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PORTABLE... MOBILE... BASE STATION 

'Shown with accessory touch tone 0,,,t 

the TEMPO 

SYNCOM Si 
DOES IT ALL 

AND GIVES YOU 
elr* 

TEMPO PRESENTS THE WORLD'S FIRST 
SYNTHESIZED 800 CHANNEL HAND HELD 
TRANSCEIVER 

This amazing pocket sized radio represents the year's 
biggest breakthrough in 2-meter communications. 

Other units that are larger, heavier and are similarly 
priced can offer only 6 channels. The SYNCOM'S price 
includes the battery pack, charger, and a telescoping 
antenna. But, far more important is the 800 channels 
offered by the Si. 

The optional touch tone pad adds greatly to its 
convenience and the addition of a Tempo solid state 
amplifier adds tremendously to its power. 

Top view 

showing controls 

SPECIFICATIONS 
Frequency Coverage: 144 to 148 MHz 
Channel Spacing: Receive every 5 kHz, 

transmit Simplex or 
+600 kHz 

Power Requirements: 9.6 VDC 
Current Drain:  17 ma-standby 

500 ma-transmit 
Batteries:  8 pieces ni-cad 

battery included 
Antenna Impedance: 50 ohms 
Dimensions: 40 mm x 62 mm x 

165 mm (1.6" x 2.5" 
x 6.5") 

RF Output:  Better than 1.5 watts 
Sensitivity:  Better than .5 microvolts 

Price... $349 00 With touch tone pad  $399 00 

SUPPLIED ACCESSORIES 
Telescoping whip antenna, ni-cad battery 
pack, charger 
OPTIONAL ACCESSORIES 
Touch tone pad: $55 • Tone burst 
generator: $29.95 • CTCSS sub-
audible tone control: $29.95 • Rubber 
flex antenna: $8 • Leather holster: 
$16 • Cigarette lighter plug mobile 
charging unit: $6 • Matching 30 watt 
output 13.8 VDC power amplifier (S30): 
$89 • Matching 80 watt output power 
amplifier (S80): $169 

The Tempo line also features a fine line of extremely 
compact UHF and VHF pocket receivers. They're low priced, 
dependable, and available with CTCSS and 2-tone decoders 
The Tempo FMT-2 & FMT-42 (UHF) provides excellent 
mobile communications and features a remote control head 
for hide-away mounting. 

The Tempo FMH-2, FMH-5 & FMH-42 (UFH) hand held 
transceivers provide 6 channel capability, dependability and 
many worthwhile features at a low price. FCC type accepted 
models also available. 
Please call or write for complete information. Also available 
from Tempo dealers throughout the U.S. and abroad. 

TEMPO VHF & UHF SOLID STATE 
POWER AMPLIFIERS 
Boost your signal.. . give it the range and clarity of 
a high powered base station. VHF (135 to 175 MHz) 
Drive Power  Output  Model No.  Price 

2W  130W  130A02  $209 
100/  130W 130A10  $189 
30W  130W 130A30  $199 
2W  80W 80A02 $169 
tow  BOW 80A10  $149 
30W  80W 80A30 $159 
2W  50W  50A02 $129 
2W  30W  30A02 $ 89 

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

11240 W. Olympic Blvd.. Los Angeles, Calif 
931 N. Euclid, Anaheim, Calif. 92801 
Butler, Missouri 64730 

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

a 

Prices sublect to change without notice 



Wilson Electronics 
announces a factory 

authorized rebate program. 
Here's how it works: 

Purchase a TT-45 and a System Three at the same 

and Wilson will give you a factory 5% 
You c  uprice you paid for the pack  
for the concrete to install . or buy t 

ii „  

L a little 

.  us  h 

something to keep her hapP . Or .. we will give you, 
at no charge, a M-27, the best 7 element, 2M beam 

available today! The choice is yours to make! 

Just send Wilson the receipt of your purchase from 

your dealer, showing your cost, and let us know what 

you want — 5% cash, or a M-27. But hurry! This offer 

expires midnight, May 31, 1979, and receipt must be 
mailed before July 1, 1979. 

Don't wait! See your nearest dealer to take advantage 
of this great Give-A-Way! 

SPECIFICATIONS 

TT-45 TOWER 
• Maximum height, 45' 
• 800 lbs. winch with padlock feature 
• 2800 lb. raising cable 
• Totally freestanding with proper base 
• Total weight, 189 lbs. 

Recommended accessories: 
RBRF-10, SBRF-10, CBRF-10. 

The TT-45 is a freestanding tower. Ideal for installations 
where guys cannot be used. If the tower is not being 
supported against the house, the proper base fixture acces-
sory must be selected. 

• • •  • 
SY.3 TRI-BAND ANTENNA 
Band MHz  14-21-28 
Max imum power input .  Legal limit 
Gain 11:111di   8 dB 
VSWR at resonance  1 3.1 
Impedance   50 ohms 
F/B Ratio   20 d8 
Boom 10.0 x length/  2" x 14' 4" 
No. of •lements  3 
Longest element  27' 4" 

Turning radius 
Maximum mart diameter  . ,2" 0.13. 
Surface area  .5.7 sq. ft. 
Wind loading W 80 mph  . .114 lbs. 
Assembled weight lapproxl .37 lbs. 
Shipping weight lapproxl  .42 lbs. 
Direct 52 ohm feed or balun 
Maximum wind survival  , .100 mph 

M-27 - 7 ELEMENT 2M BEAM 
Band MHz   144.146 MHt Beam width 0 3 dB pt. 
Gain   11 dB  Turning radius 
VSWR  1  2 1  Mast diameter 10  0 /  - 
Impedance 
Boom 10.D. x length) 
Number of elements 
Longest element   

. 50 ohms 

40" 

27 degrees 
37.13" 

Surface area  44 sq. ft. 
Wind loading @ 80 mph  5.5 lbs. 
Shipping weight lapprox)  6.5 lbs. 
Assembled weight laPProx) 3.5 lbs. 4 Corzsumer Products Division 

Wilson Electronics 
Incorporated 

A Subsidiary of REGENCY ELECTRONICS. INC. 

x̀• 

Don't forget 
the WV-1 for 
the best in 

vertical needs. 
The WV-1 is 

the 10-40m Antenna 
you should 
consider! 

A 4, 
4288 So. Polaris • P. O. Box 19000 • Las Vegas, Nevada 89119  , 

Phone (7021 739-1931 • Telex 684-522  Prices and specifications 
subiect to change without notice 

li\  \ 

3.1 radia-
tion omnidirectional 

Li t • ow angle 

performance • Taper 
swaged aluminum 

tubing • Automatic 

bandswitching • Mast 
bracket furnished 

• SWR: 1.1:1 on all 
bands • 11/2 " 0.D. 

heavy wall aluminum 
tubing • Does not 
require guying 

• Overall 
length: 19' 8". 

See vv..at just 
some of the many 

satisfied Hams 
say about 

the Wilson Antennas. 

ACT NOW! 
Buy the WV-1 

and Wilson 
will treat you 

to the Radial Kit 
... FREE 
of charge! 

WV-1 SPECIFICATIONS: 

• Input impedance: 50 ohms 

• Power handling capability: 
Legal limit 

• Two High-Q traps 
with large diameter 
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NEVER SAY DIE 
editorial by Wayne Green 

ATLANTA, JUNE 16-17 
While June is a very busy 

month in both the microcom-
puter and ham businesses, no 
year would be really complete 
without a trek to Atlanta for the 
Atlanta Hamfestival. First, I'll 
be down to Dallas on June 2-3 
and be giving talks at the Dallas 
hamfest on both computer pro-
gramming and on the present 
state of affairs in amateur 
radio. 
My next stop will be New 

York and the National Com-
puter Convention (IEEE), where 
I will talk about computer pro-
gram development and sales. 
That's June 5-7, if you're in the 
vicinity. 
Atlanta's hamfest has been 

growing year by year and is 
starting to give Dayton some 
worries. There are an awful lot 
of hams in the southeastern 
part of the country, and just 
about every one of them packs 
up his family and heads for 
Atlanta come June. Thousands 
come in from every southern 
state. It's a madhouse ... and 
it's a ball. 
Chaz Cone, the chap who has 

been pulling this event off (not 
without a lot of able help), has 
come up with some incredible 
prizes ... last year they gave 
away a car with a complete 
ham rig installed. There are so 
many prizes that it is difficult to 
escape getting something 
which is worth more than the 
registration fee. 
I'll be there and be giving a 

couple of talks ... one on com-
puting, with the emphasis on 
amateur radio ... and not a lit-
tle information on how to get in-
to computing and take advan-
tage of the incredible growth 
which this field still has ahead 
of it. Never before have there 
been so many opportunities to 

make a fortune ... if you're 
willing to work for it. The money 
is there, waiting for anyone 
who really wants it. 
The other talk will be ham-

oriented and will try to put the 
past, present, and future into 
perspective. Does Wayne really 
hate the ARRL, or is this a fig-
ment of the imagination foisted 
on a gullible public by New-
ington? 
What is Wayne really like? Is 

he the prophet of doom and 
gloom or is he a pragmatist, 
calling the shots the way they 
are? Is Wayne really as rich as 
some people from Connecticut 
say he is? And how in the devil 
did 73 Magazine get to be the 
largest in the ham field? Bring 
your questions, and Wayne will 
answer them. 
In addition to exhibits by 

most of the top ham equipment 
firms, you'll find dealers fight-
ing tooth and nail for your busi-
ness. Many are bringing trailer 
loads of ham gear to try to sell 
before the summer slump. 
There will also be some ex-
citing displays of the latest in 
personal and small business 
computers. Maybe it's time for 
you to get more familiar with 
these little buggers and in-
tegrate one into your ham sta-
tion ... and home? 

THOSE TOLL-FREE NUMBERS 
A letter from Ed Leviton AB3B 

points out that the Federal Trade 
Commission has rather strong 
rules to protect mail-order 
buyers, but when you order over 
the telephone, you forego this 
protection. The entire text of 
the mail-order merchandise 
rules are lengthy and have 
some strong teeth. A copy can 
be obtained from the Govern-
ment Printing Office, CCH 
booklet #4803, $1.50. 

If you are lazy, like me, and 
prefer to use the phone, then it's 
caveat emptor (buyer beware). 

ON TOP OF OLD SMOKEY 
A recent court case (People v. 

Case —NY —365NE2d 872, 
87ALR3d 77) involved a CBer 
who reported a radar checkpoint 
over his radio and was arrested 
for this. He was convicted in a 
justice court, and his conviction 
was upheld in the County Court. 
It was then reversed by the Court 
of Appeals. This court held that 
"under the statute making the 
obstruction of governmental ad-
ministration a crime, obstruc-
tion must be by means of in-
timidation, physical force, or in-
terference, or by means of any 
independently unlawful act and 
that the defendant's verbal 
message via his Citizens Band 
radio did not constitute a 
physical interference with 
governmental administration." 
Since people seem to worry 

about that aspect of CB and 
hamming, I thought you'd like to 
know and have the reference. 
Another lawyer has promised 

to write and let me know more 
about a situation which has 
developed in his area in which 
hams are virtually exempt from 
radar-inspired speeding tickets 
by virtue of the unsettling ef-
fects of a two meter rig in the 
car. 
My thanks to Attorney Dun-

can Kreamer W1GAY for the 
above reference. 

THE ROVING CAMERA 
As if things aren't bad 

enough in New Hampshire in 
February (unless you happen to 
be a skier), the Interstate 
Repeater Society (I detest the 

Continued on page 116 
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Digital Frequency Control* 
...a Kenwood innovation for maximum 1 01.1  

HF operating enjoyment! 
Kenwood's TS-180S with DFC is an all solid-
state HF tranceiver designed for the Wier, 
the contest operator, and all other Amateurs 
who enjoy the 160 through 10-meter bands. 
The following features prove, beyond doubt, 
that the TS-180S is the classiest rig available! 

• Digital Frequency Control (DFC), including 
four memories and manual scanning. Memo-
ries are usable in transmit and/or receive 
modes. Memory-shift paddle switches allow 
any of the memory frequencies to be tuned in 
20-Hz steps up or down, slow or fast, with 
recall of the original stored frequency. It's al-
most like having four remote VFOs! 

• All solid-state... including the final. No dipping 
or loading. Just dial up the frequency, peak 
the drive, and operate! 

• High power...200 W PEP/160 W DC input on 
160-15 meters, and 160 W PEP/140 W DC on 
10 meters (entire band provided). Also covers 
more than 50 kHz above and below each band 
(MARS, WARC, etc.), and receives WWV on 
10 MHz. 

• Improved dynamic range. 
• Adaptable to all three proposed (WARC) bands. 
• Single-conversion system with highly advanced 
PLL circuit, using only one crystal with im-
proved stability and spurious characteristics. 

• Built-in microprocessor-controlled large digital 
display. Shows actual VFO frequency and dif-
ference between VFO and "Ml" memory 
frequency. Blinking decimal points indicate 
"out of band: Monoscale dial, too. 

• IF shift... Kenwood's famous passband tuning 
that reduces QRM. 

• Selectable wide and narrow CW bandwidth 
on receive (500-Hz CW filter is optional). 

• Automatic selection of upper and lower side-
band (SSB NORM/SSB REV switch). 

• Tunable noise blanker (adjustable noise-
sampling frequency). 

• RF AGC ("RGC"), which activates automati-
cally to prevent overload from strong, local 
signals. 

• AGC (selectable fast/slow/off). 
• Dual RIT (VFO and memory/fix). 
• Three operating modes... SSB, CW, and FSK. 
• Improved RF speech processor. 
• Dual SSB filter (optional), with very steep 
shape factor to reduce out-of passband noise 
on receive and to improve operation of RF 
speech processor on transmit. 

• 13.8 VDC operation. 
• Also available is the TS-180S without 
DFC, which still shows VFO frequency 
and difference between VFO and "hold" 
frequencies on the digital display. 

• Full line of matching accessories, including 
PS-30 base-station power supply, SP-180 ex-
ternal speaker with selectable audio filters, 
VFO-180 remote VFO, AT 180 antenna tuner/ 
SWR and power meter. DF-180 digital frequency 
control. YK-88 CW filter. and YK-88 SSB filter. 

All of these advanced features can be yours .. 
and at an attractive price! Visit your local Autho-
rized Kenwood Dealer and inquire about the ex-
citing TS-180S with DFC' 

Still available... 
Kenwood's TS-132 OS HF transceiver. 

KENI WOOD 
... pacesetter in amateur radio 

TRIO-KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT, COMPTON, CA 90220 



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

Having just celebrated my 
thirty-eighth birthday, and 
remembering back to my teens 
and the traumas I went through 
to obtain my amateur license, I 
was kind of amazed the other 
evening when my friend Harvey 
Ross WB6YNO recounted the 
story of how his now nine-year-
old became General class 
licensee WD6FLP not long ago. 
It's an interesting story, and I'd 
like to share it with you. 
I've known Harvey and his 

wife Bonnie WA6SNB almost 
from the day we moved to Los 
Angeles. We first met on the air 
via the PARC WR6ABB repeat-
er and were later formally in-
troduced by Walt W6EJK. As 
Harvey tells it, one day close to 
two years ago he was busy oper-
ating 20 CW when his son David 
asked him to teach him Morse 
code. After some thought, 
Harvey not only agreed to do so, 
but also made a game out of the 
project. David was fast to catch 
on, and it was not long before he 
had mastered the 5 wpm neces-
sary to pass the Novice exam. 
To help David with the theory, 

Harvey enlisted the help of a 
friend named Bill Ellis. Bill, 
whose callsign is WA6USB, 
runs what is possibly the na-
tion's most successful amateur 
training school: Murphy's Ama-
teur Radio Class, which meets 
weekly in Culver City, Califor-
nia. At Bill's suggestion, Harvey 
enrolled David in Murphy's 
Novice training program; the 
move was a very successful 

David Ross WD6FLP. 

one. For his eighth birthday, 
David received quite a present: 
amateur callsign WD6FLP. 
Now, many youngsters would 
be content with attaining a goal 
such as this and move on to 
other things. However, in that 
regard, David is not your aver-
age youngster. He had devel-
oped a love for amateur radio, 
and. a Novice ticket would just 
not suffice. He continued work-
ing toward his next major goal, 
a General class license. 
In July of 1978, David thought 

it was time to try. Though he 
literally breezed through the CW 
exam, the theory stumped him. 
He was kind of disappointed— 
but in no way beaten. Back to 
the books he went, so that next 
time the elusive General ticket 
would be his. His tenacity paid 
off on December 14, 1978, when 
he walked out of the FCC office 
in Long Beach, California, with 
General class privileges and the 
ability to sign WD6FLP—in-
terim LB. His first QSO? It hap-
pened to be on 450 MHz to in-
form his very proud father that 
he had made it! 
What does a nine-year-old 

General do, you ask? The same 
as any other ham. He operates 
all bands, belongs to radio 
clubs, and is probably the 
youngest person to be found on 
a remote-base system any-
where. Oh, yes, in his spare time 
David is hard at work with his 
younger sister, teaching her 
code in hopes of making it an 
all-amateur-radio family. 
The case of Scott Lookholder 

WB6LHB is another matter en-
tirely. We have been following 
this legal matter since it be-

came public some months ago, 
and here is the final chapter. On 
February 6th, Judge Lawrence 
T. Lydig in Los Angeles Federal 
District Court passed sentence 
upon Mr. Lookholder, who had 
earlier, on January 10th, plead-
ed guilty to three counts of us-
ing foul and abusive language 
on the air. The sentence broke 
down as follows: count 1—$500 
fine; count 2—$500 fine; count 
3—one-year 'probation. In addi-
tion, the court has forbidden Mr. 
Lookholder to use his ama-
teur privileges for the term of 
the probation, and, while not 
making it a mandatory part of 
probation, the court did suggest 
that Mr. Lookholder seek psy-
chiatric care. In his closing re-
marks just prior to the passing 
of sentence, the court described 
Mr. Lookholder as "being a 
disgrace to himself, his family, 
and the amateur service." 

Lookholder's alleged opera-
tions as "W6JAM" had raised 
havoc over a number of Los 
Angeles area 2 meter repeaters 
for several months. Particularly 
hard-hit had been WR6ABN, 
and it has been thought that 
many ABN users would be pres-
ent for the sentencing. Alas, 
that was not the case. As is 
usual in amateur circles, apathy 
dominated the day, with but 
four area amateurs in atten-
dance. Earlier, when the court 
was soliciting voluntary written 
statements from those who had 
been adversely affected by Mr. 
Lookholder's operations, only 
eight area amateurs took the 
time to write at all. Eight out of 
close to 20,000! The fact that 
not even 1% of the total ABN 
usership (which these days 
numbers close to 400) took the 
initiative to express their views 
to the court when requested is a 
rather sad commentary on the 

overall amateur society. Yet, 
during the "W6JAM Reign Of 
Terror," hundreds of anti-
W6JAM comments could be 
heard each day. Now, the aver-
age on-the-air commentary is to 
the effect that the court was far 
too lenient in the case. To those 
who had their chance to affect 
the case and were too lazy or 
apathetic to utilize it, I can only 
say, "you blew it." 

I do not wish to single out the 
overall ABN usership for ad-
monishment in this matter. Let-
ters from other parts of the na-
tion tell the same story. A 
jammer is caught, and when it 
comes to the nitty-gritty of pros-
ecution, everyone suddenly dis-
appears. One or two are left to 
do the work for many. On-the-air 
rhetoric against the offender is 
loud and boisterous, but overall 
cooperation is nil. Maybe this is 
the reason for the development 
of a new kind of interference-
tracing and -documentation 
method, the quiet clandestine 
operations which simply gather 
input and develop airtight legal 
cases. In many areas, it has 
become obvious that trying to 
get the assistance of the 
average "Joe Ham" has be-
come impossible. Sure, he 
cares, but not enough to get out 
and T-hunt the offender or even 
write a letter of complaint. So, in 
many locations, the small num-
ber of people who really are con-
cerned are banding together. 
Probably you will never know 
who they are until the time ar-
rives when a major offender is 
brought to justice. Perhaps not 
even then. The Lookholder case 
has proven one thing to many: It 
has shown that our legal sys-
tem can and will work if we are 
prepared to use it. Action taken 

Continued on page 148 

TASMA's 1979 leadership: Chairman Bob Thornburg WB6JPI (left) 
and Vice-Chairman Dave Ferrone WA6KOS. 
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OMNI HAS IT ALL. All the advantages and capabilities, all the new 
conveniences and new levels of performance you need, whatever your 
HF operating specialty. All built-in, ready to use. 

ALL SOLID-STATE. All the advantages of total solid-state from the 
pioneer of HF solid-state technology. Reliable, cool, stable — from 
receiver front-end to transmitter final. 

ALL HF BANDS. From 160 through 10 meters (and all the crystals) plus 
convertible 10 MHz and "AUX" band positions for possible future needs. 

All. BROADBAND. Band changing without tuneup — without danger 
to the final amp. 

ALL READOUTS. Choose OMNI-A for analog dial (1 kHz markings) or 
OMNI-D for six 0.43" LED digits (100 Hz readability.) 

ALL VOX AND PTT FACILITIES built-in: 3 VOX controls plus PTT 
control at front and rear jacks for external PTT switch. 

A LL SQUELCH NEEDS for tuning and monitoring are built-in. 

ALL FILTERS INCLUDED: 4-position CW/SSB filter (150 Hz 
bandwidth with 3 selectable skirt contours) plus 8-pole Crystal filter (2.4 
kHz bandwidth, 1.8 shape factor.) 

ALL MODE SWITCH puts all filters to work in any mode. 

ALL BREAK-IN: Instant or delayed receiver muting to fit any band 
condition or mobile operation. 

ALL-VERSATILE OFFSET TUNING; dual ranges. ±-5 kHz range for 
off-frequency DX or ±0.5 kHz range for fine tuning. 

ALL-SENSITIVE RECEIVER; from 2 AV on 160 m to 0.3 µV on 10 m 
(10 dB S+N/N) for ideal balance between dynamic range and sensitivity. 

ALL OVERLOADS HANDLED; dynamic range typically exceeds 90 
dB and PIN diode switched 18 dB attenuator also included for extra 
overload protection. 

ALL LINEAR/ANTENNA BANDSWITCHING FROM FRONT 
PANEL; auxiliary bandswitch terminals on back panel for external relays 
or circuits are controlled simultaneously by the OMNI bandswitch. 

ALL INTERFACE JACKS FOR PHONE PATCH; access to speaker 
and microphone signals. 

ALL-LEVEL ADJUSTABLE ALC; set output from low power to full, 
retain low distortion at desired drive to power amp. 

ALL SIDETONE ADJUSTMENTS; pitch and volume. 

ALL-POWERFUL. ALL- WARRANTED FINAL AMPLIFIER. 200 
watts input to final. Proven design with full warranty for fist year and 
pro-rata warranty for additional 5 years. 

ALL 100% DUTY CYCLE. For RTTY, SSTV or sustained !lard usage. 

ALL-MODE POWER: basic 12 VDC for easy mobile use, extemal 
supplies for 117/220 VAC operation. 

ALL FRONT PANEL MICROPHONE AND PHONE JACKS. 
Convenient. 

PLUS ALL THE OTHER HANDY BUILT-INS: "Timed" 25 kHz 
crystal calibrator in OMNI-A with automatic 5-10 sec "on" time for easy 
2-hand dial skirt adjustment . . . Zero-Beat switch for placing your signal 
exactly on CW listening frequencies  SWR bridge switches "S" meter 
to read SWR each time you transmit for continuous antenna monitor-
ing .. Separate receive antenna capability.. . Dual speakers for greater 
sound at lower distortion . Plug-in circuit boards for fast, easy field 
service. 

ALL-FUNCTIONAL STYLING. ' Clamshell- aluminum case clad in 
textured black vinyl with complementary nonreflective warm dark metal 
front panel and extruded aluminum bezel and bail. Convenient controls. 
Complete shielding. And easier-to-use size: 534"h x4 1/4"w x 14"cl. 

AND ALL THE OPTIONS: Model 645 Keyer. Model 243 Remote VFO, 
Model 248 Noise Blanker, Model 252M0 AC Power Supply. 

Model 545 OMNI-A $899  Model 546 OMNI-D $1069 

Experience the all-encompassing HE world of OMNI. See your TEN-TEC 
dealer or write for all the details. 
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rSETE N —TEC , mc. 
VIERVILLE, TENNESSEE 37862 
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TENTEC's "OMNI" FILLS 
ALL YOUR HF NEEDS 
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Swan's 
Success Story: 

100MX Power House 
The Field-Proven Rig the Whole World's Talking About. 

235 Watt PEP 
and CW on 
ALL Bands 

Price? You won't 
believe it! Just ask 
your dealer. 

SSS 

All solid state quality American 
construction, with epoxy glass 
boards to withstand the 
rugged mobile environment. 

° 
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40 
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Look to Swan for Quality Accessories ... and Service 

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



A Knob with a new 
twist "Vila" 

Swan Astro 150 Exclusive 
Microprocessor Control 

w/memory gives you over 
100,000 fully synthesized 
frequencies, and more! 

4. 

• VRS — Variable Rate 
Scanning, a dramatic new 
technique for unprecedented 
tuning ease and accuracy 
• POWER — 235 watts PEP and CW 
on all bands for that DX punch 
• Advanced microcomputer 
technology developed and 
manufactured in the U.S.A. 

• Price? See your authorized SWAN 
dealer for a pleasant surprise! 

4WeefAis oir 
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CASTRO 150 SSE; 

mio mmilli11111.111110 •""""i 

Dual Meter 
Reads PEP 
output in watts 
and receive 
"S" units. 

Mike Tuning 
For accurate 100 Hz 
steps or fixed rate scan. 

PSU-5 
Power Supply 
with Speaker 

TIIANSit IVER 

LILl 
NIIMIONNO 

111111 

SLIOI 
tIfil AK IN 

/ SP Cl% 

MO M 

/ ';i; /11N 

Full 
Break-in 
CW 
(or semi, 
switch 
selected) 

THE MOST ADVANCED HF SSB TRANSCEIVER AVAILABLE. 
S 0 LFI !MATE s 'WAN ASTR0150 

• 

01 I 

',..11mx•W 

•  

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

—  • 
ASTRO 150 
Transceiver ST-3 Antenna Tuner 

SWAM 
ELECTRONICS 

A ,ne,noe, Ccrpo,a,on &nIy 0, c omparwes 

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



FOR BEST PRICE AND 
FAST DELIVERY 

CALL 

14300325,3636 
,1 

TOLL FREE 

140 42 Oltve Blvd PO Bo. 28271 Sr Louis MO 63132 
s, H2 

— 50144—REPEATERS — 220 450 mhz 
BASIC AUTO PATCH  

Access. #Disable and adjustable Timer. 

COMPLETELY ASSEMBLED -575.00. 

EXTENSION BOARD  

Antilalsing, 3 digit sequential Touch Toner° 

decoder with automatic reset, Antifalsing 
Ping detector, reverse auto patch capability 

for basic auto patch and two. two- watt audio 
amplifiers 

COMPLETELY ASSEMBLED—S W 00 

\AI ?co Mk 
REPEATERS 

Now wdn courfaSY 

boap and beacon 

capabna, 

Ava ila btu Sopa re t sly 

,...610 • 

I I 

1 1 I 

t he 
- -1!) 

COP Identifier: All on one board. programmable. Fully ad-
justable, time out 1.5-7 min.), hang time tat min). identifier 
(1 10 min.), tone, speed. volume. L.E.D. outputs. low current 
drain CMOS logic, plugs for easy installation and removal plus 
much more. 579,95  COMPLETELY ASSEMBLED 

Basic Repeater $49995 COMPLETELY ASSEMBLED 
2M 130.175 MHz Basic Repeater tor 2 meters with all the features of the HI 
Pro Mkt lass the power suply and front panel controls and accessories. 

PA Res. add 6% tas 

50 MHz S789.95 450 MHz  799.95 PLUS SHIPPING  Magg iore  Electr onic Laboratory 
144 + 220 MHz S699.95  v• M36  845 VVEST TO WN Rn 

VVE•T CHESTER. PA  19300  PH O NE 215 436 -6051 

TR7400k 
"KENW'OOD" 

OWNERS: SCANNER KIT 
• Installs completely inside rig No obtrusive external comic. 
lions 

• Scans the complete band or only the portion you select • 
the Hit switch 01 loer ogled. 144 113 or 116 11/I Hilt) 

• Scan Iregvency is displayed on digital readout 
• Two miniature toggle switches supplied witti kit (scanner: ek, 
oil. scan lock may be mounted externally or on the le. it 
bottom cover ol the rig 

• In the scanner oll mode the 111004 behaves normally h 
the scanner ON mode tie scanner locks up on an occepied 
!regency, pauses for a preset time (3 30 seconds) and lien 
resumes sunning This means you can eavesdrop all over 
the band without lilting a linger When you hear something 
interesting you lip the switch to the lock mode and the rig is 
ready to transmit 

• Scans al the rate of 50 Mr per second 
• Complete with detailed instructions (even tor the beginner) 

INTRODUCTORY OfTER 

IIN: 330.95 Preassembled S59 95  (add SI 50 postage II W A* 

FT-227 
"MEMORIZER" 

OWNERS: SCANNER KIT 
•Selectable sweep width (up to full band) 
•Scans "tali the portion of band you select 
•Scans at the rate ol 200 kHz per second 
• Switch modilicalion on mike allows you 10 16111 past 
or lock on any occupmd frequency 

• Complete kit with detailed instructions 
• Installs rusiric ri6 no obtrusive etternal connections 
• Rig can easily be !thorned to original condition 
whenever desired 

•Scans to preset limits and reverses 
•Automatic bypass of locked frequency in  seconds 

tonics you press lock on switch 
• You ran eavesdrop all over the band without lilting a 
Ivies! 

Kit 131 95 (add S1 50 postage 8, handling] 

Rre assembled and tested 351 

IC22S OWNERS: SCANNER KIT 
• Continuously scans 1m band from 115 35)1/ 915 in 15 Mir steps 
• LID indicator tells when rig is sunning 
• Switch modification on mike allows you to scan past or lock on to any occupied frequency 
• Memory circuit allows scanner to hold last Irequency locked in 101 at 1'101 hours after power is turned oll 
• Uses one maim position leaving the other it usable lot manual programming 
• Complete kit with detailed instructions installs inside rig no obtrusive external connections no drilling, rig could be returned to 
original condition if desired 

DEALER INQUIRIES 
INVITED 

kit S31 95 (add SI 50 postage 6 handling] 
PIO assembled 551 

AED 
ELECTRONICS A60 

750 LUCERNE RD., SUITE 120 
MONTREAL, QUEBEC, CANADA H3R 2H6 

TEL. 514-737-7293 

-arm .  

CIRCUIT BOARDS 
• REPEATER CONTROL 
• COMPUTER PROJECTS 
• SENSITIZED BLANKS 
• NEGATIVES/POSITIVES 
• PROTO-TYPE BOARDS 
• PARTS KIT 
• CUSTOM ETCH/DRILL 
• RCA 1802 MP BOARDS 
• CIRCUIT BOARD DESIGN 
• PROGRAMMING PADS 
• ART MASTER PREPARATIONS 

We can supply many of the Items you need 
to make a p-c board Send SASE • 25 cents 
tor catalog 

= 0  07 
O.C.  Stafford  

Electronic Service and Development 
427 S. Benbow Rd. 

Greensboro, NC 27401 
919-274-9917 DA Y/NITE 

Serving Amateurs Around the World 

NEW ELECTRONIC PARTS 

Brand name, first line components. Stocked in 

depth. 24 hour delivery. Low prices and money 

back guarantee on all products we carry. 

STAMP BRINGS CATALOG 

SPECIALS 
KEYBOARD ENCLOSURES 

SIX SIZES  8.3" 3" 
0 H  PR ICE 

515.20 

ripl o  17" 8.3" 3"  18.35 20" 8.3" 3"  19.25 
11," 11.3" 3"  16.50 
17" 11.3" 3"  18.80 
20" 11.3" 3"  20.75 

Blue base. specify white or black top. 

RTTY 
U T4 SPEED CVTR BOARD 
KIT  $109.95 
BOARD ALONE  $18.95 
AUTO OW ID KIT  $37.90 

= in  SHIPPING 
VISA  INCLUDED 

IN PRICE 

Daytapro Electronics. Inc. 
 Formerly NuData Electronics-- y 035 — 
3029 N WILSHIRE LN  ARLINGTON HOG ILL, 6000-1 

PHONE 312-8 70 0555 

FAST SCAN  420-450 MHz 

an ATV FIRST • • • from APTRON 

our NE W— 

Model 1570B 

TV RE P E ATER 
a COMMERCIAL QUALITY system 

providing for COLOR operation 

with AURAL SUBCARRIER sound 

plus many more features   

a complete, single package unit 

ready to put on the air.., also 

complete antenna available   

Call us at 1-812-336-4775, or 

write us for details and pricing. 

APTRON LABORATORIES 

PO Box 323 Bloomington IN 
47401 

10 1.0' Reader Service —see page 195 



WHEN OUR 
CUSTOM 

DS3100 ASR 
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We've Been Taking Notes. 

Combining your ideas with some of our own, we ye come up with what has to be 

the most advanced and convenient terminal available These are some of the 
conveniences you can now enjoy by putting the DS3100 ASR in your RTTYand 
CW station: 

ASR Operation (Compose your transmission WHILE receiving) 

• 150-line Receiver Buffer 
• 50-line Transmit Buffer 

• Split Screen to Show Buffers 

• Internal Real-Time Clock 
• 10 Programmable Messages 

• Automatic Answer-Back (WRU) 

• Morse. Baudot. or ASCII Operation 
• RTTY and OW Identification 

• Full 128-Character ASCII 

• 110-9600 baud ASCII 
• 60-130 WPM Baudot 

• 1-1 75 WPM Morse 

Write or call for the DS3100 ASR specifications and see how YOU 

have helped design the new standard in amateur radio terminals. 

HAL COMMUNICATIONS CORP. 
Box 365 
Urbana, Illinois 61801 
217-367-7373 

For our European Customers Contact 

Richter & Co Hannover 
I E C Interelco Bissone 



DX 
Chuck Stuart N5KC 
5115 Menefee Drive 
Dallas TX 75227 

DX PROFILE 
This month's DX Profile is on 

one of the better-known DXers 
in the world, Dr. San Hutson 
K5YY/K5QHS, of Little Rock, 
Arkansas. 
San's ham career began in 

the mid-1950s when he picked 
up an old S-38 receiver and 
started monitoring the ham 
bands. After receiving a few 
QSL cards, he decided to get in 
on the action side of the hobby 
and applied for his Novice ex-
am. San received his Novice 
license in 1958, along with the 
call KN5QHS, and four months 
later he passed the General 
class exam. In 1977, San up-
graded to Extra class and re-
ceived his present call, K5YY. 
San has always been primari-

ly a DXer, but because of col-
lege he missed a few years. Dur-
ing that time, he also missed 
several now-deleted countries 
that would have brought his 
DXCC total to nearly 350. As it 
is, his total still stands at 333. 
and he needs only BY and VS9K 
to have them all. 
Due to his medical practice. 

San has moved around quite a 
bit since receiving his medical 
degree from the University of 
Arkansas in 1969. However, all 
of his operating has taken place 
inside the state of Arkansas 
(with the exception of two years 
spent in Broken Bow OK). 
San's first DXpedition was 

the only authorized DXpedition 
to Swan Island. In the eight 
years since, he has become one 
of the most traveled amateurs 
in the country, operating from 
CE0Z. CE3, ZF1, KS4, VP2D, 
FM0, FGO, FL8, FH8, 06, ST2, 
STO, 3B8, and 5H 1, along with 
FO, 10, and G. San was the first 
to operate from D6 and the first 

San Hutson K5YY and his station in Little Rock. San says the sta-
tion changes constantly, but this is it at the moment. 

to activate two new DXCC coun-
tries on a solo effort when he 
operated from D6A and FH8 in 
1976. 
His DXpedition experiences 

have made San much in de-
mand as a featured speaker at 
DX gatherings across the coun-
try. He has spoken to the Arkan-
sas DX Association many 
times, the W9DXCC banquet 
twice, DXpo, SEDXA in Atlanta, 
and many others. 
A past president of the ADXA 

and presently head of the Exec-
utive Committee, San was re-
cently appointed to the ARRL 
DX Advisory Committee. He 
feels this DXAC appointment to 
be the crowning point in his 
twenty years of hamming, espe-
cially in light of the serious 
aspects of WARC '79 and pres-
ent DXCC disgruntlement fac-
ing the committee. 
Still in his mid-30s, San is the 

Senior Medical Consultant for 
Social Security in the state of 
Arkansas. He is married and the 
father of three children (aged 
four, ten, and eleven). Other 
than amateur radio, his hobbies 
include sporadic coin collecting 
(mostly pennies from 1850 on) 
and Corvettes-he has owned 
13 Corvettes in the last 11 years. 
He enjoys hunting and tries to 
go deer hunting every year. He 
also enjoys all sports and, true 
to the medical profession, he is 
an avid golfer. 
Somewhat of an equipment 

collector, his present station in-
cludes two Signal Ones and a 
home-brew 4-1000 linear, a 
Drake &Line and Alpha linear, a 
Collins KWM2-A and L4B linear, 
the Kenwood twins with a two 
meter hookup, and a 75A4 
receiver. Antennas include a 
Telrex beam for 20, a duobander 
for 10/15, a sloper for 40, a 
dipole for 80, and a loop and 
shunt-fed tower on 160. He says 
that his first real antenna was a 

five-element Telrex twenty 
meter beam at 130 feet, but 
since moving into larger cities, 
he has had to compromise 
somewhat. 
He hopes some day to have a 

super station with several 
operating positions for visiting 
hams and contests. San likes 
contest operation on the low 
bands and has over 60 countries 
confirmed on 160 meters. 
San is planning another DX-

pedition for later this year and 
says he will always be planning 
one of some sort. One of the 
most interesting aspects of DX-
peditions is meeting and get-
ting to know other hams all over 
the world. On his last trip alone, 
San met ST2SA, ST2HF, 3B8DA, 
3B8DA, 3B8CJ. FH80M, FH8YL, 
FH8CJ, D68AD, 10MGM, and 
many others in Italy. Great 
Britain, and along the way. 
Respected as a DXer around 

the world, San was the ADXA 
DXer of the Year in 1973. He also 
won the Virginia Century Club 
Award in 1976, the ADXA 
Achievement Award in 1977, 
and the Diplome du T.F.A.I. in 
1976, and holds certificates for 
Al  Operator, WAZ, WAC, 
WAS-160, DXCC Honor Roll -
phone and CW - and many 
more. 
San claims that once he 

works BY and VS9K to have 
them all, he will just sit back 
and play with his sports cars. 
We find that hard to believe. The 
feeling here is that whenever 
and wherever there is a new one 
to be worked, K5YY will be on 
one end of the pileup or the 
other. 

HEARD ON THE BANDS 
With the recent mutual recog-

nition between the U.S. and 
China, the feeling among many 
DXers is that BY stations will 
soon be blossoming every-
where. Although the chances 
for a true-blue BY-type opera-
tion from downtown Peking are 
better than they have been in 
many years, those with inside 
knowledge believe it may still 
be a bit premature to expect any 
immediate action, especially by 
any visiting U.S. operators. 
The operation, when it 

comes, will most likely develop 
along the lines of the Iraq activi-
ty, where some YUs were able to 
help the locals develop their 
skills and form a national radio 
club. Already, several foreign-
ers working inside China have 
been allowed to bring in their 
transceivers and install anten-
nas for listening purposes. 
On January 17th, ON4QX re-

ported working a station sign-
ing BY1AA at 1406Z on 14010. 
The operator gave his name as 
Pyng, was very fluent in English, 
and said to QSL via Box 68 in 
Peking. Many Europeans and 
some W/Ks heard the signal, 
but apparently ON4QX was the 

only one to get through. 
Chances are this was Peking 
Slim, but Bob is watching the 
China mail nonetheless. 
Where-there-is-a-will-there-is-

a-way department ... N5XX 
tired of trying to work through 
the large and unruly mob chas-
ing 3Y1VC on Bouvet and decid-
ed there must be a better way. 
He obtained the telephone 
number of LA5NM in Norway, 
telephoned long distance, and 
persuaded LA5NM to ask 
3Y1VC to listen for him after 
their daily 10 meter CW sked. It 
worked, and Clark was able to 
add a rare new one to his DXCC 
total. Clark says the long-
distance charges were only 
$3.75 for 3 minutes, but he didn't 
say how many 3 minuteses the 
persuasion took. 
The forthcoming trip in the 

Pacific by Peter Sutter calls for 
his vessel, Wild Spirit, to be at 
VR3/Christmas around June 
15th, VR3/Fanning around June 
20th, and KH5/Palmyra around 
June 24th. Exact times depend 
largely upon the trade winds 
and currents. 
The reciprocal licensing 

agreement between Haiti and 
the U.S. has apparently hit a 
snag, with no further action be-
ing taken. While on the subject 
of Haiti, we might mention that 
the HH authorities report no 
such license exists for HH2SL 
who has been showing recent-
ly. 
Slim joined the YASME DX-

pedition of Lloyd and Iris Colvin 
while in the British Virgins and 
helped fill the log of VP2VDJ. So 
far, he hasn't forwarded copies 
of his logs. 
The ARRL is running some 

two months behind in process-
ing DXCC applications. Enclose 
an SASE and you will at least 
know your cards arrived safely. 
Congratulations to the new 

officers of the Arkansas DX 
Association: AF5M/President. 
W5LQN/VP, K5OVC/Secretary-
Treasurer, and K5YY/Executive 
Committee. 
W3KVQ, the long-time QSL 

manager for 9N1MM. has 
changed calls and QTHs. He is 
now Edward Blaszczyk N7EB, 
12802 Sun Valley Drive, Sun City 
AZ 85351. 
Although 160 meter operation 

is not officially allowed in 
Guatemala, you will occasional-
ly hear a station on. Apparently, 
as long as the operator is 
careful about avoiding inter-
ference, the signal will not be 
noted. Guatemala also main-
tains a ban on phone patches. 
A group of USSR types was 

supposed to head out to Franz 
Joseph Land last April. If you 
need  FJL and  you  hear 
UK1PAA, UK1PAT, or possibly 
R1FJ, you will know they ar-
rived. 
The station at YI1BGD now 

has both the FT-101E and 
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FTDX-500 on line and has asked 
permission to operate other 
bands and to establish more 
stations. Meanwhile, it con-
tinues to be heard regularly on 
twenty. 
The Southeastern DX Club 

shipped a remote vfo to A51PN, 
which has been making the 
operation a bit easier for 
Pradhan. 
The first USSR amateur radio 

meeting  took place  last 
December in Moscow, with over 
200 of the locals showing up. 
They are hoping for 160 permis-
sion with a 10-Watt input. A 
special "EU" prefix will be used 
during the summer Olympics to 
be held in Moscow next year. 
Later word has it that K1RH 

also worked that BY1AA station 
we mentioned a few items back. 
Ralph notes that Pyng gave his 
0TH as Pecinng and that a 
check with some language ex-
perts at Yale indicated this to be 
an acceptable way of spelling 
Peking. Ralph caught the sta-
tion on 28023 at 1455Z. K1RH, 
like ON4QX, awaits the China 
mail. 
N5KC recently received a 

direct QSL from VR6TC for a 
QS° in August, 1973. Never give 
up. 
K5MK resigned as QSL man-

ager for 8P6JD, citing an inabili-
ty to get the station logs as the 
reason. 
CO2FA is looking for 160 ac-

tion. He has a 75-meter antenna 
and can usually be found 
around 3800. Sometimes CW, 
sometimes SSB. 
Fernando says that if you 

sent a QSL for a CO2FA contact 
and do not receive one in return 
within six months, you should 
try again. The mail sometimes 
takes three or four months get-
ting to Havana and there ap-
pears to be little way to speed 
things up. Fernando also men-
tions that IRCs have little value 
in Cuba and that a green stamp 
works much better. 
There apparently will be a 

flood of individuals and groups 
heading to the Isle of Man dur-
ing June and July to operate 
during the celebration of the 
1000th anniversary of the Isle of 
Man parliament, "Tynwald." 
Look for the GT prefixes. 
Bill Rindone, who hasn't been 

heard from since he was the 
first to bring DXCC attention to 
the southern Sudan. ST, 
reports that he will be heading 
back out again this summer. He 
will be aiming for the East 
Africa and Indian Ocean area, 
and more information should be 
forthcoming soon. You might 
remember Bill as the last per-
son to activate Geyser Reef 
before it was deleted from the 
DXCC countries list. 
If you like six meter DX—and 

there is quite a bit of F-layer 
stuff around these days—mon-
itor 28885, where news is 

Jun JA2BJW and his nice station. Jun prefers CW bec9use he is 
fascinated by the prospect of communicating his mine to others 
through intermittent tones rather than ordinary language (Photo 
courtesy of N9YL.) 

passed and schedules are 
made. 
RF6F, heard in the CO DX 

Contest last fall, was the Radio 
Club of Voroshilovgrad there in 
Georgia. Their effort netted 7.8 
million points on SSB and 5.9 on 
CW. The club callsign is 
UK5MAF, and they are reported 
to be readying another multi-
multi operation for the WPX 
contest, possibly signing R5M. 
VU2KB, often found on 14 

MHz CW, is an avid stamp col-
lector and is interested in swap-
ping with like-minded W/K DX-
ers. 

John Kanode N4MM has re-
signed his duties with the W4 
QSL Bureau after four years of 
volunteer labor. John handled 
the W4/K4/N4 section of the 
bureau. His duties have been 
taken over by John Boyd 
W4WG, with the address re-
maining the same. 

3B8DA is considering anoth-
er 3B6 effort this summer. 
Nothing definite at this time, 
but we will let you know as 
plans progress. 

Last month, we reported on 
the planned activity by Bruce 
Frahm KOBJ from the Yankee 
Trader on its ninth world cruise. 
We have obtained a copy of the 
ship's scheduled stops and will 
be reporting these each month. 
Stops in May include Samoa 
and Fiji. 
The Gilbert Islands will be-

come independent this July. 
Look for a new prefix to replace 
the present VR1. Meanwhile, 
VR1BD can usually be found 
around 28503 kHz from 2000Z. 
9M8HG passes along his sin-

cere thanks to the many DXers 
worldwide who sent get-well 
cards during his recent illness. 
Some W/K DXers donated a new 

300-Watt rig and beam to 
replace  Horace's  little 
80-Watter and dipole. He fre-
quents 21320 kHz at 2200Z and 
then drops down to the 14225 
kHz net at 2300Z. Horace, now 
82, was first licensed in 1924 as 
OB2SK. He won the world DX 
Contest in 1932, running 5 
Watts. 
0E6EEG is reported to have 

forwarded the necessary 
HZ1BS/8Z4 documentation to 
the DXCC desk. 
A team led by KH6CHL will 

activate rare Kalawao county 
on 10 through 80 meters from 

May 25th to the 27th. 
The E/W DX Net which meets 

each Thursday on 14248 kHz az 
0500Z continues to be a gather-
ing spot for Pacific and African 
DX types. 
George Collins VE3FXT 

be on hand September 6th to 
help Vendaland celebrate its in-
dependence from SA. A tower is 
being erected (equipment was 
left on an earlier trip). 
Lloyd and Iris Colvin report 

making 6,000 contacts from 
W6KG/T15 in Costa Rica, split 

Continued on page 162 

VU2VKK, in the center, visits with VU2G0 and VU2GX wh'le the lat-
ter wait in vain with the rest of the VU4ARC Laccadive DXpedition 
crew for operating permission that never came. 
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FOR BEST PRICE AND 
FAST IIcIVERYCAL 

1430032503636 
TOLL FREE 

8340-42 Dove Blvd PO Bo. 28211 SI Lows MO 83132 

v. H2 

Radio equipment 

not included 

Floor Space: 33" Wide 30" Deep 

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

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

$149.95 S-F RADIO DESK 
Deluxe- Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Also available in Unfinished Birch, $134.95 

Additional Information on Request. 

Checks, Money Orders, BankAmericard 
and Master Charge Accepted. 

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 
v• S33 

S-F AMATEUR RADIO SERVICES 
4364 KEYSTONE AVENUE • CULVER cme. CALIF 90230 - PHONE (213) 837-4870 

rilp111315) =1C71 =101.1. otionmormacimmintu 
electronic calculators  ° 
LIST  NAM NET  TEXAS INSTRUMENTS ELECTRONIC CALCULATORS 
5299.95  5289.95  1.1.•59, 960 STEP PROGRAMMABLE SCIENTIFIC 
124.95  112.45  1.1.•58, 480 STEP PROGRAMMABLE SCIENTIFIC 
59.95  53.95  1.1.•57, 150 STEP PROGRAMMABLE SCIENTIFIC 
49.95  44.95  1.1,55, 32 STEP PROGRAMMABLE SCIENTIFIC 
59.95  53.95  T.I. PROGRAMMER, CONVERTS DECIMAL OCTAL HEX 
69.93  62.95  T.I. M••, SUPER PROGRAMMED FINANCIAL 

LIST  HEWLETT-PACKARD ELECTRONIC CALCULATORS 
5750.00  $675.00  H.P.•97, 224 STEP PROG SCIENTIFIC PRINT VISUAL 
•50.00  405.00  H.P..67, 224 STEP PROG SCIENTIFIC 
275.00  247.50  H.P.•19C, 98 STEP PROG SCIENTIFIC PRINT VISUAL 
175.00  157.50  H.P.-29C, 98 STEP PRO° SCIENTIFIC 
175.00  157.50  H.P.-10 BASIC HAND HELD PRINTER VISUAL 
325.00  292.50  H.P.•91, PREPROGRAMMED SCIENTIFIC PRINT VISUAL 
100.00  90.00  H.P.-33E, 49 STEP PROG SCIENTIFIC 
80.00  72.00  H.P.•32E, PREPROGRAMMED SCIENTIFIC WITH ST•T 
60.00  54.00  H.P.-31E, PREPROGRAMMED SCIENTIFIC 
495.00  445.50  H.P.•92. PREPROGRAMMED FINANCIAL PRINT VISUAL 
120.00  108.00  H.P.•38E STEP PROGRAMMABLE SUPER FINANCIAL 
75.00  67.50  H.P.-37E, PREPROGRAMMED FINANCIAL 

WE STOCK ALL NE WLETT•PACKARD CALCULATOR SOFWARE AND ACCESSORIES 

SEND ME TmE CALCsLATOPtS) ADICATED BELOA COMPLETE &T., ,NCLL,DED A,  RIES 
INSTRUCTIONS AND MANUFACTURERS WARRANTY I UNDERSTAND THAT IF I AM NOT CO 1.1' ETELY 
SATISFIED I MAY RETURN IT WITHIN 10 DAYS FOR A COMPLETE REFUND (LESS SHIPPING, 

MODEL(S)   QUANTITY   AMOUNT ENCLOSED S   

NE HONOR  VISA  MASTERCHARGE  MONEY ORDERS  COD 

ADD s2 00 FOR POSTAGE AND HANDLING PLEASE ALLOW 10 DAYS FROM DATE OF RECEIPT OF 
ORDER FOR DELIVERY TEXAS RES DENTS ADD 5% SALES TAX 

CARD NUMBER  EXPIRATION DATE   

L..)LL NAME   CALL   

STREET  ThTY  STATE  ZIP 

MORE LITERATURE MODELIS 

DEALER INQUIRIES INVITED 

Hartwcifs -H26 
O ffi c e %rid, Inc. 

MAIL TO: 6810 LARKWOOD 
HOUSTON, TEX 77074 
ATTN: STEVE, WA50EN 

PHONE: A.C. (713) 777-2673 

;74 

THE 
CRITIC'S 
CHOICE fIp  

DM-170 

Active Filter 
Demodulator 

539 95 no  S59 33 v.,. 

F5 

Fuson CORP. 
P.O. Box 976 

Topeka, Kansas 66601 

(913) 234 -0198 

masler charge 

FLY YOUR RUBBER DUCKY!! 

Get off the trunk lid and into the best location 
on the car . the center of the roof! Tests have 
proven that the low profile quarter-wave whip, 
or the rubber-ducky from a Handy-Talky, out-
performs a 5/8 whip on the trunk. Take advan-
tage of the super ground plane by converting to 
the FLYING-DUCKY magnetic mount Although 
designed specifically for use with a H-T, it can 
be used with any mobile rig. Ten second installa-
tion 

F LYING-DUCKY magnetic mount consists of: 
• Chrome-plated super magnet (holds 50 lbs ) 
• Compatible coax plugs furnished to match rig 
requirements. Specify BNC, F type, PL259-
S0239 For TNC Wison type add $3 

• Coax cable 105 in long 

LYING DUCKY MOUNT AND CABLE  $13 95 
QUARTER WAVE WHIP 
(specify connector)  .  Si 5 95 
RUBBER DUCKY to match 
(specify connector)  $ 795 

D YCIP S Bo\ 234 

P-ace" fo•P15  Middlebury CT 06762 
(203) 758-9228 

CONNECTOR ASSORTMENT 

$25.00  $23.50 each 

Postpa id  lots of three 

Includes: 5- PL2S9,  - S0239, S - UG175, 5- UGI76, 
2 - PL2S8, 1 - DM, 1 • M350, 2 - M3S9, 1 - UG250 
1 - UG273, 2 • PL259P0, 1 • 1021-20, 1 - Lightning 
Arrestor_ 
Master Charge & Visa accepted /Send for Free Catalog 

COAKIT ,c2, 
P.O. Box 101 -A  Dumont, N. J. 07628 

e C2I on Reader Service Card 

V  Peace' Se ,. ce - see cage 195 



TWO NE ATTERY PORTABLE COUNTERS 
10Hz to 600MHz Frequency Counter 

• Precision TCXO time base 0.1PPM Stability 17-40°C • Super Sensitivity with preamps 
in both HI-Z & 50 Ohm inputs <10 mV to 150 MHz <50 mV @ 600 MHz 

• Auto Decimal Point • Aluminum Case • Socketed IC's • Three position attenuator: 
X1, X10, X100 (avoids false counting) 

*OPT0-8000.1A  Factory Assembled - 2 Year Guarantee   $329.95 

*OPT0-8000.1AK Kit Form - 1 Year Parts Guarantee   $279.95 

#NI-CAD-80  NI-CAD Battery Pack (Installs in case)   $ 19.95 

10 Hz to 600 MHz Miniature Counter 
• XTAL (TCXO) Time Base ±.08PP W C Standard • Aluminum Case • HI-Z & 50 Ohm inputs 
• 1 Sec. & 1/10 Sec. Gate times • Auto Dec Pt. • Built-in Prescaler and Preamps Standard 

*OPT0-7000  Factory Assembled - 1 Year Guarantee   $139.95 
*OPT0-7000K Kit Form   $99.95 *AC-70 AC Power Pak   $ 4.95 

*NI-CAD-70  NI-CAD Battery Pack and Charger Circuitry   $ 19.95 

*TCXO-70  Optional Precision TCXO Time Base 0 1PPM , 17-40°C   $ 79.95 

a 

Designed and assembled at ht Lauderdale, Honda U.S.A. 
Digital Capacitance Meter 

• Featured Sept. 1978 Radio Electronics Magazine • Measures from 1 pf to 9999 ufd. • 4 Jumbo LED 
6" Digits • Aluminum Case • Accuracy of .1 % less one digit 

*CM-1000 Factory Assembled   $179.95  *P-1000 Probe   $6.95 

*CM-1000K Kit Form   $129.95  #P-1000K Probe Kit   $3.95 

Precision Thermometer 

For Use with Digital Voltmeter • Output:10 mv per Degree • Switchable: Fahrenheit/Celsius 
• Resolution to .01 with 41/2 Digit Meter • Requires two 9V Batters - not included 

T-100Factory Assembled & Calibrated $59.95  * T-100K Kit Form   

#D-450, Antenna, Rubber Duck, RF Pickup, 450 MHz    

#D-146 Antenna, Rubber Duck, 146.MHz    

#RA-BNC Right-Angle BNC Adapter for Above Antennas   

$39.95 

  $12.50 

$12 50 

$ 2.95 

*P-100 50 Ohm, 1X Direct Connection RF Probe .............. . 13.95 
*P-101 Lo-Pass, Attenuates RF at audio frequencies   . 16.95 
*P-102 HI-Z, 2X High impedance, general purpose     16. 

4171.•••IV O , OCIP O 

0000000 

TERMS: Orders to U S and Canada add 5% to 
maximum of $10 00 per order for shipping. handling 
and insurance To all other countries, add 10% of 
total order Florida residents add 4% state tax 
COD Pee $1 00 Personal checks must clear 
bef Ult, slapped 

(305) 771-2050  771-2051 

-41 

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 
OPTORLECTRONICS, INC. 



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

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



ME-3 

TS-1 Sub-Audible Encoder-Decoder • Microminiature in 
size.1.25 x 2.0 x .65  • Er codes and decodes simultaneously • 
$59.95 complete with K-1 element. 

TS-1JR Sub-Audible Eicoder-Decoder • Microminiature 
version of the TS-1 measuing just 1.0 x 1.25 x .65. for hand-
held units • $79.95 comp ete with K-1 element. 

ME-3 Sub-Audible Encoder • Microminiature in size. 
measures .45 x 1.1 x .6 • Instant start-up • $29.95 complete 
with K-1 element. 

TE-8 Eight-Tone Sub-A iclible Encoder • Measures 2.6 x 
) .7 • Frequency selection made by either a pu Ito ground 

or to supply • $69.95 with. 8 K-1 elements. 

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

SD-1 Two-Tone Sequential Decoder • Frequency range is 
268 5 - 2109.4 Hz • Measures 12 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 Bust-Tone Encoder • 
Frequency range is 67.0 - 263.0 Hz sub-audible or 1650 - 4200 Hz 
burst-tone • Measures 4.25 x 25 x 15 • $79.95 with 
12 K-1 elements. 

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

Ix F  C06 West Taft SPECIALISTS 2 rM  Taft Aver ue. Orange. CA 92667 
(800) 854-0547. California residents use: (714)99E-3021 

VISA' 
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TARA SINGH XZ2KN 

I am sending a picture of my 
late father, Tara Singh XZ2KN. 
This is the latest picture I have 
of him, taken just last year. This 
was taken in Pegu, about 60 
miles out of Rangoon. The 
statue of the Reclining Buddha 
is the background. 
My father was born in Kalaw, 

Shan States, Burma. in 1918 
and was educated in Rangoon. 
He graduated with a BS in 
Mechanical Engineering from 
Rangoon University. He was a 
very active sportsman and 
became golf champion twice. 
He also represented Burma 
abroad many, many times. He 
got his amateur license in 1938 
and was very active. Soon after, 
due to WWII, he evacuated to 
India with his family. They 
walked to India, a trek which 
took over 3 months. He had tied 
his radio equipment to the 
rafters in the attic to prevent 
damage in his absence. He was 
a contractor and was instru-

Tara Singh XZ2KN. 

mental in building the Burma-
China railway before evacuat-
ing. On his return, he helped my 
grandfather with the machine-
shop and foundry business. 
Known as the Empire Foundry. 
it was one of the largest in Bur-
ma. He was an avid believer of 
the good antenna over high 
power theory and, having the 
resources, always was building 
new antennas. At one time, he 
built a 4-element wide-spaced 
beam for 20 meters with a 
44-foot boom. The boom used 
1" x l x 1/4" angle iron, and the 
beam assembly weighed about 
2000 pounds. He then got in-
fatuated with cubical quads. 
The last antenna he built was a 
4-element quad, with which he 
had excellent results. He used 
an AR-88 receiver and, when he 
could get it working, an ET-4336 
transmittter. 

The last rig we used was a 
Johnson Viking Ranger running 
65 Watts—yes, 65 Watts into a 
4-element quad. We made 
many, many stateside contacts 
and never had trouble or felt in-

adequate. As no new licenses 
were being issued, I was the 
second operator for XZ2KN. 
Amateur radio was banned on 
10 January 1964, and no one 
has legally operated after that 
date. The licenses are renewed 
every year, but with specific in-
struction not to use the equip-
ment which has not been con-
fiscated. I might mention that 
my father was the Secretary/ 
Treasurer of  the  Burma 
Amateur Radio Society for as 
long as I can remember. My 
father was hit by a car while 
crossing a street on 11 
February 1979 in Rangoon. He 
died in the hospital on the 12th 
and was cremated on the 13th. 

Gurbux Singh WB9TTN 
Rochester IL 

P.S. In his last letter, received a 
week before his death, he wrote 
that amateur radio was certain-
ly out and that he saw no hope 
for it in the future. 

Tara Singh was most accom-
modating when I visited Ran-
goon, taking the time to show 
me all around the city so that I 
could take pictures, introduc-
ing me to the British Am-
bassador (there was no U.S. 
embassy in Burma), and filling 
me in on the history of this 
most interesting country. It 
was during this short visit that I 
met Gurbux, his son. While 
visiting Singapore a few days 
later, I sent Gurbux some 
strings for his badminton rac-
quet via a local ham, also 
named Singh. Eventually, Gur-
bux had to leave Burma, and 
the only address he had was 
9V1NR in Singapore, who had 
forwarded the strings for me. 
The next I heard, Gurbux was 
marrying 9V1NR's daughter 
and moving to the U.S. Quite a 
world! I was saddened to hear 
that Tara had passed away 
without ever getting back on 
the air again, for I remember 
how his eyes lit up when he 
talked about amateur radio 
... a true love of his. — 
Wayne. 

IMPRESSED 

I'm sorry I haven't written 
earlier to praise you and your 
staff for publishing the finest 
amateur magazine in America. 
You may not remember me, but 
my wife and I visited you at your 
station on Mt. Monadnock be-
fore we were married ... I think 
it was in 1965 or so... back 
when W2NSD11 was so strong 
down here in New Jersey on two 
meter AM that you could take 
out most of the locals on my old 
Gooney box. 
I've always been impressed 

by your sincere devotion to 
amateur radio, and I read your 
editorials with interest each 

month. I ditto your comments 
about Sam Harris in January 73. 
Sam was one of my first two 
meter "DX" contacts, back 
when 250 miles was a long haul 
on that band. and Helen was my 
first Puerto Rican contact on six 
meters. He will be missed. 
Please keep up the good 

work, and pray with me that 
post-WARC '79 days will give 
you a reason to continue 
publishing an amateur radio 
magazine! 

Steve Katz WB2WIK 
Budd Lake NJ 

LOYALISTS 

From reading your editorials, 
which I tend to agree with as 
well as enjoy immensely, it 
seems to me that there is more 
than enough evidence to firmly 
establish the fact that the ARRL 
is detrimental to the future of 
amateur radio. When some-
thing doesn't function properly, 
it should either be repaired or 
discarded; this is the case with 
the ARRL. Since it is operated in 
such a manner as to make re-
pair nearly impossible, then, in 
my opinion, it should be done 
away with. 
I do not agree with the "but 

it's all we've got" philosophy. 
As long as the ARRL exists, it is 
"all we'll have"—they'll see to 
that! You always make the point 
that you've been a member of 
the ARRL for most of your ham 
career; I fail to see the logic in 
spending $12 a year to support 
something I can't believe in. 
Were you to quit the ARRL, in 
protest, chances are that 50,000 
hams would do likewise and the 
ARRL would fall in to that 
degree—or do you have 50.000 
loyal followers? Might be in-
teresting to find out. 
More than half the hams I 

have queried about their 
reasons for joining the ARRL 
tell me that they "take the 
magazine," "just joined to get 
QST." etc. That is why I would 
never subscribe to QST-1 don't 
want to be "represented" by the 
ARRL, at WARC '79 or anywhere 
else. If we did have a truly 
representative amateur radio 
organization, I would endeavor 
to join and support it. As I've 
said before, why don't you and 
some of the prestigious hams 
who are 73 loyalists resurrect 
the Institute of Amateur Radio? 
It's high time! 

Bill Harris K9F0V 
Lafayette IN 

Bill, as far as I know, I have no 
loyal followers ... and I don't 
want any. If anyone agrees with 
what I write, I want it to be on 
the basis of intelligence, not 
reaction and emotion. If I were 
to drop out of the ARRL, I doubt 

Cononued on page 156 
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Yesterday you could admire all-band 
digital tuning in a shod wave receiver: 

Today you can afford it. 
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Tune in the Panasonic Command Sales"' 
top-of-the-line RF-4900. Everything you want in 
short wave at a sffprisingly affordable price. 
Like fluorescent all-band readout with a five-digit 
frequency display. It's so 
accurate (within 1 kHz, to 
be exact), you can tune in 
a station even before it's 
broadcasting. And with the 
RF-49CO's eight short wave 
bands, you can choose any 
broadcast between 1.6 and 
31 MHz. That's all short wave 
bands. That's Panasonic. 
And what you see on the 

outside is just a small part of what Panasonic gives 
you inside. There's a double superteterodyne 
system for sharp reception stability and selectivity 
as well as image 'ejection. An inpLt-tuned RF 
amplifier with a 3-ganged variable ItJiino capacitor 
for excellent sensitivity and frequency linear ty. 
Ladder-type ceramic filters to redLce frequeicy 
interference. And even an antenna trimmer that 
changes the front-end capacitance tor reception 
of weak broadcast signals. 
To he  you control all that sophist.cated 

circuitry, Panasonic's RF-4900 gives you all these 
sophisticated controls. Like an all-gear-c rive 

OEM  MOO  II =  ••••  IN&  %OA Poo  •PI  arm 

raw, louss., 

PENN IRV/ PINED 

YD.  i n 
eV  In  IMRE 

tuning control to prevent "backlash" Separate 
wide/narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable cal bration 
for easy tuning to exact frequencies. A BFC pitch 

control. RE-gain control for 
improved reception in strong 
signal areas. Ai ANL switch. 
Even separate bass ar d treble 
controls. 
And if all that short wave isn't 

enough. There's more. Like SSB 
(single sidebard) ama:eur radio. 
All 40 CB channels. Slip to shore. 
Even Morse communications. 
AC/DC operation. Aid with 

Panasonic's 4" full-range speaker, the big sound of 
AM and FM will really sound big. There's also the 
Panasonic RE-2900. It has most of tr'efeatu"es of 
the RF-4900, but it costs a lot less. 
The Command Series from Panasonic. If you had 

short wave receivers a 3 good. You W OJIdn't still be 
read ng. You'd be listening. 
'Short wave reception will vary we antenna. weather condit ors, 
operator's geographic location and other factors An cutside 
antenna may be recuired for maximum short wave receptors. 

Panasonice 
just slightly ahead of our time. 



Contests 
Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

NEW YORK STATE OSO PARTY 
Starts: 1700 GMT Saturday, 

May 5 
Ends: 2359 GMT Sunday, 

May 6 
(with a rest period between 
0500 and 1200 GMT on May 6) 
Sponsored by the University 

of Buffalo ARC, WA2NPQ, this 
contest is open to all amateurs. 
Stations may be contacted 
once on phone and once on CW 
on each band. NY stations may 
work each other and mobile/ 
portables changing counties 
may be reworked. 
EXCHANGE: 
OSO number, RS(T), and NY 

county or state/province. 
FREQUENCIES: 
SSB —3900, 7275, 14285, 

21375, 28550. 
CW-1810, 60 kHz up from 

the bottom of each band. 
Novice-3725. 7125, 21125, 

28125. 
SCORING: 
Score one point per QS° 

times the number of multipliers: 
states, provinces, countries, 
and NY counties for NY sta-
tions, or the number of NY coun-
ties for others (62 max.). Note 
that this is the first time NY sta-
tions may include NY counties 

in the multiplier total. 
ENTRIES & AWARDS: 
All entries must contain 

name, address, and county (if 
NY). Number the first contact 
for each new multiplier. A 
checksheet is required for sta-
tions making more than 100 
QS0s. Awards to the number 1 
score from each county, state, 
or country. Entrants desiring 
results please send a #10 SASE. 
Logs must be received by June 
16 to qualify. Send all entries to: 
Michael Bergman WD2AJS, 45 
Swartson Ct., Albany NY 12209. 

FLORIDA QS0 PARTY 
Starts: 1500 GMT Saturday, 

May 5 
Ends: 2359 GMT Sunday, 

May 6 
This is the 14th annual 

Florida QS0 Party sponsored by 
Florida Skip and all amateurs 
worldwide are eligible and in-
vited to participate. Each en-
trant agrees to be bound by the 
provisions of this announce-
ment, the regulations of the ap-
plicable licensing authority, 
and the decisions of the Florida 
Skip Contest Committee, which 
are final. All amateur bands 
may be used and all stations 
will separate phone and CW 
logs! A station may be worked 
once on each band on each 
mode. Neither crossband nor 

May 5-6 

May 12 

May 12-13 
May 19 

May 19-20 

May 26-27 
June 2-3 
June 6-7 
June 9 
June 9-10 
June 10 
June 23-24 
June 30-July 1 
July 4 
July 14-15 
July 28-30 
Aug 4-5 
Sept 8 
Sept 8-9 
Sept 9 
Sept 15-16 
Sept 22-23 
Oct 13-14 
Oct 20-21 
Nov 3-4 
Nov 17-18 

Calendar 
NY State QS0 Party 
Florida QS0 Party 
LIARS 10-X QS0 Party 
World Telecommunications Day Contest— 
Phone 
Luckenbach DXpedition 
World Telecommunications Day Contest— 
CW 
Annual Armed Forces Day Communications 
Tests 
ARRL EME Contest (part 2) 
Michigan QS0 Party 
Massachusetts OSO Party 
CO Worldwide WPX—CW 
Minnesota OSO Party 
SOWP CW OSO Party 
DAFG Short Contest—SW 
ARRL VHF QS° Party 
DAFG Short Contest—VHF 
ARRL Field Day 
Seven-Land QS0 Party 
ARRL Straight Key Night 
ARRL IARU Radiosport Competition 
CW County Hunters Contest 
ARRL UHF Contest 
DAFG Short Contest —VHF 
ARRL VHF QS0 Party 
DAFG Short Contest—SW 
Scandinavian Activity—CW 
Scandinavian Activity—Phone 
ARRL CD Party—CW 
ARRL CD Party—Phone 
ARRL Sweepstakes—CW 
ARRL Sweepstakes—Phone 

crossmode contacts will count 
for contest credit. Florida sta-
tions may work other Florida 
stations, but for QS° points on-
ly. Out-of-state stations may not 
work each other for contest 
credit. Contacts made on re-
peaters do not count! Florida 
stations will be divided into two 
classes: Class A stations are 
those operating portable or 
mobile on emergency power 
and running 200 Watts or less 
inside Florida but outside of 
their home counties: Class B 
stations are all other stations 
operating inside Florida. 
EXCHANGE: 
RS(T) and Florida county or 

state, province, or country. Out-
of-state mobile stations operat-
ing not within the jurisdiction of 
any country send ITU region (1, 
2, or 3) in which operating. 
FREQUENCIES: 
CW-355, 7055, 14055, 21055, 

28055. 
Phone-3945, 7279, 14319, 

21379, 28579, 146.52. 
SCORING: 
Florida stations count 1 point 

per OSO with out-of-state or 
other Florida stations and 
multiply by the sum of states (49 
max.), provinces (12 max.), DX 
countries (15 max.), and regions 
(3 max.) actually worked. Max-
imum multiplier is 79. Out-of-
state stations count 2 points 
per QS° with each Florida sta-
tion and multiply by the number 
of different Florida counties 
worked (67 max.). Class A Flor-
ida stations only multiply score 
by 1.5 to obtain final total. 
AWARDS: 
Certificates for phone and 

CW top single-operator score in 
each state, province, DX coun-
try, and each Florida county. 
There are also five plaques to be 
awarded as follows: high single-

operator Florida and out-of-
state, CW and phone, and to the 
Florida club with the highest ag-
gregate score. 
ENTRIES: 
At the direction of the contest 

committee, stations and/or op-
erators may be disqualified for 
improper reporting, excessive 
dupes, errors in multiplier lists, 
unreadable logs, obvious cheat-
ing, etc. Anyone disqualified in 
this year's Florida QS0 Party 
will be barred from the contest 
next year. Phone and CW en-
tries are to be separated. Along 
with legible logs in chronologi-
cal order, a summary sheet is re-
quired with each entry. The 
summary sheet must contain 
score, number of QS0s, multi-
plier, station's callsign, entry 
class and county of Florida en-
tries, power score for Class A 
entries, state/province/coun-
try/region for out-of-state en-
tries, callsigns of all operators/ 
loggers if multi-op. name of 
club if part of a club aggregate 
score, name and address typed 
or printed in block letters. and a 
signed declaration that all rules 
and regulations have been ob-
served. Include a 15¢ stamp for 
contest results from a future 
issue of Florida Skip. All entries 
must be received on or before 
May 31, but late DX entries will 
be accepted within reason. Mail 
entries to: Florida Skip Contest 
Committee. PO Box 660501, 
Miami Springs FL 33166. 

LIARS 10-X QS0 PARTY 
Starts: 0001 GMT Saturday, 

May 5 
Ends: 2359 GMT Sunday, 

May 6 
Sponsored by the Long Island 

Amateur Radio Service (LIARS 
Chapter of the 10-X Internation 
al Net. The object of the contest 

Results 
RESULTS OF THE 14TH ALEXANDER VOLTA 

RTTY DX CONTEST 
QS0s  Mult.  Points  Bonus 

1) I3FUE  224  96  3750 
2) SM6GVA 199  80  2263  41,000 
3) I5MYL  162  76  1977 
4) DJ2YA  151  78  1913  39,000 
5) DOTS  152  70  1868  44,000 
6) W1M X  106  48  3584  31,000 
7)120LW  135  68  1931 
8) G3UUP  137  61  1861  41,000 
9) G3RED  140  52  1306  47,000 
10) VE2Q0  87  44  2090  14,000 
11) K4YZV  67  36  2208  7,000 
12) DKOOW  94  41  1326  34,000 
13) OH6AA  104  48  793  33,000 
14) W3KV  59  33  2044  7,000 
15) YO3JJ  89  36  951  26,000 
16) I2ZGP  72  32  1287 
17) EA4XW  71  43  926  13,000 
18) I2WEG  99  42  638 
19) HB9AVK  64  41  984  12,000 
20) I8JRA  71  40  813 

SWL 
1) Horst 
Ballenberger 155  71  1932  43,000  21,304,660 

Score 
80,640,000 
36,067,960 
24,340,824 
22,570,314 
19,919,520 
18,266,392 
17,726,580 
15,593,377 
9,554,680 
8,014,520 
5,332,696 
5,144,404 
3,991,656 
3,986,668 
3,073,004 
2,965,248 
2,840,078 
2,652,804 
2,594,016 
2,308,920 
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is to contact as many stations 
as possible on 10 meters, 28.9 
to 29.2 MHz. 
EXCHANGE: 
Station call, name, QTH, and 

10-X and LIARS membership 
numbers. 
SCORING: 
Score 1 point per contact; on-

ly 2-way QS0s are valid. Add 1 
point for each 10-X number and 
1 point for each LIARS number 
with a maximum of 3 points per 
exchange. 
ENTRIES & A WARDS: 
Only 10-X members are eligi-

ble for awards. A first- and 
second-place certificate to 
each state, province, or DX 
foreign country. A first-place 
trophy to highest scoring par-
ticipant holding a LIARS num-
ber. Any clear method of log-
ging will be acceptable. Include 
your LIARS number, if any. Send 
a copy to: Bob Watson, 2 Suf-
folk Court, Oceanside NY 
11572. Please include an SASE 
if a copy of the results is 
desired. Logs must be received 
by June 15. 

LUCKENBACH DXPEDITION 
0800 May 12 to 1200 May 13, 
1979 Central Standard Time 

Callsign: W5TEX 
The idea of a "Luckenbach 

Dxpedition" began as a joke be-
tween several stations, includ-
ing WB5VDL, KB5DV, WB5R0Q, 
N5A0W, and Al5Q, in early 
December of 1978. During the 
course of operating around the 
bands, they found many ama-
teurs had not only heard of 
Luckenbach. but also looked 
forward to working a station 
there. 
Luckenbach, located in the 

heart of the Texas hill country, 
was brought to national atten-
tion by a country/western hit 
song by Willie Nelson. It is a 
town virtually untouched by 
modern civilization and is nes-
tled between two small rivers. It 
boasts a general store, one 
house, and a barn. Their first 
pay telephone was just in-
stalled late last year. It is not 
uncommon to drive the only 
street in town and have to stop 
or the cows to cross. 

To make this area available 
to those desiring a QS0, 
W5TEX will be operating during 
the dates/times shown above 
with a special QSL certificate 
to commemorate the event. To 
receive the certificate, stations 
should send a legal size (4" x 
91/2 ") SASE to W5TEX, 2618 
Rigsby, San Antonio TX 78222. 
Only QS0s confirmed by W5TEX 
logs will receive the certificates. 
The certificates will be 81/2" x 
11", printed tricolor on bond 
paper, and should be a welcome 
addition to any shack. 
Operating frequencies are: 

CW-7110 and 21110 ±5 kHz; 
FM -52.525,  29.600,  and 
146.52; SSB -3900, 7235, 
14285, 21360, 28625, 50.110, 
144.200, all ± 5 kHz. 
Kennedy Associates, the 

South Texas Yaesu dealer, has 
kindly provided Yaesu radios 
and station equipment, while 
antennas will be furnished by 
Wilson Electronics for this spe-
cial operating event. 

WORLD 
TELECOMMUNICATIONS DAY 

CONTEST 
Phone 

0000 GMT to 2400 GMT 
May 12 
CW 

0000 GMT to 2400 GMT 
May 19 

This contest, sponsored by 
Liga de Amadores Brasileiros 
de Radio Emissao (LABRE), was 
instituted in order to com-
memorate yearly "World Tele-
communications Day" (May 17). 
Each participating radio ama-
teur will attempt to make the 
highest possible number of con-
tacts with the different ITU 
zones of the world in order to 
enable his country to win the 
ITU Trophy. Use all bands 80 
through 10 meters on phone 
and CW. Categories include: 1) 
single operator-multiband; or 
2) radio clubs and associations 
-considered as special multi-
operator/multiband partici-
pants. 
Points are computed sepa-

rately, certificates being award-
ed to the top winner in each 
country on each mode, phone 

Results 
RESULTS OF THE FLATLAND FARMER 10-X CHAPTER CISO 

PARTY, DECEMBER 3, 1978 
World Leader and Grand Champion-WB7UFO, 144 points 
Area Leaders 

Area  Call  Points 
DX  VE6BKO  106 
First U.S. Call Area  WA1SQB  86 
Second U.S. Call Area  WB2MAN  12 
Third U.S. Call Area  No Entries 
Fourth U.S. Call Area  WD4OIR  101 
Fifth U.S. Call Area  No Entries 
Sixth U.S. Call Area  W6ELR  85 
Seventh U.S. Call Area  WB7UF0  144 
Eighth U.S. Call Area  No Entries 
Ninth U.S. Call Area  WB9YJF  105 

and CW. To the world top win-
ner on each mode, a silver plate. 
EXCHANGE: 
RS(T) and ITU zone 

SCORING: 
In the same country, any 

band = 0 points (same country 
considered as same ITU zone); 
in another ITU zone/country: in 
the same ITU zone, but different 
country = 1 point (any band); in 
another ITU zone, on the same 
continent  = 3 points (any 
band); in another ITU zone, on 
another continent = 5 points 
(any band). Final score is the 
sum of QS0 poirts multiplied 
by the number of ITU zones 
worked. Repetition of contacts 
with the same station on differ-
ent bands will be permitted 

though each ITU zone must be 
counted as a multiplier only 
once. 
For this contest, what consti-

tutes a country will be deter-
mined by the ARRL DXCC list. In 
order to obtain the number of 
points for a country, on each 
mode of operation, the sum of 
points earned by the top 5 con-
testants of the country will be 
taken. In the case of less than 5 
entries from a given country, the 
sum of points of the submitted 
logs will be taken. Points 
earned by participants con-
sidered as clubs or multi-
operators will not be valid for 
country points sum. 

Continued on page 154 

Results 
NINTH WORLD TELECOMMUNICATIONS DAY CONTEST 

ITU TROPHY 1978 
OFFICIAL RESULTS 

ITU TROPHY 
First Place-Brazil. 1,649,954 points 

Phone Team 
PY3EE  249,622 
ZZ6AM  181,115 
PY4OD  172,200 
ZV2CK  168,405 
PP5AZ  161,040 

CW Team 
PY4OD  229,248 
ZX4ITU  175,456 
PS2ITU  160,360 
PY4MA  82,620 
PY2BW  69,888 

Second Place-France, 413,193 points 
Phone Team 

HW6ITU  135,168 
F6EBN  83,127 
HW5ITU  43,530 
F6DLM  6,256 
F6BVB  2,924 

CW Team 
F6EBN  68,556 
HW5ITU  65,496 
F8TM  4,176 
F6BHX  3,960 
F6EPO  1,956 

MEDALS 
Gold-Top Scorer of the World 

Phone-Lithuania, UP2NK, 275,465 
CW-Brazil, PY40D, 229,248 
Silver-2nd Place in the World 
Phone-Brazil, PY3EE, 249,622 
CW-Brazil, ZX4ITU, 175,456 
Bronze-3rd Place in the World 
Phone-Brazil, ZZ6AM, 181.115 
CW-Brazil, PS2ITU. 160,360 

USA 
Phone 

W2LEJ -11,914 
LU1BAR/W3-3,504 
N4MM -2,145 
WB9OBX-396 
WOIUB-264 
K5DEC-205 

CW 
W90A-31,995 
WBOGOB-13,340 
WOIUB -11,186 
W7ULC-10,296 
K8MR -5,096 
W4YN -4,403 
W5S0D-3,945 
W1CNU -3,576 

N4MM -3,536 
WB500N -2,223 
WBOUCP-950 
N6GL-848 
K4JEZ-776 
W1OPJ-760 
AA6EE-624 
WA2POU-413 



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

This month, we complete the 
second year of RTTY Loop. I 
must say that it has been, and 
continues to be, a real thrill to 
be able to share so many facets 
of RTTY communication with 
you all. We have covered a lot of 
ground in these past two years. 
Early columns started with the 
basics of teletypeTm circuits. 
and lately we have worked into 
digital logic systems. This 
month, we will dip into the bulg-
ing mail sack, in no particular 
order, to answer, respond to, or 
pass along some of the 
thoughts that have been sent in 
to me. 
Starting out on a somewhat 

oddball vein (but that's routine 
for this column), I have a letter 
from Jerry Keefe W0HAQ. Jerry 
has an SVVTPC 6800 computer 
and a KSR-33. The KSR-33 was 
apparently used in Britain with 
a non-standard interface. Jerry, 
the teletype should directly in-
terface with the serial (MP-S) 
interface of the SVVTPC 6800. 
You have sent along a circuit, 
reproduced as Fig. 1, that was 
given to you as an "RS-232 inter-
face." By my unskilled but logi-
cal eye, there is definitely 
something wrong here! Any 
readers willing to commit them-
selves may write their opinion 
and I will pass it along to Jerry. 
In the meantime, it might be 
worth your while to try to get the 
"standard call control unit" that 
will turn your ugly duckling into 
a beautiful swan-etype. 
Speaking of computers 

(how's that for transition), Dave 
Ewing WB9PHQ sends along 
word that he is up and running 
with a bare KIM-1 and home-
brew 567 decoder. Sounds inter-
esting, Dave. Send along some 
details and we will try to spread 

OUTPUT 

.12V 

INPUT 

Fig. 1 
cult, 

22 

MCI4886 

2N4I25 

WOHAQ's mystery cir-

the word to other KIM and 6502 
owners. 
George Young K4SDG is an-

other SVVTPC 6800 owner who is 
trying to get a system up and 
running on RTTY. George asks 
about ASCII-to-Baudot conver-
sion in hardware. Well, I would 
rather do the conversion in soft-
ware, as the receiving program 
of last year shows, but, if you 
are insistent, 73 has published 
several good hardware conver-
sions in the past few years. One 
which comes to mind rather 
quickly was an ASCII-to-Baudot 
converter described by Cole 
Ellsworth W6OXP on page 52 of 
the February, 1976, issue of 73. 
This design converts all ASCII 
characters to the correspond-
ing Baudot character, filling 
characters which have no 
match with a Baudot blank. 
While you're looking at that arti-
cle in the magazine, you might 
want to check out the cover 
story, too. It's out of this world. 
One of those things we all 

like to do is try to copy some of 
the commercial and press RTTY 
transmissions for personal en-
joyment. Bob Magill WA6MUG 
is one of several readers inter-
ested in such information. I 
would be willing to compile 
some sort of list, if any data is 
available. Readers with infor-
mation on commercial, press, 
etc., RTTY transmissions are 
asked to jot down times, fre-
quencies, shift, speed, ASCII or 
Baudot, and send them to me at 
the above address. I'll try to pre-
sent some useful form in the 
future. 
Some more inquiries have 

come in on the Microlog RTTY 
system. To Lee Lust WA2ETQ 
and the others who have asked 
my opinion by mail and via other 
media, all I can do is reiterate 
what I said a few months back. 
As of this writing (March, 1979), 
data promised me in October, 
1978, has not arrived. Several 
hams have used the system, 
and, while it appears to perform 
as advertised, it is rf-sensitive. If 
you have any rf around the 
shack, as with a high swr, you 
may have trouble. Caveat emp-
tor. 
A quick QSL to Clifford Er-

back VE5QY up there in Moose 
Jaw, Saskatchewan, Canada. 
With a Model 15, Flesher 170, 
and FT-101E, he has quite a nice 
RTTY station. The F1200B linear 
and TH6DX beam only help to 
get him into those "gray areas," 
right Cliff? Tom (no last name) 
WB8BDG is another member of 
the kilowatt club who feeds his 
TR4 into a MLA2500 linear. Tele-
type Model 15 and 14 equipment 
provides the green key inter-
face, along with a HAL ST-5. The 

last member of this month's 
teletype group is Howard Olson 
WA9KEK, whose RTTY equip-
ment consists of a Model 19 
feeding either an Icom 245 for 
two meter RTTY or an NCX3 for 
HF work. While the abundance 
of hams on RTTY are using 
equipment produced by the 
Teletype Corporation, and most 
of those are using Model 15/19 
setups, there is no clear con-
sensus. 
The second most popular ma-

chine is usually a product of the 
Kleinschmidt manufacturing 
concern. R. B. Gober, DDS 
W5ZNN writes of the Corsicana 
Teletype Society. It seems he 
and another member, N5ALA, 
are working on a few Klein-
schmidt Model TT-100B-FG ma-
chines. Also laboring on one of 
these is Rob Lawson WB4BSZ, 
who is sweating over a TT-117-
FG. Anyone having good wiring 
and application material is in-
vited to send it along to this col-
umn to help get these and other 
fraters out of a jam. 
Along the lines of the press 

transmissions mentioned earli-
er, Rob raises the possibility of 
copying weather data from sta-
tions located down south where 
he lives. Any data on these sta-

tions would also be handy. 
Some of you may question 

why I take the space to run 
down this or that ham's gear, 
Teletype, computer, etc. When I 
was new to RTTY, or ham radio 
in general, I was frequently con-
fused by the vast (at that time) 
proliferation of equipment and 
systems. Now, here we are in an 
age of sophistication. Model 
99s. 6880 computers, and 
LSMFT rush into the novice's 
vantage and mingle into an 
amorphous blob. What I hope to 
do is show, by example, what 
hams are using now on the air. 
Hopefully, the old and the new 
will integrate into a unified 
scheme and the newcomer will 
be a little better informed when 
someone offers him a "slightly 
used Model 12." So much for 
philosophy. 
Next month, we will begin the 

third year of RTTY Loop as we 
began the second —exploring 
the computer in RTTY. I will pre-
sent a transmitting program for 
the SVVTPC 6800, using a paral-
lel port for output. As with the 
receiving program of last year, 
flowcharts will be included to 
allow adaptation of this pro-
gram to other systems. Until 
then, keep on loopin'l 

Ham Help 
We are presently setting up a 

School of Communication here 
at Toccoa Falls College, Toccoa 
Falls GA. Being a ham, I have 
presented the possibilities of 
amateur radio as a way of com-
munication. We have been 
given a room and space for an-
tennas. Some of the students 
have already started working on 
code and theory. We are now 
looking for good used equip-
ment for the club station. Any 
donations of such equipment 
will be appreciated. Tax-
deductible receipts will be given 
for the good equipment. 
We also have a Nagra III 

Swiss-made tape recorder for 
which we need a manual. If any-
one has one, we would like to 
copy it. We would buy one if an 
address can be given as to 
where to write. 
Any help given will be appre-

ciated. 
Dale McMindes KA4HBW 

Toccoa Falls College 
Toccoa Falls CA 30577 

I need plans for a 2m du-
plexer that we can build for our 
club repeater. We would be in-
terested in buying a used 
duplexer if someone has one. 

Gene Kirby W8BJN 
Union Co. Amateur Radio Club 

13613 U.S. 36 
Marysville OH 43040 

I need the schematic and/or 

owner's manual and alignment 
information for the Courier 50 
FM. Any help will be much ap-
preciated. 

Walt Persans WA2ZBE 
135 Roe St. 

Staten Island NY 10310 

I am interested in getting in 
touch with anyone who would 
like to be involved with an 
organic gardening net. 

Carl Gorodetzky WD4DKP 
3526 Richland Ave. 
Nashville TN 37205 

I have an Eico 720 transmitter 
that I would like to buy an Eico 
722 vfo for. Anyone having such 
a unit for sale can get in touch 
with me and we'll work out the 
details. Thank you. 

Frank D. Paprzycki KA8CKY 
1529 Henry Ave. S.W. 

Canton OH 44706 

I am in need of a Shure M-5D 
monaural phono cartridge for an 
experimental circuit. I called the 
warehouse in Evanston, Illinois, 
and Shure does not have this in 
stock anymore. Are there any 
special shops that might stock 
hard-to-get parts like this? 
Fellow amateurs seem to be the 
only source of help. I will gladly 
pay up to $20.00 for one from 
someone's junk box. 

Geoffrey W. Tilga WA2YIX 
196 South Main St. #3 
Brockport NY 14420 



NOW YOU CAN HAVE BOTH 

BIG PERFORMANCE 
SMALL SIZE. . .SMALL PRICE 
If you're looking for an RTTY demodulator 
with great performance on both the HF 
and VHF bands, take a look at the ST-5000 
from HAL. The use of active filters with no 
phase-lock loop or 'single-tone' short-cuts 
ensure the kind of performance you ex-
pect. Full features in an attractive and con-
veniently small package make this demod 
ulator a value that's hard to beat! 
• Hard limiting front end 
• Active discriminator 
• Active detector 
• Wide and Narrow shift 
(850hz and 170hz) 

• Normal and Reverse sense 
• Autostart 

• Self-contained high voltage loop supply 
• RS-232C voltage output (direct FSK) 
• Audio tone keyer (AFSK) 
• Provision for external tuning scope 
• Attractive, small cabinet 
(2. 75 - H x  D x 12- W) 

• Fully assembled and tested 

Price: $225.00 

HIGH QUALITY & LOW COST! 

The DS2000 KSR FROM HAL 
HAL design experience now makes i: possible to offet you an 
efficient, reliable, and cost efective terminal for your RTTY or 
CW station. Investigate the new IDtS2(X)0 KSR from the 

people who KNOW HOW to build RTTY and CW equipment 
See how you can get great performance and save money too! 

• Integrated keyboard and video generator 

• 72 characte- line 
• 24 line dispbay 

• 2 programmable -Here 13- messages 
• Automat:c carriage returland inc feed 

• QBF and  test messaces 
• Word mode operation. fill scleen buffering 
• All 5 standard Baudot speeds 

• 110 and 300 baud ASCP 
• CW iden:ification at the touch of a kr!, 
• Morse code transmit 
• Morse code receive 'optional) 
self tracking speeds from 1-175 apt,' on a 
separate plt.g-in circ iit board 
(Available June, 1979) 

• All in a convenient small cabinet 

(14.1 - x 9.25 -x 4.35 -) 

Price: $449.00 
Optional MOTS2 Receive Board: 3149.00 
Optional 9- monitor: 3150.00 

•"1. 

For more inform3tion call or writ 2 us at: 

HAL COMMUNICATIONS CORP. 
P.O. Box 365 
Urbana, IL 61801 
Phone: 217-367-7373 

In Europe contact: 
Richter & Co.: Hannover 
I.E.C. Interelco: Bissone 



New Products 
SINCLAIR PDM 35 DIGITAL 

MULTIMETER 
Although around for a few 

months, the Sinclair PDM 35 
digital multimeter is a very 
versatile unit, considering its 
compactness, and the price is 
right! In fact, it may be the 
lowest-priced commercial 
pocket digital multimeter on 
the market. 
The PDM 35 provides a very 

bright reddish-purple 31/2-digit 
display reading to ± 1.999. 
Polarity of the display is 
automatic and resolution is 
within 1 mV and 0.1 nA (0.0001 
uA). The decimal point is fixed, 
so it is necessary to mentally 
extrapolate readings depend-
ing upon the range selected. 
For instance, when the display 
shows 0.987 and the multiplier 
switch is on x100, the digits are 
read as 98.7. 
Dc input impedance is 10 

megohms for four ranges of dc 
voltage to a maximum of 1000 
volts. Accuracy in this mode is 
1.0% ± 1 count. A single ac 
voltage position (40 Hz to 5 kHz) 
permits readings up to 500 
volts rms, accurate to 1.5% ± 2 
counts, with an input imped-
ance of 450k Ohms. Six current 
positions switch from 1 nA to 
200 mA. Five resi3tance ranges 
permit accurate readings from 
one Ohm to 10 megohms, also 
with 1.5% accuracy. Five addi-
tional junction-test ranges are 
also available. 
The instrument measures re-

sistance by forcing a known 
constant current through the 
resistor and measuring the volt-
age developed. It is possible, 
using the resistance ranges on 
the meter, to measure the for-
ward voltage drop of semi-
conductor junctions and to 
match the Vbe of transistors. 
The current used corresponds 
to the current range scale, and 
the display reads the forward 
voltage drop in volts. 
Measuring only six inches by 

three inches by 11/2  inches 

thick and operating on a single 
nine-volt battery, the PDM 35 is 
ideal for use away from the 
bench. However, on the nega-
tive side, I found that the test 
leads and, more especially, the 
test lead sockets detract from 
an otherwise outstanding unit. 
The leads are stiff and kinky, 
and inserting and removing the 
plugs in the sockets is extreme-
ly difficult due to the mechan-
ics of both the plug and socket. 
This is distracting because 
mode switching is not em-
ployed for DCV to ACV to 
mA/Ohms, and one test lead 
must be re-inserted for each 
mode. 
With the exception of the 

x1000 volts dc range and the ac 
position, all ranges can be used 
to a maximum displayed value 
of ± 1999. Exceeding this will 
display E000, or =000, in-
dicating that the next higher 
range should be selected. 
The operating instructions 

accompanying the multimeter 
are complete and adequate. A 
schematic in this booklet is 
barely legible because of size, 
even with the use of a 10X mag-
nifier. No parts values or type 
numbers are shown on the 
schematic—only component 
reference designators. Be-
cause neither a parts list nor a 
theory section is provided, 
these designators serve no pur-
pose. 
The PDM 35 comes complete 

with test leads, soft carrying 
case, and instruction book. An 
ac adapter, 30-kV probe, and 
padded case are extra-cost 
items. Guarantee period is one 
year. 
Starshine Group, 924 Ana-

capa Street, Santa Barbara CA 
93101; (800)-528-6050, ext. 1052. 
Reader service number S89. 

A. A. Wicks W6SWZ 
Agoura CA 

TRAC DELUXE CMOS 
ELECTRONIC KEYER 

Trac Electronics, Inc., has in-

DELUXE CMOS ELECTRONIC KEYER 

troduced an addition to its line 
of state-of-the-art CMOS keyers. 
The Trac Deluxe CMOS Elec-
tronic Keyer, Model TE 144, con-
tains all CMOS integrated cir-
cuitry. The front panel contains 
controls for speed, weight, tone, 
and volume. In addition, a rear-
panel switch allows "bug"-type 
operation (automatic dots, man-
ual dashes) as well as straight-
keying operation. The Deluxe 
CMOS Electronic Keyer pro-
vides both dot and dash mem-
ory, iambic keying, 5-50 wpm, 
sidetone, and speaker, all 
housed in an eggshell-white 
base and woodgrained top. It is 
compact in size, 6" x 4" x 2". 
The unit is operated on a single 
9-volt battery and keys both 
positive- and negative-keyed 
rigs. Available direct from Trac 
Electronics, Inc., 1106 Rand 
Building, Buffalo NY 14203, or 
at most dealers throughout the 
US and Canada. Reader service 
number T18. 

DAIWA RF-440 RF SPEECH 
PROCESSOR 

It was the acid test for my 
brand new Daiwa RF-440 rf 
speech processor: nighttime 
phone operation on 75 meters. 
Would the RF-440 really help 
my low-power signal punch 
through the bedlam? My CO 
was answered by a station in 
Pennsylvania. After the usual 
exchange of pleasantries, I 
asked him to evaluate the per-
formance of the RF-440 while I 
switched it in and out. The 
result of this mini-test? 
"Without the processor, you 
were down in the mud; I 
couldn't copy anything. With 
the processor, I copy 90%." 
That was enough for me. I was 
hooked. 

Since that first night, I have 
used the RF-440 in a variety of 
situations. While the results 
are not always as dramatic as 
the instance cited above, the 
processor has yet to disappoint 
me. 

The RF-440 is designed to in. 

"talk power" without in-
troducing distortion and splat-
ter. It's packaged in a very at-
tractive all-metal enclosure that 
is several cuts above the cheap-
looking boxes used by some ac-
cessory manufacturers. The 
small size (6" x  x 6") of the 
unit and the smooth feel of the 
controls give the RF-440 the 
aura of a precision watch. It's 
solid. 
The RF-440 simply installs 

between your microphone and 
transceiver. It comes pre-wired 
for Kenwood equipment, so I 
had to swap connectors to use 
it with my Heathkit gear. The 
processor has an internal ac 
power supply, but it also 
operates from 12 V dc for 
mobile use. 
Using the RF-440 is a plea-

sure. Simply set the gain control 
for a proper level using the built-
in meter, then adjust the output 
control so as not to overdrive 
your rig. I adjusted the output 
control using an oscilloscope, 
then went on the air and was 
told that my signal sounded 
fine, with no distortion. Alter-
natively, you could start with 
the control set at its midpoint, 
then solicit on-the-air opinions 
for a final adjustment. 
One school of thought says 

that speech processor controls 
should be inside the case so 
you can set them and forget 
them. As a confirmed knob-
twiddler, I was pleased to see 
the controls of the RF-440 right 
there on the front panel where 
they belong. This really simpli-
fies matters if you intend to use 
the processor with more than 
one microphone or rig. Another 
convenience is an "OFF" posi-
tion on the gain control which 
bypasses the processor for 
straight-through operation. 
The impressive Daiwa prod-

uct line is being distributed in 
the USA by the J. W. Miller Divi-
sion of Bell Industries, PO Box 
5825, Compton CA 90224. 
Reader service number B47. 

Jeff DeTray WB8BTH/1 
Assistant Publisher 

SPEECH PROCESSOR 

Trac 's Deluxe CMOS Electronic Keyer. 
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Daiwa's RF-440 speech processor. 
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Yaesu's new FT-101ZD. 

YAESU INTRODUCES THE 
FT-101ZD 

Yaesu Electronics Corpora-
tion of Paramount, California, is 
pleased to announce the intro-
duction of the FT-101ZD trans-
ceiver. 
The FT-101ZD is all new in 

design and offers many of the 
features of the internationally 
acclaimed FT-901DM. 
The FT-101ZD is a no-com-

promise HF SSB/CW transceiv-
er which offers variable i-f band-
width for 2.4 kHz to 300 Hz, 
digital plus analog display, 
built-in rf speech processor, a 
built-in ac power supply, a new 
highly effective noise blanker, 
rugged 6146B final tubes, all 
band coverage 160-10 meters, 
WWV, plus WARC band expand-
ability and a true frequency 
counter (no more recalibrating 
when changing modes). 
Additionally, the FT-101ZD is 

compatible with all of the FT-
901DM accessories. 
The FT-101ZD is now avail-

able from your local Yaesu deal-
er. Yaesu Electronics Corpora-
tion, 15954 Downey Ave., PO 
Box 498, Paramount CA 90723; 
ohone (213)-633-4007. Reader 
service number Y1. 

HIGH-SPEED DIGITAL °PTO-
COUPLERS FOR 5-VOLT 
LOGIC INTRODUCED BY 

MOTOROLA 
Motorola has introduced two 

fast, low-cost, digital op-
tocouplers for 5-volt logic ap-
plications. Designated the 
M005005/6, they offer 7500-volt 
peak ac isolation and are UL-
ecognized. 
The new high-speed opto-

couplers' turn-on time is 225 ns 
(typical) for the M005006 and 
420  ns (typical) for the 
M005005. The two devices are 
TTL compatible and are de-
signed for applications requir-
ing very high electrical isola-
tion, fast response time, and 

digital logic compatibility. 
Such applications include in-
terfacing computer terminals 
to peripheral equipment, inter-
facing with microprocessors, 
digital control of power sup-
plies, motors, and other servo-
machine uses. 
Designed as a digital con-

verter, the application of current 
to the LED input results in a low 
voltage output; with the LED off, 
the output voltage is high. The 
circuits are current-, voltage-, 
and temperature-compensated 
and will sink an eight-gate fan-
out (13mA) from DTL, TTL, or 
CMOS with an applied power 
supply voltage of 5 volts and 16 
mA applied to the input. The 
units offer built-in hysteresis 
and internal pull-up resistor and 
feature low power consumption 
of 4 mA (typical) ca 5 volts in the 
ON state. 
Delivery is from factory stock 

and authorized Motorola distrib-
utors. Motorola Semiconductor 
Products Inc., PO Box 20912, 
Phoenix AZ 85036; phone (602)-
244-6900.  Reader service 
number M20. 

NEW LOW-COST 31/2-DIGIT 
DMM OFFERS TOUCH-HOLD 

FACILITY 
Sabtronics International of 

Dallas, Texas, has introduced a 
new low-cost bench/portable 
31/2-digit DMM that features 
touch-and-hold capability with 

ANODE 

CATHODE 2 

NC 3 

M005005/6 digital optocoupler schematic. 

Sabtronics' model 2010A. 

an optional test probe. This per-
mits retaining the display's 
reading even when the probe is 
removed from the circuit. The 
model 2010A DMM provides 
standard ac, dc, and high/low-
power resistance measure-
ments in 31 ranges. 

The model 2010A DMM is de-
signed for current measure-
ments up to 10 Amps (ac or dc), 
with an ac frequency response 
from 40 Hz to 50 kHz, and with 
an input overload protection to 
1200 V dc or rms on voltage 
ranges. A unique feature of this 
DMM is a "times 10" multiplier 
switch for convenient setting to 
the next higher decade range. 

Single-chip LSI circuitry is 
the basis of this compact unit; 
the display is made up of large 
LEDs that read to :(_- 1999 with 
automatic decimal point. The 
manufacturer has incorporated 
a stable bandgap reference for 
long-term accuracy and states 
that typical DCV accuracy is 
0.1 % ± 1 digit. Other features 
of the unit are automatic zero-
ing, fuse protection on Ohm 
and current ranges. automatic 
polarity, and overrange indica-
tion. 

Optional accessories for the 
model 2010A include a touch-
and-hold probe for measure-
ments in hard-to-reach places, 
a high-voltage probe, recharge-
able nickel-cadmium batteries, 
and an ac adapter/charger. All 
are available from Sabtronics. 
The model 2010A may be or-

dered directly from the man-

6 vcc 

5 GNU 

4 OUTPUT 

ufacturer. Write Sabtronics In-
ternational, 13426 Floyd Circle, 
Dallas TX 75243; phone (214)-
783-0994. Reader service num-
ber S27. 

10 NSEC LOGIC PROBE IS 
LOW COST 

The new PRB-1 digital logic 
probe costs less yet offers the 
full features of much more ex-
pensive probes. It detects 
pulses as short as 10 nsec and 
has a frequency response to 50 
MHz or better. The unit provides 
automatic pulse stretching to 
50 nsec (+ and — ) and is fully 
compatible with all RTL, DTL, 
HTL, TTL, MOS, CMOS, and mi-
croprocessor logic families. It 
also features 120k-Ohm imped-
ance, power lead reversal pro-
tection, and overvoltage protec-
tion to + 70 V dc. Constant 
brightness LEDs are provided 
over the full supply voltage 
range of 4-15 V. There is an op-
tional PA-1 adapter for use with 
supply voltages of 15-25 V. In-
cluded are a six-foot coiled 
power cord and tip protector. 
The unit comes neatly packed in 

OK's PRB-1 digital logic 
probe. 
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CSC's 500-MHz prescaler. 

a reusable case with complete 
troubleshooting instruction 
booklet. It is available at local 
electronics distributors and 
retailers or directly from O.K. 
Machine and Tool Corporation, 
3455 Conner Street, Bronx NY 
10475; phone (212)-994-6600. 
Reader service number 05. 

CSC 500-MHz PRESCALER 
NOW AVAILABLE 

Continental Specialties Cor-
poration first previewed their 
new PS-500 500-MHz frequency 
prescaler at spring's NEWCOM 
show, then officially introduced 
it at summer's WESCON show. 
Actual production began in late 
summer, and quantities are now 
in stock for immediate delivery. 
The PS-500 prescaler has 

been designed to complement 
CSC's MAX-50 and MAX-100 fre-
quency counters. 
For additional information, 

contact Continental Specialties 
Corporation, 70 Fulton Terrace, 
New Haven CT 06509; (203)-624-
3103,  TW X (710)-465-1227. 
Reader service number C9. 

New Bearcat 220 scanner. 

"BEARCAT® 220" SCANNER 
RECEIVES AM AIRCRAFT 
BAND PLUS FM PUBLIC 

SAFETY BANDS 

Electra Company has an-
nounced a breakthrough de-
velopment in scanner tech-
nology that allows a single 
scanning monitor to receive 
not only public safety, marine, 
ham, and other FM frequen-
cies, but also the AM aircraft 
frequencies. The new Bearcat 
220 scanner is the first scan-
ning monitor which combines 
AM and FM reception capabili-
ty. Until now, two of the most 
popular monitoring activities— 
listening to aircraft and listen-
ing to police calls—had to be 
received on separate monitor 
receivers. But now, six VHF and 
UHF FM public service bands 
plus the AM aircraft band are 
covered by this single radio. 
The new Bearcat 220 also 

features three search opera-
tions for finding active local fre-
quencies. It has the normal 
search operation where fre-
quency limits are set and the 
scanner searches between 

The Communicator II from Pace. 

them. All active aircraft and 
marine frequencies are pre-
programmed into the scanner's 
search memory so frequency 
limits aren't necessary. The 
user simply pushes the aircraft 
or the marine search button 
and the BC 220 seeks out the 
aircraft or marine frequencies 
being used locally. 
Crystal-less push-button fre-

quency entry which was 
pioneered in the Bearcat 210 
scanner is used in the Bearcat 
220. The actual frequencies be-
ing monitored are shown on a 
bright digital display. Up to 20 
frequencies can be in any se-
quence or mix of bands. A prior-
ity function is also provided, in-
stantly alerting the listener 
when a call is made on the 
priority frequency programmed 
into the channel one position. 
Channels can also be activated 
in banks of 10, permitting the 
operator to "call up" a group of 
10 channels with one push-
button. 
Other features included in 

the Bearcat 220 are patented 
selective scan delay, scan 
speed selection, ac/dc opera-
tion, automatic and manual 
squelch, individual channel 
lock-out, and direct access to 
any programmed channel with-
out the need to manually step 
through channels. Electra 
Company's patented "track 
tuning" is used to provide op-
timum reception across entire 
frequency bands. Complete de-
tails are available from Bearcat 
suppliers or by writing to Elec-
tra Company, PO Box 29243, 
Cumberland IN 46229. Reader 
service number E40. 

PACE'S COMMUNICATOR II 
Pace Communications Divi-

sion of Pathcom, Inc., has been 
known for its superb CB and 
commercial FM two-way radio 
products for many years. A few 
months ago, the Amateur Radio 
Products Group of Pace intro-

duced its Communicator line. 
Top of the line is a 4-MHz, 
800-channel, all-synthesized 
two meter FM mobile, the Com-
municator II. 
By using three knobs (MHz, 

100 kHz, and 10 kHz) and an in-
out push-button for 5 kHz, the 
receive frequency is rapidly 
dialed into the unit and dis-
played on the .375" 6-digit LED 
readout. Transmit is selected by 
a 5-position rotary switch giving 
simplex, ± 600-kHz, and ± 1-
MHz splits. When the PTT is 
depressed, the digital readout 
automatically shifts from re-
ceive frequency to transmit fre-
quency, leaving no doubt as to 
where the unit is set. Also of 
note is a push-on, push-off 
power switch that relieves the 
user of having to reset the 
volume control. The Communi-
cator II weighs 6.6 pounds and 
is 6.4" W x 2.8" H x 10.2" L. Cur-
rent draw is 1-1.5 A receive and 
1.5 A (1 W)-6.0 A (25 W) transmit. 
Using 52 diodes, 8 LED units, 

32 transistors, 6 FETs, and 18 
ICs, the Communicator II oper-
ates in a 16F3 mode. Power out-
put is 1 or 25 Watts push-button 
controlled (with the 25 Watts be-
ing adjustable for those who 
wish QRP). Frequency deviation 
is -± 5 kHz maximum. Spurious 
harmonics are 65 dB below car-
rier. Frequency stability is ± 5 
ppm for — 30 ° to + 60° C. 
The receiver is a double 

superheterodyne using 16.9-
MHz and 455-kHz i-fs. Sensitivi-
ty is less than .4 microvolts for 
20 dB quieting (.20 microvolts 
for 12 dB SINAD). Image and re-
ceiving spurious rejection is 65 
dB down; selectivity is 65 dB 
down at ± 12 kHz. The internal 
8-Ohm speaker allows 1.2 Watts 
at 10% THD. One of the 8-mm 
plug jacks on the rear mutes the 
internal speaker when an exter-
nal speaker is connected. The 
other 8-mm jack allows not only 
an external speaker to be used, 

Continued on page 163 
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All NEW 

FT 1011ZD 
HIGH-PERFORMANCE HF TRANSCEIVER 

Today's technolocy, backed by a proud tradition, is yours to enjoy in the 
all-new FT-101ZD transceiver from YAESU. A host of new features are teamed 
with the FT-101 heriiage to bring you a top-dollar value. See your dealer today 
for a "hands on" demonstration of the performance-packed FT-101ZD. 

Diecast frprit oanel, plus heavy 
duty case 

Built-in tufty adjustable. VCX 
circuitry 

•  RF speech processot 
for more "talk power" when you 
need it 

•  threstold adjustable, 
noise b anker 

Equipped fcr iSB and CW 
operation. Choice of wide or 
narow Dandwidth for CW (with 
optiona CV. f ger installed) 

Conti mousiy variable F band-
width: 300 Hz to 2.4 KHz 

TRANSMITTER 

PA Irp it Power: 
180 wa ts DC 
Carrier Suppression: 
Better Man 40 dB 
Unwanted Sidebard Suppression: 
Better than 40 dB (4 1000 Hz. 14 MHz 
Spurious Radiation: 

Better than 40 dB bElow rated output 
Third Crder Distor. on Products: 
Better than  31 dB 
Trarsrritter Frequency Response: 
3C0-2700 Hz ( -6 dB) 
Stability: 
Less Than 300 Hz in first 30 minutes after 10 
mm.wairruo; less than 100 Hz atter 30 minutes 
over an'.• 30 min. period 
Negallive Feedback. 6 dB cet 14 MHz 
Artenna Output Impedance: 
50-75 Orns. unbalanced 

t i I  n 1 4 

* or leas •••••A•evnis   

Pfce Ard Specifications Subject To 
Clange Without Notice Or Obligation 

SPEC, FICATIONS 

GENERAL 

Frequency Coverage: 
Amateur bards t-orn 1.8-29.9 MHz. plus 
).W1/V/JJ̀r" (receiae only) 
Operating Modes: 
L . USB. OW 
Power Requirements: 

100;110/ 17/200/220/234 volts AC. 
E0'60 Hz; 13.5 volts DC (with optional DC-DC 
converter) 
Pmer Consumpton: 
AC 117V. 75 VA raceive (65 VA HEATER OFF) 
286 VA traismit; DC 13.5V: 5.5 amps receive 
(1.1 amps HEATER OFF). 21 amps transmit 
Size: 
345 (W) • 157 (H>:326 (D) mm 
Weight: 
Approximately 15 kg 

COMPATIBLE WITH 
FT-901DM ACCESSORIES 

Un, 

Digital plus analog frequency 
reacout. Digital display resolu-
tion to 100 Hz 

Rugged 61466 final anpliter 
tubes with RF negative feed-
back 

RF and AF gain controls located 
on concentric shafts for 
opetator convenience 

Full band coverage: t0 through 
10 meters. plus W WV/JJY 
(receive only) 

TX. RX, or transceive frequency 
offset from main dial frequency 

Select switches for use with 
FV-4010111 synthesized scan-
ning VFO (option). FV-901DM 
provides scanners plus 40 fre-
quency memory bank. 

RECEIVER 

Sensitivity: 
0.25 uV for SIN 10 dB 
Selectivity: 
2.4 KHz at 6 dB dcwn. 4.0 KHz at 60 dB down 
(1.66 shape factor: ; Continuously variable be-
tween 300 and 2400 Hz (-6 dB); CW (Nith 
optional CW fOter installed): 600 Hz at 5 dB 
down. 1.2 KHz at 60 dB down (2:1 shape factor) 

Image Rejectio 1: 
Better than 60 dB (160-15 meters): Better than 
50 dB (10 meters) 
IF Rejection: 
Better than 70 cB (160. 80. 20-10 m): Better 
than 60 dB (4C rn) 
Audio Output Impedance: 
4-16 ohms 
Audio Output Power: 
3 watts @10%"THD (into 4 ohms) 

AI 

The radio, 37 9X 

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 • (2'3) 633-4007 

YAESU ELECTRONICS Easter, Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati, OH 45246 
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SUBROUTINES AND STACKS 
Subroutines are powerful 

software building blocks. They 
facilitate program develop-
ment since they may be written 
and tested apart from the main 
body of software. In addition, 
they can be adapted for use 
with almost any type of pro-
gram. In this month's column, 
we will focus upon their opera-
tion as well as on the use of 
stack instructions. 

Both unconditional and con-
ditional jump instructions 
transfer computer control to 
another software task starting 
at the sixteen-bit address 
specified within the jump in-
struction itself. The jump in-
struction is a one-way branch 
since it points to a single ad-
dress, as illustrated in Fig. 1. In 
many software tasks, however, 
there exist short subprograms 
which are used repeatedly. Ex-
amples of such tasks include 
mathematical computation, 
control, and teletypewriter in-
put/output routines. It seems 
wasteful to duplicate these 
subprograms throughout the 
main program, so an attempt is 
made to separate them at the 
end of the main program and, in 
some manner, branch to them 
when they are needed. 

MAIN PROGRAM 

0 

JMP 

JIAP 

JMP 

SUB - PROGRAM 

JMP 

Fig. 1. Diagram illustrating the 
characteristics of the jump in-
struction. 

The use of jump instructions 
to access these subprograms 
will not be successful since 
there will be no link back to the 
main program once the sub-
program's task is completed. 
The use of an additional jump 
instruction at the end of the 
subprogram which points back 
to the main task is unsatisfac-
tory, since jump instructions 
can point to a single address. 
This is also illustrated in Fig. 1. 
The jump instructions at 2 and 
3 point to the same subpro-
gram, but upon completion of 
the subprogram's task, the 
jump instruction at 4 can only 
provide a link to one place. A 
new operation, the call instruc-
tion, is required. This has the 
effect of inserting the sub-
program's software steps in 
the main program flow at 
points 2 and 3, but without the 
problems associated with the 
use of a jump. 
The call instruction, like the 

jump instruction, transfers con-
trol to another portion of the 
software. When that portion 
has completed its task, how-
ever, control is returned to the 
main program. This is il-
lustrated in Fig. 2. In the figure, 
two subroutines are used by 
the main program, each being 

0 

MAIN PROGRAM 

CALL 

0 

CALL 

CALL 

SUBROUTINE NO I 

RET 

SUBROUTINE 140 2 

RET 

Fig. 2. Diagram illustrating the 
characteristics of the call and 
return instructions. 

GLOSSARY 

Subprogram: A section of a program which may perform a particular 
operation to be used with a larger program. Subprograms are not 
general-purpose and are generally used by one program. 
Subroutine: A program which is general-purpose and which may be 
called or used by a main program or another subroutine. 
Main Program: A short notation to indicate the software tasks which will 
occupy most of the computer's time. 
Link: A pointer address which will point the computer to another section 
of a program or back to a program which it may not be currently using. 
Nesting: The operation of one subroutine within another, e.g., a one-
minute delay subroutine may call a one-second delay subroutine 60 
times. 

accessed by a call instruction 
which specifies the starting ad-
dress of the subroutine as a 
sixteen-bit, or two-byte. word. 
At the completion of the sub-
routine, control is returned to 
the next instruction which 
follows the three-byte call in-
struction. Through the use of 
call instructions, the program 
shown in Fig. 2 has inserted the 
subroutine program steps in 
the flow of the main software 
task. Subroutine number 2 is 
used only once, but subroutine 
number 1 has been used twice 
although it is present only once 
in the microcomputer's memo-
ry. 
Each subroutine is accessed 

via a call instruction and 
ends with a return instruction 
RET. The return is a one-byte in-
struction which does not con-
tain any address information, 
yet it acts to return control to 
the main program. The return of 
control takes place since the 
call instruction saves a linking, 
or return, address which acts to 
branch the computer back to 
the address of the instruction 
immediately following the 
three-byte call. The return in-
struction causes the micro-
computer to retrieve the ad-
dress from storage and use it 
as the link back to the main 
task. 
The sixteen-bit return ad-

dresses associated with call in-
structions are stored in an area 
of read/write memory called the 
stack. The transfer of address 
information is performed auto-
matically by the 8080 micro-
processor chip to and from the 
stack during call and return 
operations. Thus, the 8080 chip 
pushes the return address onto 
the stack during the execution 
of a call and pops it off the 

003 000  061 
003 001  3774 
003 002  000 
003 003 333 

003 004 005 

003 005 376 
003 006 026 
003 007  312 
003 010  015 
003 011  003 

003  012 303 
003  013  003 

003 014 003 
003 015  171 
003 016 323 

003 017  0074 
003 020  166 

Table 1 

*003 
START.  LXISP 

377 

000 
LOOP.  IN 

005 
CPI 
026 

JZ 
DETECT 
0 

JMP 

LOOP 
0 

DETECT.  MOVAC 
OUT 
007 

HLT 

stack during a return. The ac-
tual memory area set aside for 
the stack is determined by the 
programmer through the use of 
an LXISP instruction, which 
loads the sixteen-bit starting 
address of the stack into the 
stack pointer register located 
within the 8080 chip. It is the 
programmer's responsibility to 
set up a stack pointer before 
calls and returns are used: the 
programmer must also make 
certain that the stack area will 
not be used for other purposes 
during program execution. 
In the program example 

shown in Table 1, we decided 
that the stack should have a 
starting address of 003 377. The 
first step in the main program, 
therefore, is to set the stack 
pointer to this address using 
the LXISP instruction. Later, 
when a call instruction is ex-
ecuted, the 8080 chip transfers 
the return address to the stack 
area of R/W memory. If the 
stack pointer is initially set at 
address X, the return address is 
stored with the low address 
byte in location X-2 and the 
high address byte in location 
X-1. Thus, the stack adds ad-
dress data at addresses below 
the address value of the stack 
pointer. When the return ad-
dress is popped back into the 
8080 chip, the stack pointer is 
automatically incremented 
back to address X as the return 
is retrieved byte by byte. When 
the next subroutine is called, 
the stack locations are used for 
storage of the new return ad-
dress, since the old return ad-
dress has already been popped 
back into the 8080. 
Subroutines may be placed 

one within another, or nested. 

Continued on page 150 

000 
/SYM6OLIC ADDRESS OF START 

/INPUT DATA FROM PORT 5 

/COMPARE IT TO  026 

/IF IT MATCHES GO TO  'DETECT' 

/IF IT DOESN'T MATCH.  Go TO 
/LOOP AND CHECK AGAIN 

Software example showing a typical assembler output. 
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Imagine All The Places You Can Tuck 
ICOM's Remotable IC-280. (Think small.) 
The IC-280 2 meter mobile comes as one radio 
to be mounted in the normal manner: but, as an 
option, the diminutive front one third of the radio 
detaches and mounts by its optional bracket, 
while the main body tucks neatly away out of 
sight. Now you can mount your 2 meter radio in 
pint-sized places that seemed far too cramped 
before. 

Measuring only 21/4 "h x 7"w x 33/8"d, the 
bantam-sized microprocessor control head fits 
easily into the dash, console or glove box of even 
the most compact vehicle. Or if those places are 
already taken by the rest of your "mobile shack," 
the IC-280 head squeezes into leftover nitches 
under the dash, overhead, under the seat or even 
on the steering column. 

But don't be misled by the petite size of this 
subdivided radio: the IC-280 is jam packed with 
the latest state of the art engineering and conveni-
ence features. No scaled down technology here! 

If you are a newly licensed novice, send for !COM's catalog and discount purchase coupon Ma] your name, call sign and date of license to your ICOM 
distributor (see the bottom of this ad) 

With the microprocessor in the detachable control 
head, your IC-280 can store three frequencies of 
your choice plus the dial, which allows you to 
select from four frequencies with the front panel 
switch without taking your eyes off the road. 
These frequencies are retained in the IC-280's 
memory for as long as power is applied to the 
radio, even when power is turned off at the front 
panel switch. And if power is completely removed 
from the radio the -± 600 KHz splits are still main-
tained! 

The IC-280 works frecluencies in excess of the 2 
meter band with ICOM s outstanding single-knob 
tuning, so you can listen around the entire band 
without fooling with three tuning knobs. With 
steps of 15 KC or 5 KC, the IC-280 puts rapid and 
easy frequency change at your single fingertip 
and instantly displays bright, easy to read LED's. 

Available Options: • Touch Tone pad/microphone combination, 
which fits the mic plug on the radio face with 
absolutely no modification 

(Fits all ICOM 4-pin mic radios.) 

• 15' unassembled cable kit for long distance 
remote mounting of the detachable 

control head 

IC-280 
2 meter FM,4+ MHz 
Mobile Transceiver 

All ICOM radios significantly 

exceed FCC regulations 

limiting spurious emissions. 

Specifications subject to 

change without notice. 

IC-280 Spoclikattonw : ]Frequency Coverage 143 90 -148 11 MHz 'Li Operating Conditions Temperature -10°C to 60'C (14'F to 140F I. 
Duty Factor continuous ; Frequency Stability s 1 5 Khis :7:: Modulation Type FM (F31 0 Antenna Impedance 50 ohms unbalanced S Power 
Requirement DC 13 8V • 15% (negative ground) S Current Drain Transrlitting 2 5A Hi (IOW). I 2A Lo (1W), Receiving 0 630A at man audio 
output, 0 450 at SQL ON with no .lgnulfl Size 58mm Ihl • 156rnrn(w/ 228mm(d) 0 Weight. approx 2 2 Kg 0 Power Output IOW Hi, IW Lo 
0 Modulation System Phase 0 Max. Frequency Deviation  5 KHz D Spurious Output more than 60 dB below carrier 0 Microphone 
Impedance 600 ohms dynamic or electret condenser type, such as the SM-2 0 Receiving System Double superheterdyne 7 Intermediate 
Frequency 1st 10 695 MHz, 2nd 455 KHz D Sensitivity I uv at S oN/N at 30 dB or better. Noise suppression sensitivity 20 dB. 0 6 on or less 
0 Selectivity less than ./7 5 KHz at -6 dB, lets than .15 KHz at -60 dB 0 Audio Output More than 1 5W Li: Audio Output Impedance 8 ohms 

HF/VHF/Ullf AMATEUR AND MARINE COMMUNICATION EQUIPMENT  DISTRIBUTED BY: 

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

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

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



Paul L. Schmidt K9PS 
3108 Brown Road 
New Castle IN 47362 

CB to 10 
part XVIII: several PLL rigs 

Who called it "Ancient Mode?" 

Recently, many hams 
have been converting 

CB radios to operation on 
the 10 meter ham band. 
With 40-channel CBs being 
sold now, there are many 
good used 23-channel units 
available at very reason-
able prices. Some of these 
units will make very handy 
10 meter AM phone trans-
ceivers, as they contain ex-
cellent AM receiver sec-
tions as well as efficient 

Photo A. An overall shot of the rig with the case off. 

4-Watt output transmitter 
sections in a small package 
ideal for mobile use. One 
of these units which may 
be easily (a few hours of 
work at most) and cheaply 
(less than $10 for the con-
version and perhaps $40 to 
$50 for the radio) put on 
ten meters is the Midland 
model 13-882 C. 
Although this article is 

concerned primarily with 
the 13-882C, the informa-

tion can be applied to the 
following radios which use 
the PLL-02A phase-locked-
loop IC in the same circuit 
configuration: 
General Motors —CBD-10; 
Hy-Gain -2680, 2681, 
2683; 

Kraco —KCB-2310B, 
-2320B, -2330B; 

Lafayette — H B-650, -750, 
-950, Micro-223A 

Lafayette—Corn-phone 
23A, Telsat 1050; 

Midland —13-830, -857B, 
-882C, -888B, -955; 

Pearce-Simpson—Tiger 23 
MK II, Tiger 40A (40 ch.); 

Truetone — CY)-4732A-77, 
MCC-4434B-67. 
There are probably more 

units containing the PLL-
02A in the arrangement 
discussed here. They can 
be recognized by the 
numbers PLL-02A on the 
chip near the front of the 
rig, three crystals in the 
radio, and the numbers 
PT BM033A0X, PT BM0-
36A0X, PTBM037A0X, or 
PTBM039A0X on the cir-

cuit board. There are some 
40-channel radios using the 
PLL-02A in a different ar-
rangement (only two 
crystals) which cannot be 
put on 10 meters by the 
method described here, as 
the crystal that has been 
eliminated is the crystal to 
be changed in this modifi-
cation. Also, it should be 
noted that earlier versions 
of the units listed above do 
not use the same circuitry. 
The Kraco KCB-2330, for 
example, uses a crystal syn-
thesizer, and the KCB-
2330A uses a PLL-01A chip, 
which is not equivalent to 
the PLL-02A chip. 

