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Observation 
& Opinion 

The January, 1981, issue of ham radio, which incorporated Ham Radio Horizons, resulted in a flood 
of mail. Responses were mixed, as expected. Readers who had never seen an issue of ham radio 
were surprised and pleased with the new magazine. Old-guard ham radio readers appreciated the 
new mix of articles. We also received complaints from Horizons readers, who expected all of their 
favorite features in the combined magazine. 

A major change in a magazine format, such as was begun in the January, 1981, issue cannot be 
accomplished overnight. When the decision was made to discontinue Ham Radio Horizons, the 
January, 1981, issue of ham radio was almost "locked up" and ready to be sent to the printer. This 
state of affairs resulted in an intense scramble to include at least some of the Ham Radio Horizons 
articles. Production schedules are demanding and unforgiving in the magazine-publishing business, 
so it was impossible to include all the Horizons features in the January issue. Under the circum- 
stances, we did the best we could. 

We don't intend to abandon our faithful Horizons readers, nor do we intend to compromise the 
technical integrity of the magazine. If Horizons readers will bear with us for a few months, they will 
find more and more articles and features that made the Horizons magazine so popular. Ham radio 
has enjoyed a reputation for technical excellence for many years. We plan to continue this tradition. 

Suggestions for article subjects were many and varied. These and the constructive criticism we 
received are gratefully appreciated. All were carefully considered, and future issues, now in the plan- 
ning stage, will include as many different subjects as space will allow. 

We received requests ranging from "more antenna theory" to "more on operating practices, sta- 
tion accessories, DX, and elementary theory." The demand for the continuation of "Ham Radio 
Techniques," "DXer's Diary," "Equipment Owners' Survey," and "0 and A" came through loud 
and clear. We got the message. You will see these features as well as some great stories that we've 
been keeping on the back burner. For the advanced Amateur, we have some interesting construction 
articles - in short, something for everyone. You asked for it; you'll get it. 

caution 
I'd like to direct your attention to a letter in this month's "Comments" column taking us to task for 

a potential safety hazard in the modular amplifier article that appeared in the January issue on page 
12. It's a point very well taken, and I'd recommend that anyone planning to build this circuit take a 
close look at my reply to the letter. 

That's it for now. See you next month. 
Alf Wilson, W6N I F 
Editor 
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ICOM MOBILE! 
ICOM MOBILE! 
TAKE ANOTHER LOOK AT THE POPUIAR MOBILE TWINS. . . 
K-260A AND IC-255A. 

K o M  I C - Z m .  Enjoy VHF mobile at its best. Sideband, FM or CW, the ICOM 
IC-260A does it all. The ICOM IC-260A contains all the features a mobile operator 
would want in a compact 2 meter mobile package with FM. SSD, CW opemtion. 
Features customers ask for most including: * Squelch on SSB. The 260A will automatically and silently scan the SSD ponion of 

the band seeking out the SSD activity on 2. * 3 memories built in. * Memory scan. * Programmable band scan. * 600kc repeater offset built in. * Variable repeater split - with the 
2 built in in VFOs, it's possible to 
work the odd splits. 

+ Multimode opemtion - USD, 
LSD, CW, and FM. Greot for get- 
ting into OSCAR, plus enjoying 
SSB mg chewing as well as 
repeater opemtion. 

ICON IC-2Sm. Features that have 
made the field proven and tested 
IC-255A the most popular 2 meter FM t i  

on the air today. * 25 W / I W battery saving output. * Scanning (memory and programmable limit band sc 
now with automatic scan resume. * Programmable splits - flexibility for new repeater offsets. * Dual speed tuning - 4 5 KHz Steps, 5 KHz Steps with TS Switch depresse * 5 memory channels - For easy access to your favorite repeaters. * Dual VFO's built in, lockable. mobile mount, dynamic mic standard, RIT fine tuning. * Simple, easy to use single knob tuning system for mobile opemtion. 

21 4 2 1 16th NE, Dellewe, WA 98004 
3331 Towerwood Drive, Dallos, TX 75234 

All stated soedflcodons a n  opprorlmate and wbJect to change wlchwc norlce or obligatlw. All ICOM mdlor slgnlflcondy exceed FCC regulatloru llmldng spudws emtulw. 



Two Meter Boomers 
Whelher you have the space for the 3.21 32-19 or the 
campact 2 2A models. two meter Boomers are your best 
choice They offer lhe maximum galn available for thelr 
boom Iefigth (Sea NBSno 688) They feature triga, 
reflectorsIor & t m l  fronI-tack rat0 and clearer 
partems All stanless sfeel hardware and heavy gauge heat 
treated alum~num are used thrqhouL Whatever your 
choice of two meter amateur acttvity. the Boomer will fill your 
needs For FM use the 228- or 214- For CW/SSB on the 
ICM) end use 32-19 or 2148. in €ME. OX or rsst fellable QSOs 
Bmner wll perfom, for yar 

Six Meter Boomer 
Ttm new SIX meler Boomer Mers mare baam a m  more aain 
from 11s new element spacing The SIX meter &herha<- 
Cushcrall's lyplgl allentm to delail, including T match feed 
wllh balun. arid extra heaw duW rnechancal conslructlon. 
T h e  key to lhls Boomer's siqRr'perforrnance and relalrvely 
tghrwerghl IS specla1 element spacing and boom lenglh 

Stacking Kits 
For slackino two 01 mers ,  use t 

:I& 
. - - - -  a d  power ihvlder h 

37-19 = 32SK 214B = TZ+K bl/+B 

When stacking four Boomers, use the tollowir 
slacking ktts They ~nclude H frame. harness. I 
cmplele instructions 
32 19 = 324QK 2140 = 224QK 

= bl  I S K  
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hardware anc 
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ceivers in New Zealand, and the 
notes I made on it were as a result of 
my bench work following modifica- 

- tions to put it on 144 MHz. The short- 

safety hazard 
Dear HR: 

The otherwise excellent design of 
the modular linear amplifier by K8RA 
in the January, 1981, issue contains a 
potential safety hazard. In fig. 3, the 
amplifier control circuit, the two 
transformers are shown with one side 
of their primary windings connected 
to ground. If these primaries ever 
become disconnected from ground or 
were not properly soldered to the 
chassis, the entire chassis would be 
floating at 110 volts ac above ground. 
I sure wouldn't want to be touching 
the chassis if that ever happened. 

Dave Karpiej, KlTHP 
Plainville, Connecticut 

110 VAC 
TO RFC I 

rf7 
T I A ,  TIE SV, 15A STANCOR P6433 OR EQUIV. 

Neither would 1. An easy and inex- 
pensive solution is to use two small 
filament transformers connected 
back-to-back as shown in the draw- 
ing. This circuit thus isolates the two 
transformers in the amplifier control 
circuit and provides a much-needed 
safety feature. Editor. 

Dear HR: 
The circuit in the September, 1980, 

issue of ham radio referred to by Mr. 
Nelson is used in several thousand 
commercial radio telephone trans- 

ing of the crystal was only during a 
test setup. (Surely Mr. Nelson does 
not think I employ a little green man 
to short out the crystal each time I 
switch it on!) It is still flying too, after 
a year's operation. 

True, there were other circuits in 
his article which probably would have 
been suitable, but this was the circuit 
built into the equipment so it had to 
be got going on its new frequency. It 
was satisfactory outside the Amateur 
band in its commercial use. 

B.E. Graham Goodger, ZLZRP 
Napier, New Zealand 

Dear HR: 
Author Mead, K4DE, did an excel- 

lent job of making a complex subject 
clear with his article, "How to Deter- 
mine True North for Antenna Orienta- 
tion." The only problem is that two 
years from now we will all have for- 
gotten where that issue of ham radio 
is, along with its graph for the equa- 
tion of time. There is another way to 
determine the time of meridian pas- 
sage of the sun (local apparent 
noon), a way which does not require 
knowledge of the equation of time. It 
goes like this: 

Look in your local newspaper and 
record the times of sunrise and sun- 
set. Convert the sunset time to 24- 
hour time by adding 12 hours to it. 
Subtract the time of sunrise from the 
time of sunset. Add half the differ- 
ence to the time of sunrise. You now 
have the time of meridian passage of 
the sun for the location for which the 
times of sunset and sunrise were 
computed. You will now have to de- 
termine what that location is (a call to 
the local U.S. Weather Service Office 
is probably your best bet) and make a 
correction for longitude difference 
between that location and your QTH, 
as explained in Mr. Mead's article. 

Since the times of sunrise and sun- 
set as published in newspapers are 
accurate only to the nearest minute, 

this method may not be quite as ac- 
curate as the method explained by 
author Mead. However, even though 
the sun's azimuth is changing more 
rapidly at meridian passage than at 
any other time of the day, 30 sec- 
onds' error in time will result in only a 
fraction of a degree of error in the re- 
sulting orientation. As an example, at 
latitude 35 degrees the azimuth 
change in 4 minutes at meridian pas- 
sage is 1.7 degrees when the sun's 
declination is 0 degrees; it's 1.1 de- 
grees when the sun's declination is 23 
degrees south and 4.4 degrees when 
the sun's declination is 23 degrees 
north. Happy hunting to all you seek- 
ers after true north! 

Thurman Smithey, N6QX 
Chula Vista, California 

Dear HR: 
In response to WGDLQ, I would like 

to say the following: there are a varie- 
ty of ways of determining true north. 
W6DLQ has correctly pointed out 
one of the better-known methods. 
My article was intended to be both 
educational and practical, and, in par- 
ticular, to introduce some little- 
known concepts that can be used in 
Amateur Radio practice. 

The use of Polaris is limited to 
those regions of the globe where the 
star is visible. This rules out the entire 
Southern Hemisphere, as I'm sure 
Jim realizes. Azimuth by meridian 
transit of the sun, on the other hand, 
does not have this limitation. Further, 
because Polaris is a circumpolar star 
(sidereal hour angle 32g0, declination 
8g0 N), accurate work requires a the- 
odolite for taking azimuths at each 
elongation (not simply at dawn and 
dusk), afterwards splitting the differ- 
ence. Alternatively, a time sight (at 
either upper or lower culmination) 
may be precomputed using the local 
hour angle of Aries and the Green- 
wich hour angle of Polaris. Tables for 
this method, along with latitude cor- 
rections, are included in the nautical 
almanac. 

Donald C. Mead, K4DE 
Greensboro, North Carolina 
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g, now . . expandin - .. many maj , - - 
CABLE TV SYSTD ~g rapidly into n areas, are posing a 

potential threat to Amaceur Kaaio operations. Since cney are supposed to be closed 
(non-radiating) systems, many utilize the VHF spectrum from 50 to above 225 MHz for 
their multi-channel content, providing subscribers with continuous tuning converters 
to permit them to tune in cable channels outside the standard 12-channel VHF TV band. 
This puts some cable-carried signals into the Amateur (as well as aircraft and public 
safety) bands, and when systems leak (an all-too-common occurrence due to corrosion, 
loose connectors, or cable damage) interference results. Cases of cable-system inter- 
ference on Amateur repeater inputs have been documented. . Amateur Interference To Cable Reception is the other side of the coin. Cable sub- 
scribers who've paid to watch cable material being transmitted within an Amateur band 
aren't likely to be very sympathetic,when poorly shielded converters pick up Amateur 
signals. The cable interference issue has come to a head in Richland, Washington, 
where Amateurs (and others) have thus far successfully opposed Teleprompter's efforts 
to open its transmissions across the VHF spectrum. Forty to fifty Amateurs were at 
the Richland City Council meeting January 19 to testify along with unhappy cable sub- 
scribers and an airline pilot about radiation and poor system performance. They con- 
vinced the council to vote against the expansion, and Teleprompter is required to im- 
prove its performance and report back March 3. 

A R K  Has Been Watchin the development of potential problems from cable TV, and 
would like to hear from Sy Amateur who has had difficulties with interference '̂  ^- 
from cable TV systems. Because cable TV is a regulated utility systems 
tors are required to take care of problems with their systems. 

b" "& 

opera- 

ARRL'S DXCC ETHICS RULE, Rule 12, has been strengthened conslaeraDly in a move ai- 
rected primarily at DX stations who have allegedly been demanding payment before pro- 
viding confirmation of a contact. The rules change comes as two additions to Rule 12, 
the first addition stating, "Credit for contacts with individuals who have displayed 
continued poor operating ethics may be disallowed by ac;:ion of the ARRL Awards,,Comit- 
tee," and the second including "confirmation procedures as "operating ethics. 

Impetus For The New Rule tightening had come from the ARRC's DX Advisory Committee. 
which in turn had been under ongoing pressure from many DXers over the practices of 
"buying" QSLs. The issue had come to a head following a well-known Israeli Amateur's 
insistence that only QSLs accompanied by a dollar bill would be acknowledged for his 
recent operations from various rare Pacific locations. The specifics of the change 
have been worked out and approved unanimously by the League's Awards Committee, and 
circulated to the DXAC. - - - - - - - - - - 

The Expanded Rule 12 will actually become effective with its publication in'=, 
possibly as early as March. There are no plans to enfox etroacti 

AN AMATEUR HAS BEEN PUT OFT THE AIR in yet another courc accion that coula nave far- 
reaching implications for the Amateur Radio community. In early December, K2AHL of 
Sprfn~field, New Jersey, was ordered by Judge Kentz of the New Jersey Superior Court 
in ~lrzabeth to cease bperating his station; as a result of a suit filed in 1977 by 
neighbors over TVI and stereo interference. 

The Problem Had Surfaced a year earlier, when, without previous warning, he received 
a letter from the neighbor's lawyer stating that he'd be sued if he didn't stay off 
the air. Since the suit began, technical experts for both sides have agreed that a 
proper antenna plus filters would solve the TVI, and a properly designed stereo system 
would eliminate the problem in that area. Although K2AHL offered them a new stereo. 
they refused to make any changes. The judge apparently agreed they shouldn't have to, 
and even told K2AHL's lawyer he would have the FCC suspend K2AHL's license! 

The Suit Has Cost K2AHL and his family $7,000 thus far, and an appeal is estimated 
at P e l e s s ,  he's willing to continue the fight if nre indi- 
cations the Amateur community is behind him. 

K6EOA WAS SENTENCED TO THREE YEARS felony probation and fined $500 for nls threats 
against FCC engineers who were investigating jamming charges against him in 1979. The 
sentence was handed down in January by the Superior Court In and For the Countv of Los 
Angeles, and his probation will hinge on the condition that he does not use an: of his 
Amateur equipment during the probation period and that he does not threaten, call, or 
harass either FCC officials or certain specified area Amateurs during his three years 
on probation. 

He Will Also Be Required to obtain psychiatric treatment from a qualified M.D. at 
least once a week, and must obey all instructions from his probation officer and all 
other laws during his probation. Failure to comply with any of these conditions could 
put him into prison for the balance of the three years. The judge said the provision 
that he not use his Amateur equipment was an appropriate one in this case. since Munson 
had used his Amateur station in committing liis crime. 
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MFJ Su~er  
Keyboard 
For $2 79.95 you get: CW, Baudot, ASCII, buffer, 
programmable and automatic messages. Morse code 
practice, full featured keyer, human engineering. 

Sendlng CW has always been a task, especial- 
ly when you get a llttle tlred. Electron~c keyers 
help, but 11's st111 too much work. 

Now MFJ has a Super Keyboard that makes 
sendlng perfect CW effortless. It also sends Baudot 
RTTY and ASCII. 

"Big deal" you say. "What's so special about 
that. There are lots o! keyboards." Yes, but thls 
nnp 1s dl f f~rent 

HUMAN ENGINEERED 
A lot of thought has gone into human engi. 

neering the MFJ-494 Super Keyboard. 
For example, you press only a one or two key 

sequence to execute any command. 
All controls and keys are positioned logically 

and labeled clearly lor ~nstant recognltlon. 
Pots are used lor speed, volume, tone, and 

weight because they are more human oriented 
than keystroke sequences and they remember 
your settings. 

A meter gives continuous readout of buffer 
memory and speed Two characters before full. 
the meter llqhts up red and the s~detone chanqes 
pitch. 

PROGRAMMABLE, AUTOMATIC MESSAGES 
Four aut,mat~c messaqes and two program 

mable message memorles (A and B) are prov~ded. 
Messages A and B can be a total of 30 charac- 
ters B starts where A ends. 

When recalled, each messaqe takes only one 
character 01 the buffer. They may be chained 
andlor repeated vla the buffer. 

"Well." you say, "that sure 1s not much 
memory." But it's more than it seems because of 
the bullt.in automatic messaqes. 

