALTAIR)  * 

lines. BUSS COMPATIBLE  . 4. 

card. 

LOW POWER RAM KIT! 

., USES 
- , ..-e, s, 21L02-1 

RAM'S. 

. ,„  JP 
II  I III 

Burned In -  $179.00 

Documentation -  29.95 
Set - 
and Regulators) -  9.75 
and Tantalums) -  13.50 4.50 

PRICE WAR! 
For a limited time only: 

Buy two 8K Kits for $129 ea. 

Fully Assembled and 

Blank PC Board With 
Low Profile Socket 
Support IC's ( TTL 
Bypass CAP's (Disc 

3 W AUDIO A MP 

MODULE 

-....------
Fully assembled and tested. 
With schematic. 4. 8 or 16 
OHMS. 

$3.95 NEW! 

JUMBO RED LED'S 

New by G.E. Like MV5024 
#SSL-22 

6 FOR $1  25 FOR $3.75 

PO WER RECTIFIER 

Stud Mount. 1N1204A. Has 

an NCR House number. 12 

AMP 400 PIV. 
75c ea. 4/$2.50 

0 111  4K STATIC RAM'S  
2114. The industry standard. 18 PIN DIP. Arranged as 1K X 4. Equivalent to 

FOUR 21L02s in ONE package! TWO chips give 1K X 8. with data. 

2 FOR $24  450 N.S.!  8 FOR $85 

MOTOROLA 7805R 
VOLTAGE REGULATOR 

Same as standard 7805 except 750 MA 
OUTPUT. TO-220. 5VDC OUTPUT. 
$ .44 each  10 FOR $3.95 

450 NS!  2708 EPROMS  450 NS! 
Now Full Speed! Prime new units from a major U.S. Mfg. 450 N.S. Access 
time. 1K x 8. Equiv. to 4 1702 A's in one package! 

Special Offer: $12.95 ea. when purchased with our 
$15.75 ea.  16K EPROM Kit. 

Z - 80 PROGRAMMING MANUAL 
By MOSTEK, the major Z - 80 second source. The most detailed explanation 
ever on the workings 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! A D.R.C. exclusive!  $12.95 

CMOS SPECIAL 
CD 4001 - 5 For $1  CD 4040 - $1 Each 

CD 4011 - 5 For $I  CD 4042 - 2 For $1 

CD 4013 - 3 For $1  CD 4049 - 3 For $1 

TERMS: ORDERS UNDER $15 ADD $ .75. NO C.O.D. WE ACCEPT VISA MASTER CHARGE AND AMERICAN 

EXPRESS CARDS. MONEY BACK GUARANTEE ON ALL ITEMS.  TEXAS RESIDENTS ADD 5% SALES TAX. 

Digital Research Corporation  CALL FOR OUR CATALOG! 

IlL_  WE PAY POSTAGE! P. O. BOX 401247 • GARLAND, TEXAS 75040 •1214) 271-2461  D20   j 
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EXCERPTS FRO M OUR FLYER, 
8Kx8 

Econoram 

Kit $135 
Assembled $155 
3 kits for $375 

This is the board that thousands of owners 
swear on, not at. There are lots of reasons, 
such as unique addressing options, reliability, 
full buffering, static operation, fast access 
time, a full set of sockets . . . but probably 
the most popular feature is the price, which is 
all the more remarkable because of the high 
level of quality. One owner reviewed this 
board in the 1/77 issue of Kilobaud, closing 
with the words "If you're not convinced by 
now that the Econoram II is one of the best 
memory buys on the market today, you really 
have to be one tough cookie-either that or 
you work for someone else who makes 
memory boards". 

BOOKS 
"Some Common BASIC Programs" by Lon 
Poole and Mary Borchers. If you've got 
BASIC, here are some programs to play with. 
NBK-21002, $7.50. 

The Adam Osborne and Associates Books: We 
offer "An Introduction to Microcomputers", 
volumes 1 and 2. plus "8080 Programming 
or Logic Design" at a special combination 
price of $25.00 (order IIBK-1001). Also 
available, "6800 Programming for Logic 
Design". IBK-5001, $7.50. 

"Electronic Projects for Musicians" by Craig 
Anderton. Now in its third printing. This book 
has shown musicians and non-musicians alike 
the basics of home electronic construction. 
1/8K-001, $7.95. 

12K Econoram VI: $235 (Kit) 

We proudly welcome our newest memory 
board family member, designed from the 
ground up for full compatibility with the Heath 
Company H8. Organized as two independent 
:ilocks, one 8K and one 4K. Has the same 
basic features as our Econoram 11"-all static 
design, switch selected protect and phantom, 

sockets for all ICs, full buttering on address 
and data lines-plus the required hardware 
and edge connector to mate mechanically with 
the H8. You can have our 12K board for the 
price of the Heath Company's 8K . . . with 
the performance you have come to expect from 
products carrying the Econoram trade mark. 

8K Econoram m  $149 
t't  

1.111 
I 4, ..tct-- lin a d: 

1111114121 
1#1• 1".7' 

.. • r ' It--  • 
riastmostrani., 

Fully assembled 
The first 81( x 8 dynamic RAM that performs 

well enough to merit the Econoram  name. 
Not a kit: it's assembled, tested, and ready to 
run in your S-100 machine (Altair. IMSAI, 
etc.). Low power. Configuration as 2 separate 
4K blocks. Zero wait states with 8080 CPU. 
Includes 1 year warranty. 

OThER POPULAR ITEMS 
"Altair/IMSAI Extender Board Kit''. We are 
proud to distribute this Mullen Computer 
Boards product for the S-100 buss. A must for 
servicing, taking measurements, burning in, 
and so on. Integral logic probe, with 7 seg-
ment display, needle point non-skid tip, and 
special edge connector for easy probing; 'MK-
006, $35.00. Kit form. Also available: 
"Relay/Opto-lsolator Control Board Kit". 8 
reed relays respond to an 8 bit word: 8 opts-
isolators accept inputs for handshaking or fur-
ther control. With applications notes. ICK-
011, $117.00. Kit form. 

"CPU Power Supply". Gives you a full 5V @ 
4A with crowbar overvoltage protection, along 
with +12V @ Y2A and -12V @ '/2A  . and 
an adjustable (-5 to -10V) 10mA supply for 
the bias required by some CPUs. Although in-
tended for use with small computer systems. 
it's also a dandy little bench supply for digital 
work. OCK-014, $50.00. Kit form. 

"10 Slot Motherboard". Use with the IMSAI 
microcomputer as an add-on with room for 10 
peripherals, or for starting an 11 slot stand-
alone system. Comes with all edge connec-
tors, and includes an on-board active termina-
tion circuit to minimize the crosstalk, noise, 
overshoot, and ringing that can occur with 
unterminated boards. Epoxy glass, solder 
masked board, with bypass caps and heavy 
power traces. #CK-015, $90.00. Kit form. 

"18 Slot Motherboard". Same as the 10 Slot 
Motherboard except with 18 slots. INCK-016, 
$124.00. Kit form. 

DB-25 RS-232 SUBMINI-D CONNECTORS 
Male plug. SICK-1004, $3.95; female jack, 
IICK-1005, $3.95: plastic hood for male con-
nector, #CK-1006 SO 90 

"Active Terminator Board". For those of you 
who have a motherboard without active ter-
minations. plug in this card and obtain the 
benefits of improved signal transfer, thanks to 
less noise, crosstalk, ringing, and overshoot. 
Same circuitry as used in our motherboards. 
#CK-017. S29.50. Kit form. 

"12V 84 Power Supply". Handles 12A peaks 
with 50% duty cycle. Includes crowbar over-
voltage protection. current limiting, adjustable 
output 11-14V. custom wound transformer. 
Easy assembly: all parts except transformer/ 
filter cap/diodes mount on circuit board, in-
cluding heat sinks and power transistors. 
While designed for powering automotive 
equipment in the home. many users report 
success using these for powering some disk 
drive systems. 4111(-104, $44.50. Kit form. 
Please include sufficient postage. 

"Interdesign Model 1101 Pulse Generator". 
Ideal for clocking TTL circuits. from .1 Hz to 2 
MHz. 2010 1 frequency spread for each band. 
20% to 80% duty cycle minimum, fully trig-
gerable. Portable for field use, and includes 
rechargeable nicads and charger for either 
battery charge or AC operation. If you don't 
have a pulse generator, here's one at a good 
price. NZ-006, $90.00. Fully assembled and 
tested. 

EDGE CONNECTORS 
OCK-1001: 100 pin edge conni for with gold 
plated 3 level wrap posts. Mates with 
Altair/IMSAI peripherals. $5 each or 5/$22. 
NCK-1002: Same as above, but with soldertail 
pins on 0.25" centers (mates with IMSAI 
motherboard). $5 each or 5/522. 
OCK-1003: Same as above, but with soldertail 
pins on 0.14" centers (mates with Altair 
motherboard) $6 each or 5/527.50. 

74 
LS 
TTL 

741_500  0.30 
74LSO1  0 30 
74LS02  0 30 
74LSO4  0.33 
74LS08 . .  0 36 
74LS10 .  0 30 
74LS11  0.36 
74LS12  0 33 
74LS14  1 38 
74LS15  0 30 
74LS20  0.30 
74LS21  0 33 
74LS22  0 33 
74LS26  0 43 
74LS27  0 36 
741.530  0 30 
74LS32  0 38 
741_537  0 45 
74LS38  0 45 
74LS42  0 98 
74LS47  1 00 
74LS48  0.98 
74LS74  0.50 
74LS75  0  68 
74LS76  0  50 
74LS86  0  50 
741_5109  0  50 
74LS125..  0.63 
74LS126   0.63 
74LS132  1  25 
74LS138  1  10 
74LS139 ..  1.15 
74LS151  0.95 
74LS155  1 38 
74LS157  0 95 
74LS160 .  1 40 
74LS161  1.40 
74LS162 .  1.40 
74LS163  1  40 
74LS168  1  87 
74LS169  1 87 
74LS173 ..  1.65 
74LS174  1.25 
74LS175  1.15 
74LS240  1  88 
74LS257  1  25 
74LS258  1.25 
74LS266  0.53 
741S283  1.20 
74LS365/ 
80LS95  0  75 
74LS366/ 
801_596  . 0 75 
74LS367/ 
801_597  0.75 
74LS368/ 
801_598 ..  0.75 
74LS386   0 55 
74LS95  1  13 
74LS96  1.13 
74LS97  1 13 
cop  ' 13 

Many 
computer 
stores 
now 
stock 
our 

products 

TERMS. Please allow up to 5% for ship. 
ping, excess refunded. Californians add tax. 
COD orders accepted with street address for 
UPS For VISA /Mastercharge orders 
call our 24 hour order desk at (415) 
562-0636. Prices good through cover 
month of magazine 

1111E11111111111111111111 
BILL GODBOUT ELECTRONICS 

BOX 2355, OAKLAND AIRPORT, CA 94614 

FREE FLYER: These are Just a few of the 
items we carry for the computer enthusiast. 
We also stock a broad line of semicon• 
ductors, passive components, and hobbyist 
items. We will gladly send you a flyer 
describing our products upon receipt of 

111111111111111111111111 
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1 ,-..;. BREAD BOARD E.,"4cr„.. M . '''.  

JUMPER WIRE KIT "., ' ' '. b '  
- 

v3.6 

JK1  ...$10.00  kll 

Eat* wire rs strop. and 
Ire leads are um 905 te, 
nay memo. 
Via/ Ienglh  classMed 

Os color cod.ro 
Al eny , solo boned 22 

pope Ant PVC onyutanon 
me ores COme packed m 

a [...Note, N ot Po 

cii SOCKET Mates with two rows ot 025" sq or m   Oia  posts on patterns of  100" 

centers and sh elded receptacles S Probe access Ocths in back  Choice 

of 6 or 18" length 

Part No  No. of Contacts  Length Price 
924003 18R  26  18"  S 5 38 ea 
924003-06R  26  6"  4 78 ea 

924005-18R  40  18"  8 27 ea 

924005-06R  40  6"  7 33 ea 

924006 I FIR  50  18"  10 31 ea 

924005 -Q6R  i-m  6"  9.15 ea 

JUMPER 

HEADERS 
Part No  No. of Posts  Angle 
923863-R  26  straight 

923873-R  26  right angle 

923865-R  40  straight 

923875-R  40  right angle 

923866-R  50  straight 

923876-R  50  right angle 

a: II I M P co Sol ler to PC boards tor instant 
d U  LI-I plug -in access via socket-connector 

Ju mpers  025" sq  posts  Choice 

at straight or right angle 

Price 
Si 28 ea 
1 52 ea 

1 94 ea 

2 30 ea 

2 36 ea 

2 82 ea 

MICROPROCESSOR COMPONENTS 
80800  CPU  $16 00  CDP1802  CPU  519 95 

8212  8 Bit Input Output  495  MC6800  8 Bit MPU  24 95 

8214  Priority Interrupt Control  15 95  MC6820  Penph  Interlace Adapter  15 00 

8216  BuDirectional Bus Driver  695  MC6810AP1 128 x 8 Static RAM  600 

8224  Clock Generator Driver  995  MC683018  1024 x 8 Be ROM  15 00 

8228  System Controller Bus Driver 10 95  Z80  CPU  29 95 

BC 6n1 

2650 
Pt0b5 

25C4 
25•9 

2522 

253: 
2533 
334 . 
'4tSer • 

25 ,921401 
251313132 1, 
2516 
181.15293 

9 BY YOU 
CPU 

so 

' 
B 

ChM 132 SI SSR 

16 00 
2550 
/9 95 

S 395 

296 
99 
3 C13 

5 ;5 

UMW 
10. flaad  55 95 

MOM $ 
Char G. Imo. 1.1  1995 
Cue, Gen one case  a 95 
Char G.  10 95 
2041191 1512151on256•11)  195 

2,10291102 

earns 

',1St  7. . • 
uPD41.1171004a 

thc 
12008 96  FOlt. 

2716  161( 
6101 •  1024 
6330  756 

(* Wt. 16 
PRO M 
, • 

10,41 
Eon0',  3495 
To Stale 14011,  3 49 
pan CONM O B.POlat  2 4:5 

The Incredible 

"Pennywhistle 103" 

$129.95 KR Only 
The Penn rymole 103 

Data Tranernitoon Method 

Mavrroon Pala Rale 
Dela format 

Remove Chrome! ..... 
11155011 Channel Frequent . 

Receive SentrIonly 
lransnol 15191 

gedeera Fem.. , Tolerance 

Mena , Dale menace 

Power lisomr ..., 
Payout 

s 
0,55,51e5 am 3o, doe 
DaC No v phew 10 Watts 

6/ componenrs mount to 5 3,3-6 0 03 
prole orcult board NI dornormeor 

Requaes a VOM Aorta Oscoliator IlessenOy Counter and 01 05.1051.• 10 19n 

NEW! BULB-ENERGY SAVER 

INTRA-CONNECTOR 
Provides both straight and right angle tunctions  Mates 

with standard 1(Y' x 10" dua row connectors  e 3m. Amsley. 

etc  Pertoits Quick testtng or inaccessible lines 
Part No  9:7 5'5 Y  No  ot contests 2,, Pride 1. 