Operation of the PLL-02A 

The voltage-controlled 
oscillator (vco), whose fre-
quency is controlled by the 
PLL-02A chip and asso-
ciated circuitry, provides 
injection to the first re-
ceiver mixer and to a 
transmitter mixer stage. 
The oscillator operates at 
10.695 MHz above the 

30 



operating frequency, or 
37.660 to 37.950 MHz for 
operation on CB channels 1 
to 23. 
Output from the vco is 

also mixed with the third 
harmonic of the 11.80666 
MHz crystal oscillator 
(Q105) at 35.420 MHz, to 
produce a difference fre-
quency of 2.24 to 2.53 
MHz, which is fed into pin 
2 of the PLL chip. 10.240 
MHz energy from the 
10.240 MHz reference/sec-
ond receiver mixer injec-
tion oscillator is fed into 
the IC at pin 3. 
Inside the IC, the 10.240 

MHz signal is divided by 
1024 to produce a 10.00 
kHz reference signal. The 
2.24 to 2.53 MHz signal is 
divided by n, where n is a 
number determined by the 
binary coding from the 
channel switch to pins 
7-15 of the IC. See Table 1. 
For channel 1, n is 224, 

dividing the difference fre-
quency at pin 2 by 224. This 
frequency is compared to 
that of the 10.00 kHz 
reference signal. If the out-
put of the n divider is less 
than 10.00 kHz, the voltage 
at pin 5 of the PLL chip (the 
control voltage for the vco) 
is raised, causing the fre-
quency of the vco to in-
crease. If, on the other 
hand, the frequency of the 
n divider output is higher 
than 10.00 kHz, indicating 
that the vco is too high in 
frequency, the voltage at 
pin 5 drops, lowering the 
vco's frequency. This ac-
tion, similar to that of a 
thermostat, regulates the 
frequency of the vco. By 
changing the value of n 
(the job of the channel 
switch) or the frequency of 
the 11.80666 MHz oscilla-
tor and adjusting the slug 
in the vco oscillator coil (to 
set its tuning range), the 
operating frequency of the 
vco, and thereby the 
operating frequency of the 
entire rig, can be changed, 

Photo B. Close-up of the channel-switch area of the circuit board, showing the modifica-
tion to provide 23 additional channels 320 kHz above the "normal" 23 channels. 

while maintaining stability 
approaching that of a 
crystal oscillator. 

Conversion to 10 Meters 

To convert the radio to 
10 meters, the 11.80666 
MHz oscillator must be 
changed. The frequency re-
quired to give channel 1 a 
frequency of "F" MHz is: 

crystal frequency 
(MHz) = (F + 8.455)/3 

or 12.405 MHz for channel 
1 at 28.760 MHz, the chan-
nel 1 for many converted 
CBs now in use, especially 
in the Los Angeles, Califor-
nia, area. The crystal 
should be available from 
any of the major crystal 
manufacturers. When or-
dering, specify the frequen-
cy desired and the model 
of radio you are convert-
ing. The crystal manufac-
turers usually have infor-
mation on holder type, 
load capacity, and other 
specifications for CB units 
on file. If not, send a copy 
of the oscillator schematic 
along with the order. 
To get the rig up to ten 

"NORMAL" FREOS-CONNECT TO PIN 10 •S VOLTS CONNECT TO THE FAR 
LEFT TERMINAL OF CHANNEL SWITCH 

•-• "LOW" FREOS -NO CONNECTION 

meters, the vco must be 
moved to near 39 MHz and 
the transmitter must be 
completely realigned. The 
easiest way I have found to 
do this is to use a dummy 
load, wattmeter, or other 
output indicator, frequen-
cy counter, or receiver 
covering 27 to 29.5 MHz 
with some accuracy and a 
signal generator or steady 
on-the-air signal in the 
following procedure. 
With the unit off, isolate 

pins 5 and 6 of the PLL 
from the circuit board foil 
(use solder wick to remove 
the solder). Pin 6 is a pro-
tection voltage which 
drops to() if the PLL fails to 
lock up (i.e., the PLL can't 
regulate the vco frequency 
for some reason) and dis-
ables the transmitter. Pin 5 
is the control voltage to 
the vco. Temporarily con-
nect a jumper wire from 
pin 1 (5-volt supply to the 
IC) to the foil at pins 5 and 
6, without connecting to 
the pins themselves. It 
probably wouldn't hurt the 
IC if the pins did touch, 

but, at $12.00 or more for a 
replacement IC, I don't rec-
ommend taking chances. 
This temporary modifica-
tion runs the vco at max-
imum frequency, unlocked 
from the PLL, and over-
rides the transmitter 
disable line, allowing the 
transmitter to function. 
Connect the wattmeter and 
dummy load to the trans-
mitter. Connect the fre-
quency counter according 
to its instructions to 
monitor transmitted fre-
quency. 
Turn the unit on and key 

the transmitter. The fre-
quency counter should 
read somewhere above 
27.4 MHz. Tune the slugs 
of T111, L103, 1104, T102, 
T103, L106, L109, and L110 
for maximum output (the 
numbers are next to the 
coils on the circuit board). 
Exercise extreme caution 
in tuning, as the slugs are 
very fragile. Tune the vco 
oscillator coil, T101, until 
the frequency is about 300 
kHz higher and retune the 
above coils for maximum 

HIGH" FREOS -PIN 7 
45 VOLTS 

• -• "NORMAL" FREOS - PINS Li, 9. 10 

Fig. 1. Fig. 2. 
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224 
225 
226 
228 
229 
230 
231 
233 
234 
235 
236 
238 
239 
240 
241 
243 
244 
245 
246 
248 
249 
250 
253 
255 

Binary number: 
A 1 indicates 5 volts at pin; 0 indicates no voltage. 

Table 1. 

Ch. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
27 

Freq. 
26.965 MHz 
26.975 MHz 
26.985 MHz 
27.005 MHz 
27.015 MHz 
27.025 MHz 
27.035 MHz 
27.055 MHz 
27.065 MHz 
27.075 MHz 
27.085 MHz 
27.105 MHz 
27.115 MHz 
27.125 MHz 
27.135 MHz 
27.155 MHz 
27.165 MHz 
27.175 MHz 
27.185 MHz 
27.205 MHz 
27.215 MHz 
27.225 MHz 
27.255 MHz 
(see text) 

output. Repeat the pro-
cedure, "walking" the 
transmitter up to about 200 
kHz above your highest ten 
meter channel (about 29.35 
MHz for channel 1 at 
28.760 MHz). Turn the unit 
off. 
Disconnect the 5-volt 

jumper wire which was 
temporarily installed from 
pins 5 and 6 to pin 1 and 
reconnect the pins to the 
foil. Turn the unit back on, 
and set the channel switch 
to channel 1. Adjust the 
trimmer capacitor next to 
the crystal for the proper 
output frequency. Turn the 
channel switch to channel 
18. Adjust all of the coils 
mentioned except T101, 
the vco coil, for maximum 
power output. (This is done 
at a higher-than-center fre-
quency because the power 
output drops off faster 
above the peak frequency 
than below. This is normal 
even on 11 meters and 
should not be the cause of 
any worries about chang-
ing capacitor values, trim-
ming coils, etc., unless the 
coils  just  refuse  to 
resonate. All three units I 
have converted have tuned 
beautifully with 4 to 5 
Watts output without jug-

gling any component 
values.) 
Connect the transceiver 

to the signal generator or 
other signal source. Set the 
channel switch to channel 
12 and adjust the generator 
for output on the same fre-
quency. Adjust the rf 
stages in the receiver (T104 
and L112) for maximum re-
ceived signal strength on 
the S-meter. Alignment of 
the other receiver tuning 
adjustments should not be 
necessary, as the i-fs are on 
the same frequency as 
when the unit worked a 
couple of MHz lower. 

Additional Channels 

Channel 27 may be 
available in the blank posi-
tion between channel 23 
and channel 1 on the dial 
by installing an insulated 
jumper wire on the foil side 
of the circuit board be-
tween the terminal on the 
far left of the channel 
switch and the terminal on 
the far right of the switch. 
This modification will sup-
ply 5 volts to the vco and to 
IC pins 8 through 10 when 
the channel switch is in the 
blank position. Channel 27 
will be 20 kHz above chan-
nel 23, or 29.070 MHz for 

pin: 7  8  9  10  11  12  13  14  15 
0  1  1  1  0  0  0  0  0 
0  1  1  1  0  0  0  0  1 
0  1  1  1  0  0  0  1  0 
0  1  1  1  0  0  1  0  0 
0  1  1  1  0  0  1  0  1 
0  1  1  1  0  0  1  1  0 
0  1  1  1  0  0  1  1  1 
0  1  1  1  0  1  0  0  1 
0  1  1  1  0  1  0  1  0 
0  1  1  1  0  1  0  1  1 
0  1  1  1  0  1  1  0  0 
0  1  1  1  0  1  1  1  0 
0  1  1  1  0  1  1  1  1 
0  1  1  1  1  0  0  0  0 
0  1  1  1  1  0  0  0  1 
0  1  1  1  1  0  0  1  1 
0  1  1  1  1  0  1  0  0 
0  1  1  1  1  0  1  0  1 
0  1  1  1  1  0  1  1  0 
0  1  1  1  1  1  0  0  0 
0  1  1  1  1  1  0  0  1 
0  1  1  1  1  1  0  1  0 
0  1  1  1  1  1  1  0  1 
0  1  1  1  1  1  1  1  1 
256 128 64  32  16  8  4  2 

channel 1 on 28.760 MHz. 
On some units, the blank 
will be another channel 1, 
but it's worth a try and, if it 
doesn't work on your rig, 
you can always take the 
jumper back out. 
Each channel can be 

moved up or down 320 kHz 
by performing one of the 
following modifications. If 
one of these modifications 
is done, each channel will 
have two possible frequen-
cies, one 320 kHz above 
the other. Thus, channel 1 
in the higher position will 
be 30 kHz above the lower 
channel 23 and 10 kHz 
above the lower channel 
27. In other words, the 320 
kHz offset switch is select-
ing between two different 
bands of 23 channels (or 24 
channels) each. The only 
component required for 
the modification is an 
SPDT switch, which may be 
installed in the front panel, 
or, to preserve the stock 
appearance of the radio, 
the function of an existing 
switch may be changed. 
To be able to move the 

23-channel band down 320 
kHz, isolate pin 10 of the 
IC by cutting the foil on the 
circuit board around it. 
Then wire the switch as 

shown in Fig. 1. 
To move up 320 kHz re-

quires a little more work 
and is the modification I 
have shown in the photo-
graphs. Cut the foil on both 
sides of the connection to 
pin 7 to isolate it from 
ground. Then cut the foil to 
isolate pins 8, 9, and 10 as a 
group from the switch con-
tact and from the thin strip 
of foil going to one end of 
R103, the series resistor in 
the B-plus lead to the vco. 
Install a jumper from this 
end of R103 to the 5-volt 
line at the left-most ter-
minal of the channel 
switch or to the point 
shown in the photograph, 
which is just on the other 
side of a jumper from the 
terminal. If this jumper is 
forgotten, the vco won't 
oscillate. Connect the 
switch as shown in Fig. 2. 
After the conversion has 

been completed, affix a 
label to it in an obvious 
place stating that the radio 
is not capable of operation 
on Citizens Band frequen-
cies and that an amateur 
radio license is required to 
use it. The label could save 
a lot of embarrassment or a 
pink ticket from the FCC in 
the event a passenger 
riding in your car says 
something like "You have a 
CB just like miner, picks 
up the microphone, and 
yells "Breaker 4" all over 
the world on 29.050 MHz. 
My 1 3-882C on ten 

meters has provided quite 
a few contacts, mostly with 
stations on the west coast. 
My dad (Dale K9HIS) also 
has a 13-882C on ten, 
and my brother (Larry 
WB9BAQ) runs a 13-857B 
(an 882C without the noise 
blanker or antenna warn-
ing light) mobile with a 
trimmed-down CB magnet-
mount antenna, working 
mostly stations on the west 
coast and southeastern 
U.S. What 4 or 5 Watts of 
AM phone will do on a 
clear frequency gave me 
quite a surprise. Who 
called it Ancient Mode, 
anyway? • 
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MFJ ENTERPRISES INC 1979 

NEW MFJ-962 1.5 KW Versa Tuner HI 
For $159.95 you can run up to 1.5 KW PEP and match everything from 
1.8 thru 30 MHz: coax, balanced line, random wire. Built-in balun. SWR, 
dual range forward and reflected power meter. Flexible six position an-
tenna switch. Outstanding value. 

The NEW MFJ-962 1.5 KW Versa Tuner III lets 
you run up to 1.5 KW PEP and match any feed 
line continuously from 1 8 to 30 MHz: coax, 
balanced line or random wire 
This gives you maximum power transfer to 

your antenna for solid OSO's and attenuates bar 

mo ms to reduce TVI and out of band emission. 
An accurate meter gives SWR, forward, reflect-

ed power in 2 ranges (2000 and 200 watts). 

A flexible six position antenna switch lets you 
select 2 coax lines Info tuner or direct, or ran 

dom wire and balanced line 
A new all metal, low profile cabinet gives you 

RFI protection, rigid construction, and sleek styling. 
Black finish. Black front panel has reverse letter-

ing. 5x14x14 inches. A flip down wire stand tilts 
tuner for easy viewing. 

Efficient, encapsulated 4:1 ferrite balun. 500 
pf, 6000 volt capacitors, 12 position inductor. 
Ceramic rotary switch. 2% meter. 
Built-in quality. Every single unit is tested for 

performance and inspected for quality.  Solid 

Where else can you get a 1.5 K W 

Tuner with SWR, dual range 
forward and reflected power 

meter, antenna switch and balun 
for only . . . 

$159" 
American construction, quality components. One 
year limited warranty 

For your nearest MFJ dealer, call toll-free 
800 647 1800 Stop by your dealer. Compare it 
feature for feature with other tuners. Compare its 
value, its quality and its performance 

After a truly side by side comparison, you'll 
be convinced that its value, quality and features 
make it a truly outstanding value. 
Why not visit your dealer today? If no dealer 

is available order direct from MFJ. 

MFJ-961 1.5 KW VERSA TUNER Ill has balun, six position antenna switch. Matches coax, 
balanced line, random wire, from 1.8 to 30 MHz. 

The MFJ-961 1.5 KW Versa Tuner II gives you 
a flexible six position antenna switch. It lets you 
select 2 coax lines thru tuner or direct, or ran-
dom wire and balanced line. 
Run 1.5 KW PEP. Match any feedline from 1.8 

to 30 MHz: coax, balanced line, random wire. 
Gives maximum power transfer. Harmonic at-

tenuation reduces TVI, out of band emissions. 

6 position antenna switch lets 

you select 2 coax lines thru tuner 
or direct, or random wire and 
balanced line. 

$ 
Black all metal cabinet. Black front panel has 

reverse lettering. Flip down wire stand tilts tuner. 
5x14x14 inches. 

Encapsulated 4:1 ferrite balun. 500 pf, 6000 
volt capacitors. 12 position inductor, ceramic 
switches. SO-239s, ceramic feedthrus. One year 
limited warranty. 

Every single unit is tested for performance and 

13995 
inspected for quality. Solid American construction, 
quality components. 

For your nearest MFJ dealer, call toll-free 
800-647 1800. Visit your dealer and compare. 
You'll find real value. 
Why not see the NEW MFJ-961 1.5 KW Versa 

Tuner III at your dealer's today? If no dealer is 
available order direct from MFJ. 

FOR YOUR NEAREST DEALER OR FOR ORDERS 

CALL TOLL-FREE 800-647- 1 800 
Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year limited warranty. Add $8.00 shipping/handling. 

For technical infor mation, order/repair status, in Mississippi, outside continental USA, call 601-323-5869. 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On 
P. 0. BOX 494  M52 

VISA ] 

MFJ ENTERPRISES, INC. MISSISSIPPI STATI, MISSISSIPPI 39762 
,.-  

fr.' Reader Service—see page 195 33 



PROM IDer for Longer Cal!signs 
—don't be caught short 

Take care of RPT. 

E. E. Buffington W4VGZ 
2736 Woodbury Drive 
Burlington NC 27215 

LINE 
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28 
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30 

3i 

Fig. 1. A "not-so-typical" cal/sign. 

The Peter Stark K20AW 
CW identifier has seen 

good service for several 
years now. Since it was in-
expensive and easy to pro-
gram, I adapted it to a 

plug-in configuration. (See 
73 Magazine, June, 1977.) 
Now it seems that a CW 
identifier with longer 
message capability is need-
ed, due to the demise of 

Parts List 

(Hy  Description 

8  10k Ohms, 1/4-W composition 
2  270 Ohms, 1/4 -W composition 
1  2.2 uF tantalum 
1  1.0 uF electrolytic 
1  100 uF tantalum 
1  10 uF electrolytic 
1  7474 flip-flop 
1  74151 parallel-to-serial 
2  7493 hex divider 
1  82S23 memory (custom bit pattern) 
1  7420 gate 
1  7400 gate 
1  10k pot, Bourns 3389W 

Circuit boards and parts can be obtained from: 

O.C. Stafford 
427 S. Benbow Rd. 
Greensboro, NC 27401 
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WR repeater calls. Now we 
must identify the repeater 
with the trustee's callsign 
followed by RPT. 
The longest of callsigns 

can be programmed by al-
tering the bit pattern of the 
82S23 memory. Fig. 1 lists a 
not-so-typical callsign to 
show how much room is 
available on the ROM. 
You can do it right the 

first time if you remember 
a few rules and definitions. 
First, a slot is the minimum 
length of time between 
data transmissions. Now 
then, a dit is 1 slot high 
followed by 1 slot low; a 
dah would be 3 slots high 
and 1 slot low. The space 
between characters is 2 
slots low. You should leave 
a few slots at the beginning 
to allow the transmitter to 
come fully on. A stop com-
mand consists of bits 5, 6, 
7, and 8, all high. 

The leading edge of the 
start pulse causes the IC1 
flip-flop to change state, 
resulting in the hold com-
mand going high. The Q 
output of the flip-flop 
enables the two 7493 four-
bit ripple counters and the 

HOLD >3  

START >8 • 

•S 

4,10 
12.14 

•5  •5 

5 

1C2 
493 

C  A  13 

9 2 4° 

21 
3  7493 

1C3 

D 

A 

9 

10 13 12 10 

1C4 
82523 

STOP  6 

7420 

1C7 

74151 parallel-to-serial 
converter. The 8 bits of 
each line of memory are 
thus pulsed out until bits 5, 
6, 7, and 8, being high, are 
detected as a stop com-
mand. It should be pointed 
out that no other data 
should be on the stop line 
as it would never be pulsed 
out. A keyed CW oscillator 
that furnishes audio to the 

4 

13 

2 

2 

9 0 

105 
74151 

8 .5 

•5 

IOK 18) 

'24° 

7400 

3 

270 

270 

• 5 

7400 

2 2.AF 

6 

Fig. 2. PROM CW identifier. 

transmitter completes the 
circuit. 
This ID unit plugs into 

the same socket (with no 
wiring changes) as the one 
shown in my June article. A 
logic-high pulse starts it, 
and during the time that 
the ID unit is running the 
hold command is high to 
keep the transmitter on. 
A sample program is 

.5 

1,AF 

• 

I. 
l°°F  1,22  

< GNI) 

10K 

 2 < AUDIO 

 "( .5 

shown in Fig. 1. As you can 
see, this "longest call" uses 
only lines 0 to 23. There 
may be room to have even 
your QTH included. 
Contest freaks can have 

several ROMS programmed 
for their various contests, 
and just plug them in when 
contest time rolls around. I 
have one programmed: 
"DE W4VGZ Transmitter 

Fig. 3. Component layout. 
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Fig. 4. PC board. 

Hunt Hi Hi." I use a VHF  cycle the ID unit. With bat-
E ngineering 2 meter trans-  tery power, this unit can be 
mitter and a 555 timer to  hidden almost anywhere. 

I will gladly correspond  the other articles I have 
if you have any questions  written. Please send an 
concerning this or any of  SASE . 

LUNAR'S Portable Erectable 
NEW  Antenna Towers 

• Ideal for ground or roof mounts 

• One man can assemble and erect 

• Lightweight 

• High quality aluminum alloy 
These unique antenna towers can be installed 
on the ground or roof. Since they're easily 
transported and site erected, they're a natural 
for field and portable operations. 

Constructed of sturdy aluminum alloy, they're 
sturdy enough to handle large size HF beams 
and EME arrays as well. Also available with 
optional stainless steel hardware for harsh 
environments 

• High stability 

• Modular and portable 

• Extremely rugged 

Base is approximately 60" high and weighs 28 
pounds. Tower sections are 72" high and 
weigh 21 pounds. 

Base plus 
1 tower section 
with cad hardware. 
Suggested 
List Price 

$1799' 
CALL M & M FOR PACKAGE DEAL DISCOUNT! (714) 299-9741 

AIGA ROTORS 
(formerly by 
Wilson) 

ON 46.e. 

ALLIVIcE ROTORS 

;11 W 
vR4 

7 7.7 1 

M&M P.O. BOX 82183, SAN DISTRIBUTORS CA 92138  
RF p••• M76 

414 
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SCR1000 
The Repeater of Your Dreams: 

setCtitelt 
CONNIIMICIIIONS 

• Full Autopatch, with or without reverse patch, 
and "Landline" or Radio Remote Control of the 
Repeater. 

• Radio and/or Landline TouchTone Remote 
Control of such repeater functions as HI/L0 
Power; Patch Inhibit/Reset; Switch ID Tracks; 
Repeater ON/OFF; PL ON/OFF, etc. 

• 65 Wt. Transmitter! 
• -PL".CTCSS; HI/L0 Pwr.; Multi-Freq. Up to 4 

different IDs; Automatic switching to 
"Emergency Power ID" when on battery pwr. 

The SCR1000— simply the finest repeater available on the market—absolute-
ly TOP QUALITY throughout .. and often compared to (lesser featured) 
units selling for 2-3 times the price! This is a 30 Wt unit, with a very sensitive 
& selective receiver. Included is a built-in AC Supply, NE W Expanded 
Memory CW IDer, full metering and lighted status indicators/control push-
buttons, crystals, local mic, etc. 
loin the thousands of very pleased Spec Comm customers world-wide who 
are using our gear — knowledgeable Amateur Radio groups, Commercial 2X 
Radio users, Military & Government Agencies, Red Cross, Universities, etc. 
So, make your dream a reality . Call or write Spec Comm today! Give us all 
of your repeater system requirements—whether modest ... or "Super 
Deluxe," and let us send you a quote. 
The Spec Comm Repeater System . .. a sound, long-term investment— for 
those who demand the finest! Available only by direct factory order. Get 
your order in A.S.A.P.! 

Mobile/PortablelBase 
Transceivers also avail-
able! 5-25 Wt ; 2, 6, & 12 
Chan.; 2M & 220 MHz 
Now in use in many Pro-
fessional Communica-
tions Systems through-
out the world! Write or 
call for further info 

'Reoistered Trademark of A T 

:;TR 111E11 
VHF FM REPEATER 

Shown 
In 

Opfionai 
Cabmel 

vri,  NOW— 
FCC TYPE AC E 5TED 
For Commercial Services 
Parts 21 89 91 .1 93 

•Ultra-sharp. 10 Pole Xtal Filter; Xmtr. Xtal 
oven—for the "ultimate" in stability. 

• Timeout —Timer Reset Tone Annunciator 

•And many other "custom-designed" options 
per your request—such as custom logic, aux-
iliary receivers, radio links, etc. Please Inquire. 

• Along with a complete line of Repeater 
System Accessories ... such as: The Finest 
Duplexers, Cavities, Cabinets from 7" to 7', 
Antennas, "Hardline," Cables, etc. 

ç.'$ID1OOO Automatic Base 
Station CW Identifier 

- ••••••-•-••  • 
It  *  • CW 011.110.4.•TIC 

• 

9ol ecufroceteiai  ilfiteltecer 141,611ficatioK4 

• Automatically IDs your Station 
(Base or Repeater) per FCC require-
ments every 5-30 min. (adjustable). 

• Meets all FCC requirements for 
Parts 89, 91, 93, 95, 97 8 other appli-
cations. 

• Convenient Front Panel Controls 
for AC Power; Trigger Mode; (Auto-
maticiCOR, Continuous, or Dis-
able); Manual ID; Local Monitor 
Spkr. Volume. 

• Front Panel Status Indicator Lights 
for AC Power; ID in progress; DC 

(Add $a 75 ship/handling PA residents add 6'0 tai 

Power operation. 
• Built-in AC Power Supply 
•12VDC Battery Input w/autO-
switchover to "Emergency Power " 

• Optional "Emergency Power ID." 
• Adjustable CW Tone Pitn -l. Speed 8/ 
Level. 

• Provision for up to 4 different ID 
channels! 

• Plug-in IC Memory chip! 
• Two Inhibit Inputs. 
• Std. 19" Rack Mount. 

Send for Data Sheets!  See our April 73 Ad for mor3 details' 

EXPORT ORDERS—CONTACT OUR INTERNATIONAL DEPARTMENT 

i a g /  SPECTRUM COMMUNICATIONS,s. 
1055 W. Germantown Pk., Dept. 65, Norristown, PA 19401 (215) 631-1710 
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Martin W. Krey K7NZA 
7037 E. Chaparral Road 
Scottsdale AZ 85253 

The W7GAQ Key Collection 
—250 museum masterpieces 

Do you have one he doesn't? 

It could be the Smith-sonian Institute or it 
could be little Foothills 
Junior College in Califor-
nia which houses the Lee 
De Forest collection— 
John Elwood W7GAQ isn't 

John Elwood W7GAQ holds a small English spy key that 
he swapped for with an English ham. Three and one-half 
inch screwdriver shows the relative size of the tiny key. 

sure which, but one of 
these museums, or perhaps 
some other one in the 
United States, will one day 
be privileged to display 
the finest collection of 
telegraph  keys  in the 

world. John is devoting his 
retirement years to acquir-
ing and  restoring with 
almost unbelievable care 
as many different keys as 
he can possibly find. One 
day when he deems the 
time right, he will donate 
the whole collection to the 
museum of his choice. 

At the moment, John's 
collection amounts to 250 
different types of keys, 
which he is quick to point 
out is not the largest col-
lection in the world. But to 
this writer, who grew up in 
the atmosphere of the tool-
and die-making trade, 
it is obvious that there may 
be no one else on Earth 
willing and able to spend 
as much as fifty hours 
cleaning,  restoring, and 
polishing a key the size of 
a 1-38, and more on a com-
plex key such as an orig-
inal Martin Blue Racer. 
John Elwood's keys look 
more like a modern elabo-
rate sales display than an 
antique collection. He has 
been that deliberate and 
final in his restoration and 
care of them. 

John was introduced to 
CW radio at the Army Air 
Force  Radio School  in 
Sioux Falls SD, in 1942, but 
it was several years before 
he got a chance to pound 
brass. He and his twin 
brother,  Henry  E. III, 

worked together running a 
control net system, VHF 
direction-finding station at 
Paine Field, Everett WA, in 
1943. Then John went over-
seas with the 328th Fighter 
Control  Squadron, 64th 
Fighter Wing, and for the 
duration of World War II 
he ran direction-finding 
equipment helping to get 
triangular fixes on dis-
oriented  fighter aircraft 
and vectoring them in to 
safe landings in Italy, Cor-
sica, France, and Germany. 

John  finally  got  a 
chance to work CW as an 
operator in Panama, but 
he had to sign up for 
another hitch in the Air 
Force to do it. 

"We were sent out to a 
place called Rey Island to 
work in an administrative 
net handling CW traffic 
back to Panama," John 
said. "It was great, and I 
knew I was hooked on CW 
for the rest of my life." 

john worked CW  in 
Greenville SC, and then 
got his best shot at concen-
trated CW operating in Op-
eration Seminole, a joint 
Armed Forces field opera-
tion in Florida in 1947-48. 
Then he was shipped to 
England to operate CW at 
Burtonwood in the Mid-
lands. All this time, the lit-
tle contact machines that 
made CW communication 
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Melehan Valiant, made in the 1950s. This is a favorite key 
of John's, because you can set the vibrating arms for both 
dits and dahs, the dahs being three times as long as the 
dits. Then both dits and dahs are made by spring action. 

possible were facilitators 
to John. The charm of the 
little devices hadn't yet 
struck him. 
The Berlin Airlift of 1949 

taxed  all  parts of  an 
airplane to the breaking 
point, radio equipment in-
cluded. John was flung in-
to a maintenance gap and 
had to foresake CW for a 
while. 
"I worked my butt off 

repairing radio equipment 
on C-54s during part of the 
airlift," John said, "but as 
soon as I could, I switched 
back to operating CW and 
finished out the Berlin Air-
lift doing ground-to-air 
communication with weath-
er ships over the North 
Sea." 

John wrapped up his Air 
Force career as ROTC ra-
dio instructor at Ohio Uni-
versity. Then he switched 
to the Federal Aviation 
Agency, from which he re-
tired when he was Facility 
Coordinating Officer at 
the Los Angeles Air Route 
Traffic Control Center at 
Palmdale CA. 
It was at this final duty 

in California for Uncle 
Sam that John finally got 
swept away by the charm 
of telegraph keys—and it 
took a woman to gather 
him up. Louise Moreau, 
now W3WRE, was living in 
California  in 1971  and 
working  CW with  her 
WB6BBO call. Since she 
was a prime collector of 

John Elwood's well-used keying finger points to oil well on 
the Ducrete and Roger (Paris) oil break key. Oil dampened 
the spark of spark gap transmitters. The key was a gift from 
Ed Rasner W2ZI, Trenton NI. The gear in the background is 
John's R-391 Collins receiver. 

This is a /912 Flame Proof hand key manufactured by 
Machinery Division, Boston Navy Yard. The key is rated at 
1-2 kilowatts. It is cast iron with brass hardware. 

telegraph  keys,  she 
responded to a call from 
the Lancaster Radio Club 
to speak about them. John 
sat in the audience and 
listened  and  found 
himself captivated by the 
love and enthusiasm that 
Louise expressed for her 
keys. 
"She spoke with such ex-

citement and interest," 
John said, "that I couldn't 
help wanting to become a 
key collector. When I left 
the room that night, I was 
a collector." 
A friend gave John a big 

Japanese key and, as a 
gesture of fellowship, John 
cleaned it up in one of his 
now-routine fifty-hour 
restoration projects, drove 
down to Altadena, and 
presented  it to Louise 
Moreau.  Louise showed 

him  her key collection 
representing twenty years 
of effort and encouraged 
him to get on with his own 
collecting. This he did, and 
he and Louise have been 
friends  and  correspon-
dents ever since. 
John's wife Edie bought 

him the first key for his 
own collection: a Boston 
Fire Alarm key which she 
got from J.J. Glass Surplus 
Radio in Los Angeles. John 
went to work on the key, 
soaking and scrubbing and 
polishing until every speck 
of foreign material had 
been removed. That key 
amounted to free rein for 
John. He hit the highway at 
every chance, scouring the 
whole of the west coast for 
telegraph keys. Edie caught 
the travel bug, too, and 
went on nearly every trip 

This is a Signal Electric semi-automatic key that can be 
used as a sideswiper by dropping a locking arm over the 
vibrating arm and closing the arms of the contact termi-
nals. 
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This G.M. Phelps "camelback" leg key is from the 
1850-1860 era. The inventor, George M. Phelps, was the 
chief of Western Union at Utica NY. It was he who intro-
duced the spring adjustment for this type key. Brass "legs" 
were inserted through holes in top of desk and the key was 
tightened down with brass wing nuts. 

with him. 

"If you see any kind of 
antique store, junk shop, 
or radio store between 
Oceanside CA and Van-
couver  Island, Canada, 
that looks like it might 
have a telegraph key in it, 
we've been there," John 
said. "And we've dug up a 
lot of keys worth saving." 

It wasn't long before 
John's friends heard about 
his key collecting and, 
respecting his zeal and 
purpose, they kept their 
eyes open for keys. About 
twenty of them have had 
the satisfaction of con-
tributing to his collection. 

Once, in Portland OR, 
John and Edie went into a 
little, out-of-the-way an-
tique shop, and what they 
found made their trip a 
success.  The proprietor 
told them he didn't know 
what he had,  so they 
should go into the back 
room and take a look. 
"We looked," said John, 

"and found big boxes with 
an antique radio station in 
them, cat's whiskers and 
all. But since I don't col-
lect radios, we picked out 
two camelback keys and a 
Marconi wireless antenna 
knife switch built by Cross 
and Hines, and we bought 
them and left." 

This Electro-Bug, made by Electro Mfg. Co. of San Fran-
cisco, has a line magnet and works like a doorbell buzzer, 
attracting the vibrating arm and then breaking the contact. 
"You can hold the paddle over and it will make dits all 
day long," says W7GAQ. 

Here is a J.H. Bunnell & Co. "Sideswiper" double-speed 
key. It requires only half the movement of an ordinary key. 
Advertisements claimed it eliminated muscle cramping. 
John turned down $200 offered for this key when it was on 
display at the ARRL Convention in Hollywood. In the 
background is an RM18 US Signal Corps Type 5007A 
British Air Ministry control unit, part of the SCR-575 
VHFIDF unit of the type John used in World War II. 

John wrote a friend in 
California about the old 
radio station,  and the 
friend went up to Portland 
and bought it. He got an 
extremely rare Marconi 
loose coupler, a Clapp-
Eastham one-half-k W 
spark  transmitter  and 
receiver, a marble base 
detector, a Colby loose 
coupler, and some United 
Wireless gear. 
Once, at the Rose Bowl 

flea market in Pasadena, 
Edie, who John swears is 
clairvoyant regarding 
radio gear, had a strong 
feeling that this would be 
John's day. She was right. 

John found a man with a 
wooden box of telegraph 
gear for sale for fifteen 
dollars. Among the con-
tents  were  a Martin 
Vibroplex, a Boy Scout 
training  key,  three 
Menominee leg keys, a 
Bunnell straight key, and 
four  Bunnell  sounders. 
John paid the man the fif-
teen dollars and picked up 
the box to leave. 
"Hey," said the man, 

"don't take that box. It 
doesn't go with that other 
stuff." 
As collecting became 

more difficult, John began 
advertising in the maga-

This Horace G. Martin Rotoplex key built for the US Army 
Signal Corps during World War II has a black crackle 
finish on a steel base and is mounted on a quarter-inch rub-
ber mat. 
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This chrome-steel teardrop base semi-automatic key 
was made by T.R. "Ted" McElroy in Boston. McElroy is 
credited with the Morse code receiving speed record of 
75.2 wpm set in a tournament at Asheville NC on July 2, 
1939. 

zines of England and Amer-
ica. Half the world reads 
English and American mag-
azines. John found that the 
foreign countries have col-
lectors, too, and they were 
interested  in swapping 
keys. Since John had dupli-
cates of some types, he 
made mail-order agree-
ments with several hams 
and, as a result, he got 
some interesting German, 
French, and English keys. 
Recently he has made con-
tact with a doctor in 
Belgium who collects keys, 
and they have worked out a 
mutually worthwhile swap 
agreement. One ham in 
Australia has traded nine 

keys to John. 
When John gets a key 

that is in rough condition, 
he applies penetrating oil 
to frozen or rusted screws, 
nuts, and moveable parts. 
Once the parts have loos-
ened, he disassembles the 
key completely and sub-
merges all metal parts in 
carburetor cleaner to re-
move dirt and lacquer and 
get down to base metal. 
Then he makes a cleaning 
potion of one-third cup 
each of baking soda, white 
vinegar, and ammonia, and 
one cup of very hot water. 
He soaks all brass parts in 
this solution for twenty-five 
minutes, polishes them 

Here is a German Baumuster Ti military key of the 1930s. 
"This is my favorite hand key beeause the adjustments are 
precise and the concave knob gives it a good feel," says 
John Elwood, who purchased the key from Louise Moreau 
W3WRE. In the background is John's Hallicrafters SX-
101A receiver. That's John's precise fist in action. 

This is an Australian PMG vertical semi-automatic land-
line key made for the Postmaster General Department. The 
PMG controls all communications in Australia. 

with Dupont chrome pol-
ish, washes them with soap 
and water, and dries them. 
Then he finishes up the 
brass with Happich Simi-
chrome polish (German) 
and washes it with hot soap 
and water. On the steel 
parts, he uses steel wool, 
working down to four-
ought grade. He uses taps 
and dies to restore thread-
ed holes and screw threads. 
He has chrome- or copper-
plated parts re-chromed or 
re-coppered. If a part is 
missing, he hunts for it un-

til he finds it. Then he reas-
sembles the key and puts it 
into  his display case. 
Because of the time-con-
suming job of keeping 
brass keys polished, John is 
now thinking of coating 
them with lacquer. 
John has an almost 

clinical attitude toward his 
keys—his patients. There 
they are in all their spar-
kling beauty. He has taken 
them in, analyzed their dif-
ficulties, repaired them, 
and stitched them back up 
again as good as when 

The thick-base key in the foreground is the famous 
"Boston" key made by Class-Eastham Co. This key is 
called a "Cadillac Class" key of the spark era by Louise 
Moreau. The key was designed for luxury liners and the 
yacht trade, and every amateur wanted one. Behind it is a 
Boston Fire Alarm key, and to the left is a recent copy of 
the T.R. McElroy Professional Hand Model Key made by 
Daniel L. McElroy, grandson of the record holder, who is 
making them in honor of his grandfather. Out of focus in 
the foreground is a Mecograph semiautomatic key once 
headed for the Smithsonian until its owner, Howard 
Lorenzen W3BLC, heard of John Elwood. 
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they were created. Now it's 
time to think of them as 
healed.  They  are well 
again, and that's a fact. 
Now he must get on with 
the business of locating 
and repairing others. He 
feels he must be suc-
cessful before collectors 
with only a monetary in-
terest in keys have col-
lected them and taken 
them out of range of the 
ham fraternity. 
John wishes he could 

swap keys with more hams 
in this country and abroad. 
He'd especially like to get 
the miniature Bunnell key 
and sounder once used as 
watch charms. He'd also 
like to get a Vibroplex ver-
tical bug. He never sells 
keys, though he has been 
offered as much as two 
hundred dollars for a small 
sideswiper key, but he will 
be happy to trade and will 
work out satisfactory trade 
agreements. 

Not once did John speak 
of "my" collection. He 
seems rather to consider 
the keys as the property of 
everyone. His responsibili-
ty seems to him to be an 
almost sacred duty to get 
the keys and make them 
new again so that the 
world will be able to see 
them  and  know what 
pounded out man's joys, 
sorrows, successes, and 
failures during a century 
and a half of incredible 

progress in communica-
tion. 
Also,  John  is preoc-

cupied with that ultimate 
decision he will one day 
have to make: Which 
museum will display the 
keys to the best advantage 
and take the best care of 
them? 
Whichever one he picks, 

that museum will some 
day find itself the keeper 
of a remarkable and in-
teresting collection.• 

Aki n° PTO 

Transceiver preamp  160-6 mtr. 
Transmit/Receive switching. Helps 
ones especially on 10. 

Den7ron_ 

With automatic 
pull in the weak 

MT2000A  2KW Tuner  $172.50 
MT3000A  2KW tuner with meters  $309.95 
Big Dummy  Dummy load w/oil  $29.50 
Super Tuner Plus Tuner  $131.50 

S81 

1525EM 
DL300 
MN7 

DRAKI 

Encoding microphone..  $49.95 
300W dry dummy load. •  $19.95 
matchbox wimeter   5149.95 

595  6 pos coax switch  $19.75 
376  5 pos switch w/ gnd pos  $19.75 
370-10  Apartment ant. 40-10 mtr  $32.50 

MFJ 
9418  Versa Tuner II matcher  $79.95 
901  Versa Tuner matcher  $49.95 
900  Econo Tuner matcher  $39.95 
0044IC  Deluxe iambic keyer  $69.95 
MFJ  24 hour digital clock  $29.95 
CWF2BX  Active cw filter   $29.95 
484  Grandmaster Memory Keyer .  $139.95 
We normally stock the entire MFJ line. Don't get 

backordered by the factory. Give us a try. 

SHURE 
Model 444  Hi imp. desk mic  $34.95 
Model 404C Hi imp. hand mic  $33.00 

Model 43 Thruline wattmeter  $125.00 
Table 1  plug in ele suffix A•E  $38.00 
Table I  plug in ele suffix H  $45.00 
CC1  carrying case for model 43  $27.50 

2 METER DUCKIES 
HM4  fits IC215, Motorola, etc   $7.00 
HM5  PL259 type connector  $7.00 
HM227  BNC conn f its Wilson Marks  $11.00 

el 4 Wilson 
SM3 
Mark II 
BP4 
WC14 

luemkism wo 

IC =11 
Small spkrimic for Mark II/1V   $30 95 
or Mark IV  call for CluOtt• 
Battery pack for Mark I I/1V   $24.95 
Wall charger for Mark I lily   515.95 

Please add $1.50 per item to cover shipping and 
handling. (Continental US) PHONE 8 OVERSEAS 
ORDERS WELCOME 

SPECTRONICS i'NSc81 . 0 1A0K09PGAARRKF, I IT . 6730. 4  312-848-6777 

NEW  MFJ DELUXE Versa Tuner II 
$119.95 buys you one of the world's finest 300 watt antenna tuners 
with features that only MFJ offers, like . . . dummy load, SWR, forward, 
reflected power meter, antenna switch, balun. Matches everything from 
1.8 thru 30 MHz: coax, random wires, balanced lines. 

tiAs 
This is MFJ's best Versa Tuner I. And one of 

the world's finest 300 watt (RF output) tuners. 
The MFJ-949 Deluxe Versa Tuner 1 gives 

you a combination of quality, performance, and 
features that others can't touch at this price . . . 
or any price. 
PERFORMANCE: You can run your full trans-

ceiver power output - up to 300 watts RF out-
put - and match your transmitter to any feedline 
from 1.8 thru 30 MHz whether you have coax, 
balanced line or random wire. 
FEATURES: A 200 wall 50 ohm dummy load 

lets you tune up for maximum performance. 
A sensitive meter lets you read SWR with only 

5 watts and both forward and reflected power in 
V o ranges (300 and 30 watts). 

M FJ's Best Versa Tuner II. . . 

Solid A merican Quality 

$119" 
A flexible antenna switch lets you select 2 

coax lines direct or thru tuner, random wire or 
balanced line and dummy load. 
A large efficient ainvound inductor 3 inches in 

diameter gives you plenty of matching range and 
less losses for more watts out. 
1:4 balun. 1000 volt capacitors. SO-239 coax 

connectors. Binding post for balanced line, random 
wire, ground. 10x3x7 inches. 
QUALITY: Every single unit is tested for per-

formance and inspected for quality. Solid American 
construction, quality components. 
The MFJ-949 carries a full one year uncondi-

tional guarantee. 
Order from MFJ and try it - no obligation. If 

not delighted, return it within 30 days for a re-

fund (less shipping). 
To order, simply call us toll free 800-647 1800 

and charge it on your VISA or Master Charge or 
mail us a check or money order for $119.95 
plus $3.00 for shipping/handling. 
Don't wait any longer to tune out that SWR 

and enjoy solid OSO's. Order your Deluxe Versa 
Tuner II at no obligation, today.  M52 

MFJ ENTERPRISES, INC. 
P. 0. BOX 494 
MISSISSIPPI STATE, MS 39762 
CALL TOLL FREE .... 800-647-1800 
For technical information, order/repair status, in 
Miss., outside continental USA, call 601-323-5869i 
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CALL TOLL PEE 

1- " 0- 228- 4°97 for Quality Ham Radio Products at Discount Prices 
YAESU  DENTRON  TAYLOR  E.T.O. ALPHA 
KENWOOD  HY GAIN  SWAN  VHF ENGINEERING 
DRAKE  MOSLEY  TEMPO  BERK-TEK CABLE 
ICOM  CUSHCRAFT  TEN TEC t  CONSOLIDATED TOWER 
STANDARD  WILSON  MIDLAND  SAY 
EDGECOM  HUSTLER  CDE SHURE 
KDK  LARSEN  AUTEK   TELEX 
PANASONIC  BENCHER  MIRAGE  ROBOT-SSTV 

ROBOT  AEA  BENCHER 

' Our Mail Order Hours (CST) 

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

Call and Talk to 

Don  VVBOYEZ  Ken  WDOEMR 
Denny  WOQR  Eh  KAOCEJ 
Bill  WBOYHJ  John  wi vm —s 
Joe  WA0 WR I Blame  WBOQLH 
Jim  KAOCRK  Bob  WBORQZ 

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

CALL TOLL FREE 

1-800-228-4097 
, 11•^ 104, 
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I. 'crncsonic RFA800 
• FM AM 8 SW-10 Bands Receiver with Digital SW Frequenc 

Readout • AC Battery Operation (8 a Size Batteries include 

• LED 5 Digits Frequency Readout For SW2-8 • Full coverage 

from 1 6 to 31 MHZ on SW • Covers SSB and CW • Premix Double 

Conorcl Covorcg  FM.  Narrow  Wide  Selectivit y Switch  for  AM and SW • Antenna 
Trimmer • Calibration Control • FET RF Circui t • Mode Swi tch for  

Super Heterodyne • Fast Slow 2 Speed Tuning • AFC Switch on 

ROCO v e r  Gain  Control • Tuning Battery Meter with Meter Function Swi tch 

AM—CW SSB • BFO Pitch Control • ANL Switch for AM • RF 

• Separate Bass'Treble Tone Control • Dial Licht Switch • Digital 
Display On Off Switch • Separate power switch • Rack Type 

Handle • Includes Antenna. Speaker. Earphore, Aux In and 
Recording out jacks 12 V DC in Jack AC Line Cord. Headphone 

C58  Converter Plug and FM Antenna • Limited 2 yr. warranty 

Com munications Center 
443 N. 48th, Lincoln, Nebraska 68504  In Nebraska Call (402)466 8402 
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Paul Cassel VE3AVY 
91 Silver Aspen Crescent 
Kitchener, Ontario 
Canada 

Proper FM Transceiver Adjustment 
—good club project 

In search of the crisp signal. 

Anyone who listens to 
the great number of 

rigs on two or six meter FM 
these days may wonder 
why there is such a great 
variation in the quality of 
signals they hear. One 
HW-2036 may sound clear 
and crisp, while the next 
may sound distorted, 
especially on audio peaks. 
In almost 100% of the 

cases, the problem can be 
traced to either over-
deviation or off-frequency 

operation, and sometimes 
a combination of both. Un-
fortunately, most hams are 
quick to notice low audio, 
but few seem to point out 
excessive audio. 
If you have been active 

on SSB or AM, you may ask 
why these two items are so 
important to maximum 
range when using the FM 
mode. If you take a mo-
ment and glance at Fig. 1, 
we will try to show you. 
Fig. 1 shows an FM 

146 520 

Fig .1. 

I 4 5 KHz 
AUDIO 

transmitter on 146.520 
MHz with a 1000-Hz audio 
tone deviating the carrier 
frequency  4.5 kHz, and 
being received by a re-
ceiver with an i-f passband 
of ±5 kHz. (Please note 
that an i-f filter selectivity 
curve is not as sharp as 
depicted.) As one can see, 
the on-frequency signal, 
with its 4.5 kHz of devia-
tion, fits perfectly through 
our i-f filter where it enters 
the FM detector and be-
comes a good clean signal 
at the speaker. 
Now let's move the 

transmitter off frequency 
by 3 kHz and see what hap-
pens. This may not seem 
like any amount of error to 
be concerned about, but 
look at Fig. 2. 
Since the receiver dis-

criminator, or some form 
of FM detector, only con-
verts to audio what passes 
through the i-f filter door-
way, one can rapidly see 
why a good signal can 
sound distorted when it's 

only 3 kHz off frequency. 
As Fig. 2 shows, over 60% 
of the transmitted audio on 
the high side is being 
chopped by the filter and 
over 60% of the low-side 
audio is attempting to be 
detected on the high side 
of the carrier frequency. As 
a result, audio distortion 
occurs. 
You may ask why a weak 

off-frequency signal is 
more noticeable than a 
strong local signal. The 
true selectivity curve of 
the i-f is such that strong 
signals brute-force their 
way through the filter, thus 
not affecting the audio 
quality as much. The selec-
tivity of the receiver is 
directly proportional to the 
strength of the signal being 
received. This does not 
mean that if you are close 
to the repeater your fre-
quency is not as critical. 
Remember, your off-fre-
quency signal could be af-
fecting the user of the next 
channel up or down. 
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Fig. 2. 

DISTORTION 

The only solution to the 
above is to adjust your 
transmitter back on fre-
quency, or reduce your 
deviation 60% by backing 
away from the mike. The 
latter is only a poor tem-
porary cure. 

Deviation 

Since the receiver i-f 
passband can accept only 
those signals that transmit 
within its 5-kHz limits, we 
must make sure the trans-
mitter does not exceed this 
amount. 

If you look at Fig. 3, it is 
very apparent why over-
deviation (±10 kHz) will 
produce highly distorted 
audio. 

At a recent tune-up ses-
sion at the Kitchener-
Waterloo Amateur Radio 
Club, some rigs were found 
to be deviating in excess of 
15 kHz. If you visualize this 
amount of audio trying to 
find its way through a 
5-kHz filter, it is no wonder 
why some signals were al-
most unreadable prior to 
the tune-up clinic. 

With the number of 
repeater frequencies al-
ready used in the Metro 
areas, the repeater coun-
cils have adopted a plan to 
split the channels and 
create new ones every 15 
kHz, thus placing a new 
repeater pair between each 
existing one. Because of 
this split, it is rapidly 
becoming very important 
that our deviation be kept 
at 5 kHz maximum. 

I -F 
PASSBAND 

Fig. 4 shows what hap-
pens when an over-deviat-
ing signal is placed on the 
air adjacent to one of the 
new channels. 

This same adjacent 
channel interference can 
occur if the transmitter is 
off frequency, since it al-
lows part of the signal to 
fall into the passband of 
the receiver using the next 
channel up or down. 

The new band plan 
adopted for use with these 
new split or "tertiary" fre-
quencies will minimize 
some operator error in the 
following way. All new fre-
quencies above 147.000 
will use low inputs and 
high outputs (reverse of the 
standard high in. low out). 
This will mean that off fre-
quency and over deviation 
on a repeater input will not 
bother the adjacent input, 
only the output, so you will 
only get pins in your coax 
from your neighbors, not 
the complete repeater 
group. This will put all re-
peater operators in a po-
sition where they will be 
forced into keeping the 
peak deviation below 5 
kHz and off-frequency 
operation to less than 1 
kHz. If they wish to meet 
current DOC (Department 
of Communications, our 
FCC) commercial specs, 
they should keep within 5 
ppm or 735 Hz at 147 MHz. 

Don't feel you will have 
to run out and buy a new 
super-selective rig with 
these new splits. They will 

3. 

DISTORTION 

Fig. 

be issued about 50 miles 
away from adjacent chan-
nel repeaters and should 
not cause a problem ex-
cept on the older wideband 
rigs. Current DOC guide-
lines are 35 miles between 
tertiary frequencies, with 
some as close as 5 miles 
with no interference prob-
lems, so don't get upset 
about the new splits. 

Frequency Adjustment 
The best method for fre-

quency adjustment is, of 
course, with a counter 
capable of 150 MHz. A 
counter capable of only 
10-15 MHz can also be 
used by reading the actual 
oscillator frequency and 
calculating the frequency 
by multiplying by the 
number of times the rig 
multiplies. For example, a 
GE Prog Line using a 6-
MHz transmit crystal 
would have an oscillator 
frequency of 6.1050 MHz 
when producing a 146.520 
output. 
If no counter blesses 

your ham shack, have a lo-

146 355  I•6 370 

ADJACENT 
CHANNEL 
INTERFERENCE 

10 KHz 
AUDIO 

cal ham lend you his re-
ceiver that is known to be 
on frequency and uses a 
discriminator for FM detec-
tion. This type of detector, 
when properly aligned. 
produces a voltage relative 
to "0", either positively or 
negatively proportional to 
the amount of off-fre-
quency operation. You sim-
ply adjust your transmitter 
trimmer until the discrim-
inator reads zero on the 
meter. A lot of the new rigs 
use ratio detectors, or 
quadrature detectors, 
which cannot be used to 
determine receive frequen-
cy unless it is beat against 
an accurate i-f frequency 
generator, e.g., 10.7 MHz. 
Another method to use if 

no counter and no receiv-
ers with discriminators are 
available is to transmit a 
very weak signal to a 
known on-frequency re-
ceiver. Simply adjust your 
trimmer while talking into 
the mike. The point where 
your audio has the least 
distortion should be very 
close to frequency. 

146 385 

...- - ADJACENT 
CHANNEL 
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AUDIO 

Fig. 4. 
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Deviation 

Deviation is normally set 
by the factory before ship-
ping. Unfortunately, 90% 
of the rigs that get on the 
market appear to be set at 
7.5 kHz. Almost all users of 
these rigs sound much bet-
ter when they back off from 
the microphone. As we all 
know, within a couple of 
transmissions, we tend to 
crawl back into our normal 
mike habits. The only solu-
tion is, of course, to adjust 

the deviation as set out in 
the manufacturer's instruc-
tions. 
To set this control prop-

erly, one needs a cali-
brated deviation monitor 
which very few hams, in-
cluding myself, own. The 
next best way is with a 
weak signal into an on-
frequency receiver, ad-
justing the deviation for 
best audio. Have the per-
son adjust his squelch at 
threshold with no signal. 

When you transmit, try whis-
tling. If the squelch closes, 
you are exceeding the band-
width of the receiver and 
should back off a bit until 
the squelch does not close 
on peaks. It is very impor-
tant when using this method 
that the signal be just full 
quieting, .7-1 uV. 

The commercially ac-
cepted level for adjusting 
FM deviation is 4.5 kHz of 
audio. This is measured 
with a 1000-Hz tone driving 

the transmitter audio limit-
er stage into limiting. 
So, as you can see, one 

does not have to mortgage 
the house to invest in test 
equipment in order to have 
a good-sounding signal on 
2 meters. Most of these ad-
justments, if set once, re-
quire very little attention. 
Because of this, there are 
many generous hams who 
have the equipment and 
don't mind helping out a 
ham in trouble • 

DON'T BE FOOLED! Buy your Bird 
from the store with the largest stock! 
One well-known store in the south doesn't stock "E" series elements. Then 
there's the place in the midwest that orders only after you place your 
order! We stock heavy and we mean business. Call us when you get dis-
couraged! 

OPEN TUES THRU SAT 

AMATEUR RADIO SUPPLY SEATTLE 
6213 - 13th Ave. So. 98108 — (206) 767-3222 

A55 

NEW FROM M AR 

Modular ¶ Erectable Towers 
4 • Ideal for ground or roof 

mounts 

• One man can assemble and 
erect 

• Lightweight 

• High quality aluminum alloy 

• High stability 

• Modular and portable 

• Extremely rugged 

LUNAR'S NEW MODEL 
2M 10-150 LINEARIZED 

a AMP Now ready and 
being shipped. 
We held off on 

announcing it until it was 
right... 

Ready now. Order today 
from your Lunar dealer. 

These unique antenna towers 
can be installed on the ground 
or roof. Since they're easily 
transported and site erected, 
they're a natural for field and 
portable operations. 

Constructed of sturdy aluminum 
alloy, they're sturdy enough to 
handle large size HF beams and 

EME arrays as well. Also 
available with optional stainless 
steel hardware for harsh 
environments. 

Base is approximately 60" high 
and weighs 28 pounds. Tower 
sections are 72" high and weigh 
21 pounds. 

BRODIE EL ECTRONICS COMPANY 
2537 Edgewood Drive 

Moore, Oklahoma 73160 

405-794-0406 

842 
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Optimum Performance 
Optimum Value/IC-211 

MIC GAIN 

1•010C• 

1,11117S.0 

ciowER  Iritcom• 20 All MOCK TRANSCEIVER 
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PHONES 
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ON/OFF  ON  FAST 

RECENT VOX  OMI 

t 

TRANSIMT ON  ON 

2 meter Multi-Mode 4 MHz Transceiver 

• Full 4 MHz • Operates new subband • Two VFO's built in • Single knob frequency 
selection • Variable offset • Remote programming with compatable RM2 micro-
processor • Two speed optical chopper dial • Computer input port • LSI circuitry • 
117v AC built in • Variable power output • 100 Hz & 5 KHz, 144-146 / 5 KHz, 146-148 
• SSB & CW, 144-148 / FM, 144-148 • IF noise blanker • Front panel discriminator • 
SWR meter • VOX on SSB with adjustable gain level and delay • CW sideband 
monitor • Semibreak-in CW 

"The IC-211 is a very fine piece of electronic 
equipment. It is every bit what I expected, and 
more" 

John, K2UFA 

"Very fine receiver, and easy to operate, even with 
so much on it. Nice!" 

Alex, WD4DGF 

"Fantastic rig! ICOM line recommended by 
dealer, but rigs sold themselves!!!" 

Jerry, WB9QKV 

"The IC-211 outperforms anything I've used ... 
Regal quality throughout ... exceptional cosmetic 
design and compact ruggedness. Truly a master-
piece of engineering inside and out." 

Steve, WD9FRP 

"I only buy the best." 
Frank, WB4WUY 

"An excellent rig. Both my wife (WB9BFY) and 
myself are very pleased with it." 

Neal, WB 9ZCU 

"An exceptional piece of equipment. Very 
versatile." 

Bernie, WB2FBP 

"The one that probably best illustrates our point 
—that your Amateur Radio dollar buys a lo- more 
these days—is the ICOM IC-211... The key word 
in any description of the IC-211 is versati14 -

QST Magazine, 
"Product Review", 

Dec. 1978 

All ICOM radios significantly exceed 
FCC specifications limiting 
spurious emissions. 

Specifications are subject to change 
without notice. 

IC.211 Specifications: 0 Frequency Coverage (any mode) 144 00 to 148 00 MHz C Modes 558 (A3.11. Ff. (F3). CW (Al). 0 Surcly Voltage 
DC. 13 8V , 15%, AC1I7V  10%U Size 1 1 ImmIM 241mm(w) 264mmid) 0 Weight 68 890 TX Output A.33. IOW (PEP). Al it F3. lOW 
Spunous Radiation  60dB below Carrier  Microphone Impedance 600 Ohms 0 Sensitivity 43.1 & Al. 05 microvolt 10 dB S .1̀/N. F3. 

06 microvoll tor 20 dB quienng 0 Spunous Response  60 dB or better Li Synthesizer Frequency Range. 144 00 MHz to 148 00 MM. 
Synthesizer Stability • 1Kfiz 0 Frequency Readout 7 digit LED 100 Hz Readout 7 : Antenna Impedance 5( ohms Li Spunous Restonse 

Refection Rano Better than 60 dB 0 IF quencies SSB. 10 7 Mliz, FM10 7 MHz. 455 KHz 0 Carrier Suppression Better than 40 dB down 0 Opp, 
Sideband Suppression More than 40 dB down L. Seiecnvity SS8. CW  1 2 KHz at - 6 dB. t 2 4 KHz at - 60 da FM ,. 7 5 Wit at - 6 dB. 
15 KHz at 60 dB 

NFIVI4F/1/14F AMATEUR AND MARINE COMMUNICATION EQUIPMENT  DISTRIBUTED BY 

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

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

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



Stirling M. 0/berg W1SNN 

19 Loretta Road 
Waltham MA 02154 

Dual-Band Smokey Detector 
— Super Scooper does it all 

The battle goes on. 

The "Smokey Detector," 
described in the 1976 

Holiday issue of 73, has 
been the subject of much 
mail received at W1SNN. 
Many have asked if it 
could be used on the high-
er frequencies found with 
newer types of radars 
which have been designed 
to improve entrapment 
techniques and decrease 
confidence in Smokey De-
tectors. 
The author has learned 

of new methods used to de-
ploy obsolete police radar 
along highway ranges used 
for surveillance. Newer 
radar is used in conjunc-
tion with this method, 
which is known in police 
circles as "seeding." The 
older radar units are set up 
and left unattended so that 
they "illuminate" stretches 
of highway for many 
miles—depending on the 
number of "seeds" that are 
used. Most of those units 
operate on 10.525 GHz in 
X-band. 
The newer radars, usual-

ly operated from a fixed 
position, are hand-held and 
triggered only when the 

device is pointed at a par-
ticular stream of traffic. 
The purpose of seeding is 
to keep the Smokey Detec-
tors activated and, there-
fore, cause drivers to slow 
down. Confidence is soon 
decreased in the Smokey 
Detector, however, and the 
unsuspecting driver is 
trapped by the hand-held 
device. Yes, it works on 
X-band, too, but too late 
for a detector warning be-
cause the speeder has 
moved right into trigger 
range. 
But that isn't the only 

technique used. How 
about this one: As before, 
seeding is used. Radar 
which has been designed to 
be used in vehicles while 
moving is employed. 
These units have a device 
that arithmetically re-
moves the vehicle speed, 
allowing the officer to pur-
sue and record the speed 
of the car being chased. 
Here again, the police car 
can depend upon the seeds 
to keep Smokey Detectors 
operating, and even when 
the police come into range 
of vehicles using detectors, 

they can follow without de-
tection. The new radar op-
erates in the K-band region. 
Most of the older radar de-
tectors will not receive at 
this frequency range; 
again, confidence is lost. 
These techniques are 

used by large municipali-
ties and state agencies for 
the most part. They can af-
ford to maintain the anti-
quated equipment for 
seeds. Others will be 
adopting them, however, 
because of newer seed 
equipment that is being 
manufactured by several 
companies at prices which 
can fit smaller budgets. 
The newer units are simply 
a small oscillator and bat-
tery supply. The oscillator 
will feed an antenna that 
floods an area with the 
oscillator's signal. They 
can be left unattended, 
fastened to street signs and 
stop-go signals. Other 
radar units that promise 
greater control for police 
agencies are in the works; 
the war is still on. 
What can we do with our 

radar detectors? Well, we 
can update them to detect 

the newer frequencies and 
learn how to use the older 
ones to be sure that we are 
detecting an active radar 
and not a seed. It is not too 
hard to manufacture de-
tectors that are sensitive 
enough to detect a seeding 
and radar entrapment, and 
thus provide a warning that 
both are being used, or to 
warn that just a higher-f re-
quency moving radar is ac-
tivated. Look at the block 
diagram of a dual warning 
system which accompanies 
this article. 
A circularly-polarized 

horn coupled to a circular 
waveguide is coupled to a 
pair of crystal detectors. 
The detectors are mounted 
in cavities which support 
the frequencies of interest. 
The larger of the two cavi-
ties is tuned for the X-band 
frequency, 10.525 GHz, 
while the smaller one has a 
step ridge mounted into its 
[-plane coordinate. The 
step ridge performs as a 
tuning device that allows 
the smaller of the two cavi-
ties to work over the 
16.5- to 26.5-GHz range. 
There are several frequen-
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cies used in this range for 
hand-held and moving-sur-
veillance radar units. 

Coupling to the circular 
waveguide is accom-
plished by careful place-
ment of the two detectors 
which are mounted in rec-
tangular waveguide to pro-
vide coupling to the cir-
cular mode. 

Two preamplifiers, one 
for each waveguide-
mounted detector, amplify 
the signal—which is the dc 
component of the detected 
signal. The amplified signal 
is passed through a CMOS 
switch which serves as a 
signal modulator. 

Each of the switches has 
its own driving oscillator. 
An oscillator at 1 kHz 
modulates the X-band-de-
tected signal, and another 
at 400 Hz serves as the 
K-band signal modulator. 

The outputs of the two 
modulators are summed at 
the input of an audio am-
plifier that drives a 
loudspeaker. 

The resulting warning 
signal will be two-toned 
when both X- and K-band 
radar units are detected. If 
just the X-band detector is 
activated, the higher-
pitched tone of the 1-kHz 
oscillator will be heard. 
Likewise, the 400-Hz signal 
will be heard when a K-
band signal is detected. 
When both are on, it is very 
likely that you are in an en-
trapment area which is 
well seeded. Beware when 
the higher-pitched tone 
stays on for long periods. If 
it is on for over 4,000 feet 
of driving, you are prob-
ably in a seeded area. If the 
signal continues, slow 
down and watch for your 
friend in blue. 

The circuitry illustrated 
here is straightforward 
audio construction  and 
can be built on a small 
board using flea clips or 
wire-wrap. No special at-
tention is required. The 
completed board must be 

mounted so that the leads 
that connect to the detec-
tor outputs are short—that 
is, not over six inches long. 
Several adjustments to the 
electronics are required 
and will be described be-
low. 

The hardest part of the 
construction of the Super 
Scooper is its antenna and 
circular waveguide. In the 
original Smokey Detector 
article, instructions were 
given on how to construct 
the horn antenna. This was 
the subject of many in-
quiries both as to its beam-
width and gain and rela-
tive to variations from the 
given dimensions. First of 
all, the gain of the antenna 
is approximately 14 dB 
over a reference antenna 
that provided a 3-dB gain 
standard. The gain stan-
dard was determined in a 
laboratory using a section 
of circular guide termi-
nated in a matching impe-
dance to a standard signal 
generator. A similar anten-
na was used with a detec-
tor and spaced one meter 
from the generator gain 
standard and three meters 
above the ground. Once a 
level was determined by 
setting the signal generator 
attenuator to produce a 
full-scale deflection on the 
detector indicator, the new 
antenna used on the Super 
Scooper was substituted 
for the transmitting horn, 
and then the attenuator 
was readjusted to produce 
the same full-scale reading 
as with the reference an-
tenna. The attenuator dif-
ference was 14 dB at 21 
GHz and 17 dB at the 
X-band frequency. 

Since most amateurs will 
not be able to duplicate 
these dimensions, a pattern 
shown in the drawings has 
been laid out so that it 
can be closely duplicated. 
Several antennas were con-
structed and measured, 
and variations from the 
values given were not 
worth mentioning. The 
dimensions were deformed 

PRE AMP 

X BAND 
DETECTOR 

HORN ANTENNA I 

K BAND 
DETECTOR 

PRE AMP 

MODULATOR 

400H: 
OSCILLATOR 

AF 
POWER 
AMP 

1101z 
OSCILLATOR 

 01 SPEAKER 

Fig. 1. Block diagram, Super Scooper Smokey Detector. 

from true circular to a 
shape which occurs when 
the seam is soldered. Not a 
true circle, the variation in 
gain wasn't worth the trou-
ble to measure. It is ap-
parent that that would take 
quite a departure from a 
true funnel shape. 

The beamwidth was 
measured, and it required a 
considerable amount of 
time to determine that it 
was a circular beam of 9 
degrees. Variation from a 
true funnel shape does 
distort the beam con-
siderably, so care in 
achieving the cone shape 
should be exercised. The 
beamwidth was measured 
on an antenna range at the 
same laboratory, using a 
quality of range equipment 
probably not available to 
most amateurs. A nine-
degree beamwidth is very 
similar to that of most cir-
cular antennas used on 
police radars and should 
intercept most radiation 
from them. 

To construct the anten-
na, it is necessary first to 
acquire a piece of copper 
flashing sold in most hard-
ware stores. (Brass can be 
used but should be thin so 
that it is easily worked.) 
The sheet should be at 
least 10" x 6". With a com-
pass, lay out a 9-5/16" circle 
and, from the same center, 
scribe the second 1/2 " cir-
cle. (See the drawing.) Out-
side of the circle leave 
enough metal so that the 
tooth-like section can be 
cut and bent. Cut the sheet 
with tin shears and flatten 

out all bends and dents ac-
quired in the cutting pro-
cedure. Make sure that the 
tooth-like cuts are bent at 
right angles to the sheet, 
and then lay it aside. 
Next acquire a piece of 

construction paper with 
the same dimensions as the 
flashing sheet. Lay out the 
same dimensions as be-
fore, but forget the tooth-
like part—just cut a 
smooth 1/2"  half-circle. Cut 
out the complete sheet 
so that it can be glued at 
the seam tab. Now you 
should have a cone that 
has a mouth 33/4 " in diam-
eter and a length of 
4-1/16". The opening at the 
rear should be about 1/2"  in 
diameter. 
Make up about two cups 

of plaster of paris that is 
nearly dry but easily mold-
ed, and fill the cone so that 
a substantial amount of it 
protrudes from the 1/2 " 
hole. Shape the plaster so 
that the cone is as rounded 
as possible, and set it aside 
to completely harden. This 
form will serve as a man-
drel for the metal horn 
when soldering its seam. 
Simply bend the metal 
around the form and hold 
it in place with rings placed 
at several points on the 
cone. Solder the seam. 
Shape the metal and set it 
aside until the circular 
guide is finished. 

The circular waveguide 
is made from a section of 
1/2" water pipe 3" long. 
Lay out the dimensions 
shown in the drawing. Mea-
sure up along the outside 
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of the pipe and make two 
marks to indicate the width 
of the cuts. They will be 
.250" wide and will sup-
port the K-band waveguide 
when soldered in place. 
Make this cut so that the 
.250" x .500" guide sits in 
place in such a way that 
edges of the guide mate 
with the H-plane walls of 
the K-band waveguide. Re-
move all burrs. (The cuts 
are easily made with a 
hacksaw, but can be better 
if done by a friendly 
machinist and a milling 
machine.) 
No other cuts are need-

ed in the circular wave-
guide, but its length is very 
important. The ends should 
be square and free of burrs. 
It also would be to your 
best advantage to clean 
the pipe inside and out 
with steel wool so that 
solder will easily tin the 
metal. Set the circular 
waveguide aside for now, 
and proceed to drill the 
holes in the E-plane dimen-
sion of each waveguide 
section. 

1C3 
555 
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'CS 
C04016 
4016 

01 

10K 

10K 

1.0 
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555 

Fig. 2. Schematic, Super 

T °' 
/77 

Scooper Smokey Detector. 

Lay out the holes on the 
X-band guide as shown in 
the drawing. The crystal 
detector mounting for the 
40075 X-band detector 
should be a 3/16" drilled 
hole on the centerline of 
the E-plane. Mark a point 
11/16" from the smoothed 
end of the guide. Carefully 
centerpunch a point for the 
drill and drill through both 
walls of the guide. Open 
one hole to 5/16 of an inch. 
Place a section of 3/16" 
pipe or tube, 3/16" long, in-
to the other hole. 

(This pipe is found in 
most model shops; it is 
brass tubing used in model 
construction. If you try to 
buy it at a metal dealer you 
will pay for a lot more than 
you need since there it will 
be a one-foot section you 
will have to purchase.) 

Solder this small piece in 
place so that it is just even 
with the inside wall of the 
X-band guide. This serves 
as a connection for the 
small end of the X-band 
diode. Now lay out the 

other two holes in line with 
the 5/16" diameter hole, 
drill them, and tap for 4-40 
threads. Next, drill holes lo-
cated 3/4" from the B tun-
ing hole through both 
walls. Use a #36 drill. On 
the same side of the guide 
wall as the detector holes, 
open the #36 hole to a 5/8" 
diameter. Tap the remain-
ing #36 hole for 6-32 
threads. Deburr the hole in-
side and out. This hole is 
used to couple the circular 
guide to the X-band detec-
tor. Mount two 4-40x 1/2 " 
brass screws in the holes 
marked B and C and use 
nuts as locks for these 
screws. A 1/2 " brass 6-32 
screw and nut is used for 
the same purpose at point 
A. 
Next, lay out the hole 

required on the K-band 
waveguide. This hole must 
be on the centerline of the 
E-plane side of the wave-
guide. Very carefully 
centerpunch a point 5/16" 
from a smoothed end of 
the guide, and at this point 
drill a .187"-diameter hole 

•12 

All 
SPEAKER 

through one wall of the 
guide. Deburr on each side 
of the hole, as on the 
X-band guide. Mount a 
1/4" long piece of copper 
tube .250" in diameter. The 
ends should be deburred 
inside and out. This piece 
of copper serves as the 
outer part of a capacitor 
and choke for the K-band 
1N53 detector diode. The 
copper tube and the diode 
are coaxially mounted, so 
it is necessary for the tub-
ing to be aligned so that 
the hole in the guide is ex-
actly in the center. 
The next step is to lay 

out the 1/8" thick piece of 
brass which will serve as 
the step ridge for the 
K-band waveguide. Lay out 
the steps, cut with a hack-
saw, and smooth with a 
file. The steps are set so 
that the bandwidth of the 
K-band cavity is quite 
broad and will cover many 
of the frequencies used by 
K-band radar. Departure 
from the dimensions given 
will decrease the sensitivi-
ty of the Super Scooper, so 
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try to stay as close as possi-
ble. 
Next, in the middle of 

the second step from the 
top of the structure, drill a 
hole with a number 60 drill. 
This hole must be on the 
centerline of the step, and 
fall 5/16" from the end of 
the structure so that it will 
align with the hole in the 
waveguide when the struc-
ture is in place. Remove 
the center conductor from 
a BNC  chassis  jack 
(UG-1094/U). Cut off the 
solder section so that the 
pin is .250" long, and file it 
smooth. Insert the cut end 
into the number 60 hole 
and carefully solder into 
place. (Take care that 
solder does not fill the 
flutes on the opposite end.) 
This pin serves as the con-
nection to the center con-
ductor of  the 1 N53 
diode— a coaxial diode 
that has a pin connection. 
Slide the step ridge sec-

tion into the waveguide so 
that the pin is in the center 
of the .187"-diameter hole. 
This ridge section must lie 
on the center line of the in-
side (E-plane) of the guide. 
(It may be held in place by 
wood wedges while it is 
soldered on the bottom to 
the waveguide wall.) 
Now solder the X-band 

and K-band detector 
mounts in place. The 2" cir-
cular waveguide should be 
inserted into the 5/8" hole 
drilled into the X-band 
guide. The pipe should be 
just through the waveguide 
so that it is parallel with 
the inside wall of the guide. 
Solder in place. Also solder 
a 1/2 " x 1" cover plate on 
the open end of the guide. 
Install the K-band detector 
mount and solder in place. 
Add a cover plate to the 
open end of this mount, 
also. 
Now slide the horn over 

the end of the pipe and 
press down the tooth-like 
flaps so that they lie flat on 
the pipe. Match up the end 
of the horn with the end of 
the pipe and solder the 
flaps to the pipe. Use 

solder sparingly on the in-
side joint and make it 
smooth and clean, but 
build up the solder on the 
outside to strengthen the 
joint. Gussets may be add-
ed to the outside of the 
horn and pipe, if desired. 
Install the X-band diode 

by first slipping over the 
diode a 1/4 " solder lug and 
a 1/4 " shoulder washer. The 
shoulder should face the 
small end of the diode. In-
stall a 1N53 diode in the 
K-band mount by first 
wrapping the diode outer 
sleeve with one wrap of 
Saran Wrap, which serves 
as the dielectric for the 
choke capacitor. (For the 
purist: Use a single wrap of 
1 mil mylarTm.) When this 
diode is installed, it should 
be pushed into the mount-
ing hole carefully so that 
the insulation is not 
scored. The center pin of 
the diode should engage in 
the hole of the pin jack 
mounted on the ridge. A di-
ode clip should be used to 
connect to the shank of 
this diode where it pro-
trudes from the copper 
tube. Use a razor blade to 
cut away excess Saran 
Wrap or mylarTm so that the 
clip can make contact with 
the outer diode sleeve. 
The diodes may now be 

connected to the points in-
dicated on the schematic 
diagram. Care must be 

11153  SARAN WRAP 
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STEP RIDGE DETA1174— 

used in making these con-
nections. Be sure that there 
is no power in the circuitry. 
Do not solder to the di-
odes;  solder  to  the 
lug—and then only briefly 
for the X-band detector 
diode—and do not solder 
at all on the K-band diode. 
Use a diode clip or make a 
small clamp that contacts 
the diode sleeve. 
Assuming that all of the 

electronics has been con-
structed as shown in the 
schematic diagram, it is 
now time to test individual 
circuits. 
The input circuits to the 

LM380 audio amplifier can 
be used as an audio cir-
cuit tracer by disconnect-
ing the jumper marked AB 
at the input of the volume 
control. Connect a .01 ca-
pacitor to this point and 
use it as a probe to detect 
the 1-kHz tone at the out-
put of IC3, pin 3. Be sure 
the audio volume control 
is half open, as the tone 
should be present at this 
point. Also, you should be 
able to detect a 400-Hz 
tone at pin 3 of IC4. If this 
test checks out OK, recon-
nect the jumper at AB. 
Now, probably, you will 
hear both tones. If so, dis-
connect pin 3 of IC4 and 
adjust balance pot RB1 so 
that the tone nulls out. 
Reconnect pin 3 of IC4 and 
then adjust balance pot 

K BAND 
DETECTOR 

1/2 a 1 a 1/16 
COVER 
PLATE 

1/2" COPPER 
WATER PIPE 

I.50 

6-32 BRASS 
SCREW  ----
112" LONG 

A 

SOIL. COVERPLATES 
MADE FROM SHEET 
BRASS TO FIT END 
DIMENSIONS OF 
WAVEGUIDE 
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WAVEGUIDE 

4-40 
TUNING  X BAND 
SCREWS  DIODE 

DETECTOR 

.460 

-*-

1/2 a 1a 1/16 
COVER 
PLATE 

RB2 until the other tone 
disappears. This completes 
the electronic adjust-
ments. 
The rf adjustments re-

quire the use of two signal 
generators, or your friendly 
police car. Apply a signal 
to a horn, or other radiator, 
from an X-band signal gen-
erator, point the Super 
Scooper antenna toward 
the generator, and use a 
fairly strong signal from 
the generator. Adjust tun-
ing with screws B and C al-
ternately for the strongest 
tone from the speaker. To 
use an indicator, connect 
an ac voltmeter across the 
speaker leads and adjust 
the screws for the greatest 
output. Now turn off the 
X-band signal generator 
and radiate a signal from a 
K-band generator at 24.5 
GHz toward the Super 
Scooper. Adjust screw A 
for the strongest signal. 
The adjustments are 

now complete, and so off 
to the highway! You may 
find that radar used at air-
ports and military bases 
will be detectable. These 
units are putting out very 
strong signals and will sat-
urate your Super Scooper. 
It will take only a very 
short time to learn how the 
Super Scooper works. 
No description of the 

packaging of this device is 
given here. It is sufficient 
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1/4" SHOULDER 
WASHER 

3  HOLE 
DETAIL 

,x ! 

E PLANE 
VIEW 

H PLANE 
VIEW 

Fig. 3. Super Scooper Smokey Detector, construction details. 
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to say that the whole de-
vice can be enclosed in a 
plastic package— includ-
ing the horn antenna. It is 
better to keep these de-
vices out of sight, since 
confiscation of them does 
occur in several states. My 
unit lies on the dash, look-
ing through the window. It 
is not a pretty device and 
does not look like much 
more than a batch of pipe 
and a funnel. Eventually, I 
will enclose it in a fog light 

T RI C O M 
MK-101 

MEMORY 

$79.50 

to be mounted on the front 
bumper. 
The diodes used are 

available from several 
microwave semiconductor 
manufacturers. Most of 
them cost too much for the 
average constructor, so the 
best bet is to get them 
through  distributors. 
Names of manufacturers 
who supply either direct or 
through distributors  ap-
pear in the reference at the 
end of this article. 

,e11•••• 
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—MK-101 Memory is designed  for use with MK-201 or 
Heathkit HD-1410  Electronic Keyer 

—Instant  connection  to  MK-201 
— Easy connection  to HD 1410 
— LARGE  2048 Bit  Memory * approx. 200 characters 
—Four  memory quadrants 
—Easy  insertion  of 'pauses" in messages  for 19ter 

insertion  of variable  items  such  as  'R S T 
— Connection  provided  for optional remote  control 

The requirements for 
signal generators to tune 
up this unit must be left to 
your ingenuity. The possi-
bility of tuning up on 
police vehicles is not too 
great, but it is a possibility. 
If generators are not avail-
able, it always is possible 
simply to try out on the 
road in hopes that you will 
find a seed trap to tune up 
on. Or perhaps you could 
build a generator. In any 
case, lots of luck!M 

References 

"Mobile Smokey Detector," 

S. M. Olberg W1SNN, 73 Maga-

zine, Holiday issue, 1976. 
"A Complete X-Band Transmit-

ter," S. M. Olberg W1SNN, 73 
Magazine, August, 1978. 

Note: Microwave diodes used 

in this equipment are available 

from Alpha Industries, Sylvan 

Rd., Woburn MA 01801, Para-

metric Industries, Inc., 742 

Main St., Winchester MA 01890, 

and Microwave Associates, 
South Avenue, Burlington MA 

01803. 

"OYU , 

—8 —50 W PM  Speed  Range 
—Dot  & dash  memories 
—Self completing  characters 
— Sidetone  Oscillator 
—Ideal for use as a C P 0 
—Iambic  operation 
—Solid  state output 
— Erase switch clears MK-101 memory in 3 seconds 
— TRI-LEVEL Triggered clock during both sending & 

loading operations 

T RIC O M 
MK-201 

ELECTRONIC 
KEYER 

S64.50 . 

Detailed  set  of  Instruction  Manuals  $2.00 [Credited  toward  purchase]  ....C19 
FULLY  ASSEMBLED & TESTED 
Order  Direct •Add $3.00  for  shipping  C  COOK  COMMUNICATIONS  COMPANY  214-494-1982 
Texas  residents  add  5%  sales tax  3605  O'Henry  Drive — Garland, Texas  75042 

r RADIO EQUIPMENT DOESN'T GROW ON TREES 

But the C & A ELECTRONICS Warehouse Sale 
Will Make You Think It Does! 

AEA 
ALDA 
ANTENNA SPECIALISTS 
ARRL 
ATLAS 
ASTRON 
ASTATIC 
AMERICAN ELECTRONICS 
ALEXANDER MFG. 
BIRD ELECTRONICS 
BEARCAT 
BK PRODUCTS 
CRAIG 
CUSHCRAFT 

COMMUNICATION SPECIALISTS 
DVE 
DSI INSTRUMENTS 
DRAKE 
DYCOMM 
GOLDLINE 
HYGAIN 
HUSTLER 
ICOM 
INTERNATIONAL CRYSTALS 
KDK 
KLM ELECTRONICS 
KENWOOD 
KRIKET 

Call 800-421-2258 
FOR YOUR BEST VALUES ON THESE 

C88 

FINE LINES 

LUNAR 
LARSEN 
MAXRAD 
MIRAGE 
MIDLAND 
MOTOROLA 
NON-LINEAR SYSTEMS 
PACE 
PIPO 
POWER INC 
ROYCE 
REGENCY 
RUSSELL 
REDCO COUNTERS 

STANDARD 
SANYO 
SHAKESPHERE 
TPL 
TRIEX 
TAYLOR 
TRISTAO 
TRINETICS 
VHF ENGINEERING 
WILSON 
WESTCOM 
YAESU 

Be Sure To Check Our 

SUPER SAVER 

Cash & Carry Specials 

C / N 9A Electronic Enterprises 
Dombutoa of Com mefool and Amotew Radio EquIpment 

22010 S. Wilmington Ave., Suite 105 
Carson, CA 90745 
(213) 834-5868 (California residents) 
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M FJ E NTE RPRISE S. INC. 1979 

NEW MFJ-981 3 KW Versa Tuner IV 
For $199.95 you can run up to 3 KW PEP and match everything from 
1.8 thru 30 MHz: coax, balanced lines, random wires. Built-in balun, 
SWR, dual-range forward and reflected power meter. 

[  INTIM  7. 

WI. I'll, I TO 

3 RILOWATT SERIES 

MODEL 10.).981 

The NEW MFJ-981 3 KW Versa Tuner IV lets 
you run up to 3 KW PEP and match any feedline 
continuously from 1.8 to 30 MHz: coax, balanced 
line or random wire 

This gives you maximum power transfer to 
your antenna for solid OSO's and attenuates har-
monics to reduce TVI and out of band emission. 
An accurate meter gives SWR, forward, reflect. 

ed power in 2 ranges (2000 and 200 watts). 

A new all metal, low profile cabinet gives you 
RFI protection, rigid construction, and sleek styling. 

Built-in balun, SWR, 
dual-range forward and 
reflected power meter. 

$ 
Black finish. Rich anodized aluminum front panel. 
5x14x14 inches. A flip down wire stand tilts 
tuner for easy viewing. 
Efficient, encapsulated 4:1 ferrite balun. 500 

pf, 6000 volt capacitors, 18 position dual inductor. 
17 amp. 3000 volt ceramic rotary switch. 2*/{i 
meter. SO 239 coax connectors, ceramic feedthru 
for random wire and balanced line Binding post 
for ground 

Every single unit is tested for performance and 

inspected for quality. Solid American construction, 

19995 
quality components. Full one year limited warranty. 

For your nearest MFJ dealer, call toll free 
800 647 1800. Stop by your dealer Compare it 
feature for feature with other tuners. Compare its 
value, its quality and its performance. 

After a truly side by side comparison, you'll 
be convinced that its value, quality and features 
make it a truly outstanding value. 
Why not visit your dealer today and see the 

NEW MFJ 981 3 KW Versa Tuner IV? If no 
dealer is available order direct from MFJ. 

MFJ-982 3 KW VERSA TUNER IV has balun, 7 position antenna switch. Matches 
thing: coax, balanced lines, random wires continuously from 1.8 to 30 MHz. 
Hexibie 7 position antenna switch lets you 

select 1 coax thru tuner and 2 coax thru tuner 
or direct, or random wire and balanced line. 
Up to 3 KW PEP. Match any feedline from 1.8 

to 30 MHz: coax, random wire, balanced line. 

Gives maximum power transfer. Harmonic at-
tenuation reduces TVI. out of band emissions. 
Black metal cabinet, anodized aluminum front 

panel f lip down wire stand 5x14x14 in 

Encapsulated 4:1 ferrite balun. 500 pf, 6000 
volt capacitors, 18 position dual inductor, 17 amp 

• 7 position 

antenna switch 
• 4:1 ferrite balun 
for balanced 
lines 

ceramic  switches  SO 239  coax  connectors, 
ceramic feedthru for random wire, balanced line, 
binding post for ground 
Made in USA. One year limited warranty 

See it at your nearest dealer. If no dealer 
available order direct from MFJ 

199" 

IC 

every-

f a 1 
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If you already have a SWR/wattmeter, the 
MFJ-982 is for you. 

MFJ-980 3 KW VERSA TUNER IV has built-in balun for balanced lines. Matches coax, 
balanced lines, random wires, 1.8 to 30 MHz. 
Up to 3 KW PEP. Match any feedline from 1.8 

to 30 MHz: coax, random wire, balanced line. 
Heavy duty encapsulated 4:1 ferrite balun. 
Gives maximum power transfer. Harmonic at 

tenuation reduces TVI. out of band emissions. 
Black metal cabinet, anodized aluminum front 

panel. Flip down wire stand. 5x14x14 in. 

500 pf, 6000 volt cap., 18 position dual induc 

• Encapsulated 4:1 
ferrite balun for  $ 1 6 9 9 5 
balanced lines 

for, 17 amp ceramic switches 
Made in USA. One year limited warranty 
See it at your nearest dealer. If no dealer is 

available order direct from MFJ 
This is MFJ's lowest priced 3 KW Versa 
Tuner IV. 

11717 

FOR YOUR NEAREST DEALER OR FOR ORDERS 

CALL TOLL-FREE 800-647- 1 800 
Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping).  ,,FA52 

Order today. Money back if not delighted. One year limited warranty. Add $8.00 shipping/handling. 

For technical infor mation, order/repair status, in Mississippi, outside continental USA, call 601-323-5889. 

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

MFJ ENTERPRISES, INC. P. O. BOX 494 cha go 

MISSISSIPPI STATE, MISSISSIPPI 39762 

vo Reader Service—see page 195 53 



ICOM Transceiver 2M FM 
SSB IC 211 

Yaesu FT101ZD 

The LE MER In the Morthwest! 
ATLAS • ICOM • KENWOOD • YAESU 

Come to ABC Communications today for the best solution to your 
particular communication requirements, whether they be Amateur, 

Two- way Business Band, VHF Marine or Police Scanner 

Kenwood 7625 
2m FM Transceiver 

-1M1" 

KENWOOD Transceiver 
TS-820S 160 thru 10M 

KENWOOD Transceiver 
TS-520S 160 thru 10M 

DENTRON MT-3000A 
Deluxe Tuner 

DENT RON 160-10 AT (not shown) 
Super Tuner 

Kenwood 7600 
2m FM Transceiver 

NOTIONINIDE TOLL FREE NUMBER 
1.800.426.6937 

4,71/vwashington state:1.800.562.7625  

COMMUNICATIONS  -- A46 

YAESU 901 DM 

We also handle Wilson, Cushcraft, Hy-Gain, Antenna 
Specialists, KLM, etc. 
Attention Washington residents: Come on in for ex-
cellent service in our complete Communications Repair 
Shop. 

Write or call for SPECIAL tower, rotor, antenna package! 
Tr-So, Rohn, Wilson Towers, Shipping Info: F.O.B. Seattle 
via UPS, truck, or parcel post. 

Washington residents add sales tax. 

bailat.PCIA0 

17550 15TH AVE NE •SEATTLE WASH 98155 •12061 364.8300 11S4  

Other locations: (Walk-in customers only) • Bellevue — 12001 N. E. 12th • Everett — 4610 Evergreen Way • Open Mon. thru Sat. 
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CALL TOLL FREE 

1-800-228-4097 
Corn munications Center 

443 N 48th Street 
Lincoln, Nebraska 68504 

In Nebraska Call (402)466-8402 

, 

Antenna Sale! 
TH6DXX 

TH3MK3 

TH3JR 

Hy-Quad 

205BA 
155 BA 

105 BA 

204BA 
204MK5 

153BA 

103BA 
402 BA 

BN 86 
TH2MK 3 

18HT 

Super Thunderbird 

3 el. 10-15-20M beam 
3 el. 10-15-20M beam 

2 el. 10-15-20M Quad 

5 el. "Long John" 20M beacn 
5 el. "Long John" 15M beam 

5 el: - Long John" 10M beam 

4 el. 20M beam 
5 el. conversion kit 

3 el. 15M beam 
3 el. 10M beam 

2 el. 40M beam 
Balun for beam antennas 

2 ei 10-15-20M beam 

Classic 33 

Classic 36 
TA 33 
TA 36 

TA-33 Jr. 
TA .40K R 

HY-GAIN 
Regular  Special 
$299.95  $239.95  18HT 
229.95  179.95  18AVT/WB 

149.95  129.95  14A VQ/VVB 
229.95  179.95  12AV0 

289.95  229.95  14RMQ 
169.95  139.95  5BDO 
119.95  99.95  2BDQ 

219.95  179.95  66B 
99.95  79.95  203 
79.95  69.95  205 

54.95  44.95  208 

209.95  169.95  214 
15.95  15.95  LA 1 
149 95  119 95 

MOSLEY 
3 el. 10, 15, 20 Mtr. beam 

6 el. 10, 15, 20 Mtr. beam 
3 el. 10, 15, 20 Mtr. beam 

6 el. 10, 15, 20 Mtr. beam 

3 el. 10, 15, 20 Mtr. beam 
40 Mtr. Add On 

ATB-34  4 ele. 10, 15, 20 Mu. beam 

ATV-4  10, 15, 20, 40 Mtr. Vertical 

ATV-5  10, 15, 20, 40, 80 Mtr. Vertical 
AR X-2  2 Mtr. Ringo Ranger 

AR-6  6 Mtr. Ringo 
AR X-220 220 Mhz. Ringo Ranger 
AR X-450 435 Mhz. Ringo Ranger 

A144-11  11 ele. 144-146 Mhz. beam 

3-TBA 
4 BTV 

5-BTV 

RM-75 
RM-75S 

G6 144B 

G7 144 

CUSHCRA FT 

Hy-Tower 80-10M vertical  299.95 
80-10M Trap vertical 
40-10M Trap vertical 

20-10M Trap Vertical 

Roof Mounting kit (verticals) 
80-10M Trap doublet 
80-40M Trap doublet 
6 el. 6M beam 
3 el. 2M beam 

5 el. 2M beam 

8 el. 2M beam 
14 el. 2M beam 

Deluxe lightning arrestor 

Regular  Special 
304.75  209.95 

392.75  269.95 

264.00  189.95 

392.75  269.95 
197.00  149.95 
119.95  89.95 

289.95  219.95  A147-11 
89.95  69.95  A147-22 
109.95  89.95  A144-10T 
39.95  32.95  A144-207 

36.95  32.95  A147-20T 

39.95  32.95  A430 11 
39.95  32.95  A432-207 

36.95  30.95 

HUSTLER 
3 ele; 10, 15, 20 Mtr. beam 
10-40 Mtr. Vertical 
10-80 Mtr. Vertical 

75 Meter Resonator 

75 Meter Super Resonator 

2 Mtr. Base Colinear 
2 Mtr. Base Colinear 

WI LSON 
System One  5 ele. 10, 15, 20, Mtr . Beam 

System Two  4 ele. 10, 15, 20 Mtr. Beam 
System Three 3 ele. 10, 15, 20 Mtr. Beam 

WV-1  10 -40 Mtr. Vertical 

ROTORS 
Hamill  $125.00  T2X Tailtwister $199.95 

Call for prices on rotor cable, Coax, Towers, and Accessories. 

804kAMERICARO 

11 ele. 146-148 Mhz. beam 
22 ele. Power Pack 
2 Mtr. "Twist" 10 ele. 

2 Mtr. "Twist" 20 ele. 
2 Mtr. beam 

432 Mhz. 11 ele. beam 
430-436 Mhz. Beam 

259.95  189.95 

99.95  79.95 

134.95  99.95 

16.95  14.50 
31.95  27.50 
79.95  59.95 

119.95  89.95 

274.95  229.95 

219.95  179.95 

179.95  149.95 
79.95  69.95 

99.95 

69.95 
39.95 

33.95 
89.95 
49.95 
119.95 

15.95 
17.95 

25.95 

31.95 
59.95 

Regular  Special 
239.95 
79.95 
57.00 

32.95 
29.95 

69.95 
39.95 

99 95 

49 95 

36.95  30.95 
109.95  89.95 

42.95  34.95 
62.95  52.95 
62.95  52.95 
34.95  29.95 

59.95  49.95 

Alliance HD 73 $109.95 

All prices do not include shipping. 

We carry all m ajor brands of ha m radios 
AT DISCOUNT PRICES 

Yaesu  Kenwood - Drake  ICOM - Dentron - 
Ten-Tec - Swan  Tempo - Midland -- E.T.O. - Wilson 
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INFLATION FIGHTER 
FROM G.I.S.111.0. AND 

INNERSPACE AMPLIFIER CORPORA'T1ON 

$100.0° 
DISCOUNT 
IPS 30D 
30ADC Intermittent 
20 ADC Continuous 
Variable Front Panel Voltage Control 
3-14 VDC with Digital Volts 
and AMP Readout 

IPS 15D 
15 ADC Intermittent 
10 ADC Continuous 
Variable Front Panel Voltage Control 
314 VDC with Digital Volts 
and Amp Readout 

$100.0° 
DISCOUNT 

USER NET 

$ 1 00. °°  
DISCOUNT 

INFLATION 
FIGHTER 

PRICE 

$ 2 49. 95  

IPS 15D 

$2 9 9. 95  $1 9 9. 95  

$100.°° 
DISCOUNT 

$80.00 
DISCOUNT 
IPS 30M 
30 ADC Intermittent 
20 ADC Continuous 
Variable Front Panel Voltage Control 
3-14 VDC with Illuminated Volt 
and Amp Meters 

IPS 15M 
15 ADC Intermittent 
10 ADC Continuous 
Variable Front Panel Voltage Control 
3-14 VDC with Illuminated Volt 
and Amp Meters 

$80 (N)  
DISCOUNT 

USER NET 

IPS 15M 

$2 39. 95  

$ 8 0 .00 

DISCOUNT 

INFLATION 
FIGHTER 
PRICE 

$ 2 09. 95  

$159.95 
$80 coo 
DISCOUNT 

$60.00 
DISCOUNT 

IPS 30 
30 ADC Intermittent 
20 ADC Continuous 
Internally Voltage Adjustable 

IPS -15 
15 Intermittent 
10 ADC Continuous 
Internally Voltage Adjustable 

DISCOUNT 

USER NET 

IPS 30 

$229.95 

$60.00 
DISCOUNT 

INFLATION 
FIGHTER 
PRICE 

$169.95 

IPS - 15 

$ 1 7 9. 95  $119.95 

DISCOUNT 

,622G.I.S.M.O. 1-800-845-6183 
In S.C. call 1-366-7157 
2305 Cherry Road, Rock Hill, S.C. 
29730 (Exit 66-B off I-77) 



TOWER ELECTRONICS 
SAVE OVER $100 1 

An Offer You Can't Refuse... 
0000000  .,1111 ,11 0000000000 11111\111\IS ,A , 

/111 iiiiiiiiiiiii I tttttttttttt I ttttttttt 11111111 ”\\I “\S M 

" '''I',,,,, 

1////1 ii iii 

YAESU FT-101ZD TRANSCEIVER 

YAESU SP-901P PHONE PATCH 

YAESU YD-148 

BASE STATION 
MICROPHONE 

.6  

. . . from Tower Electronics. 
The all-new Yaesu FT-101ZD, proud 

successor to the world famous FT-101E! 
This unit is chock full of all the 

features you have ever wanted such as: 
• Full coverage 160-10 meters. 
• Digital plus analog readout. 
• Speech processor. 
• Noise blanker par excellence. 
. . . plus interface with FT-901 series 

components! 

PLUS. 
The Yaesu SP-901P Phone Patch . 

PLUS... 
The Yaesu YD-148 Base Station 

Microphone. 

This is a $1000 package at usual 
amateur net pricing - yours for only . . . 

$ 89500 

(Note: Send cashier's check or money order and well 
ship UPS Brown Label same day order is received AT 
NO CHARGE TO YOU!) 

24001 Alicia Parkway, Mission Viejo, CA 92675 • Ph: 714/768-8900 T44 

HOURS: Tues.-Fri.: 10 a.m.-6 p.m. Sat.: 9 a.m.-5 p.m. Sun: Noon-4 p.m.  YAESU service & repair specialists. 

W EI M M E11 = = = =11111 = =IM MI M MINIIIIIIINIM M M M M M M MIUM MINI UMI R 

I  TOWER ELECTRONICS 24001 Alicia Parkway, Mission Viejo, CA 92675 • Ph: 714/768-8900 
I 

I  PAYMENT BY:  MASTERCHARGE #   EXPIRATION DATE   I 

I  CHECK D CREDIT . _  VISA *   I 
I C.O.D. EJ CARD 

(Cakforma Res ents add 6°. Sales Tax)  OTHER   I 

I  I 
 I  NAME   

I   

I  ADDRESS   I 

I  I 

I CITY STATE. ZIP  PHONE  I 

I  I 
I Oiler Good Thru May 1979 SIGNATURE   

I 

IIIMO M M MO M M EI M M M MON E M MINI E M M . M1.11.11iiii M MIII M M EM 
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Call Le l-800443-7765 
• Retail Price Catalog 
• Monthly Computerized Used Equipment List 
• Courteous, Personalized Service 

....s101.1111111111116. 

WILSON 
MARK IV 

TEN TEC OMNI-D 

Ki.Ntkr )1) ICOM IC 701 

fa 

GLA-1000 CPU 2500 R/ K 

1111111111111111111111111111111111111•1110111.11111111k 

OVER 50 BRANDS IN STOCK  * NEW AND USED EQUIPMENT 
"Get on our used equipment mailing list" 

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

* FREE CATALOG 
"Prices of all major manufacturers" 

* SAME DAY U.P.S. SHIPPING 
"Just a phone call away" 

* COMPLETE RADIO SERVICE SHOP 
"Mail Order Repair Service" 
• Fast Efficient Service • We Repair All Brands 
• All Work Guaranteed • Amateur Extra/First Class 
Licenses • Send Us Your Defective Equipment U.P.S. 
Collect • Please Include Manual and Power Supply 
• Free Shipping Both Ways If Work Is Done 
• Most Repairs Done and Shipped Within 7 Days 

• KENWOOD • SWAN • KDK • DENTRON • 
• MOSLEY • WILSON • YAESU • DRAKE • 
• LARSEN • BENCHER • PIPO • BEARCAT • 
• B &W • DATONG • ICOM • PANASONIC • 
• ARRL PUBLICATIONS • ALLIANCE • MFJ • 
• CUSHCRAFT • TRAC • MICROLOG • CDE • 
• FINCO • DSI • DAYBURN INSULATORS • 
• BIRD • ASTAT1C • HAM KEY • REGENCY • 
• HUSTLER • SAXTON • TEN TEC • AMECO • 
• AMCOMM • CALL BOOK • KLM • TEMPO • 
• ATLAS • ALDA • COVERCRAFT • HY-GAIN • 
• J.W. MILLER  • MURCH  • PFENTONE • 
• SHURE • TAB BOOKS • SAMS BOOKS • 
• ROHN • BUTTERNUT • Plus Many More! • 

OUR FINE REPUTATION SPEAKS FOR ITSELF 

"YOU SHIP IT 

WE FIX IT" 

• 

HOMA 
COMMUNICATIONS 

Call 
or Write 
for your 

super quote 

today! 

95 Kitts Lane, Newington, Conn. 06111  Connecticut Residents Call: 

"Near ARRL Headquarters"  (203) 667-0811 

master charge 

OPEN MON.-FRI. 10-6 • THURS. 10-8 P.M. • SAT. 10-4 

EASY DIRECTIONS: Rt. 15 South — 2 blocks past McDonald's 
(Berlin Turnpike) 
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A Look at 

New Equipment — All new equipment on display is operating  Used Equipment — We recondition and guarantee all our used 
for actual "on the air" QS0's. We really know our gear!  equipment. We make sure it satisfies you! 

COMMUNICATIONS 

Service Shop — You've probably heard of our fine service  Inventory Warehouse — Our large volume assures you the 
reputation — using Cushman CE4B signal generators, Hewlett  best prices! 
Packard oscilloscopes, Bird wattmeters — we fix it right! 

And Our Service Is Even Better! 
Give Us a Call and See 
For Yourself! 

T34 

1-800-243-7765 95 Kitts Lane, Newington, Conn. 06111 

(203)667-0811 

COMMUNICATIONS 

10° Reeder Service—see page 195 59 



Now from 
J. W. Miller 
PA WA DAI WA 
C ORPORATI ON 

CN-620 

Communications 
Essentials 

gmem.0 .,  o 

CN-720 

... 

SWR & Power Meters 
Models CN-720 and CN-620 

Simultaneous direct reading SVVR, 
Forward Power and Reflected Power 

RF Speech Processor 
Model RF-440 

Increases talk power 
with splatter free operation. 
RF clipping assures low distortion. 

Coaxial Switches 

2 position/Model CS-201 
4 position/Model CS-401 

MINNESOTA  PENNSYLVANIA 

Northwest Radio Trevose Hamtronics 
Duluth (218) 727-1565  Trevose (215)357-1400 

MISSOURI  SOUTH DAKOTA 
Ham Radio Center  Wholesale Electronics 

Available from these authorized distributors  St. Louis (314) 9916060  Mitchell (605) 996-2233 
NEW JERSEY  Burghardt Amateur Center 
Route Electronics 46  Watertown (605)886-7314 

ARIZONA  DELAWARE  Totowa (201)256-8555 TENNESSEE 
Kryder Electronics  Delaware Amateur Supply NEW YORK Germantown Amateur Supply 
Phoenix (602)249-3739  New Castle (302) 328-7728 Genesee Radio & Parts  Memphis (901)452-4276 

ARKANSAS  FLORIDA  Buffalo (716) 873-9661  TEXAS 
Lavender Distributors Hialeah Communications Harrison Radio Corp. Wholesale Electronic Supply 
Texarkana (501)733-4631 Hialeah (305) 887-5936 Farmingdale (516)293-7990  Austin (512) 478-9568 

CALIFORNIA  GEORGIA  Barry Electronics  Douglas Electronics 
Ham Radio Outlet Ack Radio Supply New York (212) WA 5-7000 Corpus Christi (512)883-5103 
Anaheim (714)761-3033 Atlanta (404)351-6340 Harvey Radio  AGL Electronics 
Henry Radio Co. ILLINOIS  New York (212)575-5200  Dallas (214)241-6414 

Anaheim (714)772-9200 TriState Electronics Corp. T & M Electronic Supply  Tracy Electronics 
Electronic City Mount Prospect (312)255-0600 Patchogue (5161289-2520  Fort Worth (817) 292-3371 

Burbank (213) 842-5275 Spectronics, Inc. Radio World  Angie Electronics Supply 
Ham Radio Outlet  Oak Park (312) 848-6778  Oriskany (315) 337-2622  Houston (713)659-8386 
Burlingame (415)342-5757 INDIANA  Harrison Radio Corp.  Electrotex 
Sandy's Electronic Supply Graham Electronics Valley Stream (516)872-9565  Houston (713) 526-3456 
Canoga Park (213)346-8353  Indianapolis (317)634-8202  OHIO  Madison Electronic Distributors 
Webster Radio Inc.  Rodefeld Co., Inc. Universal Amateur Radio  Houston (713) 568-0268 
Fresno (209)224-5111  Richmond (317)966-3505  Reynoldsburg (614)866-4267  Space Radio Supply 
Henry Radio Co. IOWA  Srepco Electronics  Houston (713)688-4594 
Los Angeles (213)477-6701 Dayton (513) 224-0871  Appliance & Equipment Co. 

Mid-State Distributing San Antonio (512) 733-0334 
Tower Electronics  Des Moines (515)244-7231  OKLAHOMA 
Mission Viejo (714) 768-8900 KANSAS  Radio Inc. UTAH 
ZacKit Corp. Tulsa (918) 587-9123  Ballard Supply 
Monterey (408) 375-3144  Associated Radio Communications   Overland Park (913) 381-5900 Kryder Electronics  Salt Lake City (801)972-2430 

Mountain View (415)968-8894  Electronics,  Inc.  VIRGINIA  
U-do Electronics Oklahoma City (405 ) 789-1951  

Salina (913) TA 7-7377 OREGON  EEB 
Conway Electronics Vienna (703)938-3350 
Poway (714) 566-5090  Radio  Suppl y Portland Radio Supply 

Salina (913)823-6353 Portland (503)228-8647 WASHINGTON 
ZacKitISacramento Portland Radio Supply Amateur Radio Supply 
Sacramento (916)446-3131 Amateur  Radio  Supply  Wichita (316) 264-9166  Medford (503) 773-5815  Seattle (2136)767-3222 
Ham Radio Outlet 
San Diego (714) 560-4900 MAINE 
Western Radio  Radio Supply 
San Diego (714)239-0361  Auburn (207)784-5486  Exclusive USA agent for these units; 
Ouement Electronics Inc. MASSACHUSETTS 
San Jose (408) 998-5900  You-do-it Electronics in quiries  invited.  
Ham Radio Outlet Needham (617) 449-1005 
Van Nuys (213) 988-2212 Tufts Radio & Electronics 
COLORADO  Medford (617) 395-8280 

CW Electronics MICHIGAN 

Denver (303) 893-5525 Purchase Radio SupplyIll 1 11  J. W. M ill er D i vi si o n 
CONNECTICUT  Ann Arbor (313) NO 8-8696 

Thomas Communications  Communications  Unlimited,  Inc  BELL INDUSTRIES  ,- B47  
Newington (203)667-0811  Canton (313) 459-5050 

Radio Supply & Engineering  19070 REYES AVE. • P.O. BOX 5825 
Detroit (313)435-5660  COMPTON, CALIFORNIA 90224 

60 L,  Reader Service—see page 195 



Full Features and 
Superior Performance 
ST-6000 RTTY DEMODULATOR 

Select Ax & Tx Shifts 
Accurately Tuned Ax Filters 
Crystal Controlled Tx Tones 
True Transceive Operation 

Hard-Limiting [ FM I 
or 

Non-Limiting [ AM I 
Reception 

Invert Both Rx Demod. 
and Tx Tones 

Correct for 
Bias Distortion 

Tuning Oscilloscope 
[Front Panel Controls] 
Meter Indicator Option 

Also Available 

Data Status Indicators 

I 
Loop 1  Post-Autostart  Pre-Autostart 

Correct For/ 
Multi-Path Distortion 

Local Loop Operation 

Autostart with: 
o Motor Control 
o Mark lold 
o Antispace 

Automatic Tx/Rx Station 
Control with Keyboard 
Operated Switch I KOS I 

W 

1 11 1 1 1 1 1. . 

Why not have the best?  _ 
, 

The HAL ST-6000 Demodulator offers outstanding performance, versatility, and ease of 
operation. The Receive Demodulator features multiple-pole active filters available for "high" or "low" tones. 
These filters are frequency-matched to the transmit tone crystals for true transceive operation. Input 
bandpass filters, discriminator filters,and post-detection filters are carefully designed and tested for optimum 
weak-signal recovery. The ST-6000 has an internal loop power supply, 2 loop keyers, RS-232, MIL-188C, and CMOS 
data I/0, and rear panel connections to data and control circuits for connection to UART and computer devices. 
Use it with the HAL DS-3000 KSR for the best in RTTY performance.  $595.00 

Write today for HAL's latest RTTY catalog. 

HAL COMMUNICATIONS CORP. 
Box 365 
Urbana, Illinois 61801 
217-367-7373 

For our Overseas customers: 
see HAL equipment at: 
Richter & Co.; Hannover 
I.E.C. Interrelco; Bissone 



3/4 KILO W ATT D C INPUT 

ALL M O DE V HF A MPLIFIER 

SPECIFICATI ONS: 

Frequency Range 

Po wer Output, Max 

Circurtry 

M odes of Operation 

Duty Cycle 

Gain, Typical 

8 W atts Input 

12 W atts Input 
15 Watts Input 

Pri mary Wiring 

TrR S witching 

Spurious 

Po wer Output Select 

Metering, Lighted 

Cooling 

Te mperature Controi 

Auxiliary Output 

Design Layout 

W eight 

Size (We H KO) 

M ounting 

Connectors 

USA Price 

144 148 M Hz No Tuning 

350 to 400 W atts 

Fully Transistorized 

A M FM SSB.C W FlTTY 

Continuous Duty 

300 W atts Output 

350 W atts Output 

400 W atts Output 

Built-in AC Po wer Supply, 115/230 VAC 

Built-in 1 K W Coaxial TrR Relay 

80c1B do wn all Har monics 

f30dB do wn all Spurious 

10 Watts (LO W) or 350 Watts (HIGH) 

Front Panel All M ode Set Indicator 

Convection SSB and C W 

M odel F135 or F235 required for 

continuous FM operation 

Built in Ther mo-S witch for Fan Control 

13 Volt at 3 A mperes on Rear Panel 

Hinged A mplifier and Heatsink Top 

Asse mbly for easy Accessibility and Service 

52 pounds. 24 kilogra ms 

17x8x13". 432x203x330 m m 

Bench M ounting, Rubber Bu mpers 

Rack M ounting, 19" Adaptor Kit (OPTIONAL) 

50-239-UHF 

$895.00 FOB Factory 

M ODEL: V350 

FOR BASE STATION 

REPEATER USE 

RE PO WER LABS, INC. 
PCkNER  11013-118th Place NE • Kirkland. Washington 98033 • Telephone (206)822-1251 • TELEX No. 321042 LArs 

RECITAL THEATRE  CONSOLETTE II 

You can 
assemble any of these 
Schober Organs 

SPINET 

S79 

—and save 50% off store prices. 

This coupon will bring you the 
fascinating Schober color cata-
log which describes the organs 
and shows you how easy it is to 
assemble them from Schober's 
complete kits. Include $1 if you 
want a 12-inch demo record. 

The L.r dUlt(Ci Organ Corp., Dept. 016 
43 West 61st Street, New York, N.Y. 10023 
Please send me the Schober Organ Kit 
Catalog 
Enclosed is my $1 for the 12-inch demo 
record 

Name 

Address 

City   State  Zip 

to o,̀De)< S P ((  CB c"•' • C s t an dard 

• 2 meter 
• Scanners 

• Amateur Bands Vs • General Communication 
nNe • Industry 

• Marine VHF 
• Micro processor crystals 

Send 10 for our latest catalog. Write or 
, phone for more details. 

csips easy 

to 

2400 Crystal Drive 
Ft Myers. Florida 33907 
all phones 18131936-2397 

Im m mi mj, 

% YEARS WARRANTY! 
EXACT Replacements for 

SYLVANIA 
ECG Tra 

ri?k, 

nsistor-Diodes-lCs 

ECG#  ECG#  ECG#  ECG. 
i 00  Sit  62  95  220  1 71  289  88 
101  98  64  75  221  1 90  2%  98 
102  96  65  95  222  199  291  199 
1029  98  71  37  223  2 79  292  226 
103  1 05  729  72  224  506  293  I 08 
1038  1 11  75  62  225  434  ?94  I 14 
104  1 06  76  06  226  1 67  295  202 
105  227  77  49  228  1.35  297  1 13 
106  80  79  69  229  I 06  298  1 13 
107  79  80  88  230  360  ?99  202 
108  89  81  65  231  396  300  202 
121  215  82  35  232  70  302  280 
123  69  83  63  233  .74  306  280 
1238  79  84  37  234  .72  307  257 
124  53  85  70  235  2.45  308  765 
'26  16  868  46  236  5.78  3091(  327 
. 27  60  879  46  237  5.07  310  765 
'2B  37  88  59  238  79.6  311  213 
129  56  89  59  239  302  312  113 
'30  95  90  55  241  I 7t  313  1 00 
, 31  98  91  07  242  190  314  785 
'32  01  92  96  276  872  315  201 
'33  14  93  04  278  2 313  318  274 
152  43  94  82  279  585  317  24 20 
153  85  958  67  280  506  318  20 60 
154  85  96  95  281  635  3t9  III 
,55  202  97  89  282  424  320  26 00 
151  1 43  98  89  283  632  321  765 
155  1 08  99  59  284  735  322  1 80 
'59  86  10  37  285  799  323  353 
160  1 43  1 i  56  286  575  324  353 
161  98  18  013  287  69  325  27 50 
162  575  19  36  288  74  326  96 

• RUS H, All Order Shipped Same Day Received 

• FREE Freight on all prepaid orders 

• EXCLUSIVE 3 YEAR CONDITIONAL WARRANTY' 

• NO Min, Order-Quantity Discounts Available 

• Exact ICs & Diodes In Stock 

• Longer Hours Mon-Sat 9a-10p. Sun 1-7p 
• Call or write today—to place your order (51t0-465-3367 

Communications & T.V. Unlimited 
Dept 73, 17 Washington St.. Rensselaer. N.Y. 12144 

DISTRIBUTOR INQUIRIES INVITED 
T.V.-C.B.•AMATEUR RADIO-STEREO-MONITORS-

ELECTRONIC PARTS  i.••• C105 
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TET ANTENNA SYSTEMS 
Multi Band Beam Super DX Series 

NEW HIGH PERFORMANCE TRI-BAND BEAMS AS GOOD AS FULL-SIZE MONOBAND ANTENNAS 
TET Beams employ a hybrid system which combines separate full-size driven elements for each band with Hi-Q trap 

parasitic elements. The resulting antennas feature high radiation efficiency, 3 KW power rating, and an excellent VSWR 
across all three bands. 

3F35DX 

3F37DX 

MODEL    3F37DX 3F35DX 
BAND 14  21 28 14 21 28 
ELEMENTS 7   5   
ELEMENTS PER  20m  3  3 
BAND  15m  5  3 
  10m  5   3   
ANTENNA GAIN  20m  8. 5dB  8. OdB 

15m  10dB  8. 5dB 
  10m  10dB   8. OdB  
FRONT BACK RATIO  25dB   20-25dB  
MAX. POWER INPUT   3kw   3kw  
VSWR   W t.r)  1.5 (b.ier)  
IMPEDANCE    5 0 n   50Q  
MAX. ELEMENT L.   10. 5m  10. 5m  
BOOM LENGTH   7. 5m   5. Om   
BOOM DIAMETER  50mm   50mm  
TURNING RADIUS 5. 3m   5. 25m  
WIND RATING    40m/sec.  40m/sec.  
SUITABLE MAST   50mm   50mm  
WEIGHT   23kg 17kg   

"S WISS QUAD VHF SERIES 

SQ-22 TWO METER DUAL QUAD 

9! 

The simple, lightweight SQ-22 consists of a pair of two-
element quads on a single boom. Both elements of each 
quad are driven with a phase difference between ele-
ments. The result is a two meter antenna with increased 
gain and an improved front-to-back ratio when compared 
to conventional designs. 

KEN PRO ROTATORS 
KR-600 

425 Highland Parkway. Norman, Oklahoma  73069 

Tel (405) 360-6410 

KR-500 

,TTET U.S.A. 
V Reader Servrce —see page 195 
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Dick Kelly W6BKY 

Box 1457 
Campbell CA 95008 

The DXer's Secret Weapon 
— costs you nothing 

Chart your way to DXCC. 

Having recently (final-
ly) received QSLs 

from all fifty states and ap-
plied for my WAS award, I 
began thinking of other 
goals to pursue. DX came 
to mind. 
I have been a ham since 

1956, but, until a few 
months ago, I had never 
given much thought to 
working DX. From 1956 

MY WEEKEND 

OPERATING 

HOURS 

MY WEEKDAY 

OPERATING 

HOURS 

through about mid-year 
last year, my total DX was 
probably less than a dozen 
contacts (including XEs 
and VEs)— not an impres-
sive record for some twen-
ty years of casual ham-
ming. Which brings us to 
my first observation about 
DXing: 
Casual hamming does 

not produce DX contacts! 

WEEKEND Ox 

- - SOUTH AMERICA — . 

(CONTINENTAL) 

-e -6 -• -2 

"So," I said to myself, 
"you gotta get serious if 
you are going to work DX." 
Let's see—probably 

should get a linear so I can 
run a kW with the big guns. 
Gonna need a beam to 
replace my forty/fifteen 
meter vertical and that 
means a tower with a good 
base and heavy-duty guy 
wires. Oh yeah, some coax, 

AFRICA 

EUROPE — . 

•2 •6 

ASIA 

WEEKDAY DX 

•6 

• P•CIF IC ISLANDS • 

06 00 

07 00 

OR 00 

09 00 

.0 00 

II 00 

.2 00 

5 00 

i• 00 

15 00 

is 00 

17 00 

IS 00 

00 

20 00 

2. 00 

22 00 

25 00 

24 00 

01 00 

02 00 

03 00 

04 00 

05 00 

OR 00  .0 00  12 00  .4 00 

10 00  12 00  14 00  HS 00 

.2 00  14 00  11 00  11 00 

i• 00  .6 00  III 00  20 00 

16 00  .6 00  20 00 

le 00  20 00 

20 00 

16 00 

la 00 

20 00 

iS 00 

20 00 

OS 00 

20 00 

OS 00 

10 00 

OS 00 

10 00 

12 00 

OS 00 

011 00  .0 00 

.0 00  i2 00 

12 00  .4 00 

18 00  is 00 

-10 

Oa 00 

10 00 

12 00 

14 00 

.6 00 

15 00 

MY CIRT TIME 

Fig. 1. Shaded areas show DX windows for my usual operating times. See text for details. 

some connectors, etc., etc., 
etc. Good grief! Getting 
serious about DX is going 
to run me into serious 
financial problems! There 
has to be another way! 
After some head-scratch-

ing and a little reading in 
back  issues  of  ham 
magazines (mostly 73), I 
came up with a secret 
weapon for DX. With this 
secret weapon, my DX con-
tacts went from a dozen or 
so in twenty years of ham-
ming to seventy-four in a 
period of less than six 
months (not counting XEs 
and VEs)! If I had been 
making DX contacts at that 
rate during my previous 
twenty years on the air, I 
would have (can you 
believe it?) 3,040 DX QS0s 
to my credit by now. DXCC, 
here I come! 
"What's the secret?" you 

ask. "How can I get one?!" 
you continue. Well, you 
are in luck. I am going to 
share my "secret weapon" 
with you for exactly what it 
cost me—nothing. 
That's right, my weapon 

(shown in Fig. 1) cost not 
one red cent. 
"You gotta be kidding," I 

can hear you saying, 
"that's nothing but a chart 
showing times in various 
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places around the world." 
You got it right! 
I am sure that my secret 

weapon is no secret at all 
to those guys who have 
DXCC certificates hanging 
on their walls, but, for 
those of us who are DX 
novices, it can be a real 
discovery. 
"Okay, how does a time 

chart help with DX?" you 
ask (if you are one of those 
who do not already know). 
"Glad you asked that," I 

answer. 
While trying to think of 

low-cost ways to improve 
my DX abilities, I reasoned 
that one requirement for 
working DX is that there 
have to be some DX sta-
tions on the air for me to 
contact. "Elementary, and 
obvious to the most casual 
observer," you say. 
"Yes," I reply, "but they 

must be on the air when 
band conditions allow con-
tact between their part of 
the world and my part of 
the world." 
"So," you say, "when are 

DX stations likely to be on 
the air at the same time 
that the bands are open?" 
Your question can be 
answered easily, but first 
we have to make a couple 
of assumptions. 
First assumption: Hams 

everywhere in the world 
probably have to hold some 
sort of jobs in order to 
buy the groceries and pay 
the electricity bill. Further-
more, they probably work 
about the same hours that 
you and I work: 0800 to 
1700 local time, Monday 
through Friday. This being 
the case, they probably get 
on the air during the eve-
nings and on weekends. 
(There are some DX hams 
who get on the air before 
going to work in the morn-
ing, and I salute those 
hardy souls and thank 
them for being there.) 
Second assumption: The 

bands I work most—forty  Let's take a look at one 
and fifteen meters—will  more example. Suppose I 
probably be open from  want to work some DX on 
about 0800 to 2000 local  Wednesday starting at 
time. I know that there are  about 1800 PST. What DX 

times when they stay alive 
all night, but these times 
have been rare in my ex-
perience, so I can't depend 
on that for DX. Besides 
that, I like a good solid 
eight hours of sleep every 
night. 

Armed with these two 
assumptions (which have 
proven to be good enough 
to dramatically improve 
my DXing), I constructed a 
chart that shows my "DX 
windows" to various parts 
of the world. Here are 
some examples of how I 
have used the chart. 

Let's suppose that I want 
to work England. Let's sup-
pose, further, that my time 
zone is Pacific Standard, 
U.S.A. (which it is). Looking 
at the chart, we see that 
England falls on GMT (by 
definition). Based on my 
first assumption, the 
English chaps are going to 
be on the air from 'about 
1700 to 2000 during the 
week. This period of time 
falls between 0900 and 
1200 PST—right in the 
middle of my work day! 
This means that I must 
work Englishmen on week-
ends, which is exactly what 
I have done several times 
recently around 1800 GMT. 

Here is another example. 
It has been very difficult 
for me to work Africa. 
Looking at the chart, it is 
easy to see why. Notice 
that there is only a two-
hour window (1900 — 
2000) during my usual 
weekend operating hours 
and no window at all dur-
ing my weekday operating 
hours. It is obvious that I 
must get on the air earlier 
on weekends or stay on the 
air later during the week if I 
am going to improve my 
chances for working 
Africans. This illustrates 
how the chart can be 
useful in pinpointing DX 
problem areas. 

will be available? The chart 
shows that Asia and the 
Pacific Islands will prob-
ably be in my DX window. 
This includes Australia, 
Japan, New Zealand, and 
Russia. I have found that 
the Russians get up early to 
get on the air, and the 
Japanese are on the air all 
the time (maybe hams 
don't have to work for a liv-
ing inJapan!?). So, the 
chart says that I can work 
VKs, ZLs, JAs, and UAs 
after dinner during the 
week, which is exactly 
what I do. 
I am sure you get the pic-

ture by now. DX is there to 
be had, and the secret is 
simple: 
Be on the air when DX 

stations are on the air! 
"Yes, but what kind of 

equipment does it take?" 
you ask. 
Well, my experience has 

been that the average DX 
ham is equipped with a rig 
similar to mine: about 150 
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Foiling the Mad Kerchunker 
— frustrate him with this circuit 

How to give ulcers instead of get them. 

Bill Wageman K5MAT/N5EE 

35 San Juan 
Los Alamos NM 87544 

Repeater operators! 
Arise! Fight back! 

Show the cads you're in 
charge! Stop getting ulcers 
because some refugee 
from the world of little 
children is playing with his 
toy and kerchunking the 
repeater! 
How do you feel about 

001 

VC C 

kerchunkers? Does the 
very first one get you 
down? Or does it take a few 
to wear on your nerves? Or 
can you stand it for hours 
on end? If you're in one of 
the first two groups, read 
on, but if you're in the lat-
ter group, take a ride on 
the Reading, and if you 
pass GO, collect $200 — 
you deserve it for your pa-
tience. This article holds 
little for you except educa-
tion about how grouchy 
much of the rest of the 

  C)31 -  

R3 

.00 

world is about kerchunk-
ing. 
So what's a kerchunk? 