For example. type your call into message A. 
Then by pressing the CO button you send CO CO 
OE (message A). Press twlce to send tw~ce. etc. 

The other automatic messagrs work the same 
way: CO TEST OE (message A). OE (message A). 
OR2 (message A). 

Spec~al keys for KN. SK. BT. AS. AA, and AR. 

TEXT BUFFER 
The 50 character text buffer sends smooth 

perfect code even 11 you "hunt and peck." 
Slnce each automat~c or programmable mes. 

sage takes only one buffer character, thls gives 
a far larger effective buffer. 

You can preload a message Into the buffer. 
Then when you are ready to transmtt press the 
control key. 

You can hold the buffer by presslng the shift 
key and space bar. 

With the buffer in hold. vou can send a corn. 
ment w ~ t h  an external paddle as a keyer. To re. 
sume sendlng buffer, press the control key. 

S~mply backspace to delete errors. 

RTTY: BAUDOT, ASCII 
5 level Baudot IS transm~tted at 60 WPM 

RTTY and CW I0  are prov~ded vla messaqe A 
Carrlaqe return, l ~ne  feed, and "LTRS are sent 

automatically on the flrst space alter 63 charac 
tprs on a Ilne Alter 70 characters the funcbon 
15 tn~tlated w~thout a space Thls glves unbroken 
words at the recelvlng end and frees you lrom 
sendlng the carrlaqe return 

All up and down sh~f t  IS done automat~cally 
A downsh~ft occurs on every space to qulckly 
clear any garbles In receobon 

The buffer, programmable and automatic mes- 
sages, backspace delete and PTT control (keys 
your rig) are included. 

The ASCll mode includes all the features of 
baudot. Transmiss~on speed is 110 baud. Both 
upper and lower case are generated. 

MORSE CODE PRACTICE 
There are two Morse code practlce modes. 

Mode 1: random length groups of random charac. 
ters. Mode 2: pseudo random 5 character groups 
in 8 separate repeatable list. With answer I~s t .  

Insert space between characters and groups 
to form hlgh speed characters at slower speed 
for easy character recognltlon. 

Select alphabetic only or alphanumeric plus 
punctuation. Pause function lets you stop and 
then resume. 

IT'S A KEYER, TOO 
Plug in a paddle to use it as a deluxe full 

feature keyer w ~ t h  automatic and proqrammable 
memories, lamb~c operat~on, dot.dash memorles. 
and all the features of the CW mode. 

MORE FEATURES 
Tune switch w ~ t h  LED keys transmitter tor tun- 

ing. Tune key provides conttnuous dots to save 
tlnals. Btrilt.in sidetone and speaker. 

P l l  (push.to.talk) output keys transmitter for 
Baudot and ASCll modes. 

Reliable solid state keying for CW: grid block. 
cathode, solid state transrnltters (.300 V. 1 0  ma. 
Max. + 300 V. 100 ma. Max). TTL and open 
collector outputs for RTTY and ASCII. 

Fully shielded. RF proof. All aluminum cabinet. 
Black bottom, eggshell white top. 12-0  x 7"W x 
1 '/4"H (front) x 3'/2"H (back). 

9 -1  2 VOC or 1 10 VAC with optional adapter. 

OPTIONS 
MFJ-53 AFSK PLUG-IN MODULE. 170 and 850 

Hz sh~ft. Output plugs Inlo mlc or phone patch 
jack for FSK with SSB rlgs and AFSK w ~ t h  FM or 
AM rlgs. $39.95 ( +  $3). 

MFJ.54 LOOP KEYING PLUG-IN MODULE. 300 V. 
60 ma. loop keylng circu~t drlves your RTTY 
pr~nter. Opto.~solated. TTL input for your computer 
to drlve your printer. $29.95 ( +  $3). 

BENCHER IAMBIC PADDLE. $42.95 ( +  $4). 
110 VAC ADAPTER. 17.95 ( +  $3). 

A PERSONAL TEST 
Give the MFJ.494 Super Keyboard a personal 

test r~ght in your own ham shack. 
Order one from MFJ and try it - no obligat~on. 

See how easy it IS to operate and how much more 
enjoyable CW and RTTY can be. I1 not delighted. 
return it within 30 days tor refund (less sh~pping). 
One year uncond~t~onal guarantee. 

To order, call toll free 800.647-1800. Charge 
VISA. MC or mall check or money order for 
$279.95 for MFJ.494 Super Keyboard, S39.95 
for MFJ-53 AFSK module, S29.95 for the MFJ-54 
loop keying module. $42.95 lor Bencher Paddle, 
and $7.95 tor the 110 VAC adapter. Include 
$5.00 sh~pping and handling per order o: as indi. 
cated in parentheses 11 items are ordered separately. 

Whv not reallv eniov CW and RTTY? Order 

(;,tll b01 :<?:< : I P > ! , Q  ! ' I ,  11.1 IIIIII ' 1 1  I III,~I!:I,I:I~~~ 
orderlrepa~r statilC, Alsn call 601 323 5869 out. 
s~de continental USA and In Mlsslss~ppi. 

W r i t e  f o r  FREE cata log,  ove r  6 0  p r o d u c t s  

MFJ ENTERPRISES, 
INCORPORATED 

Box  494, M i s s i s s i p p i  State. M S  39762 
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* Technical Forums * ARRL and FCC Forums * GIANT 3-Day Flea Market 
New Products and Exhibits 

* Grand Banquet 
* Women's Activities 
* Special Group Meetings 
* Microprocessor Forum 
* YL Forum 
* Hundreds of Prizes 
* Amateur of Year Award * Special Achievement Awards 

April 24,25,26,1981 
Hara Arena and Exhibition Center - Dayton, Ohio 
Meet your amateur radio friends from all over the world at the internationally famous Dayton 
HAMVENTION. 

Seating will be limited for Grand Banquet and Entertainment on Saturday evening so please 
make reservations early. 

If you have registered within the last 3 years you will receive a brochure In late February. If not 
write Box 44, Dayton, OH 45401. 

Nominations are requested for Radio Amateur of the Year and Special Ach~evement Awards. 
Nomination forms are available from Awards Chairman, Box 44, Dayton, OH 45401. 

For special motel rates and reservations write to Hamvention Houslng, 1980 Winters Tower, 
Dayton, OH 45423. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE. 

All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 296-1 165 - 5-10 P.M. EST. 

Rates for ALL 3 Days: 
Admission: $6 in advance, $7 at door. 
Banquet: $12 in advance, $14 at door. 
Flea Market Space: $1 2 in advance, $14 at gate. 

Make checks payable to Dayton HAMVENTION, Box 33, Dayton, OH 45405. 

Bring your family and enjoy a great weekend in Dayton. 

Sponsored by the Dayton Amateur Radio Association, Inc. 

Tell 'em you saw it in HAM RADlOl 



UNSURPASSED #TTY 
No other #TTY terminal made 
gives you ALL the features 
of our new DS3100 ASR: 
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converting surplus 

and 

ANIU PX.6 cavities 
A little scrounging, 

a little work, 
're on 1 MHz 

with 40 watts output 
In this day of microprocessor control, frequency 
synthesis and miniaturization, the thought of using 
surplus military equipment is almost an anachronism. 
Nevertheless, Amateur Radio can be served by tried 
and true methods - experiment! For example, if 
you've ever considered running more than a few 
watts output on 1296 MHz and have looked at the 
price of transistors capable of producing that power, 
you seek an alternative. One possibility is to obtain 
and convert the three-cavity assembly (described in 
this article) from the ANIUPX-6 transmitter. With 100 
milliwatts of drive and a 600-volt power supply, you 
can obtain about 40 watts output on 1296 MHz. 

According to MIL -HDBK- 1628, "Radar Recogni- 
tion Set ANIUPX-6 is part of the target identification 
equipment for a radar set in an IFF* system." 

'IFF: Military jargon for "Identification of Friend or Foe." Editor. 

S3 much for background, and on to the important 
data. The main component of the ANIUPX-6 is Radio 
Receiver- Transmitter RT-264 I/UPx-6t. The three- 
cavity assembly to be converted is part of that unit. 

Each cavity houses a 2C39A, with the three cavi- 
ties gang-tuned to cover a frequency range of 
1080-1130 MHz. I've never seen the complete RT-264 
(/)/UPX-6, but the cavity assemblies frequently show 
up at flea markets. (If any of this equipment is avail- 
able from surplus dealers, I'm sure that it will be 
advertised shortly after this article is published.) At 
any rate, you can identify the complete receiver- 
transmitter from its nameplate or the cavity assembly 
alone from the pictorial presentation of fig. 1. There 
may be considerably more hardware attached to the 
cavities than shown, but only that part of the assem- 
bly shown in fig. 1 is used. Even if the interstage 
coaxial cables have been cut, don't despair - they 
can be restored with a minimum of effort provided 
that the end ferrules are still attached to the cavities. 

I tThe use of open parentheses in military nomenclature indicates that the 
basic number or a letter-suffixed version applies; for example, RT-264lUPX-6, 

RT-264A/UPX-6, etC. 

By Robert S. Stein, WGNBI, 1849 Middleton 
Avenue, Los Altos, California 94022 

12 march 1981 



F I R S T I I N P U T )  CAVITY SECOND C A V l T l  T H I R D  C A V I T Y  OUTPUT 
V  205 V 2 0 6  V 2 0 7  

FEED T H R O U M  

fig. 1. Unmodified ANIUPX-6 cavity assembly. 

modifying the cavities rotors, bushings, couplings, and spacers to the tun- 
ing shaft. 

The mechanical modifications that must be made 
to raise the cavities' resonant frequency are relatively 7. Remove the tuning shafts from the first and third 
simple and require only standard hand tools. If you cavities by pulling on the end of the shaft with pliers. 
follow my instructions exactly as written, you should Don't worry about using whatever force is necessary 
be able to complete the basic conversion in a couple - the shaft and all the parts that will fall off are 
of hours: discarded. 

1. Remove all extraneous parts and material so that 8. Loosen the hex nut, at the bottom of the second 
only the basic cavity assembly shown in fig. 1 re- cavity, which secures the coax cable between the 
mains. Then refer to fig. 1, as necessary, when per- first and second cavities. Unsolder the center of the 
forming the following steps. cable from the input coupling capacitor in the base of 

the second cavity and pull the coax out of the cavity. 
2. Remove the heater inductor and all wiring 
between the bases of the cavities and inside the base 9. Remove the first cavity from the baseplate. 
of the third cavity. Also remove the 10-ohm resistor 

10. Perform step 7 on the second cavity. 
and solder lug in the base of the third cavity. 

3. Remove the perforated cover from each cavity. 
Remove the three screws, nuts, and washers that 
secure the spring-loaded tube retainer to the inside of 
each cover. Save the perforated covers; everything 
else may be discarded. 

4. Carefully withdraw the tubes from the cavities (if 
you were lucky enough to find tubes in place) and 
clean out the accumulated dust, cobwebs, and 
spiders. 

11. Loosen the hex nut at the input connection of the 
first cavity. Unsolder the wire from the center of the 
input coupling capacitor so that the input connection 
assembly can be removed and discarded. 

12. Remove the hex plug from the base of the first 
cavity and save the plug. 

13. Use a hacksaw to cut off the threaded portion of 
the input connection boss at the bottom of the first 
cavity. Then file down the remaining part of the boss 
so that it is flush with the flange at the base of the 

5. Remove the square access plate on the side of cavity. 
each cavity opposite the view shown in fig. 1. This 
permits access to the rotors of the ganged tuning 14. Replace the hex plug that was removed in 
capacitors. Save the access plates and the attaching step 12. 
hardware. 15. Enlarge the input connection hole in the first cavi- 
6. Loosen the setscrews that secure all the capacitor ty by drilling it out with a 318-inch (9.5mm) drill. 
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Then ream or file the hole so that it will accept the 
threaded end of a UG-1094/U BNC connector. Be 
careful not to damage the input coupling capacitor 
inside the base of the cavity! Clean out all filings, 
especially on the faces of the input coupling 
capacitor. 

16. Insert the UG-1094/U connector into the input 
connection hole to determine how much of its center 
contact must be trimmed so that it just touches the 
center contact of the input coupling capacitor. Cut 
and/or file the connector contact accordingly. 
NNOTE: Be sure to use a UG-1094/U, not a UG- 
1094AlU; the latter is too long. 

17. Install the UG-1094lU connector in the input con- 
nection hole, and solder its center contact to the 
center of the input coupling capacitor. 

18. On the input sides of the first and second cavities 
only, locate a point directly below hole A which is 
112 inch (12.7 mm) below the bottom of the top 
flange, or 7/32 inch (5.6 rnm) below the bottom of 
hole A. At each of these points, drill and tap a 10-32 
(M5) hole. 

* 

SOLDER + ( I C M I  

COPPER 
STRAP 

,I 
PARTIAL SECTION 

THROUGH 1-1 

fig. 2. Modification inside cavity access hole. 

24. Replace the access hole cover plate on each cavity. 

25. If the inter-cavity coax cables are intact on your 
cavity assembly, you have completed the mechanical 
changes and can proceed directly to step 46. How- 
ever, if you have to replace one or both of the cables, 
continue with step 26. 

26. If not already done, cut the cable close to the end 
ferrules. 

19. On the first cavity only, locate a point directly 27, Remove and save the hex nut and washer used at 
above the button-type heater feedthrough capacitor the end of each cable. 
(not visible in fig. I), which is 27/32 inch (21.4 mm) 
below the bottom of the top flange. At this point, 28. At the ends of the old cable, unsolder the center 
drill and tap another 10-32 (M5) hole. conductor from the output coupling loop (physically, 

a grounded plate parallel to the cavity wall) and from 
20' Use an ohmmeter to determine that there are no the input coupling capacitor. Remove the remainder 

to ground a) from the center of the of the coax. Save the ends of the coax to recover the 
input coupling capacitors, b) from the heater feed- end ferrules. 
through capacitors, and c l  from the plate-voltage 
connectors of all three cavities. 29. Clean out the old solder from the holes in the out- 

put coupling loop and the center of the input coup- 
21. In each of the three tapped holes, insert a 10-32 x ling capacitor. 
518 inch (M5 x 16 rnm) brass screw so that it butts 
against the grid line inside the cavity. The screw 30. Extract the center conductor from the ferrules on 
must seat firmly to ensure a good rf short circuit the ends of the old coax, and trim off as much of the 
between the grid line and the cavity wall. Be careful old coax as possible. Then, using a number 17 drill, 
not to overtighten the screw and strip the threads in enlarge the hole in each ferrule to 0.173 inch (4.4 
the thin cavity wall. mm). 

22. Reinstall the first cavity onto the baseplate, then 31. Clean out the solder holes in the ferrules. Make 
resolder the center conductor of the coax to the sure that the inside bore of the ferrule is smooth. 

in the base the 52. Trim a length of RG-14-2 B/U coaxial cable to 6-1/2 
cavity. Tighten the hex nut. inches (16.5 cm). (The instructions which follow, 
23. Fig. 2 is a view looking into the access hole from covering the assembly of the ferrule to the coax, 
which the cover was removed in step 5. Use a heavy apply to one end.) 
soldering iron to tin the tips of the crescent-shaped 33, Strip back the outer jacket inches (3.8 cm). 
bosses on the grid line inside each cavity and to tin Take care not to nick the braid. 
the top and bottom horizontal surfaces of the access 
hole flange. Solder a short length of 318-inch (1-cm) 34. Push the braid back slightly, being careful not to 
wide copper strap between the crescent tips and the unravel the braid. Cut 118 inch (3.2 mm) of dielectric 
flange of the access hole as shown. and center conductor off the end. 
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U G - 2 9 O / U  

0 8 - l00F 
TRIMMER 
CAP 

ANGLE SOLDER 
BRACKET 

ASSEMBLY O F  
CENTER PIN TO E X P O S E 0  

COAX f INSIOE DIELECTRIC 

CONNECTORl 

fig. 3. Stub matching network used at input to first 
cavity. The 0.8-10 pF trimmer capacitor is a Johanson 
5200. JFD MVMOlOM or equivalent. The crimp-type BNC 
connector is similar to the UG-88/U series except that 
it's normally used for crimp assembly of R G - I / U  cable. 

35. Reform the braid so that it tapers over the cut 
end, which will make it easier to assemble the ferrule 
to the cable. 

36. Slide the modified ferrule over the end of the 
coax so that the corrugated end butts against the 
jacket. 

37. Solder the braid to the ferrule through the solder 
holes in the ferrule. Be sure that the solder is sweated 
around the entire periphery of the cable. 