SPECIAL REQUESTED ITEMS 
FCM38,7  SS 00  ttC90  t9 95  
AY 3.8500.1  995  0933  395 
AY 5 9100  17 50  6120  t50 
AT  14 95  8197  203 

AT 5-9500  495  H00165  795 
01 5 2376  14 95  0006511  r I 50 
9374  t 95  MCM6574  • • 
825115  25 co  MCM6575  • 

INTRA-SWITCH 
Pet-its ,,,slant line-by-line switching for diagnostic or OA 

testing  Switches actuated with pencil or probe tip Mates with 

standard  10" x 10' dual-row connectors  Low profile design 

Switch buttons recessed to eli minate accidental switching 

Parl No  No  of contacts  Prise St. 811/4 

CRYSTALS  35"-:-. • - THESE FREQUENCIES OK . 

PO •  -  Frequency  Case Style  ci 

• 000 MHz  _  $5 95 

2 000 Mi4z 55 95  

2 OM MHz  HC33 U   

000 MPT  OCIBU  54 95 

5 777  U  54 95 
ST 95 

e)-..)8u  04 95 
11510  ttiC1e U  SA 95 

20 000 MN,  1.1C16 U  $4 65 
31 000 Med  MC' 6 U  ST 95 

7205 
CM7045 
0601201 
I0111208 
ICM7709 
0600240 
nSCona6C1, 

19 95  9360  395 
24 95  101100111  25 00,50 
750  95990  11 95 
22 00  1.1C3061P  350 
750  MCA016 174416)  750 
Iv 50  MC14061.7  I 95 
'5  MC1401316  995 

110922  995 

fARATRONICS 

G.001 CHIPS 
1015309  99 95 
MM5.311  495 
5015312  195 
MM5314  495 
51515316  695 
1.1M3310  995 
005369  295 
W W1  995 
CT7001  595 

Featured on February's Front Cover of Popular Electronics 

Logic Analyzer Kit 
Model 100A 

$229.00/kit 
• Analyzes any type oh digital system 

• Checks data rates in excess of 8 

million words per second 

• Trouble shoot TTL CMOS. DTL  RTL 

Schottky and MOS 'amities 

• Displays 16 logic states up to 8 digits wide 

• See ones and zeros displayed on your 

CRT octal or hexadecimal format 
• Tests circuits under actual netatelg conditions 
• Easy to assemble - comes with step -by -step construction 

manual which includes 80 pages on logic analyzer operatthn. 

'Model 100A Manual - 54 95) 

/1•00 100A 

W I: Some applications are 

- Troubleshooting microprocessor 

address instruction and data How 
- Examine contents of ROMS 

- Tracing operation of control logic 

- Checking counter and shift 

register operation 

- Monitoring I 0 sequences 

- Verifying proper system operation 

durtng testing 

Bulb lasts 3 or 
'nor, tomes longer 
MS Standard Socket 
6 watts to 200 *ens 

lie  10. 
BES'' 51 50 ea  1 25 ea 

BULB-ENERGY SAVERS used for years by 

mato( Indust .' users - now available for 

home or otttet Use Bulb Savers can cut 

electrical Wes by as much as 3% 

BuLB-SAVERS lengthens light lite by 

1 Acting as an electrical  shock ab-

sorber  turns the bulb on slowly eliminat-

ing me thermai shock  Bulb Irle increases 

300 percent 

2 Banishes Current  Surges  Cushions 

line voltage surges when other loads cut 

power lion 

3 Reduces Energy Consumption 

DIGITAL STOPWATCH 
• Borxrd 6 Ehod 0E0 06o o 
• T•nes M 59 moure5  secnn, 
• Data. COntl0,.  ,",e Base 
. Three 5100*41COes . Dne 
Times Smgre Erre - SoIls TaCot 
• Gm 4 5 .215 v 93 A., •••rr, 
• uses 0 09,05 COS 

Kit -  $39.95 
Assembled - $49.95 
Heavy Duty Carry Case 55 95 

Stop Watch Chip Only 172061 519.95 

PARATRONICS TRIGGER EXPANDER • Model 10  Model 10 Kit - $229.00 
Adds 16 adddronal tuts Prood.s digeal delay and qualdication or input clock  510.5,1* - 59 95 

and 24-bit trigger rrord - Connects dtrect to Model 100A for integrated unel  Modai 10 Manual _ 54 95 

CONNECTORS 
PRINTED CIRCUIT EDGE-CARD 

'',6 Spacing-Tin-Double Read-Out 

tVut,,ited Contacts - Fits 054 to  370 P C Cards 

15 30  PINS iSolder Eyelet)  $1.95 
18 36  PINS (Solder Eyelet)  $2.49 
22 44  PINS (Solder Eyelet)  $2.95 
50,100  PINS (Wire Wrap)  $6.95 
50/100A i too saamei  PINS (Wire Wrap)  $6.95 

25 PIN-D SUBMINATURE (RS232) 

DB25P  PLUG  $3.25 
DB25S  SI CKE 1  54,95 

.0. " 0 " I.  SWITCHES 

3511121  SPOT 
AIT123  SPOT 
tool  D 

NMI 09533.41223  0901 

- -  • 

kwC121  Snit 

Ct TOGGLE  Met 123  Sept O .4,11ed Coded, MPC221  0901 
090223  OPOT 

• 

00 

on on on  51 95 
on none-on  1 65 
01-On-on  255 
on none on  215 

on-On-on  52 05 
on none on  1 75 
On-On- On  265 
on gone ,  125 

009 "Ur "  r 26 
SPOT  maintained  • 9' 
SPDT  momentary 

OPST  momentary open  35 
eure  msroa  sest  momentary alosert  35  • 

706-4  00110,0  1 sway 
ron  ' Sval, 

Model 2800 
599.95 

3,1-01011 Portable DMM 

Act est or es 

AC Adapter BC-28  59 DO 
Rechargeable 
Batteries BP-25  20 00 

Carrying Case LC-28 7 50 

100 MHz 8-Digit Counter 

MAX 100 $134.95 

M EI 

ACCESSORIES FOR MAX 100: 
Mobile Ceuta Elimineter 

poem. Iro  IA, 540•5  Weal 100 - CIA 13 95 
Cluirem/Elimieeler 

MANI 100 - CAI so 45 

- roc  31/2DIGIT DPM KIT 
41 ,11 
•--

• New Bipolar Unit 
• Auto Zeroing 
• 5' LED 

Model KB500 OPM 
Model 311D-5C-5V 

• Auto Polarity 
• Low Power 
. Single IC Unit 

Kit  $49.00 
Power Kit  $17.50 

ylpotio BOARD CONTINENTAL SPECIALTIES 
Other CS Proto Boards 

515.95  P8100  - 4 5 s6  S 19 95 
: kiiii  PB 101  5 8  o 4 5  29 95 

P8102- 7 . 4 5  39 95 

PB103 - 9  x 6  59 95 

PB104  9 5 x 8  79 95 

PB203 - 9 75 x 6'1 X 2‘4  80 00 

PB2030 - 9 75 x 6'1 X 2ki 129,85 
r,,f,u0r. poor. 

PHOTO CLIPS 

14 PIN 
16 PIN 

24 PIN 
40 PIN  13 75 

DESIGN MATES 

DM I  Circuit Designe' 

$69 95 
DM2  Function General, , 

574 95 
DM3  RC Bridge 

$74 95 
ryire 

JE700 CLOCK 

115 VAC  KIT ONLY $16.95 

LOGIC MONITOR $84 95 tor DTL. HTL. TTL or CMOS Devices  - 

HEXADECIMAL 
ENCODER 19-KEY PAD 

.  „ 

• 5501 Key 
• 2 Optional Keys 

$10.95 each 

1,16 VECTOR BOARD 
',mem  Prot 

e.a.r i0  Pan No  1  d,  I-0 la up 

PmENOttC.  6044 062161P  450  6 50  1 72  1 54 
169904 062X881, 4 50  v7 00  369  3 12 

EMT,  64P44 °UWE  450  650  207  1 86 
GLASS  64044 062WE  450  850  256  13' 

169P44 062WE  45D  '700  504  451 
i69P84 062WE  050  .700  923  026 

EPDXY GLASS  169961 0611149C1  45D  17 00  660  612 
COPPER CLAD 

UT PROTO STRIPS 
111111111. 

• Aa.sal." rt.:.  , • 

= M. 

• holes  NM, 

850 
200 
4 75 
3 75 
325 
Cle 

Experiment°, 300  5 9 9!" 

Entenceentor 600  SIO 95 

New 63 KEY KEYBOARD 

M O M 

-1100165 
AY 5 2315 

$29.95 
IN STOCK 

57 16 ma 
014 95 •• 

INSTRUMENT/  d i p 
CLOCK CASE 
1,11050, molded unit 
Complinern1n red betel 
44i- 141i16' 

$3.95 ea. 

45 00 Mini m, Neer - U $ Funds Only 
Caliternia A•Siderds - Add 6% Sales Tax 

Saw Shams - 25e - $ew 35, sumo s. 11711 Catalog 
Dealer Intennalles Annan' 

a mes 
ELECTRONICS 

1021-A HOWARD AVE  SAN CARLOS, CA 94070 
PHONE ORDERS WELCOME - (415) 592-8097 

Advertised Prices Good Thou March 

1978 

CATALOG 

NOW 

AVAILABLE 

J1 

JE803 PROBE 

, $9.95 Per Kit 
°rioted circuit board 

, 
.1 

PL 5V1A Supply 

$9.95 Per Kit 
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I 

Comolem 
Connecters 
Per Pkg. 

5 

3 

3 

2 

Type No. 
625-1PRI 
625-2PR T 
625-3PRI 
625-4PRT 
625-5PR T 
625-6 PR I 
649-8PRT 
625-9PRT 
625-12PRI 
625-ISPAT 
625-24PRT 
777-36PRT 

619PRI 
545PR I 
396PRT 
490PRI 
653PRT 
261PRT 
292 PSI 
360PRT 
375PRT 

Price 

Eo. P90. 
$1.75 

2 Cocuot  1.90 
3 Circuit  2.10 
4 Circuit  2.10 
5 Circuit  2.20 
6 Circuit  2.35 
8 Circuit  1.55 
9 Circoit  1.75 
12 Circuit  1.90 
15 Circuit  2.30 
24 Circuit  3.25 
36 Circuit  4.55 

1 Circuit  1.75 
1 Circuit  1.90 
3 Circuit  2.10 
4 Circuit  2.10 
5 Circuit  2.20 
6 Circuit  2.35 
9 Circuit  1.80 
12 Circuit  1.90 
15 Circuit  2.45 

P .11. 1 .  r  rpm ecorsens low , isobars.. or 
▪  prarluCt .n run. 

Or  1919tor 093 arn do terminals 

NT 1921 10r oei s m aj liillr92 lemnaH 

513 95 eatin 

SI Sri each 

11•0804 .700101  fre m.„8  „on,  n2 r„.„  „ •, 

Sm001b .SS and .40 

2064 Par •nrecting 093 or ma'ermines 
NT 2023 for *Arms , 062 6. dia 

Deruse barbs t000r 

• 

Mt 1010262 il .1•Cerbent 1.17 tor 8, 2038 

HI 2285 101 •nrectop 062 P., 04 trr•nurre, 
117 1872 3 61010teme,' Ts  ol 21135 

INTEGRATED CIRCUITS 

555 Timer 8 pin mini DIP  .49 
741 Compensated OP Amp 8 pin DIP  .37 
LM 18895 RF Video Modulator  7.45 
CA3130 Bipolar/Mos PET Op Amp  1.19 
CA3140 MOS F ET Op Amp, 8,-polar out  99 
LM3909 Lo Voltage Led Pulser  1.50 
LM3911 Temp Control CHIP  1.50 
Signetics 2504TA 1024 bit S.R. memory (1404,4)..51.75 
MCM 6571P Character Generator  9.95 
MCM6571AP Character Generator  9.95 
MCM6575P Character generator   $14.88 
50240 Top octave generator   514,95 
LH0070 1H Precision ( 3%) 10V Reference Amp  5.35 
LH00702H Extra Precise I 05%) 10V Reference Amp 10 
LM399H Temp Stabilized Zener  5 91., 
AF 100- ICJ Active Filter, State Variable  750 
LM2907N Tachometer F 'V Converter  2.65 
LM1812N Ultra sonic Transceiver  9.15 
LM1815 Adaptive Sense Amp for Tachometer  5.73 

11170 TO-97 Hall effect switch w 'spec sheets  1.25 

MC14409P Telephone Rotary Pulser  10.98 
MC14419P Touch Pad Converter for 14409  4.25 
MC14411P Baud Rate Generator  11.98 
MC14412VP CMOS Modem Chop  16.95 
MM57109N Number Cruncher Micro  18.95 
74C915 7 Segment to BCD Converter  2.99 
74C922 16 Key Keyboard Encoder  6.35 
74C923 20 key Keyboard Encoder  6.45 
74C925 4 Decade Counter w/latches  12.00 
74C926 4 Decade Counter w/carry  12.00 
74C935 1 3'/, D,q,t DVM CMOS Chip  16.98 
9601 Retriggerable One shot  50 
MC40I5P Hi Speed quad "D" low power TTL  SI  00 

New UHF Prescoler IC. Nationals' DS8629 is o fixed 

ratio, divide by 100 counter cornbining ECL and lo-
power Schottky. Single end or differential mode. 

Operates from D.C. to typicolly 160 MHz ((35 Guar-

anteed minimum) TTL compatible, single supply, pos-
itive or negative edge trigger. 100mV to IV input. 
DS8629N  $6.14 
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tau -tek, inc. 
7808 North 2/ti' Avenue 
Pisoeni, A1 ,0 . 135021 
1602) 995 9352 

If your project time and money are 
being flown away by poor quality and 
slow delivery, you'll find doing 
business with TRI -TEK  breeze-

ZIF-14 $3.20  ZIF-22 4.50 
ZIF-16 349  ZI F-24 4.85 
ZIF -18 3.95  Z IF-40 7.19 
(Last two digits of part number show number of pins per socket) 

Unique Features of the Welcon Zero 
Insertion Force Dual-in-Line Sockets... 

• Capability to accept devices with 
up to .070" lead spread variation. 

• Accepts lead lengths as short as .075".  AIL:  

• Sturdy terminals that fit 025" 

diameter printed circuit board holes. 

• "Zero" insertion, positive wiping contacts. 

• "ZIP" eliminates costly damage to 

fragile 151 devices 

Why strustuli. to Insert I/11's onto soy bets when 
you can do it the easy way ... the Welcon way 
... with a new design concept that provides 
"zero insertion force" and positive wiping. 

The "604" series of sockets, with all id• its posi-
tive features and higher reliability) is small in 
size. High density packaging can be achieved for 
burn-in and production. 

OPERATION: Lid is moved to up position stop 
IF,g :2/. This cams contacts into "open" posi. 
lion. DIP device can then be dropped into open 
contacts. In Fig. 3 DIP M pushed downward and 
contacts begin to dom. When tip of device lead 
is past contact point (Fig. 41, contacts close and 
wipe on lead for remaining distance. 

•  .10.0.• ••••  tor U.5 

•  "  Tden!'rf = 
• 7«,°.".7.r." =  tgZ,;%:".Z.r. 
•  .? =... 1.•••  11,00  $10  ISIS  10•1119.1  Wea r  . 0  SI 

•  Or. . or. Uittp•t1 10 e.••••• .111,0 .1 

•  rkny rerun . •011 be by en . , not Ct•Ok1 •oucner • 

•  ::.7.1.„ Vrs...'•••••b rra nne's rirrt.n•li'l 

S-I00 BUS CONNECTORS (IMSAI TYPE/ 

2x50x .125 x .25 Rows. 