Almost everybody who has 
operated on repeaters for 
any length of time has a 
pretty good idea, but there 
are some who may not yet 
have been exposed to the 
VHF-FM equivalent of tun-
ing up the HF-band rig on 
the air without any iden-
tification. It's a poor 
operating practice de-
signed mostly to allow the 
kerchunker to see if the re-

VCC 

Fig. 1. Schematic diagram. 
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peater is still alive. A more-
or-less quantitative defini-
tion (one that is necessary 
for this exposition) of a ker-
chunk might be stated: "A 
kerchunk is an unidentified 
key-up (or transmission) of 
short duration on a re-
peater input frequency." 
Most kerchunks are well 
under one second dura-
tion. 
With a decent definition 

of a kerchunk, we may now 
think about how to design 
a kerchunk detector on the 
repeater. Once you have 
the ability to detect these 
strange creatures, it's feasi-
ble to try to do something 
about them. What a guy 
cares to do depends heavi-
ly on the situation, but let's 
look at a few of the possi-
bilities. 
You can ignore them al-

together if you can stand it. 
There is a minor question 
about the legality of con-
tinually repeating uniden-
tified transmissions, but 
that's not the point. You 
can listen to the kerchunk-
ing for a short time and 
then shut off the repeater 
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for awhile. This denies re-
peater access to everyone, 
of course, but could result 
in a certain amount of 
"peer pressure" on the guil-
ty culprit(s). You could 
also, on the first kerchunk, 
measure the incoming fre-
quency (assuming there's a 
discriminator on the re-
peater), and then lock out 
only those incoming sig-
nals near that frequency. 
This solution is still not 
ideal, but it is already quite 
difficult to implement un-
less you have a micro-
processor-controlled re-
peater, so I have chosen 
the middle course. 
Let's suppose, for pur-

poses of discussion, that 
the control logic in your re-
peater is TTL-compatible. 
If not, you will have to use 
whatever level shifters that 
are necessary to make this 
true. Please note in the dis-
cussion that I have as-
sumed certain stated ac-
tive signal levels—yours 
may have to be inverted. 
So, somewhere you have 

a squelch-operated control 
signal. I'm assuming that 
when the squelch is closed 
you have a TTL high, and 
when it opens you have a 
TTL low. Let me call this 
signal SOS, for NOT 
Squelch-Operated Signal. 
The overhead bar, or the 
word NOT, means the ac-
tive signal is a low. If we 
capacitively-couple SOS to 
the input of a 555 timer (or 
'A of a 556), that timer will 
be triggered whenever the 
squelch opens, and its out-
put will go high. If we 
NAND the output of the 
timer with the SOS itself, 
it's evident that if the 
squelch closes before the 
timer goes low, we'll get a 
TTL low out of the NAND 
gate. Thus we have a ker-
chunk detector—if the 
key-up is shorter than the 
timer period, it's a ker-
chunk. 
I have chosen to do two 

things with this signal. It in-
crements a counter and 
starts another timer, which 
I'll call the limit timer. 

When the limit timer's 
period is up, it triggers a 
third timer which then 
issues a short reset pulse to 
the counter. We clearly 
don't want to shut off the 
repeater because it was 
kerchunked once on each 
of four consecutive days! 
However, the output of 

the limit timer is also 
NANDed with any one of 
the four outputs from a 
7490 decade counter. If the 
one output is chosen, only 
one kerchunk is needed to 
cause the output of the 
NAND to go low. If the 
two, four, or eight output is 
chosen, then it will take 
two, four, or eight ker-
chunks during the limit 
timer's period to cause the 
output of the NAND gate 
to go low. 
This signal is capacitive-

ly-coupled to still another 
timer, the off timer. This 
timer gets set when the 
NAND goes low, and its 
output stays high during its 
period, which may be 
anything you like. I have 
NANDed this timer's out-
put with a TTL control 
signal I've called KCENBL 
(Kerchunk Circuit ENaBle). 
This is a signal that must be 
provided by your control 
circuitry to enable (high) or 
disable (low) the anti-ker-
chunk circuit. If you don't 
want to mess with this sort 
of thing, just tie that pin to 
Vcc through a 1k resistor 
so that the circuit is always 
on. 
The output of this gate 

might be called OPR, for 
OPeRate. When this out-
put is high, the repeater is 
allowed to go on and off 
freely with the squelch, 
and when the output is 
low, the repeater is dis-
abled. If you need the op-
posite polarity to disable 
your repeater transmitter, 
it's easy enough to run this 
signal through an inverter. 
Note that the fourth NAND 
gate in the 7400 can be 
used as an inverter for 
either the input or the out-
put signal, if necessary. 
There is a desirable 

fourth connection to your 
repeater-control logic, 
called RESET (NOT RE-
SET). A TTL low on this 
line will reset the off timer 
to zero, independent of 
how long it has been on 
(the repeater has been off). 
This allows a control 
operator to immediately 
defeat the anti-kerchunk 
circuit without disabling it. 
Some of you are un-

doubtedly griping that I 
did not consider part of my 
definition of a kerchunk 
when I designed this cir-
cuit. I said a kerchunk is an 
unidentified key-up. So, in 
reality, one should check 
to see whether or not audio 
is present on the signal 
before assuming it's a ker-
chunk. I chose to ignore 
this aspect because I felt it 
was not all that important, 
it would be easy to defeat 
with a Bronx cheer, and the 
timing of the kerchunk de-
tector I used is so short that 
it is unnecessary. If you 
have read this far you prob-
ably have the knowledge 
to add audio detection if 
you want. That first gate 
could be made into a three-
input NAND gate and ap-
propriate audio detection 
circuitry added. 
The component values 

given in Fig. 1 are recom-
mended as a first try and 
should be satisfactory if 
you are actually using TTL 
logic. R1 and Cl may have 
to be increased to give 
more reliable triggering if 
COR is not a good square 
wave. R2 and C2 form the 
time constant for the ker-
chunk detector, which may 
be anything you like within 
reason. Choose the Rs and 
Cs for the timers by the for-
mula t = 1.1 R C, where t is 
the desired time in sec-
onds, R is the resistance in 
Ohms, and C is the capaci-
tance in farads. My version 
defined a kerchunk as a 
key-up of less than about 
200 ms, so any audio pres-
ent is essentially irrelevant. 
R3 and C3 define the 

limit timer period. I chose a 
value of around 30 sec-

onds, but almost any rea-
sonable period that strikes 
your fancy is OK. The reset 
timer period is 10 microsec-
onds and should be ade-
quate for any TTL counter. 
How long do you leave 

the repeater off? R4 and C4 
determine this length of 
time, and I chose five 
minutes as a reasonable off 
period. 
It is desirable to use 

good engineering practices 
when building any logic 
circuit, particularly when it 
will be used in what might 
be called a hostile environ-
ment. Be sure to do proper 
bypassing and shielding, or 
glitches will be your com-
panion-control operator! 
Mechanical relays some-
where ahead of the circuit 
could easily have contact 
bounce problems that 
would make any transmis-
sion appear to be a series 
of fast kerchunks. 
There are two problems I 

see associated with the use 
of this sort of thing. It is not 
desirable to deny everyone 
the use of the repeater just 
because someone is dis-
courteous to his fellow 
amateurs. Some of the 
worst offenders are likely 
to get their kicks by using 
this device to shut off the 
repeater so others can't use 
it! It is also undesirable to 
have a repeater "ker-
chunked" off by a flutter-
ing mobile signal. Neither 
of these problems is easily 
solved unless a micro-
processor logic element is 
'available—but  that's 
another story. 
I would like to thank 

Bob Cowan K5QIN, trustee 
of the Los Alamos Amateur 
Radio  Club  repeater 
(WR5ABU), who kindly per-
mitted a shakedown cruise 
of this circuit, and the club 
members and repeater 
users who put up with the 
whims of a guy who want-
ed to see if anything short 
of murder could effective-
ly discourage kerchunking. 
Remember CRANK: Cour-
teous Radio Amateurs 
Never Kerchunk.III 
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Alexander M. MacLean 
WA 2SUT/ NNNOZVB 

18 Indian Spring Trail 
Denville NJ 07834 

Trends in Surplus 
it's not what it used to be 

Don't give up hope. 

Radio amateurs reaped 
one of the first big 

benefits from surplus elec-
tronics. This bonus first ap-
peared after WWII, when 
there was lots of surplus 
military equipment on the 
market, and lasted well in-
to the fifties. Many of the 
rigs sold only needed sim-
ple modification to get 
them on the ham bands. 
There were plenty of small 
parts available for the 
builder, too. 
To a large extent, this 

has changed. There is less 
of the wartime surplus 
available, and the prices 
are not all that great. Also, 
it is many years old now 
and behind the field in 
several cases. We were 
spoiled by its simplicity. 
There is no equivalent now. 
There just is not that much 
modern surplus military 
equipment for the ham. 
And the prices are higher 
for what there is. 
The situation looks 

bleak. Actually, it looks 
bleaker than it really is. 
There is plenty of surplus 

available, but the field has 
changed. While there may 
not be the dream rig just 
waiting to be picked up for 
a song, there are entire 
categories of worthwhile 
surplus that can be of great 
benefit to the amateur. 
It should also be pointed 

out that the amateur is no 
longer the main user of 
surplus. There are schools 
and industries, as well as 
electronics hobbyists, us-
ing surplus now. It may 
help someone who would 
like to start taking advan-
tage of this to outline the 
main categories of what is 
available  and where it 
might fit into his plans. 
Many still think of sur-

plus as being synonymous 
with military surplus. There 
is still military surplus 
available, and newer 
equipment being released, 
too, but probably the big-
gest category of surplus is 
industrial surplus. 
Let's start with the 

military. There are still the 
older tube rigs available 
from the war and the fif-

ties. It is mostly the receiv-
ers that are eagerly sought, 
some of them perhaps 
more eagerly than they 
warrant. You can pick up a 
rugged, solidly-built receiv-
er that will do workhorse 
service for you. You can 
also buy some that are ex-
tremely hard to service. For 
example, the R-390 series is 
highly regarded but diffi-
cult to maintain. Parts are 
a real problem. 
There are also a number 

of tube-type components 
still available. This goes for 
high-power projects and so 
forth. You may have prob-
lems finding a reliable 
source for inexpensive 
small parts for a tube proj-
ect, though. There is some 
newer solid-state military 
surplus coming through, 
but at a higher price than 
what makes surplus buying 
attractive. 
The next biggest cate-

gory of military surplus 
would be test gear. You 
can pick up some military 
versions of civilian gear at 
a low price. However, this 

may not be what you need. 
Much of this is lab-grade 
gear, which sounds nice, 
but if it needs any sort of 
servicing to be put back in 
order, you may have prob-
lems. You could wind up 
with something that you 
can't even use. Here you 
have to weigh your trouble-
shooting experience and 
your test bench. 

It is schools and smaller 
industries that benefit the 
most from this if they can 
check out the gear them-
selves. They may wind up 
with additional equipment 
at reasonable cost with the 
addition of just their own 
time and expertise. 

In the same way, there is 
industrial surplus of ready-
built test gear, too. Unless 
it has been gone over for 
you by the seller, you have 
the same problems as with 
military surplus. If it 
doesn't work right, can you 
fix it yourself? 

There are a few hidden 
pitfalls with much of this 
gear. A lot of the postwar 
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gear uses the early printed 
circuit boards. A lot of it 
received continuous-duty 
service. That and age have 
done things to those PC 
boards. 
When you go to work on 

them, you may find that 
the board itself has 
deteriorated to the point 
where it causes intermit-
tent problems (the foil may 
be starting to peel), and 
that adds up to a service 
headache. 
A lot of equipment is of 

hybrid design—mixed 
tubes and transistors. Since 
it is precision gear, the 
tolerance is important. By 
this time it is long out of 
tolerance. The cost to start 
at the beginning and bring 
all the sections up to toler-
ance may be so out of sight 
as to be impossible. If the 
cost doesn't get you, the 
lack of available replace-
ment parts will. 
The use of mixed tubes 

and transistors, particular-
ly circuits that mix both 
together, represents a care-
ful blend of the worst 
features of both tubes and 
transistors. That means 
you will be trying to make 
an out-of-tolerance circuit 
function well. Hybrid cir-
cuits are more difficult to 
service at best. Often these 
circuits were riding right on 
the edge of a usable state-
of-the-art technology. They 
were apt to have very little 
tolerance for variation 
even when new. Trying to 
get them to function as 
out-of-tolerance circuits 
may not be practical. 
The used, unchecked 

price may look very attrac-
tive, but can you fix it? The 
checked or good condition 
(working) price may not be 
that good when compared 
with a new, or kit, price for 
gear, that may be simpler, 
but will do the actual job 
you need. A rule of thumb 
would be that you should 
have at least equal or bet-
ter grade gear and exper-
tise than you are trying to 
service. 
That's the part that looks 

so bleak. Where is the nice, 
easy, and cheap part? Well, 
it's all in how you look at it. 
There are areas which are 
electronic heaven for 
those who can use it. These 
are in the field of industrial 
surplus. First of all, how do 
you feel about solid state? 
This is where the action is. 
In fact, the values here are 
often even better than the 
values that are fondly 
remembered from the late 
forties and fifties. 
Solid state is mostly low 

voltage. It also becomes 
obsolete almost instantly. 
Manufacturers dump it by 
the ton. Just two examples: 
A 1967 catalog listed the 
SN7400 for $6.50 each and 
the SN7490 for $23.20. 
Now you can get the 
SN7400 for about 164 and 
the SN7490 for about 454. 
That's a few cents on a 
dollar. And those 1967 
prices had come down 
quite a bit from the original 
prices. In that field, in-
dividual solid-state devices 
of all sorts have been 
priced lower, and the small 
parts to go with them are 
available at comparable 
prices. This takes care of 
transistors and digital ICs, 
but there is more. Even 
though they are newer, 
consumer-oriented ICs are 
also on the surplus market. 
You can not only buy some 
of the older consumer ICs, 
but also some that are still 
in use commercially. This 
gives you whole sections of 
equipment. 
You are familiar with the 

audio amps and preamps. 
There are also rf sections 
and specialized ICs avail-
able, and are they ever 
cheap. 
For what is available, 

you can often build a tran-
sistor or IC circuit for much 
less than an experimental 
tube circuit of the same 
type. Power supplies are 
always a high-cost item 
with tube work. With tran-
sistors and ICs, there is so 
much available in parts 
and built supplies that the 
cost is not a major factor. 

There are lots of rf tran-
sistors and power types 
available for the exper-
imenter, so in that area you 
can work with some reli-
ability. 
While tube parts are 

hard to come by, this is 
really only in one area. 
Old-style tube thinking is 
expensive, but there is one 
way that you are ahead of 
the game. Take advantage 
of the state-of-the-art in 
tubes. What? You didn't 
know tubes had changed? 
Then you haven't had to 
work with TV sets much 
lately. 
There is a lot of tube 

technology designed for 
use in TV sets. This hinges 
on a line-operated supply 
(mostly without a trans-
former) of about 10Q-200 
volts. The TV tubes are 
built to work well in this 
range. There are lots of 
modern compactron multi-
section tubes that hams 
and experimenters have 
yet to touch. And the 
benefits from them are 
great. There are plenty of 
low voltage parts for 
receiver and TV replace-
ment use around, even in 
surplus. There are also 
many power supply trans-
formers and parts avail-
able, too. This puts a tube 
circuit cost on a par with 
transistor work. The initial 
capital cost for bench sup-
ply and some parts will be 
slightly higher, but once 
you have them, you have 
them, and the difference is 
only a few dollars. 
So you still have the op-

tion of going tube or tran-
sistor at a reasonable ex-
perimenter's price. Keep-
ing to receiver voltage 
levels is the key. Once you 
go above that voltage 
range, the price goes up 
fast. 
There is still more. There 

are a few areas of special-
ized surplus to explore. 
The computer field did not 
just dump a few measly ICs 
on us. There is also 
ready-built computer 
equipment. To name a few 

items, there are power sup-
plies, keyboards, video ter-
minal units, and whole sec-
tions of standard business 
equipment oriented to-
wards computer interface. 
If you know what it is and 
what to do to get it going, 
there are bargains for the 
knowledgeable. 
There are some other 

areas of commercial sur-
plus, too. These are more 
consumer-oriented. Many 
brands are really the same 
or similar equipment 
bought from other manu-
facturers. There are lots of 
hi-fi-type components and 
semi-complete equipment 
that can be utilized with lit-
tle work. These prices are 
often quite low. 
In short, there is another 

renaissance of surplus 
upon us, but the times and 
technologies have changed. 
With some work to update 
and upgrade your basic 
electronic knowledge, 
much is adaptable to ham 
or other experimental uses. 
There are a few gaps that 
make it a bit rough on 
some types of building. 
These make it seem as 
though there is not much 
available for building. 
Hams in particular are 
bothered by this, as certain 
key items are just not right 
at hand at surplus prices. A 
big headache is tuned cir-
cuits. It is hard to get the 
coil stock which used to be 
a part of every project. The 
slug-tuned coils are hard to 
find, too. There are 
sources, but the price is at 
a premium. There are ways 
around this; however, there 
is another problem. 
The other half of the 

tuned circuit is a variable 
capacitor. The usual small 
variable with a shaft for a 
knob is not that common 
or available these days. 
This makes all sorts of 
tuned circuits for receivers 
and transmitters hard to 
build, particularly when an 
author uses a specific part 
in an article. There are 
ways this might be eased. 
There are easily-available 

69 



sources for toroid cores 
and information on using 
them in circuits. They are 
not that common in con-
struction articles, though. 
Tuning can also be done 

with varactor diodes in 
many circuits, but this is 
also not common in many 
articles. Other parts are 
also not common. The 
modern i-f strip parts, such 
as crystal or ceramic i-f 
filters, which are quite 
cheap for manufacturers, 
have not shown up on the 
surplus market. The stan-
dard receiver i-fs, in par-
ticular, are hard to come 
by. Even the older-style 
transistor i-f transformers 
are not common items. 
Many construction articles 
use very expensive and 
hard-to-come-by filters for 
construction. There are 
few simple alternatives 
given. Power stages are 
always a problem. When 
the voltage or power goes 
up, the price goes up and 

the item becomes hard to 
come by. 
Some ham items have 

benefited from all of this 
technology. The frequency 
counter as a ham item is so 
new that it is still con-
sidered exotic, and yet in 
the few years since it hit 
the ham market, the price 
has dropped steadily. At 
first, they had to be home-
built to get any price 
break, and they were fairly 
expensive then. Now you 
can buy kits and ready-
built units for less than you 
can build your own. 
A counter that would 

have cost industry thou-
sands just a few years ago 
costs a ham a few hundred. 
A less-costly unit will still 
be more accurate than any 
frequency standard avail-
able to hams up to now. 
However, we still have 

the problem that our basic 
purpose, communications 
equipment, is not so easily 
served by the surplus 

ermanleWn 
Amateur 
SuappIvo 
9nu m MEMPHIS, TENNESSEE 

NO MONKEY BUSINESS! 
(A) Complete Service Facilities 
(B) Good Deals on most Brands 
(C) Shipping within 24 Hours 
(D) All inquiries handled by Active Hams with 

over 20 years experience in ham radio 

CALL TOLL FREE 
1-800-238-6168 

IN TENNESSEE, CALL 901-452-4276 
MONDAY— £4TURDAY 8:30-5:30 

FOR YOUR SPECIAL. 

Write: 3202 Summer Ave., Memphis, Tennessee 38112 

market. The nearest thing 
to it is the conversion of CB 
gear to ten meters. That 
may catch on in quantity, 
but in the meantime it's 
more symbolic than a ma-
jor force. 
This apparent lack in 

modern surplus should not 
really be such a major 
problem. What it means is 
that we have not yet solved 
some of the technical prob-
lems in utilizing what is 
available for our more 
common amateur uses. 
This is what is called a 

culture lag. The material is 
there, but we have just not 
fully adapted it to our pur-
poses. 
It would seem likely that 

in the next few years there 
will be some breakthrough 
in the use of modern 
surplus that will bring a 
time of simple but effec-
tive home-brew ham gear. 
This will probably have an 
effect not unlike that of 
the coming of the available 

frequency counter. In par-
ticular, it will put equip-
ment within reach of many 
who are not able to spend 
much to get started. There 
is very little simple rugged 
equipment at a beginner's 
price, particularly equip-
ment that can compete in 
real performance with the 
store-bought. 
That's the big problem. 

Even for the same money, 
there are few who could 
build a receiver that would 
actually work as well as a 
commercial kit or ready-
made unit. 
Better utilization of the 

available surplus now, and 
what may become avail-
able in the next few years, 
should produce projects 
where the cost, complex-
ity, and availability vs. per-
formance ratio should be 
favorable enough so that it 
will be a tangible induce-
ment for many more hams 
to build some of their gear 
again.• 

Call or Write for Delivery or Quote 

KEN WOOD TS-120S 

MADISON M35 

ELECTRONICS SUPPLY, INC. 
1508 McKINNEY • HOUSTON, TEXAS 77002 

713/858-0268 

LEAVE A MESSAGE & WE'LL CALL YOU BACK! 
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How to 
Build a 
Micro-

computer 

... and Really 
Understand It 

$9.95 

*Complete circuit board layouts in-
cluded 

* Ready-made boards available 
* Uses the popular 6502 chip (sa me as 

the KIM, PET, APPLE) 
* Uses readily-available parts 

* Component kits available 

While considerable information is available on the 
generalities of how a microcomputer works or how to 
program a microcomputer, you'll be hard pressed to 
find information concerning the construction of a sin-
gle, specific system. 
Finally, electronic hobbyists are able to build their 
own microcomputer system with Sam Creason's 
book, "How To Build A Microcomputer and Really Un-
derstand It." Creason's book is a combination 
technical manual and programming guide that takes 
the hobbyist step-by-step through the design con-
struction, testing, and debugging of a complete 
microcomputing system. 
Once your computer has been properly programmed, 
it can be a powerful tool for use in the amateur radio 
station. Examples include a CW generator, a digital 
voltmeter, and a programmable signal generator. This 
book is must reading for anyone desiring a true 
understanding of small computer systems. 

To order, write 73 Magazine Mail-Order Dept. #S95 
Peterborough NH 03458. Include name and address 
and $10.95 ($9.95 plus $1.00 shipping and handling). 

Please rush my copy of "How To Build A Microcom• 

puter" (BK7325) 

Name 

Address   Apt#___ 

City    State  Zip   

0 I enclose $10.95 ($9.95 plus $1.00 shipping and 
handling) 

LI Bill my credit card 

[1] Visa  Master Charge 

Credit Card#   Exp. date 

Signature 

73 Magazine Mail-Order Dept. #S95 

Peterborough NH 03458 

MY COMPETITION KNOWS 
ME, YOU SHOULD TOO. 

• 
HAUTRONIX 
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CO MP UTE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO 
MAKE YOUR COUNTER COMPLETE HAL-600A 7 DIGIT COUNTER WITH FRE 
OUENCY RANGE OF ZERO TO 600 MHz FEATURES TWO INPUTS ONE FOR 
LOW FREQUENCY AND ONE FOR HIGH FREQUENCY. AUTOMATIC ZERO 
SUPPRESSION TIME BASE IS 1 0 SEC OR 1 SEC GATE WITH OPTIONAL 10 
SEC GATE AVAILABLE ACCURACY ± 001 %. UTILIZES 10-MHz CRYSTAL 5 
PPM 
COMPLETE KIT  $129 
HAL-300A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300 
MHz FEATURES TWO INPUTS ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY, AUTOMATIC ZERO SUPPRESSION TIME BASE IS 1 0 SEC 
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURAC,, 
± 001 %, UTILIZES 10-MHz CRYSTAL 5 PPM 
COMPLETE KIT  $109 

HAL-50A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 5(i 
MHz OR BETTER AUTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON 
DEMAND FEATURES TWO INPUTS ONE FOR LOW FREQUENCY INPUT, AND 
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALTRONIX 
PRE SCALER FOR WHICH PROVISIONS HAVE ALREADY BEEN MADE I C. 
SEC AND  1 SEC TIME GATES ACCURACY ± 001 %  UTILIZES 10-MHz 
CRYSTAL 5 PPM 
COMPLETE KIT     $109. 

PRE-SCALER KITS 

HAL 300 PRE  $ I 9.95 

HAL 300 A/PRE   .S24.95 

HAL 600 PRE  $34.95 

HAL 600 A PRE  $39.95 
(Same as above but with preamp) 

Pre drilled G10 board and all components) 

(Same as above with preamp) 

(Pre-drilled 010 board and all components) 

TOUCH TONE DECODER KIT 
HIGHLY STABLE DECODER KIT COMES WITH 2 SIDED, PLATED THRU AND 
SOLDER FLOWED G-10 PC BOARD, 7-567's, 2-7402, AND ALL ELECTRONIC 
COMPONENTS. BOARD MEASURES 31/2  a 51/2  INCHES. HAS 12 LINES OUT. 
ONLY $30.95 

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new ICM 7206 
chip Provides both VISUAL AND AUDIO indications! Comes with its own two-
tone anodized aluminum cabinet Measures only 2 3/4 x 3 3/4" Complete with 
Touch-Tone pad, board, crystal. chip and all necessary components to finish 
the kit 
PRICED AT  $29.95 

For those who wish to mount the encoder in a hand-held unit. the PC board 
measures only 9/16" x 1 3/4". This partial kit with PC board, crystal, chip and 
components 
PRICED AT  $14.95 

ACCUKEYLII—MEMORY OPTION KIT THIS ACCUKEYER MEMORY KIT PRO-
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY 
TO THE WB4VVR ACCUKEYER. WHILE DESIGNED FOR DIRECT ATTACH-
MENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY 
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95 

ACCUKEYEll (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY 
POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR-
RETT, IN OST MAGAZINE AND THE 1975 RADIO AMATEURS HANDBOOK. 
$16.95 

ACCUKETER—MEMORY orrioN KIT—TOGETHER ONLY 532.00 

6-DIGIT CLOCK • 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC 010 PRE-DRILLED PC BOARDS, 1 
CLOCK CHIP, 6 FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS, 9 
RESISTORS. 5 DIODES, 3 PUSH-BUTTON SWITCHES, POWER 
TRANSFORMER AND INSTRUCTIONS. 
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY 
EVERYTHING EXTRA. 
PRICED AT   $12.95 

CLOCK CASE Available and will fit any one of the above clocks. Regular 
Price  $6.50 Bin Only $4.50 when bought with clock 

SIX-DIGIT ALARM CLOCK KIT for home, camper, RV, or field-day use. Operates 
on 12-volt AC or DC, and has its own 60-Hz time base on the board. Complete 
with all electronic components and two-piece, pre-drilled PC boards. Board 
size 4" x 3". Complete with speaker and switches. If operated on DC, there is 
nothing more to buy.• 
PRICED AT  $16.95 
Twelve-volt AC line cord for those who wish to operate the clock from 110-volt 
AC.  $2.95 

SHIPPING INFORMATION 
ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS THAN 
$15.00 PLEASE INCLUDE ADDITIONAL $1 00 FOR HANDLING AND MAILING 
CHARGES. SEND SASE FOR FREE FLYER. 

"HAL" HAROLD C NOWLAND 

WRIXH 

HAL-TRONIX 

VISA 

v. H24 

P. O. BOX 1101 

SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 
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Robert Glaser N31C 

3922 Algiers Road 

Randallstown MD 21133 

An 8080 Repeater Control System 
— part IV: addenda 

C everal additions have 
been made to the con-

trol system. The LM309K 
regulator IC in the + 5-volt 

power supply has been re-
placed with an LM323K-5, 
which has a higher current 
rating. An "old code" com-

2#1 Message 
You are hearing an amateur radio repeater. Very simply, a 

repeater consists of some electronics equipment which 
boosts radio communications range. A repeater has a re-

ceiver and a transmitter operating on different frequencies. 
They utilize antennas located as high up as possible. 

Because of the high location and very good quality equip-

ment, repeaters can receive transmissions from much fur-
ther away than can be normally done and can be heard at a 
further distance than is commonplace. The repeater retrans-

mits weak signals, permitting walkie-talkies and mobile sta-

tions to communicate with each other up to a hundred miles 
apart or more, when without a repeater, the range may be on-

ly several miles or several tens of miles. 
Repeater operation is but a small part of what is available 

to the radio amateur, or ham, as he is commonly called. 
Hams routinely talk to other hams around the world on the 

shortwave bands. Some operate the international Morse 

code and others use single sideband, a modern form of 

voice communication. Many hams operate radioteletype, 

and some even transmit pictures across continents. There 
are some amateurs with fast-scan television stations of 

their own. 
Ham radio is a fascinating hobby. Some hams like to build 

equipment and some just like to talk, but most do a little of 

both. Hams keep up with the ever-growing technology of to-
day. Amateurs built several satellites, had them placed into 

orbit, and can now easily communicate through their very 

own satellites, called OSCAR (for orbital satellite carrying 

amateur radio). Some hams even have homemade comput-
ers completely running their stations! 
Amateurs have a lot of freedom to operate on the air and 

build their own equipment. This is because each and every 

ham must demonstrate to the Federal Communications 
Commission before receiving a license that he has an under-

standing of both radio law and electronics theory in addition 

to knowing the international Morse code. 

Ham radio is both a fun and an educational hobby. If you 

think that you could develop an interest in ham radio, con-

tact the Baltimore Amateur Radio Club at PO Box 5344, 

Baltimore MD 21209. Or dial H-A-M-T-A-L-K, HAMTALK, on 

your telephone for further information. 
This has been the two-pound-one message. Two-pound-

two gives general information, two-pound-three supplies 

current club information, and two-pound-four explains more 

about the repeaters. 

mand has been added to 
the program, the Mohawk 
Message Repeater has 
been swapped for a stan-
dard 8-track player, and a 
telephone switchover net-
work has been added to 
share a single telephone 
line with two repeaters. 

The Old Code Co mmand 

The Baltimore Amateur 
Radio Club changes its 
autopatch access code an-
nually. I added the old 
code command to make it 
clear to users that their 
touchtonesTm were ac-
cepted, but that the old ac-
cess code was used and no 
longer activates the auto-
patch. When the old code 
is used, after the carrier 
drop, the control system 
sends "OLD CODE" in CW. 

The programming is sim-
ple, and Listing 1 shows 
this routine. The routine 
calls WCD, loads the HL 
registers with the message 
address, and CW is called. 
In the code table, the old 
access code now points to 
OLDCD. 

The Tape Loop 

The tape machine de-
scribed in Part I developed 
a problem, and the oppor-
tunity was taken to replace 
it with a common 8-track 
tape player. This is most 
suitable because a loop 
configuration is required. 
The primary drawback to 
the Mohawk Message Re-
peater was that the record-
ed message had to be ex-
actly as long as the tape 
itself. The new system is 

OLDCD:  CALL 
LXI 
CALL 
JMP 

• 

• 

OLDMS 

CODTB: 

WCD 
H , OLDMS 
CW 
TTON 2 

DB  80H  ; SP 
DB  OFOH  ;0 
DB  48H  ;L 
DB  90H  7 D 
DB  8011  ;SP 
DB  °ASH  ;C 
DB  OFOH  ;0 
DB  9011  ;D 
DB  4 Off  i F 
DB  8 OH  ;SP 
DB  0 

DB  9 
DR  8 
nfl  12  ; 
DW  OLDCD 

Listing 1. The "old code" command. 
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2#2 Message 
Welcome to the Baltimore Amateur Radio Club's 07/67 

repeater, WR3AFM. The transmitter is located at the old 
WBAL tower on Park Heights Ave. The repeater has receiv-
ers north of the beltway on Old Harford Road, at the WRBS 
tower near 195 south and the beltway, downtown at 4000 
North Charles Street, at the 0TH of K3VC and N3JC at the 

top of the Jones Falls expressway, and a fifth receiver in 
Randallstown. A voting selector feeds the best signal to the 
transmitter. 

At the transmit site, there is also a duplexed 440-MHz 
repeater, 444.35 in and 449.35 out. 

You will note that a short click is heard after releasing 
your carrier. This signifies that the repeater timer has been 
reset and leaves time for breakers. It is not necessary to let 
the repeater carrier drop. 07/67 has an autopatch limited to 
travelers and club members, though open to anyone for 
emergency traffic. 

The repeater is set up to block touchtone signals from 
repeating. There are several codes that anyone is welcome 

to use after proper identification. One-pound-one links the 
67 machine with the 440 repeater. To acknowledge that 

function, the repeater sends an "R" in Morse. The repeaters 
remain linked until a star is sent, again acknowledged with 

an "R". Two-pound-one plays a tape giving a brief introduc-
tion to ham radio. Two-pound-two gives this recorded 

message. Two-pound-three supplies current club informa-
tion. Two-pound-four gives more information about our 
repeaters. Tape messages can be activated at most once 
every ten minutes. Three-pound-three will disable the 

repeater's blocking function until the carrier is dropped, per-

mitting the tones to be repeated. Any touchtone digits sent 
after four-pound-four will be verified in Morse after the car-

rier drop. Five-pound-five will repeat what was sent during a 
four-pound-four operation, or the telephone number dialed 
during an autopatch, whichever was last. 

The control system for the repeaters is an 8080-based 
microprocessor which performs the various functions, in-
cluding multiple identifications as well as redialing 
telephone numbers for the autopatch. 

The Baltimore Amateur Radio Club has another two meter 
repeater, 34/94, which is a split-site repeater in the Northern 
Baltimore area. We hope you enjoy the use of our repeaters, 
and we would like to see you at our meetings the first and 
third Wednesdays of the month at the Ames Methodist 

Church in Pikesville at 8 pm. Listen for interesting bulletins 
weekdays on 67 at 7:30 am and rebroadcast on 94 at 6 pm. 
Code practice can be heard Mondays at 9 pm on 34/94. 
Should you desire to contact the club, write the Baltimore 
Amateur Radio Club, PO Box 5344, Baltimore MD 21209. 

more versatile and allows 
the message to be any 
length up to the length of 
the loop itself. Since the 
tape player is stereo, it is 
convenient to place the 
message audio on the right 
channel and a tone on the 
left channel to indicate 
when the message is fin-
ished. Standard 40-minute 
tapes supply 10 minutes 
per track. The control cir-
cuitry activates the drive 
mechanism upon request, 
and when the message is 
done and the tone is en-

countered, the tape system 
disconnects itself from the 
repeater and continues 
running until the metal-
lized strip signifying the 
beginning of the tape is 
reached, shutting off the 
machine. A bonus is that 
the tapes can only be ac-
tivated once every ten 
minutes. A KILL command 
has been added to allow 
termination of the tape 
message when desired. 
The tape player has four 

pairs of tracks, so this 
feature was exploited to 

2#3 Message 
This is the two-pound-three message. Two-pound-one 

gives an introduction to amateur radio, two-pound-two sup-
plies a generalized message, and two-pound-four provides 
information about the repeater equipment. 
This repeater is sponsored by the Baltimore Amateur 

Radio Club, PO Box 5344, Baltimore MD 21209. 

Where is the current DXpedition? What is the WWV propa-
gation forecast for the upcoming week? When is the next 
local hamfest? To find the answers to these and other ques-
tions, listen to the BARG bulletins weekdays at 7:30 am on 

07/67 and at 6:00 pm on 34/94. Keep up with your hobby. 
(In CW at 35 wpm: Hams constantly strive for proficiency 

with CW.) Code practice sessions are held on Monday eve-
nings at 9:00 on 34/94. Call in your requests next Monday 

night and test or improve your code speed. 
Remember to dial H-A-M-T-A-L-K, HAMTALK, in the 

Baltimore area for current information. Spread the number 
around to your non-ham friends. 

Don't forget to write an article or two for the club 
magazine, the Modulator. If you can help out with amateur 
radio classes, contact W3HYY. 

Is there something that you can do or suggest for the 

club? Come to some meetings and volunteer—we'd love to 
have your participation. 

BARG meetings are held at the Ames Methodist Church in 
Pikesville at 8 pm. Business meetings are held the first 

Wednesday of the month. General meetings include a 
presentation and are held on the third Wednesday of the 
month. Everyone is welcome at both meetings. 
The September meeting will be a discussion of spark-gap 

transmission and ham radio of years past. The October 

meeting will be a tour of the Emergency Medical Radio Ser-
vice at Sinai Hospital. November's meeting boasts a talk on 

radio-controlled models. The January meeting will be the an-
nual BARG auction, the February meeting will have demon-
strations of antennas and their patterns, and the March 
meeting will be all about our repeaters. Try to join us at 
these meetings, if possible. 

provide four different tape 
messages. The original sin-
gle 2#2 tape request is ex-
panded to four, accessible 
via the codes 2#1, 2#2, 2#3, 
and 2#4. The microproces-
sor remembers which track 
the tape player is on and 
advances the head assem-
bly to the requested tape 
track. The 2#1 message is 
for non-hams. It briefly ex-
plains what amateur radio 
is all about and is useful 
when someone asks what 
your handie-talkie is for. 
2#2 is a shortened version 
of what it was before. 2#3 
supplies current club infor-
mation: net schedules, 
meeting programs, etc. The 
relative availability of 
8-track recorders permits 
monthly updates to be 
made. The 2#4 message is a 
more detailed description 
of the repeaters. 

Fig. 1 shows the tape 
loop interface. This cir-
cuitry is built into a mini-
box and mounted to the 
tape player. The only con-
nection between the tape 
player and the control sys-
tem is the 16-pin DIP plug 
as before. The tape player 
is a standard 8-track de-
signed for automotive use 
and operates from .a 

12-volt power source. operated players players could be 

used with the addition of a 
relay to connect the unit to 
the ac line from a 12-volt 
coil. The circuit is quite 
simple. Relays K1 and K2 
provide the switching 
logic. Normally, both re-
lays are de-energized. 
When the start pulse from 
the processor grounds the 
floating half of the K1 coil, 
the relay pulls in. The 
SENSE contacts on the 
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; INITIALIZATION PROCEDURE 

RESET: 

TAPE1: 
TAPE: 

TAPC: 

TAPE 2: 

TAPE 3: 

TAPE 4: 

• 

TAP1: 

TAP 2: 

TAP 3: 

XRA 
STA 
INR 
STA 
LXI 

OW; 
MVI 
LDA 
AN I 
JNZ 
LDA 
ORA 
JM 
CALL 
CALL 
LXI 
MVI 
CALL 
OUT 
CALL 
CALL 
OUT 
JMP 

MVI 
JMP 
MVI 
,IMP 
MVI 
,TMP 

MVI 
JMP 
MVI 
JMP 
MVI 
JMP 

A 
LCKR 
A 
TRACK  ; TRACK 
H ,TI ME -1 

200011 
B , 0 
OUTOM 
2 
TTON2 
OUTOM 
A 
TTON2 
SEEK 
WCD 
D,OUT3M 
B , 8011 
BITS 
PORT 3 
DELAY 
BITC  ;PULSF TAPE 
PORT3 
TTON2 

B,1 
TAPE 
8 , 2 
TAPE 
B , 3 
TAPE 

B , 0 
TAPC 
B , 1 
TAPC 
13,2 
TAPC 

;THIRD ROM 
;TAPEX PLAYS 
;THE TAPE ON 
;TRACK X 

;TAPX SAME AS 
1TAPEX BUT FROM 
;CONTROL CODE 

TAP4: 

• 

SEEK: 

SEEK 1: 

SFEK2 : 

STEP: 

LDELY: 
LDLY1: 

MVI 
3MP 

LDA 
CPI 
JC 
SU I 
STA 
JMP 
MVI 
CM? 
RC 
LDA 
CMP 
RZ 
CALL 
INR 
JMP 

PUSH 
PUSH 
LXI 
MVI 
CALL 
OUT 
CALL 
CALL 
OUT 
CALL 
POP 
POP 
RET 

MVI 
CALL 
OCR 
JNZ 
PET 

B , 3 
TAPC 

TRACK 
4 
SEEK2 
4 
TRACK 
SEEK 
A, 3 

TRACK 

STEP 
A 
SEEK1 

PSW 

D,OUT4M 
13,4011 
BITS 
PORT4 
LDELY 
BITC 
PORT4 
LDELY 

P SW 

A, 8 
DELAY 
A 
LDLY1 

;SEEK ADVANCES 

;HEAD TO TRACK 
;SPECIFIED 
;IN REC. 11 

;STEP ADVANCES 
;HEAD ONE TRACK 

; LON71 DELAY 

player are normally open, 
so the sensing transistor is 

Listing 2. Tape commands. 

normally low. This allows  power to the tape player. 
K1  to latch, supplying  The PTT line is grounded 

only when K1 is activated 
and K2 is not. Likewise, 

2#4 Message 

WR3AFM consists of two separate repeaters: a 440-MHz 

repeater and a two meter repeater. The 444.35/449.35 
repeater is a duplexed single-site repeater. The 07/67 
repeater consists of five repeaters spread around town with 

the common input frequency of 146.07 MHz. These satellite 
receivers transmit via 440-MHz link frequencies to the 146.67 

transmitter site. Each link has a Station Master antenna, a 

146.07-MHz receiver, a 440-MHz transmitter, a control shelf, 

and a CW identifier. The IDer is required to satisfy FCC re-

quirements, and for our purposes they continuously identify 

with a low-level, low-pitch tone. This can be used to deter-

mine which receiver has been selected. 
At the transmit site, a voting selector chooses the best 

signal from the five links and sends it to the 146.67-MHz 

transmitter. The transmitter drives a 250-Watt amplifier, 

though only a portion of that power reaches the Station 
Master antenna through about 500 feet of feedline. All of 

this equipment is of the General Electric MASTR series. 

The repeater control is performed by a dedicated 8080 

microcomputer system. This consists of 57 integrated cir-
cuits and has 3K bytes of ROM, 256 bytes of RAM, seven 

eight-bit output ports, and three eight-bit input ports. The 
control program is over 1500 lines long. The 8080 accom-

plishes the user codes, the autopatch, and permits elabo-

rate control options to be accessed via touchtones re-

motely. 

The 34/94 repeater is also a split-site repeater. The 

transmitter is in Towson and directly feeds a Station Master 
antenna. The receiver is co-located with the 07 receive link at 
the Charles Street site. The 07 and 34 receivers share the 

same antenna. Therefore, the coverage of 07/67 necessarily 

engulfs that of 34/94. With the exception of the link transmit-

ter, which is a Progress Line, the 34/94 equipment is all 
General Electric MASTR. It is necessary to wait for the beep 
to reset the three-minute time-out timer. Additionally, on 

34/94, it is required to let the entire repeater carrier drop 
once every twelve minutes. This is because the drop delay is 

on the link transmitter, which causes it less wear and tear. 

This has been tape message two-pound-four; two-pound-
one gives an introduction to amateur radio, two-pound-two 

supplies a generalized message, and two-pound-three pro-
vides recent club information. 
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KILL:  LDA 
ORA 
JM 
LXI 
MVI 
CALL 
OUT 
CALL 
CALL 
OUT 
JMP 

STEPR:  LDA  OUTOM 
ORA  A 
JM  TTON2 
CALL  STEP 
CALL  ROGER 
JMP  TTON2 

ORG  3000H 

TTDIG:  EQU 
DS  25 

NUMBRt  DS  12 
/DADS:  EQU 

DS  196 
STACK:  EQU 
OUTR1:  DS  1 
OUTR2:  DS  1 
OUTR3:  DS  1 
T/MER:  DS  4 
NOT/M:  DS  1 
LCKR:  DS  1 
IDS:  DS  1 
ION:  DS  1 
TRACK:  DS  1 
TIME:  DS  1 
MASK:  DS  1 
LKROG:  DS 
OUTOM:  DS  1 
OUT1M:  DS  1 
OUT2M:  DS  1 
OUT3M:  DS  1 

OUTOM 
A 
TTON2 
D,OUT4M 
B, 80H 
B/TS 
PORT4 
DELAY 
BITC 
PORT4 
TTON2 

;KILL TAPE 

;MANUALLY 
;STEP HEAD 

;RAM BOTTOM 

;SPACE FOR D/G/TS 
;TEL 81 

;SPACE FOR STACK, ID 85 

OUT4M:  DS  1 
OUT5M:  DS  1 
OUT6M:  DS  1 
OUT7M:  DS  1 

• 
• 
CODTB:  DB  2 

DB  12 
DB  1 
OW  TAPE1 
DB  2 
DB  12 
DB  2 
OW  TAPE2 
DB  2 
DB  12 
DB  3 
OW  TAPE3 
DB  2 

DB  12 
DB  4 
OW  TAPE4 
DB  7 
DB  3 
DB  11 
OW  KILL 
DB  2 
DB  11 
DB  1 
OW  TAP1 
DB  2 
DB  11 
DB  2 
DW  TAP2 
DB  2 
DB  11 
DB  3 
OW  TAP3 
DB  2 
DB  11 
DB  4 
OW  TAP4 
DB  a 
DB  a 
DB  11 
OW  STEPR 

audio is available only 
under the same conditions. 
At this point, the tape is 
running, the repeater is 
keyed up, and the tape 
audio is feeding the trans-
mitter. The right and left 
audio channels have a 
10-Ohm load resistor to 
protect the audio output 
stages. The left channel is 
stepped up in voltage, rec-
tified, and fed to a tone-
detect transistor. Most of 
the left channel is empty. 
At the end of the message, 
a tone of almost any fre-
quency is placed on the 
left channel for five to thir-
ty seconds. The tone-de-
tect transistor detects the 
tone and activates K2. 
Immediately, the PTT and 
audio lines are released 
and the repeater is freed 
up. K2 latches through the 

grounding contact. Both 
relays remain latched, con-
tinuing to power the tape 
player, until the metal foil 
on the tape reaches the 
SENSE contacts. This un-
latches K1, which releases 
K2, and all returns to the 
rest mode. 
The track solenoid in the 

tape player usually re-
quires several Amperes to 
drive it. Relay K3 drives the 
track solenoid and is 
driven by an open-col-
lector output bit on the 
processor. This permits the 
processor to control the 
track-select mechanism. A 
ground on the KILL line 
simulates the beep tone, 
killing the tape message. A 
12-volt power supply is in-
cluded to power the unit. 
The tape player must be 
modified by breaking the 

leads on the SENSE con-
tacts and the stepping 
solenoid and bringing them 
out separately. 
A considerable amount 

of software is necessary to 
control the multiple-track 
tape system. The system 
works by dead reckoning; 
the processor maintains a 

memory of which track the 
machine was last on and 
advances the track until 
the desired one is reached. 
A better arrangement 
would utilize a tape ma-
chine which has individual 
lamps to indicate the track. 
These signals could be sent 
to input ports of the pro-

SWTCH: 

CODTB: 

LXI  D,OUT4M 
MVI  B,2 
CALL  BITS 
OUT  PORT4 
CALL  DELAY 
CALL  B/TC 
OUT  PORT4 
JMP  TTON2 

DB 
DB 
DB 
OW 

5 
9 
11 
SWTCH 

:SWITCH TO 
;450 RPT 
;ON PHONE 

:* 

Listing 3. Switch command. 
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SEEK 

•   

I  o 

• L. 

.0 

2k 

12V°  

IF*" 

L __J 

0 

412V  412V TO 
TAPE 
PLAYER 

90  SOO LO   

100F 

L_  - 
K2 

K3 TRACK 
SOLENOID 

r = 

Fig. 1. Tape loop interface. 

cessor, and it could ad-
vance the assembly until 
the desired lamp was ac-
tivated. I chose not to use 

TAPE I  - 4.0 

TAPE 2  -4 

TAPE 3  - -4 1 2-. R ' 

TAPE 4  - -44 3  BI -

T TON 2  .4 

I CALL 
WCD  

KILL 

SENSE 
CONTACTS 

  RIGHT 
A  

LM340T -12 

TOP VIEW 

L a  23 

 0•12V 

this approach because the 
tape players with the add-
ed track lamps are not as 
readily available as the 

 I START 
TAPE 

ST (PR 

T TON 2 

Fig. 2. Tape commands. 

TAP I 

TAP 2 

TAP 3 

TAP 4 

Fig. 3. The SEEK subroutine. 

ones which do not have 
them. There has been little 
problem with incorrect 
track selection. 
Listing 2 shows the tape-

handling software. The 
four commands, TAPE1, 
TAPE2, TAPE3, and TAPE4, 
correspond to the 2#1, 2#2, 
2#3, and 2#4 codes. Com-
mands TAP1 through TAP4 
correspond to the 2*1 
through 2*4 codes for use 
by control operators. 
TRACK is the variable 
which specifies the current 
track. Upon initialization, 
TRACK is set to 1, corre-
sponding to track 2. This is 
because 2#2 is the most 
commonly used message, 
and, after a power failure, 
presetting the program to 
that track gives the highest 
probability that the pro-
cessor and the machine are 
in synchronization. 
Fig. 2 shows the various 

tape commands. Register B 
specifies the desired track 
for the SEEK subroutine. 
The KILL command pulses 
the KILL line to the tape 
circuitry, stopping the mes-
sage. The STE PR command 
steps the tape track and 
acknowledges with an "R". 
This is used to resynchro-
nize the machine and the 
processor. 
The SEEK subroutine is 

shown in Fig. 3. SEEK ad-
vances the head assembly 

until the desired track, 
passed in register B, is 
reached. Validity checks 
are made to prevent possi-
ble erroneous requests 
from pulsing the track line 
for long periods of time. 

The Switchover Board 
Our 449.35 repeater has 

separate autopatch circuit-
ry, and we had been using a 
second telephone line for 
it. To economize, we decid-
ed to utilize the main 
146.67 autopatch line for 
the other repeater. The 
telephone switchover 
board decides which re-
peater is to have access to 
the telephone line. The 
phone line rests on the 
main control system, al-
lowing control over the 
system via the telephone 
and permitting two meter 
autopatches. When an au-
topatch is requested on 
444.35, if the line is not in 
use, the line is switched to 
that machine. The line re-
mains there until the auto-
patch is terminated. The 
telephone line will only be 
given to a repeater if the 
other one is not using it at 
that time. If the request is 
not granted, a simulated 
busy tone is generated and 
sent to the second request-
ing repeater. To accom-
plish the remote base func-
tion on the 449.35 repeater, 
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after dialing into the con-
trol system, the code 59* is 
sent. This switches the 
telephone line to the 
449.35 repeater for 10 sec-
onds. During this period, 
signals present on 444.35 
will be heard on the 
telephone. If the auto-
patch code is sent before 
the ten seconds elapse, the 
autopatch will be activat-
ed, the remote base func-
tion is realized, and the 
line remains latched until 
killed. 
The switchover board is 

shown in Fig. 4. The relay is 
normally relaxed and pass-
es the phone line to the 
control system. Two 555s 
generate the busy signal. 
The 10k potentiometer sets 
the level of the busy tone 
to the repeaters. A single 
D-type flip-flop handles 
the switching logic. The 
flip-flop is CMOS and 

PHONE 
USE 

TIP 

PING 

ioo 

,471.11.  pzio ) 

105 

• 

drives a Darlington tran-
sistor which drives the 
switchover relay. The num-
bered connections go to 
the phone connector on 
the main control system. If 
the processor grounds the 
GRAB line, the telephone 
line will remain on the con-
trol system no matter what. 
When the processor pulses 
the 450 REQUEST low, the 
ten-second timer is ac-
tuated, switching the 
phone line to 449.35. When 
an autopatch request is 
made on 444.35, +12 volts 
is present on the 450 AP 
line. The AP+ RB+ PHC 
line coming from the pro-
cessor board signifies that 
the phone line is in use. 
The software to imple-

ment the 59* command is 
shown in Listing 3. The 450 
REQUEST line is pulsed 
low, and the command ex-
its. 

4.125 a 

200 Hz 

15 

0.1 

•i2V 

1 Hz  75% 

335 

33k 

3 

RING 
(1501 

TIP 

• 
lOyF 

4215 

Main Board Modifications 

A small amount of wir-
ing must be added to the 
main board to permit the 
new circuitry to operate. 
The new connector wiring 
is shown in Fig. 5. Two 
diodes are used to create 
the AP+ RB+ PHC signal 
required. 

Software 

The software patches de-
scribed may be included in 
full or in parts. It may be 
possible to fit the additions 
in the space remaining in 
the second ROM, depend-
ing upon how much space 
is taken up by the four dif-
ferent IDs and the single-
digit telephone numbers. 
However, for us, it was 
necessary to expand to a 
third ROM. The last ROM 
is only about one-third 
utilized, so much more can 
be added before it be-
comes necessary to wire in 
a socket for a fourth ROM. 

PMCI4E 
CONNECTOR 

02525   

0450 R   

0AP.R8 4PNC 

16 0  

14 

TAPE 
CONNECTOR 

I3eni 

TIP 

RING 

PORT 4, HIT 3 

PORT 4, RI 7 2 

IC? 3 

IC2 9 

PORT 0 , BIT 8 

18 0   PORT 4, BIT 7 

Fig. 5. Modifications to pro-
cessor board. 
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CUSTOM TRANSFORMERS 
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FILMT XFMR  • 7.5 VCT a 55A 115/230 PRI-14.6LB  $ 65 
FILMT XFMR:  7.5 VCT 0 75A II 5/230 PRI-20.2LB  $ 95 
FIL CHOKE:  30 AMP BI f I lar Wound on Va•'x7" rod  $  9 
DC CHOKE:  8.0 Henries a I .5 AMP DC 4ILB  $150 
SWG CHOKE:  5 30 Henries 0 I 0 AMP DC 23LB  $ I 00 

ALL TRANSFORMERS & CHOKES GUARANTEED FOR 24 MONTHS 

Many others also available. Write for free list or quote on any custom 

transformer, choke, or saturable reactor. 
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Peter W. Dahl Co. 
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Fig. 4. Switchover board. 
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Bill Schmidt WB8VQD 

734 N. 1 1 th Street 
Miamisburg OH 45342 

Bob Shattuck WB3GCP 
Box 203A, Rt. 1 
Gillett PA 16925 

RTTY Transceive for the KIM-1 
— requires video terminal and AFSK generator 

No noise, no oil. 

Several good articles have appeared here in 
the pages of 73 Magazine 
concerning the use of the 
KIM-1 microprocessor for 
RTTY work.', 2,3 This article 
describes an easy-to-use 
program for RTTY trans-
ceive when teamed with 
WA5DXP's article.' It re-
quires no additional 
memory for the KIM. It is 
also designed as a "stand-
alone" program for RTTY 
transmission at all stan-

Computer-generated RTTY station: Note use of inexpen-
sive black and white portable TV, SWTPC CT-64 video ter-
minal, and home brew interfacing box. 

dard  amateur  RTTY 
speeds. 
Basically, what we de-

sired was a complete RTTY 
station without the need or 
bother of mechanical 
printers, TDs, or reper-
f orators. The resultant 
system sends and receives 
RTTY at 60, 66, 75, and 100 
wpm and has a built-in buf-
fer  for  "auto-start" 
transmissions, auto-shift 
between Baudot letters 
and figures, and, finally, a 

built-in ID for the end of 
transmission. The program 
does not need to be 
manually stopped to 
switch between transmit 
and receive and back 
again. The resultant system 
is straightforward to use 
and totally silent. 
What will you need to 

make use of this program? 
Basically, you'll need a 
KIM-1 interfaced to a 
moderate-speed video ter-
minal. We use 1200 baud, 
but find that the receive 
program has to be slightly 
modified to allow it to 
operate at this slow speed. 
Higher speed terminals will 
require no modifications to 
the receive program. Of 
course, to use this program 
for transmit, any terminal 
will work regardless of how 
slow. As long as you're in-
terfaced through the stan-
dard KIM-1 TTY pins, the 
speed of input won't mat-
ter. The program will sim-
ply convert the input ASCII 
to Baudot and output it at 
any desired speed. We've 
found, though, that, on 
receive, the terminal 
doesn't have time to out-

put the decoded character 
and get back in time for the 
next start bit. WA5DXP 
mentions running his ter-
minal at 4800 baud; we 
simply don't have anything 
that fast! At 1200 baud, 
we've found that simply 
removing the last JSR 
DEHALF (change his line 
0267 to EA EA EA) will 
allow his receive program 
to work on slower termi-
nals. Comments would be 
welcomed if you have 
other ideas. 
You'll also need an AFSK 

to convert the output of 
the transmit program to 
the proper tones. The pro-
gram defines a mark as pin 
PB7 high, a space as PB7 
low. This TTL level output 
can be used to drive an 
AFSK directly. We use a 
couple of sections of a 
7404 hex inverter as a buf-
fer. If you have a reason to 
interface directly to a stan-
dard 60 mA loop, you 
might consider the op-
toisolator approach used 
in an earlier article on this 
subject (see the references 
at the end of this article). 
The transmit program 
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Char.  Baudot  ZP Loc. 

A  62  41 
B  4E  42 
C  3A  43 
D  4A  44 
E  42  45 
F  5A  46 
G  2E  47 
H  16  48 
I  32  49 
J  6A  4A 
K  7A  4B 
L  26  4C 
M  1E  4D 
N  1A  4E 
O  OE  4F 
P  36  50 
Q  76  51 
R  2A  52 

V 

X 

1 
2 
3 
4 
5 
6 
7 
8 
9 

52 
06 
72 
3E 
66 
5E 
56 
46 
76 
66 
42 
2A 
06 
56 
72 
32 
OE 
36 
5A 
46 

53 
54 
55 
56 
57 
58 
59 
5A 
31 
32 
33 
34 
35 
36 
37 
38 
39 
30 
21 
22 

4A 
2E 
1A 
7A 
26 
3E 
3A 
6A 
1E 
5E 
4E 

c/r  OA 
I/f  22 
space  12 
figs  6E 
Itrs  7E 

62 
stop  16 
bell  52 

24 
26 
27 
28 
29 
3B 
3A 
2C 
2E 
2F 
3F 
OD 
OA 
20 
06 Note 1 
OC Note 1 
20 
2B Note 2 
2A Note 3 

Table 1. Code conversion. Note 1: "Figs" and "Itrs" were included in this chart so that you can manually produce them 
with an ASCII keyboard. The program produces them automatically whenever needed. They are included for testing 
only. Note 2: The "stop" or British pound symbol (depends on the receiving machine) can be sent by typing a "+ " on 
your ASCII keyboard. Note 3: The "bell" can be sent by typing a "*" on your ASCII keyboard. Other ASCII keys are "il-
legal" and will not produce a Baudot equivalent. 

deserves some comment 
on the methods used. After 
initialization of the Itrs/figs 
flag, the computer awaits 
input from an ASCII key-
board. Upon receiving 
that, it JSRs to a subroutine 
called STATUS where the 
incoming data is tested. If 
bit 6 is found to be a zero, 
the ASCII data was either a 
number or punctuation. In 
either case, the computer 
must check whether the 
last character sent was also 
in uppercase Baudot. If 
not, then the computer will 
have to send the figures 
command before it sends 
the character just input. If 
it determines that the last 
character was indeed up-
percase, then all it needs to 
do is output the new char-
acter. 
The same method holds 

true for lowercase, but in 
the reverse sense. The com-
puter is initialized in the 
"Itrs" mode, since your 
first input will probably be 
a letter. Should you type a 
number or punctuation 
first, the computer will 
sense this and output a 
Baudot figures control and 
then your character. 
Since we have chosen 

PB7 as the output pin for 
the transmit program, a 
10k pull-up resistor will 

need to be added. PB7 on 
the KIM-1 has no internal 
pull-up (to permit collec-
tor-ORing with other de-
vices). Simply connect a 
10k % W resistor from PB7 
(A-15) and VCC (A-A). 
Even before the com-

puter has checked the 
status of the incoming 
character, it first rules out 
three special characters: 
space, line feed, and car-
riage return. A "space" pro-
duces the same effect as 
"unshift on space" in some 
mechanical printers. It's 
necessary as you're not go-
ing to have any idea of the 
kind of printer the other 
station will be using. If you 
type a string of numbers 
and then space to another 
string of numbers, the com-
puter will shift down on the 
space and back up on the 
second string of numbers. 
The result to the user of 
this program or the station 
copying on the other end is 
insignificant. In other 
words, type whatever you 
want and you can be sure 
the other guy will copy 
regardless of the setup of 
his printer! 
So why do we also dis-

regard the line feed and 
carriage return as far as 
whether or not to send the 
figs/ltrs command? The 

main reason is that it sim-
ply does not matter 
whether a Baudot printer is 
in upper- or lowercase 
when either of these com-
mands are sent. So the 
computer leaves you in the 
mode you are in. 
After the status of the in-

put character has been 
determined and figs/Itrs 
commands sent (if neces-
sary), the character input is 
converted to Baudot, 
stored away, and then 
picked up by the XMT sub-
routine. Transmission of 
the resultant Baudot is ac-
complished in much the 
same manner as by a me-
chanical printer. The 

character is sent out, bit by 
bit, with a start bit (a 
space), five data bits, and a 
stop bit (a mark). The 
lengths of both the start 
and data bits are deter-
mined by the value loaded 
into the on-board KIM 
timer at location 03CD. 
Depending on the speed of 
transmission desired, load 
the value contained in 
Table 2. Likewise, since the 
stop bit is longer than a 
start/data bit, location 
03E8 must have this delay 
constant loaded. The pro-
gram is set for 60 wpm as 
written, since this is by far 
the most common speed 
for amateur RTTY trans-

Close-up of home brew interface box. Others might con-
sider bringing all peripheral pins out to miniature phone 
jacks and all controls to outboard switches. 
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60 wpm  66 wpm  75 wpm  100 wpm 

Baud rate  45.5  50.0  56.9  74.2 
Start data  22  20  18  13.33 
(t = ms.) 
Stop  31  30  25  19 
(t = ms.) 
Normal total  163  150  133  99 
char. time 
(t = ms.) 
KIM total  159.74  153.60  135.17  99.33 
char. time 
(t = ms.) 
Percent error  — 2.0  + 2.4  + 1.6  + 0.3 
(Allow ± 5%) 
Hex to load at  15  14  12  OD 
03CD 
Hex to load at  1E  1E  18  13 
03E8 

Table 2. RTTY timing table and delay constants. This table supplies data used by the 
RTTY transmit program. The values supplied for locations 03CD and 03E8 must be loaded 
if you want to transmit at a speed other than 60 wpm (the program is preset for this speed). 
Delay constants for receive are covered in WA5DXP's article.' 

missions. Change the  desire another speed. 
above locations only if you  Upon transmission of the 

Terminal unit provides both 60 mA loop for mechanical 
machine when we want hard copy and TTL level signals 
for the computer. 

ttig 

VIC a & 

901 WSJ 15&41 
PETPR 122 
icx l'w12 9.-f39 1SC 45 22/14 1016 IST DZN 1€ Ml 
MK 0E4 CAVOK 2'7/17 Di SC IC M D 
MIK 041310/20 CFO 29/17 FEW AC 
KIN  20;ED 1C1R0 0SC030 n/21 Kei tf E SE 
KIN W120/4 9339 1CISCH 25 15 1018 FEN SC DZN PC 

Example of weather broadcasts you'll be able to receive 
with the KIM. They are usually highly coded as this one is, 
but decoding manuals are available and we've found the 
NWS most helpful. 

complete character, the 
program loops to the 
beginning where the next 
input is awaited. 
Note that, when you 

type a character requiring 
a shift, there is a quick two-
step sound as first the com-
mand for figs/Itrs is sent 
and then the character, 
separated only by a stop 
bit. You'll probably get 
comments on this from 
people with mechanical 
printers, as they'll be used 
to "live" typing which 
won't usually produce this 
effect. Also, if you're a very 
fart typist, you may have 
to ouse slightly since the 
computer won't be ready 
for your next character un-
til it's completed the above 
operation. Normal typists 
and pick-and-punchers can 
disregard this warning! 
The program does more 

than just allow real-time 
transmission of RTTY. It 
also incorporates a buffer 
so you can type a short 
message into the computer 
and have it output the en-
tire message at full speed. 
This is accomplished in the 
BUFFR section of the pro-
gram. Getting into this 
mode requires only that 
you type "Control B" (that 
is, push the control key 
down and hold it down 
while you type a letter 
"B"). You'll notice that fur-
ther typing is no longer out-

put to your AFSK. Instead, 
anything you type is stored 
away in memory for "full 
speed ahead" transmis-
sion. How do you know if 
the buffer becomes full? 
Every character you type 
will return with a bell 
sounding if you're using a 
mechanical ASCII printer 
or a tone if you're using an 
electronic terminal. The 
program is set up to allow 
about a three-line (at 64 
characters per line) buffer. 
You can change this at 
location 0332. Whenever 
you're finished typing your 
message into the buffer, it 
can be sent by typing "Con-
trol T." Remember to turn 
on your AFSK and transmit-
ter first, though! When 
your entire message has 
been sent, the program 
again loops to the begin-
ning and awaits your next 
input. 
You can also load your 

ID into a special ID buffer 
which is always ready to be 
sent when you type "Con-
trol I." See Table 3 for ini-
tial loading instructions. 
Since you'll certainly 
dump this program to 
audio tape, every time you 
load, your program and 
also your ID will be ready 
to go. You can use the ID as 
we do or make a slight 
change. Since we send the 
ID at the end of our 
transmissions, we have 
completion of the ID auto-
matically jump us into the 
receive program. This is ac-
complished at line 0321. If 
you want to use this pro-
gram without WA5DXP's 
receive  program, then 
you'll need to change only 
this one line (see Table 4). 
This ID is in RTTY, so you'll 
need to either ID verbally 
or in Morse to satisfy FCC 
requirements. 
A few notes should be 

made about the actual 
ASCII-to-Baudot code con-
version table (see Table 1). 
This table takes into ac-
count all normal Baudot 
characters. Figs and ltrs 
commands are included 
for testing, but, since the 



Step 1: 

Step 2: 

Step 3: 

Step 4: 

Decide what you want sent. 
Example: "DE WB8VQD c/r c/r 

Convert it to ASCII using the chart below: 

A-41 
B-42 
C-43 
D-44 
E-45 
F-46 
G-47 
H-48 
1-49 
J-4A 
K-4B 
L-4C 
M-4D 

N-4E 
0-4F 
P-50 
0-51 
R-52 
S-53 
T-54 
U-55 
V-56 
W-57 
X-58 
Y-59 
Z-5A 

1-31 
2-32 
3-33 
4-34 
5-35 
6-36 
7-37 
8-38 
9-39 
0-30 
space-20 
c/r-OD 
1/f-0A 

Place your ID into memory beginning at 0100. 
Example: 

0010 
0011 
0012  space 
0013 
0014 
0015  8 
0016  V 
0017 
0018 
0019  c/r 
001A  c/r 
001B  I/f 

44 
45 
20 
57 
42 
38 
56 
51 
44 
OD 
OD 
OA 

Tell the computer how long your ID is. This 
number, in hex, is loaded at 031E. If you're not 
familiar with hex, take the last location of 
your ID, add one, and use only the last digit. 

Example: My ID ends at 001B. If I add one, 
that's 001C. Using only the last digit, I get 
"OC" as the hex number to load at 031E. 
Disregard the number already at 031E. 

Table 3. How to load the ID with your call. 

program supplies them 
automatically, you'll prob-
ably never use them. A 
Baudot "figs" is produced 
by typing "Control F" and a 
"Itrs" command by "Con-
trol L." If you are in the 
"Itrs" mode and type a 
"figs" command, you'll 
really get two of them, as 
the STATUS subroutine 
will supply one of its own! 
The same applies to typing 
the "Itrs" command when 
in the "figs" mode. Take 
this into account if you're 
inclined to experiment. 
Delay constants for the 

transmit program appear in 
Table 2. Since only four 
speeds are legal  on 
amateur bands, only con-
stants for those are 
published. Percents of er-
ror are also included, as 

minor timing errors have 
not been corrected by the 
program. There's simply no 
need to, as any printer, 
mechanical or electronic, 
can handle errors up to 
5%. Since we used the 
divide-by-1024 position of 
the KIM timer, even in-
crements of milliseconds 
are not possible. Correc-
tion factors can be pro-
grammed in, but we found 
these constants plenty ac-
curate for any use you'll 
probably ever encounter. 
One thing's for certain: A 
mechanical printer isn't go-
ing to care either way. 
The receive program 

which we've referred to 
many times has performed 
well here for some time. 
We had considered writing 
one, but found this one to 

Change: 

0249  4C  DO  02  JMP 
024C  EA  EA  NOP 

Add: 

0200  2C  40  17  BIT SAD 
02D3  30  03  BMI 
02D5  4C  00  03  JMP Transmit 
02D8  A9  80  LDAimm 
02DA  2C  00  17  BIT PAD 
02DD  4C  4E  02  JMP Back to Rcv. 

Table 4. Changes to WA5DXP's program to adapt it to this 
transmit program to allow transceive. WA5DXP's program 
appears in the October, 1977, issue of 73 Magazine. The 
above changes allow switching back and forth from 
receive to transmit without manually resetting the com-
puter each time (see the article for details). If you want this 
program for transmit only and do not want to incorporate 
WA5DXP's receive program into it, only one line needs to 
be changed: 
0321  FO E1  EA  BEQ BEGIN 

(plus an NOP) 

Ago PL-I.33 FUTB1.-INDIERRA 
PC6ICICtES EC LOS EGUIFOS, FL. TIYMINDtE LA VICESINXIJINTA 

O W. 
NOTTROR1 FOREST 38 FttiTOS; EVERTCN Y LICKt. 34; Wit 

33; II:MESTER CITY '32; (AWRY 33; 1131  LEEI:6 Ltin 

Y MICH 33; ECM 2); CM VILLA 24; MCA Y NEWSIER 
UNITED 23; NITA Y MIDOLEENCH 22; if.031RFTCti Y 
BRIDORI 22; IRISTCL 19; U N  RIIIIRSIY ItST MI 17; 
tfiCASTLE 14 Y LEICESTER CITY 12. 
RIWILISSCPIT 

tI 2AZEZDZE 

The computer won't mind foreign languages as this ap-
parent sports broadcast proves. With the computer's abili-
ty to copy any speed, you'll be able to print much—but 
not all—of what you hear. 

work so well we could see 
no sense in reinventing the 
wheel. We've copied 
everything from 60 to 100 
wpm with no difficulty. If 
you're so inclined, the WX 
transmissions at 14.395 
(LSB, 850 shift, 100 wpm) 
are a good deal of fun. 
Although the data is heavi-
ly coded, you'll see some 
plain English. This frequen-
cy is also one available 
quite near the top of a ham 
band and is accessible for 
those without a general-
coverage receiver. You 
might also check out 7.405 
(USB, 850 shift, usually 66 
wpm) if you'd like to catch 
Spanish language tele-

grams. It's interesting and 
unusual to see the KIM de-
coding Spanish. 
If you're in a QS0 and 

want to get from receive 
back into transmit, type a 
space. At high speeds, the 
computer may not pick it 
up the first time. Try again. 
This is the sole purpose of 
the  modification  to 
WA5DXP's program ap-
pearing in Table 4. We 
didn't want to have to reset 
every time we wanted to 
send or receive. With this 
change, the computer is 
able to do all the work for 
you. 
These programs have 

been used on the air in 
;IA 
LM 81 



GI TINTRIPEE DIGFEAR nigueir 

46 FEINT IITENCICNEPN JR8 KIfYTIlf  ILF RE NM 
Envo gocti OLE TIM M ati DESTRO KRNILIttf:PINI 
ESII0 
A 46 ONES Y 24 MARES. 
ffNI1 4IFGN  WI, IWO CIE EN 

LA IffvESTIGACIal FWD:MALI:6 M OMS LOUS E ‘1:0 
PC 6LE M LICE BIOS LE CO M 100 MARES KR 
TRU RO MA, DO 
0E0 EtCCNTR 
TRARICUI 
KR FLED IETENID:6 ORS 30 IMPENTADOS, REED a 
CCRXL MO. 
U:6 EERIE recti RESTOS A LAS NEE CE LA CFICIII wrice  

News agencies, especially transmitting in Spanish, abound 
on the low bands. Copy is not perfect, but then we use a 
PLL-based TV and no filtering. A better TV should pro-
duce perfect copy! 

numerous QS0s and have 
been found to create a 
quiet and efficient RTTY 

0300 
0302 
0304 
0307 
0309 
0300 
030F 
0311 
0313 
0315 
0317 
031A 
031C 
0310 
0318 
0321 
0324 
0326 
0329 
032B 
0320 
0330 
0331 
0333 
0335 
0338 
033A 
0330 
0340 
0342 
0344 
0347 
0349 
0348 
034E 
0350 
0351 
0353 
0355 
0358 
035A 
035C 
0354 
0360 
0362 
0364 
0366 
0368 
o36A 
036c 
036E 
0370 
0372 
0374 
0376 
0378 
0379 
0378 
0370 
0380 
0381 
0383 
0385 
0387 
0389 
038B 
0380 

A9  01 
85  04 
20  5A  lE 
85  00 
20  58  03 
4C  04  03 
A2  00 
85  10 
85  00 
86  01 
20  58  03 
A6  01 
68 
EC  OC 
DO  FO 
4C  00  02 
A2  00 
20  5A  1E 
C9  14 
FO  13 
90  00  01 
£8 
EO  BF 
BO  03 
4C  26  03 
A9  87  BUFUL 
20  AO  lE 
4C  26  03 
86  03  XMTB 
A2  00 
BD  00  01  XMTB+1 
86  02 
85  00 
20  58  03 
A6  02 
e8 
£4  0) 
FO  AF 
4C  44  03 
AS  00  STATUS 
C9  20 
FO  14 
C9  OA 
FO  14 
C9  OD 
FO  10 

C9  09 
FO  A5 
C9  02 
PO  B6 
24  00 
50  29 
A5  04  LTRS 
FO  OB 
A5  00  EXIT 
AA 
B5  00 
85  00 
20  BE  03 
60 
A9  01  SETL 
85  04 
A5  00 
85  05 
A9  7E 
85  00 
20  BE  03 

INIT 

BEGIN 

ID 
ID+1 

BUFFR 
GETS 

station. Aside from the ad-
vantage of saving the out-
put from a mechanical 

LDAImm 
STAzp 
JSR GETCHAR 
STAzp 
JSR STATUS 
JMP BEGIN 
LOXImm 
LDAzp.X 
STAzp 
STXzp 
JSR STATUS 
LDXzp 
INX 
CPX1mm 
BNE ID+1 
JMP RECEIVE 
LDXimm 
JSR GETCHAR 
CMPism 
BEQ XMTB 
STAabs .X 
INX 
CPX1mm 
BCS BUFUL 
JMF GETS 
LDAimm 
JSR OUTCHAR 
JMP GETS 
STXzp 
LDXimm 
LDAabs.X 
STXzp 
STAzp 
JSR STATUS 
LDXzp 
INX 
CPXzp 
:up BEGIN 
JMP XMTBel 
LDAzp 
CMPimm 
BEQ LTRS 
CMPImm 
BEQ EXIT 
CMPimm 
BEQ EXIT 
CMPlms 
BEQ ID 
CMPlies 
BEQ BUFFS 
BITzp 
BVC FIGS 
LDAzp 
BEQ SETL 
LDAzp 
TAX 
LDAzp.X 
STAzp 
JSR ANT 
RTS 
LDAimm 
STAzp 
LDAzp 
STAzp 
LDAimm 
STAzp 
JSR ANT 

Initi411:e in 
"ltra" mode. 

Get ASCII data 
Store data 

Clear X 
Start read at 0010 
Store character 
Save X 

Get X 

Done with ID? 

Clear X 
Input to buffer 
Control "T"? 

Store character 

Buffer full? 

ASCII "Bell" 
and ring itl 

Store buffer limit 
Clear X 
Read buffer 
Save X 
Store character 

Get X 

Buffer lIslt reached? 

Check character 
"Space"? 

"Line Feed"? 

"Carriage Return"? 

Control "I'? 

Control "B"? 

Test cheracter 
Bit 6  zero? 
Test Status Flag 
If "figs*, reset. 
Get character 
Put in X register 
Look-up Baudot 
Store conversion 
and send it. 

Set flag to %tree' 

Retrieve character 
Temp. Char. Store 
Baudot "Itrs" command 
Store it 
and send it. 

printer, we're inclined to 
think this is the RTTY of the 
future—no noise, no oil 
There's an obvious plus to 
being able to send and 
receive at any speed with-
out changing gears. Chang-
ing speeds is as easy as typ-
ing in a couple of sets of 
numbers. 
Comments are wel-

comed and inquiries will 
be answered if you'll in-
clude an SASE. Our thanks 
also to K8NLM who spent 
countless hours on the air 
helping with operational 
tests and to WB8ZVL 
whose suggestions led to 
many of the ideas incorpo-
rated into the program. • 

References 

1 "Try Your KIM-1 On RTTY," 

0)90  A5  05 
0392  AA 
0393  85  00 
0395  85 00 
0397  20  BE  03 
039A  60 
0398  A5  04 
0390  FO  IA 
039F  A9  00 
03A1  85  04 
03A3  AS  00 
03A5  85  05 
03A7  A9  6E 
03A9  85  00 
03AB  20  BE  03 
03AE  A5  05 
0380  AA 
0381  85  00 
0383  85  00 
0365  20  BE  03 
0388  60 
0389  A5 
03 88  4C 
035E  AO 
0300  A9 
0302  80 
0305  A5 
0307  29 
0309  8o 
03cc  A9 
03cE  80 
0301  2C 
03104  10 
0306  C8 
0307  CO  06 
0309  FO  05 
0308  06  00 
0300  4C  C5  03 
03E0  06  00 
03E2  A5  00 
03E4  80  02  17 
03E7  A9  lE 
03E9  81)  07  17 
03EC  2C  07  17 
03E8  10  FB 
0381  60 

END 

00 
BO  03 
00 
80 
03  17 
00 
80 
02  17 

15 
07  17 
07  17 
FB 

Reserved Locations 

WA5DXP. 73 Magazine, Oct., 

1977. 

2. "RTTY With The KIM,'' 
K4GCM, 73 Magazine, Sept., 
1977. 

3. "KIM-1 Can Do It," W4C01. 73 
Magazine, Feb., 1978. 

KIM-1 Sources/Information 

1. KIM Customer Service, Com-
modore International, 950 Rit-
tenhouse Road, Norristown PA 
19401. 

2. Johnson Computer, P.O. Box 
523, Medina OH 44256. 

3. Computer Warehouse Store, 
584 Commonwealth Ave., 
Boston MA 02215. 

Books and Newsletters 

1. "The First Book of KIM," 
ORB, P.O. Box 311, Argonne IL 
60439, $9.00 postpaid, 176 pgs. 

2.6502  User  Notes,  PO 
Box 33093, N. Royalton OH 
44133. 

LDAzp  Retrieve character 
TAX  Put in X register 
LDAzp,X  Look-up Baudot 
STAzp  Store it 
JSR ANT  and send It. 
RTS 

FIGS  LDAzp  Test Status Flag 
BEQ XNORM-2 
LDAImm  If .1tr e, reset. 
STAzp 
LDAzp  Retrieve character 
STAzp  Temp. Char. Store 
LDAimm  Baudot 'figs' command 
STAzp  Store It 
J3/1 XMT 
LDAzp  Retrieve character 

XNORM-1  TAX  Put in X register 
LDAzp,X  Look-up Baudot 
STAzp  Store conversion 
JSR XMT 
RTS 

XNURM-2  LDAzp  Retrieve character 
JMP XNURM-1 

ANT  LOYImm  Clear Y 
LDAimm  Define PB7= output 
STAabs FlIDD 

LETR  LDAzp  Get stored Baudot 
ANDimm  Clear bite 6-0 
STAabs PBD 

SETT  LDAImm  Time= 22ms. 
STAabs 

TCHK-1  BITabs  Time-out? 
BPL TCHK-I  No? Wait. 
INT  Set up next bit 
CPYlmm  Start/Date done? 

DUNE  BEQ STPB1 
ASLzp  Get next bit 
JMF LTR 

STPBT  ASLzp  Get stop bit 
LDAzp 
STAabs FbD  Stop bit d 157 
LDAimm  Time= 31ms. 
STAabs 

TCHK-2  BITabs  Time-out? 
BPL TCHK-2  No? Welt. 
RTS 

0000  Character Store (Primary) 
0001  Save X  #1 
0002  Save X  #2 
0003  Buffer Limit Store 
0004  Ltrs/Flgs Status FD.g. 
0005  Character Store (Temporary) 

0010-001F-  ID Storage Area (Yaximum Length= 16 characters) 
(See Table 3 for instructions) 

. . . and see Table 1 for other reserved zero page locations. 

82 

Fig. 1. Program listing. 
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Kilobaud Microcomputing is the forerunner of small business and home computing with wide-
spread educational application. To stay in touch with what's happening day to day in the world 
of computing, make a GOOD CONNECTION with Kilobaud Microcomputing. If you're just get-
ting into computers or you're just getting interested, Kilobaud Microcomputing is for you. It's 
written to be understandable for beginners and interesting to experts. Subscribe to Kilobaud 
Microcomputing today and take advantage of this 1/2 price offer. We'll send you 12 issues for 
$ I 5 . . . that's half the cost of the current newsstand price, and we'll guarantee your satisfac-
tion. If you're not completely satisfied with Kilobaud Microcomputing, we'll refund your 
money on all remaining issues. Send in the attached coupon today to establish a GOOD CON-
NECTION with the world of Microcomputing. No need to send money now—we'll bill you later if 
you prefer. 

A GOOD CONNECTION AT HALF PRICEI• 
Please rush my subscription to Kilobaud MIcrocomputIng 

and establish a Good Connection between myself and the 
world of Microcomputing with a one year subscription for S 15. 

Renewal  New Subscription 

L. Payment enclosed  L. Bill me later 

. Master Charge  El Visa 

Card•   

Signature 

Name 

Exp. date 

Address   

City  State  Zip   

*Offer good in U.S. & Canada only.  1951 
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El Please rush my subscription to Kilobaud Microcomputing 
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LI Master Charge  El Visa 
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Signature   

Name 

Address   

City  State  Zip   

*Offer good in U.S. & Canada only.  1951 
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Instant Software 
Has It All ... 

Ask for Instant Software at your local computer store, use 
the handy order blank provided at right, or order your soft-
ware by phone—call Toll Free 1-800-258-5473. 

Action Games 
SPACE TREK II Protect the quadrant from the invading 

Klingon warships  The Enterprise is equipped with 
phasers. photon torpedoes, impulse power, and warp 
drive It's you alone and your TRS-80 Level I 4K. Level II 
16K against the enemy. Order No, 0002R $7.95. 

SPACE TREK III Let yourself go to the far ends of the 

solar system —and beyond. This package includes 
• Stellar Wars—Shoot down the Tie fighters and 
destroy the Death Star. 
• Planetary Lander—Land your spacecraft and plant 
your flag across the solar system. 
These one player games require a TRS-80 Level I 4K 

Order No. 0031R $7.95. 

SPACE TREK IV Trade or wage war on a planetary scale 

This package includes, 
• Stellar Wars—Engage and destroy Tie fighters in your 
attack on the Death Star For one player 
• Population Simulation —A two player game where you 

control the economy of two neighboring planets 
You decide, guns or butter, with your TRS-80 Level II 16K 

Order No. 0034R $7.95. 

TREK•XCommand the Enterprise as you scour the quad-

rant for enemy warships This package not only has 
superb graphics, but includes programming for optional 

sound effects A one player game for the PET 8K Order 
No. 0032P $7.95. 

CAR RACEIRAT TRAPIANTIAIRCRAFT Enjoy these chal 

ienging. fun filled programs 
• Car Race—You and a friend can race on a choice of 

two tracks 
• Rat Trap—Trap the rat in his maze with your two cats. 
For one player. 
• Antiaircraft—Aim and shoot down the enemy air-
plane Requires Level i 4K TRS-80 Order No, 0011R $1.95. 

PENNY ARCADE Enjoy this fun filled package that's as 
much fun as a real penny arcade —at a fraction of the 

cost 
• Poetry—Compose free verse poetry on your com-

puter 
• Trap—Control two moving lines at once and test your 
coordination. 
• Poker—Play five card draw poker and let your PET 

deal and keep score. 
• Solitaire —Don't bother to deal, let your PET handle 

the cards in this "old favorite" card game. 
• Eat.Em•Ups — Find out how many stars your gobbler 
can eat up before the game is over. 
These six programs require the PET with 8K. Order No. 

0044P $7.95. 

RAMROM PATROLITIE FIGHTERIKLINGON CAPTURE 
Buck Rogers never had it so good Engage in extrater-

restrial warfare with. 
• Ramrom Patrol —Destroy the Ramrom ships before 

they capture you 
• Tie Fighter—Destroy the enemy Tie fighters and 

become a hero of the rebellion 
• Klingon Capture —You must capture the Klingon ship 
intact It's you and your TRS-80 Level II 16K battling 
across the galaxy Order No. 0028R $7.95. 

OUBIC.4/GO-MOKU Play two ancient games on your 
modern PET The two programs included are 
• Oubic.4— Play a multi-dimensioned game of ticlac• 

toe 
• Go•Moku—Line up five of your men while blocking the 

PET•s moves 

These one player games require 8K of memory Order No 
0038P $7.95. 

TR4S-C6 "1 "1 "alk 80 1 
S p a c e 

LEVEL I 

16K  LEVEL II T r e k  II 

INSTANT SOFTWARE 

TR & 
4K 

LEVEL I 

Business 
Package I 

TANGLE/SUPERTRAP These two programs require fast 

reflexes and a good eye for angles 

• Tangle—Make your opponent crash his line into an 

obstacle. 
• Superlrep—This program is an advanced version of 

Tangle with many user control options. 
Enjoy these exciting and graphically beautiful programs. 
For one or two players with an 8K PET, Order No. 0029P 

$7.95. 
CAVE EXPLORINGIYACHTICONCENTRATION These 

three programs are not only fun, but stimulating as well: 
• Cave Exploring--Search for fabulous treasures as 

you explore the magic cave. For one player. 
• Yacht —One player can enjoy this game based on 

Yahtzee 
• Concentration—Two players can pit their memories 
in this program based on the popular television show 
You'll need a TRS•80 with Level I and 16K. Order No. 

0010R $7.95.   
DESTROY ALL SUBS/GUNBOATS/BOMBER This 
package of three programs is fun for the whole family. In• 

cluded are 
• Destroy All Subs—Hunt down enemy subs while 
avoiding mines and torpedoes A one player game. 
• Gunboats—One or two players can try to blow each 

others ships out of the water 
• Bomber—Carefully release your bomb to destroy the 
moving submarine. A one player game 
To enjoy these programs you'll need a TRS-80 Level I 4K 
Order No. 0021 R $7.95.   

KNIGHT'S QUEST/ROBOT CHASE/HORSE RACE This 
varied package of one player games will give you hours 

of fun 
• Knight's Guest— Battle demons to gain treasure and 

become a full fledged knight 
• Robot Chase—Destroy the deadly robots without 
electrocuting yourself 
• Horse Race—Place your bet and cheer your horse to 

the finish line. 
These programs require a TRS-80 Level 116K Order No. 

0003R $7.95. 

DEMO I This package is just the thing to show your 
friends what your TRS-80 can do. Included are: 
• Computer Composer—Compose and play music us-
ing only a standard AM radio. 
• Baseball —Play baseball with your computer while it 
does the scorekeeping. 
• Horse Race—Place your bet and cheer your pony to 

the winner's circle. 
• ESP—Test your powers of extrasensory perception. 
• HI-LorTic.tac-toe—Guess the secret number or get 
three in a row 
• Petals Around the Rose—Can you figure out the 

secret behind the five dice? 
• Slot Machine—Turn your computer into a one-armed 
bandit. These programs require a TRS-80 Level I 4K. 

Order No. 0020R $7.95. 

BASIC AND INTERMEDIATE LUNAR LANDER Bring your 
lander in under manual control. The Basic version is for 

beginners: the Intermediate version is more difficult, 
with a choice of landing areas and rugged terrain. For 
one player with a TRS-80 Level I 4K. Level II 16K. Order 

No, 0001R $7.95. 

Business 
BUSINESS PACKAGE I Keep the books for a small 

business with your TRS•80 Level I 4K. The six programs 
included are: 
• General Information —The instructions for using the 

package 
• Fixed Asset Control —This will give you a list of your 
fixed assets and term depreciation. 
• Detail Input —This program lets you create and record 
your general ledger on tape for fast access. 
• Month and Year to Date Merge —This program will 
take your monthly ledger data and give you a year to date 

ledger. 
• Profit and Loss — With this program you can quickly 
get trial balance and profit and loss statements. 
• Year End Balance—This program will combine all 
your data from the profit and loss statements into a year 

end balance sheet. 
With this package, you can make your TRS-80 a working 
partner Order No. 0013R S29.95. 

BUSINESS PACKAGE III This package can change your 

TRS-80 into a full working partner for any bus:nessman: 

• Inventory—Maintain a computer•based inventory for 

a constant inventory system 
• Commisions and Percentages—Let your computer 
figure out markup and discount calculations, sales tax 

and more This is a perfect timesaving package for any 

small business 
For the TRS-80 Level I 4K Order No. 0061R $7.95. 

DATA TAPES 
Top quality high density audio cas-

settes for data storage. Each cassette 
runs 30 minutes, and is fitted with conve-
niently marked labels that make controll-
ing your "data bank" a snap. Sold in lots of 
four. Order No. 0067. $7.95. 
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Games and Simulations 
enjoy this game on the Apple with Applesoft II and 20K 
Order No. 0018A $7.95. 

DOW JONES Up to six players can enjoy this exciting 
stock market game You can buy and sell stock in 
response to changing market conditions Get a taste of 
what playing the market is all about Requires a PET with 
8K Order No. 0026P $7.95.   

HEX PAWN/SHUTTLE CRAFT DOCKING/SPACE CHASE/ 
BATTLESHIP This four-game package is sure to provide 
hours of fun for the whole family. 
• Hex Pawn—Turn your TRS-80 into a model of artificial 
intelligence by playing a simple game. 
• Shuttle Craft Docking—Land your shuttle craft on the 
starship—even through varying gravity fields! 

• Space Chase—Seek out and destroy the enemy delta 
that's hidden in the star field. 
• Battleship—You must find and destroy the enemy 
fleet. 
This package requires a TRS-80 Level I 16K. Order No. 
0041R $7.95. 

SANTA PARAVIA AND FIUMACCIO Become the ruler of 
a medieval city-state as you struggle to create a 
kingdom Up to six players can compete to see who will 
become the King or Queen first. This program requires a 
TRS-f30 Level I & II. Order No. 0043R $7.95.   

CARDS This one-player package will let you play cards 
with your TRS-80—talk about a poker face! 
• Draw and Stud Poker—These two programs will keep 
your game sharp. 
• No-Trump Bridge—Play this popular game with your 
computer and develop your strategy. 
The package  name says it all Requires a TRS-80 Level 
II 16K Order No. 0063R $7.95. 

J me and Personal 
.AL FINANCE I Let your IRS-80 handle all the 

Js details the next time you figure your finances' 
Personal Finance I—With this program you can con-

trol your incoming and outgoing expenses 
• Checkbook—Your TRS-80 can balance your 
checkbook and keep a detailed list of expenses for tax 
time. 
This handy financial control for the home requires only 
a IRS-80 Level I 4K Order No. 0027R $7.95.   

MORTGAGE  WITH  PREPAYMENT  OPTION/ 
FINANCIER These two programs will more than pay for 
themselves if you mortgage a home or make in-
vestments 
• Mortgage with Prepayment Option—Calculate mort-
gage payment schedules and save money with pre-
payments 
• Financier—Calculate which investment will pay you 
the most. figure annual depreciation, and compute the 
cost of borrowing, easily and quickly 
All you need to become a financial wizard with an 8K 
PET. Order No. 0006P $7.95.   

STATUS OF HOMES/AUTO EXPENSES Two long awaited 
programs that have got to save you money at work or in 
the home 

Electronics 
HAM PACKAGE I This versatile package lets you solve 
many of the commonly encountered problems in elec-
tronics design. With your Level I 4K or Level II 16K TRS-
80. you have a choice of 
• Basic Electronics with Voltage Divider—Solve prob-
lems involving Ohm's Law, voltage dividers, and RC time 
constants 
• Dipole and Yagi Antennas—Design antennas easily. 
without tedious calculations 
This is the perfect package for any ham or technician 
Order No. 0007R $7.95.   

ELECTRONICS! This package will not only calculate the 
component values for you, but will draw a schematic 
diagram too You'll need a TRS-80 Level I 4K, Level II 16K 
to use 
• Tuned Circuits and Coil Winding—Design tuned cir-
cuits without resorting to cumbersome tables and calcu-
labors 
• 555 Timer Circuits—Quickly design astable or 
monostable timing circuits using this popular IC 
• LM 381 Preamp Design—Design IC preamps with this 
low noise integrated circuit 
This package will reduce your designing time and let you 
build those circuits fast Order No. 0008R 87.95. 

• Status of Homes—This program will allow you to 
keep track of all the expenses involved in building one 
house or an entire subdivision 
• Auto Expenses—Find out exactly what it costs you to 
drive your car or truck. 
These programs require a TRS-80 Level I 4K Order No 
0012R $7.95.   

PERSONAL WEIGHT CONTROL/BIORHYTHMS Let your 
PET help take care of your personal health and safety 
• Personal Weight Control—Your PET will not only 
calculate you your ideal weight, but also offer a detailed 
diet to help control your caloric intake 
• Biorhythms—Find out where your critical days are for 
physical, emotional, and intellectual cycles 
You'll need only a PET with 8K memory. Order No. 0005P 
$7.95. 

Cut along dot
ted line and 
mail today 

MIMIC Test your memory and reflexes with the five dif-
ferent versions of this game You must match the se-
quence and location of signals displayed by your PET. 
This one-player program includes optional sound effects 
with the PET 8K Order No. 0039P $7.95. 

BOWLING/TRILOGY Enjoy two of America's favorite 
games transformed into programs for your Apple: 
• Bowling—Up to four players can bowl while the Apple 
sets up the pins and keeps score. Requires Applesoft II 
• Trilogy—This program can be anything from a simple 
game of tic-tac-toe to an exercise in deductive logic. For 
one player. 
This fun-filled package requires an Apple with 20K. Order 
No. 0040A $7.95.   

BACKGAMMON/KENO Why sit alone when you can play 
these fascinating games with your TRS-80? 
• Backgammon—Play against the computer. Your 
TRS-80 will give you a steady challenging game that's 
sure to sharpen your skills. 
• Keno—Enjoy this popular Las Vegas gambling game 
Guess the right numbers and win big. 
You'll need a IRS-SO Level I & II. Order No. 0004R $7.95. 

OIL TYCOON Avoid oil spills, blowouts and dry wells as 
you battle to become the world's richest oil tycoon. Two 
players become the owners of competing oil companies 
as they search for oil and control their companies Re-
quires a TRS-80 4K Level I & II Order No. 0023R $7.95. 

CASINO I These two programs are so good, you can use 
them to check out and debug your own gambling sys-
tem , 
• Roulette—Pick your number and place your bet with 
the computer version of this casino game. For one 
player. 
• Blackjack—Try out this version of the popular card 
game before you go out and risk your money on your own 
"surefire" system. For one player. 
This package requires a PET with 8K. Order No. 0014P 
$7.95. 

BASEBALL MANAGER This pair of programs will let you 
keep statistics on each of your players Obtain batting 
on-base, and fielding averages at the touch of a finger 
Data can be easily stored on cassette tape for later com-
parison All you need is a PET With 8K Order No. 0062P 
$14.95. 

BOWLING LEAGUE STATISTICS SYSTEM This package 
is the answer to the prayers of harried bowling league 
scorekeepers. The Bowling League Statistics System 
Will keep a computerized list of league data, team data. 
and data for each bowler. It is extremely flexible and has 
a total of 16 different options to let you modify the pro-
gram to suit your league's rules. The program is very 
easy to use and has extensive "built-in" aids to help you 
along. Requires TRS-80 Level II 16K, Order No. 0056R 
$24.95. 
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Instant Software 
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Shipping $1.00 

Instant Software Inc. De9t. 73-ISA2 Total order 
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Keyboard Konvenience 
—simplify entry of BASIC programs 

Throw in an LED for good measure. 

Rod Hallen WA7NEV 
Road Runner Ranch 
PO Box 73 
Tombstone AZ 85638 

Irecently replaced my uppercase-only key-
board with one that 
generates both upper- and 
lowercase letters because 
word processing is one of 
my personal computing 
goals.  However, this 
necessitates constantly 
shifting when entering 
BASIC and assembly lan-
guage programs. The two 
circuits here (Figs. 1 and 2) 
allow either uppercase 
only or both upper- and 
lowercase operation at the 
flip of a switch. Numbers, 

punctuation, etc., are still 
under the control of the 
shift key. Both circuits are 
different methods of im-
plementing the same func-
tion depending on what 
type of IC gates you have 
available. 
The  LED  indicates 

upper- and lowercase 
operation, but it can be 
eliminated since the posi-
tion of the switch or the 
operation of the keyboard 
will indicate which mode 
has been chosen. I just like 
lots of lights.• 

05 FROM KEYBOARD 

•5VDC 

DO FROM KEYBOARD 

SPOT  SWITCH 

,  .5VDC 

05 TO INTL 

06 TO  INTERFACE 

Fig. 1. IC1a = SN7408N AND gate. IC2a = SN7404N in-
verter. Pin 14 is + 5 V dc on both ICs and pin 7 is ground. 

D5 FROM KEYBOARD 

DO FROM KEYBOAR 

C5 TO 
INTERFACE 

66 TO 
INTERFACE 

Fig. 2. IC3a, b, and c 
pin 7 is ground. 

= SN7400N. Pin 14 is + 5 V dc and 

There's a new, eighth OSCAR satellite in orbit, and the AMSAT team helped put it there! 

Your help is needed for future satellites. loin AMSAT and support the new, ad-
vanced Phase III series of OSCARs, engineered to provide communications over 
transcontinental distances for hours at a time. 

Send $10 membership dues to AMSAT, P.O. Box 27, Washington, D.C. 

20044. Life membership is available for a tax-deductible donation of $100 
or more, payable in quarterly installments if you wish. 

Phase III satellite solar cells may be sponsored for $10 each, and 
we'll send you a certificate specifying the cells you are sponsoring. 

For a tax-deductible contribution of $1,000 or more, we'll 
even inscribe your name on a plaque to be placed in orbit 
aboard the Phase III spacecraft for posterity, and we'll send 
you a replica honoring your contribution. 

Dues and contributions may be charged to VISA or 
Master Charge. Phone us at (202) 488-8649. 



SPECIAL PACKAGE DEAL??? 

KIM-I, power supply. 2 excellent books: The First Book of KIM" 
and Programming a Microcomputer: 6502. This is probably the best 

tutorial package on microcomputers available. Includes listings of over 

50 utility and game programs! Special Package: KIM. with 3 manuals 

power supply, plus both books listed above, EVERYTHING NEEDED TO 
LEARN AND USE AN ADVANCED MICROCOMPUTER List Price: 

'238.00. Now save over 10%- 209.001 

THE COMMODORE 
(P)ersonal (E)lectronic (T)ransactor 

The PET 2001 microcomputer is a complete turn-
key computer with a number of features especially 

applicable to ham radio. 
-Heavy duty steel cabinet for RF shielding and 
rugged use. 
-6502 CPU, 8K user RAM (expandable), 14K 
operating system with 10 digit BASIC, file control 
system, cassette operating system. This is one of 
the fastest interpreter BASICS available. 
-72 Key Keyboard with all ASCII characters availa-
ble without shift. Lower case and graphics available 
with shift. 
-9"CRT with clean, high resolution display. 
-Program editing uses movable cursor to INSERT & 
DELETE characters ANYWHERE on the screen! 
No need to retype lines. 
-Built in real-time clock and interval timer. 
RTTY and MORSE programs available which trans 
forms the PET into a complete computerized 
RTTY /CW terminal. 
-Memory expansion bus allows 65K RAM, ROM, 
and I/O expansion. 
-Two I/O methods standard: 8Bit parallel port 
wThandshake, and IEEE-488 bus for multiple 
peripherals. IEEE supports high speed 8 bit transfer 
to any of 15 different devices on-line simultaneously 
-PET floppy and PET printer with advanced 
features available 

Documentation now includes "PET 
Communication with the Outside 
World" which outlines use of the 
memory expansion bus, IEEE bus, 
parallel port, file control system, etc. 
PET Computer with Basic BASIC programming 

course (free) *795 
add on full sized keyboard for fast typing s 1 25 

WRITE FOR A LIST OF THE LATEST IN 
ACCESSORIES FOR THE PET 

KIM-1 
A COMPUTER FOR HAM RADIO 

APPLICATIONS 
Features include: 

Completely self contained with cassette tape inter 

face. 1K RAM, 2K ROM monitor. 400 pages 

documentation 

.(K)eyboard (I)uput (M onitor (KIM) allows entry. 
debug, and execution of programs using the 23 key 

  eee keypad and 6 digit LED display, OR use a standard 

ASCII terminal with KIM's 20 ma current loop inter 

face Up to 96(X) baud 

Powerful 6502 microprocessor, now second 

sowed by 4 manufactureres (plus Commodore/ 

Mos) 13 addressing modes and advanced architec 

lure result in an eff.cient. fast, and easy to program 

computer 

15 programmable 1/0 lines and 2 programmable 
interval times allow the KIM to execute complex 

PLAINSMAN 

-real time" programs with a minimum of program 

ming overhead Radio teletype and other 'timing 
sensitive' applications are simple 

Expand to 64K RAM. etc via the 22/44 pin expan 
mon bus 

Expand with a full size or msnifloppy disk from FIDE 

(wnte) The KIM bus is now supported by numerous 

manuf actur ers including Rockwell Intl, Synertek. 
RNB, HIDE the Computenst 

Well proven design over 40.000 in the field KIM 1 
with documentation "179.00 Power supply. 5V 

and 12V. 8 Vat 4 amps 16 Vat 1 amp '40.00 

KIM 4 motherboard '1 19.00 HDE 8K RAM 

•169.00, 3 for '465.001 HDE proto board 
'49.50. 

MICRO SYSTEMS 
P.O. Box 1712 Auburn, Al. 36830 

vo P42  p75.4-

Alt. FILMS ASSEMBLED TESTED 

WARRANTEED FOR AT LEAST 90 DAN'S 

Call toll free 1-800-(633)-8724 Continental U.S. 
205)745.7735  except A l a b a m a 

Reaper Service  see page 795  87 



DXCC in One Sitting 
—know your prefixes 

You don't even need a ticket. 

Gary H. Tonere WA4FYZ 

13764 SW 54th Lane 

Miami FL 33175 

Chris Wiener N2CR 

10 Elm Street 

Tenafly NJ 07670 

W ould you believe it's 
possible to work 

DXCC when the band isn't 

open? Well, you can work 
DXCC even if you don't 
have a ham license. It's not 

10 PRINT 'DXCC PROGRAM — WRITTEN BY GARY TONCRE WA4FYZ.' 
20 PRINT 'REVISED BY CHRIS WIENER N2CR  EX — WARAYY.' 
30 PRINT .QRZ'o 
40 INPUT HS 
50 FOR B = 1 TO 30 
60 PRINT 
70 NEXT B 
80 PRINT 'OK, '1 H$; '. THIS IS A GAME DESIGNED TO TEST YOUR' 
90 PRINT 'ABILITY TO IDENTIFY PREFIXES AND COUNTRIES THAT' 
100 PRINT 'MAY BE WORKED ALONG THE WAY TOWARD RECEIVING THE' 
110 PRINT 'AMERICAN RADIO RELAY LEAGUES' S DX CENTURY CLUB' 
120 PRINT 'AWARD. YOU MAY SELECT THE CLASS OF DXCC THAT YOU' 
130 PRINT 'WANT TO TRY FOR ACCORDING TO THE FOLLOWING' 
140 PRINT 'NUMBER NUMBERS OF COUNTRIES,' 
150 PRINT 
160 PRINT TAB(8), 'NOVICE DXCC' ,'15 COUNTRIES' 
170 PRINT TAB(8), 'GENERAL DXCC' .'25 COUNTRIES' 
180 PRINT TAB(8); 'ADVANCED DXCC' ,35  COUNTRIES' 
190 PRINT TAB(8)1 'EXTRA CLASS DXCC' .'50 COUNTRIES' 
200 PRINT 
210 PRINT 
220 PRINT 'THE NUMBER CONFIRMED IS THE NUMBER RIGHT.' 
230 PRINT 'DXCC WILL BE AWARDED FOR 90% CORRECT.' 
240 PRINT 'YOU WILL GET TWO CHANCES TO ANSWER CORRECTLY.' 
250 PRINT 
260 DIM S$(4) 
270 FOR I . I TO 4 
280  READ SS W 
290 NEXT I 
300 DATA NOVICE DXCC. GENERAL DXCC, ADVANCED DXCC, EXTRA CLASS DXCC 
310 PRINT 'WHICH CLASS OF DXCC DO YOU WANT TO TRY FOR?' 
320 PRINT 'ENTER THE CLASS EXACTLY AS LISTED ABOVE', 
330 INPUT C$ 

i 

HE349  IF Ci . S (I) T N 180 
350 TF C = S (2) THEN 400 
360 IF C . S (3) THEN 420 
370 IF C$ . S (4) THEN 440 ELSE 310 
380 N . 15 
390 GOTO 445 
400 N = 25 
410 GOTO 445 
420 N . 35 
430 GOTO 445 
440 N . 50 
445 FOR I . I TO 30 PRINT 
450 PRINT 'IF THE COUNTRY IS AN ISLAND, THEN THE WORD "ISLAND" IS', 
460 PRINT ' NOT IN THE NAME.' 
470 PRINT 'ALL COUNTRY NAMES ARE TAKEN FROM THE ARRL"S DXCC LIST.' 
475 FOR I . 1 TO 4 PRINT 
480 14(0) . 'WRONG, LID. THERE IS A BAND OPENING. TRY AGAIN.' 
490 L$(1) m 'SURE YOU WOULDN"T RATHER TRY FOR WAS? THE CORRECT ANSWER,' 
500 W . 0 
510 X . p 
520 FOR I . I TO N 
530  READ QS, AS 
540  T ., 0 
550 PRINT 0$ 

570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 

IF AS = G$ THEN 650 
IF T = 0 THEN PRINT L$(0) 
IF T = I THEN PRINT L$(1)i 
T T • 1 
IF T I THEN 550 
PRINT AS 

GOTO 680 
PRINT 'CORRECT, NICE GUESS.' 
4 = 4 4. 1 
X = X  I 
PRINT 'YOU NOW HAVE', Wo  Xt 'WORKED / CONFIRMED.' 
FOR K = 1 TO 4 PRINT 
P . 0.9 • N 
IF X) = P THEN 760 

NEXT I 
PRINT 'LID. SUGGEST YOU TRY NEXT LOWER CLASS' 
PRINT 'OR TAKE UP COMPUTER PROGRAMMING. BETTER YET, GO CB.' 

750 GOTO 850 
760 PRINT 'AFTER CAREFUL SCRUTINIZATION OF YOUR APPLICATION, THE WRITERS' 
770 PRINT 'OF THIS PROGRAM TAKE GREAT (NOT ALL THAT GREAT) PLEASURE' 
780 PRINT 'IN AWARDING YOU '; C$o '.. 
790 Y . X / W • 100 
800 PRINT 'YOU HAVE ACHIEVED A '1 Y: '% WORKED / CONFIRMED RECORD.  FBI' 
810 PRINT 'YOU RETIRE WITH', No 'Po X; ' WORKED / CONFIRMED.' 
820 PRINT 'SINCE YOU DID SO WELL, WHY HA VEN' T YOU MADE DXCC' 
830 PRINT 'FOR REAL?  NO, YOU CAN' T DO IT ON 2 METERS.' 
840 PRINT GOSUB 1020 
850 PRINT '73. 'o H$ 
860 PRINT 'UNIVAC 1100 IS CLEAR AND QRT.' 
870 GOTO 9999 
880 DATA GUANTANAMO BAY, KG4, CANADA, YE, TI, COSTA RICA, FRANCE, F 
890 DATA KP4, PUERTO RICO, 4, UNITED STATES OF AMERICA, G. ENGLAND. 
BELGIUM, ON 

900 DATA XE, MEXICO, DK, FEDERAL REPUBLIC OF GERMANY. YV, VENEZUELA, 
ITALY, I 

910 DATA K25, CANAL ZONE, COLUMBIA, HK, PT, BRAZIL, SPAIN, EA 
920 DATA OE, AUSTRIA, AUSTRALIA, VK, HB, SWITZERLAND. JA, JAPAN 
930 DATA CE, CHILE, FINLAND, OH, ML?, ALASKA. NETHERLANDS ANTILLIES, PJ 
940 DATA HC, ECUADOR, BULGARIA. 1.2, ZS, SOUTH AFRICA, URUGUAY, CX 
950 DATA PC. CORSICA, WAKE, KW6, GW, WALES, LIBERIA. EL 
960 DATA YO, RUMANIA. LIECHTENSTEIN, HBO, ZD8, ASCENSION. FORMOSA, BV2 
970 DATA JT, MONGOLIA, BRITISH PHEONIX, VRI, JY, JORDAN, NAVASSA. KC4 
980 DATA ST, SUDAN, GREECE, IV, VPI, BELIZE, ANDORRA, C3I 
990 DATA VU, INDIA, IVORY COAST, TU, KP6, PALMYRA, TURKEY. TA 
1000 DATA AP, PAKISTAN, CLIPPERTON. F08 
1010 GOTO 9999 
1020 PRINT 'AND NOW FOR YOUR CERTIFICATE SUITABLE FOR FRAMING   
1030 PAGE 
1040 FOR I . I TO 66 
1050  PRINT '—'t 
1060 NEXT I 
1070 PRINT 
1080 PRINT TAB(11)t 'GARY TONCRE WA4FYZ AND CHRIS WEINER N2CR' 
1090 PRINT TAB(13)1 '  AWARD 't H$; ' AN HONORARY COMPUTER' 
1100 PRINT TAB(26); C$ 
1110 PRINT 
1120 PRINT TAB(10) CDDDDDODDD  XX  XX  CCCCCC  CCCCCC' 
1125 FEINT TAB(10)I'DDDDDDDDDD  XX  XX  CCCCCC  CCCCCC' 
1130 PRINT TAB(10)1'DD  DD  XX  XX  CC  CC  CC CC. 
1135 PRINT TAB(10).'DD DD XX  XX  CC  CC  CC  CC' 
1140 PRINT TAB(10) CDD  DD  XX  CC  CC' 
1145 PRINT TAB(10),'DD  DD  XX  CC  CC' 
1150 PRINT TAB(10) CDD  DD  XX  CC  CC' 
1155 PRINT TAB(10):'DD  DD  XX  CC  CC' 
1160 PRINT TAB(10)o'DD DD XX  CC  CC' 
1165 PRINT TAB(10)o'DD  DO  XX  CC  CC' 
1170 PRINT TAB(10) CDD DD XX  XX  CC  CC  CC  CC' 
1175 PRINT TAB(10)I'DD  DD  XX  XX  CC  CC  CC  CC' 
1180 PRINT TAB(10)I'DDDDDDDDDD  XX  XX  CCCCCC  CCCCCC' 
1185 PRINT TAB(10)o'DDDDDDDDD  XX  XX  CCCCCC  CCCCCC' 
1190 PRINT 
1200 FOR I . I TO 66 
1210  PRINT '—'o 
1230 NEXT I 
1240 FOR I = 1 TO 4 
1250  PRINT 
1260 NEXT I 
1270 RETURN 
1280 1010 9999 
1290 FOR Y . 1 TO 30 
1300  PRINT 
1310 NEXT Y 
9999 END 

RUN 

DXCC  11'49'37  3 APR 78 

DXCC PROGRAM — WRITTEN BY GARY TONCRE WA4FYZ 
REVISED BY CHRIS WEINER N2CR  EX — 4A2AYY. 
QRZ?  MWA2GMO 

A 88 

Fig. 1. Program listing. 



Get a load of Instant Software 
and ENTER a whole new world of 
electronics design with your TRS-80 

Turn your TRS-80 into the most versatile tool on your workbench. The Electronics I and Ham Package I series of programs will save you hours 

of tedious calculations. You can design circuits in a fraction of the time it took you previously. These programs will draw a complete schematic 
diagram of your desired circuit with all components labeled. You can even design a circuit around parts on hand! And you'll get your designs off 

the drawing board and into production FAST. Save time, money, and energy as you get more fun out of electronics! 

Electronics I 

TIME DELAY IS 5E-82 SEC.  4 

CI Is .1 PTO  TRIGGER 

RI IS 454545 OHMS 

Level I 4K, Level II 16K 

4 CONNECT PIN 4 

RI  (RESIT) IL 

PIN 8 (WI, 

IF MOT USEI 

TYPE 8 FOR UWE* VALUES - TYPE S TO KEEP SAME VALUES 

ACPIM?_ 

If you're still designing circuits the old fashioned 

way, let the Electronics I package introduce the latest 
way to go: 

Tuned Circuits and Coil Winding —Design tuned cir-

cuits for audio and radio frequencies. This two part pro-

gram will find the missing two values from any two of the 
following, frequency, capacitance, inductance, or reac-

tance. The coil winding section will calculate the number 

of turns and wire gauge required for a close wound, air or 
slug tuned coil from the inductance, diameter, length. 
and permeability of the coil. 

555 Timer Circuits —Timers, both monostable (one-
shot) and astable (oscillator), can be easily designed with 

this two part program. The program will also draw a com-

plete schematic on the screen of your TRS-80. 

LM381 Preamp Design —You too can quickly design 

an IC preamp. With this program all you need to do is 

enter the parameters of the performance you want, and 
the program does the rest —right down to drawing a 

detailed schematic of your circuit on the screen! 

Ham Package I Level I 4K, Level II 16K 

DIRECTOR 15.17 IT. 

15.e3 FT. 

16.67 FT. 

Y;T G I ANTENNA f f_ 

Ham Package I— We had to call it something, but this 

package is not only for hams. It's great for any ex-
perimenter or technician in need of a dynamic reference 

of popular electronics formulae. The included programs 
will calculate: 

1. Ohms Law —Easily performs calculations involving 
voltage, current, resistance, and power. 

2. Series and Parallel Calculations —Find the value for 
capacitors or resistors in parallel or series circuits. 

3. Voltage Dropping and Voltage Dividing —This will 

give you the value of a dropping resistor and the effective 

resistance of the load. 

4. R/C Time Constants —This section will calculate 

the resistance, capacitance, or the time delay of an R/C 
circuit. 

5. Dipole and Yagi Antennas —These two programs 

will compute the dimensions of an antenna to your exact 

frequency and give you an on-screen display —complete 
with all measurements! 

To order by phone, call toll free 1.800-258-5473 or ask for Instant Software at your local computer store 
•M••  MI =  IM M1  = MO  M o.  NN W 

Send me the following Instant Software: 

Quantity Catalog Program name Unit Cost Total cost 

0007R Ham Package I $7.95 

0008R Electronics I $7.95 

Blank cassettes for data 
0067 _ storage - in lots of four $7.95 

YES! Please let me know how I can Add $1 00 for shipping 

write programs for Instant Software. 
Total order and send m  P your free software rata-

log 

Check  Money Order 

MasterCharge  Expiration date 

Card No   

Name   

Address   

City   

VISA  AMEX 

State  Zip 

Instant Software Inc. Peterborough, NH 03458 
73-ISF1 



easy, but the award is com-
mensurate with the effort 
put forth. So jump in with 
both feet and try your luck 
with Computer DXCC. If 
you don't want to use this 
program as is, read on. It is 
adaptable to many other 
uses. 
The original program 

was adapted from a quiz 
program in Basic Program-
ming by Kemeny and 
Kurtz. Over a period of 
some six months, we have 
updated the program again 
and again. Somehow, 
every time we work a new 
country, it ends up being in 
the program! 

The Program 

The program as listed 
gives complete instruc-
tions in the opening lines. 
Line 30 asks for your name 
or call, and it is stored as 

H$ 

The program allows you 
to select a "class" of 
DXCC, which is determined 
by the number of countries 
that you play. The max-
imum is 50 countries for 
the Extra Class DXCC. The 
countries are arranged in 
the data statements in an 
increasing order of difficul-
ty. 

You automatically win if 
you answer 90% correct. 
Thus, if you answer cor-
rectly the first 45 out of the 
50 Extra Class countries, 
the program will go direct-
ly to the certificate award-
ed to the winners. 

If a country name is 
given, you must supply the 
prefix. If the prefix is given, 
then you must supply the 
name of the country as it 

appears on the ARRL DXCC 
Country List. You are given 
two chances to answer 
each question without pen-
alty. The number that you 
answered correctly is con-
sidered worked and con-
firmed. Wrong answers are 
considered as worked only. 
The program keeps track 
of your worked/confirmed 
record, as well as a 
percentage computed 
from them. A certificate is 
awarded to those who 
make the grade. 

Program Breakdown 

Lines 10 to 150 supply in-
formation on how to play 
the game. Lines 160 to 440 
set up the computer for the 
number of countries that 
you want to work (variable 
N in lines 380 to 440). Lines 
500 and 510 set variables 
W (for your worked coun-

tries tally) and X (for those 
confirmed) equal to zero. 
The main body of the 

program starts at line 520. 
The loop is completed at 
line 720 and is executed N 
times. Line 530 reads the 
first two pieces of data 
from line 880— in this case, 
"Guantanamo Bay" and 
"KG4." Notice that the 
data is set up to alternate 
the country's prefix and the 
country's name as the 
question. 
Line 540 sets up variable 

T to keep track of whether 
your answer is the first or 
second try. Line 550 prints 
the country or prefix, and 
your answer is recorded in 
560 as G$ If your answer is 
right, the program jumps to 
650 and your worked and 
confirmed tallies are in-
cremented by one each. 
The current record is 

OK, WA2GMO.  THIS IS A GAME DESIGNED TO TEST YOUR 
ABILITY TO IDENTIFY PREFIXES AND COUNTRIES THAT 
MAY BE WORKED ALONG THE NAY TOWARD RECEIVING THE 
AMERICAN RADIO RELAY LEAGUE'S DX CENTURY CLUB 
AWARD.  YOU MAY SELECT THE CLASS OF DXCC THAT YOU 
WANT TO TRY FOR ACCORDING TO THE FOLLOWING 
NUMEERS OF COUNTRIES* 

NOVICE DXCC 
GENERAL DXCC 
ADVANCED DXCC 
EXTRA CLASS DXCC 

15 COUNTRIES 
25 COUNTRIES 
35 COUNTRIES 
50 COUNTRIES 

THE NUMBER CONFIRMED IS THE NUMBER RIGHT. 
DXCC WILL BE AWARDED FOR 90% CORRECT. 
YOU WILL GET MC CHANCES TO ANSWER CORRECTLY. 

WHICH CLASS OF DXCC DO YOU WANT TO TRY FOR? 
ENTER THE CLASS EXACTLY AS LISTED ABOVE?  )NOVICE DXCC 

IF THE COUNTRY IS AN ISLAND, THEN THE WORD 'ISLAND' IS NOT IN THE NAME, 
ALL COUNTRY NAMES ARE TAKEN FROM THE ARRL'S DXCC LIST. 

GUANTANAMO BAY? 1KG4 
CORRECT, NICE GUESS. 
YOU NOW HAVE 1 / 1 WORKED / CONFIRMED. 

CANADA? >VE 
CORRECT, NICE GUESS. 
YOU NOW HAVE 2 / 2 WORKED / CONFIRMED. 

TI? ?COSTA RICA 
CORRECT, NICE GUESS. 
YOU NOW HAVE 3 / 3 WORKED / CONFIRMED. 

FRANCE? >F 
CORRECT. NICE GUESS. 
YOU NOW HAVE 4 / 4 WORKED / CONFIRMED. 

KP4? 'PUERTO RICO 
CORRECT, NICE GUESS. 
YOU NOW HAVE 5 / 5 WORKED / CONFIRMED. 

4? >UNITED STATES OF AMERICA 
CORRECT, NICE GUESS. 
YOU NOW HAVE 6 / 6 WORKED / CONFIRMED. 

G? )ENGLAND 
CORRECT. NICE GUESS. 
YOU NOW HA VE 7 / 7 WORKED / CONFIR MED. 

BELGIUM? )ON 
CORRECT, NICE GUESS. 
YOU NOW HAVE 8 / 8 WORKED / CONFIRMED. 

Xi? )MEXICO 
CORRECT, NICE GUESS. 
YOU NOW HAVE  9 / 9 WORKED / CONFIRMED. 

OK? )GERMANY 
WRONG, LID.  THERE IS A BAND OPENING.  TRY AGAIN. 
DK?  FEDERAL REPUBLIC OF GERMANY 
CORRECT. NICE GUESS. 
YOU NOW HAVE 10 / 11 WORKED / CONFIRMED. 

YV? )VENEZUELA 
CORRECT, NICE GUESS, 
YOU NOW HAVE 11 / II WORKED / CONFIRMED. 

ITALY? >I 
CORRECT, NICE GUESS. 
YOU NOW HAVE 12 / 12 WORKED / CONFIRMED. 

K25? >PUERTO RICO 
WRONG. LID.  THERE IS A BAND OPENING,  TRY AGAIN. 
K25? >NAVASSA 
SURE YOU WOULDN'T RATHER TRY FOR WAS?  THE CORRECT ANSWER, CANAL GONE 
YOU NOW HAVE 13 / 12 WORKED / CONFIRMED. 

COLUMBIA? )HK 
CORRECT. NICE GUESS. 
YOU NOW HAVE 14 / 13 WOR KED / CONFIRMED. 

AFTER CAREFUL SCRUTINIAZTION OF YOUR APPLICATION. THE WRITERS 
OF THIS PROGRAM TAKE GREAT (NOT ALL THAT GREAT) PLEASURE 
IN AWARDING YOU NOVICE DXCC. 
YOU HAVE ACHIEVED A 92.85714 % WORKED / CONFIRMED RECORD.  FBI 
YOU RETIRE WITH 14 / 13 WORKED / CONFIRMED. 
SINCE YOU DID SO WELL, WHY HAVEN'T YOU MADE DXCC 
FOR REAL?  NO, YOU CAN'T DO IT ON 2 METERS. 
AND NOW FOR YOUR CERTIFICATE SUITABLE FOR FRAMING   

GARY TONCRE NA4FYZ AND CHRIS WEINER h2CR 
AWARD WA2GMO AN HONORARY COMPUTER 

NOVICE DXCC 

DDDDDDDDD  XX  XX  CCCCCC  CCCCCC 
DDDDDDDDDD  XX  XX  CCCCCC  CCCCCC 
DD  DD  XX  XX  CC  CC  CC  CC 
DD  DD  XX  XX  CC  CC  CC  CC 
DD  DD  XX  CC  CC 
DD  DD  XX  CC  CC 
DD  DD  XX  CC  CC 
DD  DD  XX  CC  CC 
DD  DD  XX  CC  CC 
DD  DD  XX  CC  CC 
DD  DD  XX  XX  CC  CC  CC  CC 
DD  DD  XX  XX  CC  CC  CC  CC 
DDDDDDDDDD  XX  XX  CCCCCC  CCCCCC 
DDDDDDDDD  XX  XX  CCCCCC  CCCCCC 

73, WA2GMO 
UNIVAC 1100 IS CLEAR AND QRT. 

A 
90 

fig. 2. Sample program run. 



printed and the confirmed 
figure is compared to the 
90% figure of the coun-
tries worked of your class. 
If they are equal, or if the 
confirmed figure is greater, 
a jump is made out of the 
loop at line 710 to line 760. 
Otherwise, the loop re-
peats. 
Assuming that you an-

swered wrong just once, 
line 580 sends you to line 
480, which is printed. T is 
incremented by one and 
you go back to line 550. If 
you goof again, line 590 
sends you to line 490, 
which is printed; L=2, so 
line 610 is skipped and the 
answer is printed via line 
620. Line 630 increments 
only your worked tally. A 
jump is made to the print 
of-your record in line 680, 
and the rest proceeds as 
noted above. 
If you haven't jumped 

out of the loop by the time 
you have gone through it N 
times, you haven't made 

90% correct. In that case, 
the program goes to line 
85n by way of 750 and ends 
at 9999. If you did win, the 
program goes through lines 
800 to 840 and into the cer-
tificate subroutine. The 
program then returns to 
line 850 and ends at 9999. 

Modifications 
This program was writ-

ten on a Univac 1100 at the 
University of Miami. It 
should run as is on most 
large college and high 
school computers. If you 
want to run it on your 
micro, some changes might 
have to be made in the in-
terests of conserving 
memory. You can elim-
inate lines 10 to 260, but, if 
you eliminate H$ in line 40, 
it won't be there to print 
your name or call on the 
certificate in the sub-
routine. You could also 
decide on just one class 
and eliminate everything 
up to line 450, except for 

giving N some value equal 
to the number of countries 
in your list. You could also 
eliminate the subroutine, 
but the certificate is nice, 
especially if you can get a 
hard copy of it. Of course, 
you can change the data to 
any countries or prefixes 
that you want, except 
those beginning with a 
number such as 5Z4 — 
variables like those won't 
be accepted by the com-
puter. If you don't want to 
alternate country-pref ix-
country, you can set up the 
data to print either the 
country or the prefix alone 
as the question. You can 
also make the game easier 
to win by changing the win-
ning percentage on line 
700 and also the print state-
ment on line 230. 
One of the nicest 

features of the program is 
that, by changing the data 
statements, you can adapt 
DXCC into a quiz, such as 

naming the capitals of the 
states. Just rewrite the data 
lines to read state-capital-
state-capital and so on. The 
number of different quiz-
zes that can be derived 
from this format is endless. 

Note that our Univac ac-
cepts line 1030, the com-
mand "page." This allows 
our printer to print the cer-
tificate on a separate page 
You might have to make a 
loop of print statements if 
you want this feature but 
lack the page command. 

Conclusions 

We have spent many 
happy hours writing and 
playing DXCC. If you really 
want to get into it, try 
randomizing each class 
and making a large data 
list. We hope you enjoy 
DXCC, and, if you come up 
with any more modifica-
tions, send us a list of your 
version. We would like to 
see what you're doing.• 

CONTAINS' 
Battery Tool BW-630 
Hobby Wrap Tool WSU-30 M 
PC Edge Connector CON-1 
DIP IC Extractor Tool EX-1 

DIP IC Insertion Tool INS-1416 
PC Card Guides & Brackets TRS-2 
Mini-Shear with Safety Clip SP-152 
14, 16, 24 and 40 DIP Sockets 
Terminals WWT-1 
Tr-Color Wire Dispenser WD-30-TRI 
Hobby Board H-PCB-1 
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A Low-Cost Circuit Board Holder 
— price tag: 454 

The stingy solution. 

Russell W. Steele 
838 Gayle St. 
Papillion NE 68046 

' f you are still chasing PC 
cards across your work-

bench, you may be inter-
ested in a cheap card 
holder for PC boards. I was 
bitten by the computer bug 
this last winter and decid-
ed to build a system from 
scratch, using MSI and LSI 
chips and standard 44-pin 
prototyping boards. After 
evaluating a number of 

A $.45 card holder. 