38. Trim the braid that extends through so that it's 
flush with the end of the ferrule. 

39. Trim the dielectric so that only 118-inch (3.2 mm) 
extends beyond the end of the ferrule. Do not cut off 
the center conductor. 

40. Place one washer and hex nut, removed in step 
27, over the end of the coax so that the washer is 
against the ferrule and the threaded end of the hex 
nut is against the washer. 

41. Place a second washer and hex nut onto the 
cable so that they are a mirror image of the set 
already in place. 

42. Repeat steps 33 through 39 for the other end. 

43. lnsert one end of the cable into the top of the 
applicable cavity so that the bared center conductor 
passes through the hole in the output coupling loop. 
Determine how much of the center conductor must 
be cut off so that it will extend through the coupling 
loop about 1/32 inch (1 mm). Remove the cable and 
cut off the excess center conductor. 

44. Reinsert the cable center conductor into the hole 
in the plate coupling loop and tighten the hex nut. 

Solder the center conductor to the coupling loop. 

45. lnsert the other end of the cable into the bottom 
of the succeeding cavity so that the center conductor 
passes through the hole in the center of the input 
coupling capacitor. Tighten the hex nut, solder the 
center conductor to the capacitor, and trim the 
excess center conductor. 

46. Install a 2C39A tube in each cavity. Replace the 
perforated covers removed in step 3. Do not substi- 
tute a 7289 or 3CX100A5 tube for the 2C39A. 
Although they are similar, neither will work properly 
in the modified cavities. 

input matching 
The VSWR at the input of the first cavity will be 

between 40 and 50 (that's right!) after it's been modi- 
fied. Therefore, to obtain a reasonable power trans- 
fer, especially from a solid-state driver, some form of 
input matching must be provided. A simple matching 
network, which should bring the VSWR down to bet- 
ter than 2:1, is shown in fig. 3. The configuration is 
that of a stub matching network in which a discrete 
variable capacitor is used instead of a shunt capaci- 
tive stub, thereby permitting the network to be tuned 
to compensate for variations in the input impedance 
of the cavity. 

The matching network should be constructed 
exactly as shown in fig. 3. Use a crimp-type BNC 
connector, similar to a conventional UG-88/U, 
designed for RG-58/U cable; the crimping sleeve is 
not used. Before cutting the semi-rigid coax to 
length, solder the connector pin to one end, trimmed 
as shown. lnsert the semi-rigid cable into the con- 
nector body to position the pin properly. Solder the 
coax to the connector cap. 

Trim the outer conductor to the 2-318-inch (6.0- 
cm) length shown, allowing about 112 inch (13 mm) 
of additional bare center conductor for connection to 
the center contact of the UG-290/U receptacle. 
Solder the outer conductor of the coax to the body 
of the receptacle to minimize the length of the un- 
shielded center conductor to be soldered to the 
receptacle contact. Trim the excess center conduc- 
tor after soldering it to the connector. 

Solder the trimmer capacitor on the UG-290/U as 
shown in fig. 3. The small angle bracket is not re- 
quired electrically; it is used only to secure the con- 
nector to the chassis or mounting surface upon 
which the cavity assembly will ultimately be 
mounted. 

input VSWR 
The input VSWR can be checked at this point, 

before applying any power to the cavities, if a signal 
generator, slotted line, and SWR indicator are avail- 
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able. Otherwise, an alternative check can be per- 
formed under operating conditions. 

Using the slotted-line technique, you should be 
able to reduce the input VSWR to 2:l or less by 
adjusting the trimmer capacitor on the matching 
stub. If the measured minimum VSWR is greater than 
2:1, add a 5.5-18 pF trimmer across the 2C39A input 
circuit inside the base of the first cavity. One side of 
the trimmer should be soldered to the solder lug in 
the center of the cathode structure (one of the heater 
rf chokes is connected to this lug). Add a solder lug 
and nut to one of the studs that support the ends of 
the cathode structure. Solder the other side of the 
trimmer to this lug. Adjustment of this capacitor, in 
conjunction with the matching-stub trimmer, will 
then result in better than a 2:l VSWR. 

power supplies 
I'II not attempt to detail the heater and plate power 

supplies, since the choice of plate voltage and bias 
voltage usually depends on what each person has 
available and his preference as to control. Instead, I'II 
present some ideas, along with tube limitations, 
which may be helpful. I assume that all operation will 
be CW or SSB. 

First let's consider the plate-voltage supply, since 
bias and control may depend on this voltage. My 
preference is to use as high a voltage as possible, but 
not over 1000 volts, on the output stage, and to use 
about 350 volts on the first two stages. This provides 
for maximum power output, yet allows the first two 
tubes to operate with zero bias so that only two 
heater supplies are required. (More about this under 
the discussion of heater requirements.) 

If the plate voltage is limited to 350 volts, a 2C39A 
will draw 50 to 60 milliamperes static plate current 
when zero biased. The plate dissipation limits for the 
tube are 12 watts with convection cooling and 100 
watts with forced-air cooling. Therefore, a small 
blower or fan is recommended, especially if 500 volts 
or more are used on the last stage. Placing the blow- 
er at the end of the cavity assembly, facing the third 
cavity, will afford maximum cooling for that stage 
while also dissipating heat from the first two cavities. 

Plate voltage is applied to each cavity through the 
MHV connectors shown in fig. 1. The required 
mating MHV connector is an Amphenol29100 for RG- 
58IU cable, or an Amphenol28000 for RG-59IU. The 
latter is recommended, since the RG-59/U has a 
higher breakdown voltage rating than RG-581U. If 
you can't obtain the mating MHV connectors, or if 
the receptacles on the cavities are damaged, the cav- 
ity receptacles can be replaced with more conven- 
tional UG-290lU BNC connectors. In that case, use 
UG-260lU cable connectors so that RG-59lU can be 
used. 
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Biasing. Because the 2C39As are used as grounded- 
grid amplifiers, with the grids at dc ground, a positive 
dc bias must be applied to the common heater-cath- 
ode connection when bias is required. This means 
that each tube must have its own heater supply 
unless the tubes are zero biased or operated at suffi- 
ciently low plate voltages so that a common bias 
source will keep the plate currents of two or three 
tubes reasonably close to a bogey value. 

As the cavities exist (after the preceding modifica- 
tions have been made), the heater-cathode leads of 
the first and second stages are returned to ground 
through rf chokes, while the rf choke in the other 
heater lead in each cavity is brought to a feedthrough 
capacitor in the cavity wall. In the output cavity, both 
heater rf chokes connect to feedthrough capacitors. 

If the plate voltage for the first two stages is limited 
to about 350 volts, the heater and bias circuits shown 
in fig. 4A may be used. The values of R1 and R2 
must be such that the heater voltage, measured at 
the heater ends of the rf chokes, is 5.5 volts. CRk 
provides cathode bias and is made of several silicon 
rectifiers (IN4001 or similar), so that the quiescent 

TO TO 
3 5 0  V 

TO 
350V H V , S W V  

V205- V206- V207- - - -  - - -  

y3fJ 6 - 3 V / P A  R 2  

TO TO TO 
3 5 0  V 3 5 0 V  H v 1 5 0 0 V  

Vt05__1 V206- V 2 0 7  , 

f 
TRANSMIT 

B) 

fig. 4. Suggested heater and bias circuits for tho 
modified cavities. (Refer to text for a dltcutsion of C1, 
C2, R1, R2, and CR,.) Illustration A shows heater and 
bias circuits for plate voltages indicated. Heater and 
bias circuits for the same plate voltages In A are shown 
in B, with cutoff bias during standby. 
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plate current of V207 is between 40 and 60 milliam- 
peres; the number of diodes in series will depend on 
the plate voltage and the tube characteristics. With a 
plate supply of 600-700 volts, four diodes should pro- 
vide the proper bias. 

If higher plate voltages are used on the first two 
stages, or if either is not to be operated under zero- 
bias conditions, a separate heater transformer will be 
needed for each tube. The tubes may then be individ- 
ually biased, in the manner shown for V207. 

Recommended circuit. One of my phobias is to 
have transmitting tubes draw plate current during 
standby. Consequently, I use the biasing circuit 
shown in fig. 48.  Cutoff bias of about +20 volts is 
applied to the cathodes of all three tubes through the 
normally closed contacts of a relay. When the relay is 
energized for transmit, V205 and V206 cathodes and 
the low end of CRk are grounded, allowing plate cur- 
rent to flow. This requires lifting the heater-cathode 
returns of V205 and V206 from ground as follows: 

Cut the ground ends of the rf chokes in the bases 
of the first and second cavities. Remove the button 
plug at the bottom of each cavity (see fig. 1) and 
replace it with a button-type feedthrough capacitor, 
designated C1 and C2 in fig. 4 8  (similar to those 
used for the ungrounded heater connections). The 
capacitance value isn't critical; anything between 
100 and 1500 pFwilldo. Connect the ungrounded end 
of the rf choke to the new feedthrough capacitor. 

operation 
After the power supply smoke test has been made 

and the tube plate currents checked, connect the in- 
put matching network to the input connector on the 
first cavity, then connect your exciter to the match- 
ing network. If the matching network capacitor has 
not previously been adjusted for minimum VSWR, set 
it near minimum capacitance. 

The trimmer capacitors on the cavities (see fig. 1) 
tune the cavities to resonance, the old ganged tuning 
capacitors having been removed. With rf drive 
applied, the cavity trimmers are tuned for maximum 
output, as is the matching network capacitor. If the 
additional trimmer capacitor has been added to the 
input of the first stage to minimize the input VSWR, it 
may also be adjusted for maximum output. Its effect 
will be slight, however, if it has been set for best 
VSWR. 

wrap-up 
That's all there is to getting the modified cavities 

on the air. The output-stage plate current will be 
about 200 milliamperes at full output. However, 
don't allow the tube to draw that much current for 
any extended length of time. Maximum plate current 

for a 2C39A is 125 milliamperes. Plate efficiency will 
be about 30 per cent, which is consistent with the 
tube specifications. 

A drive level of 100 milliwatts should be more than 
enough to obtain full output at any final-stage plate 
voltage up to 1000 volts. 

If you don't have an rf power meter, you can cal- 
culate the output power from the dc input power, 
assuming a plate efficiency of 30 per cent. (We can 
ignore the feedthrough power from the second 
stage, since we're assuming the efficiency to arrive 
at only a rough estimate of the output.) 

If you don't obtain output power corresponding to 
about 26 dB of power gain in the cavity assembly, 
one or more of the tubes may be weak. However, if 
the input VSWR hasn't been checked, it's possible 
that the mismatch loss between exciter and first 
stage is the culprit. Add a trimmer capacitor across 
the first-stage input, as described earlier, then adjust 
this capacitor, along with the trimmer on the input 
matching network, for maximum output. This should 
solve the problem. 

postscripts 
At drive levels under 1 milliwatt, the over-all gain 

of the three cavities is 28-34 dB, depending on plate 
voltages. However, at the higher drive levels needed 
to produce power outputs of more than 20 watts, full 
gain can't be realized. It's likely that the over-all gain 
might be increased at these higher outputs, thereby 
reducing the drive levels required, by replacing the 
interstage connecting cables with matching net- 
works. 

Although I've not tried this, preferring to stay with 
the simpler brute-force approach, my rationale is 
based on the VSWR that the first stage presents after 
modification. There's no reason not to believe that 
severe mismatches may occur between first and sec- 
ond and second and third stages. 

It's interesting to conjecture on the results that 
might be obtained by matching. If we assume a gain 
of 11 dB per stage and an output of 40 watts, only 20 
milliwatts of drive should be required. 

It should also be apparent that one, two, or three 
cavities can be used, depending on available drive 
power. I've run tests using only two cavities and 
obtained approximately 16 watts output with a drive 
level of 100 milliwatts - a power gain of 22 dB - 
indicating that the limiting occurs in the final stage 
when three cavities are used. 

I'd be interested in hearing from anyone who 
attempts to improve the interstage matching. I'll also 
answer all inquiries accompanied by a self-addressed, 
stamped envelope. 

ham radio 
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Author Locher was a popular contributor to Ham 
Radio Horizons. Because many Horizons readers 
are now receiving ham mdio, we are presenting 
this episode of WSKNl's ongoing battle of the 
big guns in the DX world. Want to see more arti- 
cles by WSKNI? Let us know how you like it. 

Editor. 

It's Saturday at 13002; 7 AM in 
Chicago, a late winter's morning. 
Considering the hour, I feel pretty 
good. An early retirement last night 
and a good sleep, and now I'm ready 
for DX. 

The warm glow of the dial lamps, 
the smell of the fresh coffee, the 
warmth of my heavy bathrobe pulled 
tightly around me, the headphones 
nestled over my ears - I'm at peace 
with the world and ready to go. 

There are a couple of stations I'd 
like to tie into this morning. That 
A51RT is high on my list; three times 
now I've heard him, with nothing to 
show for it. Not that he's being pur- 
sued all that widely; he's been listed 
in the DX bulletins only once, and 
that was for an evening path. Every 
time I've heard him was on a morn- 
ing path. Of course, as soon as I 
OSO him, I'II report it to the DX bul- 
letins, but with the luck I've been 
having with that one, the last thing I 
need is more competition. 

But the A51 isn't the only DX sta- 
tion I'm after. The bands were full of 

By Bob Locher, W9KNI 

talk and reports last night that ace 
DXpeditioneer KP2A had managed 
to pull off both a ticket and a pass for 
Cocos-Keeling, VKSY, and would be 
operational any moment now. 

Cocos-Keeling has always been a 
tough one; not an easy shot for 
propagation to start with, and a loca- 
tion remote from anywhere. Add to 
that Australia's military making it a 
high-security area a couple of years 
ago, and you have the makings of a 
rare country, a very rare country. 

Every one knows the difference 
between a rare country and a very 
rare country: A rare country is one 
that you have and your buddy 
doesn't. A very rare country is one 
that your buddy has and you don't. I 
don't have Cocos Keeling. 

Let's see how the band sounds. 
Hmmm. A number of signals; that's 
certainly a good sign. Let's see 
where they are from. Haul the anten- 
na around - let's start straight west. 
Watching for both the A51 and the 
Cocos-Keeling station poses certain 
difficulties - beam headings. The 

A51 has been coming through on 
long path, almost dead south, over 
the Antarctic. The Cocos-Keeling 
bearing, on the other hand, is more 
northwest, over Japan. The signal 
from the A51 is weak enough that I 
can copy it only when the antenna's 
on him; no way can I copy him on 
the side or back of my antenna. 
Perhaps I should leave my antenna 
on the long path for the A517 

On the other hand, I can develop a 
very good case for leaving the anten- 
na on that VK9Y bearing. With any 
DXpedition, or for that matter, any 
new country, it is always desirable 
and advantageous to grab a QSO 
ASAP - As Soon As Possible! 

I'II never forget my lesson of 
Serrana Bank some years ago. A 
DXpedition came on one evening 
from there, and seemingly half the 
world was in one pileup. I decided to 
wait a day, so that getting a QSO 
would be easier. Guess what? An 
approaching hurricane forced them 
off the island at dawn, and they 
never went back. I had to wait years 
for a Serrana Bank OSO from 
another DXpedition. 

On top of that lesson, the path to 
Cocos-Keeling is a long one, and this 
time of year propagation can be a bit 
tenuous. We certainly will get open- 
ings, but the peak part of any open- 
ing won't be over half an hour, and 
perhaps less. Catching the peak is 
vital on a DXpedition like Cocos- 
Keeling; the competition can be so 
fierce from all over the world that in a 
really huge pileup you need all the 
help you can get from propagation. 

Even so, the easiest way is to 
catch him calling CQ, and nail him 
before the ravening hordes get onto 
him. 

KP2A is fairly predictable. He's a 
superb operator, cool under fire, 
which, God knows, he's going to 
need to be, and he controls pileups 
very well from DXpedition QTHs. 
From past observation, I know that 
he likes to work 5 to 10 kHz up from 
his own frequency. Also, he has a 
knack of getting a good signal out; 
he seems to know how to set up 
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decent temporary antennas, I guess. 
Okay, enough wool gathering. 

Let's see here, it's 13142. Okay, I 
haven't yet heard the A51 before 
13402, so I could start watching for 
him at 13302. That would give me 
fifteen more minutes to hunt for the 
VK9Y. Then, I think, if there's no 
action, I'II swing the antenna every 
five minutes to watch for both the 
A51 and the VK9Y. If I come across 
either of them, I'll devote all my 
attention to that one. So, let's go! I 
move the antenna into the northwest, 
the path for Cocos-Keeling, and start 
hunting. 