Gold, Solder tail for Mother boards 54.50,4/517.00 
Tin-Nickel, (NASGLO) Solder toil 53.75,4/514.00 

Gold, wire-wrap   $4•50,4/517.00 
Tin-Nickel, (NASGLO) wire-wrap 53.75,4/514.00 

I.0 SOCKETS 

8 pin 
14 pin 
16 pin 

la Profile Tin Solder Tail Dip Sockets 

10/S1 50 
10/S1 70 
10/S1 90 

100 514 00 
100 516 00 
100. 518 00 

VOLTAGE REGULATORS 

7805 06 08 12 1624 10220 
7905 06 08 12 1624 TO 220 
78L05A 12 15 4% 100 rnA TO-92 Plastic 
78H05KC 5V 5A TO 3 
78H12KC 12V 5A TO 3 
78H15KC 15V 5A TO 3 
Lrn317K 1.5A Adtustable TO 3 
Lrn3171 1 5A Adiustal.ile 10 220 
Lm317MP .5A Adiustable TO-202 
TL430C Adjustable Zener• Think About It 
TL497C Switching Reg. & Inductor 
RCA CA 3085 103 rnA Adtustable 

1C00/5120.130 
1000/5140 00 
1000/5160.00 

95c 5/54.50 
954 5/S4.50 

50s 
9.15 
9 15 
9.15 
4.99 
3.99 
13.95 
1.50 
9.50 
.so 

Adjustable 3A Regulator.LM350 is on adjustable 3-

terminal regulator capable of supplying in EXCESS of 
3 Amps over a 1.2V to 33V range. Standard TO-3 
package for easy mounting. Full protection from ther-
mal, current and safe area overload. Completely 
floating and con be used to regulate at any voltage 

level as long as input-output difference is less than 
35Volts. 0.1% regulation! 

LM350K  510.95 
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DIODES AND BRIDGES 

IN4003 200 V 1 amp  12/51.00 
IN4004 400 V 1 amp  10/51.00 
154148 Hi Speed Signal  15/51.00 100/55.00 
D 600 115 V. 100 mA Hi Speed Signal  20/51.00 

85e 
1.00 
1.55 
5.85 
2.00 

4/S1.00 
1.00 
794 
2.00 
1.49 
.89 

15/51.00 
10/S1.00 

02131 200 V. 25A Stud 
02135 400 V. 25A Stud 
02138 600 V. 25A Stud 
032899 200 V. 160A Stud Anode 
03909 4 50 V. 45A Fast Recovery 
IN4732A 47A 1W 5% Zeners 
13 Assorted Brand New Zener Diodes 
50V 3 amp Epoxy Bridge 
200V 30 amp Bridge 
600V 4 amp Epoxy Bridge 
6COV 3 amo Stud Bridoe 
51-2 200V, I .5A Gold Leads 
DIA 0030 30V DIAC 

MISCELLANEOUS 

RG 174 Miniature 5012 coax 
INSU 30 Woe Wrap/unwrap tool 
WSU 30M Modified Wrap/unwrap tool 
8W-630 Battery Operated Wrap Tool 

Free Wore with any Wrap Tool 
Miniature Square 05 100V Monolithic Cap 

2N4036 90V, IA PNP Silicon TO-5 
2N6101  80V, 10A NPN HI GAIN TO-220 
5E7005 250V,  NPN Silicon TO-5 W/Flange 
6.3 VCT, 1 2A Transformer F41 X 
12V, IA Transformer with 6' Power Cord 

50/4.25 
sas 
sas 
34.95 

10/2.00 

.so 

.50 

.60 
2 49 
2 88 

Fairchild Linear Data Book. Huge volume has 17 chap-
ters of data, applications and definitions. Probably 
the biggest volume of its type today  54. 5Oppd 

foirchild Bipolar Memory Data Book. ROMS, PROMS 
and RAMS are covered in this work with full engineer-
ing data. Price includes shipping  53.75 

Raytheon Linear Data Book. Covers many of the fa-
miliar as well as those for which Raytheon is the 

inovator. Contains valuable applications data as well. 
as complete specifications  52.95ood 

Raytheon Micro Computer Components Book Covers 

Roytheons' offerings in the field from the rnicro-puter 
to memories and odopters  52.95ppd 

•  L'IlI rte nruZ er rO ret7r .O.r' "u 11 *.  " ••" nr„.. ?,.7  " 
.10. you will be nolifmrsi  iN Nuemea  " 

• :r%  ""°""• *" ' 

• :,r.;*.r:.: =111::r.:..:.;t11.147.4.."• '"' 

Charge card telephone orders 1$20 mon 1 all be 

accepted 95 30 P M •acrlIrt ereelrrnds 
Telephone 995 9352 No collect calls please 

Ti 
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ALDELCO ELECTRONIC CENTER 
TRANSFORMERS 
110/18 VAC 1 Amp  $1.50 
110112 VAC 300 mA  1.25 
110/20-40 VAC 2 Amos  250 
110/5 VAC 6 Amps  495 
SPECIAL 110/12 VAC plug in 
500 mA  150 
For each 1-5 Xmfrs add $1.00 shipping 

POWER SUPPLY "KITS OF PARTS" 
Model PS 1 5 Volt 6 Amps  $17.95 
Model PS2 + 15Volt & - 15Volt$16.95 
Includes Schematic 

CAPACITOR ASSORTMENT 
5 pf to.1 Discs 5C for $1.49 

.047 400 Volt Ceramic Radial . .$.10 
50 MFD a 150 VDC  3 for $1.00 
3 MFD a 12VDC  15 for $1.00 
.01 30 Volt Disc  25 for $1.00 

PUSH BUTTON SWITCHES 
S.P. N/O  3 for $1.00 
S.P. N/O & N/C  $  65 
MOLEX PINS  60 for $1.00 

SPEAKERS 
2"  8 Ohm Round  $ .65 
2 Y. " 80hm Round  .75 
2 1/2 " 8 Ohm Round  100 
2 1/2 ' 100 Ohm Round 
add 10 cents per speaker shipping 

1  25 

NEW! 
THE FUTURE NOW! 

FM2015R 
Doe. Vwx1.1.1 C mior n o Mew 
II . Moe I MO  14116 M OP 
Om I WO, . Po . Pll/S, W all CAP,  

All Solid State•CMOS PLL dig .' synth ... .  No Crystals to Rue 5ICH. esps 
144  149 MH,LED Penal readout PLUS MARS•CAP • 

• 5 MU. lend Cow . . • 1000 Channels (instead of the usual 2.14. to IMH,400 
to BOO Channels' • 4 CHANNEL RAM IC MEMORY WITH SCANNING • 
MULTIPLE FREQUENCY OFFSETS • ELECTRONIC AUTO TUNING • TRANSMIT 
AND RECEIVE • INTERNAL MULTIPURPOSE TONE OSCILLATOR • RIT • 
DISCRIMINATOR METER. 15 Wens Output - Unequaled Recess. Sensitietysnd 
Seectiety  • IS  POLE  FILTER.  MONOLITHIC  CRYSTAL  FILTER  ANO 
AUTOMATIC TUNED RECEIVER FRONT END. COMPAREI• Superb Engineering 
end Superior COMIMOICNI AVOOMC• Greile Quality end Construction Second to 
Non• st ANY PRICE 

INTRODUCTORY 
PRICE 

$39900 

100' Spool Green :.:30 wire 
Wrap Wire  $2.75 

OK Wire Hand Tool 
WSU 30  595 
WSU3OM (modified wrap) . 6.95 
Battery operated wire-wrap tool 
BW 630 Wraps #30 wire 34.95 
Uses 2 C Batt. not inc. 
2 General Electric C Batteries 
and plug-in charger   11.95 

• RECTIFIERS 
2 amp 50 volt 20 for $1.00 
2 amp 1000 volt10 for $1.00 
2 amp 1500 volt .5 for 1.00 
10 amp stud 50 volt   1.50 
10 amp stud 600 volt   4.50 
40 amp stud 50 volt   1.20 
40 amp stud 750 volt   2.05 
100 amp. stud 200 v  8.50 
BRIDGES 
2 amp TO5 50 volt  35 
2 amp TO5 200 volt ..  50 
2 amp TO5 600 volt . . 1 25 
3 amp. 50 volt  50 
3 amp. 400 volt  1  10 
25 amp. 200 volt .. .. 1 50 
25 amp. 600 volt ... . 5 50 
25 amp. 1000 volt . .. 8 50 

ACCUKEYER KIT 

Board Measures 2-5/8" x 4-3/8" 

ACCUKEYER KIT Sim-
ilar to the famous ARRL 
Handbook  version,  Kit 
includes  PC  board,  IC 
sockets,  I Cs,  speaker 
switch and all parts and 
instructions. 

ONLY $19.95 

ACCUKEYER 
MEMORY KIT 
Adaptable to many keyers. 
Can  store  2 canned 
messages of 30 characters 
each. PC board IC sockets, 
ICs instructions and all 
parts.  $19.95 

LOGIC PROBE KIT 
Aldelco is now the sole 

distributor  of  the 
DI GAPEAKE-A  logic 
probe kit. Now you can 
buy direct and save. Probe 
measures logic 1, logic 0, 
and pulsing circuits con-
ditions formerly sold for 
$14.95. 

SPECIAL $11.95 

• FETS 
40673  1  55 
MPF102  55 
2N3819  35 
2N5457  50 
2N5458  50 
2N5459  55 
2N5485  50 

• DARLINGTON 
MPSA 13  80 
MPSA 14  40 
2N5306  50 

•  SCR 
C 106A  55 
C 106B  65 
C 122B  85 

CLOCK CHIPS 
5313  349 
5314  349 
5316  395 
5375  395 
CT7001  695 

• NEW IMPROVED 
ALARM CLOCK KIT 

Digital alarm clock • Six big .5 display LEDs 
• New on board AC Transformer • 12 Hour 
format with 24 hour Alarm • Snooze 
Feature • Elapsed time indicator. 

A natural for cars, campers and mobile 
homes. Use on 12 volt dc with optional 

crystal time base (not including cabinet) 
$19.95 

• CRYSTAL TIME BASE KIT $4.95 
• Cabinets In simulated walnut grain or 
black leather  $4.95 
• Plastic Cabinets - blue, black, white 
or smoke  $3.95 
• RED CLOCK FILTERS  $  60 
• 12 or 24 hour DIGITAL CLOCK KIT uses 
.5 display LED. 5314 clock chip fits our 
standard cabinet. Freeze feature .$18.95 
ADJUSTABLE POWER SUPPLY KITS 

5to 15 Volts 500 mA  $6.95 
12 to 20 Volts 500 mA  $6.95 

RF DEVICES 
25281  MHz TO60  $12.35 
253375  31.1W  400 MHz 1060  5.60 
253553  2.5W  175 MHz 1039  1.40 
253866  1.0W  400 MHz 1039  1.25 
253926  7.0W  175 MHz TO60  6.30 
254427  1.0W  175 MHz 1039  1.35 
255589  3.0W  175 MHz MT7I  4.75 
255590  10W  175 MH: MT72  7.80 
255591  25W  175 MHz MT72  10.25 
255913  1.75W 175 MH: 1039  1.70 
256080  4.0W  175 MHz MT72  5.40 
256081  15W  175 MHz MT72  8.45 
256082  25W  175 MHz MT72  10.95 
256083  385  175 MHz MT72  12.30 
256084  40W  175 MHz MT72  16.30 
256094  4.0W  175 MHz 0106 PNP 6.60 
256095  15W  175 MHz X106 PNP 8.50 
256096  KW  175 MHz X106 PHI' 10.35 
256097  4001  175 MHz X106 PNP 20.00 
GE28  12W  50 MH: X51  2.15 
6E46  6.094  27 MHz 105  6.42 
6E215  5.5W  50 MHz 10220  4.65 
GE216  15W  50 MHz 10220  8.97 
6E226  ION  50 MHz X81  2.00 

ZENERS 

15746 tu 15759 
154778 to 154764 
155333 iv 155378 
15297010 53005 
153305 to 153340 

400 Mw 
1 mit 

5 watt 
10 wall 
50 *al, 

ea 25 
28 
110 
240 
4 75 

253055 
253904 or 252906 
255496 0, 256108 
741 or 709 14 P.n Dip 
555 Tame 
15914 154148 
1534 15 60 1564 
CA 3078 On Amp 
1.M3095 Volt Reg 
255401 Irep 7544681 
252369 
256103 
1.44709 ot 741 Mtn Dip Op Amp 
14 or 16 Pm IC Sockets 

99 
25 
70 
25 
.49 

IS ion 99 
10 or 99 

1 50 
1 10 

95 
20 
89 
45 
30 

ALDELCO KITS 

DUAL DIGITAL 12/24 HOUR CLOCK KIT 
NOW WITH A NEW WALNUT GRAIN WOOD 
CABINET 

Features: 

12 or 24 Hour Operation on either clock 

Each Clock separately controlled 

Freeze feature for time set 

Easy assembly for clock and cabinet 

MODEL ALD 5-W  ONLY $49.95 
Same kit as above in unassembled Black 

Plastic cabinet with Red Filter. 

Model ALD 5-P 

Only $44.95 

NEW! 
Tunable 420 MHz 
Fast Scan TV 
Converter 

TURNABLE HAM 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 1 7/8" x 4 1/4" x 41(8". 
Factory wired with 2 year guarantee  $49.95 
Kit (critical circuits prewired)  $39.99 

ALDELCO DOES IT AGAIN-ANOTHER UNBELIEV-
ABLE VALUE-OUR BATTERY OPERATED FRE-
QUENCY COUNTER & DIGITAL CLOCK NOW AVAIL-
ABLE-ASSEMBLED AND TESTED AT THE KIT 
PRICE    ONLY! $99.95 

Cor▪ y 

2 1 4 0 5 C 

,,,r(AVOC, CONITEll 

COMPARE OUR FEATURES-COMPARE THEIR FEATURES 
THEN-COMPARE OUR PRICE AGAINST THEIRS 

• 'Portable use when 8 
AA Batteries are installed 

• Comes  in attractive 
Black  & White  metal 
cabinet 

•Leds turn off to con-
serve battery power 

• Freq. Range 100 Hz to 
40 MHz Typical 

• Mobile use 12 Volt DC 
input  makes  ideal 
mobile set up 

• .00005% accuracy and 
rock stable 

•Switchable  from 
counter to clock without 
losing time 

• 110 Volt Power Sup-
ply/Battery Charger op-
tion-perfect for use in 
Ham Shack 

•Clock can be either 4 
or 6 digit, 12 or 24 hour 

•Clock keeps time even 
in off position 

•Six big 0.4 Display 
!eds. 

8 Gould or GE size AA NiCad Batteries  $17. 50 
110 Volt AC Plug In Power Supply & Battery Charger 
Coming Soon 600 MHz Presealer 

4  95 

A 2281A BABYLON TURNPIKE, MERRICK NY 11566 
516-378.4555 

Add 5% Shipping. Add $1. 00 jar orders under $10.00. Out of U.S.A., Mexico or Canada add 15% shipping and certified check or money order in 
U.S. Funds A2 
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m tg# S.D. SALES CO. 
P.O. BOX 28810A  DALLAS. TEXAS 75228 

AN EMPIRE IND CO 

S2 

S.D. SALES NEW 
EXPANDABLE EPROM BOARD 

16K or 32K EPROM $49.95 w/out EPROM 
Allows you to use either 2708's for 16K of 
Eprom or 2716's for 32K of Eprom. 
KIT FEATURES: 
1. All address lines & data lines buffered. 
2. Quality plated through P.C. Board, in-
cluding solder mask and silk screen. 

3. Selectable wait states. 
4. On board regulation provided. 
5. All sockets provided w/board. 

WE CAN SUPPLY 450ns 2708's AT $11.95 
WHEN PURCHASED WITH BOARD. 