CPU chips and "one-
board" systems, I decided 
to build a system based on 
the Popular Electronics 
E LF. 
My goals were: to learn 

as much as possible, to 
keep the project within my 
limited budget, and to end 
up with an expandable 
system. The ELF was less 
than $100, and I felt it 
would be easy to expand 
with other hand-wired 
boards. I didn't feel com-
petent to make my own PC 
boards, so I chose the pro-

totype board and wiring-
pencil method. 
After collecting the 

necessary parts and design-
ing a layout, my first prob-
lem was holding the PC 
board so that I could use a 
wiring pencil in one hand 
and a soldering iron in the 
other. My first thought was 
to locate a professional 
card holder and vise (such 
as the PANA-VISE), but it 
came down to a choice be-
tween using my limited 
cash for expensive equip-
ment or buying computer 

hardware. I chose the lat-
ter, electing to solve the 
card-holding problem with 
my junk box and some left-
over ingenuity. 
After making sketches of 

my idea (Fig. 1), the next 
task was to collect parts. 
Rummaging among my bits 
of this and that stored in 
the garage, I spotted a 
hardwood stave from a 
shipping crate (2" x 3/4 " x 
18") and a short length of 
threaded rod (3/4 " x 12"). In 
one coffee can I found five 
11/2" screws left over from 
a curtain-hanging project (I 
used molybolts after the 
curtain fell down), and in 
another coffee can were 
five washers and two wing 
nuts from a TV antenna 
that blew down long ago. It 
pays never to throw any-
thing away! 
That left me with some 

T-nuts to pick up at the 
local hardware (a package 
of five for 45(0. With this 
collection of bits and 
pieces, I hoped to make a 
PC card holder for a stan-
dard prototype board (4" x 
6" or 4" x 9"). The size of 
the holder can be selected 
to suit your own needs. The 
small Radio Shack boards 
will fit if they are slipped in 
sideways. 
To build the holder, I cut 

two pieces of hardwood 

92 



FM SYSTEM SCHOOL 

Dollar thoughts $ $ 
to consider about the 

144 ; 
220 r 

/4440 

0V-3  

IDRAKF- UV-3 UHF-VHF 

yard 

6 

604° .  , 

401 
/40 

RAKE UV-3 IN TIANSCOIVfl 

r ADC 

10 ' 
.01.11LCI. 

'D T(' 

Optional Drake 1525E34 
Enrollee Nike 

047. 

Designed and meredaetarail as U.S.A. 

MULTIBAND 
FM SYSTEM 

Only $795 
for 

3-Band UV-3 
(That's just $265 per band  
—and fully synthesized 

on all three!) 

How does the cost of the Drake system really compare to 
alternative methods of getting on 144-220-440 MHz fm? 

A First of all, there is no direct comparison possible, 
rl because the Model 1346 Drake UV-3 is the only rig in 
the world offering 144-220-440 MHz fm in a single box 
—and it is fully synthesized on each band. 

B The nearest comparison would be to add the suggested 
list prices of three separate units of competitive fm 
rigs presently available. It would work out 
approximately as follows (and you would end up with 
three separate units to power): 

2 Meters (Synthesized to 5 kHz)   $ 449.00 
220 MHz (Synthesized to 5 kHz)   449.95 
440 MHz (23 channels, crystal)   349.00 
Crystals (Assuming 20 per 440 MHz radio)  120.00 

Total competitive price   $1367.95 

But wait—even at those higher competitive 
prices you'd still be missing these features 

included in the UV-3: 

1. Full synthesis on all three bands 
2. Extra diode-programmable fixed 
channels on each band 

3. Priority scan feature on each band 
4. Everything in a single box! 

For your homework, then, ponder the following—at a 
suggested amateur net of $795.00, the Model 1346 
Drake UV-3 (144-220-440) is, to say the least, an 
incredible value. It gives you a real reason to trade UP! 

D11 NOW AVAILABLE: Comple e UV-3 Service/Schematic Book . . . $25.00 each. 

R. L. DRAKE CO MPANY 41E0 DRAKE 540 Richard St., Miamisburg, Ohio 45342 
Phone: (513) 866-2421 • Telex: 288-017 

Pnces and specifications subject to change without notice or obligation. 
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(1/2" x 3/4 " x 8") and then 
put a 1/16" kerf down the 
length of each piece. This 
kerf was to hold the card 
once the wooden fingers 
were securely fastened to 
the buttblock with the four 
11/2" screws. I cut the 11/2" 
x 3/4 " x 4-3/8" buttblock 
from the remaining hard-
wood  and beveled one 
end. The bevel allows ad-
justable tension for one 
finger, permitting a snug fit 
on a variety of similar-
sized cards. (I find small 
variations in different 
manufacturers' cards.) 
Before fastening the 

fingers, I drilled a 5/16" 
hole in the center of the 
block and two pilot holes 
for the screws at each end. 
Next, I turned the butt-
block up so the narrow side 
faced me  and drove a 
T-nut into the 5/16" hole. 
I then selected a 2" x 3/4 " 

x 2" section of the remain-
ing hardwood, drilled a 
5/16" hole through the 

center, and drove a T-nut 
into the hole. I now had 
two blocks with T-nuts. 
Next, I fastened the 

fingers on the 2" x 4-3/8" 
block, one to each end. I 
found it advisable to pre-
drill the screw holes in 
both the buttblock and the 
fingers. I drilled the finger 
holes so they would just fit 
over the screws. This made 
the buttblock holes snug 
enough to keep a good grip 
on the screws. 
I assembled the holder 

by threading a wing nut 
about three inches onto 
one end of the rod, with the 
wings toward the center. 
Then I put a washer on the 
rod and then threaded on 
the card holder. I then 
threaded the remaining 
block on the rod with the 
T-nut facing the wing nut. 
Twisting it until the end 
protruded below the end of 
the block, I slipped on a 
washer and a wing nut. 
At this point I put the 

Fig. 1. 

bottom block in the vise 
and bent the rod approxi-
mately 70°. In this position 
I can swing the holder in an 
arc or set it in position by 
tightening the wing nut at 
the bottom of the 2" x 2" 
block. I can position the 
holder at any 360° position 
on the end of the rod by 
tightening the wing nut 
behind the buttblock. 
A coat of varnish fin-

ished the job. A PC card 
holder for less than 454! 
That is not counting the 
threaded rod (about $1.00) 

and the vise—which every 
hobbyist should have on 
hand. 
In using the "cheap card 

holder," I find it useful to 
place a small mirror on the 
workbench under the PC 
card so that it is easy to 
see if wires pushed through 
from the other side are 
positioned correctly. It is 
not difficult, however, to 
flip the holder over to 
check wire position and 
flip it back again. I hope 
you find this as useful a 
tool as I do NI 

STACKED IN Y  FAVOR.. 
KLM's NEW 4 ELEM 
BANDERS, "THE 4-BANG 
HAVE THE FEATURES YOU ASKED— 
FOR — AND THEY DON'T COSTAN 
ARM AND A LEG TO OWN. 

Simple speedy assembly 
One man installation 
Low windloading — perfect for 
lightduty towers and rotators 
Honest KLM 7.7 dbd (or better) 
less than 1.5:1 VSWR 
Dual-driven elements and KLM 
P.E.P. Balun for 
across  " OLE BAND 
146-luning or matching 
Ideal for stacking a three band or 
monoband system 
The same hi-quality materiats-as 
KLM's world-famous "Big Stickers.' 

KLM's "4-BANGERS" - ready 
to help you make the most of 
Amateur Radio 

See 

KLM 28-30-4 $9995 

-14.4-4 $22999 

r dealer or contact 
p, K24 

17025 Laurel Rd Morgan Hill, CA 95037 
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U SURPLUS 
WANTED 

WE NEED: ARC-51BX, ARC-94, ARC-

102, ARC-109, ARC-115, ARC-116, 

ARC-131, ARC-134, ARC-164, ARN-82, 

ARN-83, ARN-84, APN-59, APN-153, 

APN-141, APN-147, APN-171, APX-72, 

6187, CU-1669A, 4907-1, CU-1658A, 

51Y-4, 51R-8, 51RV1, FM-622, 807A, 

URC-9, TOP DOLLAR PAID OR TRADE 

FOR NEW AMATEUR GEAR. WRITE 

OR PHONE BILL SLEP (704) 524-7519 
r' S4 

SLEP ELECTRONICS COMPANY 

PM. BOX 100, DEPT. 73, 

OTTO. NORTH CAROLINA 28763 

AUTOMATIC COUPLER 
CU-991 ANTENNA 
COUPLER for 50-150 
watt transceivers in the 2-
25 Mhz range, mfl-Collins 
180L-2 Has 7-970 pi 3 KV 
vacuum variable capacitor 
and variable silver ribbon 
inductor, both with 28 VDC 
drive Also 14 uHY roller 
inductor and SWR meter circuit. Requires 28 VDC 3 
amps. 250 or 400 VDC 35 MA, and 115 VAC 400 Hz 20 
VA 10./2x7Y.x11 1/2 , 24 lbs sh. Used  $54.50 
C•5011CU•991 VACUUM VARIABLE 
CAPACITOR: 7-970 pt 3 KV; w/drIve operable 
from 8 VDC and la    $34.95 
L401/CU-991  VARIABLE  RIBBON 
INDUCTOR: has 288" of 125" w x 01" th silver 
ribbon drawn between two 5.4" 1 x 3 4" dia coo 
forms. about 32 uHY 28 VDC motor turns coils to vary 

inductance  $25.00 
R-390A RECEIVER: 0.5-32 Mhz. mech filters 
85 lbs sh Used. reparable  $295. 
Checked  $450. Manual  $12.00 

Use your Visa or Mastercharge cards. 
All Prices F.0 E3 Lima. Ohio Please Allow for Shipping 

Send for FREE Copy of NEW Catalog '79' 
Address Dept 73  •  Phone 419/227-6573 

FAI R R A DI O S ALES  Fl 
is E EUREKA  Box 1105 • LI MA  OHI O  45802 

Key Electronics 

0** 
Full ASCII Professional 
Keyboard Kit, Model The 

• Full I 28 Character ASCII • Tr- Mode MOS Fri 

coding • MOSiDTL TTL Compatible Output • 

Two-Key Rollover • Level and Pulse Strobe • 

Shift and Alpha Lock • Selectable Parity • 

Positive or Negative Logic • All New. OEM 

Grade Components  • Gold Contact. Low 

Bounce Key Switches • Rugged G-10 Printed 

Circuit Board • Low Power Consumption 

and More 

Model 756 Keyboard Kit  564 95 

Model 701 Plastic Enclosure  $14 OS 

Model 702 Steel Enclosure  520 Os 

Send for catalogue of other NEW merchandise. 
Semis, Sockets, ICs, Res., Caps, and MORE. 

N YS Residents Add 4°, Sales Tax 

Send to:  Key Electronics 
P.O. Box 3506 

Schenectady, NY 12303 K14 

Featuring Yaesu. lcom, Drake, Atlas, Ten-Tec, Swan, Dentron, Pace, Palomar, Alda, 
Midland, Wilson, KDK, MFJ, Microwave Module, Standard, Tempo, Astror, KLM, 
Hy-Gain, Mosley, Larsen, Cushcraft, Hustler, Mini Products, Universal and Tristao 
Towers. We service everything we sell' Write or call for quote. You Won't be DIseaoInted. 

We are just a few minutes off the NYS Thruway 11-90) Exi: 32 

FOR BEST PRICE AND 
FAST DELIVERY 

CALL 

143C00325•3636 
c=3 

TOLL FREE 

8340-42 Owe Blvd PO Box 28271 St tows IVO 83132 

EXTEND 
YOUR R ANGE... 
With me RPT-1B Repeater. Backed Py Standard Com-

munications' years of experience in producing quality 
repeaters for the commercial and amateur market, this 
superior 10 watt VHF repeater operates on a single pair of 
channels in the 143-149 MHz range It contains separate 
transmitter and receiver assemblies for the re-transmis-
sion of signals and a COR/TIMER for control of the 
switching/timing/monitoring functions of the system In 
addition, an optional private channel unit may be installed 
as an accessory It may be operated in either a repeat or 
duplex mode Priced under $850 from your dealer. 
Write today for a FREE Catalog Sheet or see your  S18  Communications 

nearest Standard Communications Dealer.  P 0 Box 921 5 1, Los Angeles. CEliforne 90009 

Standard 

ALL BAND TRAP ANTENNAS! 
PRETUNED - COMPLETLY  ASSE MBLED - 
ONLY ONE NEAT SMALL  ANTENNA  FOR 
UP TO 6 BANDS!  EXCELLENT FOR CON-
GESTED HOUSING AREAS - APART MENTS 
LIGHT - STRONG  - ALMOST INVISIBLE! 

CO MPLETE AS SHO WN with 90 ft. RG58U-52 ohm feedline, and PL259 connector, insulators, 30 ft. 
300 lb. test dacron end supports,  center connector with built in  ',O ffing  arrester and static ilscharge - 
molded, sealed, weatherproof, resonant traps 1-X6". you just switch to bend desired for excellent worldwide 
operation - trans mitting and recievIngl  WT.  LESS THAN 5 LBS. 
160-80-40-20-15-10 bends 2 trap--149 ft with 90 ft. RG58U - connector - Model -7'7 7BU . ..$59.9 5 
80-40-20-15-10 bands 2 trap -- 102 ft. with 90 ft. RG58U - connector - Model 9988U ...$54.95 
40-20-15 -10 bends 2 trap  54ft. with 90 ft. RG58U coax - connector - Model 1001BU . .$ 53.95 
20-15-10 bends 2 trap --- 26 ft. with 90 ft.  RG58U  coax - connector - Model 1007BU .... $52.95 

SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (G•niscle is $5.00 extra  for postage - 
clerical - custo ms - etc.) or order using  VISA Bank Americard - MASTER  CHARGE - AMER. EX-
PRESS. Give number and ex. date. Ph 1-308-236-5333 9A M - 6P M week days. We ship in 2-3 d•ys. 
ALL PRICES WILL INCREASE $5.00  SEPT. 1 - SAVE - ORDER NO W!  All antennas au•ran1sed 
for 1 year  Money back trial I M•de in USA  FREE INFO. AVAILABLE ONLY FRO M. 

WESTERN ELECTRONICS  W18  Dept. A7- 5  Kearney, Nebraska, 68847 

-  ...,,,. , 
7 ••,•••• ,„ --_, 

FOR ALL MAKES 6 MODELS OF AMATEUR 
TR ANSRECEIVERS  -  TR ANS M TTERS - 
GUARANTEED  FOR  2000 WATTS  SSB 
1000 WATTS CW.  FOR NOVICE  AND ALL 
CLASS AMATEURS! 

Padio toad 
CENTRAL NEW YORK'S FASTEST GRO WING HAM DEALER 

CALL TOLL-FREE ONEiDA COUNTY AIRPORT TERMINAL BUILDING  Bob  Warren 
ORISKANY, NE W YORK 13424  WA2MSH  K2IXN 1-800-448-7914 

NY STATE RESIDENTS CALL 315-337-2622 or 315-337-0203 
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User Report: the IC-245 
good things come in small packages 

Only two reservations. 

R. Stanley Dicks W8YA 
Box 331, RD2 
Triadelphia WV 26059 

s many amateurs now 
are doing, I recently 

decided to upgrade from a 
crystal-controlled two-
meter rig to a synthesized 
transceiver. I wanted an 
all-mode rig, but one which 
also was compact enough 
to use on FM from my 
small  foreign car. After 
surveying the current 
market, I decided to try the 
Icom IC-245 with sideband 

This is the Icon) IC-245. 

adapter, and I definitely 
have not been disappoint-
ed! The compactness of 
the rig is truly amazing: It 
contains a fully-synthe-
sized two-meter FM trans-
ceiver, a digital display, 
and a sideband/CW adap-
ter, all in a box not much 
bigger than most two-meter 
FM rigs alone. Crammed in-
to this box are 47 tran-
sistors, 8 FETs, 24 ICs, and 61 
diodes, and one heckuva 
two-meter rig! 
The 245 is fully syn-

thesized from 144 to 148 
MHz. From 146 to 148 
MHz, it tunes in 5-kHz 

steps, and from 144 to 
146 MHz in 100-Hz steps. 
There is, however, a button 
which allows one to tune in 
5-kHz steps below 146 
MHz, making sweeps of 
the band more rapid. Tun-
ing is accomplished with a 
single large knob, eliminat-
ing the two or three switch-
es and knobs which often 
must be turned on other 
synthesized rigs. The knob 
has a solid feel and has a 
click-stop mechanism so 
that it clicks and holds firm 
at each increment. This 
prevents possible drift due 
to jostling in the mobile, 

and also allows for tuning 
in heavy traffic without 
having to look at the rig. If 
one is on .76, for example, 
one can go to .79 simply by 
counting six clicks on the 
dial (at 5 kHz each). 
The rig comes with a 

quick-tuning adapter knob 
which easily can be slid 
onto the main knob, allow-
ing rapid tuning across the 
band—especially on SSB. 
The digital display is large 
and easily readable, with 
four digits (146.52 reads 
out as 6.520), and an auto-
matic dimmer so that the 
digits are dimmed in a dark 
environment (in the car at 
night) and bright in high 
ambient light. They shine 
brightly enough to read in 
all but very strong, direct 
sunlight. The meter in-
dicates relative power on 
transmit  and  signal 
strength in receive. 
The unit has an inge-

nious dual vfo system, also 
in use in 'corn's 701 and 
711, which allows almost 
total versatility in setting 
up offset frequencies. Un-
der normal circumstances, 
one lines up the vfos 600 
kHz apart, and they then 
track together for the rou-
tine repeater split. How-
ever, it is possible to pro-
gram any split desired from 
5 kHz to 955 kHz. The in-
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Flukemeter II. 

Like the classic "Flukemeter" differential voltmeter of the fifties (inset), the new 8020A DMM offers a superb combination of performance and 
value for the seventies. Only $169! 

You know Fluke for innovation in 
precision test and measurement in-
strumentation. For almost 30 years 
we've anticipated the measurement 
problems that come with fast-chang-
ing technology. 
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ing the new 8020A digital multimeter. 
The 8020A is built to the same high 
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the 8020A is smaller. And, of course, 
it costs a lot less. 
You'll find the 8020A is the only 
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features for only $169,* now and for 
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ance you can count on for up to 200 
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sion lab standards? Or, factory cali-
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call (800) 223-0474, toll free. Give us 
your chargecard number and we'll ship 
one immediately. Or come into our 
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West 45th Street, New York, NY 10036. 

TOLL FREE HOT LINE 800-223-0474  AD VA 
Inside New York State call (212) 687-2224  LECTRONIC 

A FLUKE AUTHORIZED DISTRIBUTOR 



struction manual says that 
the unit has an automatic 
reverse circuit so that 
when tuning from 146 to 
147 MHz, the 600-kHz split 
will automatically reverse, 
making it unnecessary to 
throw a switch to reverse 
transmit/receive frequen-
cies above 147 MHz. A 
note accompanying the 
manual, however, states 
that, "due to customer re-
quests," this automatic 
reversal system has been 
defeated by the addition of 
a single shorting wire. The 
note says that the wire 
must not be removed while 
the rig is in warranty. As 
soon as my warranty ex-
pires, I intend to remove 
the wire and see what hap-
pens; if the reversal system 
functions, it would make 
repeater access possible 
anywhere from 146 to 148 
MHz without the necessity 
of throwing a single switch. 
Nifty? 

The 245 runs 10 Watts on 
FM (true FM) and CW and 
10 Watts PEP on upper 
sideband. Local stations 
report that the audio is 
crisp and clean on both FM 
and SSB, and that the CW 
note is excellent, with no 
chirping or clicking. They 
also report that carrier sup-
pression is excellent; even 
when I am over S9, no one 
can hear any carrier at all. 

The receiver section of 
the rig has the quality for 
which Icom has become 
renowned. Even in the pres-
ence of strong local sig-
nals, I have never heard 
any cross modulation or 
front-end overload. The 
audio sounds sharp for a 
two-meter rig, and a rear 
panel jack allows plug-in 
of an external speaker. The 
receiver seems to be quite 
sensitive on both SSB and 
FM. An FM signal of Si will 
be full-quieting, and side-
band signals are regularly 
copied which are out of 
range of the rig's 10-Watt 
transmitter. In fact, the 
receiver's  sensitivity 
causes some frustration; I 

A bottom view of the IC-245 shows the five connected cans containing the helical 
resonators which are responsible for the rig's excellent selectivity. The final transistor is in 
back. 

hear many stations I can't 
reach with only 10 Watts! 
On FM, the 245 has a 

conventional double-con-
version system with i-f 
stages at 10.7 MHz and 455 
kHz, and on SSB/CW it has 
a single-conversion i-f at 
10.7 MHz. Sensitivity is 
rated at 0.5 uV for a 10-dB 
(S+ N)/N ratio on SSB/CW, 
and 0.6 uV for 20 dB of 
quieting on FM. If any-
thing, the rig appears to be 
more sensitive than its rat-
ings. The noise blanker for 
SSB/CW reception is quite 
effective at cancelling the 
occasional  hash-type 
noises I have tried it on, 
and the rig is considerably 
more impervious to auto 
ignition noise than was my 
previous rig. No matter 
what I did to try to sup-
press ignition noise with 
the old rig, I had about S4 
QRN; with the 245, the 
ignition noise is barely 
discernible. The receiver 
has a switch to select a 
slow agc rate for SSB re-
ception, and the result is 
SSB which sounds as 
smooth as low-band SSB on 
my Drake receiver. 
One can cite features 

and specifications all day, 
but the proof, as they say, 

is in the punch. The 245 is a 
delightful rig to own and 
operate. It is compact and 
therefore easily transferred 
from auto to house and 
back. Recently, I stuck it in 
my suitcase along with a 
small 12-volt supply and a 
whip antenna and took it 
on a business trip. Try that 
with other multi-mode rigs! 
Two-meter SSB operation 
from the 14th floor of a 
hotel is fun! 
At home, with an 11-ele-

ment, vertically-polarized 
beam at 70 feet, I can hear 
literally hundreds of re-
peaters on the synthesized 
rig and can regularly call 
into machines as far out as 
150 miles. This is one of the 
real joys in store for the 
crystal-controlled operator 
who changes to synthesiza-
tion; the number of acces-
sible repeaters is stagger-
ing. The vertically-polar-
ized beam doesn't do well 
on SSB and CW where 
most other stations are us-
ing horizontal antennas, 
but even with cross-polar-
ization, the Icom's 10 
Watts and sensitive re-
ceiver provide regular con-
tacts out to about 100 
miles. The 245 gives one 
full flexibility on two 

meters: FM work on any re-
peater or simplex frequen-
cy, satellite work, weak 
signal CW and SSB DXing, 
mobile and portable work, 
and so on. 
I can cite only two reser-

vations about the 245. 
First, it operates only USB, 
and thus cannot be used 
for mode 1 OSCAR work on 
SSB; maybe Icom will 
come out with an LSB 
filter. Second, the photo-
sensitive cell which con-
trols the automatic LED 
readout dimmer is located 
right beside the tuning 
knob. This means that 
when the operator reaches 
up to tune the knob, often 
he blocks light from the 
cell, causing the readout to 
dim. It is only a minor 
nuisance, and one soon 
learns to move the hand 
slightly when tuning so 
that this doesn't happen. 
These reservations are 

negligible when compared 
to the flexibility and perfor-
mance which such a small 
package provides. I can 
hardly wait to get a horizon-
tal beam up and a small 
linear amp to tack on to the 
rig, and I am working on 
OSCAR antennas now. See 
you on 144.200! • 
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NEW FT-7B 100 W 
MOBILE/BASE HF TRANSCEIVER 
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Eric Shalkhauser W9CI 
527 Spring Road 
Washington IL 615 71 

The History of Ham Radio 
—part VIII 

The early '20s. 

Reprinted from OCC News, a 
publication of the Chicago 
Area Chapter of the OCWA. 

The evolution of radio 
before, and to a great 

extent during, the 1918 war 
year was for the most part 
in the hands of radio ama-
teurs and the experiment-

ers. The development of 
the vacuum tube and its 
utilization required much 
time for laboratory re-
search. The quenched-gap 
and crystal detector were 

Arms 

Re ei 

A detailed description 
with hookup diagrams 
and values prepared by 
the Radio Department, 
Newark Sunday Calk 

Marker Newark, N. J. 

still very much in use. Con-
siderable effort was being 
put forth by commercial 
companies together with 
government engineers, 
notably the Navy, to devel-
op reliable means of gener-
ating undamped waves 
along semi-mechanical 
electrical  lines.  The 
culmination of these ef-
forts was the Alexanderson 
alternator, providing high 
frequency energy with 
power up to 200 kilowatts 
to satisfy navigational and 
overseas communication 
demands. 
Following the evolution 

of radio art, two major 
patent-issuing corpora-
tions emerged in America, 
undertaking research 
toward larger and better 
vacuum tubes to replace 
the quenched-gap and the 
alternator. They were 
Radio Corporation of 
America, a group con-
sisting of General Electric 
Company, Westinghouse 
Electric and Manufactur-
ing Company, and Amer-
ican Telephone and Tele-
graph Company, which 



pooled patent licenses, 
and then Hazeltine Cor-
poration, an independent 
licensing holder. This was a 
time when many patent ap-
plications were flooding 
the patent office covering 
circuit designs, and many 
component parts were en-
tering into the assembly of 
radio  receivers  and 
transmitters. The two com-
panies acted initially as 
holders of patent rights 
and issued licenses. Many 
individuals and small or-
ganizations, doing private 
research, were filing patent 
applications on hundreds 
of ideas pertaining to 
radio, thus leaving the bud-
ding industry wide open to 
massive confusion. The 
license holders tried to 
meet this avalanche of new 
developments by issuing 
warnings to developers, in-
ventors, and all those who 
were active in the field, in-
cluding those who pur-
chased radio parts from 
dealers and jobbers. The 
warnings read, "the assem-
bly of a receiver is only for 
your own private, ex-
perimental use, which in-
cludes broadcast reception 
of music and entertain-
ment, not for broadcast 
transmission and NOT FOR 
SALE." In other words, 
licenses had to be obtained 
first by dealers or jobbers, 
manufacturers, or assem-
blers to go into business. 
With such regulations, 
back-door trading became 
commonplace, and many 
instruments found outlets 
designed to circumvent the 
restrictions. 
It was to be expected 

that to satisfy the demand 
of the listening public, 
there would be concerns 
engaged in building and as-
sembling receivers. During 
this period, it was not 
possible to standardize any 
specific design because of 
the extremely high rate of 
turnovers and obsoles-
cence. The radio amateur 
was busily building and 
assembling sets for his 
friends and neighbors, who 

reaped the benefits of his 
expertise in wireless. 
The market mushroomed 

with the proliferation of 
broadcast transmitters 
throughout the United 
States and the rapidly in-
creasing availability of 
radio receivers. Improve-
ments in quality and relia-
bility also contributed to 
lowered costs. Vacuum 
tubes were produced by 
the thousands, gradually 
improving their function 
but remaining far from be-
ing a uniform product. The 
UV-200 detector and the 
UV-201 amplifier were the 
mainstays. All others were 
either experimental or left-
overs from previous de-
signs. 
The year 1921 saw a 

rapid growth of broadcast 
radio service. Electric 
manufacturing companies, 
universities, newspapers, 
and many individuals ob-
tained permission from the 
Department of Commerce 
to become broadcasters. 
Radio amateurs had per-
mission to transmit news, 
music, and items of in-
terest over their stations. 
Broadcasting received the 
attention and guidance of 
various government de-
partments. Interest in radio 
was universal. 
This rapid expansion al-

so had its reverse effects. 
Interest waned when dis-
turbances occurred. The 
reason—general news and 
entertaining music was 
relegated to one wave-
length, i.e., 360 meters. Of-
ficial government stations 
broadcasting information, 
weather, and market news 
were on a wavelength of 
485 meters. Not all stations 
held to these wave assign-
ments accurately. Devia-
tions gave some stations 
advantages over others. 
There was not enough 
room for all to com-
municate without ex-
cessive crossovers. The 
1921-1922 receivers were 
not built to be selective or 
to avoid overlapping sig-
nals. Unless stations 

RADIO HOOK-UPS 

A BOOK OF THE MOST ADVANCED CIRCUITS 
OF RECEIVERS. AMPLIFIERS AND TRANSMITTERS 
FOR DAMPED AND UNDAMPED WAVE WORK: 

By 

N.B. S LEEPER. 

EVERYDAY ENGINEERING SERIES 
NO R MAN W. HE NLEY PUBLISHING CO. 

2 W EST  45 TH. STREET. NE W YO RK 

1922 EDITION 

geographically close to-
gether decided by agree-
ment to broadcast at dif-
ferent times of the day or 
were located some dis-
tances apart, the listener 
was denied satisfactory 
reception. 
This troublesome prob-

lem of interference be-
came so acute that in 
February, 1922, the Depart-
ment of Commerce drew 
up plans which rearranged 
wavelengths to the broad-
caster and to other services 
as follows: 
Public Broadcasting, sig-

nifying broadcasting from 
universities, public in-
stitutions, and stations 
licensed for the purpose of 
dissemination of informa-
tion and for educational 
services, was assigned 485 
to 495 meters. 
Private Broadcasting, 

signifying broadcasting by 
a newspaper, private or 
public organization, or per-
son licensed for that pur-
pose, including amateurs, 
was assigned 100 to 150 
meters and 285 to 485 
meters. 
Other wavelengths were 

intended for commercial 
ship to shore and overseas 
communication. 
General broadcasting 

stations were on wave-
lengths sufficiently dif-
ferent so as not to be heard 
when a receiving set was 
tuned to another station. 
This was to be determined 
by the broadcaster himself, 
using his own equipment. 
Amateurs were supposed 
to operate mostly late at 
night, using wavelengths 
below 275 meters. The ear-
ly receivers had practically 
no selectivity. They were 
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very broad tuning, un-
stable, and consumed a 
great deal of energy, oper-
ating from dry cells and 
storage batteries. Radio 
receivers which could be 
operated from the stan-
dard 115-volt circuit had 
not yet arrived. 
In 1914, Major Edwin H. 

Armstrong invented a radio 
receiver circuit known as 
the regenerative circuit. He 
obtained a patent from 
the government on Octo-
ber 6, 1914. This circuit 
described the use of the 
vacuum tube in a detector-
oscillator combination. 
Vacuum tubes were at 
that time only in the ex-
perimental stage, crudely 
constructed, unreliable, 
and not readily available. 
Consequently, very little 
development took place 
before 1917 to test the 
unique application of the 
Armstrong circuit wireless 
signal reception. 
The regenerative princi-

ple in the circuit is most 
simply described by stating 
that when energy is applied 
at the input terminals of a 
circuit connected to a 
vacuum tube in oscillation, 

the circuit presents either a 
more negative or a more 
positive reaction. The ob-
jectionable feature of a re-
generative circuit was self-
oscillation, which was un-
controllable in the hands 
of the average user. The 
whistles and howls coming 
from the loudspeaker or 
headphones were shock-
ing and became unbear-
able. 
Under such unstable 

conditions, the radio 
amateur came up with 
novel innovations, es-
pecially when tuning to 
continuous wave signals. 
When using his audiotron 
tube or his Marconi, 
De Forest, Donle, or Con-
necticut "vacuum bottle" 
for that critical adjustment 
to bring the reception 
under control, the pres-
ence of a magnet in the 
proper vicinity of the tube, 
held at certain angles to 
the bulb, would increase 
the intensity of the signal. 
Close adjusment of the 
magnet gave excellent 
results. 
Early in August, 1919, 

the De Forest Company an-
nounced one of the first 

receivers for the monitor-
ing of phone and/or con-
tinuous wave signals. It 
covered 160 to 450 meters 
and was designated the 
three-coil ultra-audion. It 
was designed as a short-
wave regenerative instru-
ment composed of a series 
of individually-wired sec-
tions and was hooked up 
as a composite assembly. 
Hardly a receiver for use 
by the general public. 
Receivers could be as-

sembled following the cir-
cuits illustrated in hand-
books like the one issued 
by M. B. Sleeper entitled 
Radio Hook-Ups. The illus-
trations basically used a 
coil or two, a tuning con-
denser, and either a crystal 
or vacuum tube detector 
plus a pair of headphones. 
The tubes available were 
leftovers, designed during 
the war by French, Ger-
man, English, and Amer-
ican laboratories. 
They were not very re-

liable and rarely gave uni-
form results. It was not un-
common to find a back-
room laboratory coming 
up with some exotic tube 
design. The intent was to 
try to improve such unde-
sirable characteristics as 
excessive filament current 
drain, objectionable inter-
electrode capacitances, 
and short-lived filament 
emission. 
The radio literature of 

the 1920s carried instruc-
tions on how to assemble 
receivers utilizing various 
types of coils (these in-
cluded universal, honey-
comb, unilateral, duo-
lateral, bi- and multi-
lattice), tuning condensers 
(of the straight line wave-
length, straight line fre-
quency, book-type design), 
variometers, and variocou-
plers tied to a vacuum 
tube or two in cascade. 
In 1920, the radio ama-

teur and the avid listener 
had available receivers 
manufactured under li-
cense. They were known as 
Grebe CR instruments. 
These receivers were not 

the type Lo place into the 
hands of the uninitiated. 
They were meant for the 
radio amateur and ex-
perimenter. 
For shortwave recep-

tion, which included 
broadcast, the internal 
capacity of the tube 
proved a bar to any 
straightforward solution. 
Realizing that the vacuum 
tube was at the heart of the 
problem, Major Armstrong 
came up with a solution in 
the circuit principle named 
the heterodyne and super-
heterodyne. It is based on 
the mixing together of two 
frequencies in order to pro-
duce two frequencies 
which are equal to the sum 
and difference of the other 
two. In so doing, an in-
termediate frequency was 
produced which could be 
more effective and respon-
sive to the characteristics 
of the available tube. The 
resultant amplification 
was a comparison of the 
voltage applied to a sec-
ond detector in the circuit 
to that of the incoming ter-
minal voltage. 
A receiver built along 

these lines required a series 
of 6 to 8 tubes and gave ex-
cellent amplification. It re-
quired skilled manipula-
tion of the controls, since 
adjustments had to be 
made at numerous posi-
tions to track the frequen-
cies of the incoming signal. 
Sensitiveness of the super-
heterodyne receiver was 
proven by Paul Godley 
while at Androsen, Scot-
land, in December, 1920, 
when he logged numerous 
American stations during 
the transatlantic initial DX 
contest, related in part V of 
"The History of Ham 
Radio." 
In analyzing the various 

circuit combinations of the 
heterodyne, it was found 
that the operation of the 
system proved a little too 
critical, especially since, 
to avoid interaction, in-
dividual tubes were re-
quired for detection and 
for rectification. As a 
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result, tuning became 
more complicated. En-
gineers remarked that if 
some way could be found 
for tuning adjustments to 
be set and sealed in the 
laboratory by skilled en-
gineers leaving relatively 
simple adjustments to the 
operator, the receiver 
would be the ideal. 
The main difficulty 

which had to be overcome 
was the instability from the 
combination of high ampli-
fications desired. The solu-
tion hinged on overcoming 
the generated oscillations 
when the number of tubes 
of the 1921-1922 vintage 
were hooked to one an-
other in cascade. Much ef-
fort was expended in de-
signing intertube trans-
formers of air-core, special 
iron-core, special coup-
lings, and windings, to bal-
ance the impedances from 
stage to stage. Instability 
was the problem, again de-
pending on the tubes avail-

able. 
Well known, in 1922, was 

a receiver called the 
neutrodyne. It was de-
signed around a non-
regenerative and non-oscil-
lating configuration. When 
properly constructed and 
assembled, the one thing 
this circuit did not do was 
emit objectionable whis-
tles. The neutrodyne relied 
on straightforward cas-
cade amplification of the 
incoming signal. It started 
with one or two stages of 
radio frequency am-
plification, then detection 
and reinforcement with 
one, two, or even three 
stages of audio frequency 
amplification. It was a 
popular receiver in its day. 
The set suffered from an 
undue amount of internal 
noise, generated and 
amplified due to mis-
matched component parts, 
internal tube disturbances, 
and lack of sufficient tun-
ing controls to balance out 
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the inherent design faults. 
About this time in the 

era of wireless evolution, 

the amateur's thoughts 
were directed toward mo-
bile and portable gear.M 
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• 140 Major Exhibits! 

• Special MICROPROCESSOR Section! 

• Programs for Ladies & Children! 

• Activities Galore! 

Registration: $3 per person IN ADVANCE, $4 at the door 
Children FREE! 

If you do not receive a Preregistration Packet by May 1st, write: 

Atlanta HamFestival 1979 

100 Woodlawn Drive 

Marietta, Georgia 30067 

Hotel Rates: $32 per day single OR double! 
Write for Hotel Reservations to: 

Marriott Hotel • Courtland at International Blvd. • Atlanta, GA 30303 
or phone: Area 404/659-6500 and hurry, hurry, hurry! 

THE BEST HAMFEST IN THE WORLD! 
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INTRODUCING THE EXCITING NEW 
ATLAS 110 LINE 

ATLAS RX-110 

A high performance Ham Band Receiver 
at a fantastic low price.   Ci 

• Frequency Coverage: 3500-4000 kHz. 7000-

7500 kHz  14 000-14.500 kHz. 21.000-21.500 

kHz. 28 000-29.000 kHz 

• All Solid Slate. High Performance Design. Ex-

cellent Sensitivity  Selectivity  and Dynamic 

Range Superior to Most Receivers currently 

on the market 

• Receives C W and normal SSB. Lower Side-

band on 3 5 and 7 MHz bands Upper Side-

band on 14 21 and 28 MHz bands 

• Built-in AC supply and loud speaker. 

• EXCITING NE W FEATURE: The RX-110 con-

verts to a 110-0 Transceiver by plugging in the 

TM-110 Transmitter Module  The two units 

may be attached with brackets it desired 

This is the amateur band receiver you've been 

waiting for' Its perfect for the newcomer to 

amateur radio who wants a low cost receiver to 
monitor all the action on the ham bands or for 

the old timer who wants an extra receiver with. 

Out having to spend a fortune 

The RX-110 s solid state design with high sensi-

tivity, selectivity, and dynamic range makes it 

comparable to receivers costing several times 
more Yet because of its simplicity of design 

and our well known value engineering, the cost 
is remarkably low 

TX-110 TRANSMIT MODULE 

Add The TX-110 Module to the RX-110 
and PRESTO! A Complete Ham Band 
Transceiver. 

A REAL BREAKTHR OU GH IN VERSATILE LO W 

C OST A MATEUR EQUIP MENT! 

• Provides C W and SSB com munications 

• All solid state 

• Full band coverage On 15 through 80 meters. 2810 

29 MHz on 10 meters 

• Choice of 15 wafts input or 200 watts input, with 

power amplifier 

RX-110 —$229 

RX-110S —$269 

TX-110H —$249 

TX-110L —$159 

With this completely new concept in receiver 

transceiver design we ve produced a real break-
through in low cost amateur equipment A su-

perb low cost receiver to start with, and for the 

small extra cost of the TX-110 module, a com-

plete 5 band C W-SSB transceiver 

CALCULATORS 
Model EL-8131 
8 Cligrt Calculator with Memo, 
Square Root and Percent 
5-key Mewl access memory 
large, bright 8-digit display 
Square rent key 
% key 
Clear and clear entry keys 
Overflow error check devrce, 
Power 1 AA  barterer, incl 
Rechargeable hi-Cad batten., and 
adapter/charger optional 
3k„"  '6„' • 5'," 

1295 

Model EL-5806 
,.. Ar.  er• 

III 8-digit mantissa/2 49n scientific 
notation 

• Pre•programmed for 21 tunctrons 
• Statistical calculations 
• Easy to read Hi-Contrast LCD 
• Indicators tar minus memory 
banery and stabsticai mode 

• Constant chain power scientific 
and statistical calculations 

• 1 000 hours on 2 swatch batteries 
IR Soft vinyl carrying case included 
•I I..." a 29„"  I",„" 

'2995 

• 0 0 • 

11111111111 rIaa 
Il i sees.* 
re cim m ei • 
Ent-t a mes 
at:cradle) " 

Model EL-5001 
.entdiC 
• .t.ra 

•  •  regration 
.n[tOr and 

II More than 75 ImiC Inn then1 
• DegreerMinuterSecond .  
decimal notation degree 

• Parer coordrnates.  rerectangular 

• coordonates 
Degree  Raritan • Sac an mode 

• Power 111•Cad batteries and AC 
adapter/charger rncluded 

, • 6 w 1 ol 

I '4995 

Model EL-500 
• •  entilic Calculator 
• Scientific notelet, op ten 99 
dynamic range 

• Direct access memory 
IN Degree minutes seconds to 
decimal degree conversion 

• Trigonometric 
trigonometric & logarithmic salt 

• Square root root and pi keys 
• Power 2 penlight batteries Ind 
111 AC adapter optional 
• 1̀,. - 3,  S,. 

1695 

Model EL-1058 
IOL/igit Desk lop . .• Wind 
Calculator with Coo..  .',Ind 
Total Mem , 
III Total memory key 
• 2-color printer l reit & black I 
• Easy to operate  Human 
Engineered  keyboard layout 

• Haney non-add/Sub- Mai key 
• Add mode Perimai lb 2 31 and 
constant/floating decimal selector 

• Power 1208 
▪ 6 . 9 e3or 

'7495 

M odel M B II $285 

(with Balun) $315 

M B H provides: 

* Constant S WR m onitoring • Precision tuning of final amp * Har monic suppression 

* Receiver input impedance- matching * Maxi mu m power transfer to antenna * Con-

tinuous frequency coverage 1 6 to 30 M Hz  * Precision tuning of any wire 's 

wavelength or longer with S WR of 1 1 

M B H features: 
• Finest quality, made-in-USA co mponents *Large precision easy-to-read dials with 

360  readout * Optional 3000 watt Balun tor- twin lead antennas 

AUTOPATCH — Ready to go! 

1.14.••00 
• 
v III0..0. ••••4 Ay,- 0 mak•cre • 

A  Co mplete  Autopatch  facility  that  requires  only  a  repeater 

and  a telephone  line  Features  include  single-digit  access/ 

disconnect,  direct  dialing  fro m  m obile  or  hand-held  radios, 

adjustable a mplifiers for trans mitter and telephone audio, and 

tone-burst  transponder  for  ackno wledge ment  of  patch  dis-

connect.  RAP-200 P. C. Card  $199.50 
RAP-200R Rack Mount  $249.50 

The most convenient way to order! Just call our Credit Card Order 

Department 9AM-9PM. Your order will be processed immediately— 
you'll be receiving it even more quickly than if you'd sent it by 

mail. Any way you look at it, our same-day service plus our special 
telephone credit card service equal the fastest way to shop by mail! 
Helpful hint: To make your order as clear as possible, fill in all 

information on this order form, then read it when you call. 

Larsen iOlrod• 
Antennas 

• Handle full 200 watts • lo w low V S 1N.R. 

• Deliver 3 dB gain and more. 

• Pick the one that best fits your needs 

MAGNETIC MOUNT 
Stays put even at 

100 m ph , 
1 

M M-J M • 150 for 144 M Hz use  Only 

M M JM-220 for 220 M Hz use  $38.50 
M M JM 440 for 440 M Hz use  co mplete 

TRUNK LID MOUNT 
No holes and lo w 

Silhouette too t 

TL M JM 150 for 144 M Hz use  O nly 1 

TL M JM 220 for 220 M Hz use  $38.50 
TL M JM-440 for 440 M Hz use  co mpl ete 

A nd  1/4  wave  antenna  for  trunk 

and magnetic m ount - $113.50 

ROOF or FENDER MOUNT 
G oes on quick and easy 

in 3/8" or 3/4" with 
,  . 

fe west parts.  

JM 150-K for 144 M Hz use  Only 

JM 220-K for 220 M Hz use  $31.50 
JM -440-K for 440 M Hz use  co mpletr• 

And 1/4 wave antenna for roof and 
fender mounts $11.50 

VISA 

Prices FOR Medford MA. 
MA residents add 5 % sales 
tax. 

Minimum $3.00 for 
shipping & handling 
on ALL ORDERS. 

Name 

Address   

City 

  Call 

 State   Zip 

v• T3  Radio Electronics 
Order:   

, Check enclosed  Visa  Master Charge 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Credit card zt   

Signature Card expiration date   

209 M ystic Avenue 

M edford, M A 021 55 

(61 7) 395-8280 

(800) 225-4428 

OPEN DAILY 9-9 
SATURDAY 9-6 



P1111 01,11,C VS  1•0111911  Gat SI /I Q< • 

TELEX Lightweight Headphones 1"1111•13 B ALUN 
C 0 1•11.11111,11 C • 1 • 011.1 11. 

HFC-91 
light underchin Accoustic delay of 

I millisecond enhances inteiligibilityon 
CW or SSE. Loss impedance 8-20 ohmS 
Sharded response- 100 • 3 000 Hz I 5 
ounces 

Order by CNN*, No 111136413 $ 9. 90 

CONFONT 
PLUS 

HMC-2 
Featherweight -UnOetchin rugged mu. 
minion tone arms direct signals into the 
ear-great for contests I 2 ounces f 00 
- 3 000 Ha Low impedance 8.20 ohms 

Otter by Catalog No 10163.003 $15.50 

PC-100 Headphone 
Full cushion comfort - 

performance and long life 
make these dynamic 

phones ideal for novice 

or ektta  SO - 12 000 Hz 
Low impedance 8 - 200 
ohms weight 12 ounces 

Order by Catalog 
No 63510-010 

$16.95, 

PROFESSIONAL HEADPHONES 
& HEADSETS 

11006.1111C 11 .1351.11i 

HTC-2 
LiC01•111 Dual driver headset Choir-
the pros whO must wear them for hours 
1 6 ounces 100 • 3 000 Ha low imperY 
ante 8-20 ohms 

Outer by Catalog No 3775402 62 4. 50 

Headphone Jack Box 
Ham Clubs held day conies, 

operation No more iury 
rigs for multiple head-

phones S111 1, 4" phone lacks 
with individual volume 

Controls 4 loot corn *I tn 
I 4" phone 

Order by Catalog No 62253-000 

$14.30 

teme sn9•19ms boo/., 1111•111.1.09. elle. •••er• ••••699.  •••Es., 11 e ••••, ••••00 , 00.141.1.0 for i m procw• 
lesnyn.0 .1. .003.• n•sremenin...ensi•  elisnwis le ones e.twt  en. nee., .n e em e mn .eee eee •  n.  

ty.ns 
. nveses er•  e.g. owe...no isn.iene.en noire... se sne wends ...gene nrriew.i.rs Som... he 

•••••...rters Irneso•441.. ••••• lm.•••fas • manteniv, 9.9111  ur/en 9, op tan be . 11 .1..n.1.490 wn soave .% •11 •91910.• /tr. 91/.991 .159•/0. 

NOW t   C610 OWL 610 C1110 C13211 Cal 610 Datil, Cla 1325 01-032 1111 
Ntadon,ns nn ' l 1, 11 
lial 0002 Osnes co' 
,se 1 Inted mow 1110 

10300 Set 
• Sd8 

10308 Set 
'Sae 

103aB SR 
'3aB 

10645 Set 
•Still 

10300 Set 
• Stilt 

10300 SR 
-305 

1050 Set 
s5d11 

I 05d1 Set 
.541 

Headphone 
'opedante 

32 
20 ohms 7000 ohms 

3 2 
20 ohms 

3 1 
70 oons 

3 2 
20 Ohms 

3 2 
20 ohms 

37 
20 ones 

3 7 
20 ones 

Mit 'eon.< 
iteguent I, 

Response 

50 
8000 Sit 

SO 
8000 lit 

SO 
13000 let 

SO 
WOO Hi 

lin tophone 
Invert/int. 

High High High 11.91 

Mir iOghOnl 
Sensilisill, 

Below 1 tell mirrobar 
si IBM/ 

5IdB 
• Se0 

51011 
• SdB 

5IdS 
.5013 

5,01 
• 508 

Pr $c• $10.45 $12.25 $29.70 $41.80 $47.20 $62.75 $75 25 $59 95 

Model C610 

(S WL 610) 

• Q 
Model C 1320 

IIP 

Model C M 610  Model CM 1210 

0  O il  

0 1)  

Model C 1210  Model CM 1320  Model CM 1320S 

• Per dipoles, yogis, Inverted 
ve•s, doublets  quads 

•Porfwll level power A were 

• Pots power In antenna 

•Broadbanded 3-4011411z. 

• Swell, light, weather-pro's} 

•1:1 1mpedonre retie 

• Replaces cisnt•r Inseiater 

• Helps iellaysInotte T VI 

• Polly Goarant•ed 

Van 
Gorden 
Engineering 

'9.95 imp. 
U.S.A. 

OE M 

Win n 
OOP 

Model 
300 

Model 210 

MOO 
BUB 
0311322 
000 

Model 221 Model 
CES Touch Tone Pads  220 
• M ode. 300  aco.st.c coup, no 549 95 
• M ode4 210  'Or rnOunt.n9 on w ait as or hand h•Ids $39 95 
• M odel 220  CES can no w Cd ,er yOu a TOUCH TONE beck for 
Standard Communicattons trend held radi os  This is the cornpiet• 
CAC k assembly with th• TOUCH TONE encoder mounted and ready 
to plug into the pr. . . channel corn...perm Also included is • LED 
ton• generator inclic•tor and an ...sternal tone deviation adiustrnent 
$59 95 
*Mode, 215 (miniatur• version of 2101  539 95 
• Modal 221 ,ong  S  SS 

-5-  0,9 ..T220 Back w ith Cad M ounted •  so,-,.•  SS9 95 

Novice Crystals (Specify Band Only) 

%OMAR 
TVVO METERS 

Motorola HT 220 Crystals 
CRYSTALS IN STOCK  In Stock! 

Standard • lco m • Heathkit • Ken • Clegg • Regency • Wilson • VHF 
Eng • Drake • And Others! 

LIFETI ME G UARANTEE! 

NO W ONLY $9.00 A PAIR! 

Make/ Model  X mit Freq.  I  Rec Fteq 

THE HAM-KEY 
NO W 5 MODELS 

Model HK-5A 

Electronic Keyer — $69.95 
• New  Cabinet  color-keyed  to 
match most modern radio equip-
ment • Iambic Circuit for squeeze 
keying • Self-co mpletinis dots & 
dashes • Dot me mory • Battery 
operated with provision for ex-
ternal power • Built-in side-tone 
monitor • Grid block or direct 
keying • Speed, volu me, tone & 
weight controls all mounted on 
front panel. • For use with exter-
nal paddle, such as H K- 1 or HK-4 
• Can be used as Code practice 
oscillator with straight-key, such 
as 1-4K-3 

Model HK-1 $29.95 
• Dual lever squeeze paddle. 
• Use with MK 5oranyelectronickeyer 
• Heavy base with non slip rubber feet 

• Paddles reversible for wide or close 
linger spacing 

Model  I-$K-2 
$19.95 
• Sa me  as 
H K - 1,  I ess 
base  for 
those  who 
wish to incor-
porate  in 
the ir•  own 
K ever. 

Model HK-3 $16.95 
• Deluxe straight key 

• Heavy base, no need to attach to desk 
• Velvet smooth action 

Model HK-4 $44.95 
• Co mbination on HK ta. 

HK 3 on sa me base 

PI] 

par, 



4 ELEMEt a BEAM 
Cushcraft engineers have incorporated more than 30 

year% of design experience  into the  best 3 band 
HF  bea m available today  ATI3-34 has  superb 
perfor mance with three  active ele ments  on  each 

band the  convenience  of  easy  asse mbly  and 

modest di mensions  Value  through  heavy duty  all 

alu minu m construction and a price complete with 

1.1 balun 

ENJOY A NE W W ORLD OF DX 

10-15-20 METERS 
SPECIFICATIONS 

FORWARD GAIN • EXCELLENT 
F/B RATIO •  30 de 
VSWIS •  1 5.1 
POWER 
HANDLING  2000 WATTS PEP 
BOOM LENGTH:DIA  18 2 1/8 

LONGEST ELEMENT • 328 
TURNING RACK'S • 18 9 
WIND SFC •  54 SoT 1 
WEIGHT -  42 Lbs 
WIND SURVIVAL • 90 MPH 

$259.59 
UPS SHIPPABLE  complete 

COMMUNICATIONS WITH ATB-3 4 

VHF - UHF DX-ARRAYS 
144, 220, 430 nehz 

20 ELEMENT DX - ARRAYS 
20 ELEMENT SPECIFICATIONS 

Forward Gain   14.2 db  Impedance   52 ohms 
F/B Ratio   20 db  VOWS at Frequency ----I - I 

FW41. Lobe at 1/2 P.m. Point  Bandwidth W VSWR 
horizontal 

vertical   

Height 
Widths Depth 

Turning Mirth's 

Maximum Mast Dia. 

Net Weight Lbs. 

Vertical support mast not supplMd 

2 Meter DX -120  I ' Meier DX-220 
Am. Net $47 9, $42 95 

40 ELEMENT 
40 ELEMENT 

Forward Gain   17 db 

F/B Ratio   20 db 

Fwd. Lobe et 1/2 Pwr. Point 

horizontal   .12' 

vertical   26 

Height 
Width. Depth 

Turning Radius 

Maximum Mast DI.. 
Net Weight Um. 

N Ind Rating  90 mph  90 mph  90 mph 
Stack Kit No.  DXK-140  DXK-240  DXK-440 

Amateur Net  $ 65.95  $59.95  $45.95 

48'  Less than 2 - 1 -- -- 4 mkt 

26. Power Handling -- 2 KW PEP 

144 Mhz  220 Mhz  412 Mhz 
118"  70"  42" 
75" x 30"  53" x 20"  20" it 11" 

48"  32"  10" 
1 1/2"  I 1/2"  1 1/2" 

8  7  6 

Meter 13X-420 
576 95 

DX - ARRAYS 
SPECIFICATIONS 

Impedance   52 ohms 

VOWS •I Frequency ----I - 1 
Bandwidth W/VSWR 
Less than 2  1 -  4 nth/ 

Power Handling -- 2 KW PEP 
144 Mhz  220 Mhz 

118"  78" 

192" x 30"  132" x 20" 
101"  65" 

2 1/2"  2 1/2" 

32  21 

432 Mhz 

42" 
72 0 II" 
38" 

2 1/2" 

12 

SO ELEMENT DX -ARRAYS 
00 11.8511NT SPECIFICATIONS 

Foruard Gain   IQ dl,  Impedance   52 ohms 

V B Ratio   20 it,  VSWRat Frequency ----I - I 
Fwd. Lobe at 1/2 Pair  Point  Bandwidth W /VSWR 

horirontal   32'  Less than 2 - 1 --- 4 mhz 

.ertical   12'  Power Handling -- 2 KW PEP 
144 Mhz  220 Mhz  432 Mhz 

Height  275"  182"  97" 
%%Kith x Depth  192" • 30"  132" a 20"  72" x II" 

1 urning Radius  101"  65" 

Maximum Mast Dia,  2 1/2"  2 1/2"  2 1/2" 
A tnd Rating  90 mph  90 mph  80 mph 

Net Weight 1.1,0,  lid  43  24 
Stack kit No.  DICK- 1140  DXK-280  DXK-480 
Amateur Net  $119.95  S99 95  SM9 95 

HF MONOBEAMS 
10 15 20 METERS 

10 METERS 
3 ELEMENT BEAM You can lave • 

this compact three element beam. 

lightweight rotator and takes only a I 

Model No. A28-3 -S79.95 
4 ELEMENT BEAM  A real DX'ers 

who wants • top signal on 10 meters. 

tator. Model No. A28-4 -589.95 

SPECIFICATIONS 

BOOM 

LONGEST ELEMENT 

ELEMENT DIAMETER 

TURNING RADIUS 

FORWARD GAIN 

FRONT TO BACK 

SWR 0 FREQUENCY 

WEIGHT 

n outstanding signal using 

It is ea•ily mounted on a 

imited amount of space. 

beam for the active ham 

Mount on a good ham re-

A28-3  A28-4 

1 1/2" x 10'  1 5/8"s 18' 

17' 6"  18' 

7/8" - 1/2"  7/0" - 3/4" 

10'  14' 3" 

db  to db 

22 db  25 db 

I to 1  I to 1 

lbs. 21 tbs. 

15 MITERS 
3 ELEMENT BEAM  A high qua' ilk beam which can be mounted 

on • mast with other antennas. A heavy duty TV rotator will 

handle it. 
Model No. A21-3 -S99.95 
4 ELEMENT BEAM  For the 15 meter enthusilas: 'his beam will 

give real DX performance. When mounted on • good ham ro-

tator it will withstand the most adverse weather conditions. 

Model No. A2I -4--5I 29.95 
SPECIFICATIONS  A2I-3  A21-4 

BOOM  1 5/8" it 12'  I 3/4" it 21' 6" 

LONGEST ELEMENT  22' 10"  22' 10" 

ELEMENT DIAMETER  7/8" - 3/4"  7/8" - 3/4" 

TURNING RADII'S 15' - 8" 

FORN'ARD GAIN 8 rib  10 db 

FRONT TO BACK  22 db  25 db 

SWR 0 FREQUENCY 1 to 1  1 to 1 

WEIGHT  16 lbs.  32 lbs. 

20 METERS 
2 ELEMENT BEAM Full raise beam performance for the active 

20 meter ham with limited space and budget. 

Model No. A14-2-5119.95 
3 ELEMENT BEAM  A real DX-er's beam with full .15 wave-

length element spacing.  The heavy auty construction gives 

yearsof trouble-free service. Model No. A14-3  $159.95 

SPECIFICATIONS 

BOOM 

LONGEST ELEMENT 

ELEMENT DIAMETER 

TURNING RADIUS 

FORWARD GAIN 

F/B RATIO 
SWR ti FREQUENCY 

ill EIGHT 

A14-2  A14-3 

1 5/11" x 10'  I 5/8"x 20' 6 

35' 10"  :15' 10" 

I I/O" - 3/4"  1 1/8" - 3/4" 

18'  21' 

db  8 db 

1:1 db  22 db 

I to 1  1101 

.91 lbs.  33 lb.. 
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HF Verticals 10-80 Meters 
•efficient top ring • fiberglass 
trap forms • enameled wire coils 
• solid aluminum capacitors • no 
tuning required • full compres-
sion  clamps  • omnidirectional 
coverage • reinforced base • mast 
or ground mounting •pre-marked 
sections • easy assembly • supe-
rior quality 

3 BAND  20-15  meters/Model 
ATV-3  $49.95 
4 BAND  42015 10  meters/ 
Model ATV-4   $89.95 
5 BAND 80'40'20'15'10 meters 
'Model ATV-5   $109.95 

41) 
nahcraft 

Speak up. 
We kno w all about up in tact we re 

number  one  from  the  ground 
up when It COrnes tO amateur corn 
municatrons towers We've been 
building them or HAMS for mope than 
two 'rer edos 
Whether you re thinking crank-up, 

guyed or free standing check with 
us hrst We re In Es Reliable it 
pendable 
When we say number one frorn 
the ground up we're talking about 
towers like Tri-Eas new  Big W' 
shown here its a free standing 
crank up vont a heoght or 80 II 
providing good Da capabilib 

cost Ideal for serious HAMS 

Model W51 
(51' Self-supporting)  orr-Ex 
$850.00 1901141•Anak 

S i M1115 

SST T-1 RANDOM WIRE 
ANTENNA TUNER 

AU 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. Toroid in-
ductor for small size: 4-1/4" x 23/8" x 3". 
Built-in  neon  tune-up indicator. SO-239 
connector. Attractive bronze finished en-
closure. 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: 51/2 " x 214" x 21/2 ." 
Rugged,  yet compact. Attractive bronze 
finished enclosure. SO-239 coax connectors 
are used for transmitter input and coax fed 
antennas. Convenient binding posts are pro-
vided for random wire and ground con-
nections. Only $49.95 
SST T-3 IMPEDANCE TRANSFORMER 

Matches 52 ohm coax to the lower imped-
ance 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 



6 METER BEAMS 

3 .• 5 - 6 - 10 ELEMENTS 
Proven performance from rugged. t..  6 meter beams. 

Element spacings and lengths have been carefully engineered to 

give best pattern, high forward gain, good front to back ratio 

:me broad frequency response. 

Booms are .058 wall and elements are 3/4" - 5/8" .049 wall 

...eatniess chrome finish aluminum tubing. The 3 and 5 element 
beams have 1 3/8" - 1 I '4" booms. Thee and 10 element beams 

have 1 5/8" - 1 1/2" booms.  All brackets are heavy gauge 
formed aluminum. Bright finish cad plated ubolts are adjuetable 

for up to 1 5/8" mast on 3 and 5 element and 2" on 6 and 10 

element beams. All models may be mounted for horizontal or 
vertical polarization. 

New features include adjustable length elements, kilowatt Reddi 

Match amt built-in coax fitting for direct 52 ohm feed.  These 
beams are factory marked and supplied a ith instructions for 

qu•ek assembly. 

No 
.  Lngth 
-"wit El 

Radius 

.,! Gain 

Ratio 

3 element  5 element  6 element  10 element 
850 3  A50 5  A50 6  850 10 

12  20  14 
117'  117"  117"  117 

11'  13 
75 48  95 48  11 5dB  13 db 
20 d8  24 dB  26 d8  28 dB 

7 lbs  11 lbs  18 lbs  75 lbt 

COAXIAL DUAL STACKING KITS 

Double your effe.tive radiated power b) 
stacking 6 meter bea ms ( ush ( raft coaxial 
stacking kits provide a simple and efficient 
method for realizing 1 db additional pin 

while  maintaining  the  superior  chara.• 
tenstat of our single beams. The sucking 
kits are complete with  U cable and 
preawembled  fittings  for  direct  52 ohm 
teed 

‘Iodel No.  For stacking:  Amateur Nei 
\35-SK  A50-3 or A50-5  517,95 
A561-Sk A50-6 or A50-10  5)9.95 

nevi 

RINGO 

RANGER 

for FM 

4.5 dB' - 6 dB•• 
Omnidirectional 

GAIN 
BASE STATION 
ANTENNAS 

FOR 
MAXIMUM 

PERFORMANCE 
AND 
VALUE 

Cush Craft has created another first by making the 
world's most popular 2 meter antenna twice as good. 
The new Ringo Ranger is developed from the basic 
AR-2 with three half waves in phase and a one eighth 
wave matching stub. Ringo Ranger gives an extremely 
low angle of radiation for better signal coverage. It is 
tunable over a broad frequency range and perfectly 
matched to 52 ohm coax. 

ARX-2.  137-160 MHz, 4 lbs., 112-

ARX-220. 220-225 MHz. 3 lbs.,  75" 

ARX-450. 435-450 MHz, 3 lbs.,  39 -

•  Reference iv wave dipole 

•• Reference  I4 Wave whip used as gain standard by many 
manufacturers 

Work full quieting into more repeaters and extend the 
radius of your direct contacts with the new Ringo 
Ranger. 
You can up date your present AR-2 Ringo with the 
sirnple addition of this extende. kit. The kit includes 
the phasing network and necessary element extensions. 
Tie only modifications required are easy to make saw 
slits in the top section of your antenna. 

ARX-2K  CONVERSION KIT 

2 METER C M 
ANTENNAS 
• ri1.4 niNGo  3 7n dB G.on 'reference is wave whip. 71 . , wave 1eng . . 

term as with direct dc ground. 52 ohm feed taken PL-251. low angle of radia -

ti on with it S1NR  Factory preassembied and ready to install  6 meter 

partly prea wembled all but 450 MHz isle I  mast There art more Ringo. 

in use than all other FM mte mas combined 

Model Somber 

Frequency MHz 

Power  Wig Watts 

Wind area mq ft 

115.175 

100 

21' 

AR-25 

115.175 

500 

21 . 

A14.6 

50.54 

100 

37 . 

AK•220 

220.225 

100 
20 

AR•450 

110.460 

250 

10' 

a POLE  Up to 9 dB Gain over • is wave dipole Overall antenna length 

147 M Hz  21 220 MHz  15', 135 M Hz  fr pattern 34Irc  6 dB gain 

IRO  A dB g•in 52 ohm feed takes PI, 250 connector Package include. 4 
complete dipole asu mblies on mounting booms harness and all hardware 

Vertical •uppurt mast not supplied 

AFM•41/  144 • 150 MHz 1000 watt, wind area 255 q  ft 

AFM•241/ 220 - 225 M M, 10 m watts wind area ins sq ft 
AFM-41D 435 • 450 MHz_ 1000 watts. wind area 1 13 q  ft 

0-cowls PACK  The big signal 42 element •reavi for 2 meter FM 

two A117-11 yago with a honsont•I mounting boom coaxial harness and 

all hardware Forward gain 16 dB F B ratio 24 dB  power bea mnidth 

42 . dimension, 144 .' Mr a 40'  turn radius MI  weight 15 lb.  52 ohm feed 
takes Pl..-259 fttting 

A147•23 146 • lab MHz. 1000 Watts wind area 242 sq ft 

11) VAG, STACKING KITS  ',PR inlludes horizontal Moo M ma boom h' m• 

hardware and instructions for two vertu ally polan wd yagis gives 3 dB gain 

over the single antenna 

A14-VPIC  complete 4 eiement decking kit 
A14-314  4 element coax harness only 

A117-VPH  complete 11 element stacking kit 

A147-SK  II element coax harnes, only 

1/449•1614.  6 r it element coax ha mess only 

T 4 4-11 ELEMENT VAG'S  The standard of companson in VHF.DHF com-
munications. now cut for FM and vertical polarisation The four and sot ele-

ment models can be taser side mounted All are rated al 1000 w•tts with 

direct 52 ohm feed and PL.-259 connectors 

Model Number  A147-11  A-147-4  A449.i i  A449-5  A2,3.11 
Boom Longest ale  144 - 40 ' 44  40- 60" 13- 35  26'•  26-

Wght Turn radius 6 iS.  2"  3 lbs, 44'. 4 lbs. 60  3 it,,  in  5 1.  Sr 

Gam F B ratio dB  102 25  920  112 is  ii 25  ill 28 

'a rower beam  19  66  45  50  45 . 

Wind area aq ft  I 21  43  39  30  50 
Frequency M Hz  146 1414  146-148  440-450  440-450  220.225 

TM TWIST  124 dB Gain  Ten element. honzontal polanzation for ion 
end  overage and ten elements vertical polarisation for FM coverage For. 

ward gain 12 4 dB F B ratio 22 dB boom length 130  weight 10 lbs, longest 
element 40  52 ohm Redd, Match dnven elements take P1,259 connectors, 

use, two separate Feed line. 

A147•20T 145 - 147 MHz, IMO watt, wind area I 12 q  It 

HIGH PERFORMANCE 
VHF YAGIS 

3/4 , 1-1/4, 2 METER SEAMS 

The standard of comparison in amateur VHF/UH F communtra - 

lions Cush Craft !ileitis combine all out performance and relle-

bility with optimum size for ease ol assembly and mounting at 

your site. 

1.Ightweight yet rugged. the antennas have 3/16" O. R. solid 

aluminum elements with 5/16- center sections mounted on heavy 
duty formed brackets.  Boome are t" and 7/8" 0.11. aluminum 

ubing. Mast mounts of 1/8" formml aluminum have adjustable 

u-bolle for up to 1-1/2" 0.0. masts.  They can he mounted 
for horizontal or vertical polarization.  Complete mstrui 

include data on 2 meter FM repeater operation. 

New features include a kilowatt Heddi klatch for .11 0,  .,ho, 

coaxial feed with a standard l'1. -259 fitting.  All elements are 

spaced at .2 wavelength and tapered for improved bandwidth. 

Modei No  A144 7  A100 II  A720 11 

Description  2m  2m 

Ele ments  7  II  11 

Boom tnoth 98  144'  102" 

Weigh  t4  t  6  4 

End Gain  II it13  13 dB  13 dB 

6,8 Ratio  26 cf13  78 d8  28 dB 
Ewe Lobel. 
',, owe us  46  42  42  42 

SWR P Frey  I to I  1 151  1101  ii 

A CE II 

1.rn 

11 

57' 

13 dB 
19 dB 

A16. 0. 
A14,01( 
42LSK 
4220 /016 
•1412 0. 
4142V 0 
A441-5K 
A4411 0. 
end vo w .. 
ASV/ 125 
001 I. 

SLITS IWO 
LA01 
LAC 2 
OX   SL E  
DX 
015220 

D"X =RAV•ALL041 
01-1 0/ 
DX 061 
01,4104 
DX 0 0 
SOVALO   
AS0 
450 4 
AS022 
A501SK 
0550.54 

• IS 95 
29 91 
39 •S 

6 4 
4.95 

V1' 

• 15 

•.15 

11.11 

42.19 
1219 
12 . 

PRICE LIST 

A1 01/11/11 
4142A 
/0 0,11 
A 147.2 0 
A14/42 

A441 0 
A4411 I 
0 6440 
A 04.240 
410.1 440 
0114.2 
0. 4 
Art 0 

MIX 2 

:74170 
0 0-430 
A•161•1 0 FYI STACK. . 

1 IS 15 
27 14 
14 91 
2/ 0 
1..95 

42 95 

0 19 

14 11 
11 

0 

34 95 
3x1 93 

0 15 

OX 0410 0 
DXK 140 
D 0,240 

1015.1110 
0 0, 00 
0106440 
tar 110140•14819 

01-3 
4.21-4 
A215 
0 04 
1164 ,1 114110 
4 0-34  6/49 
0 03  419S 
ATV-4 
ATV 5 
110 010 vslr 
A ft •25K  • 32 95 
A 0.••SK  32 15 
001,15  141 . 
6 0.210  1211. . 
1510   
41 0 40  • M . 
4144-1 0 
4144- .T  12.95 
A1 0400t  •19.15 

I/ 0  A432.20i  19.03 
/0 0/100 ./1/01 
A505  II 3115 
450-5 
4506  0.95 
ASO 10  119.25 
• 1442  24.95 
4144 II  •4.95 
A430 II  3405 
V91 ,1041/ STACKING KITS 
A15 0  • 1•55 

0.95 
•• 
4110,SK 
•S•LSK 
AC05144 

0 .1 0 
AT5•147 

):0 

0 
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00 
channels 
n the palm 
of your 
hand 

Tempo presents the 
Si SYNCOM...the world's 
first synthesized 800 
channel hand held 

transceiver 

This amazing pocket sized radio represents the 
year's biggest breakthrough in 2-meter communications. 
Other units that are larger, heavier and are similarly 
priced can offer only 6 channels. The SYNCOM'S price 
includes the battery pack, charger, and a telescoping 
antenna. But, far more important is the 800 channels 
offered by the Si. The optional touch tone pad shown 
in the illustration adds greatly to its convenience and we 

have available a 30 watt solid state power amplifier 
designed to give the SYNCOM S-1 the flexibility of 
operating as a mobile and base station as well. 

SPECIFICATIONS 
. con , Co r o ,  c•4 ce 140 M N/ 

Spec ,  F r o 5 10.8 

Own... mon o  9 6 W M 

IS ',a ran ..  4 00 sn• 
Orur o 

40 eon  62 essn . 165 eon 11 II". 2 5 .0 51 

Boner orn c 5 aro. 

De w ••••4  5 enscsnenc o 

111.1191.9.0 0 •CCI1111 01111 00 

Treo mp * so amens. n. o . Or r , ors cnaco r 

0 091 001•2 ACCO S•01.1011 

loran Iona pee cone 9.s o pe nn ons  CTCSS 0.1”  11••  • 

1.••••  slog 00  w e a r  • soi 

A DD ON 
POWER.' 

e JCL A f 

hro 
W A T T S  • 

Highest quality American-made brand 
transistors are fully protected for USAIR 
short and overload  reverse polarity 
Highly effective heat smiling assures long 
life reliable performance Black anodized 
containers  exclusive KLM extrusions 
hl , seven, full length fins on 
both *Ides! 

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 

New Model  List Price 

PA 2-25B  874.95 
PA 4-70BL  189.95 
PA 15-408L  109.95 
PA 15-80BL  179.95 
PA 15-160BL  259.95 
PA 45-140BL  219.95 

Manual, remote-position switching 
is optional 

• Models for 6.2.1' a  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 

PA 4-70BC 
PA 1 5- 60BC 
PA 45-120BC 
PA 4-40C 
PA 15-35CL 
PA 15-110CL 

189.95 
164.95 
209.95 
169.95 
154.95 
279.95 

(Z) ICO M 

IC-215—s239 00 
2 Meter FM Portable 

• An extremely rugged, high quality, radio 
with 15 channel capacity 
• The C size cells may be replaced with 
rechargeable cells of the same size and very 
simple modification made to provide FULL 
CHARGE from either the auto electrical sys-
tem or the IC-3PS power supply while the 
IC-215 is in operation This feature is possi-
ble due to the BC-20 battery pack and 
charger 

DELUXE RECEIVER PREAMPLIFIERS 

Ideal for Receivers — Converters 

High Gain — Low Noise 

FEATURES 
• Small size 
• increases sensitivity of roost receivers 
• Gold-plated copper shielding 
• Single or double stage models 
• Diode protected, dual-gated FETs 

W INN. d• o ng be st o • to le w d, 

1  Ir gu v x• ol o p p .t. c.n 

2 ..rt gle a , d Ou b0t bilnd ti e r 

3 1...1 oc ••••ro blerl rots's , 

SPECIFICATIONS: 
Power 6 VDC to 18 VDC 112 VDC 
recommended) 

Size  a Single stage 1- x 1% - x 
b Double stage r x 1%" x 

MOSE ET FT 0601, 500 MHz, dual-gate 
diode protected MOSFET 

FRE0. DELUXE PREAMPLIFIER 
(MHz) USE STAGES GAIN dB NF dB WIRED 

SINGLE 25 2 V-1 5-17-1 

50 to 54 6 METER DOUBLE 48 2 $28 50 

VHF SINGLE 20 25 $14 50 
108 to 144 AIRCRAFT DOUBLE 40 2 5 $26.50 

SINGLE 20 25 $14 50 
135 to 139 SATELLITE DOUBLE 40 2 5 $26 50 

SINGLE 20 2 5 $14 50 
144 to 148 2 METER DOUBLE 40 2 5 $26 50 

SINGLE 20 25 $14 50 
146 to 174 HIGH BAND DOUBLE 40 2 5 $26 50 

SINGLE 18 25 $14 50 
220 to 225 1,4 METER DOUBLE 35 2 5 $26 50 

UHF SINGLE 15 25 $14 50 
225 to 300 AIRCRAFT DOUBLE 30 2 5 $26 50 

DATA SIGNAL, INC. 

THE 1 21 

UNADILLA 
IN2AU NALUN 
• - • 

$1495 

,  „ ,y„ • 
• If go , 11,11L v% )••• Of • 

.0•100 

SIGNAL 

•UNACIILLA ORIGIN/1710. 
• •••••c . 

• ... No. .. • 
• Ro on••••••• 
• Coennown.cst oe tont 

• nneenn•s onoon s py 

THE C)I L pELIABLE 

REVCO 
'W2VS" ANTENNA COILS 

••111001111CV•NR7CIIIIII MRS. 
Yu., KO MI' 6, 0••••••••••  • tY•••••••./.1•11 

0•"••••cl ••,<if  • ...041•• 00, In 40 
VO WS 
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M U M 

1—A31—J 

11)    

VV2AU/VV2VS • 5 BAND 
10/80 METER ANTENNA KIT 

by UNADILLA/REYCO 

GIVES YOU OPERATION ON 
10  15 • 20 040 • 80 METERS 
(DESI G NE D  CLOSELY  TO  5 
BAN D TR AP DIPOLE PA RA M-
ETERS  PER  A. R. R.L.  HAN D-
BO OK,  HF  ANTE NNA  CHAP 
TER 21 'A M ULTI BAN D TR AP 
ANTE NNA') 

Every Co mponent of This Kit is a 
Highly  Crafted,  old  Line  UN-
ADI LL A/R EY CO  Product  Ti me 
Tested by HA MS, CO M MERCI AL 

22' — 

•  AR ME D  FORCES  FACIL 
ITIES  AR OUN D THE W ORLD 
FOR OVER 10 YEARS' 

COMPLETE  KIT (Nothing else 
needed) 
• 2 ea.  VV2VS  REVCO  K W-40 

TR APS 
• 1 ea.  VV2A U  'BIG SIGNAL' 
BALUN 1:1 
•  120  Ft.  RUGGED  #14-7 

Strand Copper Wire 
2 ea. W2AU SH ATTE RPR OOF 

END-sulators 
• INSTR UCTI ONS 

11 548.25  TT\A iCROWAVI 
II CILTEA 

COMPANY. INC 



ibroplcx 

THE  IMPROVED "ORIGINAL" 
VIBROPLEX.  Suitable  for  All 
Classes  of  Transmitting  Work 
Where Speed and Perfect Morse 
Are Prime Essentials. This great 
new Vibroplex is a smooth and 
easy  working  BUG.  It has won 
fame  on  land  and  sea  for  its 
clarity,  precision  and  ease  of 
manipulation.  Can  be  slowed 
down to 10 words per minute or 
less or geared to as high rate of 
speed  as desired.  Maintains the 
same high quality signal at what-
ever speed,  insuring easy recep-
tion under all conditions. Weight 
3 lbs. 8 oz. Standard $49.95 
DeLuxe  - Chro miu m  base and 
top  parts,  with  jeweled  move-
ment. $65.00 

THE  "LI G HTNI N G  BUG" 
VIBROPLEX  High  Quality Sig-
nals at All Speeds, Flat pendulu m 
model. Weight 3 lbs. 8 oz. Stan-
dard  Polished Chromiu m top 
parts, grey base. $65.00 
Standard $49.95 

IS 
• 

1 HE  "CHA MPION"  VIBR O-
PLEX 
Weight 3 lbs. 8 or. Without circuit 
closer. Standard finish only. Chro-
imu m  finished  top  parts,  with 
grey crystal base. $46.50 

67' 

asista 

VIBRO-KEYER 
Over the years, we have had many 
requests for Vibroplex parts to be 
used for construction of a keying 
mechanism  for  an  electronic 
trans mitting unit. This beautiful 
and most efficient "Vibro Keyer" 
is ideal for this job. 
FEATURES OF  THE  "VIBR O-
KEYER" 
• Beautiful  beige  colored  base, 
size  x  4%",  weight  2'4 
pounds 
• Sa me large size contacts as fur-
nished on Deluxe Vibroplex. 
• Sa me  main  frame  and  super 
finished parts as Deluxe Vibro-
plex 
• Colorful red finger and thu mb 
pieces. 
• Has the same smooth and easy 
operating Vibroplex trunion level 
• A real "Gem" adjustable to suit 
your own "taste" 

Standard - $49.50 ; Deluxe Finish 
$65.00 

There's 
nothing y 
like it • 

1979 

RADIO A MATEUR CALLBOOK 
- There's nothing like it! Foreign 

Radio A mateur Callbook DX List-
ings - United States Callbook - 
All K& W Listings. 

$14.95 - DX  $15.95 -U.S. 

No SSK I 523 95 

Na 551( ICP Chro me - 529 95 

CODE PRACTICE SET 

NYE VIKING SQUEEZE KEY 

Extra-long, finger-fitting molded paddles with 
adjustable spring tension, adjustable contact 
spacing. Knife-edge bearings and extra large, 
gold plated silver contacts! Nickel plated brass 
hardware  and  heavy,  die  cast  base  with 
non-skid  feet.  Base  and  dust  cover black 
crackle finished. SSK-1 - $23.45. 
SSK-1CP has heavily chro me-plated base and 
dust cover. Price - $32.95 

You get a sure, smooth, Speed-X model 

310-001 transmitting key, linear circuit oscillator and amplifier, with a 
built-in 2" speaker, all mounted on a heavy duty aluminu m base with 
non-skid feet. Operates on standard 9V transistor type battery (not 
included). Price - $20.75 
PHONE PATCH Model No. 250-46-1 measures 6-1/2" wide, 2-1/4" 
high and 2-7/8" deep. List price, $36.50. Model 250-46-3, designed for 
use with transceivers having a built-in speaker, has its own built-in 2" x 
6" 2 watt speaker. Measures 6-1/2" wide, 2-1/4" high and 2-7/8" deep. 
Price - $46.50 

4704.. 
‘r 

No 114420 001  44 70  40 114410003  1111 . 

No 114422001  ar m  410 IS  No 110312 DOI -11.••• - 1110 24 

NYE VIKING SPEED-X KEYS 
NYE VIKING Standard Speed-X keys feature smooth, adjustable 
bearings, heavy-duty silver contacts, and are mounted on a heavy 
oval die  cast  base  with black wrinkle finish. Available  with 
standard, or Navy knob, with, or without switch, and with nickel 
or brass plated key arm and hardware. 

Pamper yourself with a Gold-Plated NYE VIKING KEY! 
Model No. 114-31C-004GP has all the smooth action features Gf 
NYE  Speed-X  keys  in  a special  "presentation"  model.  All 
hardware is heavily gold plated and it is mounted on onyx-like jet 
black plastic sub-base.  Price $50.00 

Wilson Electronics Corp. 

COSMA0111 r u n ms 
• 0 Char.. Ofand.on 
• Ir. * Inennarn on an 
TX/RX Xcal• 

• AA Ault 4.4. 
• ••••••••••.• control o/ TX/ . 
• R.N. I  .4•••.• henna . 

•  S•e•  'Is  puke,. 
• 43, 041 Wm. ., 
•  mo6fied Put MA . . LAP 

• 1.44ferna•e power wfvfar nft4 feflusta04  La. 
• anal, aut... cfroanur 
• Onr pan. Man Nronnaal lam each ••••offty111•4 

1 401541 146 0f 11  450254 4.00i 00 
1405141 144 Sc I/  /102S11 In 10110 

NE W 2 METER MARK II AND 
M ARK IV 
As  the smallest size hand-helds 
ever marketed, the radios feature 
excellent adjacent channel selec-
tivity, and inner mod/i mage rejec-
tion.  The  attractive  blue-gray 
Lexan 0 outer case is rugged and 
durable.  Mark  II  (2.5  watt) 

$229.98.  Mark  IV  (4  watt) 
$259.98 

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 discriminating amateur. 
The "800" is for channels, from 
144 to 148 M Hz in 5 KHz steps, 
up or down 500 KHz for your 
local  repeater.  There  are even 
provisions  for  pre-program ming 
five of your favorite frequencies 
or changing to two optional off-
sets, in case your area repeater is 
nonstandard.  Add to these fea-
tures; internal rechargeable power 
pack optional (uses 10 AA NiCad 
cells,  not  included),  detachable 
rubber  flex  antenna,  built-in 
S- meter/output indicator, built-in 

high low power option switch (1 
or 12 watts, when used mobile or 
base), built-in connectors for ex-
tern al  antenna,  speaker  and 
power.  Whether you're just get-
ting 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 co mes complete with 
plug-in  speaker- microphone, 
mobile mounting bracket/handle, 
rubber  flex  antenna,  12V  DC 
Charger Cord, instruction booklet 
and  90  day  limited  warranty. 
Rec hargeable  internal  battery 
pack optional. 

•  14ili ma la/ W I Dalif 
144 4.1,•••  141••• iv 1:11, 

• 0••••••afa m• 

• 4•••••••• •«••••  114 VIA arson. woo . 
1146,1 VUIL..4, 

/ onr..• 11 ani••41 .• 

• Anurnn• 
41/4••144•1//11 .04. 
fj•••• • 1 /1 f• 410 wan, 
10  Ilkat 
II  11...• 14 11•40••••••••••••• 

6110, ennr MAL.11•44, 

• (Mar CM••• 

LEATHER CARRYI NG CASE 
• LC-1 for 1402 SM - $18.95 
• LC-3 for Mark II, IV - $16.95 
• LC 2 - all others - $18.95 
110 V AC  DESK  BATTERY 
CHARGER 
For new units Mark II, IV  use 
the Model BC-2; for Models 1402, 
1405, 1407, 2202 and 4502, use 
Model BC 1. $40.95 

• Model TA-33, 3 elements, 10 1 
dB forward gain (over  isotropic 
source)  $264.00 
• Model TA 33 Jr., 3 elements, 
10.1 dB forward gain (over iso-
tropic source) - $197.00 
• Model MPK -3, 7500 Watts A M/ 
CW and 2000 Watts P.E.P. SSB - 
$67.75 
• Model  TA-36,  6 elements 
$392.75 
• AK-60  mast  plate 
$14.50 
• Model  CL-33,  3  ele ments 
$304.75 
• Model  CL-36,  6 ele ments 
$392.75 
• Model  CL-203,  3 elements 
$290.00 
• Model TA-40 KR  - 40 meter 
conversion kit - $119.50 

adapter  - 

W ATT BATTERY CHARGER 
110 V-AC Charger ... use WC-12 
($19.95) for 1402,  1405,  1407, 
2202, 4502; use WC 14 ($15.95) 
for Mark II, I V. 
ACCESSORI ES 
BC 12 - $14.95 
CIGARETTE LIGHTER MOBILE 
PO WER PLUG 
SPEAKER MIC 
SM1  for Models 1402,  1405, 
1407, 2202, 4502. 
SM3  (Mark II, Mark IV) 
SM2  for  Models  1402,  1405, 
1407, 2202, 4502. ($30.95). 
RECH AR GEABLE  BATTERY 
PACKS 
Use the follo wing Ni-Cad Packs 
for the unit you select: 
BP-1  10 loose cells - 500 m A 
(1402, 1405) - $18.95 
BP-2 - strapped cells - 600 m A 
(1405, 2202, 4502) - $24.95 
BP-4 - Mark II, Mark IV pack  - 
$20.95 
BP-7 - 1407 SM high power pack 
$24.95 

Other  options  include:  Touch 
Tone ® Pad (installed only), TEl 
Tone  Encoder,  TE-2  Encoder, 
Decoder,  BNC  Rubber  Duck 
Antenna,  TNC  Rubber  Duck 
Antenna. 

SV P 
iff• SAVE YOUR RADIO! 

DESLONED FOR COMMERCIAL USE UP TO 1000 PAN, 

T. TUFTS RAVE TOUR RADIO Weak*, un tau hot. • 
bond,.  ••,0 • 101 or rma•re  ,  The 
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,•••.  pow... to Inay • our , out of os  when •oo .1/11, 

•114 PIA .1 001 0, 1. 1 
T. connacio• t•steen f••• a ••••<,•1[ ...0 caM• connoclor 

nnKff nal  you on. • lostless conne(1fon 14a 
MN/. No Was. . addfinat to Mr dutch  conrwoc• than ma 
Ow  lour  pone.  and  Ka ma,  connoo fon. wench ••• mo b 
aufonvIcall• "Awn  •141 fnio  ralfat you 
near, lot Nedf , faonaf and  'm .p.h. connocl.ols vo  11F1 

Thn n • fo p . frac hot and nanneclot system  .111 our • 

but , Tn•fa n • /loaf on •.n a. of the 1 6 .u . anfe. 
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▪  T.••• 11 na••• to • o-ut Ifv• de•A 10 .1 .t  and .• •••  • 
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MOBIL-EAR 

$69.95 
Twowspredio headset with superior fidelity 
Electret•Capecitor boom microphone and 

palm-held talk switch. 

FOR BROADCAST-QUALITY TRANS-
MISSION AND RECEPTION FOR BOTH 
MOBILE UNITS AND BASE STATIONS. 

• Boom-mounted electret-capacitor micro-
phone delivers studio-quality, undistorted 
voice reproduction Variable gain control 
lets you adjust for optimum modulation. 

•Cushioned earcup lets you monitor in 
privacy •• no speaker blare to disturb 
others Blocks out environmental noises, 
too. Made of unbreakable ABS plastic 

• Headband self-adjusts for comfortable 
wear over long hours Spring-flex hinge 
lets you slip headset on and off with 
just one hand. Reversible for right or left 
ear 

• Headset can be hung on standard micro-
phone clip 

• Compact palm held talk switch lets you 
keep both hands on the wheel for safer 
driving. Made of unbreakable ABS plastic 

• Built-in FET transistor amplifier adapts 
microphone output to any transceiver 
impedance. 

• Compatible with most two-way radios in-
cluding 40-channel CB units. 

• Built in Velcro pad for easy mounting of 
the talk switch 

• Made in U.S.A. 
SPECIFICATIONS 

Earphone impedance 
and type: 8 ohms, dynamic 

Microphone type: Electret capacitor 

Microphone frequency 
response 200-6000 Hz 

Amplifier type. FET transistor, 
variable gain 

Amplifier battery 7-volt Mallory 
power. TR-I 75 

Switching Relay or electronic 

IDEAL FOR EVERY TWO-WAY RADIO 
COMMUNICATIONS NEED. 
CB operators • Amateur radio operators • 
Police and fire vehicles • Ambulances and 
emergency vehicles • Taxis and truckers • 
Marine pleasure and work boats • Con-
struction and demolition crews • Industri-
al communications • Security patrols • 
Airport tower and ground crews • Re-
mote broadcast and TV camera crews • 
Foresters and fire-watch units • 

The Bencher Ulti mate Paddle ... 
a dual lever, iambic keyer paddle 
that  will  increase  your  speed, 
accuracy & operating comfort. 
• A DJ UST ABLE  CO NT ACT 
POINT  SPACING  --  Precision 
screw adjustments on each set of 
contacts make exact settings easy. 
Contact posts are split and locked 
by  set  screws,  eli minating  the 
need for locknuts. 
• WI DE  RANGE OF  TENSI ON 
ADJUST MENT - Tension on fin-
ger knobs is maintained by a long 
expansion spring. Dual screw ad-
just ments adjust spring tension to 
match your "fist." 
•SELF  ADJUSTING  NEEDLE 
BEARI NGS - Keying shafts pivot 
in nylon bearings that "float" on 
machined  brass  fittings.  Spring 
tension  prevents  free  play  and 
slop;  eliminates contact bounce 
and backlash. 
• SOLI D  SILVER  CONTACT 
POI NTS - The contact points are 
solid silver for a lifetime of flaw-
less keying. 
• PRECISION- MACHINED CO M-
PONENTS - Main frame, contact 
posts, spring post and bearing ring 
are all machined from solid brass 
. polished and chro me plated 
for  durability  and  rich appear 
ance. The Bencher Paddle looks as 
good as it works! 
• HEAVY  STEEL  BASE; NON 
SKI D  FEET  - Finished in  an 
attractive black wrinkle  finish 
(chrome  plating Optional), the 
base measures 9.5cm x 10.2c m x 
1.3c m thick. It weighs 1 kilogram, 
and with its non-skid rubber feet 
is as solid as a rock. 

Model BY-1 Standard Black Base 
. $39.95. Model BY-2 Polished 
Chro me Base ... $49.95. 

BenCHCR,Ince 

J. W. Miller Presents... 

RF Speech Proa morghlodel RF-4110 
From MI MINA oaorKmonor. 

Inc-rases talt iicraw .5 64.er Irse OPP .t 
cisping eseures Cm delICO M 5.05 onlea 

nehmen msroonse and earessner 

Tels POPP, ESP. Inen6011 
'u 15.9 0., Lege 196,2 MI" el SHE 

Bantrastrn 2201356416CIS dd. 
Freig•anCy % PP . X03000,4 at i2d1 down 
Ows.ig, LING 4,11̂ 3% oil  vIta 20013 00,9 
OJOS  Mrse V.., 5009 at iisi S 
Poi . RM . . . 115 VAC.0310  SW 

135VOC 55rna 
Dem mer% 'sr • •C, • 'SC  • • 751.5n 

$135.95 

II
J W Miller Division BELL INDUSTRIES 

PP-1 PP-2 

M series is for mounting to sur-
faces inaccessible from the rear 
(walls, mobiles, systems interface, 
panels, test equip ment). K series 
is  self-contained  with  a relay 
inside the encoder. When keys are 
pressed contact closer occurs with 
a 2 sec. delay (adjustable). Con-
tacts are rated at 110 m A @ 28 
volts switched,  500  m A  carry. 
PP-2K  contains delay exclusion 
for the fourth colu mn. However, 
by. ju mping D-5, 4th colu mn is 
restored. Unit is operable fro m 
4.5-60 volts at te mperatures fro m 
0°-140° F. Output level will drive 
any transmitter or system. Adjust-
ab e output  level  is controlled 
with an extremely stable multi-
turn tri mpot, 92/access fro m the 
front of the encoder (not behind), 
saving  time  for  level  setting, 
which amounts to hours when 
involved w/a syste m. 
PP 1 $55 (12 keys), PP 1m $55 
(lettering optional add $1), PP-1 K 
$66. PP 2 $58; PP-2 m $58 (let 
tering  optional add Si). PP 2K 
$69 PP 1A $68  (for  standard 
com m hand held) 

Pipoceommunicaticms 

MICROWAVE MODULES 
TEXAS RF 

-rrt-t 

tkok0t-Y40 
MICROWAVE MODULES 

HIGH PERFORMANCE  UNITS 
FOR 144, 432 arid 1296 MHz 

144  MHZ  005561  CON 
VERTER  MINC144/26 
With dual  W O W led •••• 

SF Anne , me and . .. Oa .. 
Input frequency  1. 146 MN, 
EF output frequency 28-30 PAH. 
Tysicsi gem 30dB 
Guaranteed maximum noise figur• 2 5 dB 
lyric.' rinec non 65 
Cr wtal ouillstor frequency  116 ASH. Iteno controlleel 
Meitimum frequency error .144 MHz 3 691 
Power requirements 12 volts DC ±25". at 50 me 

i.e output freouenci•s awilate• 
12 IA 14 16 18 20, 24 26 MO, 

144  PAH2  MOSE  T  CON 
VERTER  PANIC 144/28 CO 
Similes to Ow MVIC14.1/213, Inn 
unit fee ... 4.1 additionel 116 
PAH: Puffer amplifier to wow . • 
10[ 41 04(dlatOr  ' ,IP, suitable for 
t SSSSS et ter use 

144 MHZ DOUBLE  CONVESI 
51044 VIOSEET CONVERTER 
161114C144/2  1.1.1C14A/4 
TKis unit hes Peen developed to 
meet dor regunernent for • con 
rgr UP  suit .. for use witn 
cover. having better performŝ 0* 
m lower frequencies 
Input frequency 144 146 AtHc 
I F output 646 .incoes OVadatd•  2 A 4 6 INNS 
06,11•tor " quasi., 71 MHz 12 4 Mn, IF). 
70 ...He 146 Mn, lE I 
Maximum frequency error •t 144 MHz 3 ICH. 
Typical inn 30 dB 
Guerenteed maiurnurn noise fiew• 2 S dB 
Power requirements 12 volt. DC 125.. et  30 wics 

144 MHZ DUAL OUTPUT MOS 
SET  PRE A MPLIFIER 
AtellA144 
T5i. two OAR  P' •. "' " 
5e. nes two woos. nolo . Out 
pu n, for n o . , tuVO  lOr 

•.•^PP• 

input frequency  146 SPH, 
Typical pairs 18 OS 
Guaranteed maximum  figur• 2538 
Bandwidth 5 PAH: at 3 dB. 8 5114, et 10 . 
Pewee requitement. 12 volts DC 125% at 25 me, 

432  MHZ  MOSE E 1  CON 
VER T ER  VIVIC432/144 
Two RE Amplifiers and • Moe. 
Mixer  comein• hish sensitivity 
a. low crass modulstion chin o 
moos s 
input frequency 432 434 PAH. 

OutPul  ow *vol .. 
14115  18-20,  2630,  144 146 
64.42 
VO.c•I pipn 30 49 
Guaranteed man. . . noise figur•  3028 
P.systal owill•to frequence  101  MD. 128 30 MR , lE 
Ironer controlled, 96 PAH: 1144 146 MN, IF 

frequerHy goo, .432 MHt 5 RH/ 
Power requirements 12 volts DC .25, at 45 ..o• 

1296  MHZ  CONVERTER  - 
...MC 1296/20  504C1296/144 
A hybrid  ring  mine  with  • 
matched  p•it  of  hot carver 
diodes, bin . • duo gate mosfet 
I F amplifier 
Input frequency  1296 1290 MN. 
1.. output Irequ•ns . avolatilis 28 30, 144 446 NW. 
Tywc•1 eon 2S dB 
Guaranteed nwnsnurn noise Iles . 8548 
Crystsil oscillate, trequency  105 666 MiSs 121130 Miss if 

lymnan conooll oll 96 MO, 1144 146 Mn, IF1 
1.4asimion tta,Ance error at 1296 MD, 20 It H 
Power requirements 12 volts DC !PS, o 50 nols 
Connecta, SO ohm BNC 

TRANSVERTERS: 
M MT 144/28   259.95 
M MT 144/50   259.95 
M MT 432/285   329.95 
M MT 432/505   329.95 
M MT 432/1445   389.95 
RECEIVING CONVERTERS: 
M MC 144/28   65.95 
M MC 144/28LO   70.95 
M MC 432/285   95.95 
M MC 432/144   95.95 
M MC 1296/28   85.95 
M MC 1296/144   85.95 
VARACTOR TIPLER: 
M MV 1296   110.95 
ATTENUATORS: 
MAA 16   g7.95 

AMPHENOL 
SERIES 31 - BNC CONNECTORS 
Amphenors BNC connectors are small. lightweight. 
weatherproof connectors with bayonet action for 
quick disconnect applifications. 

Slugs.  coupling  rings  and  male  contacts  are 
accurstek machined fro m bra... Spnngs are made of 
berylliu m copper.  All parts in turn are ASTRO 
PI Med e to  gist  you  connectors  that  CP O  take 
constant  handling,  high  temperatures  and  renst 
&Wasson. 

BNC  BULKHEAD  RECEP-
TACLE 31.221.385 VG•1094 
Mates  with  any  13NC  plug 
Receptacle  can  be  mounted 
into panels up to 104" thick. VG.1094 
01.25 
INC 11.11 TO UHF (F) ADAP. 
TER  309-2900-3115  UG 255  wee 
Adapts any ZINC' lack to any 
UHF plug. 83.63  UG-255 
DOUBLE  M ATE.  ADAPTER 
8 3.877.3115  Both  coupling 
nngs  are  free  turning  Con-
nects  2 fe male co mponents 
$2 72 
JAC K ADPATER $1.95 
57 5.1 0 2.38 5  Adapts 
83.1SP.385 to Motorola O P, 
auto antenna lack or pin jack. 
PA N E L  R E C EP T AC LE 
▪ 3-I R•385  50239  Mounts 
with  4 fasteners  in  21/32" 
dia meter hole $1 17 
PA N E L  R E C EP T AC LE 

BNCIF, TO UHF (MI ADAP-
TE R  31-028.385  UG-273 
Adapts any BNC Plug to any 
UHF Jack. 82.39 
PU S H- O N 
83-5SP.385  Features  an  un-
threaded. springy shell to push 
fit  on  fe male  connectors. 
$2.27 

LI G H T NI N G  A RREST OR 
575-105.385 Eli minates StalIC 
budd•up  fro m  antenna.  Pro 
tects your valuable equip ment 
against  lightning  da mage  575.105-385 
84.80 
INC  PLUG  314202-385 1)0-
80 Co m monly used for cu m-
m unic•t ions  antenna  lead 
cables.  For  R6 55/L1 & KG 
58/U caibles. 31.59 
BNC  STRAIGHT  ADAPTER 
31-219-385  UG.914  1 9/32" 
long. allows length of cables to 
be  mined.  Mates  with BNC 
plugs $2.12 
BNC  PANEL RECEPTACLE 
31-003.385  UG-290  Mount, 
with  4 fasteners  in  29/64" 
di•rneter hole. 81.74 

575-.102-385 

5,0239 

1 l• 273 

113.1178.385 S0239SH Mounts 
in  single  21/32"  do me's., 
hole  Knurled lock nuts pre-
•ent turning. $1.59 
B NC  A N GLE  ADAPTER S° 238 SH 
31-009.385  1.10.306  Adapts 
any BNC plug for right angle  oi l 

oB"N C" 2 T3 EE  A D A P T E R 
31-008.365 116.274 Adapts 2 UG-306 
BNC plugs to 31-003-385 or 
other fe male BNC type creep. 
table 64 56 

010 
1.1(.6 

UG-914 

Tr-Vi 
U0-290 

I./G-274 

ASTATIC 
MICROPHONES 

SU MP, . oanuowase -lei . . bees 
T 008-01 . 
T PG•0104•14yer Eagle tre mstoused 
U612104 se wn" air crystal 

8.64213 
65280 
1171 . 
544.6) 

slinky 
SLINKY! $43.95 Kit A LOT otantenna 
in a LITTLE space Ne w Slinky(52Thipole' 
with helical  loading radiates a good 
signal at 1/10 vvavelength long, 

"t I wen This electrically electrically small 80/75, 40 

& 20 meter antenna operates at 
any length fro m 24 to 70 ft. • no 
extra balun or transmatch needed 
• portable  erects & stores in 
minutes • small enough to fit in 
attic or apt. • full legal power • 
low SWR over complete 80/75, 
40 & 20 meter  bands • much 
lower at mospheric noise pick-up 
than a vertical & needs no radials 
• kit incl. a pr. of specially- made 
4"  dia.  by 4"  long coils, con-
taining 335 ft. of radiating con-
ductor,  balun,  50  ft.  RG58/U 
coax,  P L2 59  connector,  nylon 
rope & manual. 
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FRE QUE NCY- AGILE A UDIO FILTER 
M odel FL1 

FUNCTION. 

Tm °mo m Fiessueom Dirt* Audro F. . is inMndef  110.10•4•010/ steno fr . . in OF and LF sonsfnunrs•hr 
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$179.95 

11  FT-301 or FT-3010 W 

CO MPTIT PN (PUDE 1411 ICVII 
901 .  PO 101.1 ICVR 

FT 00 .  160 r08 ACVR 
FT 90 .1  IRO IDA ACvA 

TTTTTT DONAL ()RADE 1117 
Fl 101F  PO 10IA K YR 
cT 101FE  leo lose coo 
FT 10 PA  POI . PC Onho 

501(00 STATE IP 111CVR 
PT 30 .  PO 1. 240W Cp . 
FT 30, OP 1. 2403.1 
FT 7  D3 IMA 20W (Cria 
IMF TRANSCEIVERS 
CMS 25C0  Fler Mo .* 
22514  Al AC P 

FT 22580  251 AC P VarDpriar 
01227R  FM moiture 714 
FT 231110  •utoScan 4 P p 21.4 
FT 41251.  Ail Mode . 
FT 4250  Ail Mode 6W 
SOLID TTTTT RECEIVERS 
FRG 7  C.OrInnUn. .1.001. 0000 
FRG 7000  All Bend oF RCVR 
FR 1015  160714 RCvR 
FR 101SO  ISO 10 PSW 0.0.111. 

 IONAL GRADE TRAMS1•19fEll 
FL 101  100 'OM 'men, 
LWIAII AMPLIFIER 
FL VO N  SO 100I Linear 
TEST [OP   
TC 5007  SOO mos 10 PPM 
4C 5003  500 P M  1 PPM 
TC 500E  500 nOts 0 02 PPM 
ve rb   

W CESSORIES FOR ALL MODELS 
TR 55  Heed . 
40 14S  or LOZ D . W M 
403.140  DI SDI 0.0 Mee 

Hand M . 

11459 
1259 
1259 

793 
792 
isi 

935 
719 
549 

SBA 

1195 

SBA 

lOG 

IPS 
6.0 

3,5 
629 
599 
749 

ereil 

529 

2211 

Si, 

15 

te 

ML43101 
00 001 
SP WI 
SP 900, 
FTV90i 
00101 
FV 901 
FC 410, Antenna Tunsa 
aFfig NC  Filter 
Ara 9 6 

ACCE WORIES FOR WI W RIER 
FC 301  •ntenna Tuner 
Fe 30i 
FP 301  Poe m sway 
FP 30 .  Pfs Pentifree 
TO 301  Mon . SWIM 
SP 120  (owner Sperm, 

AFTIOC  OW F . 
RFT .  SSIDIaos Fir p 
coo  E Mar . RDas Dos 
LLD,  Phone Patch 
ROMS I  Yob . Mount 

•CCE WORIES FOR 101 SERIES 
FTV6100  . Dan . . 
rims  2M1 Trene mrler 

MIA  LOZ stand Mee 
F1741150  520 Lo Pa m Fillet 

CodeDITTY Deco . 
OTR 24  World Cioce 

ACCESSORIES FOR FIT PI RCVS, 
FC 2  2.11 Corm .. 
FC15  Del Convener 
FM s  . .60.7 
P300  FM Fr . 

.109/4 Cwt. . 
ACCESSORIES FOR WI SERIES 
FA 9  Fan 
.m1  FM Map . 

5 .31  ftwer Unit 
.4now unit 
DC DC Mot 
Weaker 
SPOMPOPeloh 
M OM. AvTIS 
Isegitor •na rre„; 

5.• 40•01 .05 
Fŝ 
Am Fo p 
CW Fi . 
DC/DC Cone* . 
Proc . . rear10 
Proc . . 0•11/1 
Sum ramint menu. 
mon . Scope 
Opr p Ilwalosso 
Freouency Counter 

WM6 r  AS P . Mouni 

ACCESSORIES FOR VMF 10/21•1111/0 
P6 1424  Marta. unit 747 02081 
MAP 2  FT . APO . Mount 
AMP 4  620E19, Mots W pm 
Flr 221  Seor Paint Manua, 
YC 221 
MAIO 5 
FP. 
FRG r 
eeeh r000 
OTR 24 

FA27. M Prse Mount 
4 •Mp  SuPOD  50 
Convounicathpe FlefOlvor  315 
Air Bana OF Reserver  629 
Wood Dock  35 

IBA 
35 

25 
20 
20 
.0 

SBA 
IRA 
4115 

170 
125 

238 
263 
25 

O0 

no 
275 

25 
Or 
20 

50 
40 

50 

75 
25 
320 

213 
23 

23 

RF Dimaional 
Watmeter 
model 4431 

THRUIJNE 

WATTMETER 

reopens F Sends PAH., 

2  21 111  IRS  i n  
2S8  SW  N W 

%watts 
10 R P, 
23 ta ps 
%Owe,. 
100 wafts 
250 
WO wells 
1000 wells 
2503 malls 
313013 wells 

15A 
30.  SOA 
10311  1000 
2 COM  25405 
058084  MIDA 
1030H  1000A 
25 8000 
SCID P 

MODEL 43 

Elements (Table 1) 230 MHz 
Ele ments (Table 1) 25-1000 MHz 

Carrying case for Model 43 & 6 ele ments 
Carrying case for 12 ele ments 

3( 
10( 
(S( 
580 
100( 
Hoe 
Weer 
unix 

$125.00 
45.00 
38.00 
27.50 
17.00 

SO 
100 
250 
SOD 
1000 

10131X/ 

5I 

50I 
1031 
1301 
SOD( 
11901 

READ  RF  W ATTS DI RECTLY'  (Spec ify Type  N or  S0239 con  

nectors) 0.45 - 2300 M Hz, 1-10,000 Watts ±5%, lo w insertion VSWR 

- 1.05. Unequalled econo my and flexibility. Buy only the element(s) 
covering your present frequency and power needs, add extra ranges 
later if your requirements expand. 

Electronk Corporation 

VHF model 4362 
I-1F model 4360 

The 4360,4362 HAM-MATE Directional Watt-
meters arc insertion type instruments for measuring 
forward or reflected power in 50-ohm coaxial 
transmission lines. They are direct descendants of 
the model 43 THRULINE• Wattmeter - the 
professional standard of the industry-and will 
accurately measure RF power flow under any load 
condition. Each wattmeter is made up of a precise 
machined section of 50-ohm line, a rotatable sen, - 
element and meter calibrated in watts, all mount,- , 
in a high-impact plastic housing. It is this type of 
solid construction and the directional THRULINI 
coupling circuit, without toroids, that account lie 
the superiority of the HAM-MATE Wattmeters 

Pe w Daeles  5000  or. 2 to 10 mir 
1C01) pits 10 to 1003 Pr 7• 

.3_, WO Wir   
  1 07 to 1 Onus • 

  50 Mon now , 

MOPS, Paree .1 .1 
amen . UM  Oldie ., 12 5170407 

024111 Maz (512  1000 MHo• 
IF CseeplIp   15to7000 
Aarna, 10 .. .M U*   4 111.0 I 3 
Sr CamplIniCeepalee   innate PA 
PAP , Lew G m . .  Fernere h 

theoRallv Su p. . 
101 .0C ORIONIMS can Ife woo. at 

W71 D. . FP - SD 

• Model 43 Power Measurement Versatility 
• Variable RF 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). 

Now you can receive the weak signals with the Ameco PT ,2 pre-amplifier! 

Model PT-2 is a continuous tuning 6-160 
meter Pre- A mp specifically designed for use 
with a transceiver. The PT 2 combines 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 
be without one. Price: $74.95. 

• Improves sensitivity and signal-tomoise ratio. 

• Boosts signals up to 26 db. 

• For AM or SSB. 

• Bypasses itself autoniaticalls when the transceiver in transmitting. 
• FET amplifier gises superior cross modulation protection. 

• Simple to install.  • Adsanced solid-state circuitry. 

• IrnpreHeit ininiunits to transceiser brunt-end merload by use of its built-in atlenuator. 
• Provides master power control for station equipment. 

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 Preamp. 
Model PLF 117V AC, 60 Hz. 
Wired & Tested   $49.95 



V neerin f 
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT 

R X28C   28-35 MHz I. M receiver with 2 
pole 10.7 MHz crystal filter . . • $ 64.95 

it X28C W/T. . same as above -wired & tested. •  129.95 
it X50C Kit . . 30-60 MHz Too' w/2 pole 10.7 

MHz crystal filter   64.95 
It X50C W/T. . same as above-wired & tested  129.95 
It X I44C Kit. . 140-170 MHz rcvr w/2 pole 

10.7 MHz crystal filter   74.95 
R X144(' W/T . same as above-wired & tested  131.95 
It X220C Kit. . 210-240 MHz rcvr w/2 pole 

10.7 MHz crystal filter   74.95 
R X220C W/T . same as above-wired & tested  131.95 
RX432( Kit . . 432 MHz rcvr w/2 pole 10.7 

MHz crystal filter   84.95 
RX432C W/1 . same as above-wired & tested  142.95 

RECEIVERS XCI.    accessory filter for above receiver 
kits gives 70 dB adjacent 
channel rejection   9.95 

RI- 28 Kit. . . . 10 mtr RE front end 10.7 MHz out  13.50 
RI-50 Kit. . . . 6 mtr RE front end 10.7 MHz out  1330 
141,1441) Kit. . 2 mtr RI front end 10.7 MHz out  18.50 
RF 22013 Kit. . 220 MHz RF front end 10.7 MHz 

out . . . . ......... . . .  18.50 
RF432 Kit. . . 432 MHz RE front end 10.7 MHz 

out   29.50 
II- 10.7F Kit. . 10.7 MHz IF module includes 2 

pole crystal filter   29.50 
FM455 Kit. . . 455 KHz IF stage plus FM detector 18.50 
AS2 Kit . . . . audio and squelch hoard   16.00 

1 X50 Kit  . . transmitter exciter. I watt, 6 mil  
T X50 W/T  . . same as above -wired & tested .   
IX 1448 Kit . . transmitter exciter- 1 watt--2 mtrs 
TX 1448 W/T . same as above-wired & tested. . . 
TX220B Kit . . transmitter exciter- twatt -220 

MHz   

44.95 
71.95 
34.95 
65.95 

34.95 

TRANSMITTERS 
S . 

• 

TX220B W/T . same as above-wired & tested . . 
TX432B Kit • . transmitter exciter 432 MHz • • . 
TX432B W/T . same as above-wired & tested • • 
TX ISO Kit . . . 300 milliwatt. 2 mtr transmitter • 
TX ISO W/T . . same as above-wired & tested  . • 

65.95 
49.95 
87.95 
24.95 
43.95 

PA2501H Kit . 2 mtr power amp-kit lw in-25w 
out with solid state switching. 
case, connectors-   

PA4010H Kit. 2 mtr power amp- lOw 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 PA 144/15 kit but 25w   
PA220/15 Kit. similar to PA144/15 for 220 MHz 
PA432/I0 Kit . power amp--similar to PA 144/15 

except lOw and 432 MHz   

69.95 

69.95 

59.95 

49.95 
59.95 
49.95 

59.95 

POWER AMPLIFIERS 
Blue Line 

Model 

BLC 10/70 
BLC 2/70 
BLC 10/150 
BLC 30/150 
BLD 2/60 
BLD 10/60 
BLD 10/120 
BLE 10/40 
BLE 2/40 
aur: 10/80 

Band 

144 MHz 
144 MHz 
144 MHz 
144 MHz 
220 MHz 
220 MHz 
220 MHz 
420 MHz 
420 MHz 
420 MHz 

RE power amp, wired & tested, emission-
CW-EM.SSB/AM 

Power  Power 
Input  Output 

IOW 
2W 
IOW 
30W 
2W 
I OW 
10W 
IOW 
2W 
IOW 

70W 
70W 
150W 
150W 
60W 
60W 
120W 
40W 
40W 
80W 

149.95 
174.95 
269.95 
249.95 
164.95 
169.95 
269.95 
159.95 
189.95 
289.95 

POWER SUPPLIES 
PSI SC Kit • • • 15 amp-I2 volt regulated power sup-

ply w/case, w/fold-back current limit 
mg and overvoltage protection. . . 99.95 

PSI SC W/T. . . same as above-wired & tested. . . 134.95 

PS25C Kit  25 amp-12 volt regulated power 
supply w/case, w/fold-back current 
limiting and overvoltage protection 139.95 

PS25C W/T • • same as above-wired and tested . 169.95 
PS25M Kit ' • ' same as PS25C with meters . . . • 159.95 
PS25M W/T • • same as above-wired and tested • 189.95 

REPEATERS 

0.V  P   adds over voltage protection to your 
power supplies, 15 VDC max.  . .  14.95 

PS3A Kit  . . . 12 volt-power supply regulator card 
with fold-back current limiting . .  11.95 

PS3u12 W/T  . new commercial duty 30 amp 12 VD 
regulated power supply w/case, 
w/fold-back current limiting and 
overvoltage protection    274.95 

RPT50 Kit. . . repeater-6 meter (less crystals) . . 599.95 
RPT50 W/T . . repeatzr-6 meter, wired & tested  899.95 
RPT144 Kit . . repeater-2 mtr-I5w-complete 

(less crystals)   599.95 
RPT220 Kit . . repeater-220 MHz  15w-complete 

(less crystals)   599.95 
RPT432 Kit . . repeater-10 watt-432 MHz 

(less crystals)   649.95 
RPTI44 W/T . repeater-15 watt -2 mtr   899.95 
RPT220 W/T . repeater-15 watt-220 MHz. . .  899.95 
RPT4.32 W A' . repeater-lO watt-432 MHz. . .  949.95 

DPLA50 .  6 mtr close spaced duplexer . . . . 680.00 
DPLA144  2 mtr. 600 KHz spaced duplexer, 

wired and tuned to frequency . . . 409.95 
DPLA220  220 MHz duplexer. wired and 

tuned to frequency   409.95 
DPLA432  rack mount duplexer   379.95 
DSC. II   double shielded duplexer cables 

with PL259 connectors (pr.) . . . 29.95 
DSC-N   same as above with type N 

connectors (pr.)    34.95 

TRANSCEIVERS 
I R X50 Kit  Complete 6 mtr FM transceiver kit, 

20w out. 10 channel scan with case 
(less mike and crystals). .  259.9S 

TR X144 Kit  same as above, but 2 mtr &I5w out 259.95 
TR X220 Kit  same as above except for 220 MHz 259.95 
TR X432 Kit  same as above except 10 watt and 

432MHz   284.95 
TRC• I   transceiver case only   34.95 
TRC 2   transceiver case and accessories .  54.95 

SYNTHESIZERS 
SYN II Kit . . . 2 mtr synthesizer, transmit offsets 

programmable from 100 KHz-I0MHz, 
(Mars offsets with optional 
adapters)   169.95 

SYN II W/T . . same as above-wired & tested. .   239.95 
SYN 220 Kit . same as SYN II Kit except 220-

225 MHz   169.95 
SYN 220 W/T . same as above-wired & tested  .  239.95 

OTHER PRODUCTS BY VHF ENGINEERING 
CDI Kit . . . 

CD2 Kit . . . . 

CD3 Kit  . . . 

COR2 Kit . 
SC3 Kit . . 

Crystals . 

M ID Kit . 

10 channel receive xtal deck 
w/diode switching   
10 channel xmit deck w/switch 
and trimmers   
UHF version of CD1 deck, needed 
for 432 multi-channel operation  
carrier operated relay   
10 channel auto-scan adapter 
for R X with priority   
we stock most amateur grade pairs 
from 146.0-147.0 (each) .. . .  5.00 
159 bit, field programmable, code iden-
tifier with built-in squelch tail and 
ID timers    42:95 

OVID    wired and tested, not programmed. 59.95 
CWID    wired and tested. programmed .  64.95 
MIC I  2  000 ohm dynamic mike With 

P.T.T. and coil cord   13.95 
TS1 W/T. .  tone squelch decoder   59.95 
TS1 W/T . .  installed in repeater, including 

interface accessories   94.95 
TD3 Kit . . . . 2 tone decoder   39.95 
TD3 W/T  . . . same as above-wired & tested   64.95 
HLI44 w/r . . 4 pole helical resonator, wired & tested, 

swept tuned to 144 MHz ban . .  34.95 
same as above tuned to 220 MHz ban 34.95 
same as above tuned to 432 MHz ban 34.95 

• • 

HL220 W IT . . 
HL432 W/T . 

8.95 

16.95 

14.95 
23.95 

21.95 



CO A XI AL  SWITCHES  AND 
ACCESSORIES for antenna selec-
tion  and  RF  switching.  These 
high quality switches have set the 
standard  for  the  industry  for 
years. Cera mic switches with sil-
ver  alloy  contacts  and  silver 
plated conductors give un matched 
performance and reliability fro m 
audio frequencies to  150 MHz. 
B& W  coaxial  switches  are  de 

Mode, 560A 55.0,1 590 

W AN 560 a 2 

Model 1112 

signed for use with 52 to 75 oh m 
non-reactive loads, and are power 
rated at  1000 watts A M, 2000 
watts SSB  Connectors are UHF 
type. Insertion loss is negligible, 
and VSVVR is less than 1.2:1 up to 
150 MHz. Crosstalk (measured at 
30 MHz) is 45 dB between adja-
cent outlets and -60 dB between 
alternate outlets. 

Wear 561A Modal WOG 

-  COAXIAL SWITCHES AND ACCESSORIES   
for antenna selection and RF swi ching 

Model PRICE Output, Reiner lix 

375 18.95 6 PROT A X swi ty ri Grounds all except seie, ted 

output ciicuit 

376 

550A 

18.95 
5 PRPTA X switch Grounds all except selected 

Output circuit Si xth switch position grounds 
all outputs 

14.00 5 

550A 2 12.50 2 

551A 

17.50 
2 Special 2 epic ? Position switch used to 

Switch any BF device tn or out of series 

Lonnection in a 1.0.21c Pal line See ',cure ipuer I 

556 
.95 Bracket only. for wall mount,no ot radiai 

connector switches 

590 17.95 5 

590G 17.95 5 Grounds ail except selected output Of cp. r 

592  16 50 2 

595 18.50 6  7 Grounds all except selected wtput cd, u.t 

BARKER & 

WILLIAMSON INC 

INTRODUCES 
01 DUX' Coils 

• lei 95-i rated to or KW PEP 
• to, 195 2 W ad] 10 2 KW PEP 

195 - 1 $48.50 
195 - 2 $56.50 

Also... 
AIR-DUX. Air Woad Coils 
Uniforrn•pilch coils horn ci inch 
to 6 inches diameter. 2 inches to 
t 0 inches long. 4 to 32 turns per 
inch no 8 to no 24 AWG 

Typical air-dux cod 

2 New Co•xial Switches 
for wall or desk mounting 
...Jae! 593 -Sqlgie pus. 

3.posoloon 

$16.75 

Grounds unused positions 

gm 

Model  333  du m my  Iowa  watt-
meter  -  Favorite  Lightweight 
Portable-250 W ATT RATING - 
Air Cooled. Ideal field service unit 
for  mobile  2. way radio - CB, 
marine,  business band.  Best for 
OAR amateur use, CB, with zero 
to 5 watts full scale low power 
r ange. 

F  Ran .  DC to 300 M Hz 
PS W1.1  less than I 3 1 ro 230 NM, 
Pod.3, Ran .  750 watts rnter mottent 
W M .. .I 0,1 9 , 0 5. 050. 0 175. 0 250 

SO 239 

W•pn  21 . 

•  9 . 50 

Model  374  du m my  load  watt-
meter - Top of the Line - 1500 
W ATT  RATI NG  - Oil  Cooled. 
Our  highest power co mbination 
unit. Rated to 1500 watts input 
linter miitent).  Meter ranges are 
individually calibrated for highest 
accuracy. 

ii•noe DC to 300 M Hz 
Loss th•r. I 3 I to 230 M ., 

Pow. Ran .  1500 .atis 13C ... .Herd 
Warn. . hoht •  
mane . . haat lirrpt 

9 . 4 . 015, 0 50, 0300. 0 1500 
',tut Connector  SO 239 lhot ment MI, •••1 .1 

. ..Mr  12 dm 
9215 00 

PuWeer 

,e• 

404$̀ 
Model 331 A transistor dip meter 
- Portable RF single generator, 
signal  monitor,  or  absorption 
wave meter.  Light weight  (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, induc-
tance, circuit 0, and other fac-
tors.  Indispensable  for  experi 
menters,  it  is easily  the  most 
versatile instru ment in the shop. 
Continuous coverage fro m 2 M Hz 
to 230 M Hz in seven ranges. 

10, 1000t V CO . .. 2 1.11-1, 10 230 ram,  / 000 1000 , 0 
plue on co.1 m em . . 

Id .  4 M Hz,. 0.4.0  991 . 
13 M Hz  16 M Hz, 16 1440.0  37 NI IT 
3216 .2  64 kg . 50 b.,  .0 
110 MHz  230 MP . 
T3S. 
1000 112, 25, to 40... 
9volt trensastor b•dery 
Surpess 2U6 or ed .. . . 

9:'; 6 cm  
CI 00 

High  Power  -  1000  W A T 
RATING - Oil Cooled - model 

334A  du m my  load  watt meter. 
Our  most  popular  combination 
un.t. Handles full amateur power. 
Meter  ranges  individually  cali-
brated. Can be panel mounted. 

. . .nay Pan .  DC to 300 M Hz 
PSWP  less Mars I 3 1 to 230 M H. 
boyder R m .  1000 warts Clar 

drarn. .... .• 

W mtrneve. 9•noes 0 10, 0 100 0 300. 0 1000 
tel ., Cu,.,,., tor  SO 739 11. . ..c ady 

Cp .  9174 00 

Wide range attenuator  Model 
371 1. Seven rocker switches pro-
vide attenuation from 1 dB to 61 
dB  in  1-dB steps.  Switches are 
marked in dB, 1 2-3-5-10 20-20. 
Su m  of  actuated  switches  (IN 
position) gives attenuation. With 
all  switches  in  OUT  position, 
there is NO insertion loss. Atten-
uator installs in coaxial line using 
UHF connectors. 

7;s7Fi c"'."" 'i*rV:,,earrhurn, DC to 225 M Hz 
Impedance  50 ohms 

1 .111/39,..00 to 60 kINs 
0 1 detall TO 5 de, OC to 160 M Hz 
0 1 dB' . .1 0 dB. DC to 225 M Hz 

5.t0 
51 ,00n0  1'. os 

S49 50 

Coaxial antenna changeover relay 
Model 377. 

9 at.n9  1000 dads CVS .2000 dad. DN. 
v5WR  I . then I 15 1, DC to /50 M.• 

1.1100/F•r00015 0 015 000 00.•, 45 to 130 void ' 
UHF Typo so n o 

• a W•.pht  1 

II r 

Model 359.  Increase your trans-
mitter's effective speech power up 
to  four  times.  This two stage, 
transistorized Audio Preamplifier/ 
Li miter can be used with all types 
of transmitters. 

10001 Intitoolar0111  100.000 oh ms 

Input Level  5 nultrvolts to 20 001110010 
Volta . G ...  10 .1 
Output  60 mollovolts 
Output  mpinionc•  50,000 oh ms 

9 .11 donsrstar NO M. , 
Oto ptes 206 . . .dr . . 

Sr.. 
Sh.00rnit Wer9h1  o• 

em...n•I SO 51 

Model  372  CLIPREA MP.  Get 
maxi mu m legal modulation with 
out danger of splatter. 

Input 0noodanaa  100,000 ob ms 
.nopt Ler.. 
Pod .. G.n  10 39 
Output Level  60 n1.11.voits 
Output 1.pedence  50,000 oh ms 

Power  9 volt transrstor 
Pat . , ou,05. 
due of suu...tenr 

551 00. 00 W 1000 1 7 ot 

4x-a PHONE 

PATCH 

Universal hybrid coupler II phone 
patch. Model 3002 W and model 
3001 W.  The hybrid circuit pro-
vides for effortless VOX opera-
tion of the phone patch. A built-
in Compreamp speech preampli-
fier/li miter  (in  Model  3002 W) 
increases the level of weak phone 
signals and also prevents over mod 
ulation when the local telephone 
is used as the station microphone. 
(The  Co mpreamp also functions 
as a preamplifier/li miter with the 
station microphone, if desired.) 

Model 300 2W with Co mpreamp 
$125.00 
Model  300  1W  without  Co m-
prea mp $85.00 

Roc. .  4 oh ms 
Parcrophono  Hron . ..dance 150.003 oh ms, 

c aaaaa  dynam. 
Tape 10000100,  4 oh ms 

Output\ tO 
Trans.. .  50.000 oh ms 

Spo• Mt 4 oh ms 
7.5.• owo•uer  0 s nroonrn 

Snuae , v...enr  3..1 . 
Poo .  9 .11 battery.  2U6 

Connettu• •  P11500 

2- meter  mobile  AT-200 An-
tenna  Matcher.  Use  your  cars 
A M/F M antenna for your 2 meter 
mobile rig. Tunes fro m the front 
panel  for  max  output,  min. 
VSWR (1.2:1 or less for most car 
antennas). $24.95 

0 

Es 



COAXPROBE® 

ONLY 

S9.95 0 

i 

COAXIAL RF PROBE FOR 
FREQUENCY COUNTERS 
AND OSCILLOSCOPES 

•MONITOR YOUR SIGNAL DIRECTLY 

FROM THE COAX LINE 

*5-2000 WATTS PEP 
*OUTPUT: .31i/-1.8v RMS 8-800 WATTS 

*INSERTION LOSS LESS THAN 

.2db (3-30 Mhz.) 
*USEFUL RANGE: .5 to 150 Mhz. 