KP2A seems to like to transmit 
around 020. 1'11 center my tuning 
around there. Let's see what we 
have here. Lots of W signals, some 
pretty loud. Phooey. Guess the skip 
is a bit short today. It figures. If that 
VK9 shows, sure do hope that the 
traffic cops don't show up. There's a 
VK4. 

Yes, VK4RF. Good signals. That's 
not the exact path for Cocos-Keeling, 
but there's hope. 

There go four or five fellows chas- 
ing someone. Maybe it's my boy? No 
- there - one of the Ws gives the 
call of the fellow he's calling. It's 
P29ET; Papua/ New Guinea. That's 
a nice catch, but I don't need it. But 
let's wait a bit and see what kind of 
signal the P29 has. There he is. Fine, 
a good S-7 and no flutter. Ohhkayy 
- if Cocos is going to show up 
soon, I should be in tall clover, prop- 
agation-wise. That P29 isn't as far 
down the path as the VK9Y is, but 
it's pretty much the same path, and 
that's the tougher part of it. It's a 
pretty safe bet that we'll have at least 
adequate propagation to Cocos- 
Keeling. 

Let's flip on 2 meters to see if any- 
one has any late information or hot 
tips. 

"Hellooooo out there. W9KNI 
here. Any late information on the 
VK3Y7" 

"Yeah. W9KNI from K9QVB. 
Hello, Bob. I was just going to call 
you. He showed up a few minutes 
ago on 20 sideband. He's on four- 

teen-one-nine-two, listening up. 
Said he's going to CW on oh-twenty 
at fourteen hundred zulu. He's not 
real strong. Over." 

"Okay, great, John, and thanks 
f o r  the ho t  s tu f f .  Who's he 
working?" 

"He's mostly on W4s. He's getting 
a few threes, and W9ZRX with that 
super stacked system got him too. 
But I think the W4s have a long-path 
opening to him, and they're working 
it to death. The guy's a pretty good 
op, for sure." 

"Roger, he's that. What path are 
you copying him on?" 

"Definitely short path. I can't hear 
a whisper on long path. But he's 
pretty weak. I think he's starting to 
get stronger, though." 

"Okay, fine, John. Appreciate the 
info. You need him too, I think?" 

starting to flow - a shot at a new 
one - with a good operator, too. 
And, on a Saturday. Incredible! It's 
been a bit dry of late for new ones in 
the log. Oh, I heard a few - the 
A6X, the A51, the VK9 on Norfolk. 
But I'm not chasing SWL awards; I'm 
looking for QSLs that say, "RST 
599" on them, or whatever report. 
And lately, I'm not getting any of 
them into the log book. Maybe 
today's my day. 

In minutes I'm back at the rig. 
Let's see here.. . I adjust the headset 
a bit to seat it comfortably, and 
move the gleaming Bencher paddle 
to  where it is most comfortably 
placed. KP2A is a pretty sharp 
operator - I ease the keyer speed up 
a bit, and dry fire a few letters to get 
my timing down. My fingers respond 
almost instantly to the higher speed 

"Yeah, sure do, Bob. I thought I 
worked that VK9YK a couple of 
years ago, but I got my card back 
with a 'Not In Log,' so I guess I 
didn't make it. Yeah, I need this one. 
But I'm not even calling him right 
now; he's four and four here, and 
the W4s are all giving him five-eights 
and five-nines. Hope we get a better 
shot on CW." 

"Okay, I'm going to run and get a 
cup of coffee, John. I'II be back in 
five minutes or less. Good hunting. 
K9QVB from WSKNI." 

"Okay, Bob. I'II squawk i f  
anything changes. W9KNI from 
K9QVB." 

I run up the stairs and turn on the 
water for my coffee. The juices are 

- I feel like a sports car driver just 
before the start of the race: head- 
phones are my driving helmet, my 
paddle the gear shift, the receiver 
dial my steering wheel. I fire up the 
linear, get it all tuned on an empty 
frequency just above 14030, and I'm 
set. 

"WSKNI from K9OVB. Okay, Bob, 
he just said that he's going to take a 
two-minute break, and then be on 
fourteen-oh-twenty. You ready?" 

"Yeah. K9QVB from W9KNI. 
Great, John, thanks. Yeah, I'm as 
ready as I'II ever be. Hope we get 
him." 

I reach for my cup of coffee - and 
leave it - I've got butterflies 
enough. 
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I am the knight in armor at the end 
of the lists, awaiting the trumpet call. 
I am the Spitfire pilot rewing up the 
engine at the end of the runway, just 
before takeoff to certain battle. I 
listen to all the carriers tuning up as I 
set my receiver on 14,025 - they are 
all out there, waiting. It's me against 
the wolfpack. 

"Hey Bob?" 
"Yeah, John, go ahead." 
"Hey, don't forget, it's only a 

hobby." 
.That breaks the tension, and my 

wild flights of fancy. I laugh. 
"Naw, you got it all wrong, John. 

It's not a matter of life and death. It's 
more important than that." 

"Haw, Haw. Okay, he should be 
on any second now. W9KNI from 
K9QVB." 

"Roger, K9QVB from W9KNI. Hey 
John, what call is he signing?" 

"Oh. Yeah, he's VK9YR - 
Yankee Radio." 

"Thanks." 
Ohhkayy! Let's go. Lemme see 

here. KP2A likes to set up a little 
lower than the usual 025; he'll prob- 
ably transmit on 14,021 or 022, and 
listen up around 030. 

Huh, what's that? There, on 020, 
maybe 559, 569, "5NN W4QM, K." 

4QM - yeah, he's one of the 
South Florida aces. I give the 
receiver a quick turn up a few kHz. 
"5NN TU VK9YR DE W4QM E E." 
Yup, there i e  is, as I pick up the VK9 
again. 

"R 73 QRZ NA NA UP5 DE VK9YR 
K." 

I blindly set my VFO on 025, and 
stroke the paddle. 

"DE W9KNI K." 
"4QQN 5NN K." Hmm. Another 

four. I check my transmit frequency. 
There's QQN. Okay, I'm half a kHz 
low. Move it up. There, a hair above 
QQN. The VK9 clears. Call. Keep it 
short, this fellow's good. Okay, 
N40W got him. He's in Florida too. 
He clears. Call now. Huh? He's back 
to N4WW this time. Florida again. 
There's K9QVB calling too. Okay, I 
don't need to alert him on 2. The 

VK9 clears; call now! There. He's 
back to W4FLA - and Florida again. 
Let's cool it for a moment and con- 
sider aP this. 

I've been calling at about the right 
frequency every time, almost, but it 
sure looks like the W4s are milking 
the long path for all it's worth. But 
it's getting later in the morning, and 
that path can't hold up very much 
longer. Also, our peak time should 
be coming fairly soon; with any luck 
we Midwesterners should get a good 
shot within the next half hour. The 
fellows that are going to get stung 
are the boys on the upper East 
Coast. Their short path peak is being 
overridden by the Florida long path 
shot, and by the time that path is 
gone, so will the East Coast short 
path. Oh well, they leave us for dead 
on the short path into the "middle 
east," so I guess it will all come out 
in the wash. 

But, while the fours still have it in 
such convincing fashion, I'd be smart 
to quit transmitting and study his 
techniques. That way, when he does 
start working W9s, I'll be ready for 
him. Okay, he's back to W4MLP. 
Find MLP. There he is; note the fre- 
quency - yes, 026.3, plus or minus. 

He clears. Now - KB4CH has him. 
Okay, 026.6. He clears. Listen to that 
pileup! Back to the VK9. Yes, he's 
got KT4X. There's the KT4, 026.9. 
All right! The VK9 is working up 
through the pile. Fast, too. One call 
seems to get him. None of your 1x3s 
for this boy. Great! 

4BW - 027.1. W90N - huh? NO, 
he's in Florida too, 027.3. Thought 
for a moment we nines had broken 
the stranglehold. Oh well, our turn 
will come. 

Hey, this boy IS good. I notice 
with admiration how he's picking up 
only the stations that give him an X I  
call - in other words only sign their 
own call, and only once. That's the 
mark of a very good DXpedition 
operator. There are two ways to do 
that, and both are tough. One is 
copy several signals simultaneously 
and choose the one that meets the 
X1 rule. The other is to copy the call 
a QSO ahead and pick it up one QSO 
later. But either is tough to do. How- 
ever, a skilled operator can get a 
QSO rate that is 50 per cent higher 
than he can without that selection. 
And at the rate the VK9's going he 
might be good for a 150-QSO-per- 
hour rate. That's really great for us: it 
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means our chance of a QSO in a brief 
opening is greatly enhanced. 

Okay, KG4TH - where's he? Oh, 
yes, 027.6. Now it's N4BKU; yup, 
028.0. KB4AJ 028.3. Okay, he's 
moving up 300 to 350 hertz every 
QSO, apparently always moving 
after each. Now, is he going to keep 
moving up, or will he stop and start 
tuning down, or will he suddenly 
move down and start tuning up? 

W4TO - where's he? He ought to 
be about 028.6. But no. Back to the 
VK9's frequency. He clears. Maybe 
he's moved. There, he's got N4AR. 
Wait a minute! That isn't Florida, 
that's Bill in Kentucky. Maybe the 
path has shifted. Quick, go ahead 
and look for him. He's probably a 
back-scatter signal. 

Yes! There he is, 024.2. All right1 
Let's try 024.5. Call; just one. The 

paddle dances under my fingers, 
"DE WSKNI." 

"WB8EUN 5NN K." Darn! Okay, 
there's EUN, right on the same fre- 
quency I was. He clears. "DE W9KNI 
K." 

"W9BW DE VK9YR 5NN K." 
Where's BW? There, above me 
about 200 hertz. Up 300 for me 
above BW. 

"DE W9KNI K." 
"K9QVB 5NN K." Good for QVB. 

There he is, just about zero with me. 
Okay, up 200 again. 

"DE W K N I  K." 
"W0SR 5NN K." Yup, the fours 

have lost the path. Hope I get one. 
There's 0SR on backscatter. He's 
about 200 above me. Okay, my steps 
up seem to be a little too small now; 
he seems to be jumping about 400 at 
a time. Move the VFO. 

"DE W9KNI K." 
"K9RF 5NN DE VK9YR K." Well, 

the nines seem to have a lock on 
him. It would be nice if I could be 
one of them. Up another 400 hertz. 

"DE W9KNI K." 
"K9DX 5NN K." Where's DX? 

He's nowhere near my frequency. 
Quick, look down. Yes! 023 and a 
hair. The VK9 shifted back down. 
Quick, about 300 above DX. Call! 

"DE W9KNI K." 
"W9KNI 5NN DE VK9YR." 
"VK9YR 5NN TNX DE WSKNI." 
"R TU E E." 
Wow! Just like that. The actual 

QSO took under ten seconds. But 
he's all mine. I'm in the log. I notice 
that I'm breathing fast. Ah, it feels 
good to  inscribe the rest of the 
details into the log. 

I turn 2 meters back up; I must 
have turned it down earlier in the 
fray, but I don't remember. 

"Twenty-eig ht . Twenty-eight ." 
"DWQ's got him. Way to go Ed!" 
"Twenty-eight point five, eight 

point five." I recognize K9DX's 
voice. 

"It's W0VX." There's K9RF giving 
the call signs. 

"Twenty nine oh. Watch it, he's 
going to move back down." 

"K5LM." 
"He moved. Oh twenty three two. 

Call up a little." 
"KSAJ, good work, Mike." 
"Twenty three five." 
Ah, the 2-meter net is having one 

of its finest hours spotting frequen- 
cies for the rest of the club. It was a 
free-for-all at first, but as soon as a 
few members made it through, they 
started coaching the rest. But I'm 
glad I figured it by myself. Not that 
I'm against help, but it is nice the 
other way. 

"W90A - way to go, George." 
The basement lights blink; my sig- 

nal to lift up my headset a moment. 
"Bob, breakfast's ready." A wave 

of sausage aroma follows my wife's 
voice. They don't need me here on 2 
meters - and I'm hungry! 

ham radio 
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Collins Owners' Reports: 

A survey of owners' 
opinions on these two 
popular transceivers 

The April, 1980, issues of ham radio and Ham Radio 
Horizons carried questionnaires directed at the 
owners of Collins equipment: 32s-line transmitters, 
75s-line receivers, and the KWM-2 and KWM-2A 
transceiver. In this issue, we will present our readers' 
opinions on the KWM-212A transceiver. Next 
month, we'll give you a rundown on what our 
readers had to say about their S-line gear. 

the good features 
By far and away the single most commonly men- 

tioned feature of the Collins KWM-2/2A transceiver 
is its great reliability. More than any other character- 

istic, reliability seems to be the hallmark of these 
radios. In a way, that's not too surprising: many of 
these rigs (27,000 have been built since 1958) have 
seen continual use for more than 20 years. Virtually 
every owner of a KWM-2 or KWM-2A included 
praise for its reliability among his comments. 

Running just behind reliability on the list of best 
features were stability and audio quality. Take a look 
at the table of Best Features and you'll get a feel for 
just how many owners of these Collins radios were 
happy about the superior stability and audio of their 
transceivers. Also well represented among the Best 
Features were wide frequency coverage (making it 
possible to operate the new frequencies opened to 
Amateurs as a result of the 1979 WARC), ease of 
operation, solid construction, and dial accuracy. 
Below are some representative comments by our 
respondents to the question, What is the rig's best 
feature? 

"The KWM-2A has excellent stability, accurate 
readout, and good audio quality both transmit and 
receive. It has large knobs that are easy to use, and 

By Martin Hanft, WBICHQ, Production 
Editor, ham radio magazine 
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fig. 1. How the KWM-2/2A was rated, from 1 (poor) to 10 (perfect). 

it's built like a battleship. Long life expectancy and 
very neat looking design of front panel." - W0RJ 

"Wide frequency coverage, good reliability, easy 
to operate, good human engineering, good frequen- 
cy readout and stability, no TVI problems." - W3PE 

table 1. Best features 

percent 
reliability 37 
stability 25 
superior audio 

quality 18 
wide frequency ~ 

coverage 14 1 
dial accuracy 13 
solid construction 13 
easy to operate 11 
good frequency 

readout 11 
good selectivity 6 
front panel design 4 
easy to service 4 
frequency accuracy 3 
service manual 3 
resale value 3 
n o  TVI 1 
VFO 1 

"The VFO. It is low-drift and calibrated accurately 
enough to be precisely resettable." - KH6S 

"Absolutely superb audio quality. Addition of a 
speech processor increases average audio, but 
disturbs pureness of the audio signal as originally 
designed by Collins. Collins Field Service Engineering 
department very helpful, considerate, and prompt." 
- WD4CWF 

"Dial accuracy and dependability. Stability. Every 
bit as accurate as the digital (readout), and certainly 
the dial is easier to turn with the thumb hole." - 
WAGUZL 

"Reliability, ease of operation, and solid construc- 
tion." - VE3RO 

"High resale value. The radio has good audio and 
is easy to maintain. There's a very good instruction 
and service book that comes with the equipment." 
- KSNG 

"The design of the receiver circuits. The permea- 
bility tuned rf circuits plus the careful design of the 
whole receive chain are, to me, the hallmarks of this 
rig. There is a combination of sensitivity and rejection 
of unwanted signals that is as good as anything man- 
ufactured today. There is still nothing that will out- 
perform this KWM-2." - K5RSG 

"Superb audio quality combined with sharp selec- 
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tivity inherent in the mechanical filter. Truly accurate 
frequency readout without having to resort to digital 
displays. Beautiful appearance." 