32K FOR $475 EXPANDORAM KIT 

ME MORY CAPACITY 
MEMORY ADDRESSING 

ME MORY WRITE 
PROTECTION 

OK. 16K. 24K. 32K usIng Mos-
tek MK4115 with 8K bound-
aries and protection  Utilizes 
DIP switches PC board comes 
with sockets for 32K operation 
Orders now being accepted 
Allow 6108 weeks for delivery 

%ti cs & M IN 

tgai gt 

ail id JAW  fi_10 

OW. Be Sal 
IRO 411111:1110 

=I1 = 
INI MINNI MP 
IINFI NRINSINP 
41111111 

tm r 
INIceit&IN NINP 

Buy an 5100 compatible OK Ram Board and upgrade tne same board to a maximum of 
32K in steps of 8K at your option by merely purchasing more ram chips from S 
Sales, At a guaranteed price - Look at the features we have built into the board 

16K FOR $259.00 

24K FOR $367.0 A 

INTERFACE CAPABILITY 
Control, data and address in-
puts  utilizes  low  power 
Schottky devices 
PO WER REQUIRE MENTS 

• 8VDC 400MA DC 
• 18VDC 400MA DC 
-18vDC 30MA DC 

on board regulation is provid-
ed On board (invislble) refresh 
is provided with no wait States 
or cycle Stealing required 
ME MORY ACCESS TIME 

IS 375ns 
Memory Cycle Time Is 50Ons 

8K FOR $151.00 

Z-80 CPU BOARD KIT - $139. 
CHECK THE ADVANCED FEATURES OF OUR Z - 80 
CPU BOARD Expanded set of 158 instruct,ons 8080A 
software capabildy operation from a s,ngle 5VDC power 
supply always slops on an MI state true sync generated 
on card la real plus feature') dynamic refresh and NMI 
available either 2MPIZ or 4MHZ Operation quality double 
sided plated through PC board parts pluS sockets priced 
or all IC S 'Add StO extra or Z -80A chip which allows 
4 A41-12 OCIerat ion  Z-80 chip with Manuel - 00 

NEW FROM S.D. 

"VERSAFLOPPY"Tm KIT 
THE VERSATILE FLOPPY DISK CONTROLLER 

ONLY $149.00 
features IBM 3740 Soft Sectored Compatible 5.100 INS Cow. 
patient. for 2310 or SOSO. Controls up to 4 [Inv. 14.11. 
double sided) Directly controls the following dnnn 

1. Shugart 54000/450 Mini floppy. 
2. Shugart SA11100/1130 Standard floppy. 
3. PERSCI 70 and 277. 
4. SIFE 700/750. 
5. COC 9404/5406. 

34 Pin Connector for Mini floppy. 50 Pin Connector for ereneem 
Poppy  Ope aaaaa with modified CP/M operating system and 
C Basic Compiler. 
The neer •Versailloppy" from el). Computer Products provides 
complete control for many of tee available floppy Dish Drives, 
Butt Mini and Foil Stee At the twee of 11ferulloppy" Is the 
powerful Western Ma w F017718.1 Sinele Density Controller 
CPp This allows • greet II...bitty via Control Softwiere. Listings 
for Control Software ere nclueee in It,. mice. 

FD 1771B-1 CHIP ALONE  539.95 

4K LOW POWER RAM KIT 
Fully Buffered - on COMO regulated - 
reduced power consumption utili2ing 
low power 21L02 - t 500ns RA MS - 
Sockets provided for all IC $ Quality 
plated through PC board 'Add SIO for 
250,•5 PAM operabon 

The Whole Works - $79.95 

Low Cost Cassette 
Interface Kit I,:11.111 

features Pm and mord K C Sendai 2400/1200 It 
bon 300 gaud Tel t/0 Cefripetibla. Phew loci Lena 
Sort, 22 en Connecter end I fon Melee Cawnecter 
Cowes aorta., asearnsied Oscillate, and Mem Me 
Inpp Int rumen ea n C Steward Satacenr tenct ewes 
moans data et outlier, input deb Ie MICIO.I.111Me 
LED indicatee leen I level 

$19.95 

6 DIGIT ALARM CLOCK KIT 
Features Litronix dual 1/2" displays, Mostek 
50250 super clock chip. single I C segment 
driver, SCR digit drivers. Kit includes all ne-
cessary parts (except case) Xfmr optional 
Eliminate the hassle 

95 AC XFMR - $1.50 Case $3.50  $12 • 

8K LOW POWER RAM - $159.95 
Fully assembled and tested 
Not • kit Imsai - Altair - 
5-100 Buss compatible, uses 
low power static 211-02-503ns 
fully buffered on board regulat-
ed. quality plated through PC 
board, including solder mask a 
pos dip switches for address 
select 

DIGITAL LED READOUT 
THERMOMETER - $29.95 

Features 1.,tronie dual 1/?' displays 
Uses Silicoadi LD131 single chip CMOS 
AID converter Kit includes all neces-
sary parts (except case). AC fine cord 
and power Supply included 0-1496 F 

Bowmar 4 Digit LED Readout Array 
Full 1/2 " Litronix Jumbo Dual 

Digit LED Displays 
4 JUMBO 50  DIGITS ON ONE STICK' 
WITH COLONS & AM/PM INDICATOR 

 53 95  
DL 722 - C C 
DL 721 8 C A 

99c 

DL 728 - C C 
DL 727 -C A 

$1 29 

RAMS 

. 500sit, 
?SONS 

- 4K 
,151A - 256 
1103 - lit, 
MK 4115 BK 
745200 756 

-  •.. 

14 95 
$4 5-

0. 45 
3 9. 

-0-0. MUSICAL HORN 
One tune supplied witn each kit Additional tunes - $6 95 
each Special tunes available Standard tunes now available 

- Eyes of Texas - On Wisconsin - Yankee Doodle 
Dandy - Notre Dame - P.nk Panther - Addle War Song - 
Anchors Away - Never on Sunday - Yellow Rose of Texas - 
Deep in the Heart of Texas - Boomer Sooner - Bridge over 
River Kwai 

CAR & BOAT KIT HOME KIT 826.90  Special Design 
834.95   Case $3 50 

Jumbo LED Car Clock Kit 
FEATURES 
A Bowman Jumbo 5 inch LED array 
B MOSTEK - 50250 - Super clock cn,p  
C On board precision crystal time belie 
D 12 or 24 hour Real Time format 
E Perfect for cars, boats, vans, etc 
F PC board and all parts (less case) inc 
Alarm option - $1 50 
AC XF MR - $t 50 

* * * *SUPER FLOPPY SPECIAL* * * * 
S.  D.  SALES,' VERSAFLOPPY S-100 CONTROLLER  BOARD  PLUS 

SHUGART SA 400 FLOPPY DISK DRIVE INCLUDING CABLE FOR ONLY 

$479.00 

$16.95 

MICROPROCESSOR 
CHIPS 

CPU's 

2-80 ins ,uaes menu.. 
Z -80A ,oclooes manual 
80130c CPU 8 BIT 
8006 CPU 8 air 

19 95 
34 95 
11 95 
6 96 

PROMS 

1702A • 18 • I.5us  3.95 or 10/35. 
2708 • 88 • 450ria    14.95 
5204 - 46  7.95 
82S129 - 1K 2.50 
2708U 8K signetics 6500s  9 95 

MICRO-DIP  $1-95 

aft New - Ser'es 23(Xl 
The World's Smallest 

N W Coded BCD Dual-In-Line 
Switch. PC Mount 

2300 020 BCD 1-2-4-8 
1300 12G BCD 1-2-4-8 
Compliment 

* * JOY STICKS* * 
FOUR 100 K-OHMS 

POTS  P 
- Ideal for 

electronic • k. 
games  $3.95 

Z-80 
Programming Manual 
IN DEPTH DETAIL OF 

THE Z-80 CPU 
MICRO COMPUTER 
S. D. SALES SPECIAL 

$9.95 

COUNTER CHIPS 

MIS50397 6 Digit elapsed timer  6 95 
M650250 Alarm clock  4.99 
mx50390 Alarm chip 2.95 
MK50395 6 digit ap/dn.count. 12.95. 
MK5002 4 digit counter  8.95 
MK5021•Cal. chip sq. mot ..  2.50 

Thermistors 1.5K ohm  5/51.00 
Tantalum Caps 1 mfd. 20VOC 

P.C. Leads   15/51.00 
Flat Pack IC Assort.  20/51.00 
Electrical Coil 
13T Type C - 10T Type C 12/51.00 
2 Transistor Audio  8/$1.00 

Trimmer Pots 
10K, 20K, 25K, Mini .. .10/51.00 

Disc Caps For Bypass 
.01 mfg - 100 WUDC 
PC Leads  40/51.00 

New Cambion Jacks 
Part #450-4352 

*  Gold Plated  50/51.00 4 

CHOOSE $1. FREE MERCHANDISE FROM 

*Silicon Rectifier Special 1N4007.  * 
1 amp  1000 PN. . .10/51.00 

Photocell Assortment  ...12/51.00 
Plastic Readout Filters 

Amber  6/51.00 
Disc Cap Assortment  60/51.00 
P.C. Lead Diodes 
1N4148 IN 914  100/52.00 

1N4002-1A-100 PN . .40/51.00 
MICA Trimmer 

PC402 Miniature 
1.5-20 P.C. P.C. Mount 4/51.00 

Resistor Special 22 ohm 
Carbon Comp.  25/$1.00 

...Resistor Assortment 1/4 W 5% & 
it  10 % PC leads  200/51.50111 
ASTERISK ITEMS ON EACH $15 ORDER 

8212 • 1/0  port 3  50 
8214 -  P.I.C.   12.95 
8216 - Non inwirt Bus  4.95 
8224 -  Clock Gen.  4.95 
8226 -  Invert Bus .. 3.95 
PIO for Z-80 .  14.95 
CTC for 2-80  14 95 
8228 Sys. Controller  8.20 
8251 Prog. comm. interfact  10.95 
8255 prog. prep. interfece  13.50 
8820 Dual Line Mgr  1.75 
8830 Dual Line Dr.    1.75 
2513 Char. Gen.  7.50 
8838 Quid Bus. Re m. .  2.00 
74151388 -  1/8 decoder  .99 
8197-1.1ex Tri-State Buffer  1.25 
1488/1489 RS232 1.50 
TR 16028 Uart  3  95 
TR 1863 Uart  8.50 
FD 177113.1  39.95 

4001 
4002 
4011 
4013 
4016 
4017 
4020 
4022 
4024 
4027 

19 
19 
19 
32 
32 
95 
97 
97 
75 
39 

4029 
4042 
4047 
4049 
4069 
4071 
4076 
14518 
14528 
14529 

99 
69 

1.50 
35 
23 
19 
97 

1.10 
85 
85 

CALL IN YOUR BANKAMERICARD 
(VISA) OR MASTER CHARGE OR-
DER IN ON OUR CONTINENTAL 
TOLL FREE WATTS LINE: 

1-800-527-3460 

Texas Residents Call Collect 

214/271-0022 

DEALER INQUIRIES INVITED, 

• "1" ilk • 
NO COD's  TEXAS RESIDENTS ADD 
5% SALES TAX. ADD 5% OF ORDER 
FOR POSTAGE & HANDLING . OR 
DERS UNDER $10. ADD 75c HAND 
LING FOREIGN ORDERS  - U S 
FUNDS ONLYI 



(Cut on dotted line and keep next to your radio equipme•.t) (Cut on dotted line and keep next to your radio equipment) 

NO CHARGE TO CALLING PARTY 

-800-32 5-3636 
The ONLY NUMBER you'll ever need! 

* FOR THE FA MOUS 
HAM-KEYTm AND 
HAM-KEYERTM 
We make squeeze-paddle 
and straight-key models ... all 
for use with our brand-new, 
improved electronic keyer. 

TM  Trade - Mork 

* FOR NEW OR USED 
AMATEUR RADIO 
GEAR ... were specialists 
and carry in stock most of the 
famous-brand lines. Or. we will 
talk trade. 

* FOR FAST, DOOR-
STEP DELIVERY 
give us a call. You'll be amazed: 
for we guarantee we'll ship 
your equipment the same day. 
Plus, most shipments are PRE-
PAID. 

HAM RADIO CENTER 
8340-42 Olive Blvd  P.0 Box 28271  St Louis, MO 63132 

* TO SAVE MONEY 
. .; join thousands of our satis-
fied customers who buy from 
us as easily as from their local 
supplier. So, remember your 
call is To// Free. 



DSI INSTRUMENTS INC. 

DS! Be the one who's on FREQUENCY!! 
With your DSI Counter. . .save the shop cost of tweaking xtals. . . 
know your frequency...from 160 meters through 450 MHz. Now DSI 

offers the most counter for your dollar. Latest state-of-the-art 
technology.. .DS! advanced LSI design far exceeds outdated TTL. 

Go with the leader . . .buy a DSI FREQUENCY counter and SAVE 
TIME & MONEY!! 

MODEL 3500 $139.95 MODEL 3600A $189.95 
Includes oven timebase 

500 MHZ Frequency Counter 
• Includes 500 MHz Prescaler — Not an addon 
• 7 Large bright — 1/2 inch LED Readouts 
• Temperature compensated crystal timebase 
• Accuracy 1 PPM Typ 
• Sensitivity 50 MvRms 150 & 250 MHz 150 MvRms 450 MHz 
• Gate time light 
• No direct RF connection Required 
• AC or DC operation 
• 50 Hz to 500 MHz typ 
• Comprehensive owners manual with complete accurate schematics 
• Factory assembled & tested 

600 MHz Frequency Counter 
• Includes oven compensated crystal timebase 
• Includes built-in 600MHz Prescaler-Not and addon 
• 8 Large bright — 1/2 inch LED Readouts 
• Two timebases 0.1 sec & 1. sec 
• Resolution 1 Hz Direct 10 Hz Prescaled 
• Sensitivity 20 MvRms 4 150 & 220 MHz 100 MvRms 450 MHz 
• Accuracy .5 PPM over temperature 
• Oven light & Gate time light 
• Automatic Decimal point placement 
• NO DIRECT RE CONNECTION Required. 
• Comprehensive owners manual with complete accurate schematics 
• AC or DC operation 
• 50 Hz to 600 MHz Typ. 
• Factory assembled & tested 

use it in the car or on the bench...take it to the repeater site...high-impact case...light 
weight—but rugged...Designed with the latest readily available LSI, CMOS, Schottky, Mecl-
integrated circuits. 

NEW PRODUCTS 

• 250 MHz 7 Digit Battery operated hand held counter $109.95 available mia-January. 

• 3,/2 Digit Bench Degital Multi-meter AC or Battery operated $99.95 available mid-February. 

Visit us at ORLANDO, FLA. ARC ARRL Convention Feb. 17, 18, 19 
Booths 37, 39,40 (Sheraton Towers) 

Strongest Warranty in the Counter Field. ONE Year Parts and Labor we pay the return shipping 
plus...if not satisfied, return in ten days for full refund... Dennis Romack...WA60YI. 

VP-Marketing, DSI 

Name_ 

Address 

City 

Phone: 

Order 

Check enclosed 

BankAmericard 

Credit card 0 

TO ORDER CALL COLLECT (714) 565-8402 

State Zip 

Please send more information on your I ull line of instruments and Accessories. 

MasterCharge  VISA  RE 

_ Card expiration date  Signature 

DSI INSTRUMENTS INC. 
Div. Diversified Security Ind, Inc. 

We pay shipping charges anywhere in 
the U.S.A. UPS Brown or P.P. — CA 
Residents please add 6% state sales tax. 