Eliminate jerry-rigging when you need to 
monitor your signal. The CoaxProbe' 
will work on both frequency counters and 
oscilloscopes (of proper bandwidth). 
Just connect the probe into your coax line 
and hook up your test equipment. 
Because of its low loss, you can leave 
it in while you operate! 

LYTL-LOAD® 

ONLY 

S8.95 

NEW! 

30 WATT DUMMY LOAD 
FOR QRP AND 2-METERS 

Now! A dummy load that's just the 
right size for low power work. Rated 
at 30 watts for 30 seconds, the Lytl-
load'  is perfect for Orp work. 
2-meters or any application where 
low power and small size are re-
quired. The Lytl-Load'  has a range 
to 150 Mhz with SWR of 1.4:1 at 150 
Mhz and 1.1:1 at 30 Mhz. 

All Eagle products carry a 10 day, 
money back (minus shipping) guar-
antee. Please add SI per order for ship-
ping. 

ORDER TODAY FROM 

EAGLE ELECTRONICS 
Box 426 D 

Portage, MI 49081 

LOCATED AT 4475 W. MILHAM ROAD 

MAY SPECIALS 
BONUS: Extra 3% Discount on 
merchandise when order is ac-
companied by Cashier's Check 
or Money Order. 
Tr-Bond Beams List Spl  
Mosley TA-33, 3 elements  1264.00  169.00 
Mosley CL-33, 3 elements  304.15  194.00 
Hy-Gain TH3JR, Low Power  149.95  109.50 
Hy-Gain TH3MK3, 3 elements  229.95  169.00 

Hy-Gain TH6DXXX, 6 elements 299.50  205.00 
OTHER SPECIALS 
Cushcraft ARX-2  39.95  29.15 

Cushcraft A141-11  36.95  21.50 
Cushcraft A141-22  109.95  81.50 
Alliance HD-73 Rotor  159.95  99.00 
Hustler-see March Issue of 13 

MC & VISA WELCOME 

Send stomp for price sheet and 
descriptive information. PRICES 
DO NOT INCLUDE SHIPPING. We 

ship only to 50 States. Prices are 
good as long as manufacturer 

holds above list prices. 

COMMUNICATIONS SERVICES 
326A Wem Nhan Street  r, C89 

Philadelphia. Mis•issippi 39350 

- Phone: 601-656-5345 Hours: 7-5 Mon-Fri 

' A O COAX 

c‘VO  SWITCHES 
from Barker & Williamson 

Model 593 
• Single Pole 3 
Position  with 
grounding of all 
unused positions 

• Crosstalk  (mea-
sured at 30 MHz) is -45db between ad-

jacent outlets and 60 db between alter-

nate outlets 

Model 594 1 0114 611 k 

• 2 Pole 2 Position 
• Crosstalk 45db 
(measured at  30 

MHz) 

Specifications for both switches 

• Power 1 K W-2 KW PEP 

• hnpedence 50-75 oh ms 

• VSWR 1 2 1 up to 150 MHz 
• Dimensions 134' high, 5" wide, 3" deep 
• Weight I lb 

• Mount Wall or desk 

v B23  Available at your B&W dealer 

\ St.  

B &W  

Barker & Williamson Inc 

10 Canal St Bristol Pa 19007 
Telephone (2151 788-5581 

ol iu mak 
SST T-4 
ITTRA TUNER DELEXE 

61•••••• . 00 

1 r  •  • .  . 

M i ll I ...,  a '  • 

am  u• 

11, . 

I 'LIRA TUNER DELI .NE Nlutches uny antenna - 
coax fed or random wire on all bands (160-1P 
meters). Tune out the SWR on your antenna for 

more efficient operation of any rig. Home. mobile. 
portable- only 9" x2.5 "•3"  • 300 watt  RI' 

output capabilit• • SWK meter with 2-eolor 

scale • Auterra Switch sett. -ts between two 

coax fed antennas. n1111111111 Wire, Of tuner bypass • 

Efficient Alrwound huhustor • 208 pl. I 001/V 
Capacitors • At 1 ract he bronze finished enclosure 

only $64.95 

SST T-2 I'LTRA TUNER 
T. out %wit on 

any untennu-eoux 
fed or rand  wire • 
1160-1(1 meters). 

Ally rig-up to 200 
watts RE output  SI 
Rugged. yct coin-
pact: 51/4 " x 21/4 

x 21/4 - only $37.95 

SS'1"I'-3 MOBILE 

IMPEDANCE 

TRANSFORMER 
'latches 32 oh m 

coax to the lo wer 
Impedance of a  r il ri l lil l  

'manic whip. Taps  fl 
between 3 and MI  ilo 
ohms. 3-30 NW, 
300 watts output 

23/4 " x2" x2 3/4 ".  0 11 4 $ 19.95 

SST T-1 RAN D WI WIRE 
,  ANTENNA TU NER 

All bands (160-10 
m.) with uny wire •  e f t) 

200W output • 

\ay transceiver • 
I ionic or portable  ' negillilill' ' 
• Neon tune-up 
Oolleulor.  only $29.95 
SST DI.- i li II 111.1 111,1,11. LOAD. 1000W P111' 
I r+.1 1•'.2 • • ‘.1!  ,, 1, ii. 3-1, et- x4-3, er. 

only 9 I 7.95 
sisT CI.-I 51 IIK. CLOCK. Giant red 1.1 11 

numerals. Mon th and day al., at push of but 1.,, 

Beautiful for your ilt,k. I 10V. W. 

only 922.95 
%ST R- I IIALUN for balanced lines. 300W. 

40111 y $5.00 

Uall 12131 376-5,41•17 lo order C.O.D.. %"IfkiA. 

or ,lat•ter Charge. 

T.. Order: 
Send a check or money order-or use your NI t. 
VISA. Add $3 shipping and handling. Calif. rc ,-

41 ,O , uric) sale, liEC 

11:  toe: MI SST products arc uncionhilon-

:illy gaarauteed for I year. In addition. they smut 
be returned within 10 days for a loll rk. hold (lc.-

..lopping) if 1011 an: 1101 %lit,' • ' ' 

a l 

ELECTRO NICS 
P. 0 B OX 1 LA WNI DALE. CALIF 

90260 (2 -13) 376- 5B87 

V 610 

114 1.0‘ Reader Service -see page 195 



1979 FM-2811 

GET 
YOUR 
HANDS 
ON 

CLEGG'S 

25 WATTS 
144-148 MHz 

FULLY SYNTHESIZED 
5 KHz STEPS 

PROVISIONS FOR NON-STANDARD OFFSETS 
AND ONLY $295.00 

Last year we promoted the FM-28 at 
$329.95 in an attempt to acquaint the 2 
Meter FM gang with this superb trans-
ceiver. We never experienced such an 
enthusiastic response. 
As a result of the great popularity of this 
radio we've been able to increase pro-

ORDER 

duction, reduce our cost, improve re-
liability, and tighten specificat ons. 
So now in 1979 when you purchase a 
new FM-28 you become a real winner. 
We have reduced our price still further. 
And our warranty on the 1979 produc-
tion is now a full 12 moiths. 

___ YOURS TODAY DIRECTLY FROM CLEGG! 

Send your check or money order for 
$295 and we will pay domestic UPS. Or 
order yours on your VISA or Master 
Charge card and we'll add the few dol-
lars for shipping to your credit card 
charges. 

Commuricattons Corp 
19- 1 Olde Homestead Lane 

Greer field Indus:nal Park East 
Lancaster PA  17601 

717) 299- -7221 

p..• C3 
800 Reader Service —see page 195 115 
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NEVER SAY DIE 
editorial by Wayne Green 

from page 4 

initials of that club) mounted 
their second annual auction in 
Manchester just before Lin-
coln's birthday. Chancy time of 
year for something like this, as 
they found out last year when 
Mother Nature dumped a 
bunch of snow on New England 
the day before the auction, ef-
fectively keeping most every-
one home. 
The crowd was excellent this 

year, and the Roving Camera 
was there to catch all the ac-
tion. The auction brought out 
tons of vintage ham gear for a 
yearly change of ownership. I 

haven't seen so many Gonset 
Communicators all in one 
place in years ... I wonder 
what the new owners do with 
them? 
Manchester is only 35 miles 

from Peterborough, but then, 
New Hampshire is a very small 
state and most towns are not 
very far apart. Sherry and I 
often drive up to Manchester 
for a business lunch or dinner. 
The shopping is good there, 
too, particularly since there is 
no sales tax in New Hampshire. 
After visiting other states, it 
feels funny to buy things and 
pay only the price marked. 
There is a particularly good 

The auction is held in an armory in downtown Manchester, a 
cavernous place. 

Jeff DeTray, the assistant editor and publisher of 73 and Kilobaud 
MICROCOMPUTING, managed to contain himself through some 
of the more frantic bidding, returning with naught but pleasant 
memories of underbidding on equipment for which he would have 
no earthly use. 

An excited mass of bidders, vying for every piece of gear, no mat-
ter how useless, is here letting its entnusiasm run away with itself 
over a particularly exotic rig. 

Much of the crowd wandered otf to visit the tables of ham gear 
brought in by dealers such as Tufts Electronics, a carpetbagger 
from Massachusetts —a state known to most New Hampshire peo-
ple for the tons of beer cans brought up by thousands of world-
famous Massachusetts drivers and dumped alongside New Hamp-
shire roads on weekends. Here is aging, paunchy Wayne in the 
center, listening to John Seeney of Cushcra ft tell why his new 
magnetic-mount two meter antenna s selling so well. John had a 
display set up in one corner of the Tufts booth and kept a lot of 
hams enthralled with his hyperbole. 

Here's Chuck Martin WA1KPS trying to beat off the frantic buyers 
ot ham gear. Actually, I'm not kidding about the auction doing well 
for some of the commercial exhibits. Tufts did their best day of the 
entire month in sales as a result of the sales made this day . . . lots 
o;' 520s found happy homes. Chuck, who would much rather be ski-
ir,g, gave in to commercial pressures and brought a truckload of 
stuff to New Hampshire, thus ensur,ng more healthy signals from 
this relatively rare state. 
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rCALL  A.R.S.O.N. NOW' 
615 868•4956 

for theBest DEALS 
Amateur Radio Supply of Nashville Inc. 

615 South Gallatin Road, Madison, Tennessee 37115  A40 

best prices • best Service, best trades 

DENTRON GLA 1000 
1 KW DC Input , • 1200 W PEP. 

DENTRON 
Clipperton L • MLA MOO B • DTR 2000L 

We have the New Dentron AF-1A Audio Processor 
Dentron Antenna Tuners Antennas and SWH Meters 

CHECK OUR PRICES 

THE NE W FT101ZD 
!! IN STOCK !! 

Digital 160M-10M • Deluxe Features 

Check the olhers . awn osit our price! 

Fast UPS delivery  Place your order then 
standbackm We ship your order the someday 
we get it Best prices and quick handling of 
your order 

Used Equipment? Our stock turns fast 
write or call your specific needs 

CLOSEOUT SPECIALS! 
Send SASE for our pink sheet specials 

STORE HOURS 
Mon. - Fri. 9 AM - 5 PM 
Sun. 1 PM - 6 PM 

TS-820S (I) KE N WOOD 

Deluxe 1.8 - 30 MHZ Transceiver 

Call or write for special price!!! 

KENWOOD TR7600 
KENWOOD TR7625 

10 or 25 watt FM 2 meter am' synthesized 
with memory  Get our best Deice 

IN  STOCK!?  Also ask about the RN 76 
MICRO processor for the 7600/7625 

PUT YOURSELF IN THE PICTUREH 

Get in on the latest in Harr Radio 

SSTV — ROBOT 

ei * A w l, 
c c 

'11" —  V 
IN STOCK 

Call or write for prices 

ICOM 701, 211, 215. 280. 30A - 
ALL IN STOCK!! 
Compare Our Prices. 

/ NEW!  11 

CDE ROTOR SPECIALS 
The NE W HAM  IV Rotor 

Shipping included 
HAM IV Rotor $147., 

Ham IV Rotor with 100 ft rotor cable $162. 
Ham IV Rotor plus 100 ft each - rotor cable 

and first grade RG 8U S185'' 
Send cashiers check or PA 0 

4E0 

KENWOOD'S NEW IS 120S 
ALL SOLID STATE HF TRANSCEIVER 
PLUS A FULL LINE OF ACCESSORIES 

Before You Buy, Get Our Prices! 

We stock the FULL Kenwood and 
Yaesu line. CALL US!! 

MIRAGE 
BIOS 25 AMP • MPI HF SWR STA 

MP2 VHF SWR MTR 
We ve got 'em icr stockl Call or write tor prices 

2M NANDI TALKIES?? 
WILSON. YAESU. TE MPO 

DATONG 
We stock the amazing Datong FL-1 agile 

active audio filter - absolutely a fantastic 
addition to your station 

TEN-TEC 
OMNI D & A 

UNBEATABLE PRICES!! 

Full TEN-TEC Line In Stock 

Get On Frequency! 
DSI Counter Semi-kit 

Write or call for special price. 

Sure, we take trades on new 
equipment!  Call or write. 
We're Burning to Mahe "Hot" 
Deals!! 



Over visiting, looking for 
microwave gear bargains, was 
Judson Snyder K2CBA, whom 
I've known for over 30 years. As 
a matter of fact, he used to 
bootleg with my ham rig before 
he got his own call. Jud is a big 
gun on UHF from the Troy area 
of New York. 

supermarket in Manchester, 
too—Ferretti's —so I stopped 
by and found they had some 
fresh Chinese noodles! Now, 
how often do you see those in a 
supermarket? A few days later I 
got busy and made up a batch 
of spareribs with black bean 
sauce on soft noodles. This is a 
dish which I always get when I 
visit Hong Fat restaurant in 
Chinatown in New York (63 
Mott Street). It's so good, you 
can become addicted to it. 
Imagine my surprise when I 
found that I could make it even 
better than Hong Fat! It's easy, 
once you figure out how to do 
it. 
Not to turn  73 into a 

cookbook, but there are a few 
dishes which I've learned to 
make which are first rate, if you 
are adventurous in your eating. 
Oh, you're not? Okay ... forget 
it. 

SOFTWARE SURPRISE 
One of the more pleasant sur-

prises in the new software 
publishing business has been 
the sales of Instant Software's 
Ham Package I. This is a group 
of eight different programs for 
the Radio Shack TRS-80 micro-
computer. These programs per-
mit you to make most of the or-
dinary ham slide rule calcula-

This is Steve Murray KlKEC, 
who apparently lost his razor 
and scissors a few years ago. 
Steve is another skier, though 
he missed the yearly pilgrim-
age to Aspen this January. 
Steve has been deeply involved 
with repeater frequency coor-
dination for about ten years. 

tions quickly and easily — 
calculations such as Ohm's 
Law, frequency vs. reactance, 
series capacitances, parallel 
resistances, voltage dividers, 
etc. There are also programs 
which give you the dimensions 
for dipole and yagi antennas. 

One of the more useful as-
pects of computerized calcula-
tions is the ability of the TRS-80 
to draw the schematics of the 
circuits and antennas, complete 
with the dimensions. 

With approximately 30°/a of 
the computer hobbyists also 
being radio amateurs, the sales 
of the Ham Package I programs 
were not expected to be low, 
but sales reports from Instant 
Software marketing show that 
this package of programs has 
consistently been one of the 
very best sellers. Only the 
Space Trek ll and the Air Flight 
Simulator program packages 
have consistently been outsell-
ing the Ham Package! Space 
Trek II has been running about 
40% ahead of the Ham Pack-
age, and Air Flight Simulator 
has been running about 15°/0 
ahead. 

At $7.95 for the eight pro-
grams, the Ham Package has to 
be one of the better program 
values—and perhaps a harbin-

Ham Help 
I need a schematic and/or 

manual for a Sideband Engi-
neers model SBE33. I will pay 
for photocopying and shipping. 

Jeff Taylor WONLU 
R #1, Box 40A 

St. James MO 65559 

I need help with the digital 

multimeter article authored by 
WA4AIH in the April, 1978, issue 
of 73. I need the source for the 
General Instruments AY-3-3550 
IC and the Intersil ICL 8052 
ACPD. 

Ed McKenzie WA3PHL 
Millersville State College 

Millersville PA 17551 

A computer store from Boston had a display at the auction, attract-
ing computerist Hal Chamberlin . . . one of the earliest publishers 
in the field. Hal put out The Computer Hobbyist from North 
Carolina before wising up and moving to New Hampshire. His 
work with cassette systems lives on in many of the commercial 
systems today. Hal, by the way, was one of the first people I con-
tacted when I thought up the idea for starting Byte magazine. He 
didn't seem to think that a magazine would do well for microcom-
puters, so I next tried Hal Singer, another editor of an excellent 
hobbyist newsletter. He didn't think much of the idea either, so I 
tried Bob Albrecht, etc., finally getting down to the chap I eventual-
ly picked, Helmers. I understand that Helmers has been sort of 
"retired" by Byte, so perhaps those who turned down the job made 
a better decision for the long run. 

ger of things to come as far as 
the publishing of programs in 
bulk is concerned. These are 
available from many of the 
computer stores, a few Radio 
Shack stores, and from Instant 
Software, Inc. A few ham stores 
are starting to set up computer 
program sales centers. Tufts 
Electronics is carrying the full 

line of Instant Software pro-
gram packages. 

JANUARY WINNER 
John Murray W1BNN was the 

overwhelming winner in our 
January Most Popular Article 
contest. He will be receiving a 
$100 bonus check for his arti-
cle, "SOS! Ship in Trouble!" 

WE COOK, TOO! 

On the left is Lynn Panciera-Fraser, the production manager for 
both 73 and MICROCOMPUTING magazines. She's working with 
Sherry Smythe, our Executive Vice President, in making some 
Chinese steamed dumplings. I was not too busy making my 
spareribs with black bean sauce on soft Chinese noodles to snap 
this picture. 
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Social Events 
Listings in this column are 

provided free of charge on a 
space-available basis. The 
following information should be 
included in every announce-
ment: sponsor, event, date, 
time, place, city, state, admis-
sion charge (if any), features, 
talk-in frequencies, and the 
name of whom to contact for 
further information. Announce-
ments must be received two 
months prior to the month in 
which the event takes place. 

SHREVEPORT LA 
MAY 4-5 

The Shreveport Amateur 
Radio Association will hold its 
annual hamfest on May 4-5, 
1979, at the Louisiana State 
Fairgrounds. Pre-registration is 
$3.00; $4.00 at the door. This is 
an ARRL sanctioned hamfest. 

NEENAH WI 
MAY 5 

The 3-F Amateur Radio Club 
will hold its annual swapfest on 
Saturday. May 5. 1979. from 
8:00 am to 3:00 pm, at the 
Neenah Labor Temple, 157 S. 
Green Bay Road, Neenah, 
Wisconsin, just off Highway 41 
at the Highway 114 or 150 exit. 
Facilities include a large park-
ing area and a large indoor 
swap area with a free auction at 
the end of the day. Food and 
beverage will be available. Ad-
vance admission for tickets 
and tables is $1.50; $2.00 at the 
door. Talk-in on 52/52. For 
reservations, write to Mark 
Michel W9OP, 339 Naymut 
Street, Menasha WI 54952. 

BINGHAMTON NY 
MAY 5 

The  Southern  Tier  NY 
Amateur Radio Clubs will hold 
their 20th annual hamfest and 
dinner on May 5, 1979, at the 
Lutheran Fellowship Recrea-
tion Center, 3.7 miles north of 
NY Rte. 17, Exit 71 N., on Stella 
Ireland Road, Binghamton, 
New York. There will be tech-
nical talks, prizes, displays, ex-
hibits, refreshments, and free 
flea-market parking. Tickets 
are $2.00 for general admission 
and $7.00 for the banquet (in-
cluding general admission). In-
side tables are $5.00 each, by 
reservation only. For tickets 
and information, write to 
STARC, PO Box 11, Endicott NY 
13760. 

DULUTH MN 
MAY 5 

The Arrowhead Radio Ama-
teur Club will hold its annual 
swapfest on May 5, 1979, from 
11:00 am to 3:00 pm at the First 
United Methodist Church, 230 E. 

Skyline Parkway. Duluth, Min-
nesota. Admission is $1.50 and 
tables are $1.50. Refreshments 
are available on the grounds. An 
auction will be held at 2:00 pm. 
Talk-in on .34/.94. For more 
information, write Harold Sim-
merman N9AMA, Swapfest 
Chairman, Route 1, Box 7, Lake 
Nebagamon WI 54849, or call 
(715)-374-3231. 

DEKALB IL 
MAY 6 

The Kishwaukee Radio Club 
and the DeKalb County Ama-
teur Repeater Club will hold 
their 21st annual indoor/out-
door hamfest on Sunday, May 6, 
1979, from 8:00 am to 3:00 pm at 
the Notre Dame School, 3 miles 
south of DeKalb between High-
way 23 and South 1st St. on 
Gurler Rd.. DeKalb, Illinois. 
Tickets are $1.50 in advance; 
$2.00 at the door. Indoor tables 
are available or you may bring 
your own. The outdoor setup is 
free. Talk-in on 146.13/.73 and 
94. For tickets and directions, 
send an SASE to Howard New-
quist WA9TXW, PO Box 349, 
Sycamore IL 60178. 

LOGANSPORT IN 
MAY 6 

The Cass County Amateur 
Radio Club will hold its second 
annual hamfest on Sunday. 
May 6, 1979. from 7:00 am to 
4:00 pm at the 4-H fairgrounds, 
Logansport, Indiana. Go north 
of Logansport on Highway 25, 
turn right at Road 100, and 
follow the OSY signs. Admis-
sion is $1.50 in advance and 
$2.00 at the gate. Outside set-
up is free and undercover set-
up is $1.00. Bring your own 
tables. There will be overnight 
camping, refreshments, ladies' 
bingo, and door prizes. Talk-in 
on 146.52 and Logansport re-
peater 147.78/.18. For informa-
tion, write Dave Rothermel 
K9DVL, RFD 4, Box 146G, 
Logansport IN 46947. 

WARMINSTER PA 
MAY 6 

The Warminster Amateur 
Radio Club will hold its fifth an-
nual "Ham-Mart" flea market 
and auction on Sunday. May 6, 
1979, from 9:00 am until 4:00 
pm, at the William Tennent In-
termediate High School. Street 
Road (Route 132), two miles 
east of York Road (Route 263), 
Warminster, Bucks County, 
Pennsylvania. A registration 
fee of $1.00 per car includes 
one ticket for door prizes. 
Tailgating is $2.00 additional. 
Indoor tables are available for 
$3.00 each. Talk-in on 146.16/76 
and 146.52. For further informa-

lion, please write Horace 
Carter K3KT, 38 Hickory Lane, 
Doylestown PA 18901, or phone 
(215)-345-6816. 

SACRAMENTO CA 
MAY 6 

The North Hills Radio Club. 
Inc., of the greater Sacramento 
area, is having their 7th annual 
Ham Swap on Sunday, May 6, 
1979, from 9:00 am until 3:00 pm 
at the Machinists Hall, 3081 
Sunrise Blvd., Rancho Cordova, 
California. Take Hwy. 50 to 
Sunrise, turn left, and go to the 
signs. For information, write 
Cecilia Pringle WB6PBS, Pub-
licity Chairman, North Hills 
Radio Club, PO Box 701, Fair 
Oaks CA 95628. 

ELLICOTT CITY MD 
MAY 6 

The Potomac Area VHF 
Society will hold its eighth an-
nual hamfest on Sunday, May 6, 
1979, from 8:00 am to 5:00 pm at 
the Howard County Fair-
grounds, approximately 15 
miles west of Baltimore, at the 
intersection of 1-70 and Rte. 32. 
Ellicott City, Maryland. A reg-
istration fee of $3.00 includes 
flea market or tailgate sales. 
Professional food and beverage 
catering and unlimited parking 
will be available. Talk-in on .52. 
For further information, contact 
Paul H. Rose WA3NZL, 25116 
Oak Dr., Damascus MD 20750. 

IRVINGTON NJ 
MAY 6 

The Irvington Radio Amateur 
Club will hold its annual ham-
fest on May 6, 1979, from 9:00 
am to 4:00 pm at the PAL 
Building, 285 Union Ave., Irv-
ington, New Jersey. Take the 
Garden State Parkway to Exit 
143 north or 143A south. There 
will  be  refreshments  and 
prizes. Tables are $3.00. Talk-in 
on .34/.94 and .52. For informa-
tion,  contact  Ed  Surmaitis 
WA2MYZ at (201)-687-3240 eve-
nings, or write to Irvington 
Radio Amateur Club, 285 Union 
Ave., Irvington NJ 07111. 

FRESNO CA 
MAY 11-13 

The 37th annual Fresno 
Hamfest will be held on May 
11-13, 1979, at the Sheraton Inn, 
Clinton and Highway 99, Fres-
no, California. The program in-
cludes technical talks, swap 
tables and flea market, trans-
mitter hunt on 2 meters (146.52), 
QLF contest, ARRL CD ap-
pointees meeting. ARRL-FCC 
forum, commercial exhibits, 
prizes, eyeball QSOs, prime rib 
banquet, and more. For full 
registration and eligibility for 
pre-registration prize, send in 
$17 before April 27, 1979; it's $19 
and no pre-registration prize 
after that date. Talk-in on 146.34 
/146.94. For more information, 
contact the Fresno Amateur 

Radio Club, Inc., PO Box 783, 
Dept. HF, Fresno CA 93712. 

DEERFIELD NH 
MAY 12 

The Hosstraders Net will hold 
its 6th annual tailgate swapfest 
on Saturday, May 12, 1979. at 
the Deerfield Fairgrounds, Deer-
field, New Hampshire. There 
will be covered buildings, in 
case of rain. Admission is $1.00, 
with no commission or percent-
age. Commercial dealers are 
welcome at the same rate. Ex-
cess revenues will benefit the 
Boston Burns Unit of the 
Shriners' Hospital for Crippled 
Children. Last year we donated 
over $1100.00. Talk-in on .52 and 
146.40-147.00. For more infor-
mation, send an SASE to Joe 
DeMaso K1ROG, Star Route, 
Box 56, Bucksport ME 04416, or 
Norm Blake WA1IVB, PO Box 
32, Cornish ME 04020, or check 
the Hosstraders Net on Sun-
days at 4:00 pm on 3940 kHz. 

VANCOUVER WA 
MAY 12-13 

The Fort Vancouver Hamfair 
will be held on Saturday and 
Sunday, May 12-13, 1979. at 
Clark County Fairgrounds, Van-
couver, Washington. Registra-
tion is $4.00 per person. which 
includes a drawing ticket. 
Tickets are also available at the 
door. Activities will include con-
tests, seminars, commercial and 
amateur displays, family events 
and a large ham radio flea mar-
ket. Many prizes will be award-
ed, with the grand prize be-
ing an !corn IC-701 HF trans-
ceiver and power supply. The 
fairground facilities include 
trailer parking and ample car 
parking. A catered buffet dinner 
is scheduled for Saturday night, 
with musical entertainment in-
cluded. Price of the dinner ticket 
is $5.00 for adults. For registra-
tion, contact Ken Westby 
W7DYX, Registration Chairman. 
606 Miami Court, Vancouver WA 
98664. 

DAYTONA BEACH FL 
MAY 12-13 

The Daytona Beach Amateur 
Radio Association, Inc., will 
hold its first hamfest on May 
12-13, 1979, at the Holiday Inn 
Surfside, Daytona Beach, 
Florida. For Mom and the kids. 
there is the "drive-on" ocean 
beach, and shopping in the 
oceanside plaza. Advance 
registration is $3.00 per family 
and $3.50 at the door. For more 
details, contact Funfest chair-
man David Rusler WA4ZTT, 1725 
Hope Drive, Ormond Beach FL 
32074. 

SALINE MI 
MAY 13 

The ARROW Repeater Asso-
ciation will hold its annual 
Swap and Shop on Sunday, 
May 13, 1979, at the Saline, 
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Michigan, fairgrounds. Admis-
sion, including parking on the 
fairgrounds, is $1.50 in ad-
vance and $2.00 at the door. 
There will be food, prizes, and a 
covered area for trunk sales, as 
well as indoor tables. Because 
of Mother's Day, wives will be 
given free admission. Talk-in 
on 146.37/97, 223.18/224.78, and 
448.5/443.5 MHz. For addi-
tional details, write ARROW. 
PO Box 1572, Ann Arbor MI 
48106, or call George Raub 
AD8X at (313)-485-3562. 

WAUKESHA WI 
MAY 13 

The Milwaukee UHF Society, 
Inc., will hold its second annual 
Spring Swapfest on Sunday. 
May 13. 1979, starting at 7:00 am 
on the grounds of the Wau-
kesha County Exposition 
Center, Waukesha, Wisconsin. 
There will be prizes and refresh-
ments. Admission is $1.50 in ad-
vance and $2.00 at the gate. 
Some indoor space is available. 
Dealers and exhibitors are 
welcome. For information, write 
Swapfest, Box 49, North Prairie 
WI 53153. Please include an 
SASE. 

CADILLAC MI 
MAY 19 

The Wexaukee ARA will hold 
its 19th annual swap and shop 
on Saturday, May 19, 1979, from 
9:00 am until 4:00 pm at the 
National Guard Armory. 415 
Haynes Street, Cadillac, Mich-
igan. Tickets are $2.00. There 
will be free parking and lunches 
available. Talk-in on 146.37/.97. 
For more information, contact 
Robert Bednarick WD8RZL, 
Publicity Director, Wexaukee 
ARA, Cadillac MI 49601. 

BENSENVILLE IL 
MAY 19 

The Radio Amateur Megacy-
cle Society will hold its third 
Antenna Measuring Contest on 
Saturday, May 19, 1979, starting 
at 10:00 am on the grounds of 
the Flick-Reedy Corporation, 
corner of Thorndale and York 
Roads, Bensenville. Illinois. 
Equipment will be available to 
measure the gain and swr of 2 
meter, 11/4 meter. and 70 cm 
antennas. Equipment for higher 
frequencies will be brought if ad-
vance request is made. Prizes 
will be awarded for the highest-
gain antenna in each category. 
Refreshments will also be sold. 
For further details, including 
directions, write Joe LeKostaj 
WB9G0J, 2558 N. McVicker 
Ave., Chicago IL 60639. Please 
enclose an SASE. 

BIRMINGHAM AL 
MAY 19-20 

The Birmingham Amateur 
Radio Club, Inc., will hold its 
Birminghamfest '79 and Ala-
bama State Convention on May 

19-20, 1979, at the Birmingham-
Jefferson Civic Center Exhibi-
tion Hall, Interstate 20/59 at 
22nd Street north (downtown 
Birmingham, 3 minutes from the 
airport). There will be air-condi-
tioned exhibit space and an in-
door air-conditioned flea mar-
ket. Tentative forums are 
planned on a wide range of 
topics, from ARRL to micro-
processors. Meetings will in-
clude MARS, ARRL, Alabama 
section nets/ARPSC, and oth-
ers. On-site FCC exams will be 
administered on Saturday 
morning. Prizes include a Drake 
TR/DR-7 solid-state transceiver, 
a Kenwood TS-820, and a Drake 
UV-3 (complete). There will be a 
banquet on Saturday night at 
the Exhibition Hall, with special 
guest entertainer Jerry Glower. 
Family activities include 
games, movies, and bus tours 
of area sights. For information, 
contact Birminghamfest '79, PO 
Box 603, Birmingham AL 35201. 

DURHAM NC 
MAY 19-20 

The Durham F.M. Association 
will hold its annual Durhamfest 
on Saturday and Sunday, May 
19-20, 1979, at the South Square 
Mall, Durham. North Carolina. 
Plenty of prizes, exhibits, and 
programs will be offered, and 
the XYLs can enjoy shopping. 
Ladies' bingo will be held on 
Sunday. Free tailgating spaces, 
under a covered, drive-in-and-
sell flea market, come with a 
one-time $3.00 general registra-
tion ticket, with vendors and 
dealers included. Electrical 
power will be available. Har-
monics and unlicensed XYLs 
are admitted free. Talk-in on 
147.825-.225, 146.34-.94, 222.34-
3.94. For more information, 
write DFMA. Box 8651, Durham 
NC 27707. 

BURLINGTON KY 
MAY 20 

The Kentucky Ham-0-Rama 
will be held on May 20, 1979, at 
the Boone County Fairgrounds, 
Burlington, Kentucky, For easy 
access, take the Burlington exit 
off 1-75 south. There will be a 
chance for prizes included with 
the $3.00 gate ticket. There will 
also be hourly drawings, ex-
hibits, a flea market, and re-
freshments. Talk-in on 146.19/ 
79 and 52/52. For more informa-
tion, contact NKARC, Box 31, 
Ft. Mitchell KY 41017. 

WEBSTER MA 
MAY 20 

The Eastern Connecticut 
Amateur Radio Club will spon-
sor an electronics flea market 
from 9:00 am until 6:00 pm, with 
an auction at 1:00 pm, on May 
20, 1979, at Point Breeze 
Restaurant. Webster, Massa-
chusetts. It will be held rain or 
shine. For more information 
and flyers, contact Richard 

Spahl K1SYI at (617)-943-4420 
after 8:00 pm. 

EASTON MD 
MAY 20 

The fifth annual Easton 
Amateur Radio Society Ham-
fest will be held on May 20, 
1979, from 10:00 am to 4:00 pm, 
at the Easton Senior High 
School cafetorium on Rt. 50, 
just south of Easton at mile 
marker 66. From the Baltimore 
or DC areas, go across the 
Chesapeake Bay bridge; the 
mile marker is about 27 miles 
from the bridge. There will be 
hamfest signs on Rt. 50, north 
and south. Refreshments will 
be available. There will be a 
donation of $2.00 with an addi-
tional $2.00 for tables or tail-
gaters. Talk-in on 52 and 146.445 
/147.045. For more information, 
write Charles C. Walgren 
WA3ZWX, Box 7, Trappe MD 
21673, or the Easton Amateur 
Radio Society, Inc., Box 781, 
Easton MD 21601. 

TRENTON TN 
MAY 20 

The Humboldt ARC will hold 
its annual hamfest on Sunday, 
May 20, 1979. at Shady Acres 
City Park, Trenton, Tennessee. 
There will be a flea market, 
prizes, ladies' activities, and 
food. For further information, 
contact Ed Holmes W4IGW, 
501 N. 18th Ave., Humboldt TN 
38343. 

EVANSVILLE IN 
MAY 20 

The Tri-State Amateur Radio 
Society will hold its annual 
hamfest on May 20, 1979. at the 
Vanderbugh 4-H Rural Center, 
Evansville, Indiana. Grounds for 
the hamfest will be open at 8:00 
am CST Sunday morning. There 
will be no admission charge. 
Tickets will be on sale for door 
prizes, which are a Kenwood 
520S and a Yaesu 227R. In ad-
dition, there will be many other 
lesser prizes awarded for ham-
fest attendance. Exhibit tables 
inside the hall will be $2.50 
each, and a 4-by-8-foot space in 
a covered area adjacent to the 
hamfest will be available for 
$1.00 per space. Food and 
beverage will be available. 
Saturday overnight camping 
space is available for those so 
equipped. Talk-in on .75/.15 
through the Evansville repeater. 

STIRLING NJ 
MAY 20 

The Tr-County Radio Asso-
ciation will hold its annual in-
door hamfest/flea market on 
May 20, 1979, at the Passaic 
Township Youth Center, Valley 
Road, Stirling. New Jersey, 
from 10:00 am to 5:00 pm. Ad-
mission is $2.00 and tables are 
$5.00. Among the many door 
prizes will be a Tempo Si and a 
fully-synthesized 2 meter trans-

ceiver. Talk-in on 147.855/.255 
or 146.52. For information, 
write Tr-County Radio Associ-
ation, Box 412, Scotch Plains 
NJ 07076, or call Herb Klawunn 
at (201)-647-3461. 

CROWNSVILLE MD 
MAY 20 

The Maryland Mobileers 
Amateur Radio Club. Inc., will 
hold its annual hamfest on May 
20. 1979. at Camp Barrett. 
Crownsville, Maryland, just 
west of Annapolis. The gates 
will open at 10:30 am. Tickets 
are $3.00. Prizes will be award-
ed. Talk-in on 146.52 and 
146.10/.70. For information, con-
tact MMARC, Inc., PO Box 784. 
Severna Park MD 21146. 

ROCHESTER NY 
MAY 25-27 

The 46th annual Rochester 
Hamfest and the New York 
State ARRL Convention will be 
held on May 25-27, 1979, at the 
Monroe County Fairgrounds. 
Route 15A. Rochester, New 
York. Advance registration is 
$3.75; registration at the gate is 
$4.00. The Saturday evening an-
nual awards banquet tickets are 
$9.50 each. Unlimited outdoor 
flea market space is available at 
$1.00 per parking space. It will 
open at noon on Friday and op-
erate until closing on Sunday. 
The indoor flea market space is 
$5.00 per table per day and is 
open Saturday and Sunday on-
ly. A limited number of camper 
hookups are available free on a 
first-come, first-served basis. 
Commercial exhibits and most 
programming is located at the 
Dome Center and will open at 
8:30 am Saturday. FCC tests for 
Technician and higher classes 
will also begin at 8:30 am on 
Saturday at the fairgrounds. 
The ladies shopping tour and 
program are free, but all must 
have a registration ticket. Chil-
dren under 12 are also admitted 
free. For information, write 
Rochester Hamfest, PO Box 
1388, Rochester NY 14603, or 
phone (716)-424-1100. For tick-
ets, write Rochester Hamfest 
—Tickets, 737 Latta Rd., Roch-
ester NY 14612. 

PORTLAND ME 
MAY 26 

The Portland Amateur Wire-
less Association and the Univer-
sity of Southern Maine Radio 
Club will hold a tailgate flea 
market on May 26. 1979, from 
9:00 am to 5:00 pm on the cam-
pus of the University of South-
ern Maine, Portland, Maine. Ad-
mission is one dollar. Food will 
be available. Talk-in on 146.73 
and 146.52. For further details, 
contact John Taylor N1SD, 44 
Mitton St., Portland ME 04102. 
or phone (207)-773-2651. 

HAMBURG PA 
MAY 27 

The Reading Radio Club will 
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hold its annual hamfest on Sun-
day, May 27, 1979, beginning at 
9:00 am. at the Hamburg Field 
House in Hamburg, Pennsyl-
vania. There will be door prizes, 
food, tailgate sales, and dealer 
space available. The hamfest 
will be held rain or shine. Talk-
in on .31/.91 and 146.52. For 
more information, write The 
Reading Radio Club, Hamfest 
Committee, PO Box 124, Read-
ing PA 19603. 

SALEM VA 
MAY 27 

The Roanoke Valley Amateur 
Radio Club will hold its annual 
hamfest on Sunday, May 27, 
1979, at the American Legion 
Building, Apperson Drive, 1/2 
mile west of the intersection of 
South 11 and 419, Salem. Vir-
ginia. There will be fine prizes, 
including a first prize of a Ten-
Tec 540 transceiver. Inside flea 
market tables are $3.00 and tail-
gaters are $2.00. Tickets are 
$2.00 each or 3 for $5.00 in ad-
vance. All tickets are $2.50 at 
the door. Talk-in on 146.88, 
146.985, and 146.52. For ad-
vance tickets, send an SASE to 
George Moore WA4GFX, 701 
Apperson  Drive.  Salem  VA 
24153. 

LOUISVILLE KY 
JUN 29-JUL 1 

The Louisville Area Comput-
er Club will hold its 4th annual 
ComputerfestIm 1979 from 
June 29 through July 1, 1979. at 
the Bluegrass Convention 
Center, Louisville, Kentucky. 
Activities include a flea market. 
seminars, and exposition, as 
well as activities for the entire 
family. Seminar and exposition 
admission is $4.00. Pre-reg-
istered Ramada Inn guests 
k$29.00, single; $34.00. double) 
receive free admission. For ad-
vance mail information, write 
Computerfest '79, Louisville 
Area Computer Club, PO Box 
70355, Louisville KY 40270, or 
phone Tom Eubank, Chairman, 
at (502)-895-1230. 

UPPER HUTT NZ 
JUN 1-4 

The 1979 Annual Conference 
of the New Zealand Associa-
tion of Radio Transmitters will 
be held on June 1-4, 1979, at 
Upper  Hutt,  New  Zealand. 
Visitors are welcome to attend 
this conference. For registra-
tion  forms,  contact  the 
Secretary,  1979 Conference 
Committee, PO Box 40-212, Up-
per Hutt NZ. 

ST. PAUL MN 
JUN 2 

The North Area Repeater As-
sociation, Inc., will hold its 
Amateur Fair '79 on Saturday, 
June 2, 1979, at the Minnesota 
State Fairgrounds, St. Paul, 
Minnesota. This is a swapfest 
and exposition  for amateur 

radio operators and computer 
hobbyists. There will be free 
overnight  parking  for  self-
contained campers on June 1st 
only. You may sell from your 
car in the giant flea market or 
from  the  available  inside 
space. There will be AMSAT 
and microprocessor exhibits, 
FCC, ARRL, Minnesota Repeat-
er Council booths, and many 
prizes. Admission is $2.00. For 
information or reservations for 
commercial space, write Ama-
teur Fair, PO Box 30054, St. 
Paul MN 55175. 

WENATCHEE WA 
JUN 2-3 

The Apple City Amateur 
Radio club will hold its Ham 
Fest on June 2-3, 1979, at Rocky 
Reach Dam, 7 miles north of the 
city on Highway 97, Wenatch-
ee, Washington. Registra-
tion fee for amateurs is $3.00 
(which includes one ticket for 
the prize drawing), $1.00 for 
non-amateurs, and children 
under 12 are free. A banquet 
dinner will be held on Saturday 
night at $5.00 per person. Free 
camp/trailer space will be pro-
vided at the park. Featured will 
be equipment displays, a VHF 
tune-up clinic, an arts and 
crafts show/sale, a swap shop, 
a photography display, ex-
hibits, a tour of the Power 
House, a film on the Life of 
Thomas Edison, and a potluck 
dinner on Sunday at 1:00 pm. 
For information and reserva-
tions, contact the Apple City 
Amateur Radio Club, 713 
Grandview Avenue, Wenatchee 
WA 98801. 

MANASSAS VA 
JUN 3 

The Ole Virginia Hams 
Amateur Radio Club, Inc., will 
hold its annual hamfest on June 
3, 1979, at the Prince William 
County Fairgrounds, located 1/2 
mile south of Manassas, Virgin-
ia, on Rte. 234. Gates will open 
at 8:00 am but tailgaters may 
enter at 7:00 am. General admis-
sion is $3.00 per person, with 
children under 12 admitted free. 
Tailgating is $2.00 per vehicle. 
with over 300 spaces available. 
Prizes include a 5-band SSB 
transceiver, a synthesized 2 
meter transceiver, and a Bird 43 
wattmeter, plus many more. 
Breakfast and lunch are avail-
able on the premises. Featured 
will be an FM clinic, a YL pro-
gram, a children's program. CW 
proficiency, and QSL bureau 
programs. Indoor exhibit space 
for dealers and manufacturers 
is available. For information, 
write  to  Sam  Lebowich 
WB4HAV, OVHARC, PO Box 
1255, Manassas VA 22110. 

WEST HUNTINGTON WV 
JUN 3 

The Tri-State ARA will hold its 
17th annual hamfest and family 

picnic on June 3, 1979, starting 
at 10:00 am, at the Camden 
Amusement Park, West Hunt-
ington, West Virginia. There will 
be a planned program for the 
XYL and kids, or you can enjoy 
the amusement park if you pre-
fer. There is a possibility the 
FCC will administer amateur ex-
ams. There will be major prizes, 
a large flea market, exhibitors, 
and displays. Dealers are al-
ways welcome to space in the 
covered pavilion. Talk-in on 
34/94 or 16/76. For more infor-
mation, write TARA, PO Box 
1295, Huntington WV 25715. 

ISLIP LI NY 
JUN 3 

The Long Island Mobile Ama-
teur Radio Club, Inc., will hold 
its Long Island Hamfair '79 on 
June 3, 1979, from 9:00 am to 
4:00 pm at the Islip Speedway, 
on Islip Avenue (Rte. 111), just 
one block south of the South-
ern State Parkway, Exit 43. or 
south on 111 from Exit 56 of the 
Long Island Expressway, Islip, 
Long Island, New York. There 
will be over 250 exhibitors. 
General admission is $1.50 and 
exhibitors' admission is $3.00 
per space. Wives, sweethearts, 
and children under 12 are ad-
mitted free. There will be many 
door prizes available for all 
ticket holders. Talk-in on 
146.25/.85 and .52. The rain date 
will be June 10, 1979. For infor-
mation, contact Henry Wener 
WB2ALW, 53 Sherrard St., East 
Hills NY 11577, or phone (516)-
829-5880 days or (516)-484-4323 
nights. 

STEVENS POINT WI 
JUN 3 

The Central Wisconsin Radio 
Amateurs. Ltd., will hold its 
swapfest picnic on Sunday, 
June 3, 1979, starting at 10:00 
am at Bukolt Park, Stevens 
Point, Wisconsin. There will be 
a picnic area, refreshments, 
equipment sales, and prizes. 
For information, write to Frank 
L. Guth W9BCC.  Secretary-
Treasurer, Central Wisconsin 
Radio Amateurs.  Ltd.,  1632 
Ellis Street, Stevens Point WI 
54481. 

PRINCETON IL 
JUN 3 

The Starved Rock Radio Club 
will hold its annual hamfest on 
Sunday. June 3, 1979, at the 
Bureau County Fairgrounds, 
Princeton, Illinois. The fair-
grounds are centrally located 
and easily reached via routes 
80-6-34-89-26. Watch for the 
large yellow "Hamfest" signs. 
There will be lots of room for the 
free swappers' area and park-
ing. New equipment dealers, 
manufacturers, and their repre-
sentatives are invited to request 
details on reserving space in 
our inside display area. There 
will be food and refreshments 

available during the day. 
Camper, van, and trailer spaces 
are available for a nominal fee 
and should be reserved in ad-
vance. Please include an SASE 
for map, motel information, and 
advance reservations at $1.50, if 
postmarked before May 20 
($2.00 at the gate). For more in-
formation, write W9MKS/ 
WR9AFG, Starved Rock Radio 
Club, RFD #1, Box 171, Oglesby 
IL 61348, or phone (815)-667-
4614. 

CHELSEA MI 
JUN 3 

The Chelsea Swap 'n Shop 
will be held on Sunday. June 3, 
1979, at the Chelsea Fair-
grounds, Chelsea, Michigan. 
Gates will open for sellers at 
5:00 am and for the public from 
8:00 am until 3:00 pm. Admis-
sion is $1.50 in advance or $2.00 
at the gate. Children under 
twelve and non-ham spouses 
are admitted free. Talk-in on 
146.52 and 146.37/.97. Proceeds 
will benefit the Dexter High 
School Radio Club and the 
Chelsea Communications 
Club. 

ALLENWOOD PA 
JUN 3 

The 8th annual Milton 
Amateur Radio Club Hamfest 
will be held on June 3, 1979, 
rain or shine, at the Allenwood 
Firemen's Fairgrounds, lo-
cated on US Rte. 15, 4 miles 
north of Interstate 80, Allen-
wood, Pennsylvania. Hours are 
from 8:00 am to 5:00 pm. Regis-
tration for sellers is $2.50 ad-
vance or $3.00 at the gate. XYLs 
and children are free. Featured 
will be a flea market, an auc-
tion, a contest, cash door 
prizes, a free portable and 
mobile FM clinic, and super-
vised children's activities. 
There will be an indoor area 
available, plus food and 
beverages. Talk-in on .37/.97, 
.34/.94, and .52. For further 
details, call or write Kenneth 
Hering WA3IJU, RD #1, Box 381, 
Allenwood PA 17810. or phone 
(717)-538-9168. 

BEMIDJI MN 
JUN 9 

A hamfest will be held or 
June 9-10, 1979, at Bemidji Fair-
grounds, on the west side of 
town on Highway 2, Bemidji, 
Minnesota. There will be a com-
plete program for hams, non-
hams, and kids. Camping will be 
available on Saturday night. 
Tables are available at no 
charge. Tickets are $1.50. Talk-
in on 146.34/.94 and 3935. For 
more information, write Jerry 
Pottratz WBOMSH, Rte. 2, Box 
239B, Bemidji MN 56601. 

MEADVILLE PA 
JUN 9 

The Crawford Amateur Radio 
Society will hold its fifth annual 
hamfest on Saturday. June 9, 
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1979, at Crawford County Fair-
grounds, Meadville, Penn-
sylvania. Admission is $2.00. 
Gates will open at 8:00 am. 
Bring your own tables. The cost 
to display is $2.00 for an inside 
area and $1.00 for an outside 
area. There will be door prizes, 
refreshments, and commercial 
displays. Talk-in on .04/.64, 
.81/.21, .63/.03. For details, 
write CARS, Hamfest Commit-
tee, PO Box 653, Meadville PA 
16335. 

GUELPH ONT CAN 
JUN 9 

The Central Ontario Amateur 
Radio Flea Market will be held 
on Saturday, June 9, 1979, from 
8:00 am until 4:00 pm at Centen-
nial Arena, College Ave. W., 
Guelph, Ontario, Canada. Com-
mercial displays will open at 
10:00 am. Admission is 754 per 
person with children 12 years 
and under admitted free. Ad-
mission for vendors is an addi-
tional $2.00. There will be a 
large indoor and outdoor flea 
market, commercial exhibits, 
free balloons, free handouts, 
and operating ham stations. 
Talk-in on .52/.52, .37/.97 
VE3KSR, and .96/.36 VE3ZMG. 

SENATOBIA MS 
JUN 9-10 

The fourth annual Tri-State 
Hamfest will be held on June 
9-10, 1979, in the coliseum of 
Northwest Junior College, 
Senatobia, Mississippi. Indoor 
air-conditioned space will be 
available for manufacturers, 
dealers, and distributors. For 
information, contact Joel P. 
Walker, 1979 Hamfest Chair-
man, PO Box 276, Hernando MS 
38632; (601)-368-5277. 

AKRON OH 
JUN 10 

The Goodyear Amateur Ra-
dio Club will hold its 12th an-
nual hamfest picnic and flea 
market on Sunday, June 10, 
1979, from 10:00 am to 5:00 pm 
at Goodyear Wingfoot Lake 
Park, near Rtes. 224 and 43, 
east of Akron, Ohio. There will 
be five main prizes, including a 
Yaesu FT-101ZD, a Midland 
13-510, a Wilson Mark II, a 
Drake MN-4C, and a Bird watt-
meter. Featured will be a large 
flea market, auction, and picnic 
area. Tickets are $3.00 each or 
two for $5.00. Talk-in on 
146.04/.64. For more informa-
tion, contact D. W. Rogers 
WA8SXJ, 161 South Hawkins 
Ave., Akron OH 44313. 

MONROE MI 
JUN 10 

The Monroe County Radio 
Communication Association 
will hold its annual hamfest 
Swap and Shop on June 10, 
1979, from 8:00 am to 4:00 pm at 
the Monroe County Community 

College on Raisinville Rd. off 
M-50, Monroe, Michigan. Dona-
tion is $1.00 at the gate. There 
will be plenty of free parking, 
free trunk sales and indoor 
table space. Features will in-
clude a contest, an auction, 
commercial displays, and UHF, 
VHF, and HF technical ses-
sions and demonstrations. 
Talk-in on 146.13/.73 or .52. For 
reservations and information, 
contact Fred Lux WD8ITZ, PO 
Box 982, Monroe MI 48161. 

OAK RIDGE TN 
JUN 14-15 

The Oak Ridge Amateur 
Radio Club will hold the Oak 
Ridge Amateur Radio Conven-
tion and Hamfest '79 on July 
14-15, 1979, at the Oak Ridge 
Civic Center, Oak Ridge, Ten-
nessee. Admission is $1.00. 
There will be commercial and 
flea market exhibitors. FCC ex-
ams will be given on Saturday at 
8:00 am. Features for the ladies 
and kids include movies, a tour 
of the Museum of Science and 
Energy, or the pool, picnic, and 
playgrounds at the Civic Center. 
Camping facilities, motels, and 
restaurants are conveniently 
located. The week of July 9-16 
will be proclaimed Amateur 
Radio Week in Oak Ridge by the 
Mayor. Talk-in on 146.88, 147.72, 
and 146.82. Local talk-in on 
146.52. Anyone interested 
should contact Charles Byrge 
WB4OBE, PO Box 291, Oak 
Ridge TN 37830. 

DUNELLEN NJ 
JUN 16 

The Raritan Valley Radio 
Club will hold its eighth annual 
hamfest on Saturday, June 16, 
1979, from 8:00 am to 4:30 pm at 
Columbia Park, Dunellen, New 
Jersey. For details, write 
Raritan Valley Radio Club, RD 
3, Box 317, Somerset NJ 08873, 
or phone WB2MNE at (201)-
356-8435. 

MIDLAND MI 
JUN 16 

The Central Michigan Ama-
teur Repeater Association will 
hold its fifth annual Swap & 
Shop on June 16, 1979, at the 
Midland County Fairgrounds, 
Midland, Michigan. There will 
be computer demonstrations 
and door prizes. Donation is 
$2.50 at the door. Talk-in on 
146.73 WR8ARB and 146.52. 
For tickets and information, 
send an SASE to R. L. Wert 
W8001, 309 E. Gordonville 
Road, R #12, Midland MI 48640. 

CROWN POINT IN 
JUN 17 

The Lake County Amateur 
Radio Club will hold its 16th an-
nual Dad's Day Hamfest on 
June 17, 1979, from 8:00 am un-
til 5:00 pm at the Lake County 
Fairgrounds, Crown Point, In-

diana. The event is all indoors. 
Donation is $1.50 in advance 
and $2.00 at the door. Table 
space is available on a first-
come, first-served basis. There 
will be refreshments, a picnic 
area, ample parking, and a zoo 
and playground area for the 
children. Talk-in on 147.84/.24. 
For information and advanced 
tickets, write LCARC, PO Box 
1909, Gary IN 46409. 

BARNESVILLE PA 
JUN 17 

The Schuylkill Amateur Re-
peater Association will hold its 
2nd annual hamfest on Sunday, 
June 17, 1979, at Lakewood 
Park, Barnesville, Pennsylvania, 
along Rte. 54, 3 miles east of 
Exit 37E on Interstate 81. Gates 
open at 9:00 am, rain or shine. 
Registration is $2.00, with XYL 
and children free and tailgaters 
$1.00 additional. Indoor tables 
are available at $2.00 per table. 
There will be large indoor and 
outdoor display areas, prizes, 
plenty of parking space, amuse-
ment rides, picnic tables, and 
refreshments. Talk-in on 147.78/ 
.18 and 146.52. For more infor-
mation, write SARA Hamfest, 
PO Box 901, Pottsville PA 17901. 

TORRINGTON CT 
JUN 17 

The CQ Radio Club will hold 
its first flea market, rain or 
shine, on June 17, 1979, at the 
Torrington Fish and Game, Tor-
rington, Connecticut. Under-
shelter tables, tailgate space, 
light lunches, a raffle, and a YL 
bake sale will be featured. Talk-
in on 147.84/.24 and 146.52. For 
information, contact Bob 
W1FHP at (203)-266-7232, Ed 
W1JSU at (203)-482-1837, 
Everett K1AQE at (203)-482-
0523, or write Dave Johnstone 
WB1C0B, 19 Margerie St., Tor-
rington CT 06790, or phone 
(203)-482-7348. 

BELLEFONTAINE OH 
JUL 1 

The Champaign Logan Ama-
teur Radio Club, Inc., will hold 
its annual hamfest on Sunday, 
July 1, 1979, at the Logan Coun-
ty Fairgrounds, South Main 
Street and Lake Avenue, 
Bellefontaine, Ohio. There will 
be free admission and door 
prizes. Trunk and table sales 
are $1.00, and there will also be 
a bid table. Talk-in on 146.52. 
For more information, contact 
John L. Wentz W8HFK, Box 
102, West Liberty OH 43357, or 
Frank Knull W8JS, 402 Lafay-
ette Ave., Urbana OH 43078. 

DUNKIRK NY 
JUL 1 

The Northwestern New York 
Repeater Association and the 
Northern Chautauqua Amateur 
Radio Club will hold their Lake 
Erie International Hamfest on 

Sunday, July 1, 1979, at the 
fairgrounds in Dunkirk, New 
York. A large flea market area 
and plenty of free parking will 
be provided. Tickets are $4.00 
at the gate or $3.00 in advance. 
RV hookups are available. For 
information on advance sales 
or for a map showing easy 
directions from 1-90, write to 
Dick Brinkerhoff WB2HEF, 123 
5th St., Dunkirk NY 14048. 

INDIANAPOLIS IN 
JUL 8 

The Indianapolis Amateur 
Radio Association will sponsor 
the Indianapolis Hamfest on 
Sunday, July 8, 1979, at the 
Marion County Fairgrounds, on 
the southeast corner of Indi-
anapolis at the intersection of 
Interstates 74 and 465, Indian-
apolis, Indiana. There will be 
commercial exhibitors and 
dealer displays for a fee of 
$30.00 per booth. The commer-
cial building will be open from 
12:00 noon until 9:00 pm on 
Saturday and will reopen at 7:00 
am on Sunday. Camper hookup 
facilities are available on the 
fairgrounds for overnight park-
ing if you arrive on Saturday. A 
food and drink vendor will have 
a setup outside, while a profes-
sional caterer will have facil-
ities inside. For more informa-
tion, write to the Indianapolis 
Hamfest, PO Box 1002, Indian-
apolis IN 46206. 

CANTON OH 
JUL 15 

The fifth annual Hall of Fame 
Hamfest will be held on Sunday, 
July 15, 1979, at Stark County 
Fairgrounds, Canton, Ohio. 
Tickets are $2.50 in advance 
and $3.00 at the gate. Mobile 
check-in on .19/.79 or .52/.52. For 
information, contact Max 
Lebold WA8SHP, 10877 Hazel-
view Ave., Alliance OH 44601. 

PITTSFIELD MA 
JUL 21-22 

The NoBARC Hamfest will be 
held on July 21-22, 1979, at Cum-
mington Fairgrounds, Pittsfield, 
Massachusetts. There will be 
tech talks, demonstrations, and 
dealers. Flea market admission 
is $1.00. Advance registration is 
$3.00 single and $5.00 with 
spouse, and $4.00/$6.00 at the 
gate. Gates open at 5:00 pm on 
Friday for free camping. Talk-in 
on 146.31/.91. For reservations, 
contact Tom Hamilton WA1VPX, 
206 California Ave., Pittsfield 
MA 01201. 

ESSEX MT 
JUL 21-22 

The  International  Glacier-
Waterton Hamfest will be held 
on July 21-22, 1979, at the Three 
Forks Campground, ten miles 
east of Essex, Montana, on US 
Highway 2. Registration is at 
9:00 am. Talk-in on .52 and 
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.34/.94. For more information. 
write Glacier-Waterton  Ham-
fest, PO Box 2225, Missoula MT 
59806. 

EUGENE OR 
JUL 21-22 

The 4th annual Lane County 
Ham Fair will be held on July 
21-22, 1979, at the Oregon Na-
tional Guard Armory, 2515 Cen-
tennial Blvd., Eugene, Oregon. 
Registration is $3.00, and an ex-
tra drawing ticket is given with 
advance registration. There will 
be displays, lectures, contests, 
swapshop, transmitter hunt, 
and entertainment. The facili-
ties provide plenty of free park-
ing for motor homes and trail-
ers. 
For information and advance 

reservations, phone or write 
Wanda or Earl Hemenway, 2366 
Madison, Eugene OR 97405 at 
(503)-485-5575. 

MARSHALL MO 
JUL 22 

The Indian Foothills Amateur 
Radio Club will hold its 4th an-
nual hamfest on July 22, 1979, 
at the Saline County Fair-
grounds. Marshall. Missouri. 
Tickets are $2.00 each or 3 for 
$5.00 in advance: $2.50 at the 
door. Registration is at 8:00 am, 
with lunch at 11:30 pm (all you 
can eat) and the drawing at 2:30 
pm. Prizes include a Tempo Si, 
a Dentron Jr. MonitorTm tuner, 
and many more. There will be 
flea markets for the OM and 
XYL. There is no charge for flea 
market tables this year, but 
reservations are requested. 
There will also be old and new 
equipment displays, a 10-X 
booth, and other activities for 
the XYLs. Talk-in on .52, .28/.88, 
and 147.84/.24. For information 
and tickets. write Norman Gib-
bins WBOSZI. 692 North Ted, 
Marshall MO 65340. 

MOOSE JAW 
SASKATCHEWAN CAN 

JUL 27-29 
The Moose Jaw Amateur 

Radio Club will hold its 1979 
Hamfest (Particifest 79) on July 
27-29, 1979. at the Saskatche-
wan Technical Institute. 600 
Saskatchewan St. W., Moose 
Jaw, Saskatchewan, Canada. 
Registration will be held on Fri-
day evening with a full day of 
activities on Saturday culmi-
nating in a banquet and dance. 
Most of the meetings and work-
shops will be held on Sunday. 
There will also be a busy 
schedule for the XYLs. 

OLIVER BC CAN 
JUL 28-29 

The Okanagan International 
Hamfest will be held on July 
28-29, 1979, at Gallagher Lake 
KOA Kampsite, 8 miles north of 
Oliver, B.C., Canada. Registra-

tion starts at 9:00 am Saturday. 
Activities start at 1:00 pm 
Saturday and continue until 
2:00 pm Sunday. Ladies may 
bring their hobbies and items 
for a white-elephant sale. 
Featured will be prizes, a flea 
market, bunny hunts, entertain-
ment, a home-brew contest, 
and more. A potluck lunch will 
be served Sunday at noon. Call-
in on 3800, .34/.94, and .76 
simplex. For information, write 
John Juul-Andersen VE7DTX, 
8802 Lakeview Dr., Vernon, 
B.C., Canada V1B 1W3. or Lota 
Harvey VE7DKL. 584 Heather 
Rd., Penticton, B.C., Canada 
V2A 1W8. 

BOWLING GREEN OH 
JUL 29 

The Wood County Amateur 
Radio Club will hold its 15th an-
nual Wood County Ham-a-Rama 
on July 29, 1979, at the Bowling 
Green Fairgrounds, Bowling 
Green, Ohio. Gates will open at 
10:00 am, with free admission 
and parking. Dealer tables and 
space are available. Trunk sale 
space and food will also be 
available. Tickets are $1.50 in 
advance and $2.00 at the door. 
Prizes will be awarded. Talk-in 
on .52 K8TIH. For information, 
write Wood County ARC, c/o 
Eric Willman. 14118 Bishop 
Road, Bowling Green OH 43402. 

PASS FCC EXAMS 
The Original FCC Tests- Ans wers Exa m 

manual that prepares you at ho me 

for FCC First & Second class Radio-

telephone licenses. You get the corn 

plete set of 15 ne wly revised m ul-

tiple-choice exa minations- cover-

ing all areas tested on the actual 

FCC exa m. Also included  help 

ful study tips, short cuts, and 

"Self Study Ability Test."' 

These updated FCC Tests-

Ans wers take the m ystery 

out of preparing for current 

FCC exa ms. Practical proven 

Material. 59.95 postpaid. 

Unconditional M oneyback Guarantee. 

C O M M ail D  P R O D U C T1 011 S 1  

RADI O ANGINLEHING DIVISI ON  C106 

P. O. B O X 26348-F  SA N FR A N CISC O, C A 94126 

Please  rush  me  Tests Ans wers  for  FCC  First 

Second  Class  Co m mercial  License.  My  $9.95 

enclosed. 

Na me   

  State _ Zip   

******************** 

Bea rcat® 250 
Only $269.00 plus $5.00 U.P.S. shipping. 

Quantity discounts available! 

O r d er t oll fr e e ( 8 0 0) 5 21 -4 41 4 

or (313) 994-4444. Circle C5 on reader's 
service card for a free catalog or write us 
at Box 1002, Ann Arbor, Michigan 48106 

CM COMMUNICATIONS ELECTRONICS'  
* * * * * * * * * * * * * * * * * * * * 

JACKSONVILLE FL 
AUG 4-5 

The Jacksonville Hamfest 
Association is pleased to an-
nounce the 1979 Jacksonville 
Hamfest and ARRL North Flor-
ida Section Convention to be 
held on August 4-5, 1979, at the 
Jacksonville Beach Municipal 
Auditorium. Jacksonville, Flor-
ida. The location is just one 
block from the beach, where 
U.S. 90 meets the sea. 
Advanced registrations are 

available at $3.00 per person 
from R. J. Cutting W2KGI/4, 303 
10th St., Atlantic Beach, Florida 

Continued on page 165 

DIPOLE HEADQUARTERS 

Famous "W2AU" Bahia 
MODEL 1.1  Pius 

Or  '1495 $1.00 
A MODEL 4:1  Shipping 

NANOUS TULL 2 AIR PAP ARO INEN SO W r,Ao doe).  lo AO lk 
ALLIS TIN 1110BUIAS Br Ore,,  l•nA 11.0.A.n 
Sow ALL SIAINGISS SI M NARGIIIIIN S0219 Do...ble Sin, Need 
NOR MS I I RATIO P, bOw g1 em I ne 
RIPLAUS UNTIII INSULATOR 0 .̂'• ,  •  •  • "s 
RU M IN ANTRI M MAM MA ..•  - 

BUILT in NANG UP 11005  or., • 
Bear A, ..adr 

MINI MU M ORDER 
i 000 IP.ease Am, 

enouge Io 

CABLE 
SU FOAM, hi density braid 50' 
SU FOAM, hi density braid 100' 
ROSSA/U, stranded center 100' 
0054. 2 ft w/PL259 on each end 
ROSA 3 It w/PL259 on each ono 
RO W 5 It w/PL259 on each *no 
00515 12 It w/PL259 on each •nd 
14054, SO ft w/PL259 on each end. 
450 OHM LADDER LINE It Space) 100 
GUT WIRE. steel °levee  100 ft. 

COPPER WIRE 
•14 STRANDED  100' spool 
•14 SOLID. enameled 100' spool  . 

INSULATORS 

511 95 
22 00 

305 
3 33 
3 11.3 
4.44 
7 114 
12 %5 

4 95 

55.95 
595 

AIRPLANE style porcelain ins  wt  2 lb  2/5 99 
000 SONE style porcelain ins  wt  2 lb  3/ 1 25 
HO GAIN •155 center insulator. ve  I 5 lb  595 
HO GAIN Cycolac end ins pair iat 1 lb  3.95 
MOSLEY dipole center insui•tor sat 1 lb.   425 

CONNECTORS and ADAPTORS 
PL2511, UHF maie conn   2 kw $1.59 
10230, UHF female. chat rntg    .911 
UG175, Adapts RG58 to PL259    2 tor  SS 
LIC11711. Adapts 3658 to PL259   2 kw  AO 
P1.230, UHF double female  SO 
OM-SP. UHF double male conn    1.18 
/33611, 90 deg UHF elbow cone    3.10 
UOINU. ARC male for R(358    cep 
10114, EUVC female chassis mug 
M M. UHF  T connector 
U11253. Adapts UHF female to ARC male 
U0273, Ad•pts ARC female to UHF male 
AMPHENOL LIGHTNING ARRESTORS 

  OS 
  2.11 
  301 

130 
3.00 

t4 rook  HALF-SIZE FULL PERFORMANCE 

Multi-Band HF Com munications Antennas 

M OP G AI N HD DIPOLES  • One half the length of 

conventional  half wave  dipoles  • Multi band.  Multi 

frequency • Maximum efficiency  no traps, loading coils. 

or stubs • Fully asse mbled and pre tuned  no measuring 

no cutting • All weather teed - 1 KW AM, 2 5 KW CW or 

PEP SSEI • Proven perfor mance - more than 15.000 have 

been delivered 

A.101:10 

4070 HO 
8040 HO 
75.40 HO 
75.20 HO 
75.10 1q) 

- 8010 kin 

BANDS  PRICE 
(Mo ws/ 
40/20  553 25 
80/40 • 15  61 25 
75/40  58 75 

75/40/20  70 25 

75/40/20/15/10  78 25 
60/40/20/15/10  80 25 

WEIGHT 
(Cd/Ket 
26/ 73 
41/1 IS 
40/1 12 
44/1 73 

48/I 34 

50/i 40 

S81  RADIO NveGICAnceAs INC 

ITO Rale •••••••••• 
Y eese m nee• fteolk = 96 

In••••••••••••• 
4.• ••••••••ont 

00 

SPECTRONICS, IN 
(312)848-6777 1009 GARFIELD ST 

OAK PARK  ILL  60304 

LENGTH 

IF, ANtrAl 

36110 9 
69/21 0 
66/20 1 

66/20 1 
66/20 1 

69,71 0 

po' Reader Service -see page 195 



1-800-633-3410 TODAY! 

Frequency coveraget0 lo15 meters covers most MARS frequencres RF dove max 
125 power consumption 117 VAC 50 60 Hz 125 Amps taCtory fused at 15 Amps 234 
VAC 50 60 Hz 7 Amps DC input 1 KW CW and 1200W PEP SSB Final tubes 4 D-50A 

tubes 16L061 

LONGS 
HAM 
BUYERS GUIDE 
Prices in this catalog subject to change 
without notice. Prices good only 
while supply lasts. 

7141 
Order your 
TEN-TEC Omni D transceiver today 
Totally solid state, covers 160 to 10 meters digital readouts 
VOX and PTT. built-in squelch, built-in 4-pos CW , SSB filter. 2 
speed break-in, power input 200 watts with 50 ohm load, 100% 
duty cycle. basic 12VDC operation power supply required for 
117 VAC operation, and more, Optional power supply 
252M 0 available 

ORDER 
YOURS! 

1069.00 List Call for quote 

 .41  

DP ',WW1  0 GIA -1000 

DENTRON GLA-1000 
linear amplifier 

VISA 

BUY 

NO W! 

The new 
KEN WOOD 
TR-7625 25 watt 2m transceiver 

.  i,rry channel mode switch for simplex or switching transmit treq up 
ur  4 MHz coverage 800 channels 5 kHz offset switch MHz selector svotch 

LED unlock iodicator 

425.00 Call for quote 

MAIL ORDERS: P O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 



YAESU 
FT-901DM 
HF transceiver 11 
An all mode HF total communications system Freq coverage 
160 thru 10 meters 200W PEP RF speech processor built-in 
VFO reject tuning variable IF band width tuning LED freq 
display with memory built-in Curtis Keyer 6146B final tubes 
AC DC power supply built-in audio peak freq tuning 

1459.00 
Call for quote 

CALL LONG'S TODAY! 
SAVE 

NOW! 

A competition grade transceiver  it has Beg 
coverage of 160 thru 10 meters. 200W PEP RF 
speech processor  VFO. reject tuning 
variable IF band width tuning LED freq display 
built-in Curtis keyer 61466 final tubes audio 
peak freq tuning 

1259.00 list Call for quote 

NEW 
ITEM! 

Freq coverage 160 thru 10 meters plus W WV modes LSB 
USB CW input power  180W DC. digital 8 analog freq 
readout  6146B finals  RF speech processor. variable IF 
bandwidth 300 HZ 1024 KHz heater switch. VOX. and noise 
blanker built-in power supply 

, DON T 

WAIT! 

YAESU FT-901D HF transceiver 
Coverage  160 thru 10 meters. 200W PEP. RF 
speech processor built-in VFO. reject tuning. 
variable IF hand width toning. LED freq display 
61468 final tubes. AC/DC power supply FM unit 
audio peak freg tuning 

1259.00 hs, Call for rhiole 
4 /V' 

CALL 

TODAY! 

YAESU FT-227R 2m 
FM transceiver 
With 1 memory channel this also has freq cov-
erage 144 to 148 MHz. 800 channels power re-
quirements 138 VDC @ 25 amps continuous 
RF output 1W he 1W lo tone burst  • 600 KHz 
repeater (-Oise' 

385.00 

VISA 

895.00 
List Call for quote 

YAESU CPU-2500RK 
2m FM transceiver 
800 PLL ch, • •  scan over entire 2m 
band. 4 mernorii••.  :,urst. 3/25 watts, fixed • 
600 KHz programmable offsets. 138 VDC at 8 
amps continuous Comes with keyboard mrc for 
remote input. scanning control aux repeater 
split and 2 tone input for auto patch or control 
link 

585.00 

Accessories 
YAESU NC-1 NiCad charger 
to recharge the batteries for 
the FT-202R Charging cur-
rent 45  milli-amps  for 8-
10 hrs  110 VAC operation 
39.00 

YAESU YIA-24 speaker mrc 
for the FT-202R Complete 
with coiled cord and connec-
tor 29.00 

YB-1 AA rechargeable NiCad 
battery  1 2V  I FT-2021R 

•i's 8 batteries) 2.25 es. 

YAESU SP-901P 
speaker/patch 
Round out  your  station with the SP-901P 
speaker phone patch It matches the FT-901 and 
T-101ZD  The  SP-901P  features  built-in 
.peahen and has 8 ohms impedance 

74.00 

111 

YAESU FT-301AD solid state 
digital transceiver 
All solid state 160 thru 10 meters plus VVWV JJV 
and Aux Modes SSB CW AM and FSK digital 
readout 200W PEP SSB  CW  50W AM' FSK 
RF  feedback  noise  blanker  RF  speech 
processor  VOX  auto  semi-break-in  with 
sidetone FP-301D PS w speaker clock 8 auto 
identifier available I N 23436 215 10 

935.00 

YAESU FT-202R 
2m handheld 
FM transceiver 
1 watt output minimum  6 
channel capability  flexible 
helical  whip antenna 
equipped  with  toneburst 
compact  size  and  light 
weight S-meter and battery 
condition indicator operates 
on 8 AA NiCad or 7 AA dry 
cell hatter'', 3er 'Oak, inn , 

199.00 

Long's Electronics 

0I
-K
-CE9

-00S
-1_ 
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MAPS CALL TOLL 

VISA 

ARRL Publications 
ARRL Radio Amateur's Handbook Newly revised 
iampacked with everything from basics to 

latest developments I N 10081  9.75 
ARRL Radio Amateur's License Manual The 
most  up to date compilation of rules fl 
regulations Covers from Novice to Extra Class 
IN 10012  300 

ARRL Antenna Handbook Complete instruc-
tions for building antennas of all types I N 
10026  5.00 
ARRL World Map I N 10099   3.50 
LCF Calculator Slide rule type calcu lato r to com-
pute resonant frequency. etc. A great aid. I N 
10062   3.00 
Electronic Data Book All you need to know about 
Filter design, AF circuit data, antennas and 
feedling info & more I N 10027  4.00 

Learning to Work With Integrated Circuits Build 
a digital voltmeter keg counter while learning 
about IC's IN 10060  2.00 

Single Sichrband for the Radio Amateur Covers 
theory and practical how-to-built ideas  I N 
10017  3.00 

FM and Repeaters for the Radio Amateur Learn 
all about FM and repeaters from this handy book 
IN 10014   4.00 
Solid State Design for the Radio Amatexer 
Packed with information for practical use of solid 
state devices I N 10061    7.00 
Solid State Basics Pure solid state information 
and practical basics for today's ham. I.N 10037 

5.00 

Specialized Communication Techniques for the 
Radlo Amateur Covers ATV. SSTV. FAX RTTY 
satellite communications and more I N 10028 

3.00 

ARRL Radiogram Message Pods I N 10007 
.75 ea. 

ARRL Special Operating Kit Consists of ARRL 
Ham Radio Guide full color US area call map 
ARRL log book 70 ARRL radiograms IN 10063 

6.50 
ARRL Ham Radio Operating Guide Brush up on 
good  operating  practices with this  ready 
reference source IN 10025   4.00 

Getting to Know Oscar from the Ground Up. 
Explains all about the use of amateur satellites 
how to use them and where to find them 

I N 10059  3.00 

BO meter [Ming Handbook. Contains 4 sections 
on propagation antennas, station equipment. 
and operating practices. It's filled with solid 
practical experience I N 26307  4.50 

The Amateur Radio Vertical Antenna Handbook 
The first book for amateurs solely about vertical 
antennas it is full of information  I N 26316 

5.00 

The Challenge of 160 The unique operating 
characteristics are explained and there are tips 
on building simple equipment I N 26312 4.95 

WIRE 
ANTENNAS 

Hints and Kinks New ideas written by hams 
themselves This is full of practical ideas and tips 
that they have used successfully I N 10029 4.00 

Radio Frequency Interference A new book to 
help everyone understand RF I It covers all from 
good neighbor relations to simple technical 
cures for RF I Helps identify and solve problems 
IN 10083  3.00 

ARRL Code Kit Upgrade your Novice or Tech 
License with these 2 60 min cassettes with 
speeds of 5 7  10 8 13 wpm instruction book 
included I N 10046    800 

ARRL Log Books spiral bound books 
Large IN 10015    1 75 
Small IN 10020   75 

Tune in the World with Ham Radio Learn all 
about amateur radlowith a text and a morse code 
cassette  For the beginner studying for the 
Novice exam IN 10031  7.00 
Understanding Amateur Radio A must guide for 
the newcomer it explains in simple language 
elementary principles of electronics 8 tells how 
to build low cost equipment IN 10016  5.00 

Radio Publications, Inc. 
Beam Antennas Handbook by Wm Orr W6SAI 
I N 26200  4.96 
Wire Antennas by Wm Orr W6SAl iN 10058 

4.95 
All About Cubical Quad by Wm Orr. W6SAI 
IN 26291  4.75 
The Truth About CB Antennas by Wm Orr 
W6SAI I N 26202  5.95 

EIMAC's Care and Feeding of Power Grid Tubes 
I N 26205  4.95 
The Antenna Handbook I N 26207  6.95 

VHF Handbook by Wm Orr. W6SAI I N 26203 
595 

Better Short Wave Reception by Wm Orr W6SAI 
I N 26204  4.95 

Ameco Books 
Communicate with the World with Ham Radio 
NP-1 IN 24825  695 

Question I Answer Guide for Novice and 
General Class E awn I N 2480 , 1 50 
Question & Answer for Advanced Class Exam 
16-1 I N 24809  1 50 
Question & Answer for Extra Class Ezarn 17-1 
IN 24801  1.50 

Radio Amateur Theory Course 102-01 I N 24812 
4.95 

Radio Electronics Ma de Simple N 24800 2.50 

Logbook I N 2480  1 50 
Commercial Radio Operator Theory Course 15-
01 I N 24808  695 
Commercial O&A License Guide El* 4 10-01 
N 24805  1 95 

Commercial 08.4 License Guide Els 3 9-01. 
N 24804  295 

Commercial 06A License Guide Els 1, 2. & 9 a-
oi  N 24803  1 50 

▪ K3CHP 9 

X  Ent  GUIDE 

& EA 
• 

Other Great Books 
W2AB Second OP DX Aid  N  3.50 

Collins Radio Co SSB Amateur Single 
Sidizband i N ,9iiq2  4.95 

73 Magazine VHF Antenna Handbook I N 
26303  4.95 

73 Magazine Novice Class Study Guide I N 
26300  4.95 
73 Magazine General Class Study Guide I N 
26301  4.95 
The Beverage Antenna Handbook. I N 0000 

5.00 

K3CHP DX OSL Guide I N 26313  3.95 

Amateur TV in • Nutshell I N 26322  5.00 

How to Make Better OSL • I N 26304  4.95 
The Complete Handbook of Slow Scan TV. I N 
lo, ,q  9.95 

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM Monday thru Friday. 

Long's Electronics master charge 

MAIL ORDERS P 0 BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 



FREE 1-800-633-3410 OR 

Novice Cie . Study Guide I N 30517  5.95 

General Class Study Guide I N 30519  7.95 

Advanced Class Study Guide I N 30522  5.95 

Extra Class Study Guide I N 26302  5.95 

A Beginners Guide to Microprocessors I N 
30502  5 .95 

57 Programs and Games in Basic N 30501 795 

The "Cornpulator Book I N 30509  7.95 

Ham Radio Incentive Licensing Guide I N 30503 
4.95 

Programming Microprocessors I N 30508 6.95 

010 
.0 " 

Third Class FCC License Study Guide I N 30514 
6.95 

First Class FCC License Study Guide I N 30542 
7.95 

Electronics Data Handbook I N 30549  5.95 

impedance I N 30520   5.95 

Basic Digital Electronic, I N 30527  4.95 

Basic Electronic Problems Solved I N 30545 
4.95 

Tower's International FET Selector I N 30500 
6.95 

Second Class FCC Encyclopedia I N 30535 7.95 

HOW to U.. AF and RE Signal Generators I N 
30512   5.95 

Electronics Unmarried I N 10531  5 95 

Master  Transilor/IC  Substitution  Handbook 
IN 30510  795 

RF and Digital Test Equipment You Can Build 
IN 30521  595 

Commercial FCC License Handbook  N 1111.4, 
7 95 

IC Protects for the Amateur and Experimenter 
IN 30543  594 

How to Read Electronic Circuit Diagrams 
30546  6 95 

ilitrottrinAt1705M208st Our of Your Electronic Cal4cit; 

How to Install Everything Electronic I N 30552 
7.95 

The 2 Meter FM Repeater Circuit Handbook I N 
1'15A •  6.95 

Modern Applications of Linear IC. I.N 30530 
995 

Mobile Radio Handbo ok IN '10514  4.95 

Basic Electricity and beginning Electronics 
I N 30536  5.95 

Practical Solid State DC Power Supplies  N 
30515  695 
Electronic Conversions, Symbols. and Formulas 
I N 30524    5.95 

Tower's International Transit°, Selector I N 
30507 

Electronic Test Equipment and How to Use It 
IN 30526  495 

Master Handbook of 1001 Practical Electronic 
Circuits I N 30623  9.95 

Master Handbook of Ham Radio Circuits I N 
30506  8.95 

Complete Short Ware Listeners handbook I n 
30532  695 
Master OP-AMP Applications Handbook I N 
30505  9.95 

C.E.T. Lic ense Handbook IN 30513  8.95 

Effective Trouble Shooting with EVM and Scope 
I N 30525  5.95 

Handbook of Electronic Tables I N 30548 4.95 

Hom•brew HF/ VHF Antenna Handbook I N 
30504  5.95 

How to Be • Ham IN 30633  3.95 

Radio Amateur 
Callbook 
Map Library A complete set of maps. prefix world 
map great circle chart, map of N America and 
world atlas IN 10005  375 

Callbook binders 

US callbook red IN 10054  600 
DX calibook blue I N 10055  600 

DX Callbooks IN 10001  14 95 

U S Cellbooks I N 10000  15 95 

Prefix map of North America I N 10004  1.25 
Zone prefix map of the World I N 10022  1.25 

Great circle chart of the World IN 10003  1 25 

RSGB Books 

Oscar  - Amateur  Radio  Satellites  The 
comprehensive  book  on  amateur  satellites 
illustrated with pictures and charts I N 10059 

8.50 

VHF-UHF Manual It you have any interest above 
30 MHz then get this book It covers everything 
In this field I N 26208  13.95 

Amateur Radio Awards  N 32004  4.95 

TRAINING PACKAGES 

TAPES 

Crack the code and ace yOur exam by studying 
the new way with our selection of cassettes Just 
drop them into a cassette player and study 
anywhere easily and quickly You II have great 
results 

73 cassettes 

Novice Theory Tapes prepare you for the FCC 
novice exam Clearly presented material can be 
reviewed many times I N 26306  15.95 

Code Tapes 

5 word per min Blitz Tape IN 26308  4.95 
6 word per min Blitz Tape I N 26309  4.95 
13 word per min Blitz Tape I N 26310  4.95 
20 word per min Blitz Tape I N 26311  4.95 

EiTECO. ruicrsooscs 

_  M O • 

Te co  Code Practice Tape are guaranaaea for 
life. 

Novice tape I N 31461  395 
5 wprn tape I N 31450  3.95 
7, wpm tape I N 31451  395 
10 wpm tape  N 31452  395 
13 wpm tape  N 31460  395 
15 wpm tape  N 31450  395 
17 wpm tape  N 31055  395 
20 wpm tape  N 31456  3.95 
22 wpm tape  N 31457  395 
25/30 wpm tape I N 31458  395 
35/40 wpm tape I N 31459  395 

Amoco Code Tapes 

Junior Cod* Course 5100-T Covers start to 8 
wpm IN 24819  4.95 

Advanced Code Course 4103-T From 8  to 16 
wpm I N 2482 t  4.95 

Senior Cod* Course 0101-T Double length 
covering the Junior and Advanced Courses start 
to 18 wpm IN 24820  8.95 
Extra Class Cod* Course 0104-T Covers from 13 
wpm to 22 worn includes FCC type exam I N 
24822  4.95 

General Class OSO Mins •105-0T 12 13 14 
15 wpm IN 24827  4.95 

Extra Class OSO tape •1060T ,9 20 21 & 22 
wpm I N 24826  4.95 

Katronics 

050 Code Tapes Covers 7 . 10 13 & 15 wpm 
Be ready for the new FCC crams. IN 28906 4.95 

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or cal11-800-292-8668 in 

Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 

VISA Long's Electronics 
MAIL ORDERS P 0 BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 



1-800-633-3410 TODAY! 
BIG 

BUY! 

DRAKE TR/DR7 
general coverage 
digital 
RIO transceiver 
Covers 160 thru 10 meters  reception from 1 5-30 MHz 
continuous 0-30 MHz with optional Aux-7 modes USB LSB. 
CW  PITY  AM  true possband tuning  PIT  built-in RF 
wattmeter 'VSWR bridge SSB 250W PEP CW 250W AM 80W 
Power supply required for AC operation PS-7 120 240V 
power supply available 175 00 

DRAKE 
1525 EM rntc 
Tee net,' patch encoder arid ner, are  single 
unit It features high accuracy IC tone generator 
& Digitran  keyboard Power for tone encoder 
from transceiver via mic cable Encoder audio 
level adjustable from 1mV to 5mV with internal 
potentiometer  Low output impedance 4-pin 
plug 

DRAKE WH-7 HF wattmeter 
Frequency 1 8-54 MHz power range 0-20 200 
and 2000 watts full scale Features a direct scale 
readout for VSWR  Sensing element can be 
located up to 3 ft away from the unit. connectors 
SO-239 line impedance 50 ohms resistance 

89.00 Call r 

1295.00 
list Call for quo, 

ORDER 

NO W! 

DRAKE R-4C receiver 
Covers 80 40 20 15 meters and 28 5 to 29 0 MHz 
of 10 meters plus any 500 KHz range between 1 5 
and 30 MHz Can also be used for MARS W WV 
CB  Marine  & Shortwave broadcasts  VFO 
modes SSB CW AM RTTY SSTV 3 AGC 
release times  crystal lattice filter in first IF 
prevents cross modulation antenna impedance 
52 ohms audio output 2 watts into 32 ohms 

699.00 list Call for quote 

DON T 

WAIT! 

DRAKE RV-7 remote VFO 
Designed for use with the TR DR7 it offers high 
frequency control flexibility It can be used for 
transmit  receive  or  transceive  frequency 
control  The RV-7 includes a special  spot 
function for easy zero beating 4 cable included 

195.00 

DRAKE MN-7 antenna 
matching network 
Covers 160 Ihru 10 meters matches coax led 
long wire or balanced line antennas 13-1000 
balun required for balanced line antennas I N 
3617  Handles 250W continuous RF output 
built-in RF watImeterVSWR bridge front panel 
antenna by pass Selector switch Low pass filter 
design Fights TVi 

165.00 list Call tor quote 

DRAKE T-4XC transmitter 
Covers 80 40 20 15 meters and 28 5 to 29 0 MHz 
of 10 meters Covers 160 meters with accessory 
crystal Has 2 8-pole crystal  lattice filters for 
SSB selection modes SSB CW AM Controlled 
carrier modulation for AM. built-in VOX or PTT 
on SSB or AM, TX AGC prevents flat topping 
built-in CW sidetone. RTTY easy adoption A F SK 
or FSK input power 200W PEP Requires AC-4 
power supply 

699.00 list Call for quote 

DRAKE MS-7 
matching speaker 
This speaker is made lo be used with the TR/DR 
7 It has been designed inside and out to be 
compatible with it It has impedance of 8 ohms 
and a frequency response of 300 to 3000 Hz 

33•00 

ORDER YOUR DRAKE ACCESSORIES TODAY! 

SAVE 

BIG! 

DRAKE 7071 
desk microphone 
Factory wired for use with the 
TR71DR7 Modes push-to.taik 
VOX dynamic high impedance 
frequency response  300-5000 
Hz Output .48 dB at I KHz 10 
dB IV•microbao 4-pin connec-

66 shopping 
• • No 3644 

45.00 Call today 

DL 1000 • q,12,%  ad IN 3645 Add 2 26 
shipping & handling  39.95 

DL 300 300W dummy load IN 3646 Add 1 
shipping & handling  19.95 

FA-7 fan for use with TR DR7 IN 3653 Add 
1 20 shipping & handling  25.00 
NB-7 noise blanker for the TRlDR7 I N 3623 
Add 90 shipping & handling  90.00 

FILTERS FOR THE TR/DR7 

SL -300  CW Inter  IN 3636 
SL -500  CW filter  I N 3632 
SL-1800  SSB. RTTY filter  I N 3622 
SL-6000  AM filter  I N 3625 

Add 90 shipping & handling 

52.00 
52.00 
52.00 
62 130 

&IBMS noise blanker for the TR- 4  I N 3522 
Add 93 shipping & handling  100.00 

INTEGRATED CIRCUITS FOR AUX. 7 BOARD 

RPM-7 plugs in for receive IN 3648 Add 90 
pining & handling  7.50 

AUX.-7 extended range board for the TR DR7 
I N 3626 Add 90 shipping & handling  45.00 

4NB noise blanker for the R4C I N 3525 Add 
90 shipping & handling  74.00 

IF FILTERS FOR THE R4C 

FL-250 CW IF filter I N 3523 
FL-500 CW IF Wier I N 3524 
FL-1500 SSB TRAY filter I N 3604 
FL-4000 AM filter I N 3605 
FL-6000 AM filter IN 3606 

Add .90 shipping & handling. 

52.00 
52.00 
52.00 
52.00 
52.00 

m'Am 

MAIL ORDERS P 0 BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 



CALL LONG'S TODAY! 
*  0  0  /771 cz. ea  rt4 a,* 
•  - • _ • • 

MFJ-484 Grandmaster 
memory keyer 
Featuring  speed Control  4 LEDS to show 
memory in use record and playback iambic 
operation dot-dash memories repeat messages 
woth pauses built-in memory saver weight con-
trol tone control tune function solid state keying 
uses 110 VAC or  12-15 VDC  Automatically 
switches to external batteries when AC power is 
lost 

139.95 

MFJ-8044 IC deluxe keyer 
Sends iambic  automatic  semeautomatrc  or 
manual  Dot and dash memories  totally RF 
proof solid state keying front panel controls 
weight control tone control function switch 3 
conductor  phone lack for key phono jacks 
for keying outputs Soueeze key optional 

69.95 Ca„ today 

B&W 595 coax switch 
Features 6 outputs a power 
rating of 2 KW PEP VS WR of 
less than 1 2 1 up to 150 MHz 
grounds all unused antennas 
IN 27305 Add I 10 shipping 
g rt,itceicrl 

19.75 
B&W 376 
5 position coax switch 
Features  5 outputs power 
rating of 2 KW PEP VSWR 
less than 1 21 up to 150 MHz 
woth wall mount and dial 
plate  grounds all unused 
antennas  I N  27306  Add 
1 10 shipping & handling 

19.75 

KEN WOOD 
MC-35S 
dynamic mic 
The MC-355 is a 50K ohms impedance dynamic 
hand held mic  A 2-posolion switch lets you 
operate in a pulet mobile or foxed station or select 
noise cancelling for use in high ambient noise 
environments MC-30S same as MC-35S but 500 
ohms. low impedance for TR-7400 7500 

29 . 0 0  Call for yours today 

VISA 

MFJ-721 CW/SSB filter 
Featuring selectable bandwidth 8 pole actove 
filter switchable automatic noise limiter plugs 
onto phone pas* 2 watts for speaker simulated 
stereo reception inputs for 2 rigs speaker and 
phone lacks aux 2W amplifier 20 dB gain 80Hz 
handw irite requires 9-1F1 VDC 300 ma max 

59.95 

CUSHCRAFT AMS-147 
FM mobile 2m mag 
mount antenna 
A V. wave length antenna with 3 dBi 
gain. low SWF1 operation over 146-148 
MHz FM band -Move center f reg • 1 5 
MHz  Matched to 50 ohms Complete 
on"- coar  r unnoctor 

34.95 A Call for yours today 

B&W 593 
3 position coax switch 
This switch features .3 Out 
puts a power rating of 2 KW 
PEP VSWR of less than 1 2 1 
up to 150 MHz & grounds all 
unused antennas t N 27315 
Add 1 10 shopping & handling 

16.75 
B&W 375 coax switch 
Featuring  power  rating 
1000W AM and 2000W SSB 
connectors are UHF type 
dial plate supplied  has 5 
outpOts Grounds all unusett 
antennas & had VSWR of ies , 
than 1 2 1 up to 150 MHz IN 
27300 Add 1 10 shopping & 
handlong 

19.75 

COVER CRAFT 
dust covers 
Keep you, equipment clean 
and  protected  with  dust 
covers made of tough clear 
vinyl plastic with a "pearlized-

textured finish All seams are 
machine  stitched  for 
maximum strength We carry 
covers for Kenwood Yaesu 
Icom Drake Ten-Tec CDE 
and Dentron 

4.95 Call today 

Itlircon "..,',   DUST s 

1111 else 

MFJ-941B Versa Tuner II 
Features SWR  and  dual  range  wattmeter 
antenna switch built-on balun 300W RF output 
Matches everything from 1 8 thru 30 MHz uses 1 
antenna increases the usable bandwidth has 
SO-239 connectors 

79.95 rm today 

CUSHCRAFT 
ARX-2 2m 
antenna 
Three V. waves on phase and a  wave 
matching stub Extremely low angle of 
radiation for better signal coverage 
Turntable over a broad freq  range 

39.95 
B&W 550 A 
5 position coax switch 
Featuring  power rating of 
1000W AM 2000W SSB LP-11 
type connectors 5 outputs 
VSWR is less than 1 2 I up to 
100  MHz  with  very  little 
insertion  loss  IN  27301 
Add 1 10 shipping & handling 

B&W 550A-2 
2 position coax switch 
This unit features 2 outputs 
a power rating of 2 KW PEP 
VSWR less than 1 2 1 up to 
100 MHz B&W wall mount 
and DP-2 dial plate available 
N 27303 Add 1 10 shipping 
& handling 

BENCHER BY-1 
iambic paddle 
The Ultimate iambic paddle 
Features solid silver contact 
points full range adpustment 
non-skid feet and heavy steel 
black textured base Item No 
31700 544 1 35 shipping & 
handling 

39.95 
BENCHER BY-2 
iambic paddle 
The By-2 has all the features 
of the BY-1 but comes with 
chrome  base  Add  1 35 
shipping & handling  Item 
No 31701 

49.95 

1gal 1101. OI
DVET9-00S-I 

MAIL ORDERS P.O BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233 



ASCII MORSE RTTY 
MONITOR $139. 
112  YVYArl 

COMPLETE 
KEYBOARD 
TERMINAL 
$350. Kr 

8CT-100  STAND 
ALONE VIDEO BOARD• 

• Partial Kit $95. 

• Full Kit $157. 

• Assembled 8t. Tested $187. 

MU M CORP 
13628 Neutron  P. 0. Box 402110 
Dallas. Texas 75240 (214) 386-3859 

1.1(  VP,A  I)RI/FR  1111)Nr 03 

COMPUTER  Features 
• ASCII 85 BAUDOT 
• Auto Sync. 1-150 W P M 
• Microcomputer Interface 

KEVER uPTIONAI 

TRANSCEIVER 

• Partial Kit $95. 

• Full Kit $225. 

• Assembled & Tested $295. 

IN.,1FJ ENTERPRISES. INC  1979 

NEW MFJ DELUXE 3 KW Versa Tuner IV 
The MFJ-984 Deluxe 3 KW Versa Tuner IV gives you a combination of features that 
only MFJ offers, like . . . exclusive RF ammeter, dummy load, SWR, forward, reflected 
power meter, antenna switch, balun. Matches everything from 1.8 thru 30 MHz: coax, 
balanced lines, random wires. 

$4 1 TI ,{11 
W W1  OATEN*. 

M.., W I,.  SELECIOR NouC ,OR 

This is MFJ's best 3 KW Versa Tuner IV. The 
MFJ-984 Deluxe 3 KW Versa Tuner IV gives you 
a combination of quality, performance, and fea 
tures that others can't touch at this price. 
PERFORMANCE: You can run up to 3 KW PEP 

and continuously match any feedline from 1.8 to 
30 MHz coax, balanced line or random wire. 
FEATURES: A 10 amp RF ammeter insures 

maximum power to antenna at minimum SWR. 

A separate meter gives SWR. forward, reflected 
power in 2 ranges (2000 and 200 watts). 
A flexible antenna switch lets you select 2 

coax lines thru tuner and 1 thru or direct, or 
random wire, balanced line or dummy load. 
A 200 watt 50 ohm dummy load lets you tune 

\ your exciter off air for peak performance. 

EXCLUSIVE RF AMMETER  
insures maximum power to 
antenna at minimum SWR. 

$ 29995 
All metal, low profile cabinet gives RFI protec-

tion, rigid construction. Black. Anodized aluminum 
front panel. 5x14x14 in. 20 pounds. 
A flip stand tilts tuner for easy viewing. 
Efficient, encapsulated ferrite 4:1 balun. 500 pt, 

6000 volt capacitors. 18 position dual inductor, 
17 amp ceramic rotary switch. 2% meters. 
SO 239 coax connectors. Ceramic feedthru for 
random wire, balanced line. Binding post for ground. 
QUALITY: Every single unit is tested for per. 

formance and inspected for quality. Solid Ameri-
can construction, quality components. 
The MFJ-984 cameo a full one year limited 

warranty. 
For your nearest MFJ dealer, call toll-free 

800 647 1800. Stop by your dealer. Compare it 

feature for feature with other tuners. Compare its 
value, its quality and its performance. 
After a truly side by side comparison, you'll 

be convinced that its value, quality and features 
make it a truly outstanding value. 
Why not visit your dealer today? If no dealer 

is available call toll free 800.647-1800 and order 
direct from MFJ $8 00 shipping. 

MFJ ENTERPRISES, INC. 
P. 0. BOX 494  M 52  

MISSISSIPPI STATE, MS 39762 
CALL TOLL FREE .... 800-647-1800 
For technical information, order/repair status, in 

kiss., outside continental USA, call 601-323-5869?  

130 ko' Reader Service —see page 195 



Inrun 4fl 
fidftle 

AMATEUR RADIO'S BIGGEST 
MAGAZINE AT HALF PRICE/ 
We want you to enjoy amateur radio's biggest magazine for 
only $1.25 per copy. 73 Magazine nib for $2.50 on the 
newsstand— that's $30 per yawl You can fight thing costs by 
subscribing today. 
We're making this extraordinary calor on the world's biggest 
magazine of thh kind to prey* to you that 73 will put more 
Am into your hobby than anything ois• you can buy for midst 

kt121111Y4ACK SUARMITU 
If, aka you, first ham or even your 11th. you dsn't epee that 73 is worth for, for mom than $1.25 an hsue 
to you— simply canal and mole o full NO W on di realigning issues. 
Nov/ever, we think we'll have you for  iseouse no rnotter when aspect of amateur radio you're in. 
tereetod in. or wont to get Waisted In, NI Megezilie covers It more thoroughly and makes It more fun than 
any other pubikation. 
Needy 30 features oath month m you in on die loam techniques and equipment ... expand your eit• 
per** . . . guide you kite new areas that'll make °motive radio as exdting to you as the day you keyed 
your ftst transmission. 

SUIDSCRIN PlOwl 
At $2.30 per issue on the newsstand you can soy* $ $ today by subscribing to 73 for one year for $15, two 
years for $30, thra years for $43. Send hit the ardor form (we'N pay die postage) and you'll receive your 
first fat issue In four to six weeks. 

31111301111 TO 73 Mb KALI TIN 11111ISSTAIID M al 
YI31 Neese seen ray Neal* TOW Sebsalpstem es 78 et $4.25 pet copy. 

One yea — $15 
(sew $43) 

M oe toter 

Cord  

Two yeas-330 
(Novo WO) 

Throe yews— SO 
Cove $43) 

IMILATIC>0 
Mina 

Pernent enclosed  N oy,  Moses+ Owes  VW 

Ia dem 

lioneture   

Norse   

Address   

Oty  *see  Zip  MI 

YOUR GUARANTII 
Centel yew subscdpdeo ter soy meson. to any dime end yaw dodgiest soli at. be grestiemed. Tow Mend ler renembdis. beeraelell be 
en Its wry to yew by de emu set 
(Tis seer 'sod bt ** Mir Camode emly) 

P.O. lox 931 magazine  Formingdole NY 11737 



FOR BEST PRICE AND 
FAST r5.1cIVERY 

14300E325E3636 
TOLL FREE 

Iron Powder and Ferrite 

42  Blvd PO Bo, 28271 St Lows MO 63132 

TOROIDAL CORES 
Shielding Beads, Shielded Coil Forms 

Ferrite Rods, Pot Cores, Baluns, Etc 

Small Orders Welcome 
Free 'Tech-Data' Flyer 

AIVII D  N.,  Since 
.1.4)RtillPs  1 963 ,-- A26 

nu/ 

14.111°  

%N O  b  

ill! 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 
In Germany Elektronikladen, Wilhelm — Mettles Sir 88 4930 Detrnold 18. West Germany 
In Japan Toyomura Electronics Company. Ltd . 7-9 2-Chome Sota-Kanda. Chiyoda-Ku. Tokyo, Japan 

"Yrs.  

THE opas,GNAL 
UNADILLA 
W2AU Baluns 

DEMANDED BY  

PROFESSIONALS  

WORLD WIDE  

OVER 12YEARS 

• Tee Origleallightning Arrest 
•650 0 Strength 
• Stainless Anthe m 
'Sealed  ASSISTANCE? 
'GUARANTEED  Call:HuCHCLINNisoN,WA UOT 

Toll Free 800-448-1666 
LAYS Collect 315-437.3953] 

1.10R 41 
2,000W 
PEP 

FULL POWER, QUALITY 
HAM ANTENNA PARTS 

AT YOUR DEALER 

• BALUNS TRAPS INSULATORS 
• QUAD PARTS ANTENNA NITS 
• BOOM MAST MOUNTS WIRE 
• CABLE CONNECTORS 

WRITE FOR FULL CATALOG 
[Easiest 30( Stamps j 

iC OwUvE  UNSOILLA/REVCO DIVISION [Dept.  73  
C ATE. 

C 011.•ISY INC 

6743 RO ME STREET EAST SYRACUSE SKYE 'FORA 11057 

DEALERS WANTED- OVER 300 WORLD• WIDE 

TRS-80 OWNERS 
Send-Receive RTTY & CW 

MACROTRONICS, inc.. 
FORMERLY iir.FIDTBONCS [_ '7"1  

VISA 

M E M 

$99. 

• Auto. send & receive: RTTY & CW. 

• Complete hardware & software. 

• Connects to TRS-80 User Port & key/headphone lacks. 
• 10 message memones 255 char. ea. 

II Keyboard buffer allows typing ahead. 
• Uses built in PLL or external TU. 
II Morse trainer  kit-random 5 letter words. 

IN Includes hardware, cassette & manual. $129 
IN Requires Level II Basic & 16K RAM. 

wired 
IIII PET version available, 69.95 kit / 99 95 wired 

Write or call for detailed brochure 

P.O. Box 747 (S) Keyes. CA 95328  (209)634.8888 / 667-2888  'Ow rua re,. dent, add 6°. I t• 

frO Reader Service —see page 095 

Scans any or all 
800 Channels of 
the 2 Meter Band - 

CES Model 800 progra ms in 

just  seconds  and  any 
nu mber of channels can be 

scanned or you can scan 

entire band without losing 

memory. PTT switch stops 

scanning and is put into 

hold mode. Internal battery 

holds  memory  when  dis-

connected. 

Available for Yeasu 22713, KDK 
FM 144, Midland 1 3-510, Ken-
wood 7 4 0 O. 

At your Ham Radio Dealer 
or Call or Write 

CES 
COMMUNICATIONS 
ELECTRONICS 
SPECIALTIES, inc. 

399 W Fairbanks Ave., MA W Park, Fla. 32799 
305/645.0474 

AUXILIARY POWER 
for Emergency or Portable Operation 

v.O12 

Light wt. Portable Alternator. Stand-by power for Ham 
Equipment, household needs during power outages or 
operation in remote areas. Operates lighting, 
refrigerators, heating systems or other appliances in-
cluding freq. sensitive loads such as TV sets, induc-
tion motors and fluorescent lights. Solid-State 
voltage regulation. 3750W rating; 25% surge 
capacity. 120/240V at 31.3/15.6A. 8 HP/3600 RPM 
MS engine. Alternator draws just enough engine out-
put to meet load resulting in up to 25% fuel savings. 
Low interference. Advanced design. Drip-proof con-
struction protects windings from rain and dirt assur-
ing long life. One year warranty by manufacturer. 
301 x 18"W x 19"H. 128 lbs. Shipped via Truck 
PREPAID (No extra charges)   $659.95 
Electric Start   $110.00 
Battery Charging,   11.00 
Spark Arrest Muffler   21.00 

Models available with 1350 to 7000 watt ratings 
Write for our quote and additinnal information 

Mastercharge or VISA accepted 

OUTDOOR OUTFITTERS 
705 Elm Ct. Waukesha, WI 53186 
Ph 1 -414-542-7772 • Ken. N9KS - Mqr 



DS! ciip  Meter 
Transistor Tester — VOM 

Diode Protected 6 a' used • Gold Plated Selector Switch 

SPECIFICATIONS 

Measurement Measurement Ranges Accuracy 

DCV 0 - .1V - .5V - 2.5V - 
10V - 50V - 250V - 1000V 

± 3% fs 

ACV 0 - 10V - 50V - 250V - 
1000V  30Hz to 30kHz 

± 4% fs 

DCA 0 - 50µA - 2.5ma - 25ma 
- .25A 

± 3% fs 

SI .2 to 20mi? 
Range x 1 x 10x 1k x 10k 

± 3% arc 

dB + 10db- + 22db for 10VAC 14: 4% fs 

ICEO 0 - 15001 x tk  0 - 15ma 
x10  0 - 150m x 1 

± 3% arc 

HFE 0 - 1000 @ x 10 —lc 
IN 

+ 3% arc 

• DC VOLTAGE 
• DC CURRENT 

• AC VOLTAGE 
• !I RESISTANCE 

• AF OUTPUT — DB 

• 20101 PER VOLT 
• --IFE DC AMP FACTOR 
• CEO LEAKAGE 

29 ?,5 YF-370 
COMPARATIVE VALUE 49°-

F-370   '29.95 
Shipping, Handling and Ins... 3.00 

Every YF-370 is factory assembled, tested, and 
includes diode protected meter movement with 
a fused input and an extra fuse. The switch assem-
bly has double wiping gold plated contacts to 
assure years of trouble-free service. At this low 
price buy two...one for the car and one for the shop. 

VISA' 

• 

master charge 

a 



DSI COMMUNICATIONS SERIES 
1.3GHz  -  1 GHz  700MHz 

er 

Ov . 

1..  ,,•••  64.1C•  103e 11[Al.• 

1 1 1 1 1 1 1 1 1 r b-

.• 

1•1.0. 1.11.1 0 

MODEL C1000 10Hz to 1GHz 

$49995 
• INCLUDES BATTERY PACK 
• AUTO ZERO BLANKING 
• AUTO DECIIVAL POINT 
• 10MHz TIME 3ASE 

Accuracy . . that's the operational key to this rugged ad-
vanced design Model C1000 1GHz frequency counter . . . a 
significant achievement from DSI. That's because you get 

.1 PPM 0° to 40°C proportional oven time base . .. Built 
in 25DB preamplifier with a 60DB adjustable attenuator . . . 
x10 & x100 audio scaler which yields .01 Hz resolution from 
10Hz to 10KHz equivalent to 10 sec. & 100 sec.Gate Time ... 
Selectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm 
input impedance . . Built-in battery charging circuit with a 
Rapid or Trickle Charge Selector ... Color keyed high quality 
push button operation . . . All combined in a rugged black 
anodized (.125" thick) aluminum cabinet. The model C-1000 
reflects  DSI's  on  going  dedication  to  excellence  in 
instrumentation  for the professional service technician, 
engineer, or the communication industry. 

DSI 

• 

1.•-rs••• ......... ..• 

..„ ii 
Ou.• 

MODEL C700 50Hz to 700MHz 

$36995 
• INCLUDES BATTERY PACK 
• AUTO ZERO BLANKING 
• AUTO DECIMAL POINT 
• 10MHz TIME BASE 

ALL NEW! All UNPARALLELED DSI QUALITY! The model 
C 700 700 MHz frequency counter features . . . .2 PPM 
0° to 40° C proportional oven time base ... 25db preamplifier 
with a 60db adjustable attenuator. Built in battery charger 
with a rapid or trickle charge selector . . Combined in a 
rugged (.125" thick) aluminum cabinet makes the C700 
ideal for the communication industry and professional serv-
ice technician. 

3600A OWNERS: Up date your 3600A frequency counter to 
a C 700 includes, new back board, .2PPM proportional oven, 
25db preamplifier, rugged .125" thick aluminum cabinet, 
order 3600A-700. Unit must be returned to DSI factory for 
modification. 

GUARANTEED SPECIFICATIONS — FACTORY ASSEMBLED — MADE IN USA 

Model 
Frequency 
Range 

Proportional Oven 
Accuracy Over 
Temperature 

50Hz 
To 

75MHz 

75MHz 
To 

500MHz 

500MHz 
To 
1GHz 

Number 
Of 
Digits 

Size 
Of 
Digits 

Power 
Requirements Size 

C730 50Hz to 700MHz .2PPM 0° to 40°C 50MV 10MV NA 8 5 Inch 115 VAC-BATT 
8 to 15VDC 

3"H x 8"W x 6"D 

C1000 10Hz to 1GHz 1PPM 0° to 40°C 
. 
20MV 1MV >50MV 9 5 Inch 115VAC-BATT 

8 to 15VDC 
4"H x 10"W x 71/2"D 

— All Units Are Factory Assembled, Tested And Carry A Full 5 Year Limited Warranty — 

Model C 700  $369.95 

3600A-700 Factory Update (3600A only) 
Includes Labor & Re-Calibration  $199.95 

FREE 
Strongest warranty in the codnter field. 

Satisfaction Guaranteed. 

FOR MORE INFORMATION 

Call Toll Free: (800) 854-2049 
DS! INSTRUMENTS, INC. 

California Residents, Call Collect: (714) 565-8402 
VISA • MC • AMERICAN EXPRESS • CHECK • MONEY ORDER • COD 

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111 

Model C 1000 $499.95 

Opt. 01 1.3 GHz (C1000 only)  $ 99.95 

Opt. 02 .05 PPM 10MHz Double Oven 
0° to 50' C Time Base (C1000 only)  $129.95 

Ant. 210 Telescopic Ant./BNC Adapter $11.95 



ARE YOU ON FREQUENCY? 

MODEL 3600A .5PPM 17° - 37°C 

99995 • AUTO ZERO BLANKING 
• AUTO DECIMAL POINT 
• INCLUDES ANTENNA 

SAVE SHOP COSTS WHEN ADJUSTING XTALS 

MEET YOUR QS° ON FREQUENCY EVERY 7IME 

The 3600A and 3550W Frequency Counters represent a 
significant new advancement, utilizing the latest LSI Design 
. . . which reflects DSI's ongoing dedication to excellence 
in instrumentation, for the professional service techlician 
and amateur radio operator. Before you buy a DSI instru-
ment you know what the specifications are. We publish 
completa and meaningful specifications which state accu-
racy over temperature and sensitivity at frequencies you 
need. And we guarantee those specifications in writing. 

MODEL 3550 W TCXO 

49" 
• INCLUDES INTERNAL BATTERY HOLDER 

• SAME AS 3600A LESS OVEN 

• SEE SPECIFICATIONS BELO W 

MODEL 3700 .2PPM 0° - 40°C 

$269" 
• AUTO ZERO BLANKING 
• AUTO DECIMAL POINT 
• INCLUDES ANTENNA 

PORTABLE! TAKE IT TO THE MOUNTAINS OR 

USE IT MOBILE — TAKE IT WITH YOU ON FIELD DAY 

ALL NEW! ALL UNPARALLELED DSI QUALITY! The model 
3700 700MHz frequency counter features . . ..2 PPM 0° to 
40°C proportional oven time base ... Built in battery trickle 
charger less batteries ... Combined in a rugged (.125" thick) 
alumirpum cabinet makes the 37C0 ideal for the communi-
cations industry, professional service tecinicians, and 
sophisticated amateur radio operato.-s. 

3600A OWNERS: Update your 3600A frequency counter to 
a 3700 includes ....2 PPM proportional oven, rugged .125" 
thick aluminum cabinet, order 3600-A - 3700. Unit must be 
returned to DSI factory for modification. 

OSI  GUARANTEED SPECIFICATIONS — MADE IN USA 

Model Frequency 
Range 

Accuracy 
Over 

Temperature 
@ 

146MHz 
@ 

220MHz 
@ 

450MHz 

Number 
of 

Readouts 

Size 
of 

Readouts 
Power 

Requirements 
Size 

3700 50Hz - 700MHz Proportional Oven 
.2 PPM 0° - 40°C 

10MV 10MV 50MV 8 .5 Inch 115 VAC or 
8.2 - 14.5VDC 

3"H x 8"W x 6"D 

3600A 50Hz - 600MHz Oven 
.5 PPM 17° - 37°C 

10MV 10MV 50MV 8 .5 Inch 115VAC or 
8.2 - 14.5VDC 

2%1'. x 8"W x 5"D 

3550W 50Hz - 550MHz 1 PPM 65° - 85°F 25MV 25MV 75MV 8 .5 Inch 115VAC or 
8.2 - 14.5VDC 23/4"1-, x 8"W x 5"D 

— ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY — 

• NO EXTRA COSTS  • 
Model 3700   $269.95 FREE Shipping anywhere in U.S.A. and Canada. 

All other countries, add 10%. 

Strongest warranty in the counter field. 
Satisfaction Guaranteed. 

See Your Dealer or 

Call Toll Free: (800) 854-2049 
DSI INSTRUMENTS, INC. 

California Residents, Call Collect: (714) 565-8402 
VISA • MO • AMERICAN EXPRESS • CHECK • MONEY ORDER • COD 

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111 

3600A - 3700 Factory Update (3600A Only) 
Includes Labor & Re-Calibraticn   $ 99.95 

Model 3600A   $199.95 

Model 3550W   $149.95 

Option 03 20-Hr. Rechargeable 
Battery Pack   S 29.95 



YOU ASKED FOR IT 
YOU GOT IT 

DSI 
QUIK-I.  (R) 

50 HZ TO 550 MHZ COUNTER KIT 
r " .10 ASSEMP'  100% 
Performance You Can Count On 

FREQUENCY COUNTER APPLICATION: 

Ham Radio — Two Way Radio — CB 
Audio Amplifier & Receiver Repair 
Computer Maintenance & Cc nstruction 
A Must for TV & PLL Repai-

$99.95 
MODEL 3550K 

includes buil-in 
Pre-A -rip & Prescaler 

Ds. SOSO 
/ PPIIMOL/1111111CV  COUNTER 

114 

DSI OFFERS THE BEST OF TWO WORLDS... 
An unprecedented DSI VALUE. . in a -tigh quality, LSI Design, 
50 HZ to 550 MHZ frequency counter kit. And, because it's a 
DSI innovation, you know it obsoletes all competitiie makes, 
both in price & performance. 
With 95% of the assembly completed  DSI, you are only one 
hour away from solving all of those difficult bench problems, 
from adjusting 60 HZ clock-tine bases to setting the frequency 
of a 468 MHZ Mobile Radio. 

Every 3550 QUIK-KITI° PC board is factory assembled 
and tested before shipment.  The problems of tad LED's, 
IC's, and Capacitors are a thi -ig of the past.  No manu-
facturer except DSI offers a 550IV HZ f-aquency counter with... 
8 digits, .5 in. LED's, TCXO, 1I-Z resolution and a one year 
warranty on parts for under $10C.00.  We do not know 
how long we can hold this low. Icw price. GO WITH THE 

SAVE TIME & MfY 
THE FIRST TIME-

Direst 

.1In 

DSI — GUARANTEED SPECIFICATIONS 
Time Base TCXO 1PPM 65° to 85°F 
Freq. Range 50HZ to 550MHZ incl. two S0239 inputs 
Resolution 1HZ to 55MHZ, 10HZ to 550MHZ 
Gate Time 1 sec & 1/10 sec with Auto Decimal Point 
Display 8 digits, 1/2 inch LED with Leading Zero Blanking 
Sensitivity 25MV @ 25MHZ, 150MHZ, 250MHZ; 

75MV @ 450MHZ 
Power Batt., 12VDC @ 300Ma, 110VAC (with AC-9) 

3550K Kit   $99.95 
T-101 Ant.   3.95 
AC-9 AC Adp.   7.95 
Shipping, Handling, Ins.   10.00 

3550W Wired   149.95 
T-101 (incl.)   NC 
AC-9 (incl.)   NC 

 NC 

(800-854-2049) Cal. Res. 
(800-542-6253) TC  .[DER OR RECEIVE 
,ipipRikhiqlOhi ON USI'S FULL PRODUCT 
FPEOUENCY COUNTERS RANGING FROM 

Shipping (incl.) 

E MCANI 
EXPRESS 

= MIN 
VISA 

OS! INSTRUMENTS, INC. 
7924 Ronson Road, Dept. G, San Diego, CA 92111 

TERMS: MC - VISA - AE - Check - M.O. - COD in U.S. Funds. Orders outside of 
USA & Canada, please add $20.00 additional to cover air shipmert California 
residents add 6% Sales Tax. 



Write for CATALOG 

FOR BEST PRICE AND 
FAST DELIVERY 

CALL 

14300425E3636 
TOLL FREE 

DO VET R O RI 
MPC-1000C 
Multipath Correction 
In-Band Diversity & 
AFSK Tone Keyer 

Amateur Net: $545.00 

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000 
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high level neutral 
loop keyer (20 to 60 ml). Both EIA and MIL FSK outputs are provided for direct 
interface to microprocessor and video terminal peripherals. 

MPC-1000CR 
Signal Regeneration & 
Speed Conversion 

Amateur Net: $645.00 

A front panel switch permits internal TSR-200 Signal Regenerator-Speed convert-
er assembly to electronically "gear-shift" between 60, 67, 75 and 100 WPM. All 
incoming and outgoing signals are regenerated to less than 0.5 % bias distortion. 
Also available with DIGITAL Autostart (TSR-200D): Amateur Net: $695.00 

MPC-1000R/-
TSR-500 
Dual UART Regeneration, 
Speed Conversion, 200 
Char. Memory, Word Cor-
rection & DIGITAL 
Autostart 

Amateur Net: $895.00* 

The MPC-1000R,TSR-500 provides Preloading and Recirculation of the 200 character 
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character 
Rate, Tee Dee Inhibit, Blank LTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a 
Character Recognition/Speed Determination DIGITAL (DAS-100) Autostart mode. 

*The MPC-1000R is also available without a TSR assembly and functions as a MPC-
1000C with a Triple Tone-Pair AFSK Tone Keyer. This "Basic-R" permits future ex-
pansion with a TSR-100, TSR-200, TSR-200D or TSR-500 by simply lifting the lid 
and plugging in the appropriate TSR assembly: Amateur Net (Basic-R): $595.00 

Your QSL will bring complete specifications, or call: 213-682-3705. 

023 627 FREMONT AVENUE 
(P. 0. BOX 267) 

1.7171,E77717A, SOUTH PASADENA, CA. 91030 

CRAMMED WITH GOVT SURPLUS 
ELECTRONIC GEAR SEND 506 FOR HANDLiN,. 
ARC-5 TRANSMITTER—with all tubes and 

crystals—NEW 

AC POWER SUPPLY—for above transmitter 

completely wired & tested. NEW  $26.50 

ARC-3 RECEIVER-100-156 MC crystal 

controlled, excellent condition with 1ubes $24 50 

ARC-3 TRANSMITTER-100-156 MC crystai 

controlled. excellent condition with tubes $29 50 

TG-34A CODE PRACTICE KEYER—with 

take-up reel and AC line cord. new cond  $24.50 
2000 ohm headset. NEW  $3.95 

600 ohm headset with chamois cushions 

excellent cond   

All types of transmitting, receiving & special purpose 

tubes available. We invite your inquiries. 

Terms: F.O.B. NYC. 25°0 deposit with order balance 

COD or remittance in lull Subiect to prior sale and 
once change 

$1695 

$3 95 

G&G Radio Electronics CO. 
45-47 W ARREN ST. (2nd floor)  C20 

NE W YORK. NY 10007 Ph. 2 12-267-4605 

OPEN 9a m to 5 pm 

v• P41 

FAST SCAN ATV 
ALL YOU NEED IN ONE BOX 

Show the shack, home movies, computer games, etc. 
Connect to the ant terminals of any TV set, add a good 
450 antenna, a camera, and you are diere• • • 
• 10 Watts peak OF output. Specify 4 34.0 or 439.25 MHz 
• Subcarrier sound with plenty of mic gain for distance 
pick-up. 

• 8 MHz bandwidth, high resolution necessary for com-
puter alphanumencs and color. 

• Tuneable converter covers 420 to 450. (Covers CH 2, 31 
• Contains AC to I 2VDC regulated 3 AMP power supply. 
• Only $399.00 direct mail. Check, Money Order, VISA. 
Send S.A.S.E. for catalog of ATV Modules and PC Boards. 

P.C. ELECTRONICS 
Maryann  2522 PAXSON 
WB6YSS  ARCADIA, CA 91006 

Turn 

W6ORt 

Introducing 
The 10-second Pl. Tune-
A screwdriver •nd • frequency counter am all you need 

to tune our new Pl. •ncoder units over M. entire Ir. 

go•ncy 'angora? to 250 3 Hsi in • matter of seconds A 

near state ol lb. on desogn has produced •n Inc redobly 

small ultra stable tunable PL ton• unit *hoc,. ••ceed• 

all  E IA pert ormanc• spec ihc•trons  Model 5111 
opor•les al any voltage horn 10 25 V dc and cornes 

with 5 ye w manufacturer s  warranty 

COMPARE THESE FEATURES  

SUB MINIATURE SlZE 1 L • 741  D . I 2 H 

CONTINUOUSLY TUNABLE  Any frequency between 67 W2 and 

EASY T30"‘  INSTALL Self strch back for easy mountong Just 3 leach 

EXCEEDS ALL EIA SPECIFICATlONS Slabitily  5%  Operatrng 

temperature range - 30 lo • 60 C 

LO W COST Price S34 95 plus Sr 50 ooStage and handling 

ATTENTION CONTROL OPS —Model 510A nunrature Ir 3/  L 

• 3115 D • 1$2 I enuxie$ decoder  Same as above specs  F 'Old 
'unable Built in Hi Pass FrIter eli mrnates RX lone PrrCeS6945olvs 

1150 postage and handling 

ininyOuttory Spec's/ GIVE US YOUR FREQUENCY 

CHOICE AND WE WILL SET UP UNIT IN OUR LAB 

NYS revdents please add sales tam 

Send onto* money oolem Vona o afasfe, Charge eCOO 

08, 0 

API ndustnes P 0 Bo. 230 

Greenvale New York I1548 

go' Reader Service—see page 195  137 



Improving the Sabtronics 2000 
— make a good DMM even better 

Easier maintenance is a bonus. 

James D. Powell II N8A MR/4 

6400 J Terrace View 
Blacksburg VA 24060 

C  hortly after the ad for 
the Sabtronics Model 

2000 digital multimeter ap-
peared in 73 Magazine, I 
sent in my check for one. I 
suspect that quite a large 
number of other people 

Photo 1. This is the display board of the Model 2000 DMM, showing the added transistors 
that drive the decimal points. 

did the same, since my 
order was delayed several 
weeks. When the DMM fi-
nally arrived, I assembled 
the kit and, to my surprise, 
it worked the first time I 
turned it on. After calibra-
tion, using the supplied 
resistors as references, the 
meter's performance com-
pared quite favorably to 
that of a more expensive 
DMM. 
I was pleased with the 

meter for its performance, 
and pleased with myself 

for taking advantage of a 
good deal, until I noticed 
the meter would not zero 
on the ac scales. With the 
input leads shorted, the 
display would eventually 
settle down at about 0.5 
volts on the 10.0-volt scale. 
A quick check showed that 
all of the ac voltage and 
current scales were af-
fected. 
At first I assumed that I 

had made some mistake in 
construction, but checking 
with two other owners of 

the Model 2000, I found 
that they noticed the same 
problem. 
Fortunately, the design 

error is easy to correct. I 
will describe the necessary 
modification, plus a relo-
cation of the fuse holder 
and installation of nicad 
batteries and a charger for 
convenience. 
After I studied the board 

layout and schematic for 
the DMM, I tried a few 
things that looked as if 
they might correct the 
trouble. I found that if I 
unhooked the +6 volts 
that powered the decimal 
points, the meter would 
zero properly. Apparently, 
the high level dc line that 
feeds the decimal points is 
located too near the low 
level ac lines on the main 
PC board. You can see 
there is quite a mess of 
traces carrying the various 
signals to the range and 
function switches if you 
check the layout diagrams 
in the manual. 
Before I describe the 

modifications I made to 
the circuitry, I want to say 
that I have had no contact 
with Sabtronics on this 
matter. I hope they cor-
rected the problem in later 
model runs, but I do not 
know. Obviously, you can 
check to see if your meter 
has the problem by simply 
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•6V 
R49 
1500 

DECIMAL POINT 
SELECT SWITCHES 
(MAIN CIRCUIT BOARD) 

DPI DP2  OP3 

BLUE 

DPI 

GREEN  YELLOW 

DP-2  -0-  -  OP3 

-/888 
DISPLAY CIRCUIT BOARD 

1 

Fig. 1(a). Block diagram of decimal point driver circuitry of 
the Model 2000 DMM before modification. 

shorting the input leads 
and punching up the 
10.0-volt ac range. 