"It's a well-engineered tube-type rig, which leads 
to unusually good frequency stability, matchless 
audio, tolerance for SWR, and relatively easy owner 
servicing." - W0RHW 

"Faults with the Collins are few and far between." 
- WA0PSG 

"Dependability." - K9LKA 
"Durability: This rig is over 20 years old and has 

needed only minor servicing." - WD5CKA 
"This rig with its external VFO, crystal pack, and 

speech processor is exactly what I need for Navy 
MARS activities. It will hit all the oddball frequencies 
and give me all of the output I need without a linear." 
- W9NZF 

"I like the 1-kHz readout on the dial. It has the best 
sounding audio of any rig I have used, and it is super 
reliable. A real easy rig to operate." - K9BQL 

"Selectivity, sensitivity, and calibration. I would 
buy another, if I could convince my XYL!" - 
WB2VXY 

"Frequency coverage. Plug in a crystal and oper- 
ate anywhere." - WA1 PEL 

"Reliability. I inadvertently left it on FULL TUNE 
(key down) position for almost two hours with no 
bad effects. In fact, I am still using the same finals." 
- WB4KCO 

"Easy to tune and operate. It will cover any 200- 
kHz band between 3 and 30 MHz. Very good receiver 
front end. Excellent frequency stability, and rear skirt 
allows easy interface to other station equipment, 
such as RTTY ." - WA9VY B 

"I can always count on this rig to do what it is 
capable of without fail, without eccentricity or devia- 
tion - and do it rather well." - K50CS 

"Excellent engineering, very stable, good filter, 
and repairable. All parts can be worked on and 
replaced easily. It is only unfortunate that tube tech- 
nology is phasing out so fast." - VE7AFJ 

"Ability to withstand abuse. I have driven all over 
the U.S.A., including the desert Southwest, gotten 
dust and sand in it mobiling, accidentally overloaded 
it, mistreated it in almost any way you can think of 
short of dropping it out the window. It never has 
failed to operate." - W0RKU 

"Solid investment - especially with today's stock 
market." - KAGACD 

"Longevity! This rig (serial #42) was purchased by 
my dad in 1959. It gave him 20 years' service until his 
becoming a silent key last year. The KWM-2, now in 
my possession, has since motivated me into earning 
my Novice ticket and I'm now struggling toward my 
General. I plan another 20 years' service from the 
rig." - KAGIYH 

"The use of good components makes this the best 
unit I have ever owned since my first license in 1937. 
I'd say it's the best rig ever made for Amateur use." 
- K4FXP 

"Maintaining this rig myself sure beats waiting for 
new solid state modules to arrive - or for factory 
servicing." - KH68ZF 

the other side of the coin 
Some of the very qualities that make the Collins 

KWM-2/2A so attractive to so many Amateurs are 
cited by other Amateurs as the radios' faults. The 
fact that the KWM-212A is solid and dependable also 
means that it's big and heavy in comparison with 
more modern, solid-state rigs. The fact that it uses 
tube circuits, which the Amateur can service himself, 
often without the help of professional service techni- 
cians, also means that those tubes will have to be 
replaced and the radio may put out a lot of heat. 
Because the radio was designed over 20 years ago, 
primarily for SSB use, it is less than ideal for CW: 
there is no CW filter position, and there is no R.I.T. 
And, hand in hand with its good resale value and the 
fact that the Collins name is widely respected, this 
transceiver is not inexpensive. 

The worst feature most commonly cited in the 
KWM-2/2A was the relays. In earlier models, these 
relays were open (unsealed) and not of the plug-in 
variety. Dirty contacts were referred to by many of 
the respondents to this questionnaire. Several of the 
owners of the KWM-212A who wrote to us had 
replaced the original relays with plug-ins; in later 
models, Collins began using sealed relays, which 

table 2. Worst features 

relays 
no CW filter 

position 
bad CW rig because 

of frequency offset 
heat 
no R.I.T. 
200 kHz per segment 
high cost 
faulty switches 
RCA phono plug for 

antenna 
no noise blanker 
no internal supply 
problems with bandpass 

switch 
weight and size 
microphone 
delay in getting parts 
broad signal 
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considerably cut down on the number of these prob- 
lems. In most instances, a simple cleaning of the 
relay contacts and regular use are all that's necessary 
to get the rig working properly again. Another com- 
mon complaint was that the KWM-212A is not a 
good radio for working CW, because of the frequen- 
cy offset. 

See table 2 for the percentages. Below are some 
sample replies to the question, What is the rig's 
worst feature? 

"Does not have a noise blanker built in. It should 
have a cooling fan for the 6146s ( 1  added one on 
mine). Transceiver is a bit slow on recovery from 
transmit to receive. Also, the transceiver has no 
R.I.T." - WQRJ 

"No supplied noise blanker. No CW filter posi- 
tion." - W3PE 

"Only 200 kHz tuning capability per switch posi- 
tion (crystal)." - W4FDJ 

"No good on CW because of 1.5 kHz shift in trans- 
mitted signal." - W3US 

"The bandpass. There are no selectable options 
for the bandpass besides the 2.1-kHz installed. This 
situation becomes a problem when it is desired to 
copy 850-Hz shift RTTY signals. The high tone is then 
eliminated. Otherthan this, thenarrow and steepsided 
bandpass characteristics are superb." - KH6S 

"Requirement for external power supply and very 
long production lead time for parts." - WD4CWF 

"Band switch wascorroded and had to be cleaned. 
Even when it came back from Rockwell-Collins, the 
switch was corroded and had to be cleaned. Not 
easy if you have it on a rack." - WAGUZL 

"It's no good on CW, and it needs a noise blanker. 
Only 200 kHz per segment, and it's hardly portable." 
- KGRK 

"Initial high cost and factory cost for repairs." - 
KSNG 

"I don't like being able to tune only 200 kHz at a 
time. And they use a phono plug connector for the 
antenna." - WA7ZPO 

"Not solid state. I hope the tubes for this rig do not 
become obsolete. The open relays in the VOX circuit 
collect dust. No notch filter or noise eliminator." - 
W5TT F 

"The worst feature is the heat given off by the 
tubes - and the tubes' having to be replaced." - 
WB4PVT 

"Difficult to troubleshoot and repair, and factory 
work is very expensive." - WBGZYE 

"There is no designed-in way to get narrower 
selectivity for CW reception, although Collins did 
point out that the transceiver was intended only for 
occasional, not serious, CW." - W0RHW 

"Noisy VOX relays." - WB1 FYV 
"Band switch problems." - WB4NTM 

"Weight and size. In the summer, it requires a 
small fan for cooling during extended periods of use: 
that is, over 30 minutes." - W2HBC 

"RCA phono plug for antenna connection (should 
be BNC-type)." - K2QDE 

"The fact that in this period the relays were not 
plug-in." 

"Power consumption on battery source and lack 
of CW filter." - N7AA 

"Poor CW break-in capability. Not too fast on 
recovery." - WBZVXY 

"Not easily adaptable for mobile use." - WA1 PEL 
"If judged during its heyday, I can think of none. 

Now, of course, it lacks some of the little conven- 
iences of the newer rigs: R.I.T., digital readout, 
power requirements, etc." - K50CS 

"VOX controls mounted inside chassis. Key jack is 
behind the rig and also covered by the power supply. 
And this radio is very expensive, even used." - 
KAGACD 

problems 
The most common problem encountered with this 

rig was having to replace tubes. Take a look at table 
3 and you'll see that tube failures were by far and 
away the biggest problem. Several owners reported 
problems with shorted capacitors; and once more, 
relay problems show up as a main source of trouble 
for KWM-212A owners. 

Nevertheless, the fact remains that most of the 
KWM-212A owners who responded to this survey 
were happy with their rigs and considered the prob- 
lems to be minor. Many reported no problems. Here 
are some of their replies to the question, Have you 
had any problems? 

"PTT relay contacts dirty." - WB6AWU 
"Changed telephone-type relays to plug-in type." 

- K7GEX 
"C187 shorted and the unit blew fuses. It required 

removing the band switch housing and band switch 

- 

table 3. Problems 

percent 

tubes 42 
relays 23 
shorted capacitor 11 
long wait for parts 

also high cost 6 
band switch 5 
VFO dial 4 
VOX circuit 4 
alignment 2 
difficult to change 

components 2 
AGC 1 
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shaft to replace. I occasionally have to replace, 
tubes." - AH6U 

"Just worn tubes." - H13HEG 
"I have a KWM-2 which has been almost fully 

modified to the "A" version. Occasionally (about 
once a year) the old wired-in relays give me trouble. I 
remove the M2 from its case, clean the relays, and 
it's good for another year. I do have the plug-in relay 
kit and plan to install it the next time the old relays 
give me trouble." - W3US 

"Tubes and alignment." - WAGUZL 
"VOX circuit erratic - had to change many com- 

ponents." - K6RK 
"In over 20 years of use, I've replaced a few weak 

and shorted tubes. Original 6146s lasted nine years. 
Haven't had to change them since. Replaced one 
capacitor and one resistor!" - K5NC 

"Tubes and heat ." - K20B 
"Minor problems easily corrected by replacing a 

soft tube or tightening a loose screw. The equipment 
is so well made and logically constructed that it 
almost repairs itself." - KB9IY 

"Mica capacitor in the i-f failed. Loose screw in the 
power supply shorted B + ." 

"The usual tube replacements." - K9LKA 
"An intermittent receiver problem that has been 

hard to locate." - WD5CKA 
"Had to replace the power transformer after ten 

years." 
"Severe audio feedback when mic button released; 

corrected by cleaning all relay contacts with emery 
cloth - a very difficult job because my rig does not 
have plug-in relays." - WA1 PEL 

"VFO dial slippage." - WA2CBA 

accessories 
Table 4 shows the accessories purchased for the 

KWM-212A. A noise blanker was the most frequent- 

table 4. Accessories 

percent 

noise blanker 13 
speech processor 10 
amplifier 10 
external VFO 8 
rejection tuning 8 
mike 5 
crystal pack 5 
Q multiplier 4 
digital display 4 
dummy load 3 
wattmeter 3 
antenna tuner 1 
transverter 1 
SWR bridge 1 

ly mentioned item, followed by speech processors 
and amplifiers. It certainly does seem as though find- 
ing the wanted accessories is not much of a problem: 
98.7 percent of the respondents who had purchased 
accessories had been able to find all the accessories 
they'd wanted. And 97.8 percent were satisfied with 
the accessories they purchased. 

related findings 
The beam antenna is by far the most popular 

antenna with KWM-2/2A owners, accounting for 55 
percent of the tally. Next came wire antennas, with 
34 percent, followed by all others, 11 percent. As for 
license class, there were a large percentage of 
Advanced-class hams represented, 57 percent, 
followed by 39 percent for Extras. Technicians, 
Generals, and Novices made up the remaining 4 per- 
cent. More than half of the hams who responded did 
their own servicing, and the majority of those who 
shipped the rig out for factory service were satisfied 
with the service they received. A few complained 
about a minimum parts order of $50 and delays in 
service or delivery. 

The following twelve categories were scored from 
1 to 10 (with 1 being poorest, 4 to 6 average, and 10 
perfect): Ease of Operation, Reliability, Durability, 
Instruction Book, FactoryIDealer Service, Quality of 
Workmanship, Performance, Maintenance, Parts 
Availability, Accessories (ease of connection), Price, 
and Flexibility. The scores are reported in fig. 1. 

would you buy one again? 
This is the big question, and for the KWM-2 and 

KWM-2A the answer was that 73 percent said yes 
versus 27 percent who said no. That's a very good 
showing for a radio that was designed and built 
before the days of integrated circuits and modern 
I I conveniences." Yet the KWM-2/2A continues to 
hold its own - and remains very popular. Of those 
who answered that they would not buy this rig again, 
the most common reason was the price, followed by 
the lack of modern, solid-state construction or 
"extras" found only on newer rigs. Not a single 
respondent faulted the Collins KWM-2/2A for lack of 
quality or workmanship. These transceivers were 
built to  be solid and dependable - and they still are 
today. 

Next month, ham radio will present the results of 
its survey of owners of the 32s-line transmitter and 
75s-line receiver. Watch for it. And don't forget to 
return the questionnaire on the ICOM 701, Drake 
TR7, and Kenwood 520 series that appeared on page 
22 of the February issue. If you own, or have owned, 
one of these rigs, now is your chance to tell the world 
what you think of it. 

ham radio 
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digital frequency display 
for sinale~conversion 

transceivers 

Update your rig 
for numerical 

frequency readout 

Digital frequsncy displays are becoming common- 
place in new transceiver designs. Older but still use- 
ful rigs lack this refinement. A digital display may be 
added easily to single-conversion transceivers such 
as those made by Swan and Atlas. The display des- 
cribed here will enhance operation of these rigs. 

Frequency counters are in wide use, and it is quite 
easy to measure a CW transmitter's frequency. Sin- 
gle sideband is difficult, since a steady tone is re- 
quired and you must find the carrier by adding or 
subtracting the tone frequency. Received-signal fre- 
quency measurement requires connection to the 
local oscillator plus mathematical operation on add- 
ing or subtracting the intermediate frequency. 

common display methods 
Nearly all transceivers use a single master oscillator 

or VFO for tuning both receive and transmit frequen- 
cies. A display can use this variable oscillator output, 
compensating for the i-f and any other fixed 
oscillators. 

Digital display compensation can be made by 
heterodyning the VFO pickoff before counting, multi- 
ple gating and counting the VFO and fixed trans- 
ceiver oscillator outputs, or presetting the display 
counter before a count. The last is the easiest to im- 
plement and is easily accomplished with single-con- 
version transceivers such as the Swan 350, 500C or 
the Atlas 180,210, or 215X. 

P.ny of the three methods require some form of 
bandswitching. Both the Atlas and Swan units add 
the i-f and VFO on 10, 15, and 20 meters and subtract 
the i-f and VFO on lower bands. The preset-counter 
method takes a bit of study. 

preset and complement 
Counter ICs such as the 74176 and 74196 can load 

a specific number into the counter before counting is 
done. This is presetting a state and is the same as ad- 
dition: final count is the sum of the preset value and 
number of regular count pulses. An equivalent sub- 
traction is possible by borrowing a computer tech- 
nique called complementing. 

When added to a number, a complement will yield 
a sum value equal to a difference. The highest carry 
is ignored. Since a count is desired in decimal, sub- 
traction requires the tens complement. The minuend 
value remains the same; the subtrahend value is re- 
placed by its complement, addition is done, and the 
resultant value (ignoring the last carry) is the same as 
the difference. 

If you're confused, assume a subtraction that re- 

By Everett L. Beall, KGYHK, 715 East Cook 
Street, Santa Maria, California 93454 
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sults in zero. The subtrahend will be the tens comple- 
ment of the minuend. For example, the complement 
of 35 is 65, since 35 + 65 = 100 (ignore the highest 
carry). The complement of 850 is 150 since 
850 + 150 = 1000 (again, ignore the highest carry). 

Ignoring the highest carry is easy to implement. It 
is either unconnected, or the most-significant digit 
(MSD) of the display is blanked. 

some examples 
Setting up a Swan transceiver display counter on 

20 meters requires addition. The preset, or load, will 
be 5500 kHz. For a six-digit display, the counter will 
accomplish: 

load i-f 05500.0 
8502.2 add VFO 

display sum 14002.2 

A 40-meter display requires subtraction of the i-f 
from the VFO. Conventional subtraction would be: 

input VFO 12505.3 
subtract i-f 5500.0 
difference 7005.3 

A preset counter can't subtract, so the complement 
of the i-f, 4500.0, is loaded first: 

load i-f complement 4500.0 
add VFO 12505.3 

display sum 7005.3' 

The asterisk indicates a blanked display digit. The 
actual sum is 17005.3 with a preset of 04500.0. The 
preset value could have any MSD value, since the dis- 
play MSD is blanked (the counter's most-significant 
digit operation is ignored on low bands). 

Atlas transceivers have i-f of 5520 kHz, so the low- 
band complement is 4480 (5520 + 4480= 0000)'. Ad- 
dition and subtraction by complements is the same 
as in the Swan example. 

digital dial and display 
for the Atlas transceiver 

Fig. 1 is the schematic. U5 through U9 provide the 
counter time base. Count gating and display control 
are generated by U1-U4. The counter chain uses 
74176 TTL presettable BCD counters. The 74196 and 
74LS196 are pin-for-pin compatible and may be sub- 

- 
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i w r  
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5 - 5 0  
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fig. 1. Schematic of Atlas transceiver digital display. Points marked A and 6 are 6 Vdc, regulated, from supplies in either 
ff#. 3 or 8. 

L 
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MAIN BOARD 
LAYOUT 

B U S  AND WIR ING 

A N D  WIRrNG l H l S  
SIDE 1 

0 1 .  SPACE V E C T O R  

MAN 6 4 4  PrNS 2 11 I IPDd 7 6 

5 c c 

0 

C 

B A C l  YlEW D I S P L A V B O I R D  FOR Y O N S I N T O  MAN 644 D I S P L A I S  

fig. 2. Bus and jumper wiring diagram, wiring side of main and display boards. 

stituted. The 74176 consumes less current, and the 
35 MHz maximum count frequency is well above any 
expected frequency. 