• American Express  • Bank of America 
• MasterCharge  • VISA 

D25 
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A Public Service of This Magazine F ri 
&The Advert ing Council dt,,„ 

Your Business 
can be one 
too. 

Red Cross needs individual 
volunteers, and donors of 
blood and money, by the 
millions. 
But we need even more 

help. We need the solid sup-
port of American Business. 
And we never needed it more. 
If your business is already 

helping, by organizing blood 
drives, and by supporting 
payroll deductions—either 
directly for the Red Cross, or 
through the local combined 
fund drive—the whole com-
munity owes you thanks. And 
we thank you, too. 
Last year. with help from 

our friends, we offered major 
aid at over 30,000 disasters— 
from typhoons, to local (but 
just as devastating) house 
fires. 
We were able to help the 

elderly with practical pro-
grams, we helped veterans by 
the hundreds of thousands, 
we taught people by the mil-
lions to swim or swim better. 
And that's just the tip of the 
iceberg. 
Think of America without 

The American Red Cross. 
And you'll know why we 

need your business as a Red 
Cross Volunteer. In your 
community. And all across 
America.Contact your local 
Red Cross Chapter to see how 
your company can become a 
volunteer. 

Red Cross is counting 
on you. 

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 attempt to raise antenna or 
antenna support near power lines - 
You can be KILLED 

Unarco-Rohn D.v„.„ Of urfd‘,0 Ir,,iu ir,e, 
P.O. Box 2000. Peoria. Illinois 61601 
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DO VET R O N 
MPC-1000C 

Multipath-Diversity 

Amateur Net: $495.00 

The MPC-1000C features MULTIPATH CORRECTION, IN-BAND DIVERSITY (single 
channel copy during deep selective fades) Operation and a PHASE-CONTINUOUS 
AFSK TONE KEYER. The Mark and Space channels are CONTINUOUSLY tuneable 
from 1200 to 3100 Hz. The internal RY GENERATOR and DUAL-MODE AUTOSTART 
(FSK or MARK) are standard, as are rear panel provisions for SIGNAL REGENERA-
TION and SPEED CONVERSION peripherals. 

Octni 
MPC-1000CR 

Signal Regeneration & 
Up Down Speed Conversion 

Amateur Net: $595.00 

The MPC-1000CR combines all the features of the MPC-1000C with the TSR-200 
SPEED CONVERTER-REGENERATOR. A front panel SIGNAL SPEED switch provides 
electronic "gear-shifting" between 60, 66, 75 and 100 WPM speeds. All incoming 
and outgoing signals are regenerated by a CMOS UART and a crystal-controlled 
DUAL-CLOCK to less than 0.5 % bias distortion, providing an extremely low error-
rate on weak and badly distorted signals. 

MPC-1000R 

Dual-Uart Regeneration, 
200 Character Fifo 
Memory & Word Correction. 

Amateur Net: $820.00 

The MPC-1000R combines the features of the MPC-1000CR with the TSR-500 SPEED 
CONVERTER-REGENERATOR and offers 200 characters of FIFO MEMORY, a DUAL-
UART REGENERATOR that also provides local copy during all PRELOAD-RECIR-
CULATE functions, a WORD CORRECTION circuit that permits an incorrect word 
to be erased from memory by depressing the local keyboard's BLANK key, VAR-
IABLE CHARACTER RATE and automatic BLANK/LTRS DIDDLE. Character OVER-
RUN during down-speed conversion is prevented by an automatic CHARACTER RATE 
OVER-RIDE and TEE DEE INHIBIT circuit. Three preset AFSK TONE/SHIFT combi-
nations are selectable from the front panel. 

The MPC-1000R (80 characters of memory), MPC-1000CA (Tr-tone AFSK), MPC-
1000CRA (Tr-tone Regenerator) and MPC-1000CS (Crypto-Scrambler) are also 
available. 

Your QSL will bring complete specifications, or call: 213-682-3705. 

627 Fremont Ave. 
(P. 0. Box 267) 

1701,ETAPOIV  South Pasadena, Ca. 91030 
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SURPLUS 
TRANSFORMERS 

ALL 115 VAC 60 Hz PRIMARIES 

#SS-HW-201P; 
2000 VCT 500 MA (700 
MA  intermittent),  705 1/2 
x5", 32 lbs. 
Used  $27.50 

#SS-S-P243; 
900 VCT 250 MA. 4l/2x4 1/4 x 
33/." 15 lbs Used. $9.95 

#84103AD1; 
500 VCT 250 MA: one side tapped 50. 75, 120, 175 V: 

12 6 V 3 A, 41/2 x31/2 x41/2 ", 15 lbs Unused. $9.95 

#25D84455DC1; 40 V 15 A; 51/4 x5 1/4 541/2 ", 

18 lbs Unused  $9.95 

#PV-175-9; 15 V 3 A; 13 V 2 A; 6.3 V 7 A; with 
regulator capacitor, 41/2x33/4x31/4". 13 lbs. 
Unused  $5.95 

#P601719; 12 V 9 A; 44 V 2.5 A; 12.9 V 3 2 A, 
12,9 V 2 A, 51/4 x4 1/4 043/4", 22 lbs. Unused. $12.95 

WE ALSO STOCK 
COMPUTER GRADE CAPACITORS, 
STUD RECTIFIERS, and HEATSINKS. 

WRITE FOR NEW 78 CATALOG. 
All prices F 0 B Lima, Ohio 

Please allow for shipping charges 
Use your B/A, VISA, or M/C Cord. 

Address Dept. 73 • Phone: 419/227-6573 

FAI R R A DI O S ALES 
1016 E EUREKA • Boo 1105 • LIMA  OHIO • 45802 

HIGH PERFORMANCE 
SMOKE DETECTOR 

FRAZER & ASSOCIATES 

gjl 

4(11 
HIGH PERFORMANCE SMOKE DETECTOR 
NOW — at an Extraordinary $23.00 
Savings. List price $49.95 our special sale 
price only $26.95 Postpaid to your door. 
The Case for home and office Smoke 
Detectors is overwhelming: (1) Fire 
Spreads 1100% in the first 4 minutes. (2) 
74% of dwelling victims die upstairs from 
downstairs fires. (3) Most home fires start 
between midnight and 6 A.M. while the 
family sleeps. (4) Someone's home burns 
every 55 seconds. These and other facts 
are compelling millions of wise Americans 
to protect their families and homes 
against the horrible consequences of fire. 
Smoke Detectors are now required for all 
new residential occupancies. With UL 
Listed High Performance Detectors, you 
can comply. Free Catalog. HURRY — 
Supply limited. Frazer & Associates 
Consulting Engineers, 1888 Century Park 
East, Century City, CA 90067.  F7 
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ALUMA 
TOWERS 

VERO BEACH, FLORIDA 32960 

MFG'S OF 
ALUMINUM TOWERS 

* TELESCOPING 
(Crank Up) 

* WALL MOUNTED 
* TILT-OVER 
* GUYED MODELS 

(to 100 Ft I 

Excellent for 
Ham Communications. 

HIGH QUALITY - LOW PRICES 

MADE IN LONG-
LASTING 
NO-RUST 
ALUMINUM! 

McCLARAN SALES TAKES IN 
ANYTHING ON TRADE FOR NEW 

ALUMA TOWERS 

NEED: Scanners, C13, 2 Mete-, Marine, 

Antiques. Coins, 

Ham Gear.  A47 

We accept Master Charge& Visa Cards 

FOR SALES & TRADES CONTACT 

R.D. McCLARI N SALES 
430 Franklyn at Be.Ch 

Indialantic, Florida 32903 
3051 723 4793 

• CB  • General 
• CB standard  Communication 

• 2 meter  • Industry 

• Scanners  • Marine UHF 
• Amateur Bands • Micro processor 

crystals 

easy 
to 

charge 

J2 

master charge 
 <b . 

BANKAHENICARO 

Send 10' for our latest catalog 
Write or phone for more details 

2400 Crystal Drive 
Ft Myers, Florida 33901 
all phones (813) 936-2397 

"THE PROFESSIONALS" 
mom MODEL. 500 MHHzz 

81 1 G  

1 us to 
1 sec. 

r REOUENCY COUNTER 

SO0.37646 

1,014, 

- 

• 
'S O 

.040.• 

NEW 

Pre.4 mo  

10 mv @ 
150 MHz 

The New Model CTR-2A Series Counters are designed and built to the highest standards 
to fulfill the needs of commercial communications, engineering labs and serious experi-
mentors. With an accuracy of  .00005% (oven option) the CTR-2A can handle the most 
critical measurements and is about half the cost of other commercial counters. 

If you need a reliab e counter at an affordable price, the CTR 2A is the answer. 

• Built-in Pre-Amp 1 0 my @ 1 50 MHz 
• 8 Digit .3" LED Display 
• High Stability TCXO Time Base 
• Built-in VHF-UHF Prescaler 
• Automatic Op Placement 
• TCXO Std. ± 2 ppm 

500 MHz Kit CTR-2A-500K  . 
500 MHz Assembled CT R -2 A-500A 
1GHz Kit CTR-2A-1000K 
1GHz Assembled CTR-2A-1000A 

OPTIONS. 
02) Oven Crystal 
03) 43" LED 
04) 12 V-DC 

[1:1[1]1IN 

$49.95 
10.00 
10.00 

• Period Measurement (Optional) 
• Input Diode Protected 
• 1 2V-DC Operation (Optional) 
• Oven Controlled Crystal (Optional) 
± 5 ppm 

• Selecttble Gate Times - .1 & 1 sec 

$249 95 
349 95 
399 95 
549 95 

051 10 sec. Time Base  $ 5 00 
061 Period  15.00 
071 Handle  10 00 

010  ws, 

PROBES 

Hi-Z 
S15.00 
• 

Low Pass 
S15.00 

DAVIS ELECTRONICS 636 Sheridan Dr., Tonawanda, N.Y. 14150 716/874-5848 

MADISON BIG 
SIGNKL BUYS 

OMN kJ 2-meter mobile or 
portable antenna. 3/8" thread, 5-dB gain 
(1.5-dB gain over conventional 5/8-wave 
mobile whip antenna). $29.95; 450 MHz 
$27.95. Guaranteed results. 

BIRD 43 WATTMETERS PLUS SLUGS 
IN STOCK.  PREPAID FREIGHT 

PR EMAX 4 ft. ground rod + clamp $4.50 
MIDLAND 23-136 dual meter reads 
SINR and relative power. J-landles 1 kW 
from 3-150 MHz.   $21.95 
YAESU FT 301 + FP301 AC Supply 
  $750.00 
YAESU FT-301D + FP301 AC Supply 
  $935.00 
HY GAIN 18AVT/VVB + 100 feet RG8 
coax   $100.00 
HY GAIN 18V vertical  $19.95 
Model 214 2m Yagi  $21.50 
HY-Gain 208 2m Yagi  $15.95 
VHF SPECIALS: Kenwood TS 700S 
List ... $679   Call for quote 
KLM: Antennas,  Linears,  Accessories 

All In Stock - FREE balun w/2 
meter base antenna. 

JANEL PREAMPS: In Stock. Technical 
Books (ARRL, Sams, Tab, RCA, T.I., 
etc.) 
HAM X ROTOR (New Model) Turns 28 
sq. ft. of antenna List ... $325 Order 
Now  Your Price- $249.00 
CDE HAM 3  $1 29.00 
SWAN METERS: INM 6200 VHF Watt-
meter $49.95; SWR 3 Mobile $9.95 
TELEX HEADSETS: In Stock 
CETRON 572B  $24.95 ea. 
RAYTHEON 811A 
Sealed Cartons   $16.00/pair 
ADEL nibbling tool, $6.45; punch $3.50 
CABLE 5/32", 6-strand, soft-drawn guy 
cable. For mast or light tower, 34 foot. 
BELDEN COAX CABLE: 8237 RG8 
214 ft. 8214 RG8 foam 254 ft., 8448 
8-wire rotor cable 164 ft., 8210 72 ohm 
kw twinlead $19/100 ft., 8235 300 ohm 
kw twinlead $12/100 ft., Amphenol 
silver-plate PL 259 59d ea. UG175 adapt-
er 194, PL-258 dbl female $1.00. 
NYLON CORD  5000 ft. + per roll 
$15.00 
BELDEN 14 gauge copper stranded an-
tenna wire.   $5.00/100 ft. 
BELDEN  9888  Double  Shield  RG8 
Foam-direct bury - 100% braid 39d/ft. 
22 gauge plastic covered ant, wire for 
long wire, radials.   $3.50/1000 ft. 
KESTER SOLDER 1 lb. 60/40, .062 
 $6.50 
Leader - Amateur Test Equip. - 10% 
off list. 
Mallory 2.5A/1000PIV epoxy diode 19i 
ea. .001 MFD 20KV CAP  $1.95 
CALL FOR QUOTES ON: 
Yaesu  FT301D,  FT301,  Kenwood 
TS520S, TS820S, TS600A, TR7400A, 
TR7500, FT227B & ETO-ALPHA. All in 
sealed cartons. Call for quotes on items 
not listed. 
CALL FOR FAST QUOTE, OR WRITE 
AND  INCLUDE TELEPHONE NUM-
BER. IF WE HAVE YOUR BARGAIN, 
WE'LL CALL YOU PREPAID. 
TERMS: All prices FOB Houston. Prices 
subject to change without notice. All 
Items Guaranteed. Some items subject to 
prior sale. Send letterhead for Amateur 
dealers price list. Texas residents add 5% 
tax. Please add postage estimate, excess 
refunded. 

/MADISON 
ELECTRONICS SUPPLY, inc. 

1508 McKinney • Houston TX 77002 
(713) 658-0268 • Nites (713) 497.5683 
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Think 
IDITAIL! 

Here in this fourth volume of the 73 TEST EQUIPMENT LIBRARY 
are 42 home construction projects for building test equipment to 
work with your ham station and in servicing digital equipment 
Counters, scalers, frequency standard, synthesizers, logic probes... 
JUST ABOUT EVERYTHING you need and can build with ICs. IC 
TEST  EQUIPMENT  contains  the  following  chapters:  Pulse 
Generators ... Audio Generators ... Sync Generator ... Digital 
SWR Computer ... Frequency Counters ... Digital Component 
Testers ... Logic Probes ... Accessories. 

• • • S 4•9 5 

Use the order card in the back of the magazine or itemize your order on a separate piece of paper. Be sure to include check or detailed 
credit card information. *Add $1.00 shipping and handling charge for each order. 

73 Radio Bookshop, Peterborough NH 03458 
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GBEHIND THE GDIAL 
GBy Bob Grove 

Get more fun out of shortwave listening with this 
interesting guide to receivers, antennas, frequencies, 
and interference. Contains the following chapters: 
• The Electromagnetic Spectrum: A Review 
• Users of the Radio Spectrum 
• Surveillance 
• Station Layout Considerations 
• Antenna Systems 
• Interference 

Use the order card in the back of this magazine or itemize your 
order on a separate piece of paper. (Be sure to include check or 
detailed credit card information.) *Add $1.00 shipping & 
handling charge for each order and mail to: 

11  73 Radio Bookshop • Peterborough NH 03458 

-For a little bit extra 
YOU CAN go first class! 

.. And binders for your 73 Magazines are the first class way to 
go. 
Your back issues of 73 are your very best encyclopedia of 

electronics and you don't want to take any chances on losing 
any of them. If you put them into the handsome 73 Binders, 
you'll have your copies when you want them ... and all together 
with that yearly index in the December issue. Why is it that the 
article you need the most is always in a missing issue? Let's see 
... did Charlie borrow it or did it get lost when we cleaned up 
last year? Get a binder ... only $6.50 in red with gold letterinc 
Two for $12.00. 