If you refer to Fig. 1(a) 
and compare the simpli-
fied diagram with the 
schematic in your manual, 
you will see that the range 
and function switches 
drive the decimal points 
directly off the +6.0-volt 
line through R49 (150 
Ohms). Fig. 1(b) shows a 
block diagram of the cir-
cuit after modification. 
The modification requires 
only three garden-variety 
PNP transistors and three 
1/2- or 1/4-Watt resistors. 
You do not have to cut or 

• 6V 

R09 
'son 

ORIGINAL CIRCUIT 
BROKEN HERE 

modify any of the traces on 
the PC boards. 

Fig. 2 shows the actual 
schematic of the added cir-
cuitry. The transistors drive 
the decimal points; the 
switching arrangement on 
the DMM main PC board is 
now near ground potential 
and carries only the small 
base current needed to 
drive the transistors. 
Although a small PC board 
would have allowed a neat 
installation, I did not think 
it was necessary for so few 
parts. In the following 
steps, refer to the diagrams 
of the PC boards in your 
Sabtronics manual as well 

DECIMAL POINT 
SELECT SWITCHES 
(MAIN CIRCUIT BOARD) 

DP2  DP3 

r---

ADDED DECIMAL POINT 
DRIVER TRANSISTORS 

0- -
DIN OP2 

YELLOW 

0 

-/888 
DISPLAY CIRCUIT BOARD 

Fig. 1(b). Block diagram of the decimal point driver cir-
cuitry of the Model 2000 DMM after modification. 

Photo 2. This pictures the rear 
added fuse holder on the right 
components on the left. 

as to the diagrams and 
photographs I have sup-
plied. 
Photo 1 shows how the 

transistors are mounted on 
the display board. First, un-
solder the end of R49 that is 
nearest the edge of the main 
PC board. Bend this resistor 
straight up so that it 
is perpendicular to the 
board. Solder a short 
length of hookup wire from 
the hole where you just 
removed R49 to the ground 
lug on the input terminals 
of the front panel. Now 
remove the three wires on 
the display board marked 
DP1, DP2, and DP3. You 
can do this without remov-
ing the board if you are 

.6V 

R09 

of the DMM, showing the 
and the charging jack and 

careful. Prepare the three 
driver transistors by bend-
ing the base lead of each 
one back over the case so 
that it is parallel to the 
other leads but pointing in 
the opposite direction. 
Solder one of the resistors 
to each base lead. I used 
10k-Ohm resistors with the 
junk box transistors I had, 
but you may need to use 
smaller values (on the 
order of 2k) with some tran-
sistors. 
Working on the back 

(side of the board with 
traces) of the display 
board, solder the collector 
lead of one of the prepared 
transistors in the hole 
marked DP1 where you re-

DECIMAL POINT 
SELECT SWITCHES 

DP2 

BLUE  GREEN  YELLOW 

-/888 
DISPLAY CIRCUIT BOARD 

Fig. 2. Schematic of decimal point driver circuitry. R49 is 
part of the original DMM circuit. The transistors are added 
to the back of the display PC board. R1, R2, R3: 2.2-10k52 
(see text), 1/4 to 1/2 Watt. Q1, Q2, Q3: any silicon PNP 
general purpose transistor, such as Radio Shack 276-1604. 
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moved the wire previously. 
Install the other two tran-
sistors in the holes marked 
DP2 and DP3. Solder the 
emitter leads of all three 
transistors together and at-
tach a wire from the emit-
ter leads to the free end of 
R49 on the main PC board. 
Finally, solder the free 
ends of the wires you 
removed from the display 
board to the corresponding 
resistor on the driver tran-
sistors you installed. This 
completes the decimal 
point modification and the 
meter should zero properly 
on all the ac scales after a 
few seconds. After you are 
sure everything is working 

MINIATURE 
PHONE PLUG 
RADIO SHACK 274-286 
274 -286 

Ti 
1SEE TEXT) 

120v  ID  1C 1 -1)  

Ji 

properly, you may want to 
insulate the transistors 
with some silicone rubber 
or tape. 
The second modifica-

tion to the Model 2000 was 
simply the moving of the 
fuse holder. I manage to 
blow the fuse in my DMM 
about once a month by 
punching the current but-
ton with the leads con-
nected to a battery. Since 
the fuse is mounted inside 
the Sabtronics meter, 
changing it requires that 
the case be disassembled. 
Unfortunately, I could not 
train myself not to blow 
the fuse, so I did the next 
best thing-1 mounted a 

DI - SOPIV IA 
SILICON RECTIFIER 
IN4001 OR EQUIVALENT 

MINIATURE  /  
PHONE JACK 
RADIO SHACK 
274-296 

Re 
120 OR 330  _ 4 C-CELL 

I  N1CADS 
(SEE TEXT) 
I/29 

Fig. 3. Charging circuit for nicad batteries installed in the 
Model 2000 DMM. Adjust R4 for 100-mA charging current. 

panel-type fuse holder on 
the right rear of the meter 
(Photo 2). I chose a Radio 
Shack (270-365) fuse holder 
since it extends only 0.5 cm 
on the back of the panel. If 
you install a fuse holder, 
short out the old one on 
the PC board. A short piece 
of a potentiometer shaft 
works very nicely for this. 
You must use shielded 
cable running to the fuse 
holder since the power sup-
ply of the meter generates 
considerable noise and the 
longer input lead will pick 
this up. 
The last thing I did to 

the DMM was install re-
chargeable batteries. If 
you use your meter very 
much, you will find that 
replacing batteries is not 
only a nuisance but also ex-
pensive. I used some sur-
plus nicad C cells that I 
ordered for $1.50 each. In 
order to charge the bat-
teries without opening the 
case,  I installed  a 
miniature phone jack in 

the other panel on the rear 
of the meter (see Photo 2). 
For charging, I used one of 
the little transformers with 
which the phone company 
powers the dial lamps in 
some phones. The simple 
charging circuit is shown in 
Fig. 3. If you have one of 
these transformers (who 
doesn't?),  a 12-Ohm, 
1/2 -Watt resistor for R4 will 
give the proper charge cur-
rent for 1-Ah cells. If you 
don't have a transformer, a 
Radio Shack 12.6-volt trans-
former (273-1385) will give 
the proper 100-mA current 
with a 33-Ohm, 1/2 -Watt 
resistor. Do not try to 
measure the charge cur-
rent with the batteries in-
stalled in the meter unless 
you use another meter. 
If you make these modifi-

cations to your DMM, you 
will have improved perfor-
mance on the ac scales and 
the unit will be easier 
to maintain. I will be glad 
to answer any questions ac-
companied by an SASE.11 

DEALER DIRECTORY 
Fontana CA 

We carry the following: 1COM, Midland, Am-
corn, DenTron, KLM, Swan, Drake, Ten-Tee, 
Wilson, SST, MFJ, Hy-Gain, Lunar, Nye-
Viking, B&W, Redi-kilowatt, CushCraft, 
Mosley, Big Signal, Pip°, etc. Full Service 
Store Fontana Electronics, 8628 Sierra Ave., 
Fontana CA 92335, 822-7710. 

Santa Clara CA 
Bay area's newest Amateur Radio store. New & 
used Amateur Radio sales & service. We fea-
ture Kenwood, ICOM, Wilson, Yaesu, Atlas, 
Ten-Tee & many more. Shaver Radio. 3550 
Lochlavar Avenue. Santa Clara CA 95051, 
247-4220. 

Denver CO 
Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams, robot builders, experi-
menters. Open six days a week. Gateway Elec-
tronics Corp., 2839 W. 44th Ave., Denver CO 
80211. 458-5444. 

New Castle DE 
Paul WA3QPX, Rob WA3QLS-Serving 
amateurs in southern New Jersey, Delaware, 
and Maryland with the largest stock of amateur 
equipment and accessories in Delaware. 
Delaware Amateur Supply. 71 Meadow Road. 
New Castle DE 19720, 328-772E. 

Columbus GA 
KENWOOD-YAESU-DRAKE 

The world's most fantastic amateur show-
room! You gotta see it to believe it! Radio 
Wholesale, 2012 Auburn A  • Columbus 
GA 31906. 561-7000. 

Tell them you saw 
their name in 73 

Boise ID 
Alliance, Amcom, C1R, Cushcraft, Dentron, 
Edgecom, ICOM, Hustler, KDK, MFJ, NPC, 
NYE, SST, Ten-Tee, Wilson. Custom Elec-
tronics, 1209 Broadway. Boise ID 83706. Bob 
W7SC 344-5084. 

Preston ID 
Ross WB7BYZ, has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Best Prices. Call me for all your ham needs. 
Ross Distributing, 78 So. State, Preston ID 
83263. 852-0830. 

Terre Haute IN 
Your ham headquarters located in the heart of 
the midwest. Hoosier Electronics, Inc., 438 
Meadows Shopping Center, P.O. Box 2001, 
Terre Haute IN 47802. 238-1456. 

Littleton MA 
The ham store of N.E. you can rely on. Ken-
wood, ICOM, Wilson, Yaesu, DenTron, KLM 
amps, B&W switches & wattmeters, Whistler 
radar detectors, Bearcat, Regency, antennas by 
Larsen, Wilson, Hustler, GAM. TEL-COM 
Inc. Communications Si Electronics, 675 Great 
Rd., Rt. 119, Littleton MA 01460. 486-3040. 

Laurel MD 
We stock Drake, [coin, Ten-Tec, Swan, 
Tempo, Dentron, DS1, KDK, Wilson, Midland 
and others. Call toll free 800-638.4486. The 
Comm Center, Inc., Laurel Plaza, Rte. 198, 
Laurel MD 20810. 

St. Louis MO 
Experimenter's paradise! Electronic and 
mechanical components for computer people, 
audio people, hams, robot builders, experi-
menters. Open six days a week. Gateway Elec-
tronics Corp., 3123-25 Page Blvd., St. Louis 
MO 63130. 427-6116. 

Camden NJ 
X-Band (Si other frequencies) Microwave 
Components 8t Equipment. Laboratory Grade 
Test Instruments, Power Supplies, 1000's in 
stock at all times, BUY Si SELL all popular 
makes-HP, GR. FXR. ES1, Sorensen, Singer, 
etc. Lectronic Research labs. 1423 Ferry Ave., 
Camden NJ 08104, 541-4200. 

Syracuse NY 
We Deal, We Trade, We Discount, We Please! 
Yaesu, Kenwood, Drake, 1COM, Ten-Tec, 
Swan, DenTron, Midland, CushCraft, ELM. 
Hy-Gain, etc. Complete 2-way service shop! 
Ham-bone Radio (dly. Stereo Repair Shop) 
3206 Erie Blvd. East, Syracuse NV 13214, 44E-
2266. 

Syracuse-Rome-Utica NY 
Featuring: Yaesu, 1COM, Drake, Atlas, Den-
Tron, Ten-Tec, Swan, Tempo, KLM, Hy-
Gain, Mosley, Wilson, Larsen, Midland 
Southwest Technical Products. You won't be 
disappointed with equipment/service. Radio 
World, Oneida County Airport-Terminal 
Building, Oriskany NV 13424, 337-2622. 

Cleveland OH 
Need service on your late model or old time 
equipment? We service all makes and models. 
Rates $19.96 hr. Call or write. Communica-
tions World, Inc., 4788 State Rd., Cleveland 
OH 44109, 398-6363. 

Scranton PA 
ICOM, Bird, CushCratt, VHF Engineering, 
Antenna Specialists, Barker & Williamson, 
CDE Rotators, Ham-Keys, Belden, W2AU/ 
W2VS, Shure, Regency, CES Touch-Tone 
pads, Radio Amateur Callbooks. Lake, Elec-
tronics, 1112 Grandview St., Scranton PA 
18509, 343-2124.   

Souderton PA 
Tired of looking at ads ??? Come and try our 
new and used equipment yourself-personal 
advice from our staffs 60 years combined ham 
experience. Electronic Exchange. 136 N. Mahe 
St., Souderton PA 18964, 723-1200.   

Houston TX 
Experimenter's paradise! Electronic and me-
chanical components for computer people, 
audio people, hams, robot builders, ex-
perimenters. Open six days a week. Gateway 
Electronics Inc., 8932 Clarkerest, Houston TX 
77063, 978-6575.   

Port Angeles WA 
Mobile REI shielding for elimination of igni-
tion and alternator noises. Bonding straps. 
Components for "do-it-yourself' projects. 
Plenty of free advice. Estes Engineering. 930 
Marine Drive, Port Angeles WA 98362, 457-
0904. 

DEALERS 
Your company name and message can contain 
up to 25 words for as little as 1150 yearly 
(prepaid), or $15 per month (prepaid 
quarterly). No mention of mail-order business 
or area code permitted. Directory text and pay-
ment must reach us 45 days in advance of 
publication. For example, advertising for the 
August issue must be in our hands by June 
18th. Mail to 73 Magazine, Peterborough NH 
03458. ATTN: Aline Coutu. 
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ALL THE MOST WANTED FEATURES 
AT A MOST WANTED PRICE... 

BIG /2" HIGH LCD DISPLAY 

USE INDOORS OR OUT 

207.1HOUR 9V BATTERY L :=E 

AUTOOVERRANGE INDICATION  • 
ZERO, POLARITY, 

100 mV DC F.S. SENSITN TY 

19 RANGES AND FUNCTIONS 

Removable cover stores te 
t furnished as part of the 

HI C K O K 
1 I LX 30 3 
n  OFF 11/61A 

Available accessories include AC 
ads pier, padded vinyl carrying c 
4CKV DC probe, 10 Amp DC shunt. 

scow git 
fl..niA  DC  %  ACV 

X'. DCV probe a 
o ntpc Ong inpu 

SPECIFICATIONS: 

DC VOLTS (5 RANGES:: 0.1mV to 1000V; Accuracy 
-±0.5% rdg -±0.5% f.s.•, Inniut imped: 10M 0; Max. 
input lkV except 500V on 200mV range. 
AC VOLTS (40Hz to 5L I-): 0.1V to 600'J; Accuracy: 
±-1.0% rdg :4=0.5% f.s. —2dB max. at 5I.Hz); Max. 
input: 600V. 
RESISTANCE (6 LOW 
20Mo ; Accuracy: -±0.55, 
on 20MO range): inpur pro  all 
ranges. 
DC CURRENT (6 RANGES):.  to 100mA; 
Accuracy: -±1.0% rdg  5% f.6. 
DIMENSIONS AND WEIGHT: 5-7/8" x 3-3/8" x 
1-3/4", 8 oz.; POWER 9‘, battery (not iicluded) or 
Hickok AC adapter; RE-:AD RATE: 3/sec. 

• .4 
ckok distributor cr order below 

HI C KO K 

HerE is the handfull of 
accLracy you've been 
waiting for. Hanc-
somely encased. 
Compact. Efficient. 
Only 8 ounces. 
Fickok's exciting, 
new LX 303, 3/2 
cigit Mini-Multime-
ter with hign quality 
components,  one 
year guarantee 
and ruggez Cyco-
lac  case offers 
features previously 
found only in ex-
pensive uni:s .. at a 
price under $75.00! 
So why A,ait ary 

longe-? Tie 
amazing LX 3C3 
is here  NO W! 
Another American 
made test equip-

ment break:hrough 
from Hickok. The Value 
Innovator. Order today! 

—. " 

TO ORDER CALL TOLL FREE 
100-223-0474 

45th Stree', New York. Ni 10036 212-687-2224 

ASE SENC ME 

mtEm 

-kok LX303 Digital kid:I-raters     @ 74.95 ea. 
  RC.-3 A  Acapter. 11SVAC (220VAC avail.)   © 7.50 ea. 
 CC-3 Delux  a Carrying :"...'ass     @ 7.50 ea. 
 VF-10 >10 DCV Probe Adapter   © 14.95 es. 

10A CC Current st-Lrt   © 14.95 ea. 
 VF-40 40 Kr DC Probe     @ 35.00 e 3. 

Payment encl fl  Bill my: Mas•e Charge 0 VISA 

Name 

Account Exp. Date 

Address   

I City   S-ate   

Add S3.00 Postage and Handling. NY. residents add sales a:. 

L.  

Zip   
DEPT. 73 



Turn Signal Timeout 
— eliminates two-wheeled embarrassment 

Thirty seconds is the limit. 

Howard R. Worthington KIOTW 
17 Fremont St. 

Oxford MA 01540 

and hazardous after dis-
covering that he has had 
his turn signals on for five 
minutes after making a 
turn? Here's a simple cir-
cuit to time them out in 
thirty seconds, if you 

s there a motorcyclist  forget. A few new bikes 
who has not felt dumb  have a similar device; some 

Photo of the turn signal timeout. 

riders install an audible in-
dicator—but this is not 
dignified, honking away. 
The 555 is used as a stan-

dard monostable timer 
from the Motorola Linear 
I.C. Data Book. Refer to the 
schematic. When the turn 
signal switch is turned on, 

pins 2 and 4 go high, which 
starts the timer and begins 
to charge C2. Pin 3 is 
high, keeping the relay off. 
When C2 is charged to 2/3 
Vcc —thirty seconds in this 
case—pin 3 goes low and 
sinks the relay coil which 
opens the turn signal cir-
cuit. When the turn signal 
switch is turned off, pins 2 
and 4 go low, which resets 
the 555; at this time Q1 
turns off and prevents C2 
from being charged, so you 
will have a full 30 seconds 
of flashing time at the next 
intersection. 
C3 is needed to prevent 

false resetting while flash-
ing. My theory is that Cts 
delay keeps pins 2 and 4 
high enough to prevent 
resetting during the time 
when the flasher opens the 
circuit. Somehow, Cl has 
to be electrolytic; a 
tantalum-type does not do 
the job. Too large a Cl 
causes a long reset delay. 
Due to variations in for-

ward voltage drop among 
silicon and germanium di-
odes, and due to variations 
in flasher rates, I suggest 
that the Q1 base resistor be 
a 250k trim pot. I found that 
it should be set at 80k us-
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The 
Height 

Hustler amateur fixed station antennas. 

alitY: 

When you're transmitting and receiving arouno the 
globe, only the finest will do. Long distance com-
munication demands the high quality you find in 
every Hustler antenna. 

Hustler fixed station antennas have gained a world 
wide reputation of superior performance through 

E R) Clearly the choice of those who know quality. 

new•tronics corporation 

advanced design, precision construction, all-
weather durability plus quality components such 
as all stainless steel hardware and heat treated 
seamless aluminum tubing. 

When a Hustler amateur fixed station antenna 
goes up, you can be sure the very height of quality 
is reached. 

15800 Commerce Pa'k Dr • Brookpark. Ohio 44142  601136 



ing 1N914s, and 180k using 
1N34s, in order to keep Q1 
on, and thus charge C2. The 
exact resistance required is 
quite critical, but provides 
reliable operation, once 
determined. 
Time-out is determined 

by the formula: T(sec.) = 
1.1 x R1 x C2. R1 is in meg-
ohms, C2 is in farads, and 
tolerances of components 
require experimentation, 
which explains my six-sec-
ond discrepancy from the 
formula. 
Any DPDT relay with 

5-Amp, or so, contacts, and 
12-volt coil should do, 
keeping in mind the 
200-mA sinking capability 
of a 555. I used a Potter & 
Brumfield R10-E1-X2-V185. 
I epoxied the relay to 

vectorboard, on which all 
components were mount-
ed; this was stuck into a 
1-5/8" x 2-1/8" x 2-3/4" mini-
box from the junk box. The 
six leads were brought out 
to a barrier terminal strip 
on the box. The box was in-

stalled under the left side 
cover of a Kawasaki 900 
where, conveniently, there 
were two unused welded 
nuts on the battery box. 
After installation, my hind-
sight saw that there was 
space for the entire kludge 
under the tank. The circuit 
could be made much 
smaller for other machines, 
if called for. 
Wiring to this bike re-

quired cutting the left and 
right turn signal wires after 
the switch; these were 
found in a harness under 
the fuel tank. These four 
points are then connected 
to the NC relay contacts, 
keeping in mind which is 
"in" and "out" for sensing 
purposes. 
For fully solid state, I 

don't see why 2N3055-type 
transistors could not be 
used instead of a relay, if 
you want to tolerate their 
voltage drop. Knowing 
555s, possibly the timer 
should be set longer for 
cold weather riders 

I2V 

CI 
IF 
ELECTROLYTIC 

TURN 
SIGNAL 
SWITCH 

STOCK TURK 
SIGNAL CIRCUIT 

1N34, 
IN914, 
ETC. (2) 

125 

I2V 

555 

.01gF 

I  DISC 

—2 C2 
: 2)  22*F  2506 

114W 

01 
282222, ETC. 

Schematic for the turn signal timeout. 

It works! It's imperfect, 
and requires resetting in 
traffic jams. It even seems 
to make itself unnecessary 
by making one more con-

M  THE FIRST CHOICE IN 

REPEATER CONTROL 
The Power and Flexibility of Microprocessor Technology 

AUTOPATCH, REVERSE PATCH, SMART ID, ACCESS CODE 
MUTING, MORSE CODE ANNOUNCE MENTS, FLEXIBLE 

FUNCTION TIMEOUT, COURTESY TONE, LINKING, 
CONTROL OP. FUNCTIONS, TWELVE USER FUNCTIONS, 
AND MUCH MORE. 

Call or write for specifications: 

MICRO CONTROL SPECIALTIES (617) 372-3442 
M69 23 ELM PARK GROVELAND, MA. 01834 

FOR BEST PRICE AND 
FAST DELIVERY 

CALL 

14300325•3636 
TOLL FREE 

scious of its purpose! 
Credit is due to K1ICU 

for his idea, and for the use 
of his Kaw as a guinea 
pig • 

QUASAR VIDEO-

TAPE RECORDER SALE! 
/ 

*Records to two hours, color or block & 
whir 

*Records off the air — record one pro-
gram while watching another 

*Camera input to make your own 
topes 

*Can be used with optional timer while 
you are out 

*Pouse control for editing 
*Limited supply—these $1000 VTRs 
were demonstro tors & come with new 
warrantee... $499 
$100 worth of new blank tope will 
be included at no extra charge! 

Send for our nww catalog! 
$3 Shipping charge per orchsr • NO CODs' 

Bill:  H MC  , Visa  H Amex 

I Credit card #   

I Exp. date   

Signature   

Name 

I Address   

L y 

MINI 

State   Zip 

TUFTS 
209 S. Mystic Ave 
Medford MA 02155 
1(600) 225-4426 
(617) 395-6260 .T3  
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add a new dimension to your present gear... 

Drake WH-7 
Directional 

RF 
Wattmeter 

Model 1514 Drake WH-7 

• 1.8-30 MHz coverage • Through-
line, versatile, lab accuracy. low 

cost • Removable coupler for 
remote metering • Includes four 

calibrated scales: three for rf 
power from QRP to high power 

(0-20, 0-200 and 0-2000 W full 
scale) and one for direct reading 

VSWR • Line impedance: 50 ohm 

resistive • Power: 2000 W 
continuous • Accuracy:  (5% of 

reading + 1% of full scale) • Size: 

5.3"H x 6.9 W x 7.5D (13.5 x 17.5 x 

19 cm) • Wt: 3 lbs (1.4 kg) 

$89.00 

Drake 7077 
Dynamic 
Desk 

Microphone 

Drake 7077 

• Audio and level characterist ics 

custom designed to match the 

transmit audio requirements 
of the Drake TR-7 • Features 

both VOX and PTT operation 
without modification • High 
Impedance • Includes coil cord 

and plug wired for direct 

installation to the Drake TR-7 

• Style and color provide a 
beautiful match to the Drake 
7-Line • Size 4.3 W x 5.8D x 

9.3"H (10.9 x 14.7 x 23.6 cm). 

Wt. lib. 7 oz. (650 g). 

$45.00 

Drake -Dry- Dummy Loads 

Drake 
DL-1000 

no oil 
required 

Drake 
DL-300 

Model 1551 
Drake DL-1000 

• 1000 watts for 30 seconds. 
with derating curve to 5 

minutes. Designed to accept 
Drake FA-7 cooling fan for 

extended high power 

operation • VSWR of 1.5:1 

max. 0-30 MHz • Provided 

with SO-239 coax connec-
tor. and rubber feet for 
desk or bench use • Size 14 x 

3.6" (35.6 x 9.1 cm). Wt. 2 lbs 

(910 g) 

$39.95 

Model 1550 Drake DL-300 

• 300 watts for 30 seconds. 

with derating curve to 5 

minutes • Built-in PL-259 

coax connector for direct con-
nection to rear of transceiver or 

transmitter-no jumper coax 
necessary • VSWR of 1.1:1 

max. 0-30 MHz 1.5 max. 30-160 

MHz • Ideal as bench test 

device for amateur or commer-
cial hf and vhf gear. • Small size 

fits conveniently in any field ser-

vice tool box. 6.7 x 2.08" (17.0 x 

5.3 cm). Wt. 11 oz (310 g) 

$19.95 

p••• D11 For a FREE Drake Full Line Catalog contact your favorite Drake Dealer. 

R. L. DRAKE COMPANY 4B0 DRAKE 540 Richard St., Miamisburg, Ohio 45342 
Phone: (513) 866-2421 • Telex: 288-017 
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MESSAGE MEMORY KEYER 

I C Keyer 
The World's Greatest 
Sending Device 

Adjustable to 

Any Desired Speed 

Now available from Palomar Engineers 
— the new Electronic IC KEYER. 
Highly prized by professional operators 
because it is EASIER, QUICKER, and 
MORE ACCURATE. 

It transmits with amazing ease CLEAR. 
CLEAN-CUT signals at any desired 
speed. Saves the arm. Prevents cramp, 
and enables anyone to send with the 
skill of an expert. 

bp.  SPECIAL 
PF-  RADIO MODEL 

Equipped with large specially con-
structed contact points. Keys any 
amateur transmitter with ease. Sends 
Manual, Semi-Automatic, Fully Auto-
matic. Dot Memory, Dash Memory, 
Squeeze, and iambic — MORE FEA-
TURES than any other keyer. Has built-
in sidetone, speaker, speed and volume 
controls, BATTERY OPERATED.heavy 
shielded die-cast metal case.  Fully 
ADJUSTABLE CONTACT SPACING 
AND PADDLE TENSION. The perfect 
paddle touch will AMAZE you. 

Every amateur and licensed operator 
should know how to send with the IC 
KEYER. EASY TO LEARN. Sent any-
where on receipt of price. Free bro-
chure sent on request. 

Send check or money order. IC KEYER 
$97.50 in U.S. and Canada. Add $3.00 
shipping/handling. Add sales tax in 
California. 

Fully guaranteed by the world's oldest 
manufacturer of electronic  keys. 

ORDER YOURS NO W! 

Palomar 
Engineers 
Box 455, Escondido, CA. 92025 

Phone: [7141 747-3343 

HV 

•  Mi SSAG v 

-  *lir 
spE 

Features:  
• Advanced CMOS message memory 
• Two (50 char  each) message 
storage 

• Repeat function 
• Records at any speed—plays back 
at any speed 

• Longer message capacity 
Example send CO CO CO DX de 
WB2YJM WB2YJM K—then play 
second message on contact —de 
WB2YJM QSL NY NY 579 579 Paul 
Paul K 

• Use for daily QS0s or contests 

PLUS: 
• State-of-the-art-CMOS keyer 
• Self completing dots and dashes 
• Both dot and dash memory 
• Iambic keying with any squeeze 
paddle 

• 5-50 wpm 
• Speed, volume, tone, tune and 
weight controls 

• Sidetone and speaker 
• Low current drain CMOS battery 
operation —portable 

• Deluxe quarter-inch lacks for key-
ing and output 

• Keys grid block and solid state rigs 
•WIRED AND  TESTED FULLY 
GUARANTEED —LESS BATTERY 

Model a TE20 1 

$69.95 

00 
Features: Deluxe CMOS 

Electronic Keyer 
• State-of-the-zirt CMOS circuitry 
• Self completing dots and dashes 
• Both dot and dash memory  • Deluxe quarter inch jacks for keying and output 
• IAMBIC keying with any squeeze paddle• Keys grid block and solid state rigs 
5-50 wpm  • Wired and tested—fully guaranteed—less battery 

DELUXE CMOS ELECTRONIC NEVER 

41 1)  

6eN ( 1 6  

CY '&)  

• 

tio 

• Speed, weight, tone, volume tune controls & sidetone and 
speaker 

• Semi-automatic "bug" operation & straight keying—rear 
panel switch 

• Low current drain CMOS battery operation—portable 

. • •  irrike 

Model # TE 1 22 

$36.50 

• Low current drain CMOS battery 
operation 

Features  CMOS ELECTRONIC KEYER • Deluxe quarter inch lacks for key-
• State-of-the-art-CMOS circuitry  ing and output 
• Self completing dots and dashes  • Handsome  eggshell  white 
• Dot and dash memory  base —woodgrain top 
• Iambic keying with any squeeze  • Compact and portable 1-7/8 x 4-1/4 

paddle • 5-50 WPM  • Grid r6i-d1/b4lock keying 
• Speed, volume, tone controls. side  • Wired  and  tested — fully 
tone and speaker  guaranteed —less battery 

FEATURES: 
• Twin paddle squeeze key 
• Extra heavy base —non-skid feet 
• Adjustable contact spacing 
• Touch tension —comfort keying 
• Smooth friction free paddle move-
ment 

• Handsome crinkle finish base and 
rich red paddles 

• Five way binding posts 
• Use with Trac CMOS keyer or any 
keyer $25.95 174/TE - K EY 

AT YOUR DEALER OR SEND CHECK OR MONEY ORDER. 

ELECTRONICS, INC 

IRAC 1106 RAND BLDG. 
BUFFALO NY 14203 

146 1/ Reader Service—see page 195 



Call or Write for Delivery or Quote 

YAESU FT101ZD 

MADISON 
ELECTRONICS SUPPLY, INC. 
1508 McKINNEY • HOUSTON, TEXAS 77002 

713/658-0268 

.-• M35 

LEAVE A MESSAGE & WELL CALL YOU BACK! 

TTL compatible connections for direct hook-up to the 
Flesher TU-170, also adaptable to other terminal 
units. 

• 60, 67. 75, 100 WPM and 
110 BAUD ASCII 

• Stable crystal-controlled 

oscillator 

• 128 Character storage ca-

pacity with storage status 

meter to show buffer fill 

• Pre-loads and repeats up to 

128 characters 

Prices good thru June 30. 1979 

TR-128 
• RTTY Regenerative 
Speed Converter 

• Has continuously variable 
character rate 

• Low power CMOS circuitry 

• One-board (total circuitry) 
construction 

• Power requirement  115V 

60Hz, 5W 

TR-128 
Kit $169.95 

TR-128 
Wired $239.95 

Flasher products the critics choice! 

InSterchargel  RASHER CORP. 
e•• F5 

P.O. Box 976, Topeka, Kansas 66601  (913) 234-0198 

Code Made Easy. 
To really master code, get Pickering Code Master instruction 
tapes. They're easy to use, easy to learn, complete ard reliable. 
But don't just take our word for it, ask any ham. Or order a se* 
and see for yourself. 

CM-1 Novice. A complete course with 5, 7 and 9 WPM code 
group practice. 

CM-1 1/2 General. No instruction, just practice. '4, hr. at 11 WPM, 
1 hr at 14 WPM and Y., hr. at 17 WPM. Tape includes coded groups 
and straight text 

CM-2 Extra Class. Mostly straight text, some groups 1 hr. at 
20 WPM, Y., hr. at 25 and 30 WPM. 
All courses are two hours long and come with key sheets for 
checking problem areas. 

To order, send your check, money order, Master Charge or Visa 
number (along with card expiration date) to Codemaster Specify 
number and quantity of tapes desired. Tapes are $7.95 each 
two for $14. and three for $19. Also specify 7" reel or cassette. 
We'll send your tapes post paid by fourth class ma I. First class, 
Canada and Mexico orders. add $1 per reel, 50i: per cassette 
To order by phone, call (401) 683-0575 
R.I. residents, add 6% 
sales tax. 

Pickering 
Codemaster Co. 
P 0. Box 396 D, 
Portsmouth, R.I 
02871 

o'•\ 

Pickering Codemaster. Your key to code. 

TUNE in with DAVIS 
FREQUENCY COUNTERS 
NOW  . . . for the FIRST TIME 

RECEIVE FREQUENCY ADAPTER 

ow' 4995  
7208 10 Hz to 600 MHz MINI COU WER 

• An Metal Cabinet  • 8 Digit 4 LED Readout 
• 115V or 12V Operation  • 1 & 1 Sec Gate Times 
• Automatic DP  • Stable Cryatai Timebas?.t. I PP, 

7208 Kit 1 4 9  7208A Assembled 

Options: Prop Crystal Oven IOCX0r .t. 1 ppm 10 tc• 5C C 
NI-Cad Battery Built-in with charger 
Handle 
VHF-UHF Preamp 
240V 
Receive Frequency Adapte, 

5199 95 

539 95 
533 95 
95 00 
$10.00 
S10 00 
5,93 95 

• OCXO  achieve superior frequency stability tf- roJgh the use 
of proportional control oven which maintains the crystal at a 
stable temperature. 

CALL FACTORY DIRECT 

1-716-874-5848 

TERMS Add 53.00 shopping to U.S. & Canada. Other cows 
!roes add 10°0 to total once. N Y State residents Edd 7% sates 
tax C 0.0 Fee $1.00. P 0. accepted from 'wedcon-panes 

DRUMS 01.1.424— 

DAVIS ELECTRONICS 
636 Sheridan Drive 
Tonawanda, New York  14150 
(716) 874-5848 

p••• D10 
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Looking West  
from page 6 

along these lines is a far better 
alternative than brute-force 
vigilantism, which lowers those 
involved to the level of the of-
fender himself. 
Finally, to those who still feel 

Scott Lookholder got off easy, 
let's look at the overall picture. 
Lawyers I have spoken with tell 
me that a viable estimate of his 
legal costs would be between 4 
and 6 thousand dollars. Add to 
this another thousand to satisfy 
the fine, and financially it may 
have cost him close to $7,000. 
Only he and his attorney know 
for sure. Then, too, he has lost 
the use of something many of 
us hold dear: the ability to com-
municate via his amateur sta-
tion. Remember, the court made 
it a provision of his probation 
that he not utilize his amateur 
privileges for at least a year. 
There is also the possibility that 
the FCC will begin proceedings 
to revoke his license, thereby 
making his ORT period perma-
nent. Nobody knows if this will 
happen, but it is a distinct pos-
sibility. No, Scott Lookholder 
did not get off easy by a long 
shot. It cost him dearly, and 
hopefully it will be a lesson to 
others who have thoughts of en-
gaging in similar illegal activi-
ties. 
While we are on the subject 

of malicious interference, I 
would like to discuss another 
new type with you for a moment. 
One might almost call it "legal 
interference." but it is morally 
wrong nevertheless. It usually 
shows up when a group of two 
or three who want to see just 
how much they can get away 
with take over and monopolize a 
given repeater. They carefully 

structure their remarks so as to 
not violate any rules and regula-
tions as set forth by the Com-
mission, but nonetheless their 
statements are constructed in 
such a way as to "get the goat" 
of all others who may be listen-
ing. Usually, they will not recog-
nize breakers, and those who do 
make it in find themselves ha-
rassed in one way or another. 
These bothersome people play 
it strictly by the rulebook, in-
cluding proper station identifi-
cation at the prescribed inter-
vals. They always "stand on 
their constitutional right of free-
dom of speech" and in doing so 
take away yours and mine. If 
this sounds all too familiar, then 
you have such a faction in your 
home town. 
What can be done about 

them? First, all of us have to re-
member that our amateur li-
censes are not a guarantee of 
freedom of speech. Rather, it is 
a privilege to communicate 
granted by our government, and 
it can be revoked any time the 
government sees fit. There are 
no rights stated or implied. 
Herein lies at least part of the 
solution. Since a repeater is not 
a public utility, the licensee is 
under no obligation to provide 
this service to those he deems 
are abusing it. The repeater 
owner-operator has one very ef-
fective weapon at hand: the 
ability to take away the toy from 
those who do not appreciate it. 
Many owners hesitate to take 
such action, fearing that a time 
will come when some user will 
want to make an emergency call 
and the system will be off. True, 
this can happen, but if the same 
amateur wants to make this call 
and the repeater is being 
abused by those who do not re-

In attendance at the TASMA meeting were Jim Rieger WA6EZL 
and ED Tippler WA6KYZ. Jim is probably the nation's best authori- Marlene Thornburg WD6FBI sips soda as Herb Gordon W6KBD ex-
ty on linear translators, plains her new duties as TASMA treasurer. 

spect it, he will have no better 
chance then anyway. It is up to 
the technical minds who pro-
duced the myriad of FM relay 
devices which now stretch the 
length and breadth of this na-
tion to fulfill their obligation to 
the amateur community by ini-
tiating a cleanup of the bad on-
the-air operation. If they do not, 
and if abuses continue to grow, 
they will only have themselves 
to blame when the ax falls— 
when the FCC and other govern-
ment agencies start to do it for 
them. Repeater owner-oper-
ators have more than just a 
technical responsibility to erect 
and maintain a system. There is 
also a moral obligation to en-
sure the proper utilization of a 
given system. If they fail in this, 
they should not be permitted 
the privilege of continued sys-
tem ownership. The day in 
which a repeater owner-opera-
tor can isolate himself from the 
rest of the amateur community 
is long gone. His responsi-
bilities are clear-cut and he 
must discharge them for the 
good of the community. 

THE SOME-PEOPLE-NEVER-
LEARN DEPARTMENT 

Maybe it would be better to 
call this "Once Involved, Always 
Involved." This might be 
the motto of Bob Thornburg 
WB6JPI. After two years of po-
litical hiatus, Bob was elected 
earlier this month to the chair-
manship of TASMA, the organi-
zation which replaced the old 
SCRA in the middle of 1978. Bob 
sees his job as one of uniting 
the various special interests 
which abound on two meters. 
Frankly, it looks as if he has his 
work cut out for him. While 
Association membership by 
those involved in other aspects 
of two meter operation has 
been steadily on the rise, re-
peater owners seem to be stay-
ing away as if to protect the or-

ganizational structure change. 
Late last year, just around the 

time of the change, a rather vile 
letter was circulated to many or 
all area repeater owners calling 
for the destruction of the SCRA 
and its new open-door policy 
and "a return of political power 
to those competent to adminis-
ter it." The letter went on to give 
steps which should be taken by 
repeater owner-operators to en-
sure that the above would in-
deed happen. However—and 
this is very important—the let-
ter was basically unsigned, a 
condition which thus destroyed 
its overall credibility. Whether 
this letter has had anything to 
do with the lack of organiza-
tional interest on the part of 
repeater owner-operators can-
not be determined. One thing is 
clear: They are staying away, 
and Bob will have quite a job 
during the next twelve months 
trying to bring them back into 
the fold. It won't be the first time 
that Bob has pulled off a mira-
cle. He is very adept in that re-
gard. Can he do it? If he can't, 
nobody can. 
Already, Bob has support 

from virtually every other seg-
ment of southern California's 
two meter society, including the 
weak-signal people and repeat-
er-user groups. Indeed, he is a 
very popular and well-respected 
individual in this area who hon-
estly cares about his fellow 
man. He has taken on a very big 
responsibility, and we wish him 
well. 
It's hard to find a reason for 

this lack of initiative on the part 
of this area's two meter repeat-
er owners. No one reason 
seems to predominate. Some 
speculate that many of the old-
liners who helped start volun-
tary coordination are just tired 
of the political arena and want 
out. As with any organization, 
attrition along these lines is to 
be expected. No one group of in-
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dividuals can be expected to 
stand in front of the firing line 
forever. In other cases, its ob-
viously apathy. They have their 
systems operational and noth-
ing else concerns them. Why 
should they get involved? They 
need involvement like they need 
a headache. More predominant, 
however, is an unspoken senti-
ment which seems to say that 
the organization no longer rep-
resents those whom it was es-
tablished to protect —the south-
ern California repeater owner-
operator—and that opening vot-
ing membership to all interest-
ed amateurs has weakened the 
political position of the repeater 
owner. Therefore, why should 
an owner-operator bother to 
keep membership in an orga-
nization in which he is no longer 
in the majority position. This 
was the view stated in the letter 
discussed earlier. 
It's interesting to note that 

the 220-SMA, which was formed 
at the same meeting, suffers 
none of these ills. The 220 peo-
ple of this area, system owner 
and spectrum user alike, seem 
very together in their goals and 
viewpoints. Structurally, the 
two organizations are almost 
identical, yet 220 keeps its re-
peater owners as members 
while two meters can't. Why the 
unity on 220 not found on two 
meters? Is it because all 220 
spectrum users see the US 
WARC proposal as a common 
enemy? Is it that they have 
watched the development of 
two meters and have sworn that 
the same pitfalls will never oc-
cur on 220? No one can rightly 
say. However, at this time, the 
220 people of this area are far 
more together than any other 
group. Perhaps it's time for 
everyone to step back and take 
a good look at what has put 
them in such a position. The 
220-SMA is going strong. and 
we can all learn from them. 
All the above might lead you 

to believe that two meters in 
this area is in a disastrous 
state. Far from it. TASMA's 2 
meter band plan has been ac-
cepted without complaint, and 
while repeater owner support is 
dwindling, support from all 
other sectors of the two meter 
society is strong and growing. 
However, making overall spec-
trum management work takes 
the ongoing cooperation of all 
users. Those who own and op-
erate repeaters are a key part of 
two meters, and it's to soliciting 
their active support that Bob 
and his staff will be dedicated. 

DX-ON-A-REPEATER 
DEPARTMENT 

Southern California is known 
as an area of "repeaters with a 
purpose." Over the past few 
years, we have seen systems 
developed for just about every 
reason under the sun, including 

one for the exclusive use of 
school children. Now, thanks to 
the Southern California DX 
Club, even HF DXers have a 
meeting ground of their own. 
According to club president 
Dave Bell W6AQ, while not the 
first system of its type in the na-
tion, the AD6P/R system will 
serve as more than just a local 
gab channel for DXers. The club 
has great plans for the newly es-
tablished system, and the fu-
ture seems bright with promise. 
Already, it is used to alert mem-
bers as to where the rare ones 
can be found. In the future, one 
might even hear actual on-the-
air seminars on the art of DX-
chasing. 
While its prime usership is 

made up of DXers, AD6P (144.88 
in/145.48 out) is an open repeat-
er which invites all area ama-
teurs as well as visitors to Los 
Angeles to utilize its facilities. If 
you happen through LA and 
want to meet some of its top DX 
enthusiasts, then drop in on the 
system or, if time permits, at-
tend one of their club meetings. 
You will find either one a re-
warding experience. 

ON-THE-MOVE DEPARTMENT 

Jim Hendershot WA6VQP, 
network director for Westlink, 
asks that I pass along the news 
that the new Westlink studio 
facilities are fully operational at 
their new location in Canoga 
Park, California. The new studio 
features such amenities as car-
tridge tape units used to gather 
and pre-edit items for the news-
cast and additional post-pro-
duction duplicating equipment 
to cut down the reproduction 
time of finished cassettes. He 
still hopes to expand the repro-
duction facilities further when 
funds permit the acquisition of 
more cassette recorders. 
What started a year and a half 

ago as a small undertaking to 
produce a weekly amateur radio 
news program has grown to an 
enterprise which serves the 
news needs of thousands of 
amateurs nationwide. Now in 
its seventy-second week of con-
secutive operation, the West-
link Amateur Radio News Ser-
vice has become a vital link in 
keeping us all informed of 
events which affect our day-to-
day operation. It is still free to 
any group or individual who 
supplies blank cassette tapes 
in SASE mailers. For more infor-
mation about this service, con-
tact Jim at Westlink's new ad-
dress: 8331 Joan Lane, Canoga 
Park CA 91304. 

HF INTERNATIONAL: 
AN OUTSIDER LOOKS IN 
It was not until after I ar-

ranged the interview with Norm 
and Jeanne Meuller that I first 
bothered to listen to the spec-
trum HFI calls its home, CB 
channels 32 through 40. I ex-

pected to hear the same type of 
"10-4 Good Buddy" operation 
as is found on what CBers call 
the "lower 23," but was quite 
taken aback by what I actually 
heard. Frankly, it sounded a lot 
closer to 20 or 40 than to what I 
expected. Operation seemed 
very structured and in no way 
haphazard. Other than the 
strange-sounding dual callsign 
bit (HFI members utilize both 
their assigned FCC callsign 
and their HFI call or "HF 
number"),  the operation 
seemed as if it could be taking 
place on any of the amateur 
bands. I was shocked, per-
plexed, and maybe a bit mad. 
After all, here I proudly sat with 
an amateur license displayed 
on the wall. Who were these 
people to play ham without 
bothering to be hams! 
The following Sunday I met 

with Norm and Jeanne. Upon 
entering Norm's office, I noted 
two things immediately: an ab-
solutely marvelous amateur 
station in one corner, and a 
large poster of Jerry Lewis 
touting HFI in relation to the 
annual MDA campaign. Inquir-
ing. I learned two things right 
off the bat. It was indeed an 
amateur station, and Norm was 
licensed to use it. "My god," I 
thought to myself. "An amateur 
runs HFI?" The MDA poster 
was also explained. HFI and its 
close to 50,000 active members 
would be participating in the 
1978 Labor Day Jerry Lewis 
telethon. I thought again to 
myself: "These are the bad 
guys who are out to destroy 
ham radio? The bad guys every-
one had told me about? Some-
thing doesn't jive. Bad guys 
don't do nice things like this!" 
The questions I asked ranged 

from simply what was HFI and 
its goals to what their official 
stand was on specific matters. 
Basically, here is what I learned: 
HFI is an organization of hobby-
type SSB users operating in the 
upper portion of the 27 MHz per-
sonal radio band. It was found-
ed to promote the use of SSB 
communication in that particu-
lar spectrum and to give the 
SSB CB hobbyist an organiza-
tional structure of his own. At 
its peak, HFI boasted more than 
90,000 members, but this was 
prior to the reorganization. 
Though it is still quite large— 
probably still better than 50,000 
at the latest estimate—no ex-
act figure was available at the 
time of the interview. 
Norm asked that I make it 

clear that HFI does not condone 
the use of excessive and illegal 
power levels or out-of-band 
operation. In his remarks, he 
made it clear that an HF number 
does not always mean that the 
holder is a current HFI member. 
Therefore, those operating ille-
gally between the 11 and 10 
meter bands are not necessarily 

HFI members, though some 
may still use their HFI numbers 
issued many years ago. All of. 
the foregoing has been reiterat-
ed to the members of HFI in re-
cent membership mailings, in 
which Norm stressed the need 
for legality in day-to-day on-the-
air operation. Another point I 
was asked to emphasize was 
that HFI, under the current 
direction of Norm and Jeanne 
Mueller. never backed or con-
doned in any way the actions of 
Mr. Richard B. Cooper or his 
Communications Attorney Ser-
vice. Norm's basic commentary 
was that Cooper/CAS was detri-
mental to both the amateur and 
CB services and would even-
tually cause both harm. Con-
trary to popular belief in ama-
teur circles, HFI was not one of 
Cooper's ardent supporters. 

Norm sees today's HFI as an 
intermediate ground between 
AM CB radio and the amateur 
service. He would like to see 
HFI take an active role in help-
ing the CBer make the change, 
with as minimal an environ-
mental impact on the amateur 
service as possible. He believes 
that the education of the transi-
tioning CBer is the key. How-
ever, such education can only 
come about if the FCC acts tc 
create "SSB only" channels 
wherein the AM CBer can get 
away from the "10-4 Good Bud-
dy" attitudes of AM and learn 
proper operation from his SSB-
minded peers. HFI feels that if 
such were the case, actual on-
the-air amateur-oriented train-
ing could be accomplished (es-
pecially if CW were permitted). 

As an amateur himself, Norm 
sees one of amateur radio's 
greatest problems today to be 
the uninitiated AM CBer whc 
has the technical expertise tc 
obtain an amateur license bul 
has never been educated in the 
moral and operational values 
which amateurs associate with 
their hobby. He specifically 
cites many of the problems 
prevalent on FM repeaters as an 
example of this lack of proper 
indoctrination. Again. in rela-
tion to the amateur service, he 
sees this as an avenue for ac-
tive HFI involvement. 
While HFI would like more 

SSB-only spectrum for its mem-
bers, Norm does not feel that it 
should come from the amateur 
bands. Rather, HFI endorses 
proposals which would place 
such spectrum directly next to 
the current 40-channel Class D 
allocation and above it in ar 
area below 10 meters (with a 
buffer zone between the two) 
HFI feels, however, that such 
can only come to pass if all HF 
members obey the current regu• 
lations as written —especially 
those regarding proper statior 
identification at prescribed in-
tervals and respect for band-
edge and power limitations. The 
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organization knows that only a 
mass show of good faith to the 
FCC will have any meaning. To 
that end. HFI's literature con-
stantly reminds its members of 
these precepts. 

Above all, HFI wants to be-
come a respected member of 
the hobby radio community. 
They want amateurs especially 
to know that they are not the 
enemy. They want to be consid-
ered as friends and working 
partners. It has taken me a year 
to sit down to write this, a year 
of waiting to see if I was being 
handed something substantial 
or just hot air. I have followed 
HFI's progress these past 12 
months, and what I was told a 
year ago is substantially true to-
day. Norm and Jeanne Mueller 

are two people who are sin-
cerely devoted to their beliefs 
and who are very positive-think-
ing people. Under their leader-
ship. HFI has taken many giant 
leaps toward its prime goal. 

Whether you like or dislike 
organizations such as HFI is 
unimportant. What does count 
is that today's non-amateur 
hobby radio enthusiasts are 
responsible for a good percent 
of all personal radio operation 
and cannot be ignored. There 
are many myths these days in 
amateur circles about how any-
one who owns a CB radio is a 
bad guy. Myths they are, and as 
such they should be dispelled. 
There are good guys and bad 
guys in every walk of life. We 
have both in amateur radio, and 

I'm sure that Norm has both in 
HFI. What is important is learn-
ing that we are all human be-
ings with a common interest, 
even though we may express 
this interest in different ways. 
HFI has said to us, "We want to 
be your friend and work with 
you." What will our answer be? 
You can let me know, or you can 
write directly to Norm c/o HF In-
ternational, PO Box 7576, River-
side CA 92513. 

THE WHATEVER-HAPPENED-
TO-??? DEPARTMENT, 

REVISITED 
Without warning recently, the 

FM and Repeater column 
seems to have disappeared 
from QST! It's well known that 
its editor. Lou McCoy W1ICP, 

has retired from active League 
duties and now lives in one of 
my favorite places, New Mex-
ico. I sincerely wish Lou many 
prosperous years of retirement, 
as well as many more happy 
years of hamming. 
However, Lou's departure 

seems to have left a rather big 
gap in Newington, one that 
should be filled quickly. In this 
day and age, when FM is on the 
lips of virtually every amateur, 
QSTcannot afford to be without 
such a service to the ARRL 
membership. The column is 
necessary, and I, speaking as 
one ARRL member, would like 
to see it reinstated. Perhaps one 
of you reading this is willing to 
offer your services to the ARRL. 
Lou did a fine job with it, and his 
act will be hard to follow. 

Microcomputer 
Interfacing  

from page 28 

This means that one subrou-
tine may call another. In this 
way, a control subroutine may, 
in turn, call a timer subroutine. 
When the timer subroutine has 
completed its task, it causes a 
return to the control subrou-
tine. This situation requires two 
levels on the stack, or four R/W 
memory locations, since two 
full 16-bit return addresses 
must be maintained on the 
stack while the timer subrou-
tine is in operation: (1) the 
return address for the timer-to-
control link, and (2) the return 

address for the control-to-main-
task link. The stack operations 
take place automatically 
whenever a call or a return is ex-
ecuted. The call and return in-
structions may be either condi-
tional or unconditional, but 
each subroutine must contain 
at least one return instruction. 
Recall that the 8080 chip con-

tains seven 8-bit general pur-
pose registers, the accumula-
tor (A), B, C, D. E, H, and L. In 
programs where subroutines 
are used, there may be register 
conflicts since the subroutine 
and the main task may both re-
quire the use of a specific 

register. Sometimes this prob-
lem may be solved by choosing 
another register, but this is not 
always possible, particularly 
wnen the A register and the 
flags are involved. To avoid 
register conflicts, it is possible 
to use the stack for temporary 
data storage. All of the internal 
8080 registers may be pushed 
onto the stack and popped 
back into the 8080 as needed. 
Data is stored and retrieved as 
register pairs, with register A 
and the flags forming a two-
byte word which is treated as a 
register pair. 
The subroutine in Table 1 is a 

time delay routine in which 
registers D, E, A. and the flags 
are stored on the stack. At the 
completion of the subroutine, 
the data stored on the stack is 
retrieved and placed back in 
the internal registers. The com-
plementary operations of stack 

storage and retrieval are called 
push and pop, respectively. 
Notice that the stack pointer is 
initialized at the start of the 
program, before any other in-
structions are executed. 
The use of subroutines in a 

program allows many complex 
tasks to be subdivided into 
small segments which are easy 
to link together and which 
relieve the problem of con-
tinuously rewriting frequently 
used program steps and rou-
tines. You will find that a per-
sonal library of frequently used 
subroutines is indispensible 
when you are programming. 

Corrections 
I have recently been advised 

that J. W. Miller Company no 
longer has the 8901-B and 

8902-B i-f units which I used in 
my circuit on pp. 48-49 of the 
January, 1979, issue of 73 

Fig. 1. Revised i-f circuitry, "Building an Economy Receiver." 
Resistors are 1/2 -W, 10%. Miller 455-kHz transformer: #2041 —in-
put 25k, 600-Q impedance; #2042—output 25k, 1-kc? impedance. 
Transformers are available from J. W. Miller Company. PO Box 
5825, Compton CA 90224. 
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("Building an Economy Receiv-
er"). 
I have enclosed a copy of a 

revised i-f circuit which does 
use currently-available compo-
nents. 

Tom McLaughlin WB4NEX 
St, Petersburg FL 

There are two errors in my ar-
ticle, "A Single IC Time Ma-
chine," which appears on page 
148 of the February issue. 
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Both errors are in Fig. 15. In 
Fig. 15(a), the error is caused by 
a possible "smear." At the top 
of the figure, near the middle, 
there is a pad for the — 5-V 
regulator. This pad is shown 
connected to the adjacent cir-
cuitry by a fine line. This fine 
line is possibly a "smear" from 
the original silk screen  and 
should be removed. 
The second error will raise a 

lot of eyebrows. Basically, it is 
an inversion. The grey area of 
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the PCB of Fig. 15(a) should be 
rotated 180° on the darker 
overlay. 

H. M. Knickerbocker K6SK 
La Mesa CA 

In response to a letter from 
one of our readers, Lee Reed 
W5VRC (ex-W4RBL), author of 
"Build An Economy Zener 
Checker" (February, 1979, page 
137), would like to comment on 
his zener checking circuit. 
The problem is the inherent 

danger of a transformerless 
line-operated power supply. 
Should the "hot" side of the 

ac line be inadvertently con-
nected to the "common" side of 
the unit, as it would if the ac 

plug were inserted backwards 
into a receptacle or if the ac 
socket is miswired, it is possi-
ble to get line voltage between 
the common side (which the 
user may be holding) and an ex-
ternal ground. 
As a remedy for this, the use 

of a small isolation transformer 
is recommended or, at the very 
least, a 1k 2-Watt resistor 
should be added in series with 
the fuse. 
A few dollars spent on a 

transformer is certainly worth 
the safety which it affords. 

Gene Smarte WB6TOVI1 
News Editor 

In  my  article  in  the 

September,  19 78,  issue 
("Nuclear Attack!"), I left out a 
very important " =" at step 193. 
Here is a procedure to fix the 
program: 
1) Load the bad program into 
memory: 
2) Press: 
GTO 193 
LRN 
2nd Ins 

LRN 
This will insert the " =" be-

tween the "B" and the "X". I 
apologize to all. 
I have been receiving re-

quests for a version of the game 
to run on the TI 58/59. I will be 
glad to send anyone a program 
listing for this machine, provid-

ed the request is accompanied 
by an SASE. 

Dan Everhart WA7WKA 
293 Lander Hall 

University of Washington 
Seattle WA 98105 

In "Impedance and Other 
Ogres" (February. 1979, page 
47, column 1), the fourth and 
fifth lines from the bottom read, 
in part: "... PAV = ERMS x 
Cos (9." Since we do indeed 
believe in Ohm's Law, the for-
mula should read: PAV = ERMS 
x IRms x Cos O. To our read-
ers and Georg Simon Ohm, we 
apologize. 

Gene Smarte WB6TOV 
News Editor 

Review 
When  the  1979  Radio 

Amateur's Handbook made its 
appearance last November, I 
was probably the first on the 
block to pay $9.75 and take a 
paperback copy home. The 
ARRL has put a lot of effort into 
promoting the 1979 Handbook 
as being new and different. My 
1974 edition is worn from heavy 
use and I moved it aside, mak-
ing room for the newcomer, with 
a bit of reluctance. 

The most obvious change in 
the new Handbook is the size. 
Like QST, the License Manual, 
and other League publications, 
the Handbook has gone to the 
bigger 81/2" x 11" format. The 
new size makes older Hand-
books look small and unimpor-
tant, but a quick weighing re-
vealed that it was a scant 31/2 
ounces heavier than the 2-
pound 1974 edition. 

Old-timers will be glad to 
know that Ohm's Law is still 
V = IA in the elementary theory 
section. The basic principles 
haven't changed, but the theory 

chapters have been either com-
pletely or partially rewritten. 
Both beginning and experi-
enced hams will find the "Radio 
Design Technique and Lan-
guage" chapter useful. In addi-
tion to a comprehensive discus-
sion on tuned circuits, a glos-
sary of radio terms is included. 

A chapter on vacuum-tube 
principles will not be found in 
the 1979 Handbook; in its place 
there is a greatly expanded 
chapter on solid-state funda-
mentals. The Handbook editors 
have limited the coverage of 
this vast topic to those devices 
and applications that are most 
applicable to general amateur 
use. 

The chapter on HF transmit-
ting contains a number of 
charts and graphs that elimi-
nate some of the drudgery of de-
sign calculations. The Hand-
book's new size seems to lend 
itself well to this kind of pre-
sentation. Throughout the edi-
tion, graphs and charts are in-
cluded. One conspicuous area 

is missing, however. Gone is the 
index of tube specifications and 
base diagrams. The token cov-
erage of solid-state device 
specs has also been deleted. 

One of the most repeatedly 
mentioned attributes of the 
1979 Handbook is the "Narrow 
Band Voice Modulation" chap-
ter. The Handbook's coverage 
of NBVM is largely a rehash of 
the QST articles and, in some 
cases, is a word-for-word repro-
duction. Experimenters looking 
for parts suppliers and discrete 
filter design information will be 
very disappointed. 

In the enthusiasm for NBVM, 
such modes as RTTY. slow 
scan, and facsimile seem to 
have been forgotten. It is 
ironical that a book devoted to 
state of the art neglects even a 
short reference to these "spe-
cialized communications tech-
niques" that many ham/ex-
perimenters are involved in. 
ARRL publications are sorely 
lacking in this area. 

In keeping with the state-of-
the-art theme, the FM and re-
peater chapter includes infor-
mation on tone-decoding cir-
cuitry as well as a "practical 
synthesizer." However, there is 

no complete schematic for an 
FM transmitter or receiver. In 
this chapter as well as in most 
of the others, the editors have 
chosen to include many subcir-
cuits dealing with a specific 
part of a rig. 
The chapters on propagation, 

transmission lines, and anten-
nas have been partially rewrit-
ten. Theory sections tend to be 
more mathematically oriented 
than earlier editions, while 
specific construction details 
are fewer. 
If you are an "appliance 

operator" who doesn't care how 
your station works, then you 
may find the Handbook to be a 
waste of money. Highly knowl-
edgeable hams looking for the 
latest in microprocessor control 
will probably be disappointed 
with the 1979 Handbook. Begin-
ners searching for a wire-by-
wire description on building 
their first rig may be frustrated 
with the Handbook's contents. 
Like its predecessors, the 1979 
Radio Amateur's Handbook is 
not a rigorous text on electronic 
theory; instead, it is a reference 
and idea book for hams willing 
to think. 

Tim Daniel N8RK 
Oxford OH 

FCC 
Reprinted from the Federal Register. 

AMATEUR EXTRA CLASS LICENSE 

Eliminating Granting of Credit Toward th• Te-
legraphy Portion of Examination to Former 
Hold•rs of th• Amateur Extra First Class L,-

AGENCY:  Federal  Communications 
Commission, 

ACTION: Notice of proposed rulemak-
ing. 

SUMMARY: The Commission is pro-
posing to delete §97.25(d) from its 
Rules. This provides credit toward the 
telegraphy portion of the Amateur 
Extra Class license examination to 
holders of the former Amateur Extra 
First Class license and its successor li-
censes. 

DATES: Comments shall be filed by 
April 30. 1979. and Reply comments 

shall be filed by May 30, 1979. 

ADDRF-SSES:  Comments  shall  be 
filed with: Secretary, FCC. 1919 M 
Street, N W.. Washington, D.C. 20554. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Mr. Philip W. Savitz, Personal Radio 
Division, (202) 632-7175. 

SUPPLEMENTARY INFORMATION: 

Adopted: February 14, 1979. 

Released: February 27. 1979. 

By the Commission: Commissioner 
Quello absent. 
1. In accordance with the Adminis-

trative Procedure Act, 5 U.S.C. 553. 
and §I.412 of the Commission's Rules, 
the Commission hereby gives Notice of 
Proposed Rule Making in the above 
captioned matter. 

2. During the period from June 1923 
to June 1933 the Federal Radio Com-
mission issued Amateur Extra First 
Class operator licenses. Subsequently, 
the equivalent license issued by the 
Federal Communications Commission 
was designated "Class A," and then 
"Advanced." 
3. In 1952 the Commission created 

the Amateur Extra Class license. Ob-
taining this license requires successful 
completion of written examinations in 
nine areas of basic, general, intermedi-
ate and advanced amateur practice. 
These written examination require-
ments are much more stringent than 
those associated with the Amateur 
Extra First Class license. However, the 
telegraphy  proficiency  requirement 
for the Extra First license was 20 
words per minute, which is the same 
as the current requirement for the 
Amateur Extra Class license. 
4. Recognizing this identical telegra-

phy requirement, the Commission, in 
its Report and Order in Docket No. 
19163, released on September 13. 1972, 
amended §97.25(d) of its Rules to pro-
vide that credit for the telegraphy 
portion of the Amateur Extra Class 

examination be granted to applicants 
who present proof of having continu-
ously held the Amateur Extra First 
Class license and its successor licenses. 
5. Section 97.25(d) has now been in 

effect for more than six years. Recent-
ly, the number of persons seeking ex-
amination credit pursuant to this pro-
vision has declined to the point where 
such an application is now a rarity. As 
it appears that § 97.25(d) has become 
obsolete, the Commission is proposing 
its deletion from the Rules, effective 
six months from the adoption of such 
an order. This delay will give any 
former holder of the Amateur Extra 
First Class license who may remain a 
final opportunity to receive telegraphy 
credit toward the Amateur Extra Class 
examination. 
6. The specific rule amendments we 

are proposing are set forth below. Au-
thority for these proposals is con-
tained in Sections 4(i), 5ici, and 303 of 
the Communications Act of 1934, as 
amended. We invite interested parties 
to submit comments concerning our 
proposals on or before April 30. 1979, 
and reply comments on or before May 
30, 1979. An original and five copies of 
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all comments and reply comments 
shall be furnished the Commission, 
pursuant to § 1.419 of the Rules. Re-
spondents wishing each Commissioner 
to have a personal copy of the com-
ments may submit an additional six 
copies. Members of the public wishing 
to express interest In our proposals 
but unable to provide the required 
copies may participate informally by 
submitting one copy of their com-
ments, without regard to form, pro-
vided the correct Docket number is 
specified in the heading of the com-
ments. All comments and reply com-
ments filed in this proceeding should 
be sent to the Secretary. Federal Com-
munications Commission, Washington, 
D.C. 20554. 
7. Individuals wishing to inspect the 

comments and reply comments filed in 
this proceeding may do so during regu-
lar business hours, 8:00 A.M. to 5:30 
P.M., Monday through Friday, in the 
Commission's Public Reference Room, 
1919 "M" Street, N W.. Washington, 
D.C. 20554. 
8. For further information contact 

Mr. Philip W. Savitz, Personal Radio 
Division, FCC, 1919 "M" Street. NW. 
Washington, D.C. 20554. (202) 632-
7175. 

FEDERAL COMMUNICATIONS 
COMMISSION, 
WILLIAM J. TR ICARICO, 

Secretary. 

The Federal Communications Com-
mission proposes to amend Part 97 of 
Chapter 1 of Title 47 of the Code of 
Federal Regulations as follows: 

§97.23 (Amended] 

1. In § 97.25 paragraph (d) is deleted 
and paragraph (e) is redesignated as 
paragraph ( d ). 

PART 2-FREQUENCY ALLOCATIONS 

AND  RADIO  TREATY  MATTERS: 

GENERAL  RULES  AND  REGULA-

TIONS 

PART 97 -AMATEUR RADIO SERVICE 

Amendments of Rules Concerning the 

Northern Mariana Islands 

AGENCY:  Federal  Communicat ions 
Commission. 

ACTION: Order (Rulemaking). 

SUMMARY: The Northern Mariana 
Islands has recently been added to the 
Commission's  jurisdiction.  Certain 
charts and tables in the amateur rules 

are being amended to reflect  this 
change in the Commission's jurisdic-

tion. 

EFFECTIVE DATE: March 13, 1979, 

ADDRESSES:  Federal  Communica-
tions Commission, 1919 ''M" St. N W.. 
WaShington, D.C. 20554. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Mr. Robert Gassier. Private Radio 
Bureau (202-634-6620). 

SUPPLEMENTARY INFORMATION: 

In the matter of amendments of 
Parts 2 and 97 of the Commission's 
rules concerning the Northern Mari-
ana Islands. 
Adopted: February 22, 1979. 
Released: March 2, 1979. 
By the Commission: 

I. On January 9, 1978. as a step 
toward eventual political union with 
the  United States  as  a Common-
wealth, the Northern Mariana Islands 
came under the jurisdiction of those 
laws of the United States which have 
general applicability to the several 
States. Previously, these islands were 
administered by the United States for 
the United Nations as part of the 
Trust Territory of the Pacific Islands. 
and those persons seeking authoriza-
tion to operate a radio station were re-
quired to apply to the High Commis-
sioner of the Trust Territory of the 
Pacific Islands. As of January 9. 1978, 
the  Communications  Act  of  1934, 
being a law of general applicability to 
the several States, became applicable 
to the Northern Mariana Islands, and 

jurisdiction over radio stations on the 
Northern Mariana Islands passed from 
the High Commissioner to the Federal 
Communications Commission. 
2. Certain amendments to the rules 

governing the Amateur Radio Service 
in Parts 2 and 97 of the Commission's 
Rules are necessary to reflect the 
change of status of the Northern Mar-
iana Islands. Two minor amendments 
to Parts 2 and 97 concern the frequen-
cy bands available to amateur radio 
operators on the Northern Mariana Is-
lands. The Northern Mariana Islands 
lie in Region 3. Most of the rest of the 
United States lies in Region 2. Inter-
national allocations for the Amateur 
Radio Service are different for Region 
3 than for Region 2. Footnote NG62 to 
§ 2.106  and  §97.61(bX4)  are  being 

amended to reflect this. 
3. The other two amendments con-

cern the use of the 1800-2000 kHz 
amateur band. Because this band is 
shared  with  the  radionavigat ion 
(LORAN-A) service, input power is 
limited according to geographic area. 
The charts in footnote NG15 to § 2.106 
and §97.61(b)(2) are being amended to 
add the Northern Mariana Islands to 
the list. 
4. Authority for these rule changes 

is contained in Sections 4(i) and 303 of 
the Communications Act of 1934. Be-
cause these amendments are basically 
minor changes in the rules to reflect 
the addition of the Northern Mariana 
Islands to the Commission's jurisdic-
tion, the Commission finds that, for 
good cause, the notice and public pro-

cedures provisions of the Administra-
tire Procedure Act are unnecessary (5 
U.S.C. 553(b)). For more information 
about these rule changes, contact Mr. 
Robert Cassler, Personal Radio Divi-
sion. FCC. 1919 "M" Street. N W.. 
Washington,  D.C.  20554  (202-634-
6620). 
5. Accordingly, it is ordered that, ef-

fective March 13, 1979, Part 2 and 
Part 97 of the Commission's Rules are 
amended as set out in the Appendix. 

(Secs. 4. 303. 48 Stat., as amended: 1066. 
1082: 17 U.S.C. 154. 303.) 

APPENDIX 

Part 2 of Chapter I of Title 47 of the Code of Federal Regulations is amended a.s follows: 
1. In Section 2.106. footnote NG15, and footnote NO 62 are amended to read as follows: 

*2.106 Table of frequency allocations 
•  • 

NG15 • • • 
(a) • • • 
(4) " • 

Area 

• 

MAXIMUM DC PLATE INPUT POWER IN WATTS 

FEDERAL COMMUNICATIONS 
COMMISSION, 

WILLIAM J. TRICARICO, 
Secretary, 

1800-1825  1325-1650 
SHE  kHz 

Day/Night  Day/Night 

Baker. Canton. Enderbury. Howland..  100/25 
Cloam. Johnston. Midway. Northern 
Msrlana   
American Samoa 

• 

0 
200/50 

• 

1850-1875 
kHz 

Day/N(ght 

1875-1900 
kHz 

Day Night 

100(2.9 

200 50 

1900-1925 
kHz 

Day/Night 

100/25 

100/25 
200.'50 

1925-1950 
kHz 

Day/Night 

1950-1975 
kHz 

Day Night 

1975 2000 
kHz 

Day/Night 

O  IN)/ 25 

•  100/25 
o  200/50 

- -
NG-62 Consistent with Resolution 10, Radio Regulations, Geneva, 1959, interregional amateur contacts in this band 

should be limited to that portion between 7000 and 7100 kHz. In the band 7100 to 7300 kHz, the provisions of No. 117 of 
the Radio Regulations, Geneva. 1959. are applicable. In addition, 7100 to 7300 kHz is not available in the following U.S. 
possessions: Baker, Canton, Enderbury, Guam, Howland, Jarvis, Northern Mariana Islands, Palmyra, American Samoa 
and Wake Islands. 

•  •  • 

Part 97 of Chapter I of Title 47 of the Code of Federal Regulations is amended as follows: 
2. In Section 97.61, paragraphs (b)(2) and (b)(4) are amended to read as follows: 

§97.61  Authorized frequencies and emissions. 

(b) • • • 
(2) • • • 

Area 

• 

• •  • 

MAXIMUM DC PLATE INPUT POWER IN W ATTS 

1800-1825 
kHz 

Day/Night 

1825-1650  1850-1875  1875-1900 
kHz  kHz  kHz 

Day.,Night  Day/Night  Day/Night 

Baker Canton. Enderbury. Howland .. 
Guam. Johnston. Midway. Northern 
Mariana   
American Samoa   

• 

100 '25 

200 5: 

• 

• 

• 

1900-1925 
SHE 

Day/Night 

1925-1950 
kHz 

Day/Night 

1950-1975 
kHz 

Day/Night 

• 

100/ 25 

200/50 

1975.2000 
kHz 

Day/Night 

100/25  100, 25 

100/25 
200/50 0 0 

• 

100. 25 
200 - 50 

(4) 3900-4000 kHz and 7100-7300 kHz are not available in the following U.S. possessions: Baker. Canton, Enderbury, 
Guam, Howland, Jarvis, the Northern Mariana Islands. Palmyra, American Samoa and Wake Islands. 

Ham Help  
An obviously demented 73 

author is looking for 455-kHz i-f 
components. These may be any-
thing from standard i-f trans-
formers to moderately-priced 
crystal and ceramic filters. 

They must be easily applied 
and usable with a wide range of 
solid-state devices, from junk-
box transistors to IC devices-
also, with tubes if possible. 
They must give good results in 
an i-f strip used for CW and/or 
SSB receiver use. 

Manufacturers, distributors, 
or surplus dealers foolish 
enough to provide me with 
technical info, application 
notes, and an easy way for 73 
readers to get their hands on 

the goodies may find them-
selves pestered unmercifully by 
73 readers wanting to purchase 
parts to see if the circuit really 
works. 

Alexander MacLean 
WA2SUT/NNNOZVB 
18 Indian Spring Trail 

Denville NJ 07834 

I need help in converting a 
Drake TR-3 to semi-break-in 
CW. I feel that there must be 
scme circuits for this obvious 
improvement of the TR-3 which 
possibly appeared in ham mag-
azines in the 60s. 
At present, my 15-year-old 

TR-3  must  be  manually 
switched between transmit and 
receive. The successor to the 

TR-3 , the TR-4, injects a tone in-
to the grid of the VOX amplifier 
circuit. Possibly, the same may 
be accomplished with the TR-3. 

Ron Yokubaitis WB5TKID 
PO Box 3554 

Austin TX 78764 

I need the RCA manual sec-
tions for the high-band CMC-60 
FM 60-Watt "boat anchor" rig 
(transmitter and dynamotor 
power supply only). I will 
duplicate and return within one 
week. 

Jack Myers W3RU 
5740 Auberger Dr. 
Fairfield OH 45014 

(513)-829-0511 

I need help with an SR-C802 
-the schematic diagram or 
owner's manual, preferably. 

Walt Persans WA2ZBE 
135 Roe St. 

Staten Island NY 10310 
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IS SOMETHING ELSE "JUST AS GOOD?" 

The Sangre de Cristo Mountains - E TO 'S backyard 

1111113114111111 
was arim 

esiiitatm-
a no 

ALPHA 374A 

New ALPHA owners often tell us. "I wish I'd saved my time and money and bought an ALPHA in the first rlace •• 
Why not benefit from their experiences? Compare first! 

TRY TO GET ANY OTHER MANUFACTURER TO TELL YOU - IN WRITING - THAT IT'S SAFE TO OPERATE HIS 
DESK TOP LINEAR AT A FULL D-C KILOWATT ... SAY FOR 24 HOURS KEY-DOWN. OR, ASK HIM FOR A FULL 
YEAR WRITTEN WARRANTY. LOTS OF LUCK! 

YOUR NEW ALPHA WILL HAPPILY AND COOLY RUN THAT KILOWATT KEY-DOWN . . . FOR 24 DAYS IF YOU 
WISH. AND YOU'LL BE PROTECTED BY ETO'S UNMATCHED WARRANTY FOR TWO YEARS. WE PUT IT IN 
WRITING ALL THE TIME. IT'S THE WAY WE BUILD AND WARRANT EVERY ALPHA! 

The new ALPHA's are the best we've ever built. 
Nothing else even approaches an ALPHA's combina-
tion of power, convenience, quality, and owner protec-
tion. The ETOIALPHA two year limited warranty offers 
you eight times as much protection as the industry-
standard 90 day warranty. 

The new ALPHA 374A adds NO-TUNE-UP operation 
to all the othe- traditional ALPHA qualities and capa-
bilities. You can hop instantly from one HF band to 
another, with full maximum legal power and with little 
or no amplifie- tune-up at all! (If new amateur bands 
are added, you can manually adjust your ALPHA to 
work them. too.) 

ET 

In 1974 the original ALPHA 374 set a stancard of high 
power convenience that has remained ur matched 
since. Despite its small size. not even one '374 owner 
ever burned out a power transforrrer. Impressive? The 
new '374A has an even huskier power supp y. And it 
has ETO's ducted-air system with acoustically-isolated 
centrifugal  blower to  insure cool.  whisper•quiet 
operation. 

Before you get serious about any cther brand of linear. 
compare its convenience and quality. its transformer 
heft, its cooling system efficiency and noise level - and 
its warranty • with the ALPHA's. Be sure to ask around 
about its reputation. 

Call or write for detailed literature and thoroughly 
check out all the great new ALPHA's  . so wou don't 
make a mistake. 

EHRHORN TECHNOLOGICAL OPERATIONS, INC. 

IP BOX 708, CANON CITY, CO 81212 (303) 275-1613 



Frequencies (kHz) 

Contests 
from page 21 

AWARDS: 
The ITU Trophy will be award-

ed to the country which earns 
the highest number of points 
computed as described above. 
The country which wins for 3 
consecutive years or 5 inter-
laced years will remain in 
possession of the trophy. The 
trophy will be awarded to the 
representative national asso-
ciation of radio amateurs of the 
winning country. Gold, silver, 
and bronze medals will be 
awarded to the 3 highest-
scoring radio amateurs in the 
world on each mode. Certifi-
cates will be awarded to the 
highest-scoring radio stations 
in each country on each mode. 
Depending on the number of 
contestants in each country. 

Station 
NAV 
Headquarters, Navy. 
Marine Corps MARS 
Washington, D.C. 

NNNIDNCG 
US Coast Guard 
MARS Radio Station 
Alexandria VA 

NNNONHZ 
CINCLANTFLT MARS 
Radio Station 
Norfolk VA 

WAR 
Headquarters, US 
Army MARS 
Washington, D.C. 

AIR 
U.S. Air Force MARS/ 
SITFA Radio Station 
Washington, D.C. 

NPG 
Navy Communication 
Station 
Stockton CA 

NNNOMET 
USMC Air Station MARS 
Radio Station 
El Toro CA 

NPL 
Navy Communication 
Station 
San Diego CA 

the contest committee will con-
sider more certificates. 
ENTRIES: 
Logs will be filled out sepa-

rately for each mode. Logs will 
follow the standard form and 
must be mailed before 30 June 
1979. Address entries to: 
LABRE, UIT Contest Coordina-
tion. PO Box 07-0004, 70.000— 
Brasilia, DF, Brazil. Logs re-
ceived after August 30 will not 
be computed for awards. In-
clude a QSL. a self-addressed 
label, and IRCs for personal 
contest results. Note: Look for 
special ITU calls worldwide! 

ARMED FORCES DAY 
May 19, 1979 

This year's observance of 
Armed Forces Day marks three 
decades of communications 
tests between the amateur 

Military 
Frequency (kHz)  Emission 

7385  RTTY 

14455  RTTY 

13975.5 (13973)  SSTV 

4005  CW 

6970 (6971.5)  LSB 

14385  CW 
20988.5 (20987)  USB 

7380 (7381.5)  LSB 

14440 (14398.5)  USB 

4001.5  CW 

4020 (4021 5)  LSB 

4030  RTTY 
6997.5  CW 
14405  CW 

20994 (20992.5)  USB 

4025 (4026 5)  LSB 

7305 (7306.5)  LSB 

7315  CW 
13977.5  CW 

14397 (14398.5)  USB 

4001.5 (4003)  LSB 

4005  CW 

4010  CW 
6989  CW 

7301.5 (7303)  LSB 
7365  CW 
14375  CW 
20983  CW 

20998.5 (20997)  USB 

7347.5  RTTY 

13922.5  RTTY 

14390.5 (14389)  SSTV 

•SSTV from NAV will run from 1300-2100 UCT 19 May 1979 
• 'SSTV from NPL will run from 1600-2400 UCT 19 May 1979 

Table 1. 

Transmitting Station 
NAM 
U.S. Navy Communications Area 
Master Station, Norfolk VA 

GXH 
U.S. Navy Communication Station 
THURSO, Scotland, United Kingdom 

NPG 
U.S. Navy Communication Station 
Stockton CA 

NDT 
U.S. Navy Communication Station 
Yokosuka, JA 

WAR 
Headquarters, U.S. Army 
Washington, D.C. 

AIR 
2045th Communications Group 
Andrews Air Force Base 
Washington, D.C. 

Table 2. 

radio fraternity and military 
communications systems. 
Since 1950, this event has been 
scheduled during the month of 
May and has emphasized a con-

Appropriate 
Amateur Band (MHz) 

7.00-7.050 

14.25-14.35 

14.225-14.250' 

3.5-3.65 

7.050-7.100 

14.0-14.1 
21.25-21.45 

7.2-7.3 

14.1-14.25 

3.5-3.75 

3.775-4.0 

3.65-3.775 
7.0-7.15 
14.0-14.2 
21.25-21.45 

3.9-4.0 

7.25-7.30 

7.025-7.20 
14.025-14.20 
14.275-14.350 

3.775-4.0 

3.5-3.65 

3.65-3.75 
7.00-7.025 
7.025-7.050 
7.050-7.075 
14.00-14.025 
21.0-21.2 
21.27-21.40 

7.075-7.1 

14.075-14.1 

14.225-14.250* 

4005, 7380, 14400 

7394, 14520 

4010, 7347.5, 13922.5 

7430, 15500 

4030, 6997.5. 14405 

4025, 7315, 13997.5 

tinuing climate of mutual assis-
tance and warm esteem. Satur-
day, May 19, 1979, has been 
designated as the 30th Annual 
Armed Forces Day. 

A featured highlight of the na-
tionwide celebration will be the 
traditional military-to-amateur 
crossband communications 
tests. These tests give amateur 
operators an opportunity to 
demonstrate their individual 
technical skills and to receive 
recognition from the Secretary 
of Defense or the appropriate 
military radio station for their 
proven expertise. 

The proceedings will include 
operations in continuous wave 
(CW), single sideband voice 
(SSB), radioteletype (RTTY), and 
slow-scan television (SSTV). 

Special commemorative QSL 
cards will be awarded to 
amateurs achieving a verified 
two-way radio contact with any 
of the participating military 
radio stations. Those who 
receive and accurately copy the 
Armed Forces Day CW and/or 
RTTY message from the Secre-
tary of Defense will receive a 
special commemorative cer-
tificate from the Secretary. In-
terception by shortwave listen-
ers (SWLs) is not acknowledged 
by QSL cards; however, anyone 
can qualify for a certificate by 
copying the Secretary's mes-
sage. 

Crossband Radio Contacts 
The military-to-amateur 

crossband operations will be 
conducted from 19/1300 UCT 
(Universal Coordinated Time) to 
20/0245 UCT May 1979. Military 
stations will transmit on select-
ed military frequencies and 
listen for amateur stations on 
those portions of the amateur 
bands indicated in Table 1. The 
military operator will specify the 
particular frequency in the ama-
teur band to which he/she is 
listening. Duration of the con-
tact should be limited to three 
minutes. 
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CW Receiving Test 
The CW Receiving Test will 

be conducted at 25 words per 
minute. The broadcast will be a 
special Armed Forces Day mes-
sage from the Secretary of 
Defense to any amateur oper-
ator desiring to participate. A 
ten-minute CO call for tuning 
purposes will begin at 20/0300 
UCT. The Secretary of Defense 
message will be transmitted at 
20/0310 UCT from the stations 
on the listed frequencies in 
Table 2. 

RTTY Receiving Test 
The Radioteletype (RTTY) 

Receiving Test will be trans-
mitted at 60 words per minute. 
Radio station "AIR" will trans-
mit using 850 Hertz (wide) shift. 
All other stations will transmit 
using 170 Hertz (narrow) shift. A 
ten-minute CO call for tuning 
purposes will begin at 20/0335 
UCT. The special Armed Forces 
Day message from the Secre-
tary of Defense will be trans-
mitted at 20/0345 UCT. This test 
is to exercise the technical skill 
of the amateur operator in align-
ing and adjusting equipment. 
Transmission will be from the 
same stations and on the same 
frequencies as listed for the CW 
Receiving Test. 

Submission of Test Entries 

Transcriptions should be 
submitted "as received." No at-
tempt should be made to cor-
rect possible transmission er-
rors. 
Time, frequency, and call-

sign of the station copied as 
well as the name, callsign, and 
address (including zip code) of 
the individual submitting the 
entry must be indicated on the 
page containing the message 
text. Each year, a large number 
of acceptable copies are 
received with insufficient iden-
tification information, or the 
necessary information was at-
tached to the transcript and 
became separated, thereby 
precluding the issuance of a 
certificate. 
Entries should be submitted 

to the appropriate military com-
mand and postmarked no later 
than 25 May 1979. 
Stations copying NAM. GXH, 

NPG. or NDT submit entries to: 
Armed Forces Day Test, Chief, 
Navy-Marine Corps MARS, 
Bldg 13, NAVCOMMU WASH-
INGTON. Washington, D.C. 
20390. 
Stations copying WAR sub-

mit entries to: Armed Forces 
Day Test, Commander, United 
States Army Communication 
Command, ATTN: CC-OPS-
MARS, Fort Huachuca AZ 
85613. 
Stations copying AIR submit 

entries to: Armed Forces Day 
Test, 2045th COMM GP/DONV. 
Andrews Air Force Base, Wash-
ington, D.C. 20331. 

MASSACHUSETTS CISO PARTY 
Starts: 1200 GMT May 19 
Ends: 2200 GMT May 20 
This year's contest is spon-

sored by the Greater New Bed-
ford Contesters. A station may 
be worked once per band, with 
phone and CW being separate 
bands for the purposes of this 
contest. No crossband or re-
peater contacts are permitted. 
Mobiles and portables may be 
counted as new contacts each 
time a county change takes 
place. DX stations count for 
QS0 points only when worked 
by MA stations. 
EXCHANGE: 
RS(T) and MA county or state/ 
VE province. 
SCORING: 
All stations count 2 points for 

each completed SSB exchange, 
4 points for each CW exchange. 
MA stations multiply QS° 
points by total MA counties 
worked plus states and prov-
inces worked. Out-of-state sta-
tions multiply QS° points by 
total number of MA counties 
worked. As an added bonus, 
add 5 points to your total score 
for each sponsor station 
worked (W1FJI, N1AS, K1KJT); 
sponsors can only be worked 
once for bonus points. 
AWARDS: 
Certificates will be awarded 

to 1st, 2nd, and 3rd place win-
ners in each MA county as well 
as each state. Two special 
awards will be given -one to 
the ARC with the highest aggre-
gate score in MA (min. of 3 logs), 
and a second award to the sta-
tion in MA who submits the all-
time highest number of QS0s 
(now held by N1YY at 664 QS0s 
in 1978). In addition, a certif-
icate will be given to stations 
working all 3 sponsors. 
SUGGESTED FREQUENCIES: 
CW only-1810, 3560, 3720. 

7060, 7120, 14060, 21060, 21120, 
28060, 28120. 
Phone only -1820, 3960, 

7260, 14290, 21390, 28590. 
50.110. 
Use of FM simplex is en-

couraged; CW must be in CW 
bands only! 
LOGS & ENTRIES: 
Logging must conform to 

FCC rules-date, time, band, 
mode, callsign, state and prov-
ince worked, exchange RST. 
Submit separate summary 
sheet along with logs. Summary 
sheet information: name, call, 
mailing address, club affiliation 
for aggregate score, total QS° 
points, multipliers, and total 
score. Deadline for mailing is 
June 30. For awards and re-
sults, send an SASE to Arthur 
Marshall W1FJI, 60 Meadow 
Rd., Westport MA 02790. 

MICHIGAN QS° PARTY 
Contest Periods 

1800 GMT Saturday. May 19 
to 0300 GMT Sunday. May 20 
1100 GMT Sunday, May 20 to 
0200 GMT Monday. May 21 

Sponsored by the Oak Park 
ARC with phone and CW com-
bined into one contest. Mich-
igan stations can work MI coun-
ties for multipliers. A station 
may be worked once on each 
band/mode. Portable/mobiles 
may be counted as new con-
tacts  each  time  county 
changes. 
EXCHANGE: 
RS(T), QS° number, 0TH = 

MI county or state/country. 
SCORING: 
Multipliers are counted only 

once. MI stations score 1 point 
per QS° times sum of states, 
countries, and MI counties on 
phone. Each CW contact is 2 
points per QS°. KL7 and KH6 
count as states. VE counts as a 
country. Max. multiplier is 85. 
Non-MI stations score QS0 
points times number of MI 
counties. QS0 points are as 
follows: 1 pt. for each MI phone 
0S0, 2 points each CW QS0, 5 
points each club station con-
tact W8MB. Max. multiplier is 
83. VHF-only entries same as 
above except multipliers per 
VHF band are added together 
for total multipliers. No repeater 
contacts allowed, but 5 points 
for each OSCAR QS0. 
FREQUENCIES: 
CW-1810, 3540, 3725, 7035, 

7125, 14035, 21035, 21125, 
28035, 28125. 
Phone -1815, 3905, 7280, 

14280, 21380, 28580. 
VHF-50.125, 145.025. 

AWARDS: 
Only single-operator stations 

qualify. MI trophies to high MI 
score, high MI (upper peninsula) 
score, high aggregate club 
score. Plaque to high VHF-only 
entry and high mobile. Certifi-
cates to high score in each 
county with minimum of 30 
QS0s. Out of state-high out-
of-state trophy and certificates 
for high score in each state and 
country. 
ENTRIES: 
A summary sheet is re-

quested showing the scoring 
and other pertinent information, 
name and address in block let-
ters, and a signed declaration 
that all rules and regulations 
have been observed. MI sta-
tions include club name for 
combined club score. Party con-
tacts do not count toward the 
MI Achievement Award unless 
one fact about MI is com-
municated. Members of the MI 
Week QS0 Party Committee are 
not eligible for individual 
awards. Decisions of the con-
test committee are final. Re-
sults will be final on July 31 and 
will be mailed to all entries. 
Mailing deadline is June 30, 
1979, to: Mark Shaw K8ED, 3810 
Woodman, Troy MI 48084. 

ACHIEVEMENT CERTIFICATES 
1979 will be the 21st year that 

hams have had their own pro-
gram to publicize Michigan and 
its products. Just as for the past 

20 years, the Governor will 
award Achievement Certifi-
cates to hams who take an ac-
tive part in telling the world of 
Michigan's  unlimited  re-
sources, opportunities, and ad-
vantages. 
Certificates are awarded on 

the following basis: 
1)A MI ham submits log infor-

mation and names and address-
es (if possible) of 15 or more 
contacts made to out-of-state or 
DX hams with information 
regarding MI. 
2) An out-of-state ham, in-

cluding Canada, submits log in-
formation and names and ad-
dresses (if possible) of at least 5 
MI hams who relate facts to him 
about MI. 
3) A foreign ham, excluding 

any resident of Canada, sub-
mits the call letters and name/ 
address plus log information for 
at least 1 MI ham who has told 
him about MI. 
4) Only QS0s made during MI 

Week, May 19-26, will be 
considered valid! 
All applications for certif-

icates must be postmarked by 
July 1 and mailed to Governor 
William Milliken, Lansing MI 
48902. 
For your information, the 

state bird = robin, fish = trout, 
flower = apple blossom, state 
tree = white pine, stone = 
Petoskey Stone. 

PERSONAL 
COMMUNICATIONS ESSAY 

COMPETITION 
The Personal Communica-

tions Foundation is pleased to 
announce its 1979 law student 
essay competition. 
Any person who is a student 

in good standing at an ABA. 
accredited law school on Febru-
ary 15, 1979, is eligible to par-
ticipate. Prizes of $500, $250, 
and $100 are being offered. In 
addition, the Foundation will 
endeavor to have the winning 
essays published in a national 
bar journal. 
The general subject matter of 

the essay must deal with one or 
more of the legal aspects of per-
sonal communications by use 
of amateur radio, Citizens Band 
radio, monitors, and/or radar 
detectors. Within this area, sug-
gested topics include, but are 
not limited to, constitutional 
issues, federal v. state and local 
regulation, effects upon proper-
ty use and values, zoning and 
land-use considerations, and 
civil and/or criminal liabilities in 
connection with equipment op-
eration (exclusive of FCC pro-
ceedings). 
Essays may be of any length. 

They must be typed, double-
spaced. Footnotes must appear 
at the end of the essay and con-
form to the current edition of A 
Uniform System of Citation pub-
lished by Harvard Law Review 
Association. 
All essays must be received 
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at the offices of the Personal 
Communications Foundation 
on or before October 1, 1979. 
Contestants must include, in 
addition to their name, mailing 
address, and telephone num-
ber, the name and address of 
their law school. Essays will be 
returned only if they are accom-
panied by a self-addressed, 
stamped envelope. 
All entries will be judged by a 

committee of the Board of 
Trustees of the Foundation. The 
decision of the judges is final, 
and all entries will become the 
property of the Foundation. 
Winners will be announced no 
later than November 30, 1979. 
The Personal Communica-

tions Foundation is a nonprofit 
California corporation dedicat-
ed to the collection and dissem-
ination of legal research and in-
formation concerning personal 
communications. Its Board of 
Trustees is composed of law-
yers, judges, and law-school 
professors who are licensed 
amateur radio and/or Citizens 
Band operators. Inquiries and 
essays should be addressed to 
Kenneth S. Widelitz, President, 
Personal Communications 
Foundation, 10960 Wilshire 
Boulevard, Suite 1504, Los 
Angeles, California 90024. 
Telephone (213)-478-1749. 

THE SASOUATCH AWARD 
Sponsored by the Chilliwack 

Amateur Radio Club, the re-
quirements are as follows: Eye-
ball contact with one Sas-
quatch, radio contact with two 
Sasquatch. Canadian and Con-
tinental US work six amateurs 
in the Chilliwack District, of 
whom three shall be club mem-
bers. DX stations work five con-
tacts, of which two shall be club 
members. Use all bands and all 

modes with all contacts made 
after March 1, 1979. The cost is 
$1.00 for VE/W, 3 IRCs for DX. 
Send log data only. QSLs not re-
quired. Apply to: Chilliwack 
Amateur Radio Club, c/o 317 
Marshall Avenue, Chilliwack, 
BC, Canada V2P 3J5. 
Chilliwack ARC Members: 

VE7s—AFA, AHN, AIO, AKD, 
AND, BEN. BHG, BYU, BZY, 
EWO, EX, FK, NHF, PU, ON, RS, 
TL, ZI. Local Area Calls (VE7s)— 
AGZ, AYZ, BBV, BDH. BIF, BLB, 
BPW, CBQ, CIO, CIW, CIX, COO, 
GM. 

JEFFERSON DAVIS 
MONUMENT AWARD 

The Pennyroyal Amateur 
Radio Society of Hopkinsville 
KY will be operating portable 
from the Jefferson Davis Mem-
orial Park on June 3, 1979, from 
0001 to 2359 GMT. This certified 
sequential award will be issued 
to any station presenting writ-
ten confirmation of contact 
with a PARS member during the 
QS0 period, or any ten Ken-
tucky amateurs during the year. 
Awards may be obtained by 
sending $2.00 and the QSL 
cards to: PARS, PO Box 1077, 
Hopkinsville KY 42240. The QSL 
cards will be returned with the 
award. Frequencies to be moni-
tored are as follows: Novice-
3740. 21140, 28140; General — 
3970, 7270, 14310, 21370, 28610. 

NORTHERN LIGHTS AWARD 
The Northern Lights Award is 

offered by the Northern Lights 
Chapter of the QCWA and is 
available only to members who 
are located outside the state of 
Alaska. Make contacts with 
three (3) members of the North-
ern Lights Chapter on any 
mode, any band, and any time 
after November 11, 1975. This is 
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Has this day submitted satisfactory erldonc• 
that their station has fulfilled 
the requir•rnents for this award. 
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Mopl 1"..1110. Roatyth 

ti;f4'  TVATO)14.41731  
Manage. 

a one-time free award! Send a 
list of the three confirmed con-
tacts, giving the date and time 
of the contacts to the secretary: 
J. W. "Mac" McQueen KL7AVX, 
1928 East Dimond Blvd., An-
chorage AK 99507. 

NOVICE WAS NET FORMING! 
For anyone interested, a 

Novice WAS net is forming at 
1400 GMT on Saturday morn-
ings on 21.125 MHz. Net control 
stations are KA8AKL and 
WD8RUH. Check in with 0TH 
and state(s) needed. Listen for 
QST WASN or NWASN to locate 
the net. For more information, 
contact Rick Todd KA8AKL, 
14470 Basslake Rd., Newbury 
OH 44065. 

FAR SCHOLARSHIPS 
The Foundation for Amateur 

Radio, Inc., a nonprofit orga-
nization with its headquarters in 
Washington DC, announces its 
intent to award six scholarships 

for the academic year 1979-80. 
All amateurs holding a license 
of at least the FCC General 
Class or equivalent can com-
pete for one or more of the 
awards if they plan to pursue a 
full-time course of studies 
beyond high school and are en-
rolled in or have been accepted 
for enrollment in an accredited 
university, college, or technical 
school. The scholarship awards 
range from $250 to $800, with 
preference given in some of 
them to residents of various 
areas. 
Additional information and 

an application form can be re-
quested by letter or postcard, 
postmarked prior to June 1, 
1979, from: FAR Scholarships, 
8101 Hampden Lane, Bethesda 
MD 20014. 
The Foundation is devoted 

exclusively to promoting the in-
terest of amateur radio and 
scientific, literary, and educa-
tional pursuits which advance 
the purposes of amateur radio. 

from page 18 

if 50 others would follow suit . . . 
for what? People who subscribe 
to QST get their money's worth 
in the magazine. If they are 
sending in the money to buy 
representation, then I think they 
are getting cheated. Sure, QST 
could be better. .. . but it's cer-
tainly worth the subscription 
price, even at the new rate of 
$18 per year . . . which is about 
time. 
If there are any 73 loyalists 

reading this, go soak your head. 
If there are any ARRL loyalists, 
go soak your head and leave it 
under. —Wayne. 

THE HP3422--- - 1 

John M. Murray W1BNN 
4 Kenwood Circle 
Bloomfield CT 06002 

Dear Mr. Murray, 
I enjoyed your article in the 

January, 1979, edition of 73 
Magazine concerning the ship 
that sank off Haiti. 

I have spent the last 3 years 
with the United States Coast 
Guard in San Juan, Puerto 
Rico, where I worked in com-
munications and the Rescue 
Coordination Center (RCC). We 

handle approximately five hun-
dred separate search and res-
cue cases each year under the 
direct control of the San Juan 
RCC. I do, however, remember 
the case of the HP3422, 
because of the part amateur 
radio played in saving these 
people's lives, and because I 
was on duty at the time of the 
incident and recall some of the 
procedures used. 

The initial call for assistance 
was copied by an amateur radio 
operator in the States, who in 
turn notified the Coast Guard. 
Because time is usually a very 
important factor in rescue 
cases, the Coast Guard at-
tempts to talk directly to the 
unit for locating, assisting, and 
other instructions, rather than 
using the longer and not-so-
efficient relay method. Al-
though we do have a number of 
club and personal amateur 
radio stations, in an emergency 
situation the FCC has allowed 
us to use any frequency with 
the distress unit providing it 

does not cause a problem with 
the defense of our country. In 
this particular case, the Coast 
Guard Communications Sta-
tion, Portsmouth VA, was our 
initial radio unit in contact with 
the vessel. The Coast Guard 
has several teletype and tele-
phone networks set up be-
tween the Navy, Air Force, 
other Coast Guard units, and 
civilian organizations in order 
to help perform our missions. 

During this case, many dif-
ferent military organizations 
were used in the attempt to get 
assistance to this vessel. The 
Navy assisted with the direc-
tion-finding work, which they 
supplied to the rescue aircraft 
(to get it within 1 mile of vessel), 
the Air Force helped with air-
craft, and the Coast Guard pro-
vided the major coordination 
and communications effort. So 
you see, even though it seemed 
that only one or two people 
were trying to get assistance 
and rescue these people, 
several different groups, in-
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cluding  amateur  radio 
operators, played an important 
part in the case. 
I will not go into any more 

details concerning this inci-
dent, because my memory and 
the facts might tend to differ 
with each other. However, for 
your information, the people 
were picked up by a passing 
merchant vessel diverted to the 
scene to assist. 

James C. Norton WD8EAI 
Cleveland OH 

NOTHING PERSONAL 

I like your magazine very 
much. It is probably the best 
ham publication on the market 
today! BUT ... it's not worth 
$15 a year to me. The last time I 
subscribed, I got a three-year 
subscription for that amount. 
I know what you are going to 

say. You're going to tell me how 
inflation has made the price go 
up and all that jazz. Well, that 
may be. I can't, however, keep 
paying what I believe to be an 
outrageous price. I'm sorry, OM, 
nothing personal. 

Clay Welsh W1P1 
Springfield MA 

VLF RECEPTION 

I very much appreciated your 
fine editorial on Sam Harris. I 
had the W8FKC call from about 
1948 to 1968 and knew Sam 
when he was at Brush Develop-
ment in Cleveland and lived in 
Burton, Ohio. I used to work 
him on 144 and 220 from my 
former homes in Hudson and 
Chagrin Falls, Ohio. when the 
bands were dull. I built several 
paramps based on his designs 
and used them for moontrack-
ing the very first series of 
Ranger moon probes with a 28' 
dish. In fact, the paramp 
designs were the basis for my 
being interviewed for a position 
at Arecibo by Dr. Drake and 
others up at Cornell back in 
about 1964-65. I didn't get the 
job, which is just as well, 
because I did not really have 
enough expertise at the time. 
However. I was also on a year's 
leave of absence from OU here 
in 1966-67 with a position as 
station manager of the mm-
wave dish supported by NRAO 
out at Kitt Peak AZ. I also spent 
a summer at Greenbank WV. All 
this was due in part to my in-
terest and ability in VHF 
microwaves as a result of Sam 
Harris' work on low-noise am-
plifiers, etc., so I feel Sam had 
some influence over my career. 
I have graduated to the dc-to-
500-kHz range now, teaching 
audio methods, supervising EE 
senior labs, and doing contract 
research on various NASA-, 
Signal Corps-, USCG-. and FAA-

supported grants and con-
tracts. 

I enjoy reading 73 very much, 
although sometimes the quali-
ty of the technical work is not 
too good. A case in point was a 
recent article regarding VLF 
signal reception. In his article 
about a simple VLF converter 
(73 Magazine, January, 1979), 
W3QVZ mentioned the use of a 
1000-foot (300-meter) longwire 
for WWVB, and only obtaining 
an estimated 20 uV at the input 
terminal. In theory, the 13-kW 
erp from WWVB at 60 kHz will 
develop a field intensity of 
about 100 uV/meter at W3QVZ's 
QTH in Woodbine, Maryland 
(see NBS Special Publication 
#432). Now, does this tell us 
that a 300-meter longwire 
strung out over the landscape 
only has an effective height of 
about 20/100 meters or only 20 
cm? This, in fact, might be ap-
proximately true considering 
the input attenuation involved 
and the inherent difficulty of 
making  accurate signal-
strength estimates with a long-
wire antenna at VLF. 
A longwire antenna system 

is just not the way to go at VLF. 
The antenna looks more like an 
extended groundwire, with 
much more capacitance to the 
variable noisy ground currents 
flowing in the earth than effec-
tive capacitance to the electric 
field above. Thus, the wire is 
picking up orders-of-magnitude 
more ground noise than signal. 
W3QVZ's comment that the an-
tenna leaves much to be de-
sired, even when used with a 
tuned circuit, is very true. 
There is a much better ap-

proach to this problem of VLF 
signal reception. A 3-meter-or-
so vertical whip antenna 
mounted up as high as possible 
and reasonably in the clear, 
with low capacitance to ground 
(but with a very good ground 
system at the receiver and 
underneath the antenna), can 
provide an effective height of 
20 to 60 cm. In Ohio, I can 
receive WWVB 60 kHz with an 
estimated 150 uV/meter field in-
tensity as developed on a 2 1/4 -
meter standard CB-type verti-
cal whip. In order to operate a 
vertical, it is usually necessary 
to have a unity-voltage-gain, 
high-input-impedance circuit at 
the antenna base. 
In my case, a preamplifier re-

lated to that presented in 73 
Magazine (May, 1978, pp. 
146-153), has a measured input 
capacitance of 85 pF with no 
antenna connected. The 2 1/4 -
meter vertical has a capaci-
tance of about 100 pF. The ef-
fective height is very roughly 
100/(85 + 100) meters, or about 
60 cm. I actually estimate 
about 90 uV for WWVB at the 
antenna terminal. If 90 uV is 
developed on an antenna with 
an effective height of 60 cm, 

then 100 cm (or a 1-meter 
theoretically perfect antenna) 
would develop about 150 uV. 
This approximately checks out 
with what WWVB says their 
60-kHz signal level should be at 
my location in Ohio. The point 
to make here is that 3meters up 
and vertical in the clear is bet-
ter than 300 meters long over 
the bush. 
There are a multitude of 

other problems connected with 
operating vertical whip anten-
nas, but they can be solved. In 
fact, these types of vertical 
antennas are now being used in 
military and marine VLF 
monitor systems for radio 
navigation throughout the 
world. The biggest single prob-
lem with all VLF E-field anten-
nas is providing a really good 
ground system and relatively 
low capacitance to ground at 
the antenna terminal. In VLF 
reception, we are trying to 
measure the potential dif-
ference between what we think 
is our local ground system and 
an ideal probe sticking out into 
free space. A long horizontal 
wire does not solve the prob-
lem. 
Another way of measuring 

antenna performance is to 
compare the actual height (or 
length) with the effective 
height. Thus the 21/4 -meter ver-
tical has an efficiency of [60 
cm/(2.75 x 100 cm)](100) = 22%, 
and the 300-meter longwire has 
an efficiency of [20 cm/(300 x 
100 cm)](100) = 0.07%, assum-
ing all our measurements are 
correct. Even if we are off by a 
factor of ten, the short vertical 
antenna is still better! 
Still another way of looking 

at the problem of a 300-meter 
longwire is to consider the 
height above ground. In the 
W3QVZ case, it was 60 feet, or 
about 20 meters, off the 
ground. The lead-in from this 
longwire may be a more effec-
tive antenna than the 300 
meters of longwire. The hori-

CAPACITANCE TO 
E- FIELD  ) 20 % 

CAPACITANCE TO 
GROUND  80 % 

zontal wire adds so much 
capacitance directly to a noisy 
ground plane that it is degrad-
ing the performance of the 
height above ground. A good 
rule to follow in designing a 
"flattop" horizontal wire is to 
make the length about equal to 
the height  and to place a 
buried counterpoise of radial 
wires in the ground underneath 
the whole antenna to provide a 
good earth ground. This is 
typically the type of antenna 
used for transmitting radio 
navigation beacons in the 
150-kHz to 400-kHz range with a 
height and width of 15 to 20 
meters. While the radiation effi-
ciency is low for transmitting at 
these frequencies because of 
the very long wavelength, the 
receiving efficiency can be 
quite high in terms of effective 
height when used with a low-
noise, high-input-impedance 
antenna coupler circuit. 
An attempt at illustrating the 

problem of a longwire antenna 
with a low height-to-length 
ratio (as compared with a short 
vertical whip) is shown in Fig. 1. 
The downward point lines in-
dicate the predominant cou-
pling to the ground plane, and 
the dotted lines pointing up-
ward show the coupling to the 
free-space electric field. In real-
world antennas at low frequen-
cies, it is often necessary to 
make a series of two-dimen-
sional electrolytic tank ex-
periments and plot the field 
contours by applying dc poten-
tial between an upper electrode 
and the bottom ground plane 
electrode containing the model 
antenna. The results are dif-
ficult to illustrate in two dimen-
sions. Fig. 1 is a rough pic-
torial representation of the 
situation, not to any scale, to il-
lustrate the idea of effective 
height (which is a purely math-
ematical concept). The main 
point we are trying to illustrate 
with all this is that it is impor-
tant to have the probe (antenna) 
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Fig. 1. E-field pictorial representation of VLF antennas. 
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out in the electric field as high 
as possible to minimize parallel 
capacitance and coupling to 
the local ground plane. In ama-
teur work with VLF antennas, 
we should stop thinking about 
the way antennas work at 80 
meters and up. Virtually all VLF 
E-field antennas are much 
shorter than a quarter wave-
length. We should consider the 
antenna as more like placing a 
high-impedance probe at the 
end of a cable connected to an 
oscilloscope, with the high-Z 
circuitry at the antenna de-
signed to minimize undesired 
noise pickup. (H-field loop 
antennas are a whole different 
story at VLF, suitable for some 
other author to present.) 
Another aspect of W3OVZ's 

article on the VLF converter is 
the trouble experienced with 
cross-modulation. The use of 
an LM318 bipolar IC as a wide-
band input stage amplifier is 
prone to this problem. The in-
put circuit, low-pass filter, and 
the input 10k summing resistor 
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used with the LM318 operate as 
an attenuator for low-level 
signals. This decreases the 
signal even before it is 
amplified. It is not common 
practice to use operational 
amplifier methods at the very 
first input stage of a com-
munications receiver. The sig-
nal-to-noise ratio is always 
decreased whenever an at-
tenuation network is inserted 
between the source and the 
amplifier. A better input stage 
amplifier is a JFET MPF102 or 
2N5457, each of which is much 
less susceptible to cross-mod-
ulation problems. 
Good DX-hunting on VLF! 

R. W. Burhans 
Athens OH 

+5 

1 MHz  n ,, t 100 KB 

227 MOD 

As a member of Army MARS, 
I am grateful to KH6JMU for his 
work on expanding the frequen-
cy range of the Yaesu FT-227R 
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Fig. 2. Added circuitry for "The Italian Freq Generator." 
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Memorizer to include some 
MARS coverage (73, March, 
1979). 
Following his instructions, I 

removed the red wire from pin 3 
and the blue wire from pin 7 on 
0712 (MC14028B), located on 
the PLL control board (PB-
1773A), and soldered them to a 
nearby ground. I found that the 
display became functional 
from 142.000 MHz to 149.995 
MHz, as he indicated it would. 
The unit would transmit out-of-
band below 144.000 MHz, but 
not above 147.995 MHz—which 
is required to work our local 
Army MARS repeater (148.01 in, 
143.99 out). 
After studying the diagram 

on page 19 of the owner's 
manual, I noted that although 
0712 controls the low-end 
cutoff, 0711 (MC14081B) con-
trols the high-end cutoff which 
must be overridden in order to 
transmit above 147.995 MHz. 
The "fix" is very simple. All 

that is required is to cut a 
1/16-inch gap in the foil leading 
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from pin 10 on 0711 to 0701, 
allowing 0713 to function prop-
erly above 148.000 MHz. This 
quick fix allows full transmit 
and receive functions from 
142.000 to 149.995 MHz, in-
cluding memory. (Would you 
believe 1600 channels?!) 
Perhaps this 15-minute 

modification will make the FT. 
227R attractive to MARS 
members who were consider-
ing other alternatives. 

Mike Zoruba N8AIF 
North Ridgeville OH 

GENERATOR IMPROVEMENT 

First off, thanks to Louis Hut-
ton K7YZZ for the translation 
and Sr. Mario Scarpelli I6THB 
for his design, "The Italian Freq 
Generator" (January, 1979). I 
would like to suggest an im-
provement to prevent a "race" 
condition. Separate pin 13 of IC 
X5 and add an R-S flip-flop as 
shown in Fig. 2. This modifica-
tion forces the "load" pulse to 
be equal to one half of the 
period of the generated signal, 
at least 50 ns at 10 MHz. Ten dif-
ferent 74192s were tried in the 
original circuit, with poor re-
sults above 5 MHz. With the 
modified circuit, the output 
signal is not "off 1 or 2 Hz at 
audio" and "several hundred 
Hz at MHz range," but is exactly 
"thumbwheel switch settings" 
plus "one" times the "multi-
plier switch" plus or minus the 
"reference oscillator error." 
I had to add an additional 5 

pF to the 33-pF and 100-pF ca-
pacitors to tune down to 3.400 
MHz and 1.000 MHz respective-
ly. Again, thanks for a good 
design, as I now have a signal 
generator which tunes from 
0.993 Hz to 10.000 MHz with ± 1 
ppm accuracy. 

Clancy Arnold W9AFV 
Lawrence IN 

P.S. If you change IC X20 from a 
7400 to 74S00 and use 2 unused 
gates of it for this modification, 
you add nothing to the parts 
count and gain an increase in 
drive power from 15 pF at 400 
Ohms to 150 pF at 93 Ohms. 

MEXICAN OPERATION 

First, I thought I'd let you 
know how much I enjoy your 
magazine and how much I ap-
preciate the fact that I can buy a 
subscription to it in Mexico for 
the same price as paid by state-
side subscribers. 
I thought some of your read-

ers might be interested in know-
ing that there is now a possibili-
ty that licenses may be issued 
to visitors to Mexico. Until 
recently, only Mexican citizens 
were permitted to hold amateur 
licenses, and Mexico has no 
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reciprocal agreements in force: 
however, due to a change in the 
regulations covering amateur 
operation in Mexico. permits 
may be issued up to a term of 6 
months to persons visiting Mex-
ico. 
I would suggest that anyone 

interested in obtaining such a 
permit submit a request to: 
Secretaria de Comunicaciones 
Y Transportes, Subdireccion 
General de Permisos Y Asuntos 
Internacionales, Depto. de Fre-
quencias Radioelectricas, Ofi-
cina de Licencias, Torre Central 
de Telecomunicaciones, Ave. 
Nino Perdido Y Cumbres de 
Aculzingo, Mexico 12, D.F., 
Mexico. 
I suggest that a photocopy of 

the current license be included, 
as well as a copy of the Mexican 
tourist card (obtainable at the 
airline or travel agency offices) 
and a statement that "In accor-
dance with Article 19, subsec-
tion b, of title 3. Regulations to 
Install and Operate Amateur 
Radio Stations as published in 
the Diario Oficial of July 4, 
1977," you are requesting con-
sideration of your request to be 
granted a temporary permit to 
operate. I would also suggest 
that a list of places to be visited, 
the approximate dates, and the 
equipment to be brought into 
the country be sent at the same 
time. 
I cannot guarantee that this 

will get the applicant a permit, 
but at least such a possibility 
exists, for the first time. 

Kenneth M. Price XE1TIS 
Irapuato, Mexico 

PURE BODIES 

In your editorial in the 
November, 1978, issue of 73, 
you express concern about the 
effects of radar radiation ab-
sorbed as one drives down the 
highways of New Hampshire. 
I submit that your concern is 

extremely parochial. You get 
zapped once every twenty miles 
or so. Consider the plight of 
those of us living on the heights 
just across the Hudson from the 
Big Apple—as one looks at the 
Empire State Building, one sees 
not only the TV antennas with 
their tremendous erp, but also 
all manner of dishes, yagis, cor-
ner reflectors, and horns aimed 
in our direction. And that is just 
a start —many other buildings 
from the Battery to uptown are 
also squirting a potpourri of rf 
our way. Of course, not all of 
this radiation is in the micro-
wave region, but a good deal of 
it is—and many of those UHF 
TV channels are getting mighty 
close —and running lots of 
Watts. 
I have no idea how much 

microwave energy I'm being 
subjected to, but if, as you 
claim, the highway dosage is 

5000 times the amount of leak-
age allowed from microwave 
ovens, I'm sure I'm being sub-
jected to a helluva lot more 
than that! 
When you start your Church 

of the Pure Body, I think I'd be 
ready to become a convert. I'd 
then be able to protest the viola-
tion of my religious principles 
by all those rf sources across 
the river. Do you think we could 
get them to install a copper-
screen rf fence along the top of 
our Palisades? As you say, if 
enough people protest, they 
can raise hell with the system. I 
don't want to move—I've lived 
here longer than the system has 
been imposing its rf on me. And 
the saddest part of all is that so 
much of the rf is being used to 
carry the pure unadulterated 
garbage that is the rule rather 
than the exception on the TV 
channels these days. 

Allen L. Barnett WB2OPM 
Jersey City NJ 

WRIST-COM 

Our January, 1979, issue con-
tained a brief mention of a proj-
ect to develop a "wrist radio" 
communications system. Since 
then, we've received an es-
pecially informative letter on 
the recent history of this con-
cept. An excerpt from the letter 
appears below. 

The conclusion one draws 
from your comments is that 
NASA was the first to concep-
tualize and develop a function-
ing two-way wrist radio. I feel 
that it would be more to your 
advantage to provide full 
coverage regarding the actual 
facts in the development of a 
two-way wrist radio communi-
cation system beyond the rep-
resentations provided by 
Chester Gould. 
In late 1972 and into 1973, I 

developed a concept and then a 
breadboard working model of a 
sophisticated two-way wrist-
worn communications system 
for deaf-blind persons which in-
cluded digital on-board control, 
outputting of a number of dif-
ferent types of messages, and 
Morse code capability. It also 
provided for signaling back to a 
base station in cases of an emer-
gency. We call it the "Wrist-
Com." For one version of the 
Wrist-Com wireless signaling 
system, the "Institutional 
Wrist-Corn," we required assis-
tance in microminiaturization, 
and, because of their reputa-
tion and willingness to assist, 
we entered into an agreement 
with the Technology Utilization 
Office of NASA which would re-
sult in their producing for us a 
system which was based upon 
our design specifications and 
breadboard, and which would 
be usable at the Helen Keller 

National Center for Deaf-Blind 
Youths and Adults by our staff 
and clients, and elsewhere. 
More than four years have gone 
by since the original commit-
ment was made. and NASA is 
still working on the project. 
(Since the original agreement, I 
have served as a technical con-
sultant to NASA.) 
I am quite disappointed that 

reports such as those occur-
ring in Microwave Systems 
News and 73 should give so 
much publicity to a device 
which is merely an artist's con-
ceptualization, when an actual 
system specifically designed 
to make use of a sophisticated 
two-way wrist radio and capa-
ble of satisfying many of the 
survival and signaling needs of 
severely handicapped people is 
presently being prototyped. 
Moreover, the prototype work is 
based on my designs devel-
oped here at the Helen Keller 
National Center. In light of the 
above, credit for the initial 
development of a practical two-
way wrist communication sys-
tem should be given to the 
Helen Keller National Center 
for Deaf-Blind Youths and 
Adults. 

Frederick M. Kruger, Ph.D. 
K2LDC 

Director of Research 
Helen Keller National Center 

Sands Point NY 

Thanks for providing us with 
the proper background on the 
Wrist-Com idea. Best of luck 
with the project, Fred, and be 
sure to keep us up to date on 
your progress. —Jeff DeTray 
WB8BTH11, Assistant Publisher. 

HAD IT 

I enlisted in the Navy in 1956, 
and ended up as a Radioman. In 
1962. while on my one and only 
tour of shore duty, I was sta-
tioned with several amateurs, 
and a friend of mine had quite a 
collection of back issues of CQ 
and QST. I spent a lot of time 
reading and enjoying these old 
magazines, especially "Never 
Say Die" and "Scratchi." So, I 
went and got a General class 
license. 
I spent many enjoyable hours 

working 20 CW from the small 
ham shack where I had the mis-
fortune to be stationed. I ended 
up with a big bunch of QSL 
cards (all of which were ac-
knowledged), and then went to a 
ship home-ported in a country 
without reciprocal privileges. 
About this time, the subscrip-

tion to CQ I had ordered finally 
caught up to me. Right away I 
opened it to W2NSD, only to 
find out it wasn't there; no 
Scratchi, either. Then I saw an 
editorial by the new editor, and 
the part that sticks in my mem-
ory after 15 years was some-

thing he wrote to the effect that 
there is no place in a ham 
magazine for levity. And that 
was why Wayne Green was no 
longer the editor. The next ten 
issues were passed on to my 
ham shipmates without being 
opened. Naturally, I never re-
newed that subscription. 
At the same time, I let my 

membership in the ARRL lapse, 
mainly because of incentive 
licensing. I didn't mind working 
harder for something more, but 
it really ticked me off to lose 
what I already had. 
In 1966, I became a subma-

rine sailor. No chance for ama-
teur radio there, but each time 
my license expired, I renewed it, 
thinking that one day I would be 
on the air again. In the mean-
time. I had tours on four sub-
marines, in Viet Nam, and in 
Taiwan. Finally, in 1976, I retired 
from the Navy. During my ca-
reer, I had been the leading Ra-
dioman in five different radio 
shacks, and only a Navy Radio-
man can tell you what that 
means to a Radioman. I had 
also managed to acquire a First 
Class Radiotelegraph license, 
and shortly after retiring, I re-
ceived my Merchant Marine 
Radio Officer's license and 
Z-card. I did not, however, at-
tempt to upgrade my amateur 
license, mostly because of a 
lack of interest. 
Shortly after I retired, I re-

ceived your offer of a three-year 
subscription at a special price, 
and I went for it. The first couple 
of issues got me thinking again, 
and over the past couple of 
years I have been doing quite a 
bit of soul-searching and dis-
cussing amateur communica-
tions with some of the amateurs 
I know. 
I have now reached the con-

clusion that after twenty years 
as a professional radio com-
municator, I've had it. Amateurs 
today are the same as they were 
when I started. If you manage to 
get in contact with one of them, 
either they are looking for as 
many contacts as possible or, if 
they are interested in com-
municating (rag chewing), 
which is my bag, it seems like 
all they can talk about is what 
gear they are using. The fact 
that I can receive them at all 
tells me that they have an 
antenna, a transmitter, and 
some sort of electricity hooked 
up to it. If I ask about the 
weather, they don't know be-
cause they haven't been out-
side of the ham shack for the 
past week. If I ask about the 
liberty where they are, such as 
the night spots, local attrac-
tions. etc., the contact either 
fades, or the other guy comes 
on like the caretaker at the local 
monastery. 
Well, now I have a job as a 

locomotive engineer. (That's the 
guy who runs the train.) I have a 
radio on my engine but I 
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couldn't tell you what frequency 
it's on. I suspect it's around 160 
MHz, on FM, but if it isn't, I'm 
not concerned. As a matter of 
fact, I'm not really all that con-
cerned about whether it works 
or not. And that's the limit of my 
two-way communications. 
If, as you fear, WARC takes 

away the amateur frequencies, 
I'm not going to mourn them. If I 
haven't made it clear why not, 
I'll spell it out here: incentive 
licensing. Once it went in, I went 
out and have stayed out. 
Well, Wayne, I know this is 

the type of letter you don't like 
to receive, but it is how I feel. If 
you want to cancel my subscrip-
tion now, that's okay. If not, I'll 
keep reading the magazines as 
they come until it runs out. but I 
won't be renewing it. 

Jack McCord KA4EXD 
Arlington VA 

OUT OF SIGHT 

I have just returned from an 

ARRL convention/hamf est, 
where I attended an ARMA 
(Amateur Radio Manufacturer's 
Association) meeting at which 
most of the ARRL board of 
directors also sat in. Since 
ARMA allows manufacturers, 
dealers, reps, and publishers to 
be members, the ARRL was 
classified as a publisher and 
allowed to participate in the 
meeting. The meeting started 
with just a handful of manufac-
turers and dealers and the 
group of ARRL directors. The 
first words that came from the 
ARMA meeting moderator were, 
"It has been said that ARMA is 
anti-ARRL-this is not so." 
With that, you could hear a sigh 
of relief in the form of a wheeze 
from the elderly ARRL board 
members. The main topic of the 
meeting was the 220 band and 
what to do with it. They also 
talked about the 10 meter ampli-
fier ban. 

As some of you know, the 
ARRL has asked the FCC to 
allow the use of 220 for the 

Novice for phone, hoping to 
bring more users to the band. 
ARMA wants to start an all-new 
entry level exam for 220, with a 
code recognition test (3 to 5 
wpm) and a Novice-type techni-
cal exam. The testing for the 
new class would be much like 
the Novice test, only the old 
term "Novice" would not be 
used. After all, who wants to be 
a novice at anything? The term 
"Communicator" will not be 
used either. They said that 
"communicator" sounds too 
much like CB and that the high 
emotional feeling of hams 
about that word would spell 
doom for the ARMA plan. So 
they have to come up with a 
name that all will go for. 
ARMA then disclosed its plan 

of attack. It called for $30,000 to 
go for a lobbyist to push a $1.5 
million FCC grant/funding pool 
for the "new class" license. 
ARMA said that the FCC had 
told them that if the money were 
appropriated, the new class 
could be on the air by midsum-
mer of '79. With that came the 

big question -Will the ARRL 
back ARMA and their plan? 
Silence fell over the room. 
ARMA members were on the 
edge of their chairs, and all you 
could hear were the tapping of 
toes, the counting of fingers, 
and the scratching of heads 
coming from the ARRL leaders. 
Then came the big answer: 
Well, maybe, but off the 
record -we don't want to make 
anyone in the "fraternity" mad 
at us and lose members. 

It seemed to me that the 
ARRL directors were looking 
after themselves as board 
members, but as elected repre-
sentatives they were not doing 
their job in any way. Even the 
next day, at the ARRL member-
ship meeting, the ARMA plan 
was not brought to light to the 
membership. If a phrase could 
be used to express the ARRL 
feelings on any issue that might 
have an impact on membership. 
it's "out of sight, out of mind." 
James W. Menefee, Jr. WA4KKY 

Jacksonville FL 

FCC 
Reprinted from the Federal Register. 

PART 97 -AMATEUR RADIO SERVICE 

Editorial Amendment Conc•rning 

Application for Station License 

AGENCY:  Federal  Coramunications 
Commission. 

ACTION: Correction of final rule. 

SUMMARY: FCC amends rule to cor-
rect error in paragraph sequence. 

EFFECTIVE DATE: March 13, 1979. 

ADDRESSES:  Federal  Communica-
tions Commission, Washington. D.C. 
20554. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Upton Guthery. Office of General 
Counsel, 202-632 6444. 

In the matter of editorial amend-
ment of §97.41 Rules of Practice and 
Procedure: Order. 

Adopted: February 26. 1979 

Released: March 2, 1979. 

1. To correct inconsistencies between 
the amendatory language and the par-
agraphing of the rule changes in two 
orders amending § 97.41 of the Rules. 
we are issuing this order specifying 
the correct text of that section. The 
orders in question are FCC 78-76, 43 
FR 7323, February 22, 1978. and FCC 
78-210, 43 FR 15331, April 12, 1978. 
2. Authority for this action is con-

tained in Sections 4(i) and 303(r, of 
the Communications Act of 1934, as 
amended, 17 U.S.C. 1546) and 303(r), 
and § 0.261(d) of the Rules. 47 CFR 
0.26I(d). Because the correction is edi-
torial in nature, compliance with the 
prior notice and effective date provi-
sions of 5 U.S.C. 553 is unnecessary. 
3. Accordingly, it is ordered. effec-

tive March 13, 1979, That § 97.41 is 
corrected to read as set forth below. 

(Secs. 4, 303. 48 Stat  as amended. 1066 
1082. 17 U.S.C. 154. 303.) 