Counter preset data pin connections are: 

decimal 
preset 

preset pin levels 
11 
- 3 - 10 - 

4 - 
1 0 0 1 
1 0 0 0 
0 1 1 1 
0 1 1 0 
0 1 0 1 
0 1 0 0 
0 0 1 1 
0 0 1 0 
0 0 0 1 
0 0 0 0 

A 0 indicates ground, or less than 0.4 volt. A 1 indi- 
cates any voltage between 2.4 volts and the 5volt 
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supply. The high, or 1, state may be obtained by 
leaving the pin unconnected. + 

The 7475 quad latches hold the counter state for 
display. Conversion to seven-segment LED display is 
through the 7447s. Grounding pin 1 of any 7447 will 
blank that digit display. 

Monsanto MAN 64A common-anode, seven-seg- 
ment LED displays were used, since they were in the 
junk box. Any common-anode LED with decimal 
point will work as well. The 150-ohm series resistors 
may have to be changed for different displays. Check 
manufacturer's specifications for proper value, al- 
lowing 0.4 volt at the 7447 driver output pins when a 
segment is illuminated. 

internal sequencing and display 
The time base counts down from a 1-MHz crystal 

oscillator, U9. The crystal is a Jameco CY-1A but 
may be any general-purpose crystal. The trimmer ca- 
pacitor allows adjustment to WWV; a 550 pF range 
should be sufficient. 

The 7490 dividers in U5-U8 are connected for sym- 
metrical output. The divide-by-five output is con- 
nected to the divide-by-two input. Final output is 100 
Hz or 10 millisecond period. 

U1 through U4 must be wired directly as shown. 
This count and display control circuit is similar to the 
Atlas digital dial and provides a 100-ms count gate, 
count latch, and preset load in a non-overlapping se- 
quence. 

The 100-ms count gate allows 10-Hz counter reso- 
lution. Display is limited to 100 Hz resolution by omit- 
ting the latch, decode, and display packages for first- 
stage counter U16. 

Counter preset data is always present but is not 
loaded until pin 1 of the 74176s goes low. A front- 
panel switch selects the proper preset. The HIGH po- 
sition is for 10, 15, and 20 meters; LOW is for 40, 80, 
and 160 meters. This switch also controls MSD blank- 
ing of decoder U28. 

layout and construction 
Layout is not critical. The bus wiring diagram of 

fig. 2 follows the schematic and signal-flow se- 
quence. Perforated board with one-tenth-inch (2.5- 
mm) hole spacing is used throughout. Board wiring 
is by wire wrap, with sockets for all ICs and displays. 

I've found that wire wrap is easiest for a single 
project. It permits easy changes. Adhesive-backed 
copper tape is used for power, ground, latch, and 
preset bus lines. Socket wiring is wrapped, then sol- 
dered to the bus strips. This technique eliminates the 
usual rat's nest of conventional wire wrapping. 

'An unconnected rr~ input will float to a high level but is susceptible to 
noise pickup: direct connection to + 5 volts minimizes noise pickup. 

The main board is 5 inches (127 mm) by 8 inches 
(203 mm) . 

The six-digit display board is 5- 1 /2 by 1-1 /4 inches, 
(13.8 cm by 3.2 cm) attached to the main board with 
small brackets and No. 2 machine screws and nuts at 
holes marked D in fig. 2. Holes marked M are for 
mounting the main board in the enclosure. 

Usual socket layout orients pin 1 in the same direc- 
tion. Signal flow and bus strips required some modi- 
fication of this rule. Use care in identification during 
construction. The 0.1-pF disc ceramic bypass capaci- 
tors should be mounted where shown.+ 

connection to the Atlas 
Power requirements are 5 Vdc at 1.2 amperes. My 

display used 12 volts from the Atlas external oscilla- 
tor socket (fig. 3). Two National LM309K three-ter- 

I <  
RG 174 

T O  VFO INPUT 

VFO I N P U ~  GNO 

ATLAS 4 COMMON GNO 

PLUG 

7 < 

DISPLAY BOARDS 

fig. 3. Atlas transceiver connections and power-supply 
regulator. 

minal regulators were used, the outputs divided into 
A and B power connections of figs. 1 and 2. The 5- 
ohm dropping resistor reduces regulator dissipation. 
It is mounted inside the perforated metal cover at the 
display enclosure back panel. 

The Atlas requires a nine-pin miniature vacuum- 
tube plug connector. I used a Pomona Electronics 
TVS 9 tube-test adapter. Originally used for tube-cir- 
cuit testing, it has solderable lugs on the socket end. 

packaging 
No miniaturization was attempted. The enclosure, 

tlf possible, use several 0.01-pF bypasses, distributed evenly along power 
and ground buses, which reduces the possibility of digital noise entering the 
receiver. 
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which is 9-112 inches (24 cm) wide and 6-314 inches 
(17.1 cm) deep, fits nicely on top of an Atlas cabinet. 
Shown in fig. 4, this homemade enclosure uses alu- 
minum sheet plus angle stock for strength and join- 
ing the cover. 

Metal spacers and No. 4 screws hold the main 
board to the bottom section. Since I used 112-inch 
(12.7-mm) spacers, the wire-wrap posts had to be 
trimmed after wiring to prevent shorts. Height may 
be increased to eliminate trimming or to include a 
power supply. 

Power regulators and the dropping resistor are 

CUT AT SLIGHT 
ANGLE FOR OVERHANG 

CORNERS SLIGHTLY 

fig. 4. Enclosure as seen in the photographs. Aluminum 
sheet 0.06 inch (0.060 cm) used for bottom and top. 
L-angle stiffeners are 112 inch (1.3 cm) which are avail- 
able at hardware stores. 

I 

" I  '<*> 
A T 0  U 2 3 - .  

flg. 6. Swan transceiver presat connections. U14. U16. 
U16 connections are the name as in fig. 1. 

mounted on the back surface. The resistor cover pre- 
vents possible burns. Wiring from the Atlas is made 
directly into the display. 

modification for 
the Swan transceiver 

Preset connections must be changed for the 
Swan's 5500 kHz i-f, and this information is given in 
fig. 5. Pins 4, 10, 2, and 11 of U14 through U16 re- 
main grounded. External oscillator connection and 
power-supply arrangements are shown in fig. 6. 

The ac-input supply may be used with any trans- 
ceiver and installed within a larger display cabinet. 
Only one series regulator is required with the ac sup- 
ply; LED display power is taken unregulated from the 
transformer center tap. 

A Swan display could use the power supply from 
either fig. 3 or fig. 6; choice depends on primary 
power at installation. 

preset options 
The tens complement method is limited to single- 

conversion and certain VFO ranges. Some situations 
may use the nines complement for the MSD preset. 
The nines complement is equal to the tens comple- 
ment minus one. One situation is indicating 12 MHz 
with a 15-MHz VFO. 

The tens complement method would display 
22000.0 or 2000.0" with MSD blanked. The added 

R G - I 7 4  COAX 
TO VFO INPUT 

3 < 
EXTERNAL 5< 

OSCILLATOR 
PLUG 6< 

3 s v  sav  

SECONDARIES 

116  

fig. 6. Swan tranrceiver connections and optional ac 
power supply. Part numbers indicated are avallablo in 
Radio Shack stores. 
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complement would be 07000.0 and obviously wrong. 
Changing the MSD to nines complement, or 97000.0, 
would correct this: 

load mixed complement 97000.0 
add VFO frequency 15000.0 

display sum 12000.00 (MSD carry 
ignored) 

Modifications of the preset can be included to cor- 
rect slight frequency errors in a VFO. Grounding all 

presets allows direct frequency measurement subject 
to the accuracy of the time-base crystal oscillator. 

summary 

In this day of synthesizers, built-in digital displays, 
and other refinements, it's still possible to update 
good equipment. This isn't a beginner's project, but 
it can be built by an experienced homebrewer. Op- 
tions are possible. An added incentive is low cost. 

PRESET 
A PIN1 OF 

ALL 74176s  

unter gate and display tim- 

V F O  INPUT 
V IA  01 

appendix 

This material is included for clarification of the only complex part 
of the digital display - the count and display control. This circuit 
has been breadboarded as well as analyzed. It works up to 1 MHz 
input without trouble. 

The digital display operation depends heavily on proper opera- 
tion of U1 through U4 (fig. A-1). Operation of this circuit is detailed 
as an aid to trouble-shooting and to illustrate variations in digital 
circuit designs. This section controls the counting gate, latch, and 
preset sequencing automatically. 

The timing diagram begins with decade counter U3 in a decimal 
9 state. U2-12 is low, inhibiting the U4 VFO count gate and holding 
the counter chain and display idle. The first negative edge from 
U4-3 will toggle U3 from 9 to zero. U3-11 will go low and toggle 
U2-12 high; counting begins. 

After ten negative edges of U4-3, or 100 milliseconds, U3-11 will 
go low again. U2-12 will toggle low, inhibiting the VFO gate and 
toggling U2-9 high. Both U1-9 and U1-12 have remained low due to 
the low J input at U1-7 from U2-9; both sections of flip-flop U1 are 
connected as a shift register. 

The next negative edge from U4-3 will toggle the first stage of U3 
high and toggle U1-9 high, U1-8 low. U1-12 is ready to toggle on 
the next clock pulse from U3-4, but more significantly, U2-9 is 
cleared low by the low state of U1-8 into the direct-clear input, 
U2-6. The LATCH bus goes high through the inverter connection of 
U4-5,6and all of the 7475 latches store the full counter state. 

The following negative edge from U4-3 will toggle U1-12 high 
and force U3 into a decimal 9 state through the R9 control pins. 
The 7490 used for U3 will be held in the decimal 9 state until pins 6 
and 7 go low. The first stage of U3 will toggle low and remain for 15 
to 20 ns until forced high; flip-flop delays account for the negative 
spike. 

If U1-12 is high, then U1-13 will be low and counter PRESET is 

enabled. Counters assume the preset connections, but the latches 
hold the previous count due to U4-6 dropping to a low state. U1-9 
is now low and sets up U1-14 J input for the next clock edge. 

The last clock will toggle U1-12 low and remove the forced 9 
state of U3. U3 does not toggle, since the forced condition will 
have been still present at the clock edge arrival time. U3 remains in 
a 9 state, and all flip-flop Q outputs are low. The counter and dis- 
play are idle. 

The cycle will start again on the next clock edge. Display update 
occurs every 140 milliseconds, about seven per second. 

Take care not to confuse pins 8 or 9; 12 or 13 of both flip-flop 
packages. An improper connection will cause a short cycle and 
false display; possibly no display at all. 

" 4 - 3  -- 
U 3 - I 2  

U 3 - 8  

U2-12 

U I - 9  

U I - 8  

"I-12 

I- c o w T  GITC-I ($ ( ( 100 MILL1SECONDS 
n E 

fig. A-2. Counter gate and display timing diagram. 
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ham radio 
more about moonbounce 

My last column was an introduc- 
tion to "moonbounce" (earth-moon- 
earth) communications - the past 
history of it and the way Radio Ama- 
teurs use this exciting means of com- 
municating. One important point I 
stressed is that EME is totally unlike 
the more common modes of commu- 
nications in that the parameters re- 
quired for moonbounce work are well 
known and the beginning moon- 
bounce enthusiast can make the 
larger, more well-equipped stations 
work for him, thus taking a portion of 
the communications burden off his 
back! 

The Amateur bands between 6 
meters and 1296 MHz have been used 
for moonbounce work. The most 
popular bands for this up-and-coming 
mode are 144 MHz and 432 MHz. 
There seems to be more activity on 
the 2-meter band, and the station re- 
quirements for this band are well 
established. This column limits dis- 
cussion to 144 MHz moonbounce 
operation. 

A representative EME path is 
shown in fig. 1. If two operators can 
see the moon at the same time, the 
path is available for contact. For gen- 
eral operation, EME operators aim for 
a "window in the sky" called the uni- 
versal window, an area in the sky in 

the path of the moon through which 
most operators can see the moon. 
Most moonbounce activity occurs 
when the moon traversesthe window. 

The round-trip antenna gain re- 
quired under ideal conditions on 144 
MHz is very close to 41 dB. This 
means that a moonbounce operator 
having an antenna with a power gain 
of 21 dB over a dipole should be able 
to hear his own moon echos and 
should hear other moonbounce sta- 
tions having 21 dB of antenna gain, 
or more. 

Since the round-trip gain is suppos- 
edly constant, stations having an an- 
tenna gain less than 21 dB can't hear 
their own echos but can hear other 

/ 

/ 
\ 

/ 
\ 

EARTH 

fig. 1. The earth-moon-earth communications circuit. 
Stations beyond the curvature of the earth communi- 
cate on vhf bands by reflecting their signals from the 
moon. 

fig. 2. Combining Yagi antennas provides enhanced 
gain. Doubling number of antennas raises gain by 
about 2.5 dB. Eight 16-dB antennas, for example, can 
provide a power gain of 23.5 dB. 
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stations having more than 21 dB of 
antenna gain. A station having an 18- 
dB gain antenna, for instance, should 
be able to hear and work moon- 
bounce stations having an antenna 
gain of 24 dB. ~ x c e ~ t i o n s  to this rule 
make moonbounce very exciting. 

Several commercially available 2- 
meter Yagi beams have a claimed sig- 
nal gain of over 16 dB. Taking this as 
par, then, how does the beginning 
moonbouncer build up a practical 
EME array? Well, the 16-dB antenna 
can hear other moonbouncers having 
an antenna gain of 24 dB. Enough 
moonbouncers have arrays of this 
size to make a 16-dB antenna margi- 
nally acceptable for a moonbounce 
contact. The biggest moonbounce 
arrays that I know of in everyday use 
run about 26 dB over a dipole. Once 
in a while hams in research establish- 
ments obtain permission to put a "big 
dish" (parabolic) antenna on the air 
for moonbounce work. And that pro- 
vides a moon-reflected signal that will 
knock your ear off! 

how to achieve moon- 
bounce antenna capability 

How big must the moonbounce 
array be to  provide practical EME 
work? A 16-dB antenna will permit 
contact with a few stations. If two 16- 
dB antennas are combined properly 
to form a larger array, the overall gain 
will be increased by about 2.5 dB. If 
four arrays are combined, the gain 
wil l go up another 2.5 dB. Two 
arrays, then, provide 18.5 dB and 
four provide 21 dB. Suitable antenna 
combinations are shown in fig. 2. 

Many moonbouncers settle for four 
arrays as this configuration is not too 
bulky and the feed system is not com- 
plicated. Some of the ardent DXers 
use as many as 24 antennas in a four- 
by-six arrangement - yet many 
enthusiasts use only one or two  
arrays. 

Some of the factors to be consid- 
ered when building a moonbounce 
array are as follows. 

Distance to the moon. The dis- 

tance to the moon varies because the 
moon's orbit is an ellipse. At perigee 
(the closest point) the moon is about 
221,400 miles (354,240 km) from the 
earth and at apogee (the farthest 
point) the moon is 252,700 miles 
(404,320 km) away. The path differ- 
ence is about equal to 2 dB, so it pays 
big dividends to use the moon when 
it is closest to the earth. 

Sky noise. This phenomenon refers 
to background noise that may limit 
reception. There are a lot of radio 
noise sources in space. The sun, for 
example, is a prolific radio-noise gen- 
erator. Certain stars are radio-noise 
sources, too. A noisy star in line with 
the moon can override weak moon- 
bounce signals. Wise moonbounce 
operators operate when the moon is 
in a quiet portion of the sky to reduce 
competition from unwanted noise. 

Faraday rotation. A puzzlement to 
early EME experimenters was the 
mysterious loss of signal caused by 
polarization rotation of the signal as it 
passed through the earth's atmos- 
phere. Many simple moonbounce an- 
tennas are fixed as far as polarization 
goes, and the operators must patient- 
ly wait until polarization aligns itself 
with their antennas before contact 
can be established. 

In addition, atmospheric effects 
can blur the signal (scintillation) and 
the rough surface of the moon causes 
libration fading. All of this means that 
sometimes moonbounce communi- 
cation is almost impossible, and at 
other times signal strength is so great 
it cannot be explained. 

But to plan a moonbounce station, 
a certain set of normal conditions 
must be taken, and the overall situa- 
tion is not as gloomy as it might 
sound. To begin with, a single 16- 
dBd Yagi antenna will suffice if the 
beginner wishes to listen for some of 
the more well-equipped EME stations. 
Two 16-dBd Yagis will provide im- 
proved capability and allow two-way 
communication wi th the better 
moonbounce stations. Four Yagis will 
provide good EME capability. And 
from this point, the moon's the limit! 

moonbounce station 
equipment 

Before leaving the discussion of 
the antenna it should be pointed out 
that feedline loss plays an important 
part in EME work, and it should be 
held to as low a value as possible. 
The length of the line should be short 
and the antenna mounted near the 
equipment. Contrary to what is re- 
quired for ionospheric-reflected DX 
work, height is not important for EME 
work as long as the antenna can 
clearly "see" the moon. Many moon- 
bouncers place their antenna right 
outside the operating room. In some 
cases a good grade of RG-213lU or 
RG-8BIU cable is used, or else the 
larger, more expensive RG-171 U 
cable. The better-equipped stations 
use air-dielectric coaxial line for mini- 
mum loss. 