Use the order card in the back of the magazine or itemize you' 
order on a separate paper & mail to: 

73 Magazine Binders 

Peterborough NH 03458 

Be sure to include check or detailed credit card information. 
Add $1.00 shipping & handling charge for each order. 
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you want to 

SUBSCRIBE! 
Also tell us your credit card number so we can enter the 

subscription for you. A subscription saves you a bundle of 
money. ... just figure it out. At $2 a copy you're spending $24 
a year, yet a subscription costs a lousy $15. Nine dollars 
may not be a lot today, but that's no reason to just throw it 
away because you don't want to bother to pick up the phone. 
Three years of 73? If you figured out what the costs you'd 

send in a subscription instantly. Not having calculators that 
go out that far (allowing for the usual inflation, increases in 
postage, rising paper prices, and a new car for Wayne ... a 
copy of 73 will probably be $5 three years from now), no one 
at 73 has definitely been able to calculate the exact cost of 
three more years on the newsstand. One thing is for sure, it's 
going to be a lot more than the current three year $36 
subscription rate, which is an obvious rip-off. Call in your 
three year subscription and make us rue the day we came up 
with that low number. 

It's toll free 

800-258-5473 
and someone is usually around during office hours to take 

your order, credit card number (Master Charge, BankAmeri-
card or American Express). While you're calling what would 
it hurt to get Kilobaud too? And maybe a few books for the 
bathroom. 
If the line is busy tear out the card bound in the back of the 

magazine ... just inside the back cover... 
While you are tearing out cards it is high time for you to 

mark up the reader's service part too. A good response con-
vinces advertisers to run more ads ... you get more pages 
of magazine. It's a good investment. 

73 Peterborough NH 03458 

217 



• A  I.  \  A • 

The ONL Y Complete License Study Guides 
• NOVICE STUDY GUIDE - Here is a completely new study guide and reference book for the potential ham. This is not a question/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 regulations, as well as application forms. Easily the best path into the 
exciting world of ham radio! $4.95." 

• GENERAL CLASS STUDY GUIDE - A complete theory course for the prospective General or Technician. This reference explains 
transistor, 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 - Ready to upgrade your license? To prevent retaking the FCC theory exam, you need the 73 
Advanced theory guide. SSB, antenna theory, transmitters, and electronic 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 - 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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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 listening to your tapes? 

/Scoot coma 

fricii-oCioun  

! sa- sf 
. 

FOUR TAPES for $15.95 
$4.95 EACH 

5 WPM This is the begin 
fling tape for people who do 
not know the code at all. It 
takes  them  through  the  26 
letters, 10 nu mbers and nec 
essary punctuation, co mplete 
with practice every step of the 
way  using  the newest  blitz 
teaching  techniques.  It  is 
al most  miraculous!  In  one 
hour many people - including 
kids  of  ter  -  are able  to 
master the code. The ease of 
learning gives confidence  to 
beginners  who  might  other-
wise drop out. 

NEW CODE SYSTEM — Four Speeds Available 

6+ WPM This is the practice 
tape for the Novice and Tech-
nician licenses. It is made up 
of one solid hour of code, sent 
at the official FCC standard 
(no  other  tape  we've heard 
uses these standards, so many 
people flunk  the code when 
they  are suddenly  --  under 
pressure - faced with charac-
ters  sent  at  13  wpm  and 
spaced for 5 wp m). This tape 
is not me morizable, unlike the 
zany  5 wp m tape, since the 
code groups are entirely ran 
dom characters sent in groups 
of five. Practice this one dur 
ing lunch, while in the car, 

any where, and you'll be more 
than  prepared for  the easy 
FCC exa m. 

13+  WPM  Code  groups 
again, at a brisk 13 per so you 
will be at ease when you sit 
down in front of the steely 
eyed  govern ment  inspector 
and he starts sending you plain 
language at only 13 per. You 
need this extra margin to over-
come the panic which is uni 
versal  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. 

20+ WPM Code  is what 
gets you when you go for the 
Extra  Class license.  It is so 
embarrassing to panic out lust 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though this is only one word 
faster, the code groups are so 
difficult that you'll al most 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.  No 
one who can copy these tapes 
can possibly fail the FCC test. 
Remove all fear of the code 
forever with these tapes. 

ONLY 4 for $15.95!• 73 is in the publishing business, not tapes, so these are priced much lower than anyone 
you ever seen one hour cassettes for under $6? For 1st class mail add 25d per tape ordered. 

RADIO *AMATEURS 
TALK TO THE WORLD ! 

ask.me about it' 

else could sell them. Have 

LIBRARY SHELF 
BOOK BOXES 
$2.00 each 

2/$3.00" • 8/$10.00* 

BUMPER STICKERS: 
RADIO AMATEURS TALK TO THE WORLD!! 
AUTHORIZED VEHICLE 
SUPPORT YOUR LOCAL POLICE 

50d each; any 3 for $1.00* 

BINDERS - Red Binders with gold lettering keep your 1976 & 
1977 73s safe from being lost or damaged. Each binder holds 
12 issues. $6.50 ea., • 2 for $12.00.• 

Back Issue Bundle! 73 Magazine Classics, issues containing 

hundreds of articles & projects. Great for nostalgia buffs. 20  QS0 information is standard form on back of all cards. (DOMES-
copies (all different) for $12.00.•   TIC ORDERS ONLY) Allow 6-8 weeks for delivery. 

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 shipping & handling charge for each order. Note: Price subject to change on books not published by 73 Magazine. 
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• WEATHER SATELLITE  HANDBOOK Simple equipment 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.• 

• NEW REPEATER ATLAS of the ENTIRE World, 150% as big as any 
list ever available — nearly 900 more repeaters listed. New improved 
maps that show the location by frequency of every repeater in the 
States. Only $1.95.* 

• VHF ANTENNA HANDBOOK The NEW VHF Antenna Handbook 
details the theory, design and construction of hundreds 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.• 
•THE CHALLENGE OF 160 is the newest book in the 73 technical 
library, dedicated to 160 meter operating. Si Dunn provides 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.• 
• BEHIND THE DIAL by Bob Grove. Get more fun out of shortwave 
listening with this interesting guide to receivers, antennas, frequencies 
and interference. $4.95.* 
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•COAX HANDBOOK The world's only handbook devoted exclusively 
to coax, feedlines and connectors. Special price only $1.50.• 
• VOL. I COMPONENT TESTERS... how to build transistor testers 
(8), diode testers (3), IC testers (3), voltmeters and VTVMs (9), 
ohmmeters (8 different  kinds), inductance  (3), capacity (9), Q 
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 standards. Invaluable book, 
$4.95.* 
• VOL. II AUDIO FREQUENCY TESTERS ... jam packed full of 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 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 Become a troubleshooting wizard. 
All you need to know about pulse, audio and sync generators, 
frequency counters, digital component testers, logic probes and more! 
Plus a cumulative index for all four volumes of the 73 Test Equipment 
Library. $4.95.• 

• THE NEW RTTY HANDBOOK is a brand new 1977 edition and the 
only up-ta-date RTTY book available. The state of the art has been 
changing radically and has made all previous RTTY books obsolete. It 
has the latest circuits, great for the newcomer and the expert alike ... 
Only $5.95.* 

• 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS by Edward M. 
Noll W3FQJ Describes 73 different antennas for amateurs. Each design 
is the result of the author's own experiments: each has actually been 
built and air-tested. Includes appendices 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.• 
•IC OP-AMP COOKBOOK 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 illustrated. 592 pages, 5% x 8%, 
softbound $12.95.• 
•73 DIPOLE AND LONG-WIRE ANTENNAS 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.• 

• RF AND DIGITAL TEST EQUIPMENT YOU CAN BUILD 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, microvvavemeter, etc. 252 pages. $5.95.• 
• SSTV HANDBOOK This excellent book tells all about it, from its 
history and basics to the present state of the art techniques. Contains 
chapters on circuits, monitors, cameras, color SSTV, test equipment 
and much more. Hardbound $7, softbound $5.* 
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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 shipping & handling charge for each order. Note: Price subject to change on books not published by 73 Magazine. 
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• RTL COOKBOOK by Donald Lancaster. Explains the how and why of 
RTL (Resistor-Transistor Logic) and gives design information that can be put 
to practical use. Gives a multitude of digital applications ranging from the 
basic switch to the sophisticated counter. 240 pages; 5% x 8%; softbound. 
$5.50.• 
•TTL COOKBOOK by Donald Lancaster. Explains what TTL is, how it 
works, and how to use it. Discusses practical applications, such as a digital 
counter and display system, events counter, electronic stopwatch, digital 
voltmeter, and a digital tachometer. 336 pages; 5% x 81/2 ; softbound. $8.95.• 
•TVT COOKBOOK by Donald Lancaster. Describes the use of a standard 
television receiver as a microprocessor CRT terminal. Explains arid describes 
character generatioh, cursor control and interface information in typical, 
easy-to-understand Lancaster style. This book is a required text for both the 
microcomputer enthusiast and the amateur RTTY operator who desires a 
quiet alternative to noisy teletype machines. $9.95.• 
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• FASCINATING WORLD OF RADIO COMMUNICATION Interesting 
stories in the history of rad,o pioneering and discovery. Also includes 
the fundamentals of broadcast band DXing. A must for every radio 
amateur. $3.95.• 
• PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 simple 
test instruments you can make — covers VOMs, VTVMs, semiconductor 
testing units, dip meters, wattmeters, and just about „anything else you 
might need around the test lab and ham shack. $4.95.* 
• 1001 PRACTICAL ELECTRONIC CIRCUITS Tab's new 1001 
circuits is available for only $9.95 ppd. The next time you want a 
circuit for just about anything, eat your heart out that you didn't send 
for this book the first time you read about it. You'd better order the 
book right away, before they run out. $9.95.* 

•HOW TO MAKE BETTER CISLs Be proud of your QSL cards ... 
have a card which gets front space on every hamshack wall ... win 
prizes at hamfests. The only way to have a truly outstanding card is to 
make it yourself, which is easy when you have this new book. $2.00* 

• WHAT TO DO AFTER YOU HIT RETURN PCC's first book of computer 
games ... 48 different computer games you can play in BASIC ... programs, 
descriptions, muchly illustrated. Lunar Landing, Hamrnurabi, King, Civil 2, Qubic 
5, Taxman, Star Trek, Crash, Market, etc. $6.95.* 

• 101 GAMES IN BASIC 101 games for you, from very simple to real buggers. 
You get the games, a description of the games, the listing to put in your computer 
and a sample run to show you how they work. Fun. Any one game will be worth 
more than the price of the book for the fun you and your family will have with it. 
$7.50.* 

• BASIC by Bob Albrecht. Self-teaching guide to the computer language you will 
need to know for use with your microcomputer. 324 pages. This is one of the 
easiest ways to learn computer programming. $4.95.• 

•THE UNDERGROUND BUYING GUIDE Here is a handy guide for the 
electronics enthusiast. Over 600 sources of equipment and literature are provided; 
some are mail-order-only outfits that do not advertise. Sources are listed 
alphabetically, by service or product, and by state. The guide is cross-referenced 
for ease of use. Electronic publishing houses are also listed. Publisned by PMS 
Publishing Co., $5.95.• 
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•AN INTRODUCTION TO MICROCOMPUTERS, VOLS. 1 AND 2 by Adam 
Osborne Associates, are references dealing with microcomputer architecture in 
general and specifically with details about most of the common chips. These 
books are not software-oriented, but are invaluable for the hobbyist who is into 
building his own interfaces and processors. Volume 1 is dedicated to general 
hardware theory related to micros, and Volume 2 discusses the practical details of 
each micro chip. (Detailed review in Kilobaud #2) Published by Osborne 
Associates, Vol. I — $7.50*; Vol. II — $12.50.* 

•8080 PROGRAMMING FOR LOGIC DESIGN Ideal reference for the person 
desiring an in-depth understanding of the 8080 processor. The works is 
application-oriented, and the 8080 is discussed in light of replacing conventional, 
hard-wired logic systems. Both hardware and software is described. Practical 
design considerations are provided for the implementation of an 8080-based 
control system. (Detailed review in Kilobaud #1) Published by Osborne 
Associates, $7.50.• 

•6800 PROGRAMMING FOR LOGIC DESIGN Oriented toward the industrial 
user, describes the process by which conventional logic can be replaced by a 6800 
microprocessor. Hardware, software, and interfacing techniques are discussed. 
This reference provides practical information that allows an experimenter to 
design a complete micro control system from the "ground up." An excellent 
reference! Published by Oshnrne Associates. $7.50.• 

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 shipping & handling charge for each order. Note: Price subject to change on books not published by 73 Magazine. 
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•SCELBI'S GALAXY GAME  FOR THE 
"6800" "Galaxy - pits the operator of a 
spaceship against alien c-aft, as well as such 
variables as speed, time, and ammunition. No 
two games are the same! $14.95.* 

• 6800 SOFTWARE GOURMET GUIDE & 
COOKBOOK This manual describes sorting, 
searching, and many other routines for the 
8080 user. $9.95.* 

• 8080  SOFTWARE  GOURMET  GUIDE 
AND COOKBOOK Describes sorting, search-
ing, and many other routines for the 8080 
user. $9.95.• 

•CMOS COOKBOOK by  Don Lancaster. 
Another winner from the author of the RTL 
and TTL Cookbooks. Details the application 
of CMOS, the low power logic family suitable 
for most applications presently dominated by 
TTL. Eight chapters cover all facets of CMOS 
logic, prefaced by 100 pages detailing the 
characteristics of most CMOS circuits. Re-
quired reading for every serious digital experi-
menter. $9.95.• 

• HOBBY COMPUTERS ARE HERE If you 
(or a friend) want to come up to speed on 
how computers work ... hardware and soft-
ware ... this is an excellent book. It starts 
with  the  fundamentals and explains the 
circuits, the basics of programming, along 
with a couple TVT construction projects. 
ASCII-Baudot, etc. It has the highest recom-
mendations as a teaching aid for newcomers. 
$4.95.• 

• FUN WITH COMPUTERS AND BASIC by 
Donald D. Spencer, contains an easy-to-under-
stand explanation of the BASIC Programming 
Language and is intended for persons who 
have had no previous exposure to computer 
programming  but want  to  learn  BASIC 
quickly, easily, and interestingly. Over half 
the book is devoted to problems using games, 
puzzles, and mathematical recreations (you 
don't need a math background to understand 
most of the problems in this book). A 
superior book for self-teaching and learning 
computer programming. $6.95.• 

• BRAND NEW DICTIONARY This microcomputer dictionary fills the 
urgent need to become quickly acquainted with the terminology and 
nomenclature of the revolution in computers. Over 5000 definitions 
and explanations of terms and concepts (704 pages) relating to 
microprocessors, microcomputers and microcontrollers. There is also a 
comprehensive  electronics/computer  abbreviations  and  acronyms 
section. $15.95.* 

•COMPUTER PROGRAMMING HANDBOOK by Peter Stark. A 
complete guide to computer programming and data processing. Includes 
many worked out examples and history of computers. $8.95.• 

•MY COMPUTER LIKES ME ... WHEN I SPEAK BASIC An 
introduction to BASIC ... simple enough for your kids. If you want to 
teach BASIC to anyone quickly, this booklet is the way to go. $2.00.* 

HOBBY 
COMPLITEBS 

BRE HEBEI 
HOBBY 
COMPUTERS 

•THE STORY OF COMPUTERS by Donald 
D. Spencer is to computer books what Dick 
and Jane is to novels ... extremely elemen-
tary, gives the non-computerist a fair idea of 
what the hobbyist is talking about when he 
speaks computer lingo. Attempts to explain 
what computers are and can do. $4.95.• 

•SCELBI'S FIRST BOOK OF COMPUTER 
GAMES Need a game for your 8008 or 8080 
microprocessor?  Describes  three  popular 
games, "Space Capture," "Hexpawn," and 
"Hangman."  Complete  flowcharts,  logic 
description, program listing, and instructions 
are provided. A must for the game freak! 
$14.95.• 

•MICROCOMPUTER PRIMER by Mitchell 
Waite and Michael Pardee. Describes basic 
computer theory, describes the world of 
microcomputing in "real world" terminology, 
explains numbering systems, and introduces 
the reader to the world of programming. 
There is probably no better way of gettirg 
involved with the exciting new hobby of 
microcomputing. $7.95.* 

• INTRODUCTION  TO  MICROPROCES-
SORS by Charles Rockwell of MICROLOG. 
An ideal reference for the individual desiring 
to understand the hardware aspects of micro-
processor systems. Describes the hardware 
details of computer devices in terms the 
beginner can understand, instead of treating 
the micro chip as "black box." Addressing 
schemes, registers, control, and memory are 
all  explained. General  information about 
hardware  systems  is provided.  Specific 
systems are not described and programming is 
only  briefly  discussed.  $17.50•  US and 
Canada, $20 elsewhere. 