R. D. LICIITWARDT, 
Executive Director. 

In part 97 of Chapter I of Title 47 of 
the  Code  of  Federal  Regulations, 
§ 97.41 is corrected to read as follows: 

97.11  Application for station license. 

(a) Each application for a club or 
military recreation station license in 

the Amateur Radio Service shall be 
made on the FCC Form 610-B. Each 
application for any other amateur 
radio license shall be made on the 
FCC Form 610. 
(b) One application and all papers 

incorporated therein and made a part 
thereof shall be submitted for each 
amateur station license. If the applica-
tion is only for a station license, it 
shall be filed directly with the Com-
mission's  Gettysburg.  Pennsylvania 
office. If the application also contains 
an application for any class of ama-
teur operator license, it shall be filed 
in ac cordance with the provisions of 
§ 97.11. 
(c) Each applicant in the Safety and 

Special Radio Services (1) for modifi-
cation of a station license involving a 
site change or a substantial increase in 
tower height or (2) for a license for a 
new station must, before commencing 
construction, supply the environmen-
tal information, where required, and 
must follow the procedure prescribed 
by Subpart I of Part I of this chapter 
(§§ 1.1301 through 1.1319) unless Com-
mission action authorizing such con-
struction would be a minor action with 
the meaning of Subpart I of Part I. 

PART 97 -AMATEUR RADIO SERVICE 

Extending Grace Period for Renewal 

of an Expired Amateur Radio Serv-

ice Operator License 

AGENCY:  Federal  Communications 
Commission. 

ACTION: Order (Rulemaking). 

SUMMARY:  The  Amateur  Radio 
Services rules are being amended to 
extend the grace period for renewal of 
an expired amateur radio license from 
one year to five years. At present, per-
sons who do not renew within one year 
of the expiration of their license must 
be retested in telegraphy and radio 
theory. Extension of the grace period 
will reduce the number of re-examina-
tions and/or requests for waiver of the 
re-examination requirement. 

EFFECTIVE DATE: March 16, 1979. 

ADDRESSES:  Federal  Communica-
tions Commission, Washington, D.C. 
20554. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Mr.  Stephen  J.  Francis.  Private 
Radio Bureau, (202-632-7175). 

SUPPLEMENTARY INFORMATION: 

Adopted: February 28, 1979. 

Released: March 5, 1979. 

Order. In the Matter of Amendment 
of Part 97 to extend grace period for 
renewal of an expired Amateur Radio 
Service operator license. 

1. The purpose of this Order is to 
amend Part 97 of the Commission's 
rules to lengthen the "grace" period 
for renewal of an expired amateur 
radio operator license. Section 97.13(d) 
of the Commission's rules now states 
that, If a license is allowed to expire, 
application for renewal may be made 
during a period of grace of one year 
after the expiration date. During this 
one year period of grace, an expired li-
cense is not valid." 
2. Applicants who allow the one year 

period of grace to expire must normal-
ly be reexamined to demonstrate again 
their qualifications to be amateur 
radio  operators.  The  Commission, 
however, receives many requests for 
waivers of § 97.13(d) from applicants. 
who, for various reasons, have unk-
nowingly permitted their licenses to 
lapse beyond the one year period of 
grace. 

3. In considering whether or not to 
grant waivers of § 97.13(d), the Com-
mission evaluates the circumstances 
surrounding the non-renewal of these 
licenses. The rule is waived in cases 
when (1) circumstances beyond the li-
censee's control, such as a physical dis-
ability or a death of a close family 
member prevent the licensee from 
filing a timely application and (2) the 
period since expiration of the "grace 
period" has been of brief duration. 
When a waiver is granted, the Com-
mission presumes the applicant is still 
fully qualified to operate an amateur 
station. 
4. It is evident from experience 

gained in processing several hundred 
requests for waivers in recent years 
that the overwhelming majority of re-
quests result in  waivers.  For  this 
reason. the Commission is amending 
§ 97.13(d) to change the period of 
grace from one to five years. The Com-
mission concludes that the five-year 
period is one in which it is reasonable 
to presume that the licensee will 
remain fully qualified. While there is 
no clear demarcation, we believe that 

an extension of this period beyond the 
equivalent of one additional license 
term is unwarranted. 
5. The rule amendment will reduce 

Commission workload in two ways: (1) 
The Commission will receive fewer re-
quests for waivers, each of which now 
require individual attention and han-
dling; and (2) the Commission will ad-
minister fewer second examinations to 
ex-licensees who failed to renew their 
licenses within the "grace period". 
6. Authority for these amendments 

is contained in Sections 4(1) and 303 of 
the Communications Act of 1934, as 
amended. The Commission finds, that 
for good cause the prior notice and 
public procedure provisions of the Ad-
ministrative Procedure Act (5 U.S.C. 
553) are unnecessary because the Com-
mission believes that there would be 
no objection to the relief from previ-
ously imposed restrictions. Early adop-
tion would simplify application filing 
requirements, accelerate the speed for 
processing applications, and  reduce 
delay in eliminating restrictions. 
7. It is ordered. That effective March 

16, 1979, Part 97 of the Commission's 
rules and regulations is amended as 
set forth below. 

(Secs. 4, 303, 48 Stat., as amended. 1066. 
1082; (47 U.S.C. 154, 303)) 

FEDERAL COMSIDNICATIoNS 
COMMISSION, 

W ILLIAM TRICARICO, 
Secretary. 

Part 97 of Chapter I of Title 47 of 
the Code of Federal Regulations is 
amended as follows: 

1. In § 97.13 paragraph (d) is revised 
to read as follows: 

g 97.13 Renewal or modification of opera-
tor license. 

• 

(d) If a license is allowed to expire. 
application for renewal may be made 
during a period of grace of five years 
after the expiration date. During this 
five year period of grace, an expired li-
cense is not valid. A license renewed 
during the grace period will be dated 
currently and will not be backdated to 
the date of its expiration. Application 
for renewal shall be submitted on FCC 
Form 610 and shall be accompanied by 
the applicant's expired license. 

AMATEUR RADIO SERVICE 

Terminating Proco•ding Concerning Operator 
Gasses, Privileges, and Requirements 

AGENCY:  Federal  Communications 
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Commission. 

ACTION: Termination of rule making 
proceeding. 

SUMMARY: The Commission decides 
to defer action on the "Communicator 
Class" and "dual ladder" amateur li-
censing. A petition for "lifetime" issu• 
ance of the Amateur Extra Class li-
cense is denied; and action is deferred 
on changing the procedure for meas-
uring amateur transmitter power. 

EFFECTIVE DATE: Not applicable. 

ADDRESSES:  Federal  Communica-
tions Commission. Washington, D.C. 
20554. 

FOR  FURTHER  INFORMATION 
CONTACT: 

James  E.  McNally, Jr..  Personal 
Radio  Division.  Private  Radio 
Bureau, (202) 632-7175. 

THIRD REPORT AND ORDER-
(PROCEEDING TERMINATED) 

Adopted: March 6. 1979. 

Released: March 14, 1979. 

In the matter of amendment of Part 
97 of the Commission's rules concern-
ing operator classes, privileges, and re-
quirements  in  the  Amateur  Radio 
Service. Docket No, 20282, RM-1016, 
1363, 1454, 1456. 1516. 1521, 1526, 1535, 
1568. 1572, 1602, 1615, 1629. 1633, 1656, 
1724, 1793, 1805, 1841, 1920, 1947, 1976, 
1991, 2030, 2043, 2053. 2149, 2150, 2162. 
2166, 2216, 2219, 2256. 2284, 2449. 
1. On December 16. 1974, the Com-

mission issued a Notice of Proposed 
Rule Making in the above-entitled 
matter which was published in the 
FEDERAL REGISTER on December 20, 
1974 (39 FR 44042). The major pro-
posed rule changes contained in the 
Notice were the following: 
(a) Creation of a 'dual ladder' licens-

ing structure; 
(b) Creation of a "Communicator 

Class" license having no telegraphy 
privileges or examination requirement; 
(el  Establishment  of  new  power 

limits based on transmitter peak enve-
lope power output; 
(d) New restrictions on licenses ob-

tained by means of volunteer-adminis-
tered mail examinations; 
tel Issuance of lifetime Amateur 

Extra Class operator licenses; and, 

(f) Modification of the frequencies 
and modes available to certain license 
classes. 

2. Because of severe manpower and 
time restrictions brought about by the 
huge surge in Citizens Band Radio 
Service applications since  1974. we 
were unable to undertake the prepara-
:ion of a comprehensive Report and 
Order andiessing ali of the issues 
raised it, the Notice. We did, however. 
ri•le.oe a l'xst Report and Order on 
June 15, 1976 (41 FR 25013) which 
amended the rules to reflect the fol-
lowing changes: 
(a) Except in cases where the appli-

cant  was  physically  disabled  (and 
where the Commission would select 
the volunteer examiner), volunteer-ad-
ministered examinations could only be 
given to applicants for the Novice 
Class license; 
(b) The Conditional Class license 

and the -conditional" (C) limitation 
on the Technician Class license were 
to be eliminated upon renewal. Licens-
ees holding the Conditional Class li-
cense were to be issued a regular Gen-
eral Class license, and holders of the 
Technician (C) Class license were to be 
issued regular Technician Class li-
censes; 
(c) The 175 mile distance eligibility 

criteria for the General (formerly 
Conditional) Class license was elimi-
nated; 
(d) Applicants for any class of ama-

teur license must take Element Two; 
tel Holders of the Technician Class 

license were given all Novice privi-
leges; and. 
(f) The maximum permissible input 

power for Novices was increased to 250 
Watts, 

3. Subsequently. on April 6. 1978, we 
released a Second Report and Order 
(43 FR 15324) which gave holders of 
the Technician Class license full oper-
aUng privileges above 50 MHz, and 
which changed the term of the Novice 
Class license from 2 years, non-renew-
able to 5 years, renewable. 
4. The purpose of this Third Report 

and Order is to dispose of the remain-
ing unresolved matters. 
5. First, we have decided to take no 

action at this time on the 'dual ladder' 
licensing structure proposed in the 
Notice, or on the creation of a "Com-

municator Class" license having no te-
legraphy privileges or requirements. 
We firmly believe in the principle, ar-
ticulated in the Notice, that in any li-
censing system there should be a logi-
cal relationship between the qualifica-
tion requirements and the operator 
privileges authorized at each license 
class level. We feel that the "Commu-
nicator Class", as proposed, was in 
keeping with this principle; and we do 
not agree with tile majority filing 
comments who asserted that the privi-
leges to be conveyed by the "Commu-
nicator Class" were "out of propor-
tion"  to  the  qualification  require-
ments. Nevertheless, since much time 
has elapsed since the issuance of the 
Notice (4 years), and since the Ama-
teur Radio Service has grown about 
50,', in that time period (with many of 
the new licensees coming from the 
Citizens Band Radio Service). it is our 
belief that the comments. and perhaps 
even  our  original  proposal,  have 
h,-come  somewhat  outdated.  Then, 
too, tremendous growth  has taken 
place in the citizens Band Radio Serv-
ice (1400% in 4 years); and we would 
like to get the views of these newer li-
censees on the need or desirability of a 
"codeless" class of amateur license. Ac-
cordingly, we hope  to revisit  this 
matter later this year in a new rule 
making proceeding. 

6. At this time, however, we will ad-
dress the matter of lifetime issuance 
of the amateur Extra Class license 
(RM-2030). In the Notice, we proposed 
to adopt this request since our records 
indicated that very few amateurs drop 
out of amateur radio after they have 
attained the amateur Extra Class. We 
pointed out, however, that while sec-
tion 303(L)(1) of the Communications 
Act of 1934. as amended, allows us to 
issue operator licenses for life, section 
307(d) limits the term of the concomi-
tantly issued station license to not 
more than 5 years. At best then, we 
would only be able to eliminate the 
need to retake the examination should 
the amateur neglect to renew his or 
her) license. 

7. In the years since the issuance of 
the Notice, however, we have become 
very sensitive to the adverse effects 
such "special case" consideration can 
have on our various personal (and 

amateur) radio service data processirg 
syqems. While we generally retain 
files containing information about ex-
pired licenses for periods in excess of 5 
years after the expiration date, to 
maintain  these  files  indefinately 
would be a new and burdensome re-
quirement, particularly in view of the 
fact that very few people would be ex-
pected to take advantage of the life-
time non-examination renewal privi-
lege. In a separate action, we have 
amended 197.13 to extend the "grace 
period" for all classes of license from 
one to five years. This extension will 
accommodate a great variety of per-
sonal circumstances which has been 
the basis of requests for waiver of the 
"grace period''; and it is, in our opin-
ion, an equitable alternative to a life-
time, non-examination renewal privi-
lege. Accordingly, we have decided to 
take  no  additional  action  on  this 
matter. 

8. Lastly. the comments filed in re-
sponse to our suggestion of establish-
ing new power limits based on trans-
mitter peak envelope power output 
were, in the main, negative. There 
were.  however,  several  respondents 
who did suggest innovative alterna-
tives to our proposal. While we have 
decided to take no further action on 
this matter at this time, we are still of 
the opinion that the state of present-
day  amateur  communications  war-
rants the use of better procedures to 
determine transmitter power than the 
"plate voltage times current" method. 
We intend to revisit this matter at a 
later time, and we encourage ama-
teurs. in the interim, to develop and 
disseminate data which could be used 
as a basis for a workable and state-of-
the-art measurement technique. 
9. Accordingly, pursuant to the au-

thority contained in Sections 4(i) and 
303 of the Communications Act of 
1934, as amended: It is ordered, That 
this proceeding is terminated. Further 
information about this action by the 
Commission may be obtained by con-
tacting Mr. James E. McNally. Person-
al Radio Division, FCC, 1919 M St.., 
N W.. Washington, D.C. 20554 (202-
632-7175). 

FEDERAL COMMUNICATIONS 
COMMISSION, 

W ILLIAM J. TRICARICO, 
Secretary, 

OSCAR Orbits 
  Courtesy of A MSAT 

The listed data tells you the time and place that OSCAR 7 and 
OSCAR 8 cross the equator in an ascending orbit for the first time 
each day. To calculate successive OSCAR 7 orbits, make a list of 
the first orbit number and the next twelve orbits for that day. List 
the time of the first orbit. Each successive orbit is 115 minutes 
later (two hours less five minutes). The chart gives the longitude of 
the day's first ascending (northbound) equatorial crossing. Add 
29 ° for each succeeding orbit. When OSCAR is ascending on the 
other side of the world from you, it will descend over you. To find 
the equatorial descending longitude, subtract 166° from the 
ascending longitude. To find the time OSCAR 7 passes the North 
Pole. add 29 minutes to the time it passes the equator. You should 
be able to hear OSCAR 7 when it is within 45 degrees of you. The 
easiest way to determine if OSCAR is above the horizon (and thus 
within range) at your location is to take a globe and draw a circle 
with a radius of 2450 miles (4000 kilometers) from your QTH. If 
OSCAR passes above that circle, you should be able to hear it. If it 
passes right overhead, you should hear it for about 24 minutes 
total. OSCAR 7 will pass an imaginary line drawn from San Fran-
cisco to Norfolk about 12 minutes after passing the equator. Add 
about a minute for each 200 miles that you live north of this line. If 
OSCAR passes 15 ° east or west of you, add another minute; at 30 °, 
three minutes; at 45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 
29.4-29.5 MHz downlink, beacon at 29.502 MHz. Mode 11 
432.125-.175 MHz uplink, 145.975-.925 MHz downlink, beacon at 
145.972 MHz. 

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

20387 
20400X 
20412 
20425X 
20437 
20450 
20462qrp 
20475 
20487X 
20500 
20512 
20525 
20537 
20550qm 
20563 
20575X 
20588 
20600 
20613 
20625 
20638qm 
20650 
20663X 
20675 
20688 
20700 
20713 
20725qrp 
20738 
20750X 
20763 

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

Oscar 7 Orbital Information 
Orbit  Date  Time  Longitude 

(May) (GMT)  of Eq. 
Crossing -1•Y 

1 004348  73.8 
2 013895  87.4 
3 0037:25  72.2 
4 0131:42  85.8 
5 0031:02  70.6 
6 0125:19  84.2 
7 002440  69.1 
8 011857  82.7 
9 001817  67.5 
10 011234  811 
11  0011:54  66.0 
12 010611  79.6 
13 0005:31  64.4 
14 005948  78.0 
15 015405  91.6 
16 0053:26  76.4 
17 0147:43  90.0 
18 004703  74.9 
19 014120  88.5 
20 0040:40  73.3 
21  0134:57  86.9 
22 0034:17  71.8 
23 0128:34  85.4 
24  0027:55  70.2 
25 012212  83.8 
26 002132  689 
27 011549  82.2 
28 001509  67.1 
29 0109:26  80.7 
30 0008:46  65 5 
31  0103:03  79.1 

5877Abn 
5891X 
5905Abn 
5919Abn 
5933Jbn 
5947Jbn 
5961Abn 
5975Abn 
5989X 
6003Abn 
6017Abn 
6031Jbn 
6045Jbn 
6058Abn 
6072Abn 
6086X 
6100Abn 
6114Abn 
6128Jbn 
6142Jbn 
6156Abn 
6170Abn 
6184X 
6198Abn 
6212Abn 
6226Jbn 
6240Jbn 
6254Abn 
6268Abn 
6282X 
62%Abn 

Oscar 8 Orbital Information 
Orbit  Data  Time  Longitude 

(May) (GMT)  of Eq. 
Crossing "W 

1 003921  538 
2 004432  55.1 
3 0049:43  56.4 
4 005454  57.7 
5 010905  59.0 
6 0105:16  60.3 
7 0110:27  61.7 
8 0115:38  63.0 
9 0120:49  64.3 
10 012690  65.6 
11 0131:11  66.9 
12 0136:22  68.2 
13 0141:33  69.5 
14 0003:31  45.0 
15 0008:42  46.3 
16 001353  47.6 
17 0019:04  49.0 
18 0024:14  50.3 
19 0029:25  51.6 
20 003436  52.9 
21  0039:47  54.2 
22 004458  55.5 
23 0050:09  56.8 
24 0055:20  58.1 
25 0100:31  59.4 
26 010541  60.8 
27 0110:52  62.1 
28 0116:03  63.4 
29 012114  64.7 
30 0126:25  66.0 
31  013135  67.3 
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DX 
from page 13 

about evenly between CW and 
SSB. They were active for three 
weeks and operated during the 
CQ-WW 160 Meter Contest. 
Amateur radio operators in 

Sweden and the U.S. will at-
tempt direct contact between 
Bishop Hill, Illinois, and Biskop-
skulla, Uppland, Sweden, dur-
ing the weekend of May 26th 
and 27th. Bishop Hill was a 
communal settlement estab-
lished in the 1840s by Swedish 
immigrants, and is now a 
historical site maintained by 
the state of Illinois. Led by 
W9FKC and SMOFY, the two 
groups will contact as many 
stations as possible during the 
time period. Special QSLs will 
be issued, and SASEs are re-
quested. QSL to WA9AQN. 
The Wiesbaden Amateur Ra-

dio Club will be going on a DX-
pedition to Lichtenstein from 26 
May to 3 June. They will be us-
ing the callsign HBOXAA. The 
frequencies they will be using 
are: 3.780, 7.090, 14.280, 21.350, 
28.650 SSB, and 25 Hz up from 
the bottom for CW. For the 
Novices, some of them will try 
to get on at other times, but 
nothing is scheduled so far. The 
QSL manager will be Hugo 
Jakobljevich DJOLC, Am Wein-
berg 10, 6201 Auringen. 

BEATA ISLAND 
The following letter from Tim 

HI8MFP wraps up the recent 
HI1RCD operation from Beata 
Island: 
"The Beata DXpedition was a 

success, with more than three 
thousand contacts in 52 hours 
of operation. Fifty-three coun-
tries were contacted. The first 
contact took place at 2045 GMT 
on the 25th, and the last was 
made at 1234 GMT on the 28th. 
"The trip on the boat to the 

island was excellent. We left the 
island six hours before the set 
time, on the recommendations 
of Navy authorities who said 
they were expecting changes in 
the water currents which would 
make the trip back dangerous. 
"QSL information should be 

sent to: Beata Operation, PO 
Box 2191, Santo Domingo, 
Dominican Republic, West In-
dies (or via bureau: PO Box 
1157, Santo Domingo, Domin-
ican Republic). The cards are 
already being printed and we 
hope to start mailing them 
soon. We would like to remind 
all those who contacted us on 
the 27th to send an SAE and 3 
IRCs in order to receive the first 
day cover. 
"The prefix HI1 was activated 

for the first time, and now we 
are compiling all the informa-

tion to be sent to the ARRL in 
order to try to qualify Beata as a 
new country. If this goal is 
achieved, the group would be 
willing to repeat the operation 
next year for a week. 
"Thank you for your coopera-

tion, and we hope you appre-
ciate our effort." 

DX NOTEBOOK 
Bangladesh S2 
S2BTF shows regularly on 

Saturdays near 14275 MHz 
after 1700Z. 

Qatar A7 
A7XAH has been showing 

around 14225 kHz between 
1300Z and 1500Z on Fridays. 
This is a list operation. 

Senegal 6W8 
6W8HL has N1ACW as MC 

on 14260 kHz from 2100Z daily. 
At 2245Z they shift to 21275 
kHz. 

South Georgia VP8 
VP8SU has G3KTJ and QSL 

manager G3RCA running the 
list Sundays from 1900Z to 
2100Z on 14280 kHz. He also 
hangs around this area during 
the week. 

Minami Torishima KA1 
KA1NC regularly offers this 

rare one to 5BDXCC hunters at 
1100Z on 3798 kHz. 

Christmas Island VK9X1 
This is a club station and 

usually is activated on meeting 
nights. Look for it Wednesdays 
around 14225 kHz after 1530Z. 

Ayes Island YVOAA 
If you receive this magazine 

early, you may still be able to 
catch this one. The operation 
opens April 28th and will 
secure on May 1st at around 
0600Z. The frequencies to 
watch are: 3795, 7085, 14195, 
21245, 21295, and 28495 on 
SSB, and 25 kHz up from the 
bottom edge on CW. They will 
announce listening frequen-
cies. 

Peter Island 
Willy got to Peter Island just 

about on schedule, but after an 
on-site survey, any landing at-
tempt had to be scrubbed. Willy 
decided to head east through 
the Drake Passage and into the 
Atlantic. He should have 
passed through ZD9 in April, 
and present plans call for stops 
at PY0/Trinidad in May, 
possibly PY0/St. Peter-St. Paul 
in June, and then on to the 
Azores by the end of July. 

48,100 OSOs IN 1978 
With a last-minute spurt on 

December 30th and 31st which 
netted 540 QS0s, Dick Spence-

Dick KV4AA and his SSB operating position, where many of the 
more than 48,000 OSOs in 1978 were made. 

ley KV4AA wound up 1978 with 
a total of 48,100 contacts. This 
was an average of 131 per day, 
or one OSO every 11 minutes of 
1978. 
About 65 percent of the con-

tacts were on CW, with the bal-
ance on SSB. A total of 199 
countries were worked, with on-
ly a couple of them being 
"chased." Assorted equipment 
held up nicely, as did Dick's 
73-year-old health. 
Continuous calling by Euro-

pean stations on CW (even dur-
ing QS0s) and the cooperation 
of U.S.A. SSB ops, plus contest 
operations, made large totals 
easy. KV4AA took part in just 
about every contest that turned 
up. Otherwise, QS0s, though 
short, were not of the "contest" 
or "DXpedition" variety. This 
makes a difference of three 
QS0s per minute versus one 
every three minutes. 
All this started in 1976, when 

Dick's AJ3AA bicentennial call 
resulted in 35,335 QS0s, or an 
average of 96 per day. A goal of 
36,500 contacts was set for 
1978-100 per day. When this 
was passed on October 19th, a 
new goal of 45,000 was set. This 
was met on December 14th, and 
another 3,100 were worked. 

It is realized that certain fac-
tors are a "must" for such 
totals, such as a fairly "exotic" 
call and plenty of time. This will 
limit most. KV4AA was not on 
continuously, as he works daily 
until 1:00 pm. Until the latter 
part of the year, he was seldom 
on after 7:00 pm. Stations con-
tacted twice or more often dur-
ing the same day were only 
counted one time, unless the 
mode and band were different. 

Invaluable aid was given the 
project by YASME (WA6AHF) 
and other West Coast hams 
who handled the KV4AA QSLing 
chores. 
KV4AA's three-year total now 

stands at 115,280 contacts. 
Dick says, "This year, we 
rest—but 't ain't easy getting 
used to." 

THE RUSSIAN WOODPECKER 
The following report is from 

the West Coast DX Bulletin and 
was compiled by a W3. 
"If you have not heard this 

one, you have not been on the 
air in the last year or two. Like a 
lot of other things, you try to 
live with it and wish it would go 
away —but it seldom does. 
Maybe if you know a bit more 
about it, it might help to 
tolerate the burden. 
"The 'woodpecker' is a long-

range radar; the range can be 
estimated by noticing that the 
repetition corresponds to 
25-wpm CW dots. At this speed, 
the time from dot to dot is 96 
milliseconds. This means that 
the radar range is roughly 47 
million feet, or 8950 miles. This 
on-the-air estimate was done 
without instruments, so it is 
probably a bit in error. If the ac-
tual design range was 15,000 
km, or 9320 miles, the error 
would be only 4%. 
"Presuming a ten-million-

Watt source, and 18 dBi of 
antenna gain, the effective 
radiated power, erp, is 88 dBW. 
However, if you figure twenty 
meters at 1000 miles, this im-
mense signal is reduced by 
path loss to a mere .0006 of a 
Watt. 
"This might make some think 

that a one-Watt jammer would 
have an advantage over the 
woodpecker of 1000:1, but this 
is not correct. Not all of a jam-
ming signal will be effective un-
less it is able to pass through 
the i-f and video filters of the 
radar. A constant carrier is not 
effective at all, because it is re-
jected as a dc signal by the ac-
coupled video circuitry of the 
radar. 
"However, CW dots will get 

through. Assuming a rise time 
of one millisecond for amateur 
CW, an additional 20-dB advan-
tage is given back to the radar 
because of the mismatch in rise 
time, video bandwidth, and cor-
ner frequency. Notice that the 
CW dot jammer, even if only us-
ing one Watt, still has a 10:1 ad-
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vantage. A 100-Watt or a 1000-
Watt signal would be even bet-
ter. 
"There is some reason to 

believe that much of the above 
is true. For one thing, the 
woodpecker is only heard on 
the phone bands, where voice 
envelopes can be rejected by 
the radar video circuitry. Also, 
if someone is sending CW dots 
at 25 wpm. the woodpecker 
usually shifts frequency within 
five minutes. 
"Some have noted that con-

tinuous 25-wpm CW dots on the 
woodpecker's frequency have 
caused them to stop transmit-
ting —one time, for a period of 
three weeks. The woodpecker 
then returned with a new gim-
mick. When problems devel-
oped. the woodpecker would 

switch to another frequency on 
the amateur band." 
This seems very interesting, 

and while we sure aren't ad-
vocating intentional jamming, it 
would be interesting to experi-
ment around with. The problem 
is. we aren't sure which would 
be worse, the woodpecker or a 
bunch of endless CW dots at 25 
wpm. 

DX RIDDLE 
Which three DXCC countries 

all share the same prefix, in-
cluding numerical designator, 
yet are located within separate 
continental boundaries? 

OSL INFORMATION 
3X1IX to Box 477, Conakry 
4X4CW to WBOYHG 

5R8EA to OZ6M1 
601FG to 10DUD 
6W8HL to Box 5012, Dakar 
8Q7AF/AG to WB4ZNH 
9J2B0 to W6ORD 
9M8HG to Box 2242, Kuching, 
Sarawak, Borneo 

9N 1MM to W3KVQ/N7EB 
A7XAH to DJ9ZB 
FM7W0 to JH3XCU 
FR7ZL/T to N4NX 
1Y7EX to 17DPO 
JD1YA to JH1RNZ 
K1CO/PJ7 to K3RYA 
KA1IW to K8DYZ 
KA1NC to K4JEX 
KH3AA to Box 69, APO SF 
96305 

KP4AM/D to Box 717, Oakland 
CA 

LU3ZY to LU2CN 
S2BTF to 10JN 
ST0H F to G4GFI 

T2T to W5SBO 
TF3CW to K1RH 
VO6ONT to VO1HP 
VP2DXA/B/C/D to W8UVZ 
VP2LGK/LGL-J6LGL/LGK to 
WB4SXX 

VP2MBH to \NOSH 
VP5HX to WA1SQB 
VP8SU to G3RCA 
VQ9MR to N5GU 
VR1BD to W5RBO 
VR3AK to Box 30323, Honolulu 
HI 96820 

VR6TC to W6HS 
VS5CW to Box 398, BSB, Brunei 
WA7JRUSU to W8LZV 
WH4AAA to W5RU 
YV0AA to Box 2285, Caracas DF 
ZD9GH to ZS1Z 
Many thanks to the West 

Coast Dx Bulletin, Long Island 
DX Association Bulletin, and 
WorldRadio Magazine. 

New Products 
from page 26 

but also allows the internal 
speaker to remain unmuted. 
The Communicator II has in-

corporated a novel mounting 
bracket which allows forward 
and backward slide adjustment 
to accommodate virtually any 
mobile mounting position. The 
transceiver mount mates with 
the mounting bracket slides 
and the unit is secured in place 
with two quick-turn knobs. Also 
included with the Communi-
cator II is a desk-top bracket 
which snaps in place to elevate 
the front of the unit for indoor 
use. 
A 24-pin accessory connector 

is mounted on the rear of the 
transceiver. Five connections 
are factory wired: PTT. ground, 
af input, af output, and 13.8 V. 
These will allow easy installa-
tion of IT, phone patch, or 
subaudible tones. The nineteen 
unconnected pins allow individ-
ualistic modification without 
case damage. 
The Communicator II, priced 

at $399.00, carries a dealer-
backed, factory warranty of one 
full year. Pathcom, Inc., 
Amateur Radio Products Group, 
24105 South Frampton Ave., 
Harbor City CA 90710. 

A. G. Vaughan K5FOY 
Los Alamos NM 

A GREAT NEW HAND-HELD 
FROM HEATH 

The amateur market is crowd-
ed with two meter rigs, yet I had 
been having problems finding 
one that would fit the budget of 
a high-school student. Then one 
day a new Heathkit catalog ap-
peared in my mailbox. Glancing 
through the catalog, I found just 
what I had been seeking: Heath 
had come out with a new hand-

held called the VF-2031. 1 was 
not only impressed with it, but 
also I could afford it. 
Before I was to purchase it, 

however, there were two prob-
lems that had to be resolved. 
First of all, I had heard com-
plaints from owners of Heath's 
previous hand-held, the HW-
2021, which was recently dis-
continued. It seems that the 
2021 had many design prob-
lems. Was the VF-2031 going to 
have gremlins also? After some 
reflection, I rationalized that 
Heath most likely had received 
much feedback on the previous 
rig's problems, and planned to 
eliminate similar problems from 
the VF-2031. The second thing 
that had me concerned was a 
notice in the catalog at the bot-
tom of the rig's description. 
This little blurb stated that the 
kit was not recommended for 
beginning kit-builders. Al-
though I had previously built 
several Heathkits. I was certain-
ly not in the running for the "Kit-
Builder's Hall of Fame." I finally 
decided that if I was to become 
experienced in electronics, this 
would be a good test of my abili-
ty. Besides, in the back of mind, 
I knew that I could do it. Subse-
quently, I decided to buy the kit. 
Two weeks after ordering, my 

kit arrived. After opening the 
carton, the first thing that had 
to be done was to make several 
changes in the assembly man-
ual as directed by a correction 
sheet. After this was complet-
ed, I glanced through the man-
ual to become familiar with the 
construction of my hand-held. 
Heathkit manuals are a plea-
sure to read; every step is laid 
out in a clear, precise manner. 
There is even a separate book of 
diagrams so that one need not 
constantly flip between pages 
in the manual. Heath also pro-

vides various goodies to aid in 
kit construction: solder, desol-
dering braid, nut drivers, and 
alignment tools. The only tool 
that I did not have for construc-
tion of the kit was a pair of wire 
strippers. Although they are not 
necessary, past experience told 
me that these devices are very 
useful; I also feared that if I con-
tinued to strip wires with my 
teeth, I would become a Leon 
Spinks look-alike. A quick trip to 
the house of a friend (Mike 
WB7ECW) netted me a pair of 
wire strippers. 

Construction 

After putting aside the drop-
in charger that was built in 
almost no time at all. I was 
ready to start the construction 
of the hand-held. Glancing at 
the printed circuit board, I 
realized that 1 would have to be 
careful while installing parts; 
the board is very crowded and 
things could become a bit rough 
if I had to remove a component 
that was tightly surrounded by 
others. 
Since the board was com-

pact, most components were 
mounted vertically. There was 
no room for Heath to put com-
ponent values or numbers on 
the board, but what they did do, 
however, was put different sym-
bols on the board for the com-
ponents. A darkened-in circle, 
for example, was the symbol for 
a resistor. In this way, one could 
tell the relative positions of the 
components on the board. 
Be careful of component 

placement with this method, as 
it can easily lead to confusion. 
At the time, however, I felt that I 
couldn't possibly install a com-
ponent incorrectly. It was be-
cause of this attitude that a 
replacement choke had to be 
ordered. 1 was trying to remove 
a choke that was installed in the 
wrong spot (it seemed as good 
a spot as any after several 
hours of work) and, much to my 
dismay, 1 removed a lead from 
the choke at the same time. This 

wasn't enough for me, however, 
as I ended up breaking the glass 
body of a diode while making 
room for a capacitor that was to 
be installed. Moral of the story 
Take frequent breaks and do not 
rush through the construction 
of any electronic kit. 
Another thing that I had to be 

careful about was component 
values. Poor lighting can raise 
havoc with one's eyes, so I 
made sure that there was 
enough light so as to not strain 

Photos by Scott Rumbaugh 

The VF-2031 
charger. 

as it sits in its 
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Circuit board close-up. Note that the PC board is double-sided. 

my eyes. It is very difficult to 
read the color code of a resistor 
if the only source of illumina-
tion in the room is a desk lamp 
in the corner of the workbench. 
Also, a 2.2 pF capacitor looked 
very much like one of the 22 pF 
capacitors, as the decimal point 
was very faint. A similar prob-
lem arises with the small glass-
bodied diodes; the bands are 
hard to see. If in doubt, one 
should use the magnifying 
glass that Heath encloses. 
The printed circuit board is di-

vided into six sections. After 
one section is completed, it is 
then time to move on to the next 
section. Heath provides some 
hints that might eliminate much 
misery. They suggest that one 
should take breaks and inspect 
each section after completion. 
These warnings make the kit 
sound as if it is very difficult to 
build, however, which it is not. I 
found the PC board construc-
tion to be fairly simple; it wasn't 
nearly as hard as I had expect-
ed. The hardest part of the kit 
was wiring. I had to be careful 
that my soldering iron didn't 
burn any insulation from adja-
cent wires while I was solder-
ing. This was especially true 
with the switch wiring, which 
was fairly tight and constituted 
the hardest part of construc-
tion. 

Alignment 
After a week of hibernation in 

my workshop (i.e., bedroom), 
the construction of the hand-
held was complete. At this 
point, I brought out my trusty ol' 
VOM to make the resistance 
measurements. Everything 
checked out fine; at least my rig 
wasn't going to go up in smoke 
when power was applied. I was 
now ready to proceed and align 
the rig. 
Alignment procedures have 

always been the worst part of 
kit construction for me. It is 
always frustrating to adjust one 
coil and then have to go back 
and readjust another coil, 
repeating this process over and 

over. I was afraid that the six 
pages of alignment steps were 
going to take longer to com-
plete than the actual construc-
tion of the rig. As it turned out. 
these steps were completed in a 
couple hours and were not very 
difficult. 
The only piece of test equip-

ment needed for alignment is a 
VOM, an instrument that almost 
every ham owns or at least has 
access to. Rf signal generators, 
deviation meters. frequency 
counters, and wattmeters are 
other instruments that are 
helpful, but they are not re-
quired for alignment. 
Several test points on the cir-

cuit board simplify the align-
ment procedure. All I had to do 
was hook my voltmeter to these 
test points and use the align-
ment tool to adjust the circuit 
coils for a peak or dip reading 
on the meter. The only rough 
spot in alignment that I encoun-
tered was with the receiver front 
end. The voltmeter readings 
hardly varied at all as I tried to 
peak the coils. If I had had an rf 
generator, things would have 
been a lot easier. I then remem-
bered that I had a portable VHF 
receiver. I tuned this receiver 
10.7 MHz below the hand-held's 
receive frequency. The VHF re-
ceiver's circuits put out a hefty 
signal that could be picked up 
on my hand-held. Voila! I now 
have an rf signal generator. 
I then adjusted the transmit-

ter section, getting a little more 
than two Watts output power. 
The deviation potentiometer 
was set to midrange because I 
didn't have a deviation meter. 
Later, I fine-tuned this control 
while on the air. 
The final alignment step was 

to get the hand-held exactly on 
frequency. I borrowed a fre-
quency counter from my elec-
tronics teacher, since the align-
ment without a counter involved 
more work than with one. In 
other words. I'm lazy! I quickly 
adjusted the trimmer inductors 
for each installed crystal. Now 
that the construction of my 

hand-held was complete, I was 
on the air. 

Operation 
As soon as I put the trans-

ceiver on the air. I began to get 
excellent signal reports. The 
audio was good and I was get-
ting into the repeater fine. 
Needless to say, it was good for 
my ego to have the rig work well. 
A day or two later, however, Iran 
into a problem. WB7NML had 
given me a call on the local 
repeater: when I answered, he 
didn't respond. I called him 
again, but he again did not re-
ply. He then cleared and I no-
ticed that the receiver was 
"motorboating." I then realized 
the problem: Nicads don't stay 
charged forever. The nicads in 
the VF-2031 last about ten 
hours on a charge, and on the 
previous night I had forgotten to 
place the transceiver in its 
charger. 

Conclusion 
The VF-2031  has many 

features that have made it 
worth more than the $190 that 
Heath asks for it, including: 
• eight channel capability 
• 146.94 MHz crystal 
• only one crystal per channel 
is used; one crystal renders 
one receive and three ( — 600 
kHz, simplex,  + 600 kHz) 
transmit frequencies 

• separate microphone and 
speaker built in 

• BNC antenna jack 
• battery-saving squelch cir-
cuit 

• earphone 
• many available accessories 
(external microphone, contin-
uous tone encoder, auto-
patch encoder, amplifier, and 
holster-type carrying case) 
As demonstrated by the 

above features and the quality 
of the rig, it is obvious Heath 
has come out with a winner— 
the VF-2031. 

Mark Rumbaugh WB7NMM 
Corvallis OR 

THE MIDLAND 13-510— 
A USER REVIEW 

For quite some time, I have 
been wanting and trying to get 
active on two meter FM. It 
wasn't until just recently that I 
found myself in a position to 
make the big jump and pur-
chase that two meter rig. Want-
ing to get the most rig for the 
amount of money spent, I did a 
lot of studying in past issues of 
73 Magazine to see if anyone 
had ever reviewed the various 
pieces of two meter mobile rigs 
and, if so, what they had to say 
about them. At first, as many 
articles were published on add-
ing channels to the Icom IC-
22S, I thought that this would 
be an easy rig to work with. 
Then the many various ham 
outlet stores started to have 
their year-end sales. The prices 

looked better with each issue 
of 73. Finally, I made the big 
jump and called one of the 
leading stores. They were all 
out of the IC-22S, as well as 
most of the crystal-controlled 
rigs. I also noticed in their 
advertisement that the Midland 
synthesized model 13-510 was 
being listed at $100.00 below 
suggested retail. Luck of the 
poor be with me, they had one. 
So I made the choice, and I 
believe that I made a very wise 
choice. I anxiously awaited the 
UPS truck; after five days. I 
received the Midland. As I 
opened the box and pulled out 
the transceiver. I noticed how 
everything was carefully 
packed. I started reading the in-
struction book and found it to 
be very straightforward. In no 
time whatever, I had the rig in-
stalled and operating. 
A check of the local repeater 

frequency showed no activity, 
so I switched down to the 
Louisville repeater frequency. 
The Louisville repeater is about 
forty miles or more from my 
home, but there was activity on 
the channel. I waited and lis-
tened for a clear period of time 
to make a try at keying the re-
peater. I pushed the mike but-
ton and gave my call to see if 
anything would happen. What a 
thrill to have a Louisville sta-
tion come back to me and ask 
for my location. Since then, I 
have met many new hams on 
both the local and the Louis-
ville repeaters. Believe me, this 
is the mode to use, as there is 
no noise, lots of consideration 
and assistance to the new-
comer on the band, and many 
good interference-free OSOs. 
After getting used to the 

Midland, I decided to see what 
all was in the book and learn a 
little more about the rig. What a 
treasure-trove of information I 
found. Let's see what we have. 
First off. the Midland is an 

all-synthesized unit covering 
the range of 146.00 to 147.995 
MHz. It has a one-Watt low-
power position and a 25-Watt 
high-power position. The 
modulation is direct F-3 and re-
quires a 600-Ohm microphone, 
which is furnished. The primary 
power requirement is 13.8 volts 
positive dc plus or minus 15%. 
Duplex shift for plus 600 and 
minus 600 kHz is furnished. 
Two provisions are provided for 
other offset frequencies. 
In the receiver, the following 

information is furnished. It is a 
double superhet, with a first i-f 
of 16.9 MHz and a second i-f of 
455 kHz. The sensitivity is 
claimed to be .5 microvolts with 
20 dB of quieting at a signal-to-
noise ratio of .3 microvolts at 12 
dB or more. The audio output is 
1.5 Watts into an eight-Ohm 
load. Frequency control is the 
popular PLL covering the range 
of 127.1 to 131.1 MHz with no 
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doubling in the PLL. There are 
39 transistors, 10 FETs, 14 in-
tegrated circuits, and 28 diodes 
in the set. The following ac-
cessories are included: mobile 
mount, dynamic microphone, 
mike hanger, a spare 7-Amp 
fuse, external speaker plug, 
and an accessory plug for the 
accessory socket on the rear 
panel. The mount is a snap-in 
unit, which makes it very easy 
to remove the rig if you don't 
want to leave it in the car. The 
power cable has a three-pin 
socket that makes for easy re-
moval and is so arranged that 
only the proper polarity can be 

obtained when plugging the rig 
in. 
The really amazing thing 

about the entire unit is the 
amount of information that is 
furnished in the operator's 
manual. Midland really had the 
do-it-yourself amateur in mind 
when they printed the manual. 
The manual includes, in addi-
tion to basic hookup and oper-
ating instructions, the follow-
ing: block diagram, schematic 
diagram, wiring diagram, volt-
age chart, frequency table with 
a frequency breakdown dia-
gram, top and bottom chassis 
photos, detailed printed circuit 

board diagrams. FET, transis-
tor. and IC terminal guide, coax 
cable plug assembly diagram, 
and, the most valuable of all, 
complete alignment instruc-
tions. As you can see, it is one 
of the most complete manuals 
that I have seen on amateur 
equipment in some time. 

I do not have the facilities to 
run any real technical signal-to-
noise tests or to check the man-
ufacturer's specifications for 
what is claimed, but I can tell 
you that all of the on-the-air 
checks have been very satisfy-
ing. The audio is very clear and 

plenty adequate for normal 
use. Very little squelch control 
rotation is needed to have full 
quieting. All in all, I would rate 
the Midland 13-510 as one of 
the best units on the market fo-
under three hundred dollars. I 
hope you enjoy your rig as 
much as I do mine, and maybe 
someday I will hear you on one 
of the repeaters across the 
country. See you on two FM. 
Midland International, PO 

Box 1903, Kansas City MO 
64141. Reader service numbe -

M41. 

Billy L. Nielsen WB4APC 
Radcliff KY 

Social Events 
from page 123 

32233. Price at the door will be 
$3.50. 
A large indoor swap area will 

be featured, with advance table 
reservations available for $5.00 
per table per day from Robbie 
Roberts KH6FMD/W4, 10557 At-
lantic Blvd., #31. Jacksonville, 
Florida 32211. Information on 
exhibitors' booths and space 
are available from the same ad-
dress. 
Other features and programs 

include statewide organization 
meetings on such topics as traf-
fic nets and MARS, a micropro-
cessor seminar, a solar power 
demonstration, a DX "pileup" 
contest, a hidden transmitter 
hunt. an OSCAR forum, ARRL 
forums, emergency prepared-
ness programs, DX and contest 
presentations, antenna and 
technical seminars, and much 
more. 
More general information 

may be obtained from JHA, 911 

Rio St. Johns Dr.. Jacksonville 
FL 32211. 

LITTLE ROCK AR 
AUG 4-5 

The Central Arkansas Radio 
Emergency Net (CAREN) Ama-
teur Radio Club will hold its 
second annual Ham-a-Rama on 
Saturday and Sunday, August 
4-5, 1979, at the Arkansas State 
Fairgrounds, Little Rock, Arkan-
sas. There will be two main 
prizes given, as well as door 
prizes. Featured will be forums, 
dealers' exhibits, a Saturday 
night party, and a large flea 
market. Talk-in on 146.34/.94. 
For details, send an SASE to 
Morris Middleton AD5M, 19 Elm-
herst Drive, Little Rock AR 
72209. 

ANGOLA IN 
AUG 5 

The Steuben County Radio 
Amateurs will hold their annual 
F.M. Picnic and Hamfest on 
Sunday, August 5. 1979, at 

Corrections  
I received some comments 

on my article, "Build a Hybrid 
Capacity Meter" (March, 1979, 
page 40), and would like to 
respond. 

Through my error, I did not 
catch the missing value of the 
bypass capacitor on pin 5 of the 
555 (IC1). This component is op-
tional. but if it is desired, a 
value of .01 to .1 uF will do. 

I also received a letter con-
cerning inaccuracy on ranges 
other than the one which is 
calibrated. I double-checked 
mine and the accuracy is more 
than adequate. For those re-
quiring the ultimate in ac-
curacy, the following may be 
performed: Select a 1%, or 
smaller, tolerance capacitor 
that will be a midrange value 

for the selected range (e.g., z50 
pF for the 1-to-100-pF range) 
and adjust the calibration con-
trol for exactly 50 pF. The scale 
will then be as accurate as your 
capacitor, less any nonlinearity 
of the meter. Naturally, the 
range switch should be on the 
desired range. 
I also received a call 

concerning an inability to get a 
full-scale reading when testing 
a capacitor that would normal-
ly read at, or near, full scale. 
This can be caused by several 
things: leaky rectifier diodes, 
leaky filter capacitor, meter 
resistance is too high, or the 
clock frequency is too low. The 
clock should be operating be-
tween 200 and 300 kHz. 

Glen A. Deibert WA4HUU 
Fayetteville NC 

Crooked Lake, Angola, Indiana. 
There will be prizes, picnic-
style barbecued chicken, in-
side tables for exhibitors and 
vendors, and overnight camp-
ing (fee charged by county 
park). Talk-in on 146.52 and 
147.81/.21. Admission is $2.00. 

CEDARTOWN GA 
AUG 12 

The Cedar Valley Amateur 
Radio Club will hold its annual 
Cedar Valley Hamfest on Au-
gust 12, 1979, from 8:00 am to 
4:00 pm at the Polk County 
Fairgrounds, on US 278, two 
miles east of Cedartown, 
Georgia. There will be food, 
drinks, and prizes. Talk-in on 
147.72/.12 (WR4AZU). For more 
information, please contact 
Jim T. Schliestett W4IMQ, 
Secretary, Cedar Valley ARC. 
PO Box 93, Cedartown GA 
30125, or phone (404)-748-5968. 

LEXINGTON KY 
AUG 12 

The Bluegrass Amateur 
Radio Club will hold its annual 
Central Kentucky Hamfest on 
August 12, 1979, at the Fasig-
Tipton Sales Paddock, Newton 
Pike, Lexington, Kentucky. The 
program will include grand 
prizes, hourly door prizes, 
manufacturers' exhibits, an in-
door/outdoor flea market, guest 
speakers, and forums. For infor-
mation, contact the Bluegrass 
Amateur Radio Club, Inc., PO 
Box 4411. Lexington KY 40504. 

PETOSKEY MI 
AUG 18-19 

The Straits Area Radio Club 
will hold its Swap 'n Shop and 
hamfest on August 18-19, 1979, 
at Petoskey Middle School, 
State  and  Howard  Streets, 
across from the Catholic 
church and post office, Petos-
key, Michigan. There will be a 
donation of $2.00 at the door. 
Table space is also $2.00. 
Refreshments will be available. 
There will be a swap and shop 
on Saturday from 9:00 am to 
4:00 pm and on Sunday from 
9:00 am to 12:00 pm. Prizes, a 
ladies' program, and seminars 
at 11:00 am and 2:00 pm on Sat-

urday will be featured. A ban 
quet at the Holiday Inn on Sat-
urday at 7:00 pm will have 
Mellish Reef DXpeditioner Bob 
Walsh WA8M0A as gues: 
speaker. Banquet tickets are 
$7.50 and are limited to 200 
sold in advance only. For full in-
formation and lodging, send an 
SASE to Bill Moss WA8AXF. 
715 Harvey Street, Petoskey MI 
49770, or phone (616)-347-4734. 

ROSEMONT IL 
SEP 7-9 

The Quarter Century Wireless 
Association will hold its 1979 
Chicago Convention on Sep-
tember 7-9,  1979. at the 
O'Hare/Kennedy Holiday Inn. 
Rosemont, Illinois. The com-
plete package for the three days 
is $35.00. Special room rates will 
also be available. There will be 
the annual banquet, special 
ladies' program, various tours, 
and prizes. For reservations and 
information, write Phil Haller 
W9HPG, 6000 S. Tripp, Chicago 
IL 60629. 

PECATONICA IL 
SEP 9 

The Rockford Amateur Radio 
Association will hold its second 
annual Rockford Hamfest and 
Illinois State ARRL Convention 
on Sunday, September 9, 1979, 
at the exhibition hall at the Win-
nebago County Fairgrounds at 
Pecatonica, Illinois. just west of 
Rockford on US Rte. 20. Tickets 
are $2.00 in advance or $2.50 at 
the gate. Tickets are available 
by mail by writing RARA, PO 
Box 1744, Rockford, Illinois 
61110. Please include an SASE 
for tickets by mail. Prizes in-
clude a Kenwood TS-520S trans-
ceiver and an Atlas receiver. 
Campsites are available on site, 
with electric and sanitary 
hookup available. There are 300 
flea-market tables available at a 
nominal charge. Plenty of free 
parking is available. Featured 
will be speakers, forums, dem-
onstrations, and discussions. A 
hamfest menu, including hot 
dogs, BBO, and soft drinks will 
be available at reasonable 
prices. Talk-in on 146.01/.61 or 
146.52. 
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COMPLETELY 

FREE-STANDING, 

TELESCOPING TO WERS. 

Call Adirondack for 
• New & Used Gear • Friendly Advice 

Toll-free Order Number 

1-800-833-8680* 
•For technical information order/repair status 
or within N.Y. State, call (518) 842-8350 

Radio 
Supply 

185-191 West Main Street • P 0 Box 88 
Amsterdam. N Y 12010 Tel (518) 842-8350 
Just 5 minutes from N.Y. Thruway-Exit 27 

7400 series 

7400 
7401 
7402 
7403 
7406 
7410 
7413 
7417 
7420 
7425 
7426 
7430 
7437 
7438 
7440 
7441 
7442 
7445 
7448 
7450 

.10 7454 

.10 7460 

.10 7472 

.10 7473 

.20 7474 

.10 7475 

.20 7476 
•  74840 • .20 74170 1.50 

74850 
.20 7483  .50 74173 1.00 

741151 
.10 7489  1.50 74174  .70 

74H54 
.15 7491  .40 74175  .70 

74H55 
.15 7492  .40 74177  .50 

74860 
.10 7496  .40 74180  '5n 741161 
.15 74100 Lon 74181 1 50 744162 
.15 74107  .20 74182  .50 

74072 
.10 74122  .30 74185 1.75 

741174 
.40 74123  .50 74189 2.50 
.40 74132  .50 74190  .70 741.00 
.40 74141  .60 74191  .70 741.02 
.50 74145  .50 74192  .70 741.03 
.10 74151  .40 74193  .70 741.04 

*CLOSEOUT SALE 
*Free Substitution 
*510 minimum order 

ro W28 

.1!) 74155  .40 74195  .70 74105 

.10 74157  .40 74200 2.50 741.10 

.15 74161  .60  74L20 
741400  .15 

.15 74162  .60 
741104 .1, 741..30.15 74163  .60 741111  74L42 

.15 
74L51 

•;-4 741.54 
74L55 
741.71  .15 

.15  74040  .30 
74L72   741.73  . .25 .20  74064  .40 

30 
:2, 741.74  .45 
.2 , 74,99 1.45 74574  :75  g0,112, : 70944 
..... 741.90  .70  74086  1.10 

.2  741°1  70  745112 1.20 !!!!.  i i 1.10 7330 

.25 741) 3;  :70  740111 1.20 " " 
(6,8,12,  741H 

740151  .75 
.15 741.95  .70  15,18,24)  74U: 

740157 1.00 3710  
.15 741.98 1.35  1.15 7460 
.1 , 741.1 ,7 .90  740200 4.00 

3728  .50 74711 
.15 741164 .90  3730  1.35 7494 

1.I0E516 1406 

.15 741.193 1.00 30111  .15 37 98  .30 1101,0  1.10 
30  30414  .45 3778  2.00 11030  2.00 
:30  30514  .45 3800-8 .80 140211  2.50 

2.00 3800  .90 14094  2.50 
.20 3810  1.00 140411  2.50 
.20 55511  .45 25010  2.25 

3080  .55 55511  .45 2524CN 2.50 
30854  .55 5694  1.10 25280  4.00 
31114  .45 56014  1.25 26020  2.50 
31211  .95 70311  .20 50130  .75 
3141H  .95 70311  .20 501611  1.50 

.15 50170  1.50 

.15 505011  1.50 

.30 50545  2.50 
1.00 505611  1.60 
.15 50570  1.60 
.15 505811  2.75 
.40 50600  2.75 
.35 5736134  2.50 
.30 573811  2.10 

573944  2.40 
57410  2.70 

Self-Scoring IQ 
Test-53  2/55 

.15 74S00 

.15 741303 

.15 74005 

.c," 74010 

.1 , 74015 
74020 

.30  30611 
307H 

.30 
7N .30 30 

.30 
74S22  .30 

*All parts guaranteed 

*Send all orders to:  W E I R N U 

*COD Orders phone(714) 
864-1550 Sunday only 6746 Palm Ave. Highland, CA 92346 

WHERE THE HAM IS KING A ti FOR OVER 30 YEARS 

Let Us Fill Your  W I  Specific Needs From 

OUR $2,000,000.00 AMATEUR GEAR INVENTORY 
ALL THE FAMOUS NAMES-TRANSCEIVERS-AMPLIFIERS-ANTENNAS-TOWERS 

Give us a try before you buy • Call Jim Titus 
a Division of TREVOSE ELECTRONICS, INC' 4033 Brownsville Road, Trevose, PA 19047 

FREE UPS SHIPPING 
ON PREPAID ORDERS 

fiszu r 
L - 

215-357-1400 

Itte 

PUT IT RIGHT WHERE YOU WANT IT. 
With one hand, raise the tower from 21 to 
as high as 55'. Find exactly the right re-
ceiving level from 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- THE ULTIMATE IN CON-
VENIENCE- Our breakovers not only 
telescope, they lie down for you. One man 
can crank it down, then lay it down, so 

your feet never have to leave the gound 
even on our tallest towers. 

TOTALLY FREE-STANDING. No guy 
wires, no brackets. Our towers are de-

signed to withstand 60 mile winds. with 50 
pounds rotor and antenna with a vertical 

area of 6 square feet. 

TOWER CONSTRUCTION. We make It out 

of the finest materials available. Our steel 
is thicker and heavier, our cables are 

thicker and stronger -our towers them• 
selves are two or three times heavier than 
comparable towers on the market Weight 

runs about 165 pounds for our 40' towers 
350 pounds for 55'. Several design innova-
tions are used to make Tele'Tow'r the 
strongest, most reliable tower. 

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. 
And even our complete one-piece price is 
considerably lower than any comparable 

tower on the market. 

Concrete sleeves available for Model 40s 
and Model 55s. By using sleeves you can 

move tower to another location and all 
you leave is the sleeve in concrete. 

40' MODELS 
Model 40 (extends 21 to 40') 

Breakover Model 40 
(extends from 23' to 40' with breakover at gound 

level) 

55' MODELS 
Model 55 (extends from 21' to 55') 

Breakover Model 55 
(Extends from 23' to 55' with breakover at ground 

level) 

TELE-TOW'R MFG. CO., INC. 

P.O. Box 3412 • Enid, Oklahoma 73701 

405-233-4412 
TS2 
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RCA Cosmac Super Elf Computer $106.95 
Compare features before you decide to buy any 
other computer There is no other computer on 
the market today that has all the desirable bene-
fits of the Super Elf for so little money The Super 
Elf is a small single board computer that does 
many big things It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Tiny Basic, ASCII 
Keyboards, video character generation, etc. 

The Super Elf includes a ROM monitor for pro-

gram loading editing and execution with SINGLE 
STEP for program debugging which is not in-
cluded in others at the same price With SINGLE 
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus 
displays before, during and after executing in-

structions Also. CPU mode and instruction cycle 
are decoded and displayed on eight LED indicator 
lamps 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games There is a 
speaker system included for writing your own 
music or using many music programs already 
written The speaker amplifier may also be used 
to drive relays for control purposes 

A 24 key HEX keyboard includes 16 HEX keys 
plus load. reset. run, wait. input, memory pro. 

Super Expansion Board with 
This is truly an astounding value' This board has 
been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 40 of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassette interface Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Ell The board includes slots 
for up to 6K of EPROM (2708. 2758 2716 or TI 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes 

A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader 
editor and error checking multi file cassette 
read write software. (relocatible cassette file) 
another exclusive from Quest It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step The Super Monitor is written with 
subroutines allowing users to take advantage of 
monitor functions simply by calling them up 

test, monitor select and single step Large on 
board displays provide output and optional high 
and low address There is a 44 pin standard 
connector for PC cards and a 50 pin connector for 

the Quest Super Expansion Board Power supply 
and sockets for all IC's are included in the price 
plus a detailed 127 pg instruction manual which 
now includes over 40 pgs of software info in• 
cluding a series of lessons to help get you started 
and a music program and graphics target game 

Many schools and universities are using the 
Super Elf as a course of study OEM's use it for 
training and research and development 

Remember, other computers only offer Super Elf 
features at additional cost or not at all Compare 
before you buy. Super Ell Kit $106.95, High 
address option $8.95. Low address option 
59.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. NiCad Battery 
Memory Saver Kit $6.95. All kits and options 
also come completely assembled and tested 

Questdata. a 12 page monthly software publica-
tion for 1802 computer users is available by sub-
scription for $12 00 per year 

Tiny Basic for ANY 1802 System 
Cassette $10.00. On ROM $38.00. Super El* 
owners. 30% off Obiecl code listing with man-
ual $5.00. Object list. manual and paper tape 
$10.00. Original ELF Kit Board $14.95. 

Cassette Interface $89.95 
Improvements and revisions are easily done with 
the monitor 11 you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button 

Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCII keyboard to the 
input port AS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards A Godbout 8K RAM 
board is available for 5135 00 Also a 1K Super 
Monitor version 2 with video driver for full capa-
bility display with Tiny Basic and a video interface 
board Parallel I/0 Ports $9.85, AS 232 $4.50, 
TTY 20 ma i/F $1.95, S-100 $4.50. A 50 pin 
connector net with ribbon cable is available at 
$12 50 for easy connection between the Super 
Elf and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive 
and negative voltages $29 95 Add $4 00 for 
shipping  Prepunched frame 55 00  Case 
510 00 Add Sr 50 for shipping 

Auto Clock Kit  $15.95 
DC clock with 4- 50 displays Uses National 
MA-1012 module with alarm option Includes 
light dimmer crystal timebase PC boards Fully 
regulated. comp instructs Add 53 95 for beau-
tiful dark gray case Best value anywhere 

RCA Cosmac VIP Kit  $229.00 
Video computer with games and graphics 
Fully assem and test $249.00 

Not a Cheap Clock Kit $14.95 
Includes everything except case 2-PC boards 
6- 50 LED Displays 5314 clock chip trans-
former all components and full instructions 
Orange displays also avail Same kit wilt 
displays. Red only $21.95 Case $11.75 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base Outstanding accuracy Kit 
10iludes PC board, IC. crystal, resistors, ca-
. 'tors and trimmer. 

TERMS 

Digital Temperature Meter Kit 
Indoor and outdoor Switches back and forth. 
Beautiful 50" LED readouts Nothing like it 
available Needs no additional parts for com-
plete, full operation Will measure - 100 to 
.200 F. tenths of a degree, air or liquid. 
Very accurate  $39.95 
Beautiful woodgram case w. bezel  $11.75 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w full 
parts and instructions  $7.25 

PROM Eraser Will erase 25 PROMs in 
15 minutes Ultraviolet. assembled $34.50 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char al-
phanumeric display ROM monitor, fully expand-
able $375 00 40 version $450 00 4K Assem-
bler 585 00 8K Basic Interpreter $100 00 
Power supply assembled in case $60.00. 

S5 00 min order U.S Funds Calif residents add 6°. tax 
BankAmericard and Master Charge accepted 

Shipping charges will be added on charge cards 

Same day shipment. First line parts only 
Factory tested Guaranteed money back 
Quality IC sand other components at fac-
tory prices 
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Multi-volt Computer Power Supply 
8v 5 amp. - 18v .5 amp. 5v 1.5 amp.  5v 
.5 amp. 12v .5 amp, - 12 option  • 5v. • 12v 
are regulated Kit $29 95 Kit with punched frame 
$34.95 Woodgrain case $10 00. 

Video Modulator Kit  $8.95 
Convert your TV set into a high quality monitor 
without affecting normal usage Complete kit 
with ful instructions 

2.5 MHz Frequency Counter Kit 
Complete kit less case  $37.50 

30 MHz Frequency Counter Kit 
Complete kit less case  $47.75 
Prescaler kit to 350 MHz  $19.95 

79 IC Update Master Manual $3500 
Complete IC data selector, 2500 pg master ref-
erence guide Over 50.000 cross references Free 
update service through 1979 Domestic postage 
$3.50. Foreign 55.00. 1978 IC Master closeout 
$19.50. 
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Stopwatch Kit  $26.95 
Full six digit battery operated 2-5 volts. 
3 2768 MHz crystal accuracy Times to 59 
min  59 sec . 99 1 100 sec Times std  split 
and Taylor 7205 chip all components minus 
case Full instructions 

Hickok 31/2 Digit LCD Multimeter 
Batt AC oper 0 1mv-1000v 5 ranges 0.5% 
accur  Resistance 6 low power ranges 0.1 
ohm-20M ohm DC curr  01 to 100ma Hand 
held. 1/2 " LCD displays, auto zero, polarity, over-
range $74 95 

S-100 Computer Boards 
8K Static RA  Kit Godbout 
16K Static RAM Kit 
24K Static RAM Kit 
32K Dynamic RAM Kit 
64K Dynamic RAM Kit  470.00 
8K 16K Eprom Kit (less PROMS)  $89.00 
Video Interface Kit  $139.00 
Motherboard $39.  Extender Board $8.99 

FREE  Send for your copy of our NEW 1979 
QUEST CATALOG Include 28c stamp 

$135.00 
265.00 
423.00 
310.00 
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Uncompromising performance. 
Incredible price. 
A professional 31/2 digit DMM Kit for less than $70. 

Incredible? True! Professionals and hobbyists alike are 
believers in this Sabtronics 2000, the only portable/bench 
DMM which offers such uncompromising performance 
at the astonishingly low price of $69.95. 
Uncompromising performance you'd expect only from 
a specialist in digital technology such as Sabtronics: 
Basic DCV accuracy of 0.1% ± 1 digit; 5 functions giving 
28 ranges; readings to ± 1999 with 100% overrange; 
overrange indication; input overload protection; 
automatic polarity; and automatic zeroing. 
The low price of $69.95? Simple: The Model 2000 is all 
solid-state, incorporating a single LSI circuit and high-
quality components. You assemble it yourself, using our 
clear, easy-to-follow, step-by-step assembly manual. 
Kit is complete, including a high-impact case. 
Now you too can have it! A professional-quality, 31/2  digit 
Sabtronics Model 2000 DMM kit for only $69.95. If you 
don't have one in your lab, use the coupon below to 
order NOW. 

BRIEF SPECIFICATIONS: 
DC volts in 5 ranges: 100 I.LV to 1 kV • AC volts in 5 ranges: 
100 pV to 1 kV • DC current in 6 ranges: 100 nA to 2 A 
• AC current in 6 ranges: 100 nA to 2 A • Resistance: 
0.1 St to 20 MS2 in 6 ranges • AC frequency response: 40 
Hz to 50 kHz • Display: 0.36" (9,1 mm) 7-segment LED 
• Input impedance: 10 MS2 • Size: 8" W x 6.5" D x 3" H 
(203 x 165 x 76 mm) • Power requirement: 4 "C" cells 
(not included). 

GUARANTEE: 
Examine the 2000 DMM kit for 10 days. If not completely 
satisfied, return unassembled for full refund of purchase 
price. (Less shipping and handling) 

Use your Master Charge or Visa. 
To order by phone call: (214) 783-0994 

e• S27 

sabtronics 
INTERNATIONAL INC 

Made in U S A 

To: Sabtronics International, Inc. 
13426 Floyd Circle, Dallas, TX 75243 

Please send me 

at $69.95 each   

Shipping and handling, $5.00 per unit* 

Texas Residents Add Sales Tax 
TOTAL enclosed 

Sabtronics Model 2000 DMM kit(s) 

$_ 
Name   

Street   

City   

State  Zip   

•USA only. Canada $6.50. All other countries. $10.00 (surface mail) 

13426 Floyd Circle • Dallas,Texas 75243 
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SFIVIEDIMUCTORS SURPLUS 
563 

2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (602) 956-9423 

We accept checks, MasterCharge, and Visa 

Prices subject to change without notice 

R.F. CONNECTORS 
UG-1095A/U 

UG-58/U 

UG-30C/U 

UG-27C/U 
PL-259 

SO-239 

UG-175 

PL-258 

UG-106 
UG-177 

UG-274/U 

UG-447/U 

UG-492 

UG-306/U 

UG-646/U 

UG-260B/U 

UG-1094/U 

UG-701/U 

UG-212C/U 

TUBES 
3-500Z 

572B/T160L 

6146 

6146A 

6146W 
811A 

811 

4CX2508 

4CX25OR 
6KD6 

6LF6 
6LQ6/6JE6 

8950 
2E26 

3B28 

4X150A 

6360/A 

6939 

7289/2C39 
8072 

FERRITE BEADS 
121$.89 or 

100/$4.00 

$3.99 

3.29 

3.00 

3.50 

.50 

.43 

.36 

2.99 

.69 

.69 
3.27 

1.50 
3.69 

3.00 

3 29 

1.59 

.90 

3.00 

3.00 

$90.00 
34.00 

5.09 

5.99 
7.95 
12.95 

9.95 
29.95 

32.95 
4.99 

4.99 

6.25 

6.65 

6.00 
5.00 

15.00 

7.95 
5.95 

4.95 
45.00 

TORIDAL CORES 
T-37-6  6/1.00 
25/4.00,  50/6.00 

100/10.00 

1N914/1N4148 
30/$1.00 or 
120/$3.00 

R.F. TRANSISTORS 
2N2857 

2N2857JAN 

2N2947 

2N3375 

2N3553 
2N3818 

2N3866 

2N3866JAN 

2N2866JANTX 

2N3925 
2N3948 

2N3950 

2N3960 

2N4072 

2N4427 

2N4877 

2N4957 

2N5108 
2N5109 

2N5179 

2N5589 

2N5583 

2N5590 
2N5591 

2N6080 

2N6081 
2N6082 

2N6083 

2N6084 

2N6095 
2N6097 

MRF502 

MRF8004 

SS2548 
40280 

40281 
40282 

$1.80 

2.45 
17.00 

7.00 

1.80 

6.00 

1.09 
2.70 

4.43 

6.00 

2.00 

26.25 

4.70 

1.70 

1.09 

2.57 

3.50 

3.90 

1.55 

.59 

4.60 

5.00 

6.30 
10.35 

5.45 

8.80 
10.75 

12.00 
13.20 

10.35 
19.35 

.69 

.75 

.75 

3.50 
10.90 

11.90 

TRI M MERS 5-80pf 
45(c each or 10/3.50 
or 100/25.00 

CHOKE (U252) 2.5mh 
150m,  30MHz 
2 $1 00 

TRI MMER CAPS 
small enough to 
fit in your watch 
3.5-11pf 75c each 

or 10/$6.00 

PISTON CAPS 1 2-10pf 
75¢ each or 10/$5.50 

F.E.T.'s 
MPF4391 
MPF112 

MPF102 
40673 

3N128 

2N5248 

MPF131 

2N4303 
2N3958 

MFE2000 

MFE2001 
MFE2008 

MFE2009 
MFE3002 

MM F-5 

MFE120 

2N3436 
2N4416 

MFE131 

$ .75 or 10/ 6.50 
.69 or 10/ 5.50 

.43 or 10/ 3.50 

1.39 or 10/10.00 

1.35 or 10/10.00 

.60 or 10/ 4.50 

.60 or 10/ 5.00 

.45 or 10/ 3.50 
2.95 each 

.90 or 10/ 8.00 

.99 or 10/ 8.00 

4.20 or 10/36.00 

4.80 or 10/39.00 

3.35 each 

5.00 each 

1.00 or 10/ 8.50 
2.25 each 

1.00 each 

1.05 each 

MICRO WAVE DIODES 
1N21D 

1N21C 

1N21 WE 

1N23B 
1N23C 

1N23CR 
1N23E 

1N23F 
1N23WE 

1N25 
1N121 WE 

1N286 

1N416E 

1N446 

1N3655A 
1N5153 

1N5711 

$ 1.40 

1.05 

2.00 
1.05 

1.05 
2.00 

2.00 
4.10 

2.10 

3.03 
4.00 
5.00 

5.00 

8.00 
4.00 
15.00 

1 20 

ADDITIONAL  R.F. 
TRANSISTORS 
40894 

MRF454/568BLYCF  17.10 
$ 2.50 

LM566V VCO/FUNC-
TION GENERATOR 
$.99 each 

LM340T-5 & LM340T 
-12  75c each 

SEMTECH MINISTIC 
high voltage rectifiers SFMS 

20K 20.000PIV 

20ma  $1.99 each 

1500PIV 1.5 AMPS 

RECTIFIERS  10/$1 50 

MC4024P & 
MC4044P  $3 25 each 

HEP 170 2.5 Amps 
1000PIV 1012.00 or 100/$14.50 

POTTER & BRU M-
FIELD 12VDC RELAYS 
4PDT  3 Amps  $2.95 
SPDT 

2PDT 
4PDT 

25 Amps 

3 Amps 

25 Amps 

$5.95 

$1.99 

$6.99 

BRIDGES 24 AMPS 
500PIV  $2.99 each 

4CX250B/R SOCKETS 
AND CHIMNEYS NE W 
$14.95 per set (1 socket, 1 
chimney) 

B& W COILS 
1206T 

2006T 
$3.99 

$7.99 

FAIRCHILD REGULA-
TOR 78H05KC  $6.99 each 

TUBES 
1)146 B $6.50 

MINIMUM ORDER $5.00 

Minimum Shipping $1. In-
surance 35c per $100. COD 

charges 85¢ to street address 

only! We prefer street ad-
dress as we ship UPS and P.O. 

Box ft's take up to 50% longer 

to deliver. We accept VISA or 
Mastercharge. Please list 
complete card number and 

expiration date. Allow 10% 

extra for shipping of heavy 

items. We reserve the right to 

change prices without notice. 
All items listed are subject to 

prior sale. Some items listed 
are in small quantities. 
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CRYSTALS (Cont) 

54.95MC 
55.45 
57.45 
58.45 
59.45 
60.45 
61.95 
66.66667 
72.855 
75.185 
76.66667 
82.75 
83. 
84. 
85.833330 
90.833 
93.1346 
93.535 
93.9353 
94.3 
95. 
95.35 
106.850 
123.5 
146.64 
147.09 
165.5 

RF TRANSISTORS 

TYPE  

2N1561 
2N1562 
2N1692 
2N1693 
2N2857JAN 
2N2876 
2N2880 
2N2927 
2N2947 
2N2948 
2N2949 
2N2950 
2N3287 
2N3294 
2N3302 
2N3307 
2N3309 
2N3375/MM3375 
2N3553 
2N3818 
2N3866 
2N3866JAN 
2N3866JANTX 

2N3924 
2N3925 
2N3927 
2N3950 
2N3961 
2N4072 
2N4135 
2N4427 
2N4430 
2N4440 
2N4957 
2N4958 
2N4959 
2N4976 
2N5090 
2N5108 
2N5109 
2N5160 
2N5177 
2N5179 

PRICE 

$15.00 
15.00 
15.00 
15.00 
2.45 
12.35 
25.00 
7.00 
17.25 
15.50 
3.90 
5.00 
4.30 
1.15 
1.05 
10.50 
3.90 
7.00 
1.45 
6.00 
1.09 
2.70 
4.43 
3.20 
6.00 
11.50 
26.25 
6.60 
1.70 
2.00 
1.09 
20.00 
8.60 
3.50 
2.80 
2.12 
19.00 
6.90 
3.90 
1.55 
3.34 
20 00 
.49 

Alfred Model 6320 
Sweep signal generator 

2-4 GHz $399.00 

TYPE 

TD261A 
TD266A 
1N2930 
1N2939 
1N4395 

2N5184 
2N5216 
2N5583 
2N5589 
2N5590 
2N5591 
2N5637 
2N5641 
2N5643 
2N5645 
2N5764 

TYPE  

2N5842 
2N5862 
2N5913 
2N5922 
2N5942 
2N5943 
2N5944 
2N5945 
2N5946 
2N6080 
2N6081 
2N6082 
2N6083 
2N6084 
2N6094 
2N6095 
2N6096 
2N6097 
2N6136 
2N6166 
2N6439 
MM1500 
MM 1550 
MM 1552 
MM1553 
MM1601  5-5° SD1118 
MM1602/2N5842  7.50  SD1119 
MM1607  8.65  40281 
MM1661  15.00  40282 
MM1669  17.50  40290 
MM1943  3.00  TA7994 

Polorad Model 1206 
1.95 to 4.20 GHz 
signal source 
$400.00 

Model 1107 3.8 to 8.20 
GHz signal generator 

$550.00 

TUNNEL DIODES 
PRICE 

$1000 
10.00 
765 
7.65 
5.40 

2.00  MM2605 
47.50  M M2608 
4.43  MM8002 
4.60  M M8006 
6.30  MRF304 
10.35  MRF502 
20.70  MRF504 
4.90  MRF509 
14.38  MRF511 
11,00  MRF901 
27,00  MRF5177 

MRF8004 
PRICE HEP76/S3014 
$ 8.6$  HEPS3002 
50.00  H E PS3003 
3.25  H E PS3005 
10.00  HEPS3006 
46.00  HEPS3007 
1.75  HEPS3010 
7.50  HEPS5026 
10.90  MMCM918 
13.20  MMT72 
5.45  MMT74 
8.60  MMT2857 
9.90  TYPE  
11.80  mmT3960A 
13.20  pi-3539B 

5.75  PT4186B 
10.35  PT4571A 
18 .35  PT4612 
28 .00  PT4628 
18.70  PT4640 
36.80  PT8659 
43.45  PT9784 
32.20  p-r9790 

10 -00  PT9847 
50 .°°  SD1043 
56.5 ° SD1116 

3.00 
5.00 
2.05 
2.15 
43.45 
.49 
6.95 
4.90 
8.60 
3.00 
20.70 
1.44 
4.95 
11.30 
29.88 
9.95 
19.90 
24.95 
11.34 
2.56 
1.00 
.61 
.94 
1.43 

PRICE 

$ 6.25 
3.00 
3.00 
1.50 
5.00 
5.00 
5.00 
10.72 
24.30 
41.70 
26.40 
5.00 
3.00 
5.00 
3.00 
10.90 
11.90 
2.48 
50.00 

MHZ ELECTRONIC KITS: 

kit XI 
Motorola MC14410CP CMOS Tone Generator 
CMOS Tone Generator uses 1MHZ crystal to produce standard dual frequency dial-
ing signal. Directly compatible with 12 key Chomenc Touch Tone Pads. Kit includes 
the following: 
1  Motorola MC14410CP Chip 
1  1 MHZ Crystal 
1  PC Board 
And all other parts for assembly.  NOW ONLY $15.70 

Kit #2 
Fairchild 95H9ODC Prescaler 350MHZ. 
95H9ODC Prescaler divides by 10 to 350 MHZ. This kit will take any 35MHZ Counter 
to 350 MHZ. Kit includes the following: 
1  Fairchild 95H9ODC Chip 
1  2N5179 Transistor 
2  UG-88/U BNC Connectors 
1  PC Board 
And all other parts for assembly.  NOW ONLY $19.95 

FAIRCHILD VHF AND UHF PRESCALER CHIPS 
95H9ODC  350MHZ Prescaler Divide by 10/11 
95H91 DC  350MHZ Prescaler Divide by 5/6 
11C9ODC  650M HZ Prescaler Divide by 10/11 
11C91DC  650MHZ Prescaler Divide by 516 
11C83DC  iGHZ Divide by 248/256 Prescaler 
11C7ODC  600MHZ Flip/Flop with reset 
11058DC  ECL VCM 
11C44DC  Phase Frequency Detector IMC4044P/L) 
11C24DC  Dual TTL VCM (MC4024P/L) 
11C06DC  UHF Prescaler 750MHZ D Type Flip/Flop 
11C05DC  1GHZ Counter Divide by 4 
11C01FC  High Speed Dual 5-4 Input NO/NOR Gate 

$ 8 95 
8.95 
15.95 
IS 95 
29.90 
12.30 
4.53 
3.82 
3.82 
12.30 
74.35 
15.40 

CRYSTAL FILTERS: Tyco 001-19880 same as 2194F 
10.7MHZ Narrow Band Crystal Filter 
3 db bandwidth 15khz minimum 20 db bandwidth 60khz minimum 40 db bandwidth 
150khz minimum. Ultimate 50 db: Insertion loss 1.0db Max. Ripple 1.0db Max. Ct. 0 + 
- 5pf. Rt. 3600 Ohms. 

TUBES 
2E26  $ 5.00  4CX350A 
3-500Z  74.50  4CX15006 
3-1000Z  185.00  572B 
3B28  5.00 
4.65A  54.50 
4-125A  68.75 
4-250A  80.00 
4-400A  81.50 
4-1000A  255.00 
4CX250B  24.95 
4CX250F  15.00 
4CX250G  15.00 
4CX250K  35.00 
4CX25OR  29.00 

SONALERT Model SL628P 
6-28 volts DC 
3-14 ma 
$5.95 

(602) 242-3037 

Gi t  2111 W. Camelback 

electrotv$  Phoenix, Arizona 85015 

y M8 

811A 
5894 
6146A 
61466 
6360 
6907 
6939 
7360 
8072 
8295A/PL172 
8950 

NOW ONLY $5.95 

32.25 
250.00 
33.60 
12.95 
39.00 
5.25 
6.25 
7 95 
35 00 
9.95 
10.60 
45 00 
150 00 
5.95 

1 MHz TCXO Crystal Oscillator 
TTL output 
3.3 volts DC 
$19.95 

SEAMS 
AN [NECKS Ina MONEY ORDERS ARE IN us 1U505 
ALL ORDERS SENT FIRST CLASS OR UPS 
Me m me.00e S, SO Mmunum to PAYME• 
ALL PRICES ARE IN US DOLLARS 
ELI PARIS PRIME GUARANTIED 

BANK AMERICARD/VISA/MASTERCHARGE 
Your Number 
lOr equivalent) 

Exp. Gate 

Your Signature: 
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MURATA CERAMIC FILTERS  TYCO 
ALL CRYSTALS $4.95 

Model SFD-455D  10.7 MHz Monolithic 
35kc .455 kHz $3.00 Crystal Filte r 37  2.222125 MC 2.7735MC  3.255MC  6.537MC  13.3045MC 

49.710  2.776625  3.256125  6 567  13.3145 
13.3245 

Model SFB-455D  2.22325 

13.3345 

455 kHz $2.00  55.95 4‘i it z 70 81.9 
96  2.22675 2.22875 2.23725  2.78  3.258625  6.582 3.261  6.612 

3.261125  6.6645  13.3445 
13.3545 
14.315 

•  100  2.2395  2.814 
22 8821275 

15.016 

BEACON TRANSMITTER  electroqic% 225  2.24075  2.835  3.268625  6.673 3.271125  6.693 

15.036 

,  (  250  2.85 Microwave Assoclates Model MA-88C18  3.273625  6.723 
An all solid state high power fixed tuned C-band RF Generator. This unit is crystal  285.714 2.854285  33,3276125  6.7305 

16.80417 576  222.12224446715  2.854 6 738 controlled, and provides frequency stability in extreme environments. Designed for 
use in high performance aircraft and ground based beacon  applica tions,  this device  720  2.2925  2.865  3.3345  6.75125  1177.82870100 

2.868  3.4045 
17.9065 

can also be used as an up-converter pump for microwave communications relay.  1.2288 MC  2.2975  6.753 
6 7562 2.3  2.8725  3.4115 

17.9165 
Frequency Range  6.0 to 6.3 GHZ  1.3047 

11.4455  2.320  2.876875  3.4325  6 7605 Power Output  1 Watt Min. 3 Watts Max. 
3.4535  66 777761225 17.9265 + / - 1 x 10-6  2.887 Frequency Stability  2.326 

17.9365 Spurious Harmonics  - 30dB  1.5  2.32625  2.889  33..44867155 
Input Voltage  24 to 32 Volts DC  1.689600  2.32885 

2.3525ONLY $69.95 1.7  1.76375  2.894 
3.5  6 880000  1177,96946655 

6.910 
17.975 

22:992100 

1.77125  2.35256  33:65479545  6.940 
2.368  7.15  17.9735 2.925450 

TEKTRONIX  HE WLETT PACKARD  2.92545  3.75  7.26  19.100 11..77876371525  2.374 
2.375  3.7735 Model 519 Oscilloscope DC to 1GHz  Model 140A Oscilloscope  2.931  7.35 

77' 4329°3 

$699.00  WI1402A, 1423A  $550.00  2.38725  2.94375  3.80  19.55416 20.1 
11,88°1822745 1.8275  2.395  2.945 

2.396875  2.94675  3.805 7.443  21.99965 TEKTRONIX 
2.952  3 803 7 473  22. IL30 Spectrum Analyzer plug-in  3.901 11..88443571525  22:443275  
2.966  3.908  7.5  23.25 23.575 925MHz-10.25GHz  $899.00 

43.009 18  7.81  25.47667 1.845625  2.44275 
1.84575  2.4495  2.973 

25 9 HE WLETT PACKAGED UHF, VHF. AND MICRO WAVE SIGNAL  2.980 
GENERATORS AND SWEEPERS  1.846  2.45 2.4585  8 00764 8.00824 

1.8425  22- 99883125  4 011 4 126666  8 075  25.99961 
MODEL 606A  MODEL 683C  MODEL 612A 

2.461251.84975  4 26  8 12   2266:869666567 
50 kHz to 65 MHz  2 to 4 GHZ  450 to 1230 MHz 

22 9998879 
44 683 95  26.9 

1.8575  2.482 
.1mV to 3V into 50 ohms  ONLY $299.00  .1uv to .5uv into 50 ohms  3.001 

4 6965  8.15571 $1,000.00  ONLY $499.99  11..990:5125  2.486 2.5  26.958 
27.77778 

3.0235  88.63464 

2.51375  3.045 
44.'77175  27.9 MODEL 616B  MODEL 618B  1.927 1.932  2.56 4.7245  8.820 28.728 

1.8 to 4.2 GHZ  1.982  33..0°5439 4 7315  8 8285 3.8 to 7.6 GHZ 

4 765 

ONLY $399.00  1.985  2.581 3.062  28.88889 
28.9 ONLY 5499.99  2.604 

2.6245  3.067  8 837 8 8455 
28.93888 1.9942  8.854 

3.074  4.89  29. 
29.8965.0000 8.8625  

WISPER FANS  1.995975  2.618 

This fan is super quiet, efficient cooling where low acoustical disturbance is a must.  21,00% 750  2.62825  3.1125 
2.633125  3.126  5.13125 2.639  8.871 

Size 4.68" x 4.68" x 1.50", Impedance protected, 50/60 Hz 120 volts AC  2.0285  3.137  5 139585  88.888879899  3209.0009 0 
ONLY $9.95 or 2318.00  2.05975 2.63575  3.13975  5 147917  8 905  30.9 

5.164583  8.9305  31.0000 22.11226791575  2.64325  3.1435 
5348400  8.939 

TRW BROADBAND AMPLIFIER MODEL CA8158  2.646  3 .1 4 54 5.426636  8.956  3311..6611(1,6171 
2.1315  28  14 

Frequency response 40 to 300 MHZ  2.133275  2.65407 3 750  3.151  5.44536636  9 0265  31.9 
Gain  300 MHZ 16dB MIN  2.13505  2  5  6 .6545  3.1545  9.65  32.0000 

9.65 17.5dB MAX.  3.158  5 4675 2.136825  2 65825  32.22222 
50 MHZ 0 to - 1dB from 300 MHZ  2.1425  2.660  3.1585  5.4990  9.7  32.9 

Voltage  24 volts DC at 220ma MAX 2.144625  2 662  3.1615  5.5065  9 75  33.0000 
ONLY $14.95  2.14675 266575  3.1625  5.515  9.8 .   

9.85  33.33333 
33.9 2.148875  2.6695  3.166 

3.16975  5.5215 9.9  34.0000 2.677 

9.95  34.4 
Slow scan CRTs  2.151 2.153125  2.68075 2.15375  5.544 5.5515 

91.019000 

Used but good  3.177 5.559 2C39A, 2C42. 2C43. 2C46  2.681 2.6845  3.181 
3.1825 

10.021 
Some may have small  2.155 2.15525  5.5665  3344..444444444 

burn spots  All JAN tubes  2.68825  3.18475  35.0000 
10 20833  35.25000 JAN-3CAP7A  Used but guaranteed  2.157375  2.69575  3.1885 
1080375  35.55555 

$24.95  $9.95/each  2.1595  2.7  3.2  555...5855879415  

71..1805  36.0000 
2.16375  2.702  3.2035 

11 228  36.21750 
2.165875  2.704  3.20725 

3.2105 
11 2375 

MARCONI Model TF791C Carrier Deviation Meter  2.170125  2.71075 2.17225  2.715  3.2165  5.604 

5.619 
5.6115 
5.6265 
5.6415  11.2995 11.3565  36.6666 

36.66666 
4.0 MHz to 270 Mhz 

11.535  36.66667 
2. 174375  22:772136  3.2175 

37.00000 $299.95  2.1765 2.730  3.2315 
3.23275 

111221...329699626 

2.17925  37.77777 3.2365  5.6715 
INTEGRATED CIRCUITS  2.18475  2.7315 

2.73225  3.23775  55668705 38.00000 
38.33333 MC1303L  $ 2.00  MC 146OR  5.695 

5.7 
MC1461R  6.90  MC1463R  5 55,4150  2.18575 2.194125  2.732625  3.23775 

12.49  38.77777 
38.77778 MC1469G  2.05  MC1469R  3.2385  5.7105 
38.88888 

MC1550G  1.50  MC1560G  3.55  2.207063  2.733 
3.238875  5.733333  1122..679910.20 2.208313 2.737  
3.23925  38.88889 MC156OR  12.40  MC1563R  10.00  2.209563  2.73975 

12.89 MC1568G  5.31  MC1568L  6.110 5.00  2.210812  2.742125  3.24  6;422105 39.00000 
MC1569R  8.15  MC1590G  6.50  2.210813  2.7425  3.24025  6.258333  12.99  4309..00160000  
MC4024P  3.82  MC6800P  3.2405 

41.11111 
MC6820P  6.95  MC68B21P  9-95  2.212063  2.744 12.00  2.214562  2.7445  6.321458  1133,209155  

2513  6.95  4116-20ONS 

444983:993573232323 

3.95  TMS40 60  10.37  2.214563  2.74475  33i2244215  6.424583  13.102 

8080A  119095  2.215625  2.746875  33..2244884 75  66:44527083  13.2455 
13.2745 270871  8.95  TMS4024 

13.2845 
2716TI  29.95  1702A  4.95  2.217938  2.751 

2.21975  6.47  50.14166 
22:77555425  3.24975 

3.4975 84711  13.2945  53.45 
152.762375 3.2515 6 10  
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FREQUENCY COUNTER KIT 

Outstanding Performance 

CT-50 

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

Integration CMOS circuitry and solid state display technology have enabled this counter to 
match performance found in units selling for over three times as much  Low power 
consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation 
Features of the CT-50 include large 8 digit LED display RF shielded all metal case, easy 
pushbutton operation automatic decimal point fully socketed IC chips and input protection 
to 50 volts to insure against accidental burnout or overload And the best feature of all is the 
easy assembly Clear, step by step instructions guide you to a finished unit you can rely on 
Order your today! 

CT-50 60 mHz counter kit 

CT-50 W T 60 mHz counter wired and tested 

CT-600 600 mHz scaler option add 

CAR 
CLOCK 

The UN-KIT, only 
5 solder connections 
Here s a super looking rugged and accurate auto 
clock.which is a snap to build and install  Clock 
movement is completely assembled-you Only solder 
3 wires and 2 switches takes about 15 minutes' 
Display is bright green with automatic brightness 
control photocell-assures you of a highly readable 
display day or night  Comes in a satin finish an-
odized alu minum case which can be attached 5 
different ways using 2 sided tape Choice of solver 

black or gold case (specify) 

DC-3 kit 12 hour format  S22 95 

DC-3 wired and tested  529.95 

110V AC adapter  55 95 

Under dash 
car clock 
12 24 hour clock in a beau-
tiful plastic case features 6 
iumbo RED LEDS high accuracy (l min mo ) easy 3 

wire hookup display blanks with ignition and super 
instructions Optional dimmer automatically adjusts 

display to ambient light level 

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

PRESCALER 
Extend  the  range  of  your 
counter to 600 mHz  Works 
with any counter Includes 2 

transistor pre-amp to give super sens typically 20 
mu at 150 mHz Specify - 10 or - 100 ratio 

PS-1B, 600 mHz prescaler  659.95 
PS-1BK. 600 mHz orescaler kit  49.95 

$8 995  Incredible Price 

SPECIFICATI ONS: 

Frequency range 6 Hz to 65 mHz 600 mHz with CT-600 

Resolution 10 Hz i. 0 1 sec gate 1 Hz oi 1 sec gate 

Readout 8 digit 0 4" high LED direct readout in mHz 

Accuracy adjustable to 0 5 ppm 

Stability 20 ppm over 10 to 40 C temperature 
compensated 

Input BNC t megohm 20 pt direct 50 ohm with CT-60( 

Overload 50VAC maximum all modes 

Sensitivity less than 25 mu to 65 mHz 50-150 my to 600 
mHz 

Power 110 VAC 5 Watts or 12 VDC i., 400 ma 

Size 6" x 4" x 2" high qualify aluminum case 2 lbs 

ICS 13 units all socketed 

599 95  CB 1 Color TV calibrator-stab lizer 
159 95  DP- I DC probe general purpose probe 

29 95  HP-1  High impedance probe lon-loadir 

OP-AMP SPECIAL 

741 mini dip  12/52.00 

BI-FET mini dip 741 type  10/52.00 

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

RE 3216, terminal card  6149.95 
RE 6416 terminal card 

Lower Case option, 6416 only 

Power Supply Kit 

Video 'RE Modulator. VD-1 

Assembled. tested units add 

189.95 
13.95 
14.95 
6.95 
60.00 

CALENDAR ALARM CLOCK 
The clock that s got it all 6- 5" LEDs 12 24 hour 
snooze  24 hour alarm  4 year calendar  battery 

backup and lots more The Super 7001 chip is used 

Size 5x4x2 inches 
Complete kit less case (not available) 

DC-9  634.95 

30 Watt 2 mtr PWR AMP 
Simpie Class C power amp features 8 times power 
gain 1 IN in for 8 out 2in tor t5out,4 Wintor300ut 
Max output of 35 VV incredible value complete with 
all parts less case and T-R relay 

PA-1  30 W pwr amp kit  622.95 
RF sensed T-R relay kit  695 

Ramsey's famous MINI-KITS 

FM WIRELESS MIKE KIT 
Transmits up to 300' 
to any FM broadcast 
radio uses any type of 54 
mike Runs on 3 to 9V 
Type FM-2 has added sen-
sitive mike prearop stage 

FM-1 kit 82.95  FM-2 kit $4.95 

VIDEO MODULATOR KIT  I  SUPER SLEUTH 
Converts any TV to video monitor 
Super stable tunable over Ch 4.6 
Runs on 5.15V accepts std video 
signal Best unit on the market. 
Complete kit VD-1  66.95 

COLOR ORGAN/MUSIC UGHTS 
See music come alive' 3 different 
lights flicker with music One light 
for lows one for the mid-range and 
one for the highs Each channel 
individually adiustable and drives 
up to 300W Great for parties band 
music nite clubs and more 

Complete kit ML-1  67.95 

WHISPER LIGHT KIT 
LED BLINKY KIT 
A great attention getter which alter-
nately fiashes 2 iumbo LEDs Use 
for name badges buttons warning 
panel lights anything, Runs on 3 to 
15 volts 
Complete kit 13L. I  $2.95 

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

Complete kit TD-1  $5.95 

4N6) 

An interesting kit small mike picks 
up sounds and converts them to 
tight  The louder the sounil  the 
brighter the light Completely self-
contained includes mike runs on 
II OVAC controls up to 300 watts 

Complete kit WL  $6.95 

A super sensitive am-
plifier which will pick 
up a pin drop at 15 feet' 
Grew for monitoring baby s room or 
as general purpose amplifier Full 2 
W rrns output runs on 6 to 15 volts 
uses 8-45 ohm speaker 

Complete kit BN-9  65.95 

POWER SUPPLY KIT 
Complete triple regu-
lated power supply pro 
vides variable  6 to 18 
volts at 200 ma and  5V at 1 
Amp  Excellent load regulation 
good filtering and small size Less 
transformers requires 6 3V  I A 
and 24 VCT 

Complete kit PS-3LT  $6.95 

SIREN KIT 
Produces upward and downward 
wail characteristic of a police siren 
5W peak audio output runs on 3.15 
volts uses 3-45 ohm speaker 

Complete kit SM-3  $2.95 

. 
11-511Sak 

BOX 4072, ROCHESTER, N.Y. 14610 

CLOCK KITS 

$14.95 
12.95 
15.95 

FM MINI MIKE KIT 
A  super  high  performance  FM 
wireless mike kit , Transmits a stable 
signal up to 300 yards with excep-

tional audio quality by means of its 
built in electret mike  Kit includes 

case mike on-oft switch antenna 
battery and super instructions 
is the finest unit available 

FM-3 kit  612.95 
FM-3 wired and tested  16.95 

11 1 011 .1  our Best Seller 
your Best Deal 

Try your hand at building the finest looking 
clock on the market  its satin finish anodized 
aluminu m case looks great anywhere while six 4" 
LED digits provide a highly readable display This is a 
complete kit no extras needed and it only takes 1-2 
hours to assemble  Your choice of case colors 

silver gold, bronze black. blue (specify) 

Clock kit, 12 24 hour DC-5  522 95 

Clock with to min ID timer 12 24 hour 
DC-10  27 95 

Alarm clock 12 hour only. DC-8  24.95 

12V DC car clock DC-7  27.95 
For wired and tested clocks add 510 00 to kit once 

Hard to find PARTS 
LINEAR ICs  REGULATORS 
301  S 35  78MG  $I 25 

324  i 50  723  so 
380  I 25  309K  85 
380-8  75  7805  85 

555  45  78L05  25 
556  85  7905  1 25 
566  1 15  7812  85 
567  1 25  7912  1 25 
1458  50  7815  85 

3900  50  TTL ICs 

CMOS ICs  74500  35 
4011  20  7447  65 

4013  35  7475  50 
4046  1 65  7490  50 
4049  40  74196T1  1 35 

4518  1 25  SPECIAL ICs 
5369  1 75  11C90  13 50 

TRANSISTORS  10116  1 25 
2143904 type  10 I 00  45 t t  200 
2143906 type  10 1 00  5314  295 
NPN 30W Pwr  3 1 00  5375AB  2 95 
PNP 30W Pre,  3 I 00  7001  6 50 
2N3055  60  4059 - N  9 00 
UJT 2142646 type  3 2 00  7208  17 95 
FE T SAPF102 type 3 200  LEDs 
UHF 2N5179 type 3 200  Jumbo red  8,1 00 
r4RF.2313 RF  11 95  Jumbo green  6,1 00 
SOCKETS  Jumbo yellow  6,1 00 
8 pin  10 2 00  Mini red  8,1 00 
i4 pin  10 2 00  Micro red  13,1 00 
16 pin  10 200  BiPolar  75 

24 pin  4 200  FERRITE BEADS 
28 pin  4 200  with into specs  15 1 00 
40 pin  3 2 00  6 hole baiun  5 1 00 

PH ONE ORDERS CALL  r efunded COD add St 50 Minimum order 
TERMS: Satisfaction guaranteed or money T   

S6 00 Orders under S10 00 add S 75 Add 
(716) 271-6487 am  5% for postage insurance. handling Over. 

= EMS seas add 15% NY residents add 7% tax 
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ham ronics,mc.  ,H,60SCARHEADQUARTERS 

SSB TRANSMITTING  VHF RECEIVING 
CONVERTERS  CONVERTERS 

FEATURES: 
•Linear Converter for SSB, CW, FM, etc. 
•A fraction of the price of other units 
•2W p.e.p. output with 1 MW of drive 
•Use low power tap on exciter or attenuator pad 
•Easy to align with built-in test points 

Frequency Schemes Available: 
M ODEL INPUT1MHz) OUTPUT(MHz)  

X V2- 1  28-30 
XV2- 2 
XV2-3 
XV2-4 

XV2-5 
XV2-6 

28-30 
28-30 
28-30 

28-29 
26-28 

50- 52 
220-222 
222-224 
144- 146 
145- 146 
144- 146 

ONLY $59.95! 

VHF Linear PA's 
• Use as Linear or Class C PA's • For XV-2 Xmtg 
Converters, 150 Exciters, or any 2W Exciter 

LPA 2-15 Kit  $59.95 

• 15W out (linear) or 20W (class C) • Solid State 

T/R Switching • Models for 6M, 2M, or 220 MHz 

1 . 1 1 

LPA 2-45 Kit  $109.95  
• 45W out (linear) or 50W (class C) 
• Models for 6M or 2M 

LPA 8-45 Kit  $89.95 
For 2M, 8-10W in, 45W out 

LET YOU RECEIVE OSCAR AND OTHER 
EXCITI N G SI GNALS ON YOUR PRES-
ENT HF RECEIVER! 

M ODEL RF RAN GE I-F RAN GE  

C28  28-32MHz  144-148MHz 
C50  50-52  28-30 
C144  144- 146  28-30 
C145  145- 147  28-30 
C146  146-148  28-30 
C110  Aircraft  26-30 
C220  220-222  28-30 

C222  222-224  28-30 
Special  Inquire About Other Ranges 

ONLY $34.95 

_3( Quality VHF &UHF Kits 

At Affordable Prices 

FA MOUS HA MTRONICS PREA MPS 

let you hear the weak ones! 

Great for OSCAR, SSB, FM, ATV. Over 10,000 in 
use throughout the world on all types of receivers. 

P9 Kit  $12.95 
P14 Wired $24.95 

Specify Bond When Ordering 

• Deluxe vhf model for applications where 'Pace 
permits • 1-1/2 x 3" •Models avail to cover any 
4 MHz band in the 26230 MHz range •I2 Vdc 
• 2 stages •Ideal for OSCAR •20 db gain 
• Diode transient protection 'Easily tunable 

Pe Kit  $10.95 

P16 Wired $21.95 
Specify Band 

• Miniature vhf model for tight spaces - size only 
1/2x2-3/8 *Models avail to cover any 4 MHz 
band in the range 20-230 MHz •20 db gain 012V 

UHF RECEIVING 
CONVERTERS 

'Z' 

M ODEL RE RAN GE I-F RAN GE  

C432-2  432-434  28 30M Hz 

C432-4  432-436  144-146 
C432-5  435-437  28-30 
C432-7  427.25  61.25 
C432-9  439.25  61.25 
Special  Inquire About Other Ranges 

ONLY $34.95 

P15 Kit  $18.95 

P35 Wired $34.95 
• Covers any 6MHz band in 
UHF range of 380-520 MHz 
• 20dB gain 02 stages •Low noise 

A9 Extruded Alum Case with BNC's for 
above Converters (Optional) ... $12.95 

VHF& UHF FM RECEIVERS 

T80 UHF POWER AMP 

•Broadband PA •No Tuning Required •Class C PA 

5430-470 MHz 
•13-15W Out 
8200 mW Drive 

Model 180-450 
$79.95 

Wired 8. Tested 

*NEW GENERATION RECEIVERS 

*MORE SENSITIVE *MORE SELECTIVE (70 or 100dB 
*COMMERCIAL GRADE DESIGN 
*EASY TO ALIGN WITH BUILT-IN TEST CKTS 
*LOWER OVERALL COST THAN EVER BEFORE 

R70 6-channel VHF Rece,,er Kit for 2M, 6M, ION, 
220 MHz, or com'l bands   $69.95 

Optional xtal filter for 100 dB ad) chars  10.00 

R90 UHF Receiver Kit for any 2 MHz segment of 
380 520 MHz band   $89.95 

NE W FM/C W EXCITER KITS 
BUILD UP YOUR OWN GEAR FOR MODULAR 
STATIONS, REPEATERS, & CONTROL LINKS 
• Rated for Continuous Duty • Professional 
Sounding Audio  • Built-in Testing Aids 

T50 Six Channel, 2W Exciter for 2M, 6M, or 220 
MHz (Specify band)   $49.95 

T5OU Six Channel, 1W Exciter for 430450 MHz 
uhf operation   $49.95 

lo.Ask For Free Catalog 41 

IT'S EASY TO ORDER! 
CALL OR WRITE N O W FOR FREE 
CATAL O G OR TO PLACE ORDER! 

PH ONE 716-392-9430.  (Electronic 
answering service eves & weekends) 

Use credit card, c.o.d., check, m.o. 

Add $2 00 ship P. ng • handlin 9 
IN CANADA, order from Communications Plus, 3680 
Cote Vertu; St-Laurent, Quebec or phone 514-337-
7255. Add 38% to cover duty, tax, and exchange. 

Note New Address and Phone No. 

ham romcs, inc. 
65 A MOUL RD • HILTON, NY 14468 

--Dealer Inquiries Invited 

por Reader Service—see page 195 173 
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•••••• ELECTRONIC PARTS BARGAINS! 
GENERAL INSTRUMENT 

:::: FULL WAVE BRIDGE ••••. 
•••••• 4 AMP  600 PIV ••••.. 
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Coverts 134 to 
•••••• 

3 4 IN. SQUARE - WITH LUGS 

750 ea.  3 FOR $2  

OP AMP SPECIAL 
LM 358. MINI DIP. HOUSE #. 
WORKS ON SINGLE SUPPLY. 
A SUPER  GEN.  PURPOSE 
DEVICE. SAME AS 1/2 LM 324. 

HEAT SINK 
4 x 21/4 x 1 

BLACK - FINNED 
DRILLED FOR TWO 
TO-220 CASES 

590  $1.29 
MOTOROLA POWER TRANSISTOR 

HIGH VOLTAGE 
MJE 3439 - PLASTIC POWER CASE 

VCE0-350V.  15 WATTS 

2 FOR $1 

DC PANEL METER 

TOP QUALITY 

SMALL SIZE 
0. 500 MA FS 

$2 99  each 

TRIM POTS 
MINIATURE SIZE! 
100 K OHMS 

6 
FOR 

$1 

.•11.1 1 

'.7••••• 
•• •• • 
.•••• 
..••• 
•• • •• 
•• •• • 
•• •• • 
•••• • 
••••• 
.• • •• 
•••• • 
•• •• • 
••••• 
••••• 
••••• 
••••• 
•••• • 
.••• 
..••• 
.•••• 
••••• 
••••• 
..••• 
••••• 
••••• 
••••• 
••••• 
..••• 
••••• 
.•••• 
.•••• 
••••• 
 ••••• 
..••• 
..••• 
.•••• 
••••• 
••••• 
••••• 
..••• 
••••• 
••••• 
••••• 
.•••• 
••••• 
••••• 
••••• 
.•••• 
••••• 
••••• 
.•••• 
.•••• 
..••• 
..••• 
..••• 

•••••. 
•••••I 
•••••1 
•••••1 
.••••. 
•••11•1 
•••••. 
•••••I 
•••••I 
•••••I 
•••••I 
.••••I 
•••••I 
•••••1 
•••••4 

•••••I 
..•••I 
..•••4 
•••••I 
•••••/ 
..•••I 
..•••I 

  ..•••Il 
•••••4 

..•••Il 

.••••I 

.••••11 
•••••I 
..••••11 
..•••111 
..•••I 
•••••11 
.••••4I 
•••••• 
•••••• 
 •••••• 
•••••• 
..•••• 
•••••• 
•••••• 
•••••• 
..•••• 
•••••• 
•••••• 
-•••• 
•••••• 
•••••• 
•••••• 
•••••• 
•••••• 
 •••••• 
••••• 
•••••• 
•••••• 
•••••• 
•••••• 
••••• 

SUB-MINI PHOTO CELL 
ONLY 1/8 IN. DIA. VERY SENSITIVE. 
50K OHM-DARK  1K OHM-LIGHT 

LIMITED STOCK! 

5 FOR $1 

556 DUAL TIMER IC 
DUAL 555 TIMER IN ONE DIP 

750 EACH  3 FOR $2 
SONY 30 WATT AUDIO AMP MODULE 

#STK-056. 30 WATTS SUPER CLEAN AUDIO. 20 HZ to 100 
KHZ + 2 DB. HYBRID, SILICON, SELF-CONTAINED 
MODULE. ONLY 13/4 x 21/2  INCHES. WITH DATA. COMPARE 
AT UP TO TWICE OUR PRICE! $999 

EACH 

RCA 
HAM & GOVERNMENT BAND 

CONVERTER KIT 

150 MHZ FM to listen on regular AM Band. 

LIMITED 
STOCK 

Complete kit 
••••••  originally designed to sell for about twice our price. Includes PC Board, all 

capacitor has •e••••  parts and pre-punched aluminum enclosure! Precision tuning •••••• 
•••  .coarse and fine control.  CLOSE OUT SPECIAL:  $5. 99  KIT •.•   •••    
•••••• 
•••••• FOUR CHANNEL SCANNER 
••••.• 
••••.. PC Board only. A sensitive two band 
••"- RECEIVER on a board measuring only •••••• 

3x2% In. Units were puchased when 
" "- HYGAIN closed its Puerto Rico plant. •••••• 
•••••• Will scan four crystals on the VHF 

(high) band or the UHF band. Works •••... 
•••••• off 6VDC. Some units may  require 
••••••   slight tuning. We provide basic hook ••.••• 
S.. — ups. but have no schematic at this time. 
•••••• LIMITED OTT. 
••••••  $5.99 each ••••.•   

FILTER CAP 
2200 MFD 16WVDC ,„, 

BY PANASONIC SMALL SIZE 

FRESH!  3 FOR $1.25 
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GE NICAD! 

GE Ni-Cad Battery Pack 
3 Cell pack, gives 4 volts 
at 900MAH. Brand new, 
factory fresh. Each cell is 
2/3 "C" size $2.95. 
Buy 3 packs (12 volts) 
for $6.95. Limited stock! 

COMPLEMENTARY PO WER TRANSISTORS 

SILICON NPN AND PNP. TO-220 CASE 
VCEO - 40V  PD - 30 WATTS 

FOR AUDIO POWER AMPS. ETC 

YOUR 
TIP29 - NPN  CHOICE 

TIP30 - PNP  3 FOR $1 

INTERSIL 7107 DVM CHIP 

40 PIN IC. MAKES 31/2 DIGIT LED 
VOLTMETER.  CAN  ALSO  BE 
USED  FOR  THERMOMETERS, 
AMP METERS, ETC. WITH DATA. 

$ 995 
EACH 

"THE COLOSSUS" 
FAIRCHILD SUPER JUMBO LED READOUT 
A full .80 inch character. The biggest readout 
we have ever sold! Super efficient. Compare at 
up to $2.95 each from others! 
FND 847 Common Anode  YOUR CHOICE 
FND 850 Common Cathode  $1 49 

EA 
(6 tor $6.95) 

FAIRCHILD PNP 
"SUPER TRANSISTOR" 

2N4402.  TO-92 Plastic. Silicon PNP 
Driver. High Current. VCEO-40 HFE-50 
to 150 at 150 MA. FT-150 MHZ. A super 
"BEEFED—UP" Version of the 2N3906. 

8 FOR $1 

FAIRCHILD RED LED LAMPS 
#FLV5057. Medium Size. Clear Case. RED EMITTING. These are not 
retested off-spec units as sold by some of our competition. These are 
factory prime, first quality, new units. 

10 FOR 5119 

41111111 50 FOR S495  
"WE BOUGHT 250,000 PCS." 

MINI PROJECT CASE 
Black Molded Plastic 2% x 1% x 2 IN Has open front, with mounting 
ears so unit can be easily attached to auto dash, etc. Case has 
molded card guides for mounting PC Board inside. Pefect for digital 
clocks, car burglar alarms, or almost any electronic project. Can also 
be used for encapsulating circuits or modules. 

Super Special Purchase! 

750 EACH 

Digital Research Corporation 
(OF TEXAS) 

P.O. BOX 401247  GARLAND. TEXAS 75040  (214) 271-2461 

See:::   
• • •   
• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TERMS: Add 30C postage, we pay balance Orders under $15 add 75c 

handling No C.0 D We accept Visa, MasterCharge. and American Express 

cards. Tex. Res. add 5% Tax Foreign orders (except Canada) add 20%P & H 

90 Day Money Back Guarantee on all items 

••• 
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Digital Research Corporation  
1•••••  (OF TEXAS) 

$59.95 
KIT 

OUR 
BEST 

SELLING 
KIT! 

USES 2708's! 

Thousands of personal and business systems around 
the world use this board with complete satisfaction. 
Puts 16K of software on line at ALL TIMES! Kit features 
a top quality soldermasked and silk-screened PC board 
and first run parts and sockets. All parts (except 2708's) 
are included. Any number of EPROM locations may be 
disabled to avoid any memory conflicts. Fully buffered 
and has WAIT STATE capabilities. 

OUR 45ONS 2708'S 
ARE $8.95 EA. WITH 
PURCHASE OF KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $25 

16K STATIC RAM KIT-S 100 BUSS 

$295 KIT 

FULLY 
STATIC, AT 

DYNAMIC PRICES 

WHY THE 2114 RAM CHIP? 
We feel the 2114 will be the next industry standard 
RAM chip (like the 2102 was) This means price. 
availability, and quality will all be good, Next, the 
2114 is FULLY STATIC, We feel this is the ONLY 
way to go on the S-100 Buss, We've all heard the 
HORROR stories about some Dynamic Ram 
Boards having trouble with DMA and FLOPPY 
DISC DRIVES. Who needs these kinds of 
problems? And finally, even among other 4K 
Static RAM's the 2114 stands out, Not all OK static 
Rams are created equal , Some of the other 4K's 
have clocked chip enable lines and various timing 
windows lust as critical as Dynamic RAM's Some 
of our competitors 16K boards use these "tricky" 
devices But not us, The 2114 is the ONLY logical 
choice for a trouble-free, straightforward design 

KIT FEATURES 
1 Addressable as four separate 4K Blocks 
2  ON  BOARD  BANK  SELECT  circuitry 
(CrOmemco Standard') Allows up to 512K on 
line, 
3 Uses 2114 (45ONS) 4K Static Rams 
4 ON BOARD SELECTABLE WAIT STATES 
5 Double sided PC Board, with solder mask and 
silk screened layout Gold plated contact fingers 
6 All address and data lines fully buffered 
7 Kit includes ALL parts and sockets 
8 PHANTOM is lumpered to PIN 67 
9 LOW POWER under 2 amps TYPICAL from the 
4 Volt Buss 
10 Blank PC Board can be populated as any 
multiple of 4K 

BLANK PC BOARD W/DATA-433 
LOW PROFILE SOCKET SET-412  ASSEMBLED & TESTED-ADD $30 
SUPPORT IC'S & CAPS-S19.95  2114 RAM'S-8 FOR $69.95  j 

250 NS SALE! 

ilk.. j"....,..„...6...: , 
04. 1 i--,...-,-,... ., i-.:„„,--,,...,-,„...„,„,., . ;rf Pausisisqlori ..ns7.1-..mi -esl WI t.t.tet • , - 1--  A -:•ttr.• rzair raw) •iesm - 

ADD $5 
FOR 

25ONS! 

129 KIT 

(450 NS RAMS!) 

Thousands of computer systems rely on this rugged, work 
horse, RAM board. Designed for error-free, NO HASSLE, 
systems use. 

Blank PC Board w/Documentation 
$29.95 

Low Profile Socket Set. 13.50 
Support IC's (TTL & Regulators) 

99.75 
Bypass CAP's (Disc & Tantalums) 

$4.50 

ASSEMBLED AND FULLY 

\. on card   BURNED IN ADD $30  

COMPLEMENTARY POWER TRANSISTORS 

KIT FE ATURES: 

1. Doubled sided PC Board with solder 
mask and silk screen layout.Gold 
plated contact fingers. 

2. All sockets included. 
3. Fully buffered on all address and data 
lines. 

4. Phantom is jumper selectable to pin 
67. 

5. FOUR 7805 regulators are provided 

SILICON NPN AND PNP TO-220 CASE 
VCEO - 40V  PD - 30 WATTS 
FOR AUDIO PO WER AMPS ETC 

TIP29 - NPN 
TIP30 - PNP 

YOUR CHOICE 

3 FOR $1 

16K DYNAMIC RAM CHIP 
16K X 1 Bits 16 Pin Package Same as Mostek 4116-4 250 NS access 410 
NS cycle time Our best price yet for this state of the art RAM 32K and 64K 
RAM boards using this chip are readily available These are new fully 
guaranteed devices by a rimier rnfg  VERY LIMITED STOCK! 

8 FOR $89.95 

450 NS! 

NOT ASSOCIATED 

WITH 

DIGITAL RESEARCH 

OF CALIFORNIA, 

THE SUPPLIERS OF 

CPM SOFTWARE. 

2708 EPROMS 
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. 

41-54-6 ---ear $995 

PRICE CUT 

4-FOR-$500-

N ATI O N AL SE MI C O N D U CT OR  NEW! 

CAR CLOCK MODULE - #MA6008 

$699 
Originally used by HYGAIN to indicate time and 
channel on an expensive C.B. Mini size, self 
contained module. Not a Kit. Four digits olus 

each  flashing indicator for seconds. Includes MM5369 
and 3.58 MHZ crystal for super accurate time base. 
With hookup data. 

M F G R's C L OSE O UT 1INCLUDES CRYSTAL TIMEBASE! 
 WORKS ON 12 VDC!   LI MI TE D Q TY. 

LAB-BENCH VARIABLE 
POWER SUPPLY KIT 

5 to 20 VDC at 1. AMP. Short circuit protected by 
current limit. Uses IC regulator and 10 AMP 
Power Darlington. Very good regulation and low 
ripple. Kit includes PC Board, all parts, large 
heatsink and shielded transformer. 50 MV. TYP. 

Regulation.  $15.99 KIT 

MALLORY COMPUTER 
GRADE CAPACITOR 
30.000 MFD  15 WVDC 

Small: 3 x 2 Inches 

11.99 ea. 3 For $4.99 
New, REAL TIME 
Computer Clock Chip 
N.S. M M5313. Features 
BOTH 7 segment and 
BCD outputs.  28 Pin 

DIP.  $4.95 with Data 

Z-80 PROGRAMMING MANUAL 
By MOSTEK, or ZILOG The most detailed explanation 
ever on the working of the Z-80 CPU CHIPS. At least 
one tull 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. 

GENERAL INSTRUMENT 
FULL WAVE BRIDGE 
4 AMP  600 PIV 

3/4 IN SOUARE - WITH LUGS 

750  3 FOR $2  Nu" 

"THE COLOSSUS" 
FAIRCHILD SUPER JUMBO LED READOUT 

A full .80 inch character. The biggest readout we have 
ever sold! Super efficient. Compare at up to $2.95 each 
from others!  YOUR CHOICE 
FND 843 Common Anode 

$1 49 
FND 850 Common Cathode  ea  (6 for $8.95) $12.95 

TERMS: Add 304 postage, we pay balance Orders under $15 add 754 handling NC 
C 0 D We accept Visa. MasterCharge, and American Express cards Tex Res add 

II•••••  5% Tax Foreign orders (except Canada add 20% P 8. H 90 Day Money Back 
:IX : \  P. O. B O X 401 247 • G A RL A N D, T E X A S 75040 • (214) 271-2461  Guarantee on all 'terns  • • •• • ilk 
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85 TON SURPLUS DEAL!!! 
170.000 pounds of new surplus electronics was too much for either Digital Research Corporation 
or Bullet Electronics to handle ALONE! So we pooled our resources and rolled a convoy of four 
eighteen wheelers into our new Texas warehouse. You may order any of the below items from 
either company along with any other items from our respective ads elsewhere in 73. However, 
please DO NOT order Bullet Kits from Digital  Research, or vice-versa.   

TEMPERATURE CONTROLLED HEATING PLATE 

$2.99 
x 10% In. 120 VAC, 120 WATTS. Made of 1/4 In. tempered plate glass with Ni-Chrome heating element laminated to 

back. Element size is 41/4 x 91/4 Inches. Double protected by TI KLIXON Thermostat and two thermal fuses. Each also 
has neon ready light. 
Besides the obvious use as a bun warmer, food warmer, coffee warmer, glue warmer, etc., our tests show this plate to 
be an excellent warmer for ferric chloride solution used in etching PC Boards by hobbyists. Typically increases 
etching efficiency by 300% over room temperature. Non-Submersible. 

CMOS PARTS BONANZA 

994: EACH 

Complete Module: 2 x 13/4 In. 
Contains: MC14553 3 DIGIT BCD COUNTER, MC14511 BCD to 7 
segment decoder latch, CD4060 OSCILLATOR and RIPPLE 
COUNTER, CD4011 Nand gate. Also was square N.O. push 
button, 9V battery clip, SPOT Sub-Mini slide switch. Plus misc. 
resistor, caps, transistor. All parts easily removed. Reg. Dist. List 
on MC14553 alone is over $4 each! 

FIBER POINT PENS 
Writes on almost anything. Water Soluble ink. 
Designed to write on plastic etc. Black. Fine Tip. 49C 
Value. 
SPECIAL: 6/$1  100/$14 

PUSH BUTTON SWITCH 
N.O. SPst. P.C. Mount. Same as used on CMOS 
Parts Bonanza at left. 

5 FOR $1 

4 BIT MICROPROCESSOR MODULE 

750 MODULE ONLY  3 FOR $2 
Originally custom designed for a large US Consumer Mfg. These were used as part 
of a weight loss program. Unit counts up to 25 bites with 24 flashes between bites to 
indicate chewing rate. Has 2 Digit LED readouts, adjustable on board oscillator, 4 
Bit Microprocessor with PROM. Our experimentation shows this module has many 
applications for timing, pacing, etc. Also there are on board signals that can 
produce various beeping, warble and exotic tones. Some application data included. 
Complete units in case, as above:  $2.49 each. 

74C903 CMOS: 
National Semiconductor.  New CMOS Part. Hex 
Inverting Buffer. Use for interface from PMOS to TTL 
or CMOS. Can Drive LED'S. 

6/$1 

ORDER FROM EITHER COMPANY: SEE TERMS OF SALE ON OUR RESPECTIVE ADS 

Digital Research Corpration 
(OF TEXAS) 

P.O. BOX 401247 • GARLAND. TEXAS 75040 • (214)271-2461 

BULLET ELECTRONICS 
P.O. BOX 401244E • GARLAND. TEXAS 75040 

(214)278-3553 
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... and we also have... 
••••••••••••• MEN•11••••• 

HEATH 1.18 
BARE BOARD 

MEMORY 
SPECIAL - $35! 
Don't need the full 12K of our standard H8 

memory? We now offer the board, mounting 
bracket, edge connector, and schematic for only 
$35. Populate it with a few support chips and 
readily available, low cost 2102s to build your 
memory up to a full 12K whenever your budget 
permits. 

MEMORY 
CHIP 
SPECIOL 

2102-L1 (low 
power, better than 
450 ns speed) 1K 
static RAMs are now 
only 99c while they 
last. Only good on 
orders of 10 or more. 

PET ROCKS (some people call them crystals) 

XT5OOK 

XT1M 
XT1.84320 
XT2M 
XT3.58M 
XT4M 
XT4.5315M 
XT5M 
XT8M 
XT9M 
XT1OM 
XT12M 
XT15M 
XT18M 
XT2OM 

500 KHz, series mode, fundamental, wire leads, HC6/U 
package ... $4.95 
Same as above, but 1 MHz .. $5.95 
Same as above, but 1.84320 MHz  $5.95 
Same as above, but 2 MHz ... $5.95 
Same as above, but colorburst (3.58 MHz)... $2.25 
4 MHz, series mode, fundamental. HC18 pkg.... $4.95 
Same as above, but 4.5315 MHz  $4.95 
Same as above, but 5 MHz.  $4.95 
Same as above, but 8 MHz. . $4.95 
Same as above, but 9 MHz.. $4.95 
Same as above, but 10 MHz.  $4.95 
Same as above, but 12 MHz  $4.95 
Same as above, but 15 MHz ... $4.95 
Same as above, but 18 MHz ... $4.95 
Same as above, but 20 MHz ... $4.95 

********I 
••••11111.11••••111M•11111•11•MIIIIIM•••11 

12K OF MEMORY 
FOR THE 
HEOTH 1.18: $200 
24K: $399 
Heath H8 owners are recognizing that Econoram 

offers a truly superior value; where else can you find a 
12K board at this low price that is fully static, draws a 
minimal amount of current, and is expressly engineered 
for full electrical and mechanical compatibility with the 
H8? This memory comes as an easy-to-assemble "unkit" 
(sockets, bypass caps are pre-soldered in place) and 
includes simple, clear instructions. 

RF POWER TRANSISTORS 
2NRF-1 

2NRF-2 

2NRF•3 

2NRF-4 

2 GHz RF power transistor. Pd max ((// 25 degrees C) 
3.5W, Pout min (iz 2 GHz 1.0W, Pin 310 mW, efficiency 
(/1 2 GHz 30%, round shape, similar to RCA 2N5470. 
$4.95 
2 GHz RF power transistor. Pd 8.7W, Pout 2.5W, Pin 
300 mW, efficiency 33%, cross shape, similar to RCA 
TA8407. $5.95 
2 GHz RF power transistor. Pd 21 W, Pout 5.5W, Pin 
1.25W, efficiency 33%, cross shape. Similar to RCA 
2N6269. $6.95 
2 GHz RF power transistor. Pd 29W, Pout 7.5W, Pin 
1.5W. efficiency 33%, cross shape. Factory selected, 
prime 2N6269. $7.95 

12V BA POWER SUPPLY KIT $44.50 
12A a 50-0 duty cycle, foldback current 

limiting, crowbar overvoltage protection, many 
more features. For transceivers, portable 
tape/TV equipment, disk drives, etc. Easy to 
assemble - except for transformer, diodes, 
and filter caps, all parts mount on heavy-duty 
circuit board. Does not include case. 

ria1003 CLOCK AND CASE SPECIAL 
$19.95! 

Easy to build - just add 12V 
DC and time setting switches. 
Includes crystal timebase, ideal 
for automotive/portable use. 4 
blue-green fluorescent readouts. 
Case includes filter and mount-
ing hardware, and is available 
separately for $5.95. MA1003 
module available separately for 
$16.50. 

TI SN76477 COMPLEX SOUND GENERATOR CHIP 
We break the price barrier on this amazing IC. Includes oscillators, white noise 

source, noise filter, digital mixer, one shot, amplitude envelope control, and more. 
An audio experimenter's delight! 

- NOW ONLY 52.75. 

FThe Adam Osborne & Associates books on 
microcomputers are recognized as the tops in their 
field ... lucid and complete, they cover virtually all 
aspects of microcomputing. Prices have gone up on 
the new editions, but we still have some of last 
year's books available at a good price. 

An Introduction to Microcomputers. 

Vol. 1   $7.50 

An Introduction to 

Microcomputers, Vol. 2   (1st ed.) $10.00 

(Mention 73 Magazine and take off 10 %!!) 

WE EVEN STOCK 
KNOWLEDGE . . . 

Craig Anderton's books have shown thousands of 
people that building electronic music machines can 
be enjoyable ... and even profitable! "ELECTRONIC 
PROJECTS FOR MUSICIANS" ($7.95) gives the 
basics of electronic construction, and goes on to 
describe a variety of projects useful to the 
audio/music enthusiast. "HOME RECORDING FOR 
MUSICIANS" ($9.95), his latest book, tells you how 
to make professional sounding recordings - 
whether you're a multi-track rock musician, or just 
taping a church choir on a portable cassette 
machine. Includes a projects chapter that describe 
how to build a versatile mixing console with 
preamps. noise gates, tone controls. etc. If you're 
into musical electronics, these are two books you 
can't be without. 

TERMS: Add $1 handling to orders under $15. Allow up to 5% shipping (more for power 
supply), excess refunded. Give street address for UPS delivery. Prices good through cover 
month of magazine. VISA /Mastercharge• call our 24 hour order desk at (415) 562-0636. 
CODs OK with street address. Cal. res. add sales tax. Thanks for your business! 

send for our new flyer e l ® D r J ® g t4 BILL GODBOUT ELECTRONICS 
BOX 2355. OAKLAND AIRPORT. CA 94614 
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EXCITING NEW KITS! 
Regulated Po wer Supply 

5 to 15 VDC 
• Full 1.5 amp at 5 109 

output - Up to .5 amp 

at 15V outputH•eavy duty transfor m .  