Some deluxe moonbounce stations 
locate the receiver preamplifier and 
transmitter power amplifier directly at 
the antenna to eliminate feedline loss. 
I don't recommend the beginner 
attempt this, but it illustrates the 
attention to detail that makes a suc- 
cessful moonbounce station. 

Progressing down the feedline, the 
antenna relay is a critical item. The 
relay must provide adequate isolation 
of the receiver during periods of 
transmission. The very sensitive 
devices used in EME preamplifiers 
cannot stand seepage of rf from the 
transmitter around the relay contacts. 
Many moonbouncers use two sepa- 
rate antenna relays, one to switch the 
feedline and the second to ground 
the input terminals of the receiver 
preamplifier for protection. 

Next item to consider is the station 
receiver. A good, low-noise preampli- 
fier is required. The receiver may con- 
sist of an hf receiver with a 2-meter 
converter in front of it. The receiver 
should be equipped with a narrow- 
band filter such as used for CW 
reception. This will provide the best 
signal-to-noise ratio and enhance the 
operator's ability to hear weak sig- 
nals. A passband of about 500 Hz is a 
good compromise. 
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Finally, the transmitter must be 
considered. While moonbounce con- 
tacts have been made on rare occa- 
sions by stations using as little as 200 
watts output, a practical moon- 
bounce station calls for 1 kW input, 
with about 700 watts going into the 
antenna system. Maximum power, of 
course, provides the greatest margin 
for success. 

In addition to the transmitting and 
receiving equipment, the practical 
EME station requires an accurate 
clock. A tape recorder is very handy 
for recording received signals. And 

Sams 8 Co. and available at many 
Amateur Radio distributors and from 
Ham Radio's Bookstore, Greenville, 
NH 03048 ($4.95 plus $1.00 shipping). 

a day in the life of 
a moonbouncer - KlWHS 

(This is the story of Dave Olean, 
K1 WHS, an active moonbouncer. 
Dave uses an array of twenty-four 
large Yagis to provide a power gain of 
over 26 dBi on 2 meters. This is an 
actual account of Moonbounce DX 
using this super-big antenna). 

One of the "Boomer" antenna arrays of the type used 
by KlWHS In his moonbounce antenna. 

finally, if the moonbounce antenna is 
steerable, the operator requires align- 
ment information to aid in finding and 
tracking the moon. 

With a tracking antenna and lunar 
orbital information, the moonbounce 
operator is able to plan his operation 
into the future and arrange schedules 
with other enthusiasts. The Nautical 
Almanac provides lunar information 
in terms of the Greenwich Hour 
Angle (GHA) and, unless the operator 
lives in Greenwich, England, he 
requires a second publication which 
converts this information into usable 
data. And, finally, the longitude and 
latitude of the station must be 
known. 

A helpful handbook which discus- 
ses all of this information in detail is 
VHF Radio Propagation, by J . D. 
Stewart, WA4MVI (book number 
21575) published by Howard W. 

The alarm clock sounds like Big 
Ben. I awake with a start in the black- 
ness and fumble around to silence the 
noisemaker. Ah, yes. Tonight is the 
Universal Window. Saturday morn- 
ing, 2 A.M. on the east coast. A lot of 
Europeans will be on 2 meters looking 
for moonbounce contacts. 

Up and at 'em. Wringing the sleep 
from my eyes, I head toward the 
shack. I flip on the lamp, view my 
schedule list and check the clock. 
The big antenna array of twenty-four 
Yagis rotates around to intercept the 
moon at the touch of the controls. 
The equipment has been running and 
warm all night in anticipation of this 
moment. 

With a yawn I slip on the ear- 
phones, key the 2-meter transmitter, 
and adjust the drive level for 100 
watts output. The SWR on the trans- 
mission looks good. All seems to be 

in order. I send a few dots and switch 
to receive. Yes1 I am greeted by a 
nice moon-reflected echo of my sig- 
nals that have just made the 450,000 
mile (720,000 km) round trip. 

The moon is at perigee, or the 
closest point to the earth. I know this 
can make a big difference when a 
small, marginal moonbounce antenna 
is being used on one end of the EME 
circuit. Path loss can increase by 2 dB 
between perigee and apogee, and 
this can spell success or failure with a 
marginal antenna. 

All right. I scan the 2-meter band 
between 144.000 and 144.015 MHz 
and hear a few signals. They are com- 
ing back at me from the moon. 
WA1 JXNl7 is calling CQ on 144.007 
MHz. Lance is about two and one- 
half S units above the background 
noise and very steady. Good copy. 
That's a good sign1 

Some days the lunar-reflected sig- 
nals are very "watery" and subject to 
severe, rapid fading. Such conditions 
tend to frustrate avid moonbouncers. 
Stations with small antennas may 
have a hard time making any contacts 
at all during a period of disturbed 
conditions. Not so this evening. 
Tonight the band sounds perfect! 
Even the galactic background noise is 
cooperating. Very little excess noise 
means signals will be strong and 
clear. 

By this time my first schedule with 
DL8GP in Germany is about to begin. 
I tune the receiver to 144.030 MHz 
and zero-beat my transmitter fre- 
quency as close as possible. Wow! 
I'm hearing his signal! 

"K1WHS DE DL8GP ... KIWHS DE 
DL8GP ..." He's there. Over and over 
I hear the two calls, clearly. After two 
minutes he signs over to listen for 
me. I transmit calls back for a minute 
and a half, then in the last 30 seconds 
I send the letter 0 several times, to 
signify that full call sets have been 
received. That's moonbounce short- 
hand many stations use. 

I stand by and DL8GP answers 
with more moonbounce shorthand: 
"R-0-R-0" meaning OK, call sets 
received. Another moonbounce DX 
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schedule logged. His signals have 
been quite steady the whole time. I 
let him go to work other moonbounce 
stations looking for a European 
contact. 

The moon at this point is about one 
hour away from setting in central 
Europe. I touch up the antenna rotors 
to peak the array on the moon. A 
beamwidth of less than 6 degrees 
means a lot of antenna tweaking to 
stay on the moon. I generally update 
my headings every six or eight 
minutes. 

What else is going on? I think 
144.004 is clear for a CQ. I am "look- 
ing" toward the east and, by conven- 
tion, should transmit during the even 
two-minute periods of the hour. As I 
reach for the key, VE7BQH and 
WB0QMN both come on calling CQ, 
about a kilohertz apart. Both signals 
are of unbelievable strength, consid- 
ering they are coming at me from the 
moon. It is hard for a moonbouncer 
to comprehend the signal levels as 
received on such a large antenna 
array. Both Tom and Lionel are S6 on 
peaks, the receiver meter bouncing 
with a little libration fading. I quickly 
drop the idea of sending a CQ and 
decide to call WB0QMN. To my sur- 
prise he doesn't come backl This 
occurence, I say to myself, is a per- 
fect example of the KIWHS moon- 
bounce theorem: Namely, that if a 
signal is loud enough to roll your 
socks up and down on 2-meter 
moonbounce, the operator will not 
even detect your signall Sort of a vhf 
version of Murphy's Law. 

Back to the idea of a CQ. I move up 
the band a few kHz and send a short 
call. Wow! A pileup calling me1 This 
is difficult, as all signals are zero-beat 
and all about the same strength1 Sort 
of like 20 meters, I say to myself. 
Through the din I can make out ... I4 
(Italy) and W...DU. The other calls 
are lost. After two minutes, I've just 
been able to pull out one complete 
call.. .here it is: HB9QQ (Switzer- 
land11 

I'm really surprised, as the Swiss 
station is a new one I've never heard 
before. I've tried schedules with him 

off and on since 1976 with no luck, 
and now here he is, big as life! The 
big, 24-Yagi array does the job, and I 
pick him out of a moonbounce pile- 
up on a CQ. Times do change on vhf! 
Pierre is running about 339. A good 
signal. He gives me 539 and we sign 
off. 

Time for another CQ? No, sked- 
time with G41DR in England is coming 
up. This will be a tough one as he's 
only running a single long Yagi and 
400 watts. He can only aim at his 
horizon since his Yagi is used mainly 
for tropospheric and meteor scatter 
work. But now his setting moon is in 
line with his antenna and the prear- 
ranged sked time is upon us. 

Watching the sweep second hand 
on my clock, I begin my calling se- 
quence and pause between charac- 
ters to listen to my own echo. It is 
very strong. Now, I listen for Dave, 
G41DR. Nothing. I wait for two min- 
utes and start calling again. Half-way 
through my calling period I detect a 
signal during the keying sequence. It 
is very, very weak and sounds like 
background flutter. 

The signal builds up slightly. I hold 
my breath and close my eyes ... an old 
trick which seems to concentrate 
hearing comprehension. Parts of a 
call come through "...1WH...4... 
DR." 

In my next calling sequence I start 
sending the letter M in the last 30 
seconds. This told Dave I was getting 
parts of his call. Now, I again listen 
and Dave's moonbounce signal picks 
up a bit to allow a few sets of calls to 
sneak through, then a slow, gradual 
slide into the background noise 
begins. Faraday rotation has struck 
again! 

From experience I know it will be at 
least ten or fifteen minutes before I 
hear him again. I send a batch of 0s 
to G4IDR, telling him I have received 
the call sets. Moonset in Europe for 
G41DR is 0812, and at 0800 1 start to 
hear him again after a 40-minute 
lapse. Excitement builds as I strain to 
hear him. I figuratively crawl down 
the earphone cord. He is building up, 
now.. .at 0804 he is much stronger, in 

fact, now moving the S meter! The 
whole 2-minute sequence is nearly Q5 
COPY. 

I acknowledge his transmission 
with enthusiasm, stopping at 0810 as 
I know he's lost my signals. 

Suddenly, the telephone rings and 
I jump involuntarily. None other than 
Dave, G41DR, is on the line from 
England! He's so excited he can hard- 
ly talk. He was running 400 watts out- 
put into a single, 19 element Boomer 
Yagi. But the surprise was that he 
had removed the front six feet of the 
boom and the associated elements so 
that he could turn the antenna in his 
small yard. He had a 3-dB loss in his 
feedline, moreover, giving him only 
200 watts into a "lobotomized" Yagi 
beam! I exchanged excited words 
with him, set up a new sked, then 
turned back to the receiver for more 
listening. 

The moon has set in Europe, so I 
switch my calling period from even 2 
minutes to the odd ones and call CQ. 
There's WBBQMN coming back, 
weak but readable. I answer Tom and 
give him a 339 report. No reply. 
Where did he go? Another call. No 
reply. 

As I start to call again, the phone 
rings for the second time. It is Tom, 
WB0QMN. 

"Do you know what you just 
heard?", he asks. "I was running my 
10-watt exciter into my moonbounce 
array! Ten watts! I nearly fell out of 
my chair when you came back. I 
decided you must be working some- 
one else and that my ears tricked me. 
So I didn't reply. Then when you called 
again ..." 

"Surely the QRP DX report of the 
century," I replied. "No way to top 
that one." 

The moonbounce DX session was 
over by now. The moon "window" 
was closed. I flipped off all the con- 
trol switches and headed up the stairs 
for a quick wink of sleep before I had 
to go to work. Not a bad "DX win- 
dow" for 2-meter moonbounce work. 
Too bad I didn't get the Italian sta- 
tion. Maybe next time.. . 

ham radio 
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genesis of a synthesizer 
Design and construction 

of a low-cost 
2-meter synthesizer 

Several years ago, after purchasing an inexpensive 
2-meter rig for the car, I realized that crystals for this 
new toy were rather expensive. If I loaded up all 23 
channels I would have more invested in quartz than 
in the rig! Clearly, a synthesizer was needed, and so 
the search for ideas began. 

A search of the literature revealed that most de- 
signs used TTL, consumed lots of power, used two 
(or three) crystals in a mixing scheme, and could be 
improved upon with a dash of newer technology. 

Next, some design objectives were laid down. 
These were the following: 

1. Coverage of the entire 2-meter band in 5kHz in- 
crements 

2. Adequate output drive at 12 MHz (transmit) and 45 
MHz (receive) 

3. Switch-selectable offsets of +600 kHz, -600 
kHz, or simplex operation 

4. Low power consumption (less than 250 mA) 

5. Good temperature stability, small physical size, 
and low cost (less than $100) 

Happily, these objectives have been met, and the 
result is what follows. 

system design 
Referring to fig. 1, the system block diagram, we 

see that the reference frequency for the phase detec- 
tor is derived from a very stable 6.82666-MHz crystal 
oscillator. This signal is divided by 4096 to provide 
the 1.666-kHz reference frequency. The phase detec- 

tor output is smoothed to dc by the loop filter and 
controls the VCO frequency. This frequency is divided 
by 2 before being applied to a divide-by-N counter. N 
is determined by the settings of the thumbwheel 
switches and the choice of offset. 

The divide-by-N counter output supplies the sec- 
ond input to the phase detector, closing the feed- 
back loop. The receive and transmit outputs are the 
VCO frequency and the VCO frequency divided by 
four respectively. This scheme was the simplest I 
could devise consistent with my needs. Now, let's fill 
in the blocks. 

Refer to the schematic, fig. 2. It was suggested to 
me that, for best frequency stability, the reference 
oscillator should be in the 5-10 MHz range. For this 
reason, the crystal is a 6.82666-MHz unit, cut for 30- 
pF load capacitance. U1, a CD4060B containing the 
oscillator circuit and an on-chip divide-by-4096 
counter, provides the 1.666-kHz reference. (Note the 
heavy temperature compensation.) Also, the load ca- 
pacitance can be adjusted slightly to offset the crys- 
tal frequency for + 5 kHz channel spacing. Zener reg- 
ulation provides excellent stability over an 11-15 volt 
supply range. 

The desire for low-power consumption made the 
MC14046 (or RCA CD4046) a logical choice for the 
phase detector. The loop filter was adapted from the 
design of DJ2LR1 and was designed to provide a 
worst-case settling time of about 50 ms. The output 
of the loop filter controls the frequency of an 
MC1648 VCO, tuned by an MV104 varactor. A 
2N2369, Q1, converts the VCO output (an ECL square 
wave) into a TTL-compatible signal to drive the out- 
put buffer and divide-by-four circuits. 

This signal is divided by two by U14, an SN74S74 

By Ken Grant, VE3FIT, 46 Merryfield Drive, 
Scarborough, Ontario, Canada M 1 P 1 J9 
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flip-flop. The flip-flop output is then level-translated 
to clock U15, an MC12013 dual-modulus prescaler. 
U3-U8, and U15, form the divide-by-N counter. Note 
that, since the MC12013 output is at =2.5 MHz, sub- 
sequent stages can be relatively low-speed CMOS de- 
vices. The divide-by-N arrangement divides the VCO 
signal down to 1.666 kHz for the phase detector. It's 
based on the scheme used by K4VB and WA4GJT.2 

The divide-by-N counter is programmed in two 
ways: first, according to whether you're in transmit 
or receive mode (04 and associated circuit); second, 
by U9-U12 in conjunction with the thumbwheel 
switches and the transmit offset selection toggle 
switch, S2. U9-U12 form a two-decade BCD adder1 
subtractor capable of adding 0.6 MHz (600 kHz), or 
zero MHz, or subtracting 0.6 MHz from the thumb- 
wheel switch settings. 

Finally the 12- and 45MHz signals are gated and 
buffered by U 16 to provide low-impedance output 
drive. (Gating the output signals on or off helps to 
reduce overall current consumption.) A LM340T-5 
provides regulated + 5 volts for all the non-CMOS 
logic. 

construction 
As you can see from the photos, the unit is very 

compact. All the CMOS circuits are mounted on a 
piece of Veroboard measuring 3.25 by 3.25 inches 
(8.3 by 8.3 cm) and are supported by four 0.25inch 
(6.5mm) standoffs. The remaining circuitry is on a 
double-sided PC board measuring 2-718 by 2-718 
inches (73 by 73 mm). A resist pen was used to make 
the circuit trails. 

Completed synthesizer. Unit is a compact 4 by 5 by 1.5 
inches (10 by 13 by 3.8cm). 