•THE  NEW HOBBY COMPUTERS! This 
book takes it from where "Hobby Computers 
Are Here" leaves off, with chapters on Large 
Scale Integration, how to choose a micro-
processor chip, an introduction to program-
ming, low cost I/O for a computer, computer 
arithmetic,  checking  memory  boards,  a 
Baudot monitor/editor system, an audible 
logic probe for finding those tough problems, 
a ham's computer, a computer QS0 machine 
... and much, much more! $4.95.• 

• KILOBAUD The Small Computer Magazine 
written for the non-PhD computer hobbyist 
who wants to know what's new. $2.00 each at 
the newsstand, $15.00 for 1 year sub. 

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 shipping & handling charge for each order. Note: Price subject to change on books not published by 73 Magazine. 

•  •  •  r e \ 



• 

•  A D  •  -  E L . / . 

•COMPUTER DICTIONARY by Donald D. 
Spencer. Defines words and acronums used by 
computerists in a clear, easy to understand 
style. Over 2000 definitions are provided. 
This reference is a must for the individual 
getting started in the world of microcom-
puters. Published by Camelot Press, $5.95.• 

• CHEMISTRY WITH A COMPUTER by Paul 
A. Cauchon. Contains a collection of tutorial, 
simulation and problem-generation computer 
programs.  Simulations provide models of 
lengthy laboratory experimentation beyond 
the limited classroom timeframe and enhance-
ment of course studies by encouraging pre-
laboratory research. Useable with almost any 
chemistry course at the high school or college 
level. Written in BASIC. Price $9.95.• 

•TYCHON'S 8080 OCTAL CODE CARD 
Slide  rule-like  aid  for programming and 
debugging 8080 software ... contains all the 
mnemonics and corresponding octal codes. 
Only 6'/2x3 inches, provides neat, logical 
format for quick reference. Back side of card 
is printed with an ASCII code chart for 128 
characters plus the 8080 status word and 
register pair codes. Also available, Tychon's 
8080 Hex Code Card, same as above only has 
hex codes instead of octal. Only $3.00* each. 

•1976 PERIODICAL GUIDE FOR COM 
PUTERISTS is a 20 page book which indexes 
over 1,000 personal computing articles for the 
entire year of 1976 from Byte, Creative 
Computing,  Digital  Design,  Dr.  Dobbs 
Journal, EDN, Electronic Design, Electronics, 
Interface Age, Microtrek, Peoples Computer 
Company, Popular Electronics, QST, Radio 
Electronics, SCCS Interface and 73. Articles 
are indexed under more than 100 subject 
categories. Price $3.00.• New January — June 
1977 Edition — $3.00.• 

• A QUICK LOOK AT BASIC by Donald D. 
Spencer. A perfect reference for the beginning 
programmer. Assumes that the reader has no 
previous programming experience. A self-
teaching guide for the individual desiring to 
learn the fundamentals of BASIC, the most 
common  hobbyist  programming language. 
Price: $4.95* 

•HOME COMPUTERS: 210  Questions & 
Answers by Rich Didday. Two books aimed 
exclusively at the novice computer hobbyist/ 
home computer user. Written in a rather 
unusual style which has a beginner asking 
questions which are answered by a person 
with a substantial background in computers 
and personal computing. The questions are 
just the kind beginners come up with ... and 
the answers are presented in easy-to-under-
stand  terms (usually with a diagram to 
illustrate the point). Both the hardware and 
software aspects of home computing are 
covered from A to Z. An index in both books 
makes them ideal as reference material for 
anyone.  Volume  I: Hardware — $7.95*; 
Volume 2: Software — $6.95*. 
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• SIXTY  CHALLENGING  PROBLEMS 
WITH BASIC SOLUTIONS Donald Spencer. 
Provides the serious student of BASIC pro-
gramming with interesting problems and solu-
tions. No knowledge of math above algebra 
required. Includes games, programs for finan-
cial interest, conversions and numeric manip-
ulations. Price: $6.95* 

•SOME  COMMON  BASIC  PROGRAMS 
published by Adam Osborne & Associates, 
Inc. Perfect for non-technical computerists 
requiring ready to use programs. Business 
programs like depreciation formulas, loan 
payment solutions and loan interest rates; 
math routines containing statistical packages 
and polynomial derivations ... plus miscel-
laneous programs. Invaluable for the user who 
is not an experienced programmer. All will 
operate in the stand-alone mode. $7.50• 
paperback. 

•THE SECRET GUIDE TO COMPUTERS 
Parts 1, 2, and 3 by Russ Walter. Part One 
describes computers in general, and after 
reading for ten minutes you will be writing 
simple BASIC programs! Employs a step-by-
step teaching process, the end result being a 
working knowledge of BASIC. Part Two 
discusses computer applications. It's one thing 
to master the syntax of a language such as 
BASIC and another to solve problems using 
the new tool. This also provides useful tech-
niques  in  problem  solving.  Part  Three 
describes programming languages. Ever heard 
of APL and QLISP? BASIC is not the only 
language used to program computers, and as 
the hobby industry grows additional lan-
guages  will  become  commonplace.  7th 
edition. Part I — $2.75*; Part II — $2.50*; 
Part III — $3.50.* 

• FORTRAN PROGRAMMING By Donald 
Spencer. If you are familiar with BASIC you 
will appreciate the additional capabilities of 
FORTRAN, a computer language with most 
of BASIC's features, and much more! FOR-
TRAN was designed for complex numeric 
calculations; and possesses extended I/O capa-
bility. It is easily learned, as it is an English-
like computer language. $7.50.• 

• FORTRAN  WORKBOOK  by  Donald 
Spencer.  Provides practical examples and 
problems to solve. Almost all micros support 
BASIC — it won't be long before FORTRAN 
is commonplace. Don't miss the programming 
boat ... learn FORTRAN; and be ready for 
the next language boom! $3.95.• 

•Scientific  Research  Instruments'  BASIC 
SOFTWARE LIBRARY is a complete do-it-
yourself kit. Written in everybody's BASIC 
immediately executable in ANY computer 
with at least 4K, no other peripherals needed. 
Over 700 pages of source codes, descriptions 
and instructions. Vol. I contains business and 
recreational programs and is 300 pages. Vol. 
II is 260 pages and contains math, engineer-
ing, statistics and plotting programs. Vol. III 
contains money managing, advanced business 
programs such as billing, A/R, inventory, 
payroll, etc. Vol. IV contains general purpose 
programs like loans, rates, retirement, plus 
games: Poker, Enterprise (take charge while 
Capt. Kirk is away), Football and more! Vol. 
✓ is filled with experimenter's programs 
including games, pictures and misc, problems 
like "logic." Vols. I & II $24.95,• Vol. III 
$39.95,• Vol. IV & V $9.95 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 shipping & handling charge for each order. Note: Price subject to change on books not published by 73 Magazine. 
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Hobby Computers Are Here 
HOBBY COMPUTERS ARE HERE helps the beginner to get into 

the world of microcomputers. It contains the following chapters: 
Computers Are Here, What's A Computer?, The History of Number 
Systems, Is Digital All That New?, How Computers Figure, What's 
That in Binary?, Say, Are You A Computer?, Computers Are For 
Hams!, How Gates Work, TTL — The Best Logic Yet, Ins and Outs of 
TTL, Flip Flops Exposed, Those Memory Chips —RAMs, ROMs, 
PROMs, etc., Computer Languages—Simplified, The New Standard 
Cassette System, build This Television Typewriter, Television Type-
writer Display Unit, Using Surplus Keyboards, Morse to RTTY Con-
verter, ASCII to Baudot Via a PROM, and ASCII/Baudot Via PROMs 
—A Second Way. PLUS reprints of some of the 73 editorials on com-

puters. Don't miss out any longer on the fun of hobby computing 
and the fantastic applications of these incredible devices! $4.95* 

The New Hobby Computers 
This book takes it from where "Hobby Computers Are Here" 

leaves off, with chapters on. What's All This LSI Bunk?, Which Chip 
Dilemma, How Computer Arithmetic Works, The Death of Negative 
(IBM) Logic, And on the Other Side, Soft Art of Programming, Part I, 
Part II, Part III, A Very Cheap I/0— The Model 15, Inexpensive Paper 
Tape System, Baudot Monitor/Editor System, Baudot and BASIC, 
Getting By the Friden 8800 Communications Gap, What's All This 
Wire-Wrap Stuff?, How to Check Memory Boards, Eight Trace Scope 

Adapter, Logic Probe You Can Hear, ASCII/Baudot Converter For 
Your TVT, A Ham's Computer, Ham Time Sharing is Here For You, 
Safari RTTY Terminal, Your Computer Can Talk Morse, Sneaky 
Baudot with ASCII Keyboard, and Computer QS0 Machine. PLUS 
interesting editorials on computers from 73. Everything of interest is 
there in one volume, ready to be enjoyed by you Don't miss this 
tremendous value! Only $4.95* 

Order from: 73 Books, Dept HC, Peterborough, NH 03458 
•add $1 handling charge per order. 

Spark 1 011reVelr 1111 
That was the cry of the amateurs of the 1920's ... none of this newfangled vacuum tube stuff for 

them! Then, a generation later, it was TUBES FOREVER! Amateurs of the old school fought off 
transistors. Now that most amateurs have come to accept solid state, large scale integration is here 
and reactionary amateurs are busy fighting off microcomputers. 

JOIN THE REVOLUTION, DON'T FIGHT IT. Microcomputers are appearing in more and more 
equipment ... scanners ... the Edgecom 2m rig ... and watch for a whole new generation of ham 
transceivers with microcomputers built in! 

Read about microcomputers in Kilobaud, the magazine written for the newcomer to computers. 
Many of the articles are ham oriented ... after all, a large part of the pioneers of microcomputers are 
hams. Don't let this revolution pass you by ... be a part of it and join the fun. Over 20,000 hams 
have their own computers already and are having a ball. They're using them with their ham stations, 
to run repeaters, and to learn. 

Never has there been such an opportunity. Microcomputers will soon be one of the larger 
industries in the country, so the pioneers will have a fantastic chance to get in on the ground floor... 
and that ground floor is still there. Read all about it in Kilobaud. 

KILOBAUD IS GUARANTEED ... if you are not delighted, you can return your magazines for a 
full refund! That's right, all you risk is the postage! Try a year's subscription to Kilobaud and see for 
yourself. YOU CAN'T LOSE. 

1 year $15. Use order card in back of this magazine 
or itemize order. Send to: (  

kilobaud SUBSCRIBE TODAY! 

pETERbonouqh Nh 03458 



How would you like to make some extra money in your spare time to help you build your ham station? Wouldn't you like to be able to get the 
latest in ham gear? The fact is that your hobby can pay for itself. 
At the same time that you are making money, you will also be helping amateur radio to grow by helping to interest newcomers in the hob-
by . .. and we need all of the new amateurs we can get, as you know. 
73 Magazine is looking for Area Representatives to distribute 73 Magazine and Kilobaud to newsstands, bookstores, discount stores, super-
markets, drugstores, etc. In addition to distribution of the monthly copies of these magazines, Area Representatives would also sell 
magazines, books, and subscriptions at hamfests, ham auctions, and other local ham events. Radio stores, CB dealers, etc., can also be ser-

viced by Area Representatives. 

Make Extra Money! Help Amateur Radio Grow' 
Distribute 73s to Everyone! 

Here's a way to enjoy your hobby, to be a real part of it, and to make money while you are having fun. It sure doesn't seem much like work. 
Area Representatives who are successful will be offered the opportunity to increase their business by taking on additional special interest 
magazines for rewsstand distribution. The business can grow to any size you wish. 
73 sells well on the newsstands. Tests in several areas show that even though every magazine rack in an area is stocked with copies of 73, at 
least one or two copies are sold from even the smallest of racks. 73 interests hams, SWLs, CBers, experimenters, students, computer hob-
byists, electronics professionals, technicians, etc. 
If you are interested in details on how you can earn from $50 to $500 (or even more) a month, write to Jack Shimek, Marketing Manager. 
Once you sign up you'll get monthly shipments of magazines which are to be sold on consignment (the store only has to pay for the copies 
sold each month)and keep back issues in stock for sale at hamfests, etc. 
Just think, with a few hours' work each month you might be able to have a fantastic ham station before the end of 1978. Drop Jack a line and 
get started ... if you are the kind of person who gets things done and can carry things through. 

73 Magazine • Peterborough, NH 03458 

QSL CARDS 

blue satellite. Both are top quality QSLs you'll be proud to 
send. 
How can 73 turn out these fantastic QSL cards at about 

half the cost of having them made elsewhere? These are 
done as a fill-in between printing books and other items in 
the 73 Print Shop. That's why we don't promise anything 
faster than 8 weeks delivery. We usually get them out a lot 
faster than that. but we could get tied up with a new edition 
of the Repeater Atlas or something and be slow. 
The regular QSO information is printed on the back of 

the card . . . all you need to have the card acceptable for 
any awards. There's room to list your equipment on the 
back, if you want. A nice gift idea. tool Actual size: 51/2 " x 

1— Please send me the following QSL cards: 

I  Style:  El W  :_IX  r ]Y 

Quantity:  H250 — $8.95  1, 500 — $ 1 3.95 

I  ADD $1.00 SHIPPING & HANDLING CHARGE. 

5  Enclosed.  ' 'Cash  ..:::Check  Li Money Order 

I American Express  ,.BankAmericard  -. Master Charge 

Credit card #   

IExp. date   

I  I 
You want your QSL card to stand out on every wall. don•t  I  Signature    

you? Well, here's some which no shack visitor in the world  Name    

I I big call letters that can be read all the way across the 
will be able to miss. It's got jet black call letters . . . great  Address   

room—black letters on a bright yellow background to  City     State   Zip 

I I 

make them really stand out. When pictures of DX shacks are 
published in the magazines you'll see your card clearly.  U.S.A. Orders Only  
Order style Y. 

J Equally impressive are styles W and X. These are white  73  Ma gazine— QSLs  
cards with clack type—style W has a blue world, style X a  L  Peterborough NH 03458  7313/78 
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CUSTOM TRANSFORMERS 

rat'  -44x :-.1. 