It
i • 3 ter m7nal I C. Volt. Reg. 

4,3  • Heat sink prowded for 

cooling efficiency . 

•PC Board construction 

•120 VAC input 
1Sia: 339-19 ii5-8 a 2"11 

JE210 5 to 15 VDC $19.95 
ALSO AVAIL ABLE, 

11900  Digital Stopwatch K7t  039.95 
lf 301  6 dicta Clock Kit  $19.95 

Digital 
Thermometer Kit 

•Duol sensors  ovitch,n0 control for In 
door/outdoor or dull monotoring 
•Continuous LE D .8" ht. display 
•Ran .,  40 97 to 199 97 / 40̀ C to 100.0 
•Accurecy; 1'1° no minal 
•Sel for Fahrenh•71 or Celsious reading 
•Si m walnut case • AC wall adapter ' Cl 
•S79e. 3-1 W M  6.5/8 W  1 3/8"D 

JE300   $39.95 
JE730  4 digit Clock Kit . . . 014.95 
J0122060 Func. Generator Kit . $19.95 
JE747  Ju mbo 6 dot. clock kit 12995 

DISCRETE LEDS 4 111 .' 

AC5569  ltd  5/51 

)(C5566  green  411  5/$1 
)105560  yellow  4/1  441 
XC556C  clear  4/51 

.210-
5C226  red  5961 
0C220  green  4/51 
9C220  yellow  4/$1 

.17. 
4177/108  red  4/$1 

dli 
MVb0  N red5.  6/51 

INFRA-RED LED 
• 4-771 497 16" flat 

531 

.125" 916. 
0C20944  red 
XC209G  green 
0C2090  yellow 

.185' ilia 
00526R  red 
XC526G  green 
)(C5260  * kw 
XC526C  clear 

.1111e ea 
XC111R  red 
XCII1G  green 
XCII1Y  *Ion 
XCIIIC dear 

5151 
4/$1 
4/S1 
411 

541 
431 
431 
431 

TIMEX 71001 
LIQUID CRYSTAL DISPLAY 

FIELD EFFECT 

PE  $ 

E113:813  
4 DIGIT  5. CHARACTERS 
THREE ENuNCIATOR5 
2 00- X 1 20- PACKAGE 
iNCLArDES CONN. cTOR 

T1001 Tr. ...nerve  17.05 
110050 171411761166  1.25 

201 0 
C134001 
CD4002 
C01036 
C34007 
C04009 
CD4010 
C31011 
C04012 
C04013 
CD4014 
CD4015 
C34016 
C04017 
CD4018 
C04019 
204020 
CD4021 
03.022 
C04023 
CD4024 
C04025 
C01026 
204037 

23 
13 

1 19 
25 
49 
49 
23 
25 
39 
39 
i 19 
49 
I 19 
99 
49 
19 
I 39 
1 19 
23 
19 
23 

225 
69 

C/MOS. 
..15 

5.14040 
006041 
204992 
C34013 
C31041 
CD4046 
C04047 
CD4048 
CD4049 
004050 
CD4051 
C31053 
CD4056 
CD4039 
C04060 
CD10. 

1 19 
49 
99 
1 19 
1 25 
99 
01 
89 
1 79 
250 
I 35 
49 
49 
19 
19 

295 
995 
1 49 
-3 

C04070 
C134071 
C04072 
C34076 
1244087 
C55082 
C04093 
C04098 
MC14409 
MC1 .10 
5C1445 
MCI4419 
11C1 .33 
50/506 
MC14507 
MC14562 
MC14583 
C134508 
C31510 
C34511 
204515 
C345111 

2-2 

1 39 

2, 
99 
243, 
1491 
1195 
1495 
495 
1995 
75 

99 
14 50 
350 
395 
I 39 
1 79 
295 
70 

74 00 
71002 
74 204 
74100,3 
74C 10 
71C14 
74070 
14 020 
78042 
7/C48 
74C73 
74C74 

DWG  1 75 
1.81106.  99 
1.5300.  BO 
L5301 315  35 
1653075  75 
11.304.  1 00 
1.113091  60 
L5307310  35 
LM308C9.  00 
1.14309.  I 10 
11.13095  125 
1.1131009  1 15 
1.11/311911  W 
118312.  1 95 
LA13171(  630 
116316C9 01  SO 
16137954  1 30 
1113205.5  1 35 
1.183209.5 2 135 
1113205 ,12  1 35 
16532 96 IS  I 35 
1M320. 18  1 35 
193201-21  I 35 
193207.5  1 25 
1143201 ,5 2 1 25 
1613201 8  1 25 
L113201-12 
1.143207• IS 
11/3201 18  1 75 
111320T-24  125 
1.53235•5  595 
1143249  1 SO 
1.93399  99 
1.9340K 5  1 35 
1.531. 6  1 35 
1.9340K.8  I 35 
1.53400 12  1 35 

1 35 

39 
39 
39 
19 
39 
I 95 
39 
39 

1 95 
249 

89 

59 

74C00 
14085  249  140113 
74C90  1 95  74C192 
74 03  1 95  74C193 
74 295  195  74CI95 
74C107  1 25  14C922 
74C151  290  142973 

74C154  300  140925 
140157  2 15  743326 

74C160  249  80C95 
740161  249  80331 

LINEAR 
1193409113  I 35 
LM34%.2.  135 
11,13401.5  I 25 
1M3401-6  125 
1.111401-8  I 25 
L10401-12  I 75 
1143407-15  I 25 
L53401-18  I 25 
153401.24  I 25 
153589  1 00 
1537 %  1 95 
L143139  325 
1.53719  400 
1.3809  1 15 
1.538031  99 
453819  1 79 
1143829  1 19 
.95019  800 
105104  600 
965294  495 
ME5319  395 
5405301  600 
5465499  603 
44654444  4 95 

9E5501  1 30 
NE5555  39 
9E5569  99 
9E5608  500 
9656113  500 
405628  500 
NE56511.1  1 25 
9E56601  I 75 
5115670/0  99 
1115709  495 
LM7031:11/11  59 
1.57099.1  29 

74LSOOTTL 
1415/7 
141.551  23 
741554  23 
741355  23 
741573  35 
741514  35 
79575  19 
741376 
741578 
741593 
741585 
741586 
79590 
141592 
79593 
7 41595 
741596  89 
7415707 
793109 
7415112  35 
745113 
7413118 
75502  79 
795136  39 

1 25 
1 25 

260 
149 
249 
249 
595 
625 
895 
895 
1 50 
1SO 

1357109  794 
1611181  19 
15713101  55 
16113345  1 00 
16113 99  I 19 
1.1.174,001  35 
151141. 014  39 
16114 1926  79 
16124 9939  39 
1.513109  195 
1.5145831,11  59 
90141811  1 39 
61C14899  1 39 
151.969  95 
1515565  1 75 
MC17415CP  300 
1.521119  1 95 
1.1429019  225 
1530539  I 50 
1.5306 .  1 49 
1.12390000 3401i 49 
1.539051,1  89 
161390 99  I 25 
61055540  59 
80388 
1117545011 
15451 01  39 
7515231  39 
7545309  39 
7545401  39 
7549131  19 
75492C11  89 
754639  19 
7994C9  Pi 
RCA136  1 25 
RC4151  215 

1131191  5 % 
FIC4195  449 

195 
49 

POi.ANIrt 
COMM. An . red 
5 7 Dot 1.4.3. 
Common Cathode red 
Common Cathode red 
Common Anode-green 
Common Mode. . . 
Common Anode red 
Common Cathode . 
Common Mode- lo. 
Common Cathode . . 
Common Amos orange 

• 30  Common Anode-of an. • 1 
Common CaMode-parroe 

10  Conmfoo Anode orange 
Common CO . pan. 

, 0  Comr.n Anode red 
• 10  LOTTO, A. ... - I  400  99  510393  Common GP M • I 

10  Common Cathode-rod  400  99  11110359  Common CaInoSe 
: - I 3  0.00 .0. Anods .1 .  400  99  F93503  Comm. Cattioderf905001 
-10  Common Celhode-.199  /00  99  190507  Common Anode 10405101 

022.86676 Knode-0.8028.1) 0  560  99  5081.7130  Common Anode- . 

, 10  Common Anode orange • 1  560  99  9052-3499  Common Anode 0.1 
Common CA W. orange D 3 560  99  1051-3403  Common Cathode red 
Cornrow, CPoode orange - I 560  99  S082-1300  4 . 7 K8 091- 860P 

. , 6  co,..,,,,.,„, 8,,,,,,,,,, r„,,,,,,,,  560  99  S082.7302  41, 7 501 Digd ,1NDP 

99  S082-7301  Owmvange chstaP.r I • 9 
560  99  5082-7340  4 . 7 so Deeinunilionim 

DISPLAY LEDS 
NT  PRIC1  TYPE  POLAND' 
170  295  MAN 6730  Common Mode.. • 1 
300  4 95  MAN 6140  Common CalhoMded-D 0 
125  25  MAN 6750  Common C.o.d. • I 
187  1 95  MAN 6760  Conwnon Knon-nd 
300  7 25  MAN 6790  Common Catlic32.3•8 
300  99  01101  Common Anode red • 1 
300  99  1)1104  Common Cathotle•red 
303  1 25  01707  Common Anode red 
300  99  1311.178  Common Cathode red 
300  99  19. 711  Common Ariode•red 
300  99  01746  Common Anode. . • I 
303  99  DL747  Common Anode red 
300  99  01.749  Con.. Catho. ,. - I 
300  99  31.750  Common Cathodured 

400  99  013313  Common Calor* red 
400  99  04070  Dwomon Cathode 

§§§§§§g§i§M§§
g§gggEE0 

14001 
99 
99 
99 
ss 
99 
99 
99 
99 
1 49 
1 25 
1 49 
1 49 
1 49 
1 49 
35 
69 
99 
75 
99 
99 
1 30 
2 10 
210 
1995 
1995 
1500 
22 50 

AY-5•9100 
AY-5-9200 
60.5-9500 
AY-5-2376 
1/00165 
74C922 

ICM7045 
ICM7205 
ICM7207 
CM 7208 
ICM 7209 

TELEPHONE/KEYBOARD CHIPS 
Push Button Telephone Dialler 

ProE°c7oc°,:aC*.e.t., 
Keyboard Encoder 188 keys) 
Keyboard Encoder (16 keys) 
Keyboard Encoder 116 keys) 

ICM CHIPS 
CMOS Precision Timer 
CMOS LED Stopwatch/Timer 
Oscillator Controller 
Seven Decade Counter 
Clock Generator 

NMOS READ ONLY MEMORIES 

514 9.4** S \ 
14 95 
4 95 
14 95 
795 
5 95 

24 95 
19 95 
750 
19 95 
695 

MCM6571 
MCM6574 
MCM6575 

128 X 9 x 7 ASCII ShrtIed wth Greek 
128 X 9 X 7 Math Symbol 8 Pictures 
128 X 9 X 7 Alphanurnenc Control 
Character Generator 

MISCELLANEOUS 
Quad Low Noise 01.18/ Op Amp  249 
Switching Regulator  119 
Single Stenciling Regulator  1 75 

Drvirle 1011 Prescaler  19 95 
Ni-Speed Divide 10 11 Premaler  11 95 
Photp-Darkn on Opto-lsolator  3 95 
Top Octave Freg Generator  17 50 

5Mhz 2-phase MOS clock driver  375 
27" red num doplay 6171163 logic chip  10 SO 
TV Camera Sync Generator  14 95 
437 1/1911 OPM  odic Block (SPaciell  395 
3'7 Digit A D Convener Set  25 00/sal 

13 50 
13 50 
13 50 

TL074CN 
11494 04 
11.496CP 
11C90 
959 95 
41433 
IAK50240 
DS0026CH 
TIL308 

14M5320 
MM5330 
10110 111 

LITRONIX ISO-LIT 1 
Photo Transistor 0010-Isolator 

IGam e as MCI 2 or 4825) 

2/990 

SN 76477 
SOUND GENERATOR 

Generates Complex Sounds 

Low Power  Programmable 

3.95 each  
TV GAME CHIP AND CRYSTAL 
*0-3-8500 -? and 2 01 MHZ Crystal 1Chip 8 Crystal 

wcludes score display, 6 games and select angles. etc  7.95lset 
/171205  SP 40 
59210  440 
08215  440 
)(R320  1 55 
DR-1.555  1 SO 
09555  39 
044556  99 
XR567CP  99 
)(14567C1  I 25 
XR1310P  1 30 
0141498 04 3 as 
)011184  1 39 
087489  I 39 

EXAR 
JE22C61(4 14 95 
JE22C6K8 19 95 
04419 00  320 
XR2206  4 40 
XR2207  3 85 
0922%  520 
092209  I 75 
XR2211  525 
0142212  435 
0442240  3 45 

XR2242CP  1 50 
0442264  4 25 
XR2556  320 
8R2567  299 
XR3403  125 
0144136  1 25 
9444151  285 
094191  4 95 
0444202  360 
9444212  205 
094558  75 
0444739  1 15 
0444741  1 47 

RCA LINEAR 
CA301 
CA/023' 
01.30351 
CA30391 
04304614 

CA305971 
01 04 89 
0430601 
CA1311111 

S6 
CA30829 
C4306314 
01 0489 

1 35  CA3089N 
CAP 301 
CA31401 
CA31601 
CA14019 
CA3600N 

Ito 
375 
3 15 
/15 

200 

2100 
I 60 
85 

375 
1 39 
25 
1 25 
49 

3 SO 

CALCULATOR 
CHIPS/DRIVERS 

1.5725 
11115738 
01.18864 
098865 
DM8817 
D148889 
9374 7 s. 
Cu 1.00 drtret 

92 95 
295 
200 
1 00 
75 
75 

CLOCK CHIPS 
955309  5.4 95 
55533  495 
10.45312  495 
9121314  495 
955316 
1.6318 
61845359 
5145381 1998A 
595841 

695 
995 
295 
495 
995 

IC SOLOERTAIL -  LOW PROFILE (TIN) SOCKETS 
1.2 

22 18011 6 3 
24 pm LP  38 
28 ow LP 
36 DP LP 

SOLDERTAIL STANDARD I TIN) 40 ern LP 

MOTOROLA 
9010617 
9C14081.8 
9C11391, 
MC3022P 
MC3061 P 
MC40163144161 
61040240 
6117404 00  6 n 
5C40,1112 

59746 
114751 
19152 
19153 
111751 
16757 
19759 
16959 
16965 
1145237 
195234 
195235 
195236 
155242 
195245 
19456 
19158 

DIODES 
VOLTS  W 

33  4000 
51  1005, 
56  400m 
62  400n, 
68  10Orn 
90 
120 
82 
15 
56 
62 
68 
75 
12 
15 
25  40m 
ISO  In 

On 
Pry 1 AMR 

4001, 
.00,53 
400m 
40 . 
O n 
O n 
500m 
O n 
O n 
50 . 

188913 

4700 
4, 70 
47 03 
41 30 
4.1 CIO 
1,1 CO 
4.1 00 
4.1 00 
4.1 00 

20 
28 
28 
21 
28 
20 

61 00 
6,1 00 
5/1 00 
12/1 00 

71,5 
194002 
194003 
115004 
1144005 
59006 
1144001 
193600 
544148 
314154 
1144305 
194731 
1114735 
194136 
1N473/ 
1114742 
194744 
1111183 
1911 . 
191185 
Ill Ill. 
1911 8-

VOLTS  W 
100 PP/ I AMP 
2C0 P10 1 AMP 
400 Mil 1 AMP 
600 Pn, 1 AMP 
800 NV I AMP 
1000 P15 I AMP 
50  20Orn 
75  lOrn 
35  1Orn 
75  25m 
56  1* 
62  Is 
63  I o 
2  lor 

12  IA 
15 r. 
50 PtV 35 AMP 
100 PP/ 35 AMR 
ISO FP/ 35 AMP 

1.16 35 AMP 
111615 AMP 

1811 51 

1 50 
I 70 
1 70 
t BO 
300 

SCR AND FW BRIDGE RECTIFIERS 

04486-1 
"09 98.3 

54  303. 

1276 or 506 

124 ., ?MN 
2,F REC 

• n  if 36C 

, 

, 

. 520 

. ;11 
: 522 

571 
528 
30 

511 
5.0 

L542 

23 
23 
23 
23 
19 
29 
23 
29 
13 
60 
49 
69 
29 
23 
29 
29 
29 
19 
29 
23 
79 
35 
29 
69 

65 

35 
39 
75 
99 
35 
49 
59 
59 
79 

35 
35 

99 
69 

7415138 
7415139 
1415151 
7415155 
7415157 
7415150 
7415161 
7415162 
7415163 
7413164 
7415175 
7415181 
7115190 
7415191 
7415192 
793193 
74151 . 
74 LS195 
1415/53 
741.5251 
7415258 
745260 
7415279 
7413367 
7415368 
7415610 

59 
95 

ron LP 
II pm I.P 
16 on LP 
18 no  IP 
70 no LP 

6.0 ST 
16 pn ST 
18 no  ST 
24 pin 51 

8 no SG 
IA no SG 
16 On SG 
IS pon SG 

8 no *AV 
10 pn WM 
pn 

16 po VIP 
pt. WI/ 

1/4 WATT RESISTOR ASSORTMENTS -5% 

1•24 
017 
20 
22 
29 
31 

927 
01 
15 
49 

30 
35 
38 
52 

21  PO '4  1  ! I I I  4 11 1 1  
28  27 
32  30 

25  24 
27  15 
12  30 

Ill NM 28 no 51 
36 pin 51 
40 no  ST 

45  42  501DERTAIL STANDARD ISOLD) 

27  24  1 11 1  pn SG 
/4 No SG 

32  29  36 no 53 
35  32  A0p,rSG 
47  43 

19  38  3i 
45  II  37 

09  36  37 
43  42  41 

75  U  62 

WIRE WRAP SOCKETS 

(G0 01 165E1 . 3 

60 
63 

99 

I )9  
I 59 

70 
I 10 
65 
1 75 

22 no 050 95 
2A pm 05  05 
211 . *AV  i 40 

36 ton WW  1 59 
40 No 1191 175 

23.9 

36 
37 

SO ICE 

35 
36 
41 

59  58 
62 

90 
1 26 
1 45 

63 
1 00 
1 40 
1 59 

es 
95 
1 25 
1 45 
I 55 

61 

111 
I IS 
1 30 

5' 
90 
1 16 
I 45 

75 
85 
1 10 
1 30 
1 40 

ASST. 1  3 ea 

ASST. 2 

ASST  3 

ASST 4  5 ea 

ASST. 5  5 ea 

,80.1  r3r 00.2  123 0015  1:0 uf0.4  • 
5  180 PO/  220 OHM  210 0.411  330 Orad  1. 

470 0.04  560 0141,1  680 OHM  820 01.1  • 
5 ea  1.1.  150  leA  2.25  2.15 

3.38  3.90  70  5.86 

876  106  I7K  1S6 

225  274  130  1. 

56.1  650  524  1006 

Ism  7606  1204  2100 
ASST 6  5 es  1901.  4700  5601  650. 

161  1.211  1 SM  1.85 .160 
ASST  7  5 its  2.75  3.361  3 0  4 69  56M  50 PCS  1.75 
ASST. OR  Includes Resistor Assortments 1-71350 PCS )  S9.95 ea. 

fiAs 
'04  

SO PCS 

50 PCS 

50 PCS 

SO PCS 

50 PCS 

SO PCS 

$1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

4/5 
TRANISISIORS 

5/1 Oti   
61 00  m ug  5.100  264013 

AI M  21133116  W M  294123 
175  M W  M M  n91 -1, 
17 5  M M 

1  175  M M  V :  .5 
471  00  M U M  5/1 00 

-794  M M  m wm  00500 M , 
'..214  M OO  m m  501 20 210903 

'' 22 A  M O, 053701  5/' 00  66 09 
M M  M M  W M  M M 

% -169  5/1.00  11113706  5/1 00  265081 
L. 16911  4/1 03  no m  5/1 00  265066 

5/1 00  611137115  5/1 00  265089 
411.013  263269  56 00  2/15129 

4/1 00  2.43715  5/1 00  P115131 
.. .07  1/1 11  2637245  65  P115138 
.. 307 Phi%  7/1.00  3437296  100  265139 

. 325  5/1.00  2143772  225  295210 
1 75  ?N W , Inn  .9,s18 

$IO oo MINIMUM ORDER - U.S. Funds Only Spec Sheets - 25! 
California Residents - Add 6% Sales Tao  1070 Catalog Available-Send 4117 stamp 

a meco 
ELECTRON ICS “ 

PHONE 

ORDERS 
WELCOME 

14151 592-8097 

MAIL 011111:11 LUC 1 ROMCS - WORLDWIDE 
1021 HOWARD AVENUE. SAN CARLOS, CA 94070 

ADVERTISED PRICES G OOD THRU M AY 

CAPACITOR o,uopocs CORNER 
10 91  05  04  03  001,,f 
22 01 05  01  03  0047 0  05  . I 
47 5  05  04  03  01,,f  05  08  035 
100 PL  05  01  03  022.5  06  06  01 
220 91  05  01  03  13141,.f  06  05  04 
470 0.1  05  04  033  1*1  12  09  075 

1811 VOLT 11111AARUI M ACRONS 
0017111  12  10  07  022rnf  13  11 
0022  12  10  07  04101  21  17 
001 .1  12  10  07  .1  27  23 
Olint  It  10  07  2210  33  27 

•211% M PH/ TANTALUMS 1519.101 CAPACITORS 
3355  78  23  17  I 5,35%, 30  26  21 
'5 355  21  23  11  2 2,258  31  27  22 
355  28  23  17  3 3/3258  31  27  22 

.3355  26  23  t 7  4 1/250  32  78  23 
42 158  28  23  17  6 1/255  36  31  25 

611/358  26  23  17  70,250  40  35  29 
1.0/355  21  23  II  15/255  63  50  10 

1111111111116 ALU M NI 81 9018 9518250 CAPACITORS 
1616 M I  I MO U M 

.4750V  15  13  10  41055  IS  13  10 
1 0 SOV  16  14  II  47,505  16  14  17 
. I 509  14  12  09  1 0,165  15  13  10 
' 399  15  13  10  1 0 750  16  14  11 
'55  15  13  10  1 00926  16  14  11 
3.3v  16  14  12  4 7/165  15  13  10 
55  17  15  11  4 7225V  15  13 

24  20  18  1 7150,1  16  14 
19  17  15  10/16V  14  12  05 

v  25  21  19  13256  15  13  I 
•50  24  TO  18  10 605  16  14  1 
205  35  30  21  47105  24  21 I. 
255  32  28  25  100.I6V  19  15  II 

1.0 501/  45  47  11  100,2514  24  20 70 
410/250 10003 .  33  29  27  100605  35  30  3.• 

55  50  45  220,16V 
22001165  70  62  55  470.259 

Oa 
13 
17 
22 

i/ Reader Service-see page 195 179 



ASSOCIATED RADIO 913-381-5900  
8012 CONSER BOX 4327 
OVERLAND PARK, KANSAS 66204 

CALL US WITH YOUR REQUIREMENTS 

AMERICA'S NO.1 Real Amateur Radio Store 

Associated Wants to Trade 
Call US 

913-381-5900 

TRADE  BUY  SELL 
NEW AND RECONDITIONED EQUIPMENT. 

NOTE:  SEND $1.00 FOR OUR CURRENT CATALOG 
OF NEW AND RECONDITIONED EQUIPMENT. 

*ALSO WE PERIODICALLY PUBLISH A LIST OF 
UNSERVICED EQUIPMENT AT GREAT SAVINGS. 
A BONANZA FOR THE EXPERIENCED OPERATOR. 
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST, 
SEND A SELF ADDRESSED STAMPED ENVELOPE. 
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MERCURY BATTERY 
t • Maitiir• ti,pe RSt 

12 San,. height a•  AA but 5 
F  ItIA  gi•ing excellent AA 
substitute  .ith  extra  pus , 
Fat tiir•  reeh 
Cat. No. 92CUS1179 

rc'USTOMERS THE WORLD OVER ARE CLAMORING FOR OUR GIANT 

PENNY ARCADE 
SUCCESSFUL? ...  YOU BET IT IS! 

THE FAT" MALLORY AA 

: • 

$1.49 
2 for $1.50 

"BEEM -0- LIGHT" 

$5 99 

2 for $6 

LASER DIODES 
LAI D-59 style.  N typ• 
Demgnod in Fl   Junction 
Coal structure.  F  PULSE 
mode operation  Rated 4 19 
Watts  Wavelength  904 nm 
(appro. / Typ  Forward  V 
'mak ,. I 21, Max For Cur. 40 
A SIZE  25" • 741" 
Cat. No. 92CU3500 

GIANT 

"INCHER" 

READOUT 

I 

ORDER 
, number  fr . n ca241ne., ,,,,,,, 

ee, enth 

Tr, be exact 0.8" of an Inch 
N MON CATHODE. direct 
Iscement F.. Litronics 747. 
decimal. DV 0 8 MIS per 

..t.g ment. Red 
Cat. Ho. 93CU31127 

Only $2.99 
2 for $3 

FANTASTIC? YOU BET IT IS! LOOK WHAT YOU GET FOR 1C MORE! 
0 100 1110 BLOCK DISC CAI .. "sorted .1 .0 10% materiel . 11190  129 
0 SO SHOCKLEY DIODES, n1 .1 popular " Mehl . Cede. hobby 11 mote . . (91141711/ • • • • 1.29  
0 SOPTO COUPLER. 150091 .1 .1 .. hobby material. U-1 .1 1•21121 W  1T9 

C3 4 CHERRY MICRO SWITCH. 125 VAC. ISA, N.C. type 1.1 A screw terethoMe(.seao...2.29 
O s SPIT PUSHBUTTON MOM  MS. It. angle, m mt . .' M11430)  1  2/ 
0 25 TTL s. 1.1th 74047s. U test ellpa s241111)  1 21 
0 30 RADIO AND TV 56055, 841. .0 ...12 . P/21 H  1  29 

0 SO TUBULAR CAPACITORS. asst. welts sell el/ . (.22.1  121 
CI SS LO W NOISE RESISTORS I.. NW. HIF1. etc I•220  1  21 
0 SO PO WER RESISTORS. 3. S. 70 .19, pop Ma . 14/2310  1  29 
0 1129 SURPRISE. MI ItInds of p•rt• le • pok (•2114)  1  29 
0 12 PANEL SWITCHES. rotary. slide. tepee, 4401•2111  1.29 
0 110 COILS •1110 CHOISIS. IT.  tIc.11, Irk (.2117)   1.211 
0 SO TERMINAL STRIPS, up te 4 solIor lags (•334)   1.29 
0 SO PRECISION RESISTORS. 011, It, .1.4 (•3113)   1.29 
0 SO MICA CAPACITORS. . . ealmen B•11711   1.21 
0 10 SETS RCA PLUGS AND JACKS. P h . (•002)   1.21 
0 00 DISC CAPACITORS. . . .1 .• lees loads fro1117   1.21 
0 20 TRANSISTOR ELECTRO'S. asst imi and mi ••53/   1.21 
0 75 HALF WAITERS, .41  . color co .& .st •414)   1.29 
0 35 SILVER MICAS. red h. ., .141. .st. • ASS   1.21 
0 4 PUSH SUTTON SPST. PANEL. 11 C 1250  IA, 5299  1.21 

0 100 GERMANIUM DIODES, imisl lead/ u test 1•04,1)   1.211 
0 100 STABISTORS. Regulator. soneIng and cemp . .. .lat ea. Mold 1.11401  1.25 
0 100 PRINTED CIRCUIT 0 WATT RESISTORS. 099 19 101115   1.25 
0 12 TRANSISTOR SOCKETS. ..it non and Mat . . (9551)   1.29 
0 SO 3 AMP SILICON RECTIFIERS. mIal. asst 18 400  1.21 
0 50 POLYSTYRENE CAPS. olaatIc coat ., poet. 1111 =   
0 10 NE 2 hulb•. far 110 .c projects. ..2,...,2 •1  1.29   1.21 
0 10 PROXIMITY REED SWITCHES la 1255)  1.21 
0 II 2 .15 UHF TO IS  'STOWS (• 1423)   1.21 
0 30 901.1X CONNECTORS nylon. es.. el•ea 1•1101142)   

O II-CALCULATOR AC ADAPTOR JACK. . .4 .4 6nm . Itormlisols1•23119 
CI SHONE AMP U SER DIODES, mast mlal, “ M N (•111114)   
0 S-PA 243 THREE WATT PC W ARDS. ler sa me I•20131   

0 N MINI MOTORS, 10 SOC. I,, et ., hobby melect• (• M O   
0 SO 1114000 RECTIFIERS.  901)1. • W M 1•2151141   
0 20 UPRIGHT 'O UTROS. asst., vella . • 2 .. .It . .. (•11221A)    
O a UHF TIMER. 6o . ,,,,, st•ndo..1 Irp• ,2527)..   . 
0 4 ITS A 511 ., f VOC BAT ellp.red • black lee/ Wan*   
13 91400 VOLT -RED BALL" RECTIFIERS, ••Ial IA N M21111$   
0 20 1114141 SWITCHING DIODES, 4 asst. entail/3 HO   
0 slo AMP OU•DRACS, •/trigg•rellod• up 500111.26201 
0 II MICRO SWITCHES, posh. as. ,,,,, .3011/ 
El 40 SQUARE DISC STYLE CHOKES. color ceded (.201   
O  ISTORS TO92 2144400 seri ., u to. .3211   
O  ISTO ,,TRANSFORMERS. sudia. Inter. Mc an . 1.3295)   
CI IS PRINTED COT TRIMMER POTS, mat mi mic •tc ,ii 3344)   
O 7 2113055 HOBBY SIN TRANSISTORS TO 3  133771   
0 10-PNP 30 WATT TO 3 TRANSISTORS, hobby . 3772/   
0 SO TUBE SOCKETS, 4. 3, 5, 7 pin ,,,,, .. . .11311)   
0 110 am• PO WER TAB 011.1DRAC, 200 P .. TO220. VtrIggor 1•15901   
0 10 BULLET RECTIFIERS. 1 9 •rn.. 20 90, .1•1 •01,   
0 II-READOUTS. MAN 3. COMMON 2.11. LED. tho rioso. RED I•3391   
0 SLEDS. . .. 612 . and  , roe.  yellow, ember (•3545)   
O PHOTO FLASH ILECTRO. CAP. 400 IMF  3400 491971   
0 2-CIRCUIT  . glass sealed. .1.7 rated • lamp l•39051   
0 MICRO MINI TOGGLE, SPIT, 2 pos. is•-•11, 0290  3 es.. Pe Seat   
•  ELIDE VOLUME CONTROLS, asst el popular values. ... MI/1.10231 ,   
0 IS COAX LEDs. single load. pin hood  ROd(• us* 
0 GO TERMINAL STRIPS. 0.,, Mei Iii•• up, 11•144. ty ..1•11111331   
10 00 CERAMIC CAPS. incl. NPO's. nog. cool. N750'. as .. v•hms. •3511901 
0 10 TV/FM SPLICERS. for 300 ohm  .34. 5 41.111..t9 .34. 5 41.111..• 1047)   
0 10.1111 M IENS, 4009e , •slal, glass case  9404.   

t. 

1.21 
1.21 
1.21I 
1.21 
1.21 
1.21 
1.21 
1.29 
1.29 
129 
I  29 
21 
29 
29 
21 
25 
29 
39 
29 
29 
21 
21 
21 
21 
25 
21 
2/ 
29 
25 
211 
21 

200 for 1.30 
100 far 1.30 
12 for 1.30 
II for 1.30 
10 tor 1.30 
30I m 1.30 
SO Itir 1.30 
120 for 1.30 
1101 .1.30 
100for 1.30 
2 for 1.31) 
24 for 1.30 
120f., 1.30 
120 for 1.30 
120 for 1.30 
100 ler 1.30 
20 foe 1.30 
120 lor 1.30 
40Ier 1.30 
110 ler 1.30 
70 for 1.30 
5 let 1.30 

200 for 1.30 
200 ler 1.30 
200 let 1.30 
24 for 1.30 
100 for 1.30 
100 ler 1.30 
20 fer 1.30 
20Ier 1.30 
12 ler 1.30 
110 for 1 30 
12 ler 1.30 
1001er 1.30 
10 fibr 1.30 
12 for 1.30 
100 ler 1.30 
40 ter 1.30 
200, 1.10 
12 ..1.30 
1510. 1.30 
40 for 1.30 
12 ler 1.30 
10 for 1.30 
90 fer 1.10 
40 for 1 30 
12 ler 1.30 
10 ler 1.30 
14 for 1.30 
2000, 1.30 
100 ler 1.30 
2 for 2.30 
20 ter 1.30 
12 for 1.30 
14 for 1.30 
2 ler I. 30 
4 for 1.30 
2 ler 1.30 
10 ler 1.30 
30 for 1.30 
120 for 1.30 
120 for 1.30 
20 ler 1.30 
20 for 1.30 

"CRIMP-ON" 
PL-259  2 for $1.29 

COAX PLUG 

Quirk. Easy plop cri mping No 
Soldering' Strip ineulation 
mo w n Mabee to 80.239 For 
RG5B/U  59/U 
Cat NO. M U N N 

4 for 

$1.30 

11.1)S: 
13.4. by C M. Ms 

YOUR CHOICE IS M 51 21 
Id 1 ./  12 . 111 10 

704  MICRO TOPHAT RED 
I./  MID TOLL .* STUBBY 
1.02  MICRO SINGLE PIN RED 

flit zr:: RCI:g" 
moo  IUMS0 HOD CLE•• 

40 CHANNEL 
CB BOARD 

• 
dAtit 

2 for $40 

Good wood •.114 conternporsr)  design 1,0)901  an. HIFI 
bargain. Psal m . Incl SlId. contrOl for VOL/BAL. rocker w 
for Power ON/OFF. Illum Slide Rule Tuning, snd top mosonl.d 
ceramic Pbono faith dust cover and S.Ph". coytUldgo. 33 & 4 
RPM. Al.. Intl Headphone jack and 45 spindle SIZE 14" • 5" a 

0 221. 00 LAMP AND SOCKET SET. 200 .. T2 otylo(.25115)  1  20  2410.1.31 
0 10-RCA PHONO JACKS. chem . meant, teflon balm 1•511111  129 35 141.31 
0 MITHERMISTORS. smi. types. stale., 5 voloose 1.2040  120 1101.• 1.30 
0 4-I.DIGIT 7- SEGMENT READOUTS. In flat pak 4 .11954141  131 4 for 1.30 
0 4-'4" BLOCK TRIM POTS, SK .•25111)  129 0 141.30 

0 1 "FOTO FIT" N CHANNEL, Crystaileeks.1.1 .104159491 Transistors 1411591  129 2991.110 
0 1.1fOL TAG' RIGULATOS, TO2024•44, 121111111141A (91900  129 Ihar 1.30 
0 1.3 DIGITS ON A DIP. LED. red. 111.• 33 li.11117)  129 21 .1.30 
0 3-11952112 21,1 DYNAMIC RAM, •0•1110 typo (034591  129 4991.10 
o m an 1 HIGH SPEED SWITCHING To•ussvono.T0111.11.1 (s2374)  129 351tor 1.30 
0 2.15 9 HI PO WER TRANSISTORS. 22011, man. T0441.27071  129 41or 1.30 
0 3-24 PIN IC SOCKETS ,•21511,  1  39  ghee 1.30 
0 1-011 .312 DIGITAL CLOCK CHIP, 100% IT 15251  129 2149. 1.30 
0 3-MM 9725 • FUNCTION CALCULATOR CHIP, 1001 (92 .4)  129 olfor 1.30 
0 1.MM  P*09.100%(.'34591  129 21or 1.30 
0 010 AMP 25V BRIDGE RICT.cowoli style I• 2447)  1  21/  • for 1.30 
0 10-21,13545 RF TRANSISTORS. T0104, 2115133143372)  129 31/119 1.30 
0 &LINEAR SWITCHING  ISTORI, 292901 pop. 705 0.13751  120 121or 1.30 
0 504 AMP CYLINDRICAL RECT up to II. 1-1.01 /40011  129 100 . 1.20 
0 9 OPEN FACE READOUTS, LED. rod, imam .gs miming mestly deals la 39021  129 121er 1.30 
0 10292222 or man,. . 70.15 romtal ca . 41012'  129 201 m 1.30 

0 10-DATA ENTRY SWITCHES. SPIT, I wow norm op . 1255 1.1321)  120 20 to. 1.30 
0 111-  1STOR RADIO EARPHONES. lob,. Moped 1.911441  131 litter 1.30 
0 10-FLUORESCENT OVERFLO W READOUT TUBES. ,/4..d. 1.32•81  129 30 Mr 1.30 
0 2-ALUMINUM HEAT SINKS  TO 220 d 53351  129 4149 1.30 
0 L.2115001 SOY TRANSISTORS STUD 421100  139 2 for 1.30 

0 31111CROPROCESSOR/SUPPORT CHIPS. seat M M5700.90 Gm, 24-21/4. l• 543 .1.... 1 39  lifor 1.30 
0 IICLOCK/ CALCULATOR CHIPS. . .. MM5371 7S, 5737 etc. (•11430A)  139 121.4 1.30 
0 21 DEL FAIRCHILD IC's. ss .• end WM Ile ., Dip. 100% , 3700  £  29  501or 1.30 

0 1.24 VOLT 50 MIL. TRANSFORMER, 115V Input. op . frame. 1" • 1" • 3/4. (.1114111).. 1.29  2991.30 
0 10-2137011 TRANSISTORS. sill ... 70.92 . .. 1.1• 200 ton Isssaal  £31 311.. 1.30 
0 10-21370 ,,,,,, 1STORS. stlICOO, 70 42 cale0140 ISO, 100%101431N  129 20for 1.30 
0 10 033021 TRANSISTORS. I wearer, 9114 .. 55. 00. 70.92 I•1437)  129 2411491.30 
0 1  BRADLEY POT. 10K. 2 I 4 watts. typs.1, 2" • Vs- . 01101740  129 21 .1.19 
0 90 ASST. RED LEDS. 20% of better 0.12.• styles sINI .P .(• 0,424)  129 109 for LEO 

0 10 0.E. PO WER TAB ,,,,, ISTORS. D40111. NI, seam NS, 20 .220 1.141311  £  29  201491.30 
0 2-11... BLOCK TRIM POTS 2001{ - 2535  129 Al.. 1.30 
0 1.12110C WAIL REED RELAY, spat NO. 2200 ohms. 7/5" • 5/15" a 1/1111. 1•51151.... 1.39  2 tor 1.30 
0 ISO TEMP COEFFICIENT VOLTAGE REF. DIODES. sem. volt 450%1 .4471  1 1001or 1.30 
0 12 SKINNY TRIM POTS. PRECISION. sem- stri•s, 0•11.11 30% Wald 1•33001  129 24 for 1.110 
0 110 .PRECUT, PRETINNED WIRE. r.leve leng.• end colors ..111/71)  129 1201er 1.10 
0 110.111111 RESISTORS. for PC •pp1,•.21. VOW, c.f., cod . j•23.35)  1  zp  1201491.30 
0 MI-NYLON  GEARS. hiqual.ty. .st. els . I. 3444)  129 451or 1.30 
0 10.54 POTS. audio Mos, el .tIc ortap.la martatlas1•11241  129 Zeta. 1.110 
0 10.1112 MEG DUAL POTS. ..fla taper...sn•p In- ad. •5121l  129 201or 1.30 
0 50-1 AM   .121s seat al sslia . ,,,,, ted  11/04  139 100for 1.30 
0 13-SCR'S a TRIAC S. 10 AMP, •mt mla m. ,,,,, 1. ,2011171  129 241or 1.30 
0 1-01.1ADRACS. 10 AMP. 100% prIro•. 50.100 . 0 V, T0.3201.1040  129 •for 1.10 
0 30- MINI RECTIFIERS. III AMPS, 259. emmy. .1•1 1.1370  129 4/1/low 1.30 
0 1016400] 10001 MINI RECTIFIER, sp ., ca••••51919 .91•231119  1  29  2015r 1.30 
0 71 MOLEX CONMECTOR Type 911936.4, .. . 1414 40 plie sockets (.11111110  129 1501.9 1.30 

CI 5411F TRANSFORMERS. essl Mr . l• 3 .111)  129 101111991.30 
0 10T.V.  CORD JACKS l•SII M  I  29  30 for 1.30 
0 15-1 AMP 2000 MINI ptcrinut. 11140112. morniy. .1.11.22791  129 3111or 1.20 
0 4-1.51 SILVER OXIDE WATCH SATTER M11.•macIbm 5..111,15. n os 1.130 is m" Las  Illor 1.30 
0 71,4CD WATCH READOUTS, Ph" digits. 7 sag. dlm la4 X 1" (.20115)  1 $1•• 1.20 
0 Male DICE CHIP. f•rnpletecleceltry, aost. O. . (e wes)  129 N am 1.30 
0 IIIINSTRUMENT SNOBS. ...l. Myles end colors. IC' Matt I•15121)  129 2111or 1.30 
O • papa HOLDERS. lor CB'. •. ether ...bo)e r1.1 55341  129 1111001.28 
O p. ,,,,, LUM ELECTRON. TEARDROP style, 2. 90 4 3591•1340)  120 1111or 1.91 
0 3- LINE FUSE HOLDERS, complete 9/3 map hos. M5219  129 •lar 1.20 
0 311.4" CABLE TIES, non wilo Milts Poetic 452171  135 15 tor 1.30 
0 3404-111AT SHRINK. swat al ms. 50% eh. ,   1.9340  1  19  fle tor 1.20 

CI 2. 4 IP, 5%, IOW. STUD 2111ER. 00-4•••• 452971  129 •folr 1.311 

Cat. Me. 92CUS1140A 

• 
$ 99 

Only  9 
11.  2 for $10 

Poly Pakl bu m up factory clam out froot Ito  r?.7.0 It.' 
Hoards have Hoattorskad 9 Watt Amp Clop. OF and mod 'Han 

•Istor• and NatIOORI Sarni M M sert . PLL May he o wl for ID 
• • • "nverston, inaefi TOP th mertem .7-71  to 10* tn 73 Mag ITS. 

Cm No  

PLUS SPEAKERS 
me as 'above but 1nel dual matching spook*, enclosur m Ready 
tila1 SPUR SI7E  Iii"  Ii  1 

Cat. No. ' MU M40 

t. 

$5999 2 for $60.00 

v• P2 
POLY PAKS® 
Tories: Add Postage  Sated: Net 30 
Plumps (617) 245-3828 
Rotoll: 16-18 Del Carmine St. Wakefield, 

P.O. 0074 642- AS  MA 
PAINIMUI- 71  $O. LYNNFIELD. MA 
ORDER S8 I  01940 

COD'. MAY 
BE PHONED' 

Buy $20 worth of merchandise 

Choose any two $1.29 items FREE. 

1 AMP  20 for 
1000 VOLT  $2.49 
MINI RECTIFIERS 

tillers. marked  'color coded.. 
100% Primo. Pah •01.1 leads 
1000's of hobby uses 

C.. 110 fracuzzaz 

40 

for 

$2.50 

2S AMP  7: 

BRIDGE  
SOO 

' 500 

RECTIFIERS 

S US 
1.21 
1.9$ 
2.25 
1.911 
III 
44.2$ 
4.05 

POO 
1.38 
1.94 
3.10 
2.94 
1.52 
4.34 
4.911 

Ow dor Ma  2 .3 & •oNogo 

LED 

WATCH 
GUTS 

0...adtat') 

Cat. No, 92C1.15119C 
Ara * 

tuft,  las •roundm  Nti time  Cat Nis SZSUSII SS 
ie., A rniero difit•I tech', 

• bon•naa' The complete 
• • ere he.  in me . and 

.e•  si .•  5 Functoon• 

"  c11,4NTH il 1  T .E 

TE. Sorry. no N  WI 4 "ft $1 4 9  2 for  1. SO 

po" Reader Service -see page 195 h 1 



URPLUS  PHONE:.  8(31005-8)4888-760-882528 

7294 N.W. 54 STREET 

MIAMI, FLORIDA 33166  LECTRONICS 
I  O R P. ,- S43  WHOLESALE - RETAIL  

PL259's/S0 239's 
Quality American Made 

10/$5.00  100/$35.00 
50/$20.00  1000/$300.00 

E. F. Johnson Desk Top Microphone 
Ceramic Element/High Imp 
was SZNI-AIT  now $15.00 

While They Last 

IC SOCKETS 
Cambion 

Gold Plated Wire Wrap 
14pin  35ea  10/$3.00 
16 pin  38 ea  10/3.30 E. F. Johnson NICAD 

12.0 V. 1.2 AH q't 10 hr rate 
4 1/2" x 1 7/8" x 1 3/4" $1495ea. 

E F Johnson External Battery Charger 
Model 239-0206-001 

Output 14.5 V dc a 50 mA. 

$3.50 ea 

NEW Hy-Gain Remote 40ch CB Less Case, Speaker & Control 
as is)  514.95 

New 40 CH CB Boards  w/40 ch 
1-9510 50ea  50.99 59 00 

10-49 $9.50 ea  100-up 58 50 

NEW E.F. Johnson Power Mic/Less Cord 
Desk Top Style  $19 95 ea 

Serviceman Special 
New  Hy-Gain 40ch CB  Less Case. Speaker  & Knobs (as 

$14.95 

RCA POWER MODULE 
450-470 MHz 10VV 
UHF Hybrid 
$20.00 ea. 

Mc 

ea 

SW 
ea 

ea 

isi 

ea 

MODEM CABLE 
50' cable contains 

13 # 22 ga. wire DB-25p with 
DB-51226-1 cover on one end 

$6.50 ea  10/$50.00 

E. F. Johnson S Meter 
Edge Meter 250 UA Fits in 5/8" x 1 3/8" hole. 
Mtg holes on each end 1 114" behind panel 
Black scale 0-5 bottom 1-20 top 
$1.25ea  5/55 00 

Edge meter same as above with silver scale 
and reads SWR 1-10 

$1 25ea  5/55  00  

MINI TOGGLE SW 
C& H 

SPDT 

SI 00ea  6/55 00 

,  2 SIDED 
062 Copper Clad Board 

S2 00ea  345 go 

Sony RK64 A 
2 conductor mini phono 
plug wipatch cord 3'6 
long  S2 00ea 

EFJ CRYSTAL OVENS 
6V/12V 75° 
$5.00 ea. 

POLYFOAM COAX -50 OHM 

Equal to RG174$4.95/100' 

Low Loss 
Polyfoam 
Coax Cable 

MOTOROLA SRF 574 
house marked 

9W 175 MHz Amp. 
$5.00 ea. 

E. F. Johnson Signal Strength 
Meter  200 UA  21/2 " x 21/2 - Sq mounts in 

hole 1" behind panel. Scale: 1-30 db top 

0.5 bottom 
$4.95ea  5/520 00 

E. F. Johnson  

40ch Selector 
Switch 
$3.50ea 

PANEL METERS 
$4.00 ea  2 for $7.00 

10-0-10 dc Amps 1 21/4 „ x 3 „ 

25-0-25 dc Volts 

0-25 dc Volts } 21/2 „ x 21/4 " 
0-50 ac Volts 

-Shunt Required- 

CB SPECIAL 
Brand new printed circuit board assembly. Used in all 
HyGain 40 channel CB transceivers. Fits many other 
manufacturers' units also. Squelch pot/volume control/ 
channel selector switch not included. 

1- 9-7.50 ea.  Board 
10-49-6.50 ea.  Dimensions 

6" x 61/2 " 
50-99-6.00 ea. 
100-up -5.50 ea 

MUFFIN FANS 
3 Blades, 110 Vac, 43/4" sq. 
Removed from equipment - 

Excellent  condition -$4.95  

RECEIVER FRONT ENDS 
Made by EFJ 
132-174 MHz 
$12.00 ea. 

CMOS 
RCA CD 4012 AE 

Dual 4 in Nand Gate 

6/$1.00  100/$10.00 

50/$6.00  1000/$80.00 

12 Vdc RELAY 
SPST Open Frame 

5 Amp Contacts 

Mfg-Magnecraft 

$1.50 ea  4/$5.00 

12 Vdc RELAY 

SPST 35 Amp Contacts 
Open Frame 

Rugged, great for mobile use 

$4.50 ea  5/$20.00 

TRIMMER CAPS 
Small enough to fit 
in your watch -
3.5 to 20 pF 
5 to 30 pF 

$.75 ea., 2 for $1.25 
5 for $3.00 

D Cell Nicad 
mfg. by G. E. 2.50 ea 
1.2 volts 3.5 amp hrs. 
cat No. 41B004 ADO8G5 

Coax 
UG-273/U 
UG-255/U 
UG-146A/U 

Connectors 
BNC-F/UHF-M 2.50 
BNC-M/UHF-F 3.00 
N-M/UHF-F 4.50 
N-F/UHF-M 4.50 
RG-58 Adapt. .20 
RG-59 Adapt. .20 

CRYSTAL FILTERS 
10.7 3/Lead 
Can Type 
$3.00 ea. 

CAPS 
2200 UF ,/ 16V 
Radial Leads 
.25 ea. 10/$2.00 

CERAMIC IF FILTERS 
EFC L455K 
$3.50 ea. 

NEW BOXER FANS 
5 blades 110 VAC 
43/4" sq. -$11.95 

Computer Grades 
23,200 uf (d50 Vdc 3.00 ea 
3" diam x 41/2 " high G. E. 

UG-83B/U 
UG-175 
UG-176 

GOLD PLATED CARD EDGE CONNECTORS 

Double Row/Wire Wrap .100 

25 pins  $3.49 ea  10/$30.00 
30 pins  $3.96 ea  10/$32.00 

50 pins  $5.43 ea  101$45.00 

Double Row/Solder Eyelet .156 

6 pins  $1.10 ea  10/$9.00 
15 pins  $1.55 ea  10/$12.50 
22 pins  $2.08 ea  10/$17.00 

43 pins  $3.66 ea  10/$30.00 

22 pins/Double Row/Dipped Solder 

.156  $2.08 ea  10/$17.00 

22 pins/Double Row/Wire Wrap 

.156  $2.44 ea  10/$19.00 

All material guaranteed • If for any reason you are not satisfied, our products may be returned within 10 days for a full refund (less shipping) Please add $.3 
TERMS: for shipping and handling on all orders Additional 5% charge for shipping any item over 5 lbs COD'S accepted for orders totaling $50 00 or more All orders 

shipped UPS unless otherwise specified Florida residents please add 4% sales tax Minimum order $15 00 

EQUIPMENT / COMPONENTS / WIRE & CABLE / ACCESSORIES 
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GET YOUR 

Published Decer rer1 ,197  1  9 79   

DX Leading* 
1979 
torE!ign 
radio amatetv 

C 3 

Th. en..miatasa.11 .•  ..... 
• 0.1. 

\ ................. .-
........._.... 
• —•— "— United Statile US W ** 

1979 ... —•—. 
; — 

1 
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. 

FOREIGN CALLBOOK 

$14.95 
PLUS SHIPPING 

See your favorite electronics dealer 
for the latest issue or order direct 
from the publisher using handy order 
form. 

Radio 

A mateur 
R1 

ca11600k, INC. 

925 SHERWOOD DRIVE 

LAKE BLUFF, ILLINOIS 60044 

RADIO AMATEUR 

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. 

Respected worldwide as 

the only complete authority 

for radio amateur 

QSL and QTH information. 

UNITED STATES CALLBOOK 

$15.95 
PLUS SHIPPING 

Payment in U.S. funds must 

be sent directly to publisher 

not through a bank. 

ORDER FORM 

P  f ., Sh pp,ng 

U  S CALLBOOK $15.95 $1.75 $17.70 

FOREIGN CALLBOOK $14.95 $1.75 $16.70 

Illinois residents only add 5% sales tax   

N a m e   

Add ress 

City   

State   Zip   

Charge my: 0 Visa Card 0 Master Charge 

Card No   

Dept. Signature 

TOTAL  

Explr,iiwn Ddte 

P° Reeder Service—see page 195 
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ALDELCO ELECTRONIC CENTER 
OVERVOLT 12 

Crow  Bar  circuit  protects 
Transceivers & Tape Decks from 
runaway power supply voltage that 
can zap expensive components. OV 
12 causes fuse in Power Supply to 
blow if voltage exceeds preset level 
(approx. 16 to 18 volts).  Rated at 25 
Amperes.  $ 7.95 
Model OV5. Protects 5 Volt circuits. 
Triggers at 7.5 Volts  $8.95 
Other units available at 3.3 to 100 Trig-
ger Voltages  $10.95 ea 

Aldelco can supply 3 PC boards. Silk 
screened front panel and complete instruc-
tions for only $12.50 & shipping. 

SOME PARTS USED IN COUNTER 

11C90 Prescaler 
74C925 Multiplex 
F9368 Driver (2) 
1 MHz XTAL 
10.60 pF trim cap 

See six page construction article in 

Dec 1978 73 Magazine 

14.50 

9.95 
7.90 
7.95 
.60 

BUILD A 6 DIGIT 500 MHz 

FREQUENCY COUNTER 

Look 
for us 

at Dayton 

COMPLETE LUNCH COUNTER KIT $99.95 
Includes a reprint of six page construction article from 

Dec. 1978 73 Magazine 

For reprint only send 50 cents for handling 

AEC 1074 50Watt 
@30 MHz $21.15  
AEC 1076 75 Watt 
gt 50 MHz $24.00  
,x9th cases 500 4LFL 

Hard to find replacement for 

VHF Mobile & Marine use 
Successfully used in Stan-
dard and other VHF Rigs 
Rated 12 Watts at 200 MHz 
125 Volts with 5.3 DB Gain 
Heat Sink stud (8/32) isolated 
irom leads  Only $12 30 

AEC 1158 

RF DEVICES 
2N2876 18W  200 MHz TO60  $12.35 
2N3375 3.0W  400 MHz TO60  5.60 
2N3553 2.5W  175 MHz TO39  1.40 
2N3866 1 OW  400 MHz 1039  1.25 
2N3926 7.0W  175 MHz 1060  6.30 
2N4427 1.0W  175 MHz TO39  1.35 
2N5589 3.0W  175 MHz MT71  4.75 
2N5590 10W  175 MHz MT72  7.80 
2N5591 25W  175 MHz MT72  10.25 
2N5913 1 75W 175 MHz TO39  1 70 
2N6080 4.0W  175 MHz MT72  5.40 
2N6081 15W  175 MHz MT72  8.45 
2N6082 25W  175 MHz MT72  10.95 
2N6083 30W  175 MHz MT72  12 30 
2N6084 40W  175 MHz MT72  16.30 
2N6094 4 OW  175 MHz X106 PNP  660 
2N6095 15W  175 MHz X106 PNP  850 
2N6096 30W  175 MHz X106 PNP  10 35 
2N6097 40W  175 MHz X106 PNP  20 00 

ALDELCO KITS 
DUAL DIGITAL 12124 HOUR CLOCK KIT 
NOW WITH A NEW WALNUT GRAIN WOOD 
CABINET - -1 
Features 

12 or 24 Hour Operation on either clock 

Each Clock separately controlled 

Freeze feature for time set 

Easy assembly for clock and Cabinet 

BIG 
0.5 LEDS 

MODEL ALD 5w  ONLY $49.95 

NEW! NEW! NEW giKDK 
FM2016A 144 to 149 MHz 1000 CHANNELS 

All the features of the 2015R and now with adjustable sine wave PL 60 Hz to 
203 Hz. Adjustable low power position 1 Watt to 16 Watts. 

Buy your KDK 2016A from Aldelco and well pay shipping and insurance in 

the 48 states, 

Out of staters save: 
New Yorkers must pay sales tax 

Sorry no charge cards 

accepted on 2016A 

Low, Low Price 

$359 
Regulated AC/PS 
Model FMPS-4R  $39 95 SHOWN WITH OPTIONAL pP-800 MICRO PROGRAMMER 

FMMC 1 

Soo 
sae 
Sae 
Sim 

Dynamic 

Touch 

Tone Mic 

$39.95 

ALARM CLOCK KIT 
6 Big 05 LED Displays • On Board AC Transformer • 12 
Hour Format with 24 Hour Alarm • Snooze Feature ' Elaps-
ed Timer Timer feature makes this Popular in Broadcast 
Stations It's a natural for cars, boats and campers when 
used with optional crystal time base Fits our standard 
cabinet  $21.95 
Crystal time base when purchased with clock  $3.95 

12 or 24 HOUR DIGITAL CLOCK KIT 
Uses 05 Display LED 5314 Clock Chip Freeze feature for 
accurate set fits our standard cabinet  ONLY $19 95 

CLOCK CABINETS  ea S4 95 
Woodgrain or black leather 

CRYSTAL TIME BASE KIT 
Includes PC Board  Crystal. all parts and instruc-

$4 95 bons 

CLOCK FILTERS 
Blue, Red. Green, Amber or Smoke  $ 60 

Blinky Flasher Kit  $2 95 
PC board, 555 & ail parts works on 9 volts Mouse button-

$1 00 

DIGITAL 
MULTIMETER & 
THERMOMETER 

31/2  Digit -5 ranges on each 

function AC/DC .2 Volts to 

2000  Volts  Current  2 

Microa mps  to  2 Amps 

Resistance 2000 Ohms to 2 

Megoh ms  Includes PC 

Board. ICL7107 Chip and all 

parts.  Only $49 95 

CRYSTAL SOCKETS 
HOLDS 8 HC25U  $ 59 
Single HC25U  29 

NATIONAL  A1188A 
9 digit calculator 
readout .89 

RF TRANSISTOR SPECIALS 
2N5589  3 Watts 
175 MHz  $3.75 

2N5590  10 Watts 
175 MHz  $5.50 

AEC 1272  30 Watts 
220 MHz  $12.30 

AEC 1451  50 Watts 
50 MHz  $18.10 

LDELC 

NEW! 
Tunable 420  MHz 
Fast Scan TV 
Converter 

Receive Fast Scan Amateur TV in the 420 to 450 MHz Band 

with any TV set Low noise, high gain rt 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 4118" 

Factory wired with 2 year guarantee  $59 95 

ADJUSTABLE POWER SUPPLY KITS 
5 15 Volts 500 MA 
12-28 Volts 500 MA 

$6.95 
6.95 

THE VERY 
POPULAR 
TOPE 

ACCUKEYER 
KIT 

• Self Completing Dots & Dashes • Provision for attachment of 256 or 512 

Bit Memory for OX or contest work • Iambic Operation 

• Single Dot & Dash Memories 

Revised version of the Accukeyer featured in the ARRL Handbook Has 
more logical IC Layout and ON Board sidetone Oscillator Includes PC 
Board, TTL ICs, 555 Timer, IC Sockets, Switch, Speaker, Transistors 

capacitors and resistors Requires 5 VDC  ONLY $19 95 

ACCUKEYER MEMORY KIT 
Simple low cost Memory Kit Uses 2 programmable 1101 Memory chips Pro-
vides 2 canned messages of 30 Characters each Adaptable to Handbook 

and other Accukeyers Includes PC board (same size as accukeyer board) 
and all parts. Requires 5 VDC,9 VDC  $19 95 

0 
A2 

2789A MILBURN AVE, BALDWIN, N.Y. 11510 

516 378 4555 

Acid 6% shipping. Add $1.00 for orders under $10.00. Out of U.S. A. add 15 % shipping and eertified check or moneN order in  funds. 
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QTY. 
DI O DES/ZE NERS 

1N914  100v  10mA .05 
1N4005 600v  1A .08 
1N4007 1000v  1A .15 
1N4148 75v  10mA .05 
1N4733 5.1v  1 W Zener .25 
1N753A 6.2v  500 mW Zener .25 
1N758A 10v  „ .25 
1N759A 12v  II .25 
1N5243 13v  " .25 
1N52446 14v  II .25 
1N52458 15v .25 

QTY. 
SOCKETS/BRIDGES 

8-pin  pcb  .20  ww .35 
14-pin pcb  .20  ww .40 
16-pin pcb  .20  ww .40 
18-pin pcb  .25  ww .95 
20-pin pcb  .35  ww .95 
22-pin pcb  .35  ww .95 
24-pin pcb  .35  ww .95 
28-pin pcb  .45  ww 1.25 
40-pin pcb  .50  ww 1.25 
Molex pins .01 To-3 Sockets .25 
2 Amp Bridge  100-pry .95 
25 Amp Bridge  200-pry 1.50 

TRANSISTORS, LEDS, etc. 
QTY. 

2N2222  (2N2222 Plastic .10)  .15 
2N2222A .19 
2N2907A PNP  .19 
2N3906 PNP (Plastic Unmarked)  .10 
2N3904 NPN (Plastic Unmarked)  .10 
2N3054 NPN  .45 
2N3055 NPN 15A 60v  .so 
T1P125 PNP Darlington  1.95 
LE D Green, R ed,  Clear,  Yellow .15 
D.L.747 7 seg 5/8" High corn-anode1.95 
MA N72 7 seg corn-anode (Red)  1.25 
MAN361 0 7 seg corn-anode (Orange) 1.25 
MAN82A 7 seg corn-anode (Yellow) 1.25 
MA N74 7 seg corn-cathode (Red)  1.50 
F N D359 7 seg com-cathode ( Red)  1.25 

QTY. 
9301 

9000 

.85 

SERIES 
QTY. 

9322 .65 
9309 .35 9601 .20 
9316 1.10 9602 .45 

MI CRO'S, RAMS, 
QTY. 

8713  1.50 

CPU'S, E-PROMS 
QTY. 

210713-4  4.95 
8T23 1.50 2114 9.50 
8724 2.00 251 3 6.25 
8797 1.00 2708 10.50 
74S1 88 3.00 2716 D.S. 34-00 
1488 1.25 271 6 150 59.00 
1489 1.25 2758 (5v) 23.95 
1702A 4.50 3242 10.50 
AM 9050 4.00 4116 11.50 

6800 13.95 
MM 5314 3.00 6850 7.95 
MM 531 6 3.50 8080 7.50 
MM 5387 3.50 8212 2.75 
MM 5369 2.95 8214 4.95 
TR 1 60213 3.95 8216 3.50 
UPD 414 4.95 8224 3.25 
Z 80 A 22.50 8228 6.00 
Z 80 17.50 8251 7.50 
Z 80 PIO 10.50 8253 18.50 
2102 1.45 8255 8.50 
2102L 1.75 TMS 4044 9.95 

C M OS 
QTY. 

4000  .15 
4001 .15 
TOZT2  .20 
4004  3.95 
4006  .95 
4007  .20 
4008  .75 
4009  .35 
4010  .35 
4011  .20 
4012  .20 
4013  .40 
4014  .75 
4015  .75 
4016  .35 
4017  .75 
4018  .75 
4019  .35 
4020  .85 
4021  .75 
4022  .75 
4023  .20 
4024  .75 
4025  .20 
4026  1.95 
4027  .35 
4028  .75 
4029  1.15 
4030  .30 
4033  1.50 
4034  2.45 
4035  .75 
4037  1.80 
4040  .75 
4041  .69 
4042  .65 
4043  .50 
4044  .65 
4046  1.25 
4048  .95 
4049  .45 
4050  .45 
4052  .75 
4053  .75 
4066  .55 

4069/74C04  .35 
4071  .25 
4081  .30 
4082  .30 
4507  .95 
4511  .95 
4512  1.10 
4515  2.95 
4519  .85 
4522  1.10 
4526  .95 
4528  1.10 
4529  .95 

MC 14409 14.50 
MC 14419  4.85 
74C151  1.50 

Q T Y. 

MCT2 

LINEARS, 

.95 

REGULATORS, 
QTY. 

LM323K  5.95 

etc. 
QTY. 

LM380 (8-14 Pin)1.19 
8038 3.95 LM324 1.25 LM709 (8-14 Pin) .35 
LM201 .75 LM339 .75 LM71 1 .45 
LM301 .45 7805 (340T5) .95 LM723 .40 
LM308 .65 LM340T 1 2 .95 LM725 2.50 
LM309H .65 LM340T1 5 .95 LM739 1.50 

LM309K (340K-5) 1.50 LM340T18 .95 LM741 (8-14) .35 
LM310 .85 LM340T24 .95 LM747 1.10 
LM31 1D .75 LM340K1 2 1.25 LM1 307 1.25 
LM31 8 1.75 LM340K 1 5 1.25 LM1 458 .65 
LM320H6 .79 LM340K1 8 1.25 LM3900 .50 
LM320H1 5 .79 LM340K24 1.25 LM75451 .65 
LM320H24 .79 LM373 2.95 NE555 .45 

7905 ILM320K5) 1.65 LM377 3.95 NE556 .85 
LM320K1 2 1.65 78L05 .75 NE565 .95 
LM320K24 1.65 78L12 .75 NE566 1.25 
LM320T5 1.65 78L15 .75 NE567 .95 
LM320T12 1.65 78M05 .75 
LM320T15 1.65 

QTY. QTY. 

- TT L  - 

QTY. QTY. 

7400  .10 
7401  .15 

7402  .15 
7403  .15 

7404  .10 
7405  .25 

7406  .25 
7407  .55 
7408  .15 
7409  .15 

7410  .15 
7411  .25 

7412  .25 

7413  .25 
7414  .75 

7416  .26 

7417  .40 
7420  .15 
7426  .25 

7427  .25 

7430  .15 
7432  .20 
7437  .20 

7438  .20 
7440  .20 
7441  1.15 

7442  .45 

7443  .45 
7444  .45 
7445  .65 

7446  .70 
7447  .70 
7448  .50 
7450  .25 
7451  .25 

7453  .20 
7454  .25 

7460  .40 
7470  .45 
7472  .40 

7473  .25 
7474  .30 

7475  .35 
7476  .40 
7480  .55 
7481  .75 

7482  .75 

7483  .75 

7485  .55 
7486  .25 
7489  1.05 

7490  .45 
7491  .70 
7492  .45 
7493  .35 
7494  .75 
7495  .60 

7496  .80 
74100  1.15 

74107  .25 
74121  .35 

74122  .55 
74123  .35 

74125  .45 
74126  .35 
74132  .75 
74141  .90 
74150  .85 

74151  .65 
74153  .75 

74154  .95 
74156  .70 

74157  .65 
74161  .55 

74163  .85 
74164  .60 
74165  1.10 
74166  1.25 
74175  .80 
74176  .85 
74180  .55 
74181  2.25 
74182  .75 

74190  1.25 
74191  1.25 
74192  .75 
74193  .85 
74194  .95 
74195  .95 
74196  .95 
74197  .95 
74198  1.45 

74221  1.00 
74367  .95 
75108A  .35 

75491  .50 

75492  .50 
74H00  .15 

741401  .20 
741404  .20 

74H05  .20 
74/108  .35 
74H10  .35 
741111  .25 

74H15  .45 

741420  .25 
741121  .25 

74H22  .40 

741130  .20 
74H40  .25 

74H50  .25 

741151  .25 
74H52  .15 
74H53  .25 

741455  .20 
74H72  .35 

74)174  .35 
7411101  .75 
74H103  .55 

7414106  .95 

74100  .25 
74L02  .20 
741.03  .25 

74104  .30 
74110  .20 
74120  .35 
741.30  .45 
74147  1.95 
74151  .45 
74155  .65 
74172  .45 
74173  .40 
74174  .45 
74175  .85 
74193  .55 

741123  .85 
741500  .30 
741.501  .30 

741S02  .30 

741504  .30 
741505  .35 
741508  .35 

741.509  .35 
741510  .35 
741511  .35 
741520  .30 
741521  .35 

741522  .35 
741532  .35 

741537  .35 
741538  .45 
741540  .40 

741542  .75 
741.551  .45 
741.574  .45 
741.576  .50 

741586  .45 
741S90  .65 

74 LS93  .65 
7415107  .50 

7415123  1.20 
7415151  .85 
7415153  .85 
741.5157  .85 
7415160  .95 
7415164  1.20 
741S193  1.05 
741.5195  .95 

7415244  1.70 
7415367  .95 
74 LS368  .95 

74500  .35 
74502  .35 
74503  .25 
74504  .25 
74505  .35 
74508  .35 
74510  .35 
74511  .35 
74520  .25 
74540  .20 
74550  .20 

74551  .25 
74564  .15 

74574  .35 
745112  .60 
745114  .65 
745133  .40 
745140  .55 
745151  .30 

745153  .35 
745157  .75 

745158  .30 
745194 1.05 
748257(8173)1.05 

8131  2.75 

INTEGRATED CIRCU IS UNLIMITED 
7889 Clairemont Mesa Blvd., San Diego, California 92111 

24 Hour Toll Free Phone 1-800-854-2211 
(714) 278-4394  California Residents  1-800-542-6239 

CUSTOMER NAME  CABLE ADDRESS ICUSD 

STREET ADDRESS   

CITY   STATE   ZIP   

PHONE A E Visa 
CHARGE CARD # BA MC   EXP. DATE   

SPECIAL DISCOUNTS 

Total Order  Deduct 
CO D   WILL CALL   UPS   POST   NET 10th OF THE MONTH   PO 0   $35-$99  10% 

$100-$300  15% ALL ORDERS SHIPPED PREPAID - NO MINIMUM - COD ORDERS ACCEPTED - ALL ORDERS SHIPPED SAME DAY 
$301-$1000  20% OPEN ACCOUNTS INVITED - California Residents add 6% Sales Tax. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

We accept American Express / Visa / BankAmericard / Master Charge   



VARIABLE POWER SUPPLY KIT $1195 
•  Continuously Variable from 2V to over 15V 
• Short-Circuit Proof 
• Typical Regulation of 0.1% 
•  Electronic Current Limiting at 300mA 
• Very Low Output Ripple 
•  Fiberglass PC Board Mounts All Components 
•  Assemble in about One Hour 
•  Makes a Great Bench or Lab Power Supply 
•  Includes All Components except Case and Meters ADD $1.25 FOR POSTAGE/HANDLING 

SPECIALS - THIS MONTH ONLY 
1130k  G.111181111,11 0,4. 50V 10mA 

194701  Germs  ,, Gede 000 200rnA 
111114  Siloam Olade HMO 10mA  7131 
1111/13  Hal C   DaodollIP2100, el. /  31.00 
F7  Ilarastor 1-2W Out la 43201011 

Da m IC,oats included  F /1  S2 00 
01000 GRAS BAG -Mixed  , rmtdears. etc  50/SI 

111706  1011 RAM Sod 54 10 75n,  4/S1 
21918  UHF Tomes., Op Amp up he I GTO  431 
7112609  P Chan., if  2.011 . 2500,...nho  Si DO 
7112920  NMI Dual  timustor 300 Match 225  2.95 
7113904  NMI Arop/Srdtch .100 40%, 20111.A  1031 

2114122  MEP RE Amplifier & Ssedch 

7N411611  N Channel And. FE T Sup* loss No . 
150 Dolt PIP Tranudor for Kaye 

1112  II Chan . FIT VIII RE Amp 
1074  El Chan . F El liholaSmad SVII . 40 

18/81 
4/11 

341 
2/11 
2/11 
vsi 

11138611 
LI MN( 
LN31711 
LIANON 
111140/1 

L10723C4 
LA1747 
2112 
774401 
CA30110 
CA30200 

CA 311 III 
RC4551 
N55560 
N55SIV 
110311 

Lea Set Curren Oa Awe-1 w 709 
S VW Regulator  703 
Adrostablo Vetter Reeds..  2 37V 
211.21 Audio Poorer Amplifier  DIP 
Pham led./ loop  Olt 

hecman Voltam Regulate,  DIP 
O. 741 Compensa .1 Op Arnp  DIP 
1024 MI SIAM RAM 11024  11  DIP 
III Input Op Amp like 111 536 ..0740 
4 Tranuom MHT/Da..11.10 
RF/I F Amplal*.13C to 120 W,, 

FM IF A rnp. larn ../0.1eMer  DIP 
Dual HO Gam Op Amp  01111P 
Precis.., F. Op Amp  niElIP 

Dual • Gain Op Amp Comm  .1.01P 
fun . . Denammr/VCO .11, wants 

LP 10  LOGIC PROBE lot-T11. CMOS, etc 

Nocturna us. whaled  hr rromoliN 

SEND FOR ADVA'S NE W 1979 CATALOG 
NEARLY 1000 SE MICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 254 STAMP. 

N M 
.84 
311 
94 
14 

3/S1 
2/01 
SI 75 
1 95 
91 
1 46 

I 46 
int 

sat 
03.70 

37.86 

OTHER ADVA KITS: 

LOGIC PROBE KIT Um won CMOS 111. Oil OIL. His. Hai, and mom MOS IC, 

Guilt  motechon marm polarats  overmitaw Me . only • law rnA horn cocoa 
under teist Due, LED readout Complete  inchales 1.• and cl* Mark  ONLY 1172111 

FIXED REGULATED POWER SUPPLY KITS- Mortaamit pm* *Rh thermal affront 
irrotma Corm., oar and Pao . ...Mahon of 0  make Mose *NM Mr most Wanton., 
mop., 0.0.1able So, 60 • 500..A 60 • 500 .5. EM • 50OrnA. 170 • 400.1A, 11511 • 
300mA Specaly whom  W M se. 

It... oas• to assenuo 01,001960 all compomnts. 07.9,91.1. 077* 00 .999101019.10 94.100 
faharglass PC hoar. Pomp amply hats do no1  cam or ma ws Ma 111 394.9 ird lot 

.8 

t MAIL MO W FREE DATA SHEETS sups.*d rah many items from dm ad FREE ON 

REOUEST- 141 Op Amp roll are, rode of 55 or mom 749  OP Am0  1100 
FEY', %v89 army ohlat of 010 ot more. postmarked/a . to 12,31/71,0ne lrm non pH . * 
ORDER TODAY-All dams mhle. Io9* 00 4* 909, 00,01409779 00 9 .710091 181 00 e 

MI de ... moo surphrs porn-1001k lunctionally 
WRITE FOR FREE CATALOG le71 off.mno ow 700 teno wnductors moo.. 0 *1019 

Send 254 stamp 
TI MM. Sand rm*96 or monsv 04., U S hoirds1  order Ada  Roo m. . US. 
CA410. and Mao. SI 00 handl , Mara. on old** unde. SIO Cold mod ., add 

10* F we . or .. Odd 10.sposum COO 07.8ms add RI 00 .s.. ,..1.1 

LM318CN 
LM318D 
LM339N 
LM380N-8 

NE567V 
XR567CP 
LM723CN 
LM747CN 

SAD1024 

MORE SPECIALS:  • 
RC419505 115V V 50mA VOLTAGE REGULATOR IC. Very easy to 

We. Makes a mart Highly Regulated • 15V SuPPIV 409 OP AMP .,  ME. 

RequireS only 11.00olaMal DC  (18-33V) and 2 bypass upacitors. 

With Data Sham and Schematics. 8 pm mDIP  S1.25 

RC4136 Goad 741 Low Noise Op Arnp mDIP  SO 95 
1141304 FM Multiplex Stereo Demodulator DIP  099 

LM2111 FM IF Subsystem (IF Amp, Om., Limiter) DIP  099 

1N6263 Not Garner DrOsia OAV @ 1n1A 0.Ins DO-35  100 

2ENERS-Splictfy Volug• 3.3, 3.9, 4.3, 5.1, 6.8. 8.2  400mW 4/$1.00 

9.1, 10. 12. IS 16. 18. 20 22, 24, 27. or 33V I'10%/  1 Watt 341 00 

•NIONEY-BACK GUARANTEE 
• ALL TESTED AND GUARANTEED 

ELECTRONICS 
BOX 4181 GB,  WOODSIDE, CA 94062 

Tel. (415) 328-1500 

NEW SPECIALS 
High Speed Op Amp 50V/ps mDIP 
High Speed Op Amp 50V/(s DIP 
Quad Comparator Single or Dual Supply 
1/2W Audio Power Amplifier 8-22V 

Tone Decoder (PLL) 0.01Hz to 500kHz 
Tone Decoder (PLL) 0.01Hz to 500 kHz 
Precision Voltage Regulator 2-37V DIP 
Dual 741 Compensated Op Amp 

Dual 512 Stage (1024) Audio Delay Line 
"Bucket Brigade" App). Data included 

XR2206CP  Function Generator with applic. data 
XR2242CP  Long-Range Precision Timer ,s to days 
1 YEAR TIMER Kit-2 XR2242's and Applic. Note 

LM2901N 
CA3018A 
CA3028A 
RC4558 

Quad Comparator +5V or 2 to 36VDC 
4-Transistor Array/Darlington 
RF /IF Amplifier DC to 120MHz 
Dual High Gain Op Amp mDIP 

S0.94 
90 
.79 
90 

.99 

.99 
3/S1 
2/S1 

S18.95 
4.40 
1.50 
3.00 

S1.20 
.99 
1.25 
3/S1 

SPACER Kit - 4 ea of 5 assorted size spacers  S1.00 

15 VOLT Regulated Power Supply Kit-Easy assembly, 
5mV regulation, 100mA, fully protected. 
Includes all components and hardware, 
no PCB or case-Add S1.50 for shipping  S13.95 

NEARLY 

ADVA ELECTRONICS 

s•••• A24 

FREE 
010010 

ZERERS & 

RECTIFIERS 
✓MS Ea  041  
11461 

041 
1141.1to 

4744 to 
4NI 

117511 
11114°  1141 
N W to  4/11 
11174 
WSW  11/10 
NNW  ND 
N N W  1141 
WOW  11/11 
NN W  10101 
WN W  13/$1 
INNS  IS M 
W W1  INN 
114•117  1031 
O4141  1141 
041 101  ZS/01 
103/0 la 

2/11 
114372 
114454  1131 

3(11 
111413 ta 
N4753 
115231 t•  vs , 
1112311 

TRANSISTORS 

NOSS  0124 
24711  24 
79721  Al 
24111  3/11 
311113  18.29 
7111711  .21 
7111114  .31 
11113  31 
1111211  74 
MU M  NM 
211122724  NW 
2112310  1(01 
HU M se 
NU M 
1*2115  111.14 
2112.1611  la 
loner  141 
NOSS]  11.10 
1113613  11/81 
DO W  VW 
2113h6S to 
1113561 
703931  6/S1 
7113631A  S/S1 
1113641  1/10 
201141  531 
103643  131 
1113644  4/S1 
203646  431 
710611 to 
21131SO 
203411 to 
21136.4  41 ' 
113121  0050 

TRANSISTORS 

214011  3/81 215631  131 1.13401 S 1121 
104012  111.75 206640  2/SI 141340i 5  121 
7114121  131 LPN)  14 00 1011441  121 
7114112  3/S1 72960'  SS OS 11.13407 17  120 
204124  MI CP151  M 1.103401 IS  1.20 
2114241  541 2100  4/11 IMMIT 14  us 
294715  S/11 E101  3/S1 0.1137611•  .60 
7114150  461 1102  131 IM37711  III 
7114274  MP EMS  3/S1 11.131011  121 
2114307  111.11 ISPF110 M. vs:  II 5560'  231 
2114301  .21 N/11114  1156.•  11.14 
7104331  WIF112  4/S1 141010*  .21 
2/4416011  111111411  3/11 • lu/01C11  21 
7111311  II 111111  431 1.012311  211 
014392  111.11 SE11111  4/61 1.51/731,•  LSI 
1114411  Z31 5E7001  431 11.113111  ITN 
71144161  $100 512007  431 114.41 01  141 
104064 te  SES001 te  vs:  11.174110•  4/11 
2114161  1E5003  11/4101114  34 
204167E  231 526020  MEN IM14700  56 
7940511  1.31 116/1  Hall DIP  35 
204101  02.54 11515  •' 74911 DIP  1 00 

DIGITAL IC, 7*4/ 0,011 " 
tk1130411  115 

1110011  431 ,-;; ;::;::: "  1.7.14,11,  331 
795011  431 ;;;;;70;  ; ,M2111,1 81 40 

SIll 5010109  ,1 41315MCP  I 55 
2115135  ; /401.  1 95 
295131  531   101021A  1 75 
21151111  • 131 ;;;;;;-  143046  II 
1115163  3/S1  SM307501  I 45 
711511/  SS 00 $910161  Al Coo.,  62 
2115199  711 $11/4/611  35 1831009  55 

S117411110 
7115110  0141140  I 10 

193127  /0 2111301  231 LINEAR IC's  EICII Mia•  750 
2113023  40 206311  SI SO 11010011  SI 50 RC4195011•  1 25 
7113161  75 205432  190 19301 .  1/ 004195113•  219 
1113903  705451  III 11.130/11  11 11,14250001  200 
7113106  1115451  S011.183019  II 11466109  55 
703/11  1110 195414  331 11.11090  94 11155560  95 
2113972  100 205416  131 143111  90 105510  SO 
200004  3 20 .2116543  S.1 00 103200 5  I 35 .21/105310  I 15 
2113101  I IS 2116144  060 IA43101 12  I 35 1011 DIM  175 
7113170  100 210541  1110 0.13200 15  1 35 094754112  11 

IC or FE T's WI T H 

$5 & $10 O R DE RS.t 

D AT A SHEE TS 

WI T H M A N Y ITE MS. 

TRANSISTORS I LINEAR IC's 

*SUPER SPECIALS: 
1534  Ger manium Mod. 

114914  100V/10mA Diode 

154001 50V/1A Ractifiet 

154154 30V 15914 

BRI 50V %A Bring. Roc 
252222  ION Transistor 
252907 PNP Transistor 

253055 Power Kostor 10A 
253904 NPN Amp/Sw . 100 
253906 PNP Amp/Sw .100 

CP660 Power FE T '(Amp 

10/S1  FSA2501 M Mode Array  2/$1 

20/$1  MPF 102 2009411, OF Amp  3/$1 
16/$1  40673 MOSFET RF Amp  01.75 

257$1  LM 324 Quad 741 Op Amp  .94 

4/S1  L M376 Pos Volt Reg rnDIP  55 
6/01  141555 Ti mer mDIP  30 

6/$1  LM723 2 37V Reg DIP  3/$1 
$0.75  LM741 Comp Op Amp rnDIP  6/$1 

631  1001450 Dual 741 inDIP  3/S1 
641  CA3086 5 Trans Array DIP  .62 

RCA29 Pool Ristor 1A 305  70 

R F 391 R F Power Amp Transistor 10 2541I  3-30MHs TO 3 

565% Timer 1ps lhr Different pinout from 555 1w/data) 
RC4194TK Dual Tracking Regulator '0.2 to 30V @ 200mA TO-66 

RCA195T K Dual Tracking Regulator • 15V @ 100mA (TO-661 
9038 Waveform Generator % '1. Wave Witt Circuits & Data 

16.00 

3/S1 
S2.50 

$2.25 

03 75 

1N270  Germanium Diode 80V 200mA 
1N823  Temp Comp Reference 

6.2V • 5% • .005%/ C 
1N914  Silicon Diode 100V 10mA 
1N3044  100V Zener 1W-Better than an OB3 
1N3045  110V Zener 1W-Better than an 0132/0C3 
1N3071  200V 100mA Switching Diode 4Ons 

4/S1 

S0.60 
25/S1 
.75 
.75 
.30 

2N2915  NPN Dual Transistor 3mV Match ,3 1 00  S1.95 
2N3819M  N-Channel RF FET 100MHz Amp  .35 
2N4020  PNP Dual Transistor 5mV Match 0250  5.00 
2N4445  N-Channel FET 5:/ Switch  3.50 

2N5394E 
2N5912 
2N6028 
2N6449 

Ultra-Low Noise J-FET Audio Amp 
Dual IFET RF Dif Amp to 800MHz 
Programmable Unijunction Transistor 
300 Volt N-Channel J-FET Amp/Sw 

CP640  Broadband FET RF Amp 140dB 
Dyn Range 

E304  N-Channel RF FET 3.8dB NF @ 400MHz 
MPSA12  NPN Darlington Transistor .,20,000 
TIS88  N-Channel FET 400MHz RF Amp 

RESISTOR Kit-150 pcs  20 most common values, 
individually packaged, 5 to 20 pcs each . 

PC BOARD Mounting Kit-8 ea spacer, screw, nut 
and washer-32 pcs total. 

SEND FOR ADVA'S NE W 1979 CATALOG 

1000 SE MICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 250 STAMP. 

BOX 4181 GB 

WOODSIDE, CA 94062 

Tel.(415) 328-1500 

S1.25 
2.90 
.45 
2.00 

S4.50 
.50 
.75 
.60 

S4.95 

S1.00 

186 



MOTOROLA 4 MHZ XTAL OSCIL-
LATOR 14 pin dip pkg., 5 VDC in, 4 
MHz out. UL compatible. $5.95 ea. 

NATIONAL SEMICONDUCTOR - 6 
DIGIT CLOCK MODULE  A  12-hr. 
clock featuring alarm and snooze alarm 
function. Comes complete with every-
thing. All you add is a power cord and 
switches. Each module utilizes discreet 
components and is ready for you to mount 
in your enclosure. Display is 6 each seven 
segments, .33 inches high, clockchip Is 
MM5375. Can easily be mounted in either 
o A our instrument clock case kits. $14.95. 

Ves.Prie 
rif  

CALCULATOR GUTS 
Experimenters delight.  Each keyboard 
Includes a monolithic calculator chip and 
display. These are rejects. It might be 
something simple to repair or it could be 
very nasty. At this price, who cares! 9 
volt. $1.50 ea. 3/$3.00. 

INSTRUMENT CLOCK CASE KIT 
A real jewel for those small projects. 
Hinged top door allows you to hide your 
control area. 0.D. 41/2" x 4" x 13/4". 
$1.99 each. 

DB-25 FEMALE CONNECTOR 
A unique assembly originally adapting the 
RS232 Type Connector to flat cable. $1.50 
each or 2/52.50. 

111111144"1"11  
INSTRUMENT/CLOCK CASE KIT 
Perfect for your opto projects.  Solid 
aluminum construction with real walnut 
sides. O.D. 5-3/8" by 5-3/8" by 2". 
$6.95 ea. 

50 20B 10 
CINCH 257 10 30 141 

EDGE CARD CONNECTOR 
Cinch Jones 10/20 Pins. .156 Spacing 
PC Mount. .85 Burndy 22/44 Pins, .156 
spacing PC Mount, $1.40 each. 

DEFECTIVE CALCULATORS 
Well, some are and some are not We 
can't afford the time to test them $2.50 
ea. Batteries not included. 2/$4.00. 

Electronic 
IAJ Sales 

A division of mime, cppoucto corpor.,,on 
Corp. Hdqts., 2322 1st Ave., Seattle, Wash. 98121 • (206) 682-5025 

Ifff111/.'  i11114.1111131 

• • ceee,,,ereefte . 
• 

es 

LINE PRINTER HAMMER DRIVER 
BOARD  Each board contains approx. 
130 each #MJE800 (Silicon Darlington 
NPN hfe 750, 1.5A), About $130.00 
worth, over 100 1N4C01 diodes, plus 
support chips. The whole package is yours 
for only $14.95. 

HURRY, WE DON'T EXPECT THESE TO 
LAST VERY LONG! 

TRANSFORMER  Prl. 110 VAC Sec. 
11.2 and 5 VCT  .1 amp 5.95 ea. 

MINIATURE D.P.D.T. I PUSH BUT 
TONI momentary, rated 6A/ 125 VAC, 
microswitch part #8N2021 Only $1.54. 

CLOCK DISPLAY 
National Semi. 6 Digit Multiplexed Dis-
play; .33" Characters (Common Cath-
ode). A REAL BUY AT JUST $1.00. 

EDGE METER 100-0-100 ua 1/2" by 
11/16".  Compare with  other  meters 
costing $6.00. Only $2.00 as. Why pay 
more? 

DIODE SALE 1N4148 
100/51.95  TAPE/ REEL 
1000/514.95 

DIODES 
TYPE 
1N4001 
1N4002 
1N4003 
1N4004 
1N4005 
1N4006 
1N4007 
1N5400 
1N5401 
1N5402 
1N5403 
1N5404 
1N5405 
1N5406 
1N5407 
1 N5408 
1N4148 

VOLTS  WATTS  PRICE 
50  1A  15/$1.00 
100  1A  15/51.00 
200  1A  12/51.00 
400  1A  12/51.00 
600  IA  10/51.00 
800  IA  10/51.00 
1000  1 A  6/51.00 
50  3A  5/51.00 
100  3A  5/51.00 
200  3A  5/$1.25 
300  3A  4/$1 25 
400  3A  4/$1.25 
500  3A  4/$1.49 
600  3A  4/$1 49 
800  3A  3/$1.49 
1000  3A  21$ .99 
75  10M  20/$1.00 

Y. WATT 51iDEPOSITED CARBON 
ASST. A 10 ea 1 OHM 1.5 OHM 2 OHM 

4.7 OHM 5.6 OHM 6.8 0 
ASST, B 10 ea 10 OHM 12 OHM 15 0 

33 OHM 39 OHM 47 OH 
ASST C 10 ea 68 OHM 82 OHM 100 0 

180 OHM 220 OHM 270 
ASST D 10 ea 470 OHM 560 OHM 680 

1.5K 1.8K 2.2K 2.7K 
ASST E 10 ea 3.3K 3.9K 4.7K 5.6K 

15K 18K 
ASST F 10 ea 22K 27K 33K 39K 47K 

120K 
ASST G 10 ea 150K 180K 220K 270K 

560K 680K 820K 
ASST H 10 ea 1M 1.2M 1.5M 1.8M 2 

4.7M 5.6M 
ASST A-H INCLUDES ALL RESISTOR A 

SOLID DIPPED TANTALUM CA-
PACITORS 
.1 X 35 VOLT 
.15  35 
.22  35 
.33  35 
.47  35 
.68  35 
1.0  35 
1.5  35 
2.2  35 
3.3  35 
4.7  35 
6.8  35 
10.0  35 
15.0  35 
22.0  35 
33.0  35 
47.0  35  2.65  2.12 

VALUES AND W ANT. MAY BE 
ASSORTED TO ATTAIN OUANT. PRICING 

NYLON TIE WRAPS 
3"  65000 
4"  65002 
5.3"  65003 
6.9"  65004 
10.8"  65005 
13.0"  65006 
14.4"  65055 
SCREW MOUNT 
13.6" 
7.4" 
5.8" 
4.4" 

1-99  100 PLUS 
23  .19 
.23  .19 
.23  .19 
.23  .19 
.23  .19 
.23  .19 
.25  .20 
.29  .23 
.31  .25 
.36  .29 
.38  .30 
50  .40 
.60  48 
.79  .63 
1.39  1.12 
2.08  1.66 

4111 

65054 
65052 
65051 
65050 

10/5 .30 
10/  .50 
10/  .59 
10/  .69 
10/ 1.59 
10/ 2.69 
10/ 2.96 

10/ 
10/ 
10/ 
10/ 

4.29 
98 
89 
.75 

GALLIUM PHOSPHIDE LED's 
Provide greater light out-put, brighter 
colors, greater uniformity and less current 
drain than regular LED's 
.110 DIAMETER 
P/N 724H  Red Diffused  4/Si .00 

724G  Green Diffused  4/ 1.19 
724Y  Yellow Diffused  4/ 1.49 
7240  Orange Diffused  4/ 1.49 

.220 DIAMETER 
714H  Red Diffused  5/$1.19 
714G  Green Diffused  4/ 1.49 
714Y  Yellow Diffused  4/ 1.59 
7140  Orange Diffused  4/ 1.59 

.220 DIAMETER (low dome) 
704R  Red Diffused  4/$1.59 
704G  Green Diffused  4/ 1.65 
704Y  Yellow Diffused  4/ 1.84 
7040  Orange Diffused  4/ 1.84 
101R-g Dual (Red and Green) 

$2.85  2/5.00 
MOUNTING HARDWARE 
.220 Diameter #7aMH  12/$1 .44 

FILM RESISTOR ASSORTMENTS 
2.7 OHM 3 OHM 3.6 OHM 
HM 8.2 OHM  100 pcs $2.40 
M 18 OHM 22 OHM 27 OHM 
M 56 OHM  100 pcs $2.40 
HM 120 OHM 150 OHM 
OHM 330 OHM 390 OHM  100 pcs $2.40 
OHM 820 OHM 1K 1.2K 

100 pcs$2.40 
.8K 8.2K 10K 12K 

56K 68K 82K 100K 

330K 390K 470K 

.2M 2.7M 3.3M 3.9M 

100 pcs 52.40 

100 pcs$2.40 

100 pcs$2.40 

100 pcs$2.40 
SSORTMENTS (800 pcs)  $14.95 ea 

r. 

1 1 1- I 
I 1 1 1 7_ 1 
1 

• )r_14,10111. 
PARTS BOARDS A great way to buy 
parts on a budget We guarantee your 
money's worth ONLY $1.00 ea. 

ROTRON WHISPER FAN #WR2H1 
3 Blade 4- Diameter 75CFM 115VAC. 
NET $17.00 YOUR PRICE $9.95 Wait 
now, these are not pull-outs or something 
like that, these are new! 

CLAIREX PHOTO CELLS 
These have a real USEFUL range to them. 
Any project Involving control from ambient 
light levels will utilize this photo cell. Light 
resistance 1K. Fast response. .156 Diam-
eter. 5.75 each or 2/S1.00. 

NOVUS CALCULATOR #824R 
Rechargeable Ni-Cad calculator WITH 
MEMORY, EX, CS AND % KEY. $4.95 as. 
(owners manual and charger are not 
included) 

PLASTIC PARTS BOX A nice  little 
hinged-top box for storing all your small 
parts. 0.d. 63/4" by 33/4" by 2". 5.75 ea. 
10/$5.00. 

REPEAT OF A SELL-OUT  A com-
plete 12 hour digital clock. Some are man-
ufacture line rejects, some are returns, 
and some are just scratched. Features: 
hours, minutes, alarm, snooze alarm. 
Parts value alone would equal $20.00. you 
pay only $6.00 ea.  : • 

HOT DEALS 
75493N (quad seg. driver)  55 
SN7428N  25 
1000uf 25VDC P-C  25 
2000uf 25VDC AXIAL  50 
18 ga. LINE CORD 6'  25 
2N2222A  4/1.00 
2N3054  75 
2N3055 (T0-3)  99 
MEMOREX 1" VIDEO TAPE 1/2 HOUR 
(with case)  495 

SIEMENS MAGNETIC SENSOR  1  99 
43/43 GOLD EDGE CONN. .156 ... 4 95 
P/ B MIN. 12VDC RELAY D. P. D. T. . 1 99 

FREE BY POPULAR DEMAND 
With min. purc hase of $50.00, you will 
receive free,  a 5 function  National 
Semiconductor L.C.D. rnens watch. With 
min. purchase of $100.00 you will receive 
free, our L.C.D. car clock. (watch and 
clock advertised in Dec. issue of 73 Mag.) 

For Master Charge/Visa 

Orders Use Our 

TOLL FREE HOT LI NE: 

1-800-426-0634 

for areas outside W ashington 

(incl. Alaska & Ha waii) 

0.E.M.'s WELCOME 

Terms: All orders Shipped promptly Minimum order SS 00 
Telephone orders accepted All 0,derS ShiPoed UPS or PP Add 
5% extra tor snipping  handling Washington slate residents 
add additional 5 4% sales tax Master Charged Visa Cards sc. 
copied Money Orders & your personal or coMpany check ars 
welcome Funds made payable in U S cuoancy only No C 0 D 
oollos You, satisfaction is guaranteed On ell merchandise pur 
chased All merchandise sail ., to Poo, W e Oren +cc ... tO 
port agencies & putylioly 'Landed schools 

Store Hours M•F 96 • SAT 9-5 

V Reader Service-see page 195 187 
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TEACHES, . A. 7 HE W 11: 

• NOVICE STUDY GUIDE—SG7357—Here is a completely new study 
guide and reference book for the potential ham. This is not a ques-
tion/answer memorization course. Electronic and radio fundamentals are 
presented and explained in an easy-to-understand fashion, preparing the 
beginner for the Novice exam. Includes the latest FCC amateur regula-
tions, as well as application forms. Easily the best path into the exciting 
world of ham radio! $4.95.• 

• GENERAL CLASS STUDY GUIDE—SG7358—A complete theory course 
for the prospective General or Technician. This reference explains tran-
sistor, amplifier, and general radio theory, while preparing the Novice for 
the "big" ticket. After getting your ticket, you'll use this guide again and 
again as an electronic reference source. Not a question/answer guide that 
becomes dated when the FCC updates the amateur exams. $5.95.• 

• ADVANCED CLASS STUDY GUIDE—SG1081 —Ready to upgrade your license? To prevent retaking the FCC theory exam, you 
need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measuring techniques are covered in 
detail in this easy-to-follow study guide. Special modes and techniques, such as RTTY, are also treated. An engineering degree is 
not necessary to master Advanced theory—try this book before visiting the examiner's office! $5.95.• 

• EXTRA CLASS LICENSE STUDY GUIDE—SG1080—Before going for your 1 x 2 call, it pays to be a master of the Extra class 
electronic theory. This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is 
presented. Antennas, transmission lines, swr are discussed, as well as noise, propagation, and specialized communication 
techniques. This book is not a classroom lecture or memorization guide, but rather a logical presentation of the material that must 
be understood before attempting the Extra exam. Save yourself a return trip to the FCC and try the 73 method first! $5.95.* 

e • _ 

NOVICE THEORY TAPES 
Startling Learning Breakthrough 

• NOVICE THEORY TAPES—CT7300—Startling Learning Breakthrough. You'll be astounded at how 
really simple the theory is when you hear it explained on these tapes. Three tapes of theory and one of 
questions and answers from the latest Novice exams give you the edge you need to breeze through 
your exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of our 
tapes for the incredibly low price of ONLY E15.95.• 
Scientists have proven that you learn faster by listening than by reading because you can play a 
cassette tape over and over in your spare time—even while you're driving! You get more and more info 
each time you hear it. 
You can't progress without solid fundamentals. These four hour-long tapes give you all the basics 
you'll need to pass the Novice exam easily. You'll have an understanding of the basics which will be 
invaluable to you for the rest of your life! Can you afford to take your Novice exam without first listen-
ing to these tapes? Set of 4—$15.95.• 

SSTV 
• SLOW SCAN TELEVISION 
TAPE—CT7350—Prize-winning 
programs from the 73 SSTV 
contest. Excellent for Demo! 
$5.95. • 

ssTV, 
111  41_1, 

Os  5 

Any Four Tapes For $15.951• 
$4.95 Each! • 

"GENESIS" 
5 WPM —CT7305 —This is the beginning 
tape for people who do not know the code 
at all. It takes them through the 26 letters, 
10 numbers and necessary punctuation, 
complete with practice every step of the 
way using the newest blitz teaching tech-
niques. It is almost miraculous! In one 
hour many people —including kids of ten 
—are able to master the code. The ease of 
learning gives confidence to beginners 
who might otherwise drop out. 

"THE STICKLER" 
6 + WPM— CT7306 — This is the practice 
tape for the Novice and Technician li-
censes. It is made up of one solid hour of 

73 CODE SYSTEM TAPES 
code, sent at the official FCC standard (no 
other tape we've heard uses these stan-
dards, so many people flunk the code 
when they are suddenly —under pressure 
—faced with characters sent at 13 wpm 
and spaced for 5 wpm). This tape is not 
memorizable, unlike the zany 5 wpm tape, 
since the code groups are entirely random 
characters sent in groups of five. 

"THE CANADIAN" 
+ WPM —CT7310 —73 hasn't forgotten 

the Canadian hams —our 10 WPM tape 
prepares you to breeze through your coun-
try's licensing exams. Like the other code 
groups, the tape is not memorizable and, 
once mastered, provides a margin of safe-
ty in the actual text situation. 

"BACK BREAKER" 
13 + WPM —CT7313 —Code groups 
again, at a brisk 13 per so you will be at 
ease when you sit down in front of the 
steely-eyed government inspector and he 
starts sending you plain language at only 
13 per. You need this extra margin to over-
come the panic which is universal in the 
test situations. When you've spent your 
money and time to take the test, you'll 
thank heavens you had this back-breaking 
tape. 

"COURAGEOUS" 
20 + WPM —CT7320 —Code is what gets 
you when you go for the Extra class li-
cense. It is so embarrassing to panic out 
lust because you didn't prepare yourself 
with this tape. Though this is only one 
word faster. the code groups are so diffi-
cult that you'll almost fall asleep copying 
the FCC stuff by comparison. Users report 
that they can't believe how easy 20 per 
really is with this fantastic one hour tape. 

"OUTRAGEOUS" 
25 + WPM —CT7325 —This is the tape for 
that small group of overachieving hams 
who wouldn't be content to simply satisfy 
the code requirements of the Extra Class 
license. It's the toughest tape we've got 
and we keep a permanent file of hams who 
have mastered it. Let us know when you're 
up to speed and we'll inscribe your name 
in 73's CW " Hall of Fame. -

COOE coots' 

11000-4R-0 —)uRsE 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

•Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 Magazine. 

FOR CUSTOMER SERVICE CALL (603) 924-7298 
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7.3 TECI-INICAI libRARy 

• BEHIND THE DIAL —BK7307—By Bob Grove. Get more fun out 
of shortwave listening with this interesting guide to receivers, 
antennas, frequencies and interference. $4.95.* 

• THE CHALLENGE OF 160—BK7309—is the newest book in the 
73 technical library, dedicated to 160 meter operating. Si Dunn pro-
vides all necessary information to get started on this unique band. 
The all-important antenna and ground systems are described in 
detail. The introduction contains interesting photos of Stew 
Perry's (the King of 160) shack. This reference is a must for new 
and experienced -Top Band" operators. Price: $4.95.• 

• IC OP-AMP COOKBOOK —BK1028—by Walter G. Jung. Covers 
not only the basic theory of the IC op amp in great detail, but also 
includes over 250 practical circuit applications, liberally il-
lustrated. 592 pages, 51/2  x 81/2 , softbound. $12.95.* 

• INTRODUCTION TO RTTY —BK7380 —A beginner's guide to 
radioteletype including teletypewriter fundamentals, signals, 
distortion and RTTY art. You can be a RTTY artist! A 73 publica-
tion. $2.00.• 

•THE NEW RTTY HANDBOOK —BK7347—is a new edition and 
the only up-to-date RTTY book available. The state of the art has 
been changing radically and has made all previous RTTY books ob-
solete. It has the latest circuits, great for the newcomer and expert 
alike. $5.95.• 

• PROPAGATION WIZARD'S HANDBOOK -8K7302 —by J. H. 
Nelson. When sunspots riddled the worldwide communications 
networks of the 1940's, John Henry Nelson looked to the planets 
for an answer. The result was a theory of propagation forecasting 
based upon interplanetary alignment that made the author the 
most reliable forecaster in America today. The book provides an 
enlightened look at communications past, present, and future, as 
well as teaching the art of propagation forecasting. $6.95.• 

• SSB  THE MISUNDERSTOOD MODE —BK7351 —by James B. 
Wilson. Single Sideband Transmission ... thousands of us use it 
every day, yet it remains one of the least understood facets of 
amateur radio. J. B. Wilson presents several methods of sideband 
generation, amply illustrated with charts and schematics, which 
will enable the ambitious reader to construct his own sideband 
generator. A must for the technically-serious ham. $5.50.• 

• SSTV HANDBOOK —BK7354(hardcover), BK7355(softcover)— 
This excellent book tells all about it, from its history and basics to 
the present state-of-the-art techniques. Contains chapters on cir-
cuits, monitors, cameras, color SSTV, test equipment and much 
more. Hardbound $7.00, softbound $5.00.• 

• WEATHER SATELLITE HANDBOOK —BK7370 —Simple equip-
ment and methods for getting good pictures from the weather 
satellite. Antennas, receivers, monitors, facsimile you can build. 
tracking, automatic control (you don't even have to be home). Dr. 
Taggart WB8DQT.$4.95.• 

ANTENNAS 

SLOW 
SCAN  411T 

owls  THE TELEVISION  U ZT ZTOOD 

HANDBOOK 

• 73 DIPOLE AND LONG-WIRE ANTENNAS —BK1016 —by Ed-
ward M. Noll W3FQJ. This is the first collection of virtually every 
type of wire antenna used by amateurs. Includes dimensions, con-
figurations, and detailed construction data for 73 different anten-
na types. Appendices describe the construction of noise bridges, 
line tuners, and data on measuring resonant frequency, velocity 
factor, and swr. $5.50.* 

• 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS —BK1069— 
by Edward M. Noll W3FQJ. Describes 73 different antennas for 
amateurs. Each design is the result of the author's own ex-
periments covering the construction of noise bridges and antenna 
line tuners, as well as methods for measuring resonant frequency, 
velocity factor, and standing-wave ratios. 160 pages. $5.50.• 

•VHF ANTENNA HANDBOOK —BK7368 —The NEW VHF Anten-
na Handbook details the theory, design and construction of hun-
dreds of different VHF and UHF antennas ... A practical book 
written for the average amateur who takes joy in building, not full 
of complex formulas for the design engineer. Packed with 
fabulous antenna projects you can build. $4.95.* 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

•Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 Magazine. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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TEST EQUIpMENT ------

•RF  AND  DIGITAL.  TEST  EQUIPMENT  YOU  CAN 
BUILD—BK1044—Rf burst, function, square wave generators, 
variable length pulse generators-100 kHz marker, i-f and rf sweep 
generators, audio osc, af/rf signal injector, 146 MHz synthesizer, 
digital readouts for counters, several counters, prescaler, 
microwave meter, etc. 252 pages. $5.95.* 

•VOL. I COMPONENT TESTERS—LB7359— ... how to build 
transistor testers (8), diode testers (3), IC testers (3), voltmeters 
and VTVMs (9), ohmmeters (8 different kinds), inductance (3), 
capacity (9), 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 stan-
dards. Invaluable book. $4.95.• 

•VOL. II AUDIO FREQUENCY TESTERS—LB7360— ... jam 
packed with all kinds of audio frequency test equipment. If you're 
into SSB, RTTY, SSTV, etc., this book is a must for you ... a good 
book for hi-fl addicts and experimenters, too! $4.95.• 

• VOL. III RADIO FREQUENCY TESTERS—LB7361 —Radio frequency waves, the common denominator of Amateur Radio. 
Such items as SWR, antenna impedance, line impedance, rf output and field strength; detailed instructions on testing these 
items includes sections on signal generators, crystal calibrators, grid dip oscillators, noise generators, dummy loads and 
much more. $4.95.• 

• VOL. IV IC TEST EQUIPMENT—LB7362—Become a troubleshooting wizard! In this fourth volume of the 73 TEST EQUIP-
MENT LIBRARY are 42 home construction projects for building test equipment to work with your ham station and in servicing 
digital equipment. Plus a cumulative index for all four volumes of the 73 TEST EQUIPMENT LIBRARY. $4.95.• 

 ThE WER-EQuippE •  d hAm shAck 
• 73 MAGAZINE BINDERS—Preserve and 
protect your collection for your lifetime! 
There's no excuse for lost issues when you 
have these handsome red binders with 
gold lettering. Order 1—BN1001 —for 
$6.50*; 2 or more—BN1002—for $6.00 
each.  • (specify 1978 or 1979 binders) 

•OSL CARDS-73 turns out a fantastic 
series of QSL cards at about half the cost 
of having them done elsewhere because 
they are run as a fill-in between printing 
books and other items in the 73 Print Shop. 
250 Style W -0W0250—for $8.95*; 500 
Style W —QW0500—for $13.95*; 250 Style 
X-0X0250—for $8.95*; 500 Style X— 
QX0500—for $13.95•; 250 Style Y—QY0250 
—for $8.95*; 500 Style Y—QY0500—for 
$13.95. • 
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Style X 
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• OWNER REPAIR OF AMATEUR RADIO EQUIPMENT—BK7310—Frank Glass shares over 40 years of operating, servicing, 
and design experience in this book. There are several books and numerous articles available on the subject of repairs to elec-
tronic equipment. The information within these books ranges from the elementary to the highly technical written for the top 
engineers in the field. But this book stands out from the rest in that it is written in narrative style aimed at conveying the con-
cept of electronic servicing. A written discussion of how components work and how they are combined to provide communica-
tion equipment is used to help the reader understand the concepts required to service station equipment. $7.95.• 

• A GUIDE TO HAM RADIO—BK7321 —by Larry Kahaner WB2NEL. What's Amateur Radio all about? You can learn the basics 
of this fascinating hobby with this excellent beginner's guide. It answers the most frequently asked questions in an easy-going 
manner, and it shows the best way to go about getting an FCC license. A Guide to Ham Radio is an ideal introduction to a hobby 
enjoyed by people around the world. $4.95.• 

LIBRARY SHELF BOXES—These sturdy white, corrugated, dirt-resistant boxes each hold a full year of 73 or Kilobaud Micro-
computing. With your order, request self-sticking labels for any of the following: 73, Kilobaud Microcomputing, CO, OST, Ham 
Radio, Personal Computing, Radio Electronics, Interlace Age, and Byte. Order 1—BX1000—for $2.00*; order 2-7— BX2002—for 
$1.50 each; order 8 or more—BX1002 —for $1.25 each • . 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or detailed credit card information. 

*Add $1.00 handling charge. Note: Prices subject to change on books not published by 73 Magazine. 

31.93 

Style Y 

/ W 2 N S D /1  25 our choice—ST2500—$10.00'; 
25 your choice-5T2501 —$20.00; 
5 your choice — ST0500 —$7.00 • ; 
10 your choice—ST1000 —$12.00*. ••••• •1 

• HOW TO BUILD A MICROCOMPUTER— 
AND REALLY UNDERSTAND IT—BK7325 
—by Sam Creason. The electronics hobby-
ist who wants to build his own microcom-
puter system now has a practical "How-
To" guidebook. Sam Creason's book is a 
combination technical manual and pro-
gramming guide that takes the hobbyist 
step-by-step through the design, construc-
tion, testing and debugging of a complete 
microcomputer system. This book is must 
reading for anyone desiring a true under-
standing of computer systems. $9.95.• 

• NEW REPEATER ATLAS OF THE EN-
TIRE WORLD—BK7345-150% as big as 
any list ever available—nearly 900 more 
repeaters listed. New improved maps 
show the locations by frequency of every 
repeater in the States. Only $1.95.• 

• BACK ISSUES—Complete your collec-
tion; many are prime collectables now, 
classics in the field! A full collection is an 
invaluable compendium of radio and elec-
tronics knowledge! 

Single back issue—ST0000—$3.00*; 

FOR CUSTOMER SERVICE CALL (603) 924-7298 



Without your help, we can't afford to win. 

IROSCO 1900 
Make check payable to 
U.S. Olymp c Committee 
P.O. Box 1980-P, Cat ledral Stat on, 
Boston, MA 02118 

Name 

Address 

City 

State  Zi3 

A contributi Dn of $   is enclosed. 
Please send me the 
symbol of support 
checked below. 
Sti:kpin ($10: 
Pencant ($25: 
Tot 3a ($25) 
Vis)r Cap ($25) 
De.* Spinner :$50) 

Your costributon is tax r Pcluctible i 
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That's the size of the world's 
most co mprehensive guide to 
the subject of ha m radio: 

IS years of 73 Magazine. 

The back issues of 73 are a gold mine of interesting articles. Unlike 
the other magazines, which fill their pages with activity reports, 
there's little to go stale in 73. You'll find pioneering articles on SSTV, 
FM, repeaters, ICs, and computers. Even the editorials are fun as 
Wayne Green's dire predictions, like the debacle of incentive licens-
ing, have come to pass. 

Clip the coupon below and send for 73's new back issue catalogue. 
Treat yourself (or a friendly ham) to some fun, and a fantastic bargain 
to boot. 

YES! Rush me 73's FREE Back Issue Catalogue! 
Name   

Address   

City  State  Zip   

magazine  
PETERBOROUGH NH 03458 
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r is  propagation 
HORD COPY STORAGE 
a problem? 

73, as thick as it is, is more like a 

floppy when it comes to standing on 

the bookshelf. Try the 73 Library 
Shelf Boxes . . . sturdy corrugated 

white dirt-resistant cardboard 
boxes which will keep them from 

flopping around. We have self-

sticking labels for the boxes, too, 

not only for 73, but also for 

Kliobaud Microcomputing  . . and 
for CQ, QST, Ham Radio, Personal Computing, Radio Elec-

tronics, Interface Age, and Byte. Ask for whatever stickers 

you want with your box order. They hold a full year of 
73 . . . or Kllobaud MicrocomputIng. Your magazine 

library is your prime reference, keep it handy and keep it 

neat with these strong library shelf boxes .. . One box is 

$2.00, 2 boxes are $3.00 and eight boxes are SI0.00. Be 
sure to specify which labels we should send. Have your 

credit card handy and call our toll-free order number 

800-258-5473. or use the order card in the back of the 

magazine and mail to: 

73 . 
magazine  
peierhorim0 fill OA ISS 

MOVING? 
Let us know 8 weeks in advance so that you won't 
miss a single issue of 73 Magazine. 
Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing 
label whenever you write concerning your subscrip-
tion. It helps us serve you promptly. Write to: 

73 Subscription Department 
magazine  P.O. Box 931 

Farmingdale NY 11737 

0 Address change only 
0 Extend subscription 
0 Enter new subscription 
0 1 year $18.00 

0 Payment enclosed 
(1 extra BONUS issue) 

0 Bill me later 

If you have no label handy, print OLD address here. 

11.1 
co Name  Call 

Address 

LL.   1.1.. City  State  Zip 
‘:[ 

print NEW address here: 

0) Name  Call   
14, 
cn Address   

State   Zip   

Dy 

J. H. Nelson 

EASTERN UNITED STATES TO: 
GMT: 00  02  04  OA  00  10  12  14  16  IS  20  22 

ALASKA 14 14 14 7 7 1 7 74 14 14 14 14 

ARGENTINA 21 21 14 14 7 7 14 21 714 21A 21A 11 

AUSTRALIA 21 144 14 78 70 7 7 7 7 74 14 21 

CANAL ZONE 11 21 14 7 7 7 14 14 21 21 2IA 2IA 

ENGLAND 11 11 7 7 I 14 14 21 214 21 21 14 

HAWAII 27 14 14 78 75 7 7 14 14 14 21 21 

INDIA 1 14 75 75 78 75 14 144 14 14 14 14 

JAPAN 77 14 14 78 78 78 70 74 14 14 14 144 

MEXICO 21 21 14 7 1 I 74 14 14 21 21 21 

PHILIPPINES 144 14 14 70 78 75 75 14 14 14 14 14 

PUERTO RICO 21 14 1 1 7 I 14 11 14 21 21 11 

SOUTH AFRICA 74 7 7 75 75 14 21 21 2IA 214 14A 14 

14 14 7 7 7 74 14 14 21 21  , 14 14 

WEST COAST 21 I4A 14 

UNITED 
14 

7 

7A 

7 

7 

7 

7 

74 

STATES 
7 

14 

7A 

14 

14 

144 

14 

1441 

TO: 
14 

21 

14 

CENTRAL 
ALASKA 14 14 

ARGENTINA 21 21 144 14 7 7 14 21 21 214 214 21A 

AUSTRALIA 214 21 14 14 74 I 7 7 7 7 14 21 

CANAL ZONE 21A 21 14 14 7 7 14 14 21 11 214 21A 

ENGLAND 14 14 7 7 7 7 14 14 21 11 14 14 

HA WAII 21 71 14 14 7 7 7 14 14 14 21 21 

INDIA 14 144 14 713 713 78 70 14 14 14 14 14 

JAPAN 144 21 14 75 70 70 7 /A 14 14 14 14 

MEXICO 21 14 7 7 7 7 7 14 14 14 14 21 

PHILIPPINES 144 21 14 75 70 78 70 7A 14 14 14 14 

PUERTO RICO 21 A 14 14 7 7 7 14 14 744 21 21 21A 

SOUTH AFRICA 74 7 7 78 78 70 14 21 11 214 144 14 

WESTERN 
ALASKA 

14 

14 

14 

14 

7 7 7 7 7 14 I4A 14 14 14 

UNITED 
14 74 7 7 

STATE 
7 74 14 14 

TO: 
14 14 

ARGENTINA 21 21 14 14 7 7 14 14 21 21 114 214 

AUSTRALIA 21A 21A 2IA 21 14 14 14 14 7 7 14 21 

CANAL ZONE 214 21 14 7A 7 7 14 14 14 11 21 214 

ENGLAND 14 14 7 7 7 7 7 14 144 144 14 14 

HAWAII 
214 21 A 27 21 14 14 7 7 14 21 21 2IA 

INDIA 14 144 144 14 78 78 70 7A 14 14 14 14 

JAPAN 144 21 21 14 14 7 I 7 14 14 14 14 

MEXICO 21 14 14 7 7 7 7 14 .4 14 21 21 

PHILIPPINES 14 21 21 14 14 15 75 74 14 14 14 14 

PUERTO RICO 11A 21 14 14 7 7 7 14 14 21 21 21A 

SOUTH AFRICA 148 78 1 1 7E1 78 78 14 14 I4A 21 14 

U. S. S. R. 14 14 7 I 7 7 / IA 14 14 14 14 

EAST COAST 
21 1‘,.. IA 2 I / /e ta ia LA A IAA yi 

A = Next higher frequency may also be useful 
B = Difficult circuit this period 
F = Fair 
G = Good 
P = Poor 
SF = Chance of solar flares 

m ay 
s u n m a n t u a w e d t h u Sri s at 

1 
G 

2 
G 

3 
G 

4 
G 

5 
G 

6 
F 

7 
F/SF 

8 
G 

9 
G 

10 
G 

11 
G 

12 
G 

13 
G 

14 
F 

15 
F/SF 

16 
G 

17 
G 

18 
G 

19 
G 

20 
G 

21 
P/SF 

22 
F 

23 
G 

24 
G 

25 
G 

26 
P/SF 

27 
F 

28 
G 

29 
G 

30 
F 

31 
F 

193 



'Z {E m M dgil@ peterborough, n.h. 03458 

READER SERVICE 
A46  ABC Communications   54 
Al  Adirondack Radio Supply.... 166 
A24  Adva Electronics   186 
•  Advance Electronics  97, 141 
A60  AED Electronics   10 
A2  Aldelco   184 
•  Amsat  86 
A55  Amateur Radio Supply  46 
A40  Amateur Radio Supply of Nash-

ville, Inc   117 
A26  Amidon Associates   132 
A81  AP Industries   137 
A6  Aptron Laboratories   10 
•  Associated Radio   180 
•  Atlanta HamFestival   103 
823  Barker-Williamson   114 
B42  Brodie Electronics Company.. 46 
88  Bullet Electronics   176, 177 
C88  C & A Electronic Enterprises... 52 
C3  Clegg   115 
C21  Coakit   14 
C106 Command Productions   123 
C58  Communications  Center. 

NE   43, 55 
C5  Communications Electronics. 123 

C115 Communications Electronics Spe-
cialties   132 

C89  Communications Services   114 
C6  Communications  Special-

ists   16. 17 
C105 Communications & TV Unitd. 62 
C9  Continental Specialties Corp.. 26 
C119 Cook Communications Corp.. 52 
06  Peter W Dahl Company  77 
010  Davis Electronics   147 
035  Daytapro Electronics. Inc   10 
D20  Digital Research Corpora-

tion   174, 175 
023  Dovetron   137 
DI 1 Drake Company  93, 145 
025  DS! Instruments   133-136 

H16 
H8 
H26 
H5 
H3 
H36 
11 
132 
19 
J1 
J2 

Eagle Electronics   114 
Ehrhorn Technological Opera-
tions, Inc   153 

E40  Electra   26 
F 1  Fair Radio Sales  95 
F5  Flesher Corporation. . 14,65, 147 
G12  Germantown Amateur Supply  70 
G26  G & G Radio Electronics Co  137 
G22  G IS M O   56 
G4  Godbout Electronics   178 

HAL Communications Corpora-
tion   11, 23, 61 

H24  Hal-Tronix   
H2  Ham Radio Center   

132. 137, 144 
Hamtronics. NY   
Hamtronics, PA   
Hartwell's Office World   
Heath 
Henry Radio   
Hustler   

71 
10, 14, 95, 

173 
166 
14 

  163 
CII 
143 

ICOM  29,47 
Instant Software  84, 85, 89 
Integrated Circuits, Unitd.  185 
Jameco Electronics   179 
Jan Crystals  62 
Kenwood  C1V, 5 

K14  Key Electronics  95 
Kilobaud  83 

K4  KLM Electronics  94 
L9  Long's Electronics   124-129 
M48 Macrotronics, Inc   132 
M35 Madison Electronics Sup.. 70, 147 
M36 Maggiore Electronic Lab   10 
M52 MFJ Enterprises.. 33, 42, 53, 130 
M8  MHZ Electronics   170, 171 
M69 Micro Control Specialties.... 144 
M41  Midland International   164 
M92 J.W. Miller Div. (Bell Indus.). 24, 60 
M76 M & M RF Distributors  36 
M20 Motorola   25 

05  OK Machine & Tool   25, 91 
03  Optoelectronics, Inc   15 
012  Outdoor Outfitters   132 
P15  Pace-Traps   14 

Palomar Engineers   146 
P31  Panasonic   19 
P51  Pathcom  26 
P41  P.C. Electronics   137 
P44  Pickering Codemaster Co,  147 
P42  Plainsman Micro Systems  87 
P2  Poly Paks   181 
03  Quest Electronics   167 

RI  Radio Amateur Callbook, Inc 183 
Radio World  95 

R8  Ramsey Electronics   172 
R27  RF Power Labs, Inc  62 
S27  Sabtronics   25, 168 
S79  The Schober Organ Corp  62 
S63  Semiconductors Surplus   169 
S33  S-F Amateur Radio Services... 14 
S4  Slep Electronics Co  95 
S81  Spectronics, Inc   42, 123 
S8  Spectrum Communications... 37 
S10  SST Electronics   114 
S50  0.C. Stafford Electronics   10 
SI8  Standard Communications  95 
S89  Starshine Group  24 
S43  Surplus Electronics   182 
S44  Swan Electronics  8 9 
T52  Tele-Tow'r Mfg. Co. Inc   166 
•  Ten-Tec   7 
T55  TET U.S.A  63 
13.4  Thomas Communications.. 58, 59 
148  Tower Electronics Corp  57 
T18  Trac Electronics, Inc   24, 146 
T3  Tufts Radio Elec   104-113, 144 
U9  Unadilla/Reyco Division   132 
U8  United Products   187 
W28 Weirnu   166 
W18 Western Electronics  95 
W2  Wilson Electronics   3 

X3  Xitex   130 
Y I  Yaesu Elec. Corp... CIII, 25, 27, 99 
From 73  Pages 131. 188-194 

•Reader Service inquiries not honored. 
Please contact advertiser directly. 

BOOKS, ETC. 
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ST0000  73 BACK ISSUE   $ 3.00 
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ST0500  73 BACK ISSUES -5 YOUR CHOICE  $ 7.00 
ST1000  73 BACK ISSUES -10 YOUR CHOICE  $12.00 
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BN1002  BINDER -73 -2&UP   $ 6.00 
BK7309  CHALLENGE OF 160   $ 4.95 
CT7305  CODE TAPE -5 WPM  $ 4.95 
CT7306  CODE TAPE -6 + WPM  $ 4.95 

CT7310  CODE TAPE -10 + WPM  $ 4.95 
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CT7320  CODE TAPE -20 + WPM  $ 4.95 
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CT7394  CODE TAPES (ANY FOUR ABOVE)  $15.95 
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BK7345  REPEATER ATLAS  $ 1.95 
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BK7355  SSTV HANDBOOK (SOFTCOVER)  $ 5.00 
CT7350  SSTV TAPE  $ 5.95 
SG1081  STUDY GUIDE -ADVANCED CLASS  $ 5.95 
SG1080  STUDY GUIDE -EXTRA CLASS  $ 5.95 

SG7358  STUDY GUIDE -GENERAL CLASS  $ 5.95 
SG7357  STUDY GUIDE -NOVICE CLASS  $ 4.95 

LB7359  TEST EQUIP LIB V1 -COMP TESTERS  $ 4.95 
LB7360  TEST EQUIP LIB V2-AUDIO TESTERS  $ 4.95 
LB7361  TEST EQUIP LIB V3-RADIO EQUIP  $ 4.95 
LB7362  TEST EQUIP LIB V4 -IC TEST EQUIP  $ 4.95 

BK1069  VERTICAL BEAM & TRIANGLE ANTNS  $ 5.50 
BK7368  VHF ANTENNA HANDBOOK  $ 4.95 
BK7370  WEATHER SATELLITE HANDBOOK  $ 4.95 
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A Breakthrough In Technology! 

THE YAESU 
FT-207R 

BNC Antenna Cornector 

Squelch Control 

Audio Gain Control  

Condensor Mike 

5-Digit LED Read°Lt 

Keyboard Entry 

Keyboard _ock 

MICROPROCESSOR CONTROLLED 
SYNTHESIZED HANDIE 

Clear'Busy Auto Scan Selector 

-4 —Repeater'Simplex Offset Switch 

-4 —Remote Speaker 'Mike Input 

• 

ENT/ O M 

— 5 KHz Up 

Channel Busy Lamp 

Transmit Indicator 

'3i<play On 'Off 

The Taesu FT-207R Synthesized Handle 
has all the features you could want in a very compact package 

• 144-148 MHz Range 

• 10 KHz Steps 
• 3 Watts Output 

• 4 Memories plus Programmable Offset 
• Priority Channel 

• Memory and Band Auto Scan 
• Optional Equipment: 

Tone Squelch, Speaker/Mike, 

1i -
Price And Specifications Subject To 
Change Without Notice Or Obligation 

• Keyboard Encoded Frequency Entry 
• 2 Tone (Toucht3n2" ) Input from Keyboard 

• Keyboard Lock guards against accidental 
frequency chanze 

• Odd Splits Can 3e Programmed from Keyboard 
• Automatic Battery Saver Feature for LED Display 
• Rubber Flex Anienna 

Nicads, Battery ChargE•r 

vnxg.0 „ 
The radio, \-7 679X 

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

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



Instant recall. 
(and with 10 or 25 watts of power) 

Kenwood offers you a choice. 
The TR-7600 (10-watt) or TR-7625 (25-watt) with 
optional RM-76 Microprocessor Control Unit. 

TR-7600 and TR-7625...one of them is sure to fit the needs of today's 
Amateur Operator who's looking for optimum versatility in a 2-meter FM 

transceiver. And, whcn either rig ic combined with tho RM 76, a whole 
new dimension unfolds in channel memory and scanning capability. 
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