HEAVY DUTY REPLACEMENT TRANSFORMERS* 
Collins 30S-1 Plate Transformer   S165 00 
Collins 516F.2 Power Transformer  95.0C 
Hunter 2000B Plate Transformer   125.00 
ETO A.770 Plate Transformer   125.00 
Henry 2K Plate Transformer   14010 
Henry 2K 2 Plate Transformer   165.00 
Henry 2K.2A Plate Transformer   135.00 
Henry 2K-4 Plate Transformer   165.00 
Henry 3K-A Plate Transformer   16610 
Heath Marauder HX•10 Transformer   95.00 
Gonset GSB-100 Transformer   9590 
National NCL-2000 Power Transformer   125.00 
Gomel GSB•201 Power Transformer    135.0G 

SPECIALS 
Plate XFMR. 4600 VAC @ 1.5A ICAS 230 VAC 60 Hz pri mary, Wt. 60 LB  $195.00 
Plate XFMR. 3500 VAC @ 1.0A ICAS 230 VAC 60 Hz primary, Wt. 41 LB   125.00 
Plate XFMR. 3000 VAC @ 0.7A ICAS 115/230 VAC 60 Hz pri. Wt. 27 LB  95.00 
Plate XFMR. 6000 VCT @ 0.8A CCS 115/230 VAC 60 Hz pm Wt. 41 LB   135.00 
FIL XFMR. 7.5 VCT @ 21A CCS 117 VAC 60 Hz primary Wt. 8 LB   29.95 
FIL Choke bolder wound 30 AMP RF Filament Choke on 1/2a7 rod  895 
DC Filter Choke 8.0 Hy 0 1.5 ADC   150.00 
DC Swinging Choke 30 Hy 0 0.15A to 5.0 Hy @ 1.0ADC   100.00 

DC Filter Capacitors 100 MFD 64000 VDC   $75.00 
*All heavy duty replacement transformers are electrically super. 
ior to original equipment(s). All transformers are manufactured 
to rigid commercial quality specifications and each carries a 24 
month guarantee! 
Write today for a free quotation on any transformer, Choke, or 
saturable reactor. 

Peter W. Dahl Co 
4007 Fort Blvd. • El Paso, Texas 79930 

1 elephone (915) 566-5365 or (915) 751 4856  D6 

MOP 
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 address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. 

Write to: magazine 
Peterborough NH 03458 

0 Address change only 
0 Extend subscription 
0 Enter new subscription 

D I year $15.00 

0 Payment enclosed 
(1 extra BONUS issue) 

0 Bill me later 
(I've signed below) 

Signature   

It you have no label handy, print OLD address here. 

name   call   

address   

city   state  zip 

name   call 

address   

city  state   zip   

Propagation 
by 
J. H. Nelson 

EASTERN UNITED STATES TO: 
GMT: 00 02  04 06  06 10  12  14  16  IS  20  22 

ALASKA 11 7A 7 7 7 7 7 7 7 14 14 14 

ARGENTINA 14 11 7 7 7 7 14 14A 21 21 21 14 

AUSTRALIA 14A 14 78 78 78 7 7 14 14 14 14 14A 

CANAL ZONE 14 7A 7 7 7 7 14 14A 21 21 21 14 

ENGLAND 7 7 7 7 7 78 14 14 14A 14A 14 70 
HA WAII 14 14 78 7 7 7 7 79 14 14 14 I4A 

INDIA 7 7 70 79 711 78 14 14 14 7 7 7 

JAPAN 
,14 70 70 78 70 7 7 7 7 70 78 14 

MEXICO 14 7A 7 7 7 7 7 14 14 14 14A I4A 

PHILIPPINES 14 79 78 79 78 70 711 14 14 14 7B 149 

PUERTO RICO 14 7 7 7 7 7 7A 14 14 14 14 14 

SOUTH AFRICA 14 7 7 7 78 14 14 14A 21 21 14 14 

7 7 7 7 7 78 14 14 14 14 78 7 

WEST COAST 

CENTRAL 
ALASKA 

14 

14 

14 

14 

7 

UNITED 
7 

7 

7 

7 

7 

7 

7 

7 

STATES 
7 

14 

7 

14 

7 

14 

14 

14A 

TO: 
14 

144 

14 
ARGENTINA 

14 14 7 2 7 7 7A 14 14 21 21 14A 
AUSTRALIA 21 14 14 70 79 7 7 7 14 14 14 21 
CANAL ZONE 14 14 7 7 7 7 7 14 21 21 21 21 
ENGLAND 7 7 7 7 7 7 79 14 14 14 14 70 
HA WAII 

21 14 14 7 7 7 7 7 14 14 14A 14A 
INDIA 

7 7 70 70 70 75 70 78 14 7A 7 7 
JAPAN 14 14 78 7e 78 7 7 7 7 70 79 14 
MEXICO 14 7 7 7 7 7 7 14 14 14 14 14 
PHILIPPINES 

14 14 70 78 75 70 75 7 14 14 78 14 
PUERTO RICO 

14 7A 7 7 7 7 7A 14 14 I4A 14A 14A 
SOUTH AFRICA 

IA 7 7 7 78 70 14 14 144 I4A 14 14 
U S S R 

WESTERN 
7 7 7 

UNITED 
7 7 7 78 

STATES 
7B 14 14 70 

TO: 
7 

ALASKA 
14 14 7A 7 7 7 7 7 7 14 11 14 

ARGENTINA 
14 14 7A 70 7 7 78 14 14 I4A 21 21 

AUSTRALIA 
21 21 14 14 79 78 7 7 14 14 14 21 

CANAL ZONE 
I4A 11 7 7 7 7 7 14 14A 21 21 21 

ENGLAND 
7 7 7 7 7 7 713 70 14 14 14 75 

HA WAII 
21A 21 14 14 7 7 7 7 14 14 71 21 

INDIA 
7 14 14 70 70 79 70 78 7A 7A 7 7 

JAPAN 
14A 14/1 14 70 70 7 7 7 7 70 14 14 

MEXICO 
14 14 7 7 7 7 7 14 14 14 I4A I4A 

PHILIPPINES  I4A 14 14 79 70 70 75 7 7 14 70 14 
PUERTO RICO 

14 14 7 7 7 7 7 14 14A 21 21 I4A 
SOUTH AFRICA 

14 78 7 7 70 70 70 14 14 14* 14 14 

7 7 7 7 7 7 78 78 14 14 711 7 
EAST COAST 

14 14 7 7 7 7 7 14 14 14 14A 14A 

A = Next higher frequency may also be useful 
B = Difficult circuit this period 
F = Fair 

G = Good 
P = Poor 

m arch 

• 2 1 
G 

2 
G 

3 
G 

4 
G 

5 
F 

6 
P 

7 
P 

8 
F 

9 
F 

10 
G 

11 
G 

12 
F 

13 
F 

14 
G 

15 
G 

16 
G 

17 
G 

18 
G 

19 
P 

20 
F 

21 
F 

22 
F 

23 
F 

24 
G 

25 
G 

26 
C--  

27 
P 

28 
F 

29 
F 

30 
P 

31 
F 

226 



0 

AdyERTISER 
INdEX 

A46  ABC CerrImung,c,orn 71 

Al  Adirondack Rail,,, Supply 167 

A24  Adv. Eiectronrcs 1913 
All  Advanc• $ound Company. Inc  186 

Aj  AI .leo 209 

A41  Aluma Tower Co mpany 215 
A40  Arn•leu, Red.o Supply & Nash .. int  11 i 

All  Ar .thsr Wholesale Flectronus 190 191 

Al 4  Antenna So .0. . 01  30  
At  Aptron Lanoreohm 136 

ea  B  F Enteephses 189 

823  Banter 15 6.11.arrnon 187 

813  BriscrOreM Menulacti mng Company 187 

as  Bullet Electronics 202 
C50  Cal.1ornra Inchnoral 193 
C3  Clegg 25,171 
C21  Co .., Si 
C5E1  Communrcetrons Cenver 151 

C6  Comm .. .1 .ns S.a.e .. 8.9 

06  P00 P1 Dahl Co mpany 226 
(310  Dews Enrctronow 215 

O4  Dayton lilanhentron 24 
015  ElenTron Rad. Com . . 13 

020  Organ! Resserds Corporatron 2(4.205 

023  Doren . 214 

025  0S1 Instru ments 712 

E I  ECM Corporehon 75 

E 19  f threcom Inc  113 

(27  Electron.< S.9 .1 Products Inc • E SP/ Ill 

621  Electron.< Systems 109 

E 12  Engrnerehn• Strec ran AS 194 
F 1  Farr Rad,, Seles 714 

FS  Flesh. Corporation 102 
17  Fret. 13. Arnow.. 214 

F3  Fre . Rad. & Supply Com pri, Inc  I lb 

610  Gary McC101an & Compana 13ti 
GI  Ger memos., Amateur Supply Inc  151 

G6  Gill., Shortwave 187 

G4  Godbold 706 

•  HAL Cm. ..Patrons Cropor•Iron , 1 

024  Hal Tronra 175 
02  1141,1 Rad. C•nter 211 

1116  Hamoon.ca NV 201 

08  Harnoonrca PA 137 

015  Hat , Vectronics 175 
03  Nen, RaWn Cll. 3 

ICOM 4 35 
13  'melt , Elect. ..Ts 136 

I5  1.1•Pahrd Coco. , Unlimued '96 
110  Internatronal Dare 500•rers Inc  102 
Ill  Island Antennas 81 
0  Urines Elechonps 207 

32  Jan C. yslala 215 
39  JBA, E1 A0on.cs. Inc  70 
J8  JRS Ei mlromas 166 
Al]  Kennon., 108,110 

66  K•ut men 1114.1.1 ,0) 

•  Keno. . C.d. 7 

KEI  Krionaud 224 

110  L Fromm 155 

19  Long s Electronns 158 163 

M35  Madison E lechonnis Soopla 215 
M36  IM•gpor• Elecoon.< 1.0. 155 
hIl 1 Mo. G•in 186 

510  NCG Company's 75 

52  Nary Tronrw 19 

05  OK Mach. . II. Tool 94 95 
03  001 .learromas 203 
P15  Pac• Traps el 
PI  Palo. .. Entanews 21 

P2  Poly Parrs 197 

P26  Pruned Drawl Moducts 186 
P2I  'horny One 103 

03  0 .0 Fiecoomm 167 

018  W Ere/ours. , Inc  70 
RI  Re.° Arnaleur Call . . 192 

610  Radio World 35 
46  Ra msey Fleur . .. 200 
Rg  Rnpot 71 

RI 3  Rotund. CyPernm.cs 102 
1121  Ruth Electron.. 136 

52  513 Sales 210 

S39  Sere Rose A Spencer 136 

$33  S F Anutho Rad,, Se... 75 
545  Shea ., Insporta In<  Si 
537  Southeasiern Commun./moons 39 

S8  Spectrum Common...horn 56 57 
SIO  SST Eleuronics 144 14$ 

5313  Electron., 21 

543  Surplus (1011,043.. 188 
544  Swan Electronns 180 
Ti]  Teletyphyroler Communnation Sornurints 102 
•  Ten Tm 17 

115  Te m Elewronow Inc  157 

T1  1,1 1.6 1,4  208 
13  Tutn Radro Eleuroores 115130 

U2  Unarco Rohn 213 

U6  Unreersel Amaleur Recho Inc  21 
VII  Valley Instrument Prod .. IVIPI 174 

VI  Vanguard Lags 186 

VIA  VI 2 AED 81 81 

V5  VHF Eng.. .ring 61 
W18  Weat•rn Electron.* 70 

1610  Windrammer Ch. . 195 199 
AI  Knee 170 

VI  Vaesu Electronps Corpor•hon Chi 14 51 

21  222 Electron . 108 

From 73  216 226 

• Reader Stu vIce .nqulfieS noi bon°. NJ 

V magazine 
Peterborouqh NH 03458 

REAdER SERVICE 
FREE CHANCE OF A LIFETIME! 

Here is your chance to win a lifetime subscription to 73 in our 
monthly reader service drawing. Circle the appropriate reader 
service N for desired company brochures, data sheets or 
catalogs and mall to 73. Include your zip code, please. LIMIT: 
25 requests. 
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PLEASE SEND ME THE FOLLOWING n PRODUCTS 

I WANT TO SUbSCRibE! 

Send me 73 for: 
El year @ $15.00* 
E3 years @ $36.00* * 
E Life  Subscription @ 
$195.00** 

II New Subscription 
'U.S. & Canada ONLY! Others write for 
foreign rates. 
**U.S. ONLY. 

This month's ARTICLE WINNER: 
(Title page number)  

Quantit y Description Unit Price Total 

Total 

Please print or type Coupon expires in 60 days.  Shipping & Handling Charge  $1.00 

Enclosed $  1: Cash  D Check 

Bill:  El American Express 

Credit Card =-

Expiration date 

(1J BankAmericard 

Order Total   

E Money order 

E Master Charge 

1 1 1 1 1 I 1 1 1 1 1 1 1  1 1 1 

Name 

Address   

City    State 

Signature 

POLL 
Age   

Years licensed   

Class of license   

Est. value of hamshack   

Major purchases projected? (1978) 

How much did you spend on 
ham gear last year?   

Education   

Do you work DX?   

Certificate hunter?   

Interested in channelized 10m?   

How about 2m FM?   

Active on CB?   

Going to upgrade this year?   

Your preferred bands?   

Hamming hours per week?   

Call 

Zip   3/78 

Place 

13 ct 

Stamp 
Here 

U WEIdITI@  
peterborough, 
n.h. 03458 



POLL 
Age   

Years licensed   

Class of license   

Est. value of hamshack   

Major purchases projected? (1978) 

How much did you spend on 
ham gear last year?   

Education   

Do you work DX?   

Certificate hunter?   

Interested in channelized 10m?   

How about 2m FM?   

Active on CB?   

Going to upgrade this year?   

Your preferred bands?   

Hamming hours per week?   

Place 
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REAdER SERVICE 
FREE CHANCE OF A LIFETIME! 

Here is your chance to win a lifetime subscription to 73 in our 
monthly reader service drawing. Circle the appropriate reader 

service II for desired company brochures. data sheets or 
catalogs and mall to 73. Include your zip code. please. LIMIT: 
25 requests. 
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PLE ASV SEND ME THE FOLLOWING 73 PRODUCTS 

I WANT TO SUbSCRIbE! 

Send me 73 for: 
E1 year @ $15.00* 
[13 years @ $36.00* * 
E Life  Subscription @ 
$195.00' 

D New Subscription 
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COMPETITION-GRADE HF TRANSCEIVER 

SPEAK TO THE WORLD IN ANY MODE 
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Price And Specifications Subject To 
Change Without Notice Or Obligation 

4)  Vg\-igU 
" TIC1 V The smart radio 
YAESU ELECTRONICS CORP., 15954 Downey Ave , Paramount, CA 90723 (213) 633-4007 
YAESU ELECTRONICS CORP., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215 1E178 



.  • 

MIN 

KEN WOOD'S 
EXCITING 
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TRANSCEIVER 

2m FM TRANSCEIVER 
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The TR-7400A exceeds all FCC emission requirements for amateur transceivers. 
RF output of the TR-7400A is factory spec'd at 25 watts... hut typically over 301 
• Dual frequency readout...a large easy to read 6 digit LED display plus a functional 
dial readout system • 800 channels • Repeater offset over all 4 MHz (144-148 MHz) 
• Unique continuous tone coded squelch system • Outstanding receiver performance. 

KEN W OOD 
. . paceselIct in amateur radin 

TRIO KENVVOOD COM MUNICATIONS INC 1111 WEST WAI NI rrirnmprnN rn orrym 