The circuit paths are etched on the top of the PC 
board, and the bottom is left unetched for a ground 
and to shield the more sensitive circuit from any 
CMOS switching garbage. 

Be sure to remove a small area of copper (using a 
small drill bit or deburring tool) from the area around 
the holes where any ungrounded components pro- 
trude. In addition, I fashioned a piece of thin copper 
into a VCO shield. Be sure that it's grounded! The 
general circuit board layouts are shown in fig. 3. 

Feedthrough caps (500 pF) filter any rf from the 
PTT and + 12-volt lines, while the transmit and 
receive outputs are taken from a pair of phono sock- 
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fig. 2. Schematic diagram of the Zmeter synthesizer. Reference orclllator operates in the range 810 MHz for best stabili- 
ty. Crystal is cut for 30pF load capacitance. 
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fig. 3. Circuit-board layout. All CMOS devices are 
mounted on a piece of Veroboard (Al. (The American 
equivalent is Vectorboard No. 36824.1 Interconnec- 
tions on this board are made using No. 30 (0.25-mml 
insulated wire on the underside. The PC board, (Bl and 
(C), is doublasided copperclad. The bottom is left 
unetched to serve as a ground plane and shield. Circuit 
trails, made with a resist pen, are on top. 

Inside the 2-metar synthesizer. All CMOS circuits are 
mounted on a piece of Veroboard and are supported by 
four standoffs. Remaining circuitry is on a double- 
sided PC board. 

ets. The Svolt regulator is bolted to the rear of the 
case for good heat dissipation. 

checkout and alignment 
After all of your wiring is done, I suggest checking 

all the interconnections with an ohmmeter. This 
doesn't really take too long and often saves a lot of 
time later on. 

Once you're satisfied that all is in order, set the 
thumbwheels and toggle switches for 144-MHz sim- 
plex. Ground the PTT line and apply power. If all is 
well, you should be drawing about 200 m~ and there 
should be a 12-MHz waveform at the transmit out- 
put. Lifting the PTT line from ground should cause a 
44.433-MHz signal to appear at the receive output. 

If all isn't well, start a check with your oscilloscope 
probe, starting at the reference oscillator and work- 
ing your way around the loop. Finally, use a frequen- 
cy counter to adjust the crystal oscillator right onto 
frequency. Check for proper operation of the trans- 
mit offsets (remember that the thumbwheel switches 
show the received frequency). Opening the + 5 kHz 
toggle switch should shift both receive and transmit 
outputs by the equivalent of 5 kHz at 144 MHz. 

installation 
Only five connections are required between the 

synthesizer and your rig. These are: + 12V, ground, 
PTT line, and receive and transmit inputs. The latter 
two should be coaxial cable. Try to terminate both 
coax lines with somewhere between 50 and 100 
ohms. K9LHA provides excellent interfacing sugges- 
tions in his article.3 
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A common occurrence in outboard synthesizer in- 
stallations is one of vhf rf coming back into the syn- 
thesizer through the two interconnecting coaxial 
lines. My setup was such a case, and the results were 
very evident - nobody could understand a thing I 
said for all of the squealing and hum! The cure was to 
install a pair of in-line lowpass filters, thus stopping 
the vhf rf before it can get inside the synthesizer. Cir- 
cuit details are given in fig. 4. 

results 
After the rf feedback problem was licked, I enlisted 

the help of several local Amateurs in evaluating the 
synthesizer. All reported that the signal was spot-on 
frequency. The audio on transmit is as good using 
the synthesizer as when using crystal control. 
Received signals are also of similar quality. Measured 
frequency drift was +50 Hz at the 12-MHz output 
between the ambient temperatures provided by a 
deep freeze and a mildly hot oven. Best of all, the 
project came in within the budgeted price, thanks 
partially to some keen scrounging. 

I 
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is sop^ 
> 

i 5 6 0 p ~  

fig. 4. In-line lowpess filters prevent rf from re-entering 
the-synthesizer through the interconnecting coax 
cables. 
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Options Available at Extra Cost 

- Check these state-of=the-art specifications 
m Power Capability: 2500 W PEF! 

Frequency Range: Continuous 3.0 to 30 MHz (Including 
WARC Bands). 

m Impedance Matching: 10 ohms to 300 ohms to 50 ohms 
resistive. 

m Direct Reading SWR Meter: 1:l to infinity. 

m Direct Reading Power Meter: Two meter scales from 0 W to 
250 W and 0 W to 2500 W; front panel switch selects FWD 
or Reflected Power (Illuminated panel meters). 

m Power meter displays RMS with continuous carrier and 
automatically displays PEAK when driven with SSB signal. 

m Average "Automatic" tune-up time: 15 seconds or less. 

Tune-up time not affected by power level; can be as low as 
1 W (5-10 W preferred). 

A unique "Linear Disable" circuit automatically switches 
companion linear amplifier to standby within milliseconds 
whenever SWR exceeds the threshold preset on front panel, 
thus protecting the linear from excessive SWR. 

Toroidal bridge coupler provided in separate enclosure, per- 
mitting it to be installeddirectly at theoutput of the transmitter 
for meaningful SWR measurements. 

8 Power requirements are 1151230 VAC 50-60 Hz, 10 W oper- 
atingl5 W standby; or 13.5 VDC, 1 A operatingl.5 A standby. 

m Antenna tuner packaged in cabinet 17"W x 5N"H x 14"D 
(Front panel handles or rack mount optional). 

Specifications subject to change without notace. Write for literature. 

See us in Dayton in April and 
J. W. Miller Division 

enter drawing for free AT 2500. BELL INDUSTRIES 
19070 REYES AM.  PO. BOX 5825 
COMF'TON. CALIFORNIA 90224 
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CW anyone? 
A challenge 

to break the world's 
code-speed record 

Have you been telling your wife and kids what a 
hot-shot code operator you were back in the big war? 
Your wife was probably impressed, and your kids 
were spellbound each time you related your war 
stories. Or perhaps you wax nostalgic over your wire- 
less days in that rusty old oil tanker? Wasn't that the 
vessel whose officers recruited high-speed operators 
from Joe's waterfront bar? Didn't you copy code 
eight hours a day at 50 words a minute from that 
coastal station? A most remarkable achievement - 
particularly since that Navy station never transmitted 
faster than 18 words per minute! 

Perhaps you're a newcomer, just beginning to 
learn the code. If you have the ability to tune out 
these old timers, you should do very well indeed. 
They may tell you about the old-time wireless oper- 
ator (or did he work for Western Union?) who waited 
on customers, made change, drank coffee, smoked a 
pipe, read the paper, and copied Morse code all at 
the same time. (For some strange reason the narra- 
tors can never remember the name of this operator of 
yesteryear.) The longer these old operators are away 
from Morse code, the faster they used to copy it. 

a challenge 
If you fit into any of the categories mentioned, or 

are new to Amateur Radio, then now is the moment 
of truth: now is the time to put your fist where your 
mouth is. I propose a threefold challenge: 

I 
1. The first is a sanctioned code contest to determine 
a national CW champion. 

2. Next is a challenge to manufacturers of CW- 
oriented equipment to provide a suitable gift certifi- 
cate to make the effort worthwhile. 

3. Finally, I propose that ham radio magazine spon- 
sor and perpetuate this contest on an annual basis, 
with a special award to anyone officially exceeding 
the current world's record. Quite a challenge. Are 
you game? 

code-speed record 

What about this record? According to the Guin- 
ness Book of World Records, "The highest recorded 
speed at which anyone has received Morse code is 
75.2 words per minute, - over 17 symbols per 
second. This was achieved by Ted R. McElroy 
(WlJYN) in a tournament at Asheville, North 
Carolina, on July 2, 1939." 

On that same day, Ted set another record. He 
copied the American Morse Code at a speed of 77 
words per minute. Following the contest, Ted wrote 
a letter to his old instructor, Walt Candler, in which 
he complained that the transmitting apparatus would 
not go any faster, and that there wasn't any competi- 

By Harry W. Lewis, W7JWJ1 10352 Sandpoint  
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tion. Ted wrote, "You can't have a contest unless 
there is competition ." 

When Ted first learned the code, he used a buzzer 
set and an ancient typewriter. Consequently, it took 
him nearly nine months to reach the modest speed of 
50 words per minute. So what is the problem now? 
Why hasn't this record been broken? We're sur- 
rounded by electronic keyboards, buffered type- 
writers, and memory devices that Ted McElroy never 
dreamed of. Isn't it time to break this record? Per- 
haps this challenge will initiate a serious attempt to 
do so. 

the competition 
I know a number of operators who can copy Morse 

in excess of 75 words per minute. Just listen to Bill 
Eitel, WGUF, and the members of the Five-Star Net 
as they roar along at this speed. They can do it! Have 
you heard K7BW and his super speed contacts with 
N6A07 Watch Evelyn Headings, W7LLD, make a 
believer out of you as she copies at nearly 60 words 
per minute with a pencil. That's right - with a pen- 
cil. Can she break the world's record? Sure she can. 

Jerry Ferrell, WB7VK1, has a certificate for 69.4 
words per minute. Can he break the record? Well, he 
can as soon as he upgrades to General class and gets 
off the Novice bands. After that his code should 
begin to improve. However, he may be the first 
Novice to exceed 75 words per minute. There are 
many operators that can, and will, break this 42-year- 
old record. Why not this year? 

getting started 
If you're a beginner you might ask how to proceed. 

First, you should learn to type at 75 words per minute 
without error. Many operators copy in their heads 
and lose the ability to transcribe and produce "hard 
copy" of what they receive. In a sanctioned contest 
this is a must. 

What about the code? That's the easy part. How- 
ever, a word of advice. The first half hour of your ini- 
tial exposure to code will determine your learning 
curve. You must develop correct practice habits. 
Here are some tips. Stay away from those who reside 
in self-pity as they struggle to attain 5 words per 
minute but never practice. Don't listen to the "ex- 
perts" who passed 13 words per minute for just one 
minute, one time, down at the FCC office. You can 
do it1 Just a little correct practice every day and you 
can be a winner. Enter that next club code contest 
and you're on your way. 

contest rules 
How about those club code contests? Have you 

ever listened to what is called code? The guy running 
the contest can't make a tape that runs over 20 

words per minute, so he doubles the tape speed. 
Hey, don't do that, fella! It sounds like pure garbage. 
Give the guy who copies a chance! 

What about official rules? For a world record to be 
valid, the contest must be held under rules similar to 
those in effect at the time Ted McElroy participated. 
According to those original rules, hard copy was sub- 
mitted by each contestant. In the event of a tie, the 
text was checked for capitalization of each sentence 
and each proper noun. Text was selected, just before 
the contest, from old newspapers. Dates and com- 
mon punctuation were permissible. Copy was 
machine-generated and transmitted. Dot-to-dash 
ratio was a one-to-three ratio with standard seven- 
element spacing between words. Contestants were 
allowed to bring their own typewriters and ear- 
phones. Three judges evaluated the contestants. 

word count 
What about word count? Our grandfathers count- 

ed four letters for each word. Many Amateurs now 
count five letters for each word. If the bit rate per let- 
ter in the alphabet is computed, it will be found that 
the average bit rate is just in excess of 11 3846 bits 
per letter. This amounts to 56.923 average bits per 
word, plus word space. For years the military used 
the word CODEX, which contains 56 bits of informa- 
tion, plus word space. 

In 1922, a count was made of newspaper print, 
and it was found that the average five-letter word 
contained only 50 bits of information. The word 
PARIS contains 50 bits of information and is the tim- 
ing word now used by the FCC. This later rate, plus 
word space, should be the standard count. 

Addition of numbers and punctuation will change 
the average transmitted rate. That's right. Transmit- 
ted Morse will not be at a constant speed. Speed 
must be averaged. For this reason, the only accepta- 
ble count must be the total bits of information trans- 
mitted in a prescribed time frame. Determining the 
total number of bits transmitted and average speed 
per minute is a simple program for any computer. 

Ever listen to the experts that stand around a ham- 
fest code contest and comment, "That's not 30 
words per minute. I can copy that in my head." They 
are probably the same people who are afraid to try 
the Extra class code examination. Perhaps all of their 
copy is in their head. Now is the time for them to put 
their ears where their mouth is. 

Perhaps soon there will be sanctioned state, 
regional, and national code contests. Then it will be 
your chancel Practice a little every day beginning to- 
day, then participate in the next contest. I intend to 
participate. I intend to beat the world's record. How 
about you? Hope to see you there1 
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tracking satellites 
in elliptical orbits 

Computer program 
and sample problem 
for tracking OSCAR 

The launch failure of the first AMSAT-OSCAR 
Phase Ill satellite was unfortunate but is only a tem- 
porary setback. The delay before the next launch will 
give many Amateurs a chance to get better prepared. 
This article contains information to enable an Ama- 
teur, with the aid of a computer or calculator, to 
track, in azimuth and elevation, a satellite in an ellipti- 
cal orbit. 

The altitude and velocity of a satellite in a circular 
orbit are nearly constant. However, both altitude and 
velocity are always changing during an elliptical or- 
bit. Communication range is greatest at the apogee: 
the point of maximum altitude. This condition corre- 
sponds to the point of minimum velocity with respect 
to an observer on earth. A low velocity means low 
Doppler shift; it also means that the satellite will re- 

main in view for a longer time and will not demand 
rapid antenna tracking. 

The spot on the earth surface directly beneath the 
satellite is called the subsatellite point. A plot of the 
path of this point is the ground track and must in- 
clude the effects of earth rotation. If the altitude and 
subsatellite point are known at a given time, the azi- 
muth and elevation can be found using the same 
equations as for circular orbits. 

Ground station latitude, 6g, and longitude, Ag, will 
be considered positive if the latitude is in the north- 
ern hemisphere and the longitude is west of the 
prime meridian. South latitude and east longitude 
must be entered as negative numbers. 

sample program 
A program for the HP-41C programmable calcula- 

tor and printer was written to test the equations and 
to learn more about elliptic orbits. Table 1 shows the 
variable storage locations. Let's work through an ex- 
ample. Our ground station is located in Los Angeles 
with 6g = 34' and hg = 118'. The orbital parameters 
are: 

By Paul C. Bunnell, WAGVJR, 1053 Nordhal 
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R @ 2 =  0.lse5 

R@J= 32s 
table 1. Storage loca- 

R I B =  1s tions of problem vari- 
ables. 

E l l =  3 

R l 2 =  21.415 

R i 4 =  0.55592 

R 1 5 =  0.5298 

R I G =  0.8337 

R 1 7 =  118 

R 1 8 =  219 

E 1 9 =  39153.2 

RZB= 100 

R 2 1 =  0.1768 

R 8 8  = b 
R 8 1  = R e x R s  
RB2 =. e 
R 8 3  = P:s 
pi34 = CDSds 

= Or table 2. Problem initial 
C 0 S 8 conditions. 

Rae# = E o r  
S I N x s r .  

PB7 = 6s s r  
eCOSE-1 

R 8 8  = s t  
1704 = x s  or 

SINd 
HI8 = T I M E  

I N C R .  
R 1 1  = h r e f  
R 1 2  = T r c f  
R 1 3  = S I N d s  
R 1 4  = S I N 6 4  
R 1 5  = COS-59 
R 1 6  = S I N i  
R 1 7  = A- 
R 1 8  = P 
R 1 9  = R e  
1720 -= ORBIT 
R 2 1  = 11 

-36 21.4 ie4.2 5.6 
-15 22.1 106.6 5.6 

GRCIUHD TRFIcK a 24.E: 169.6 5. -  
15 26 , s  111.3 5.C. 

TlnE LqT LONG RHG 36 2:,,2113.6 5.6 
-3!5 -55.R 159.6 3,: 45 29.8 1l5.9 .!,Ca 
-368 -51.6 lk14.C 4.R 68 ji.5 il8.8 5.6 

- .  -285 -58.5 86.2 4.5 75 z3.3  12#.! ::.s 
-278 -28.8 2.7 4 . 3  38 35.6 122.6 5.6 
-255 -21.4 3 5.8 ie5 36.8 lZj.7 5.5 
-240 -15.5 76.7 5.2 126 38.6 125.2 5.6 
-225 -18.7 77.1 5.3 135 40.5 126.6, 5.5 
-216 -6.7 78.2 5.3 156 42.5 1Z:?.C 5.5 
-195 - 3 ,  73.6 5.4 1G5 44.5 128.2 5.5 
-!88 0 .h  81.3 5.4 :st3 46.5 122.2 5.d 
-165 %,E 53.2 5.5 195 48.9 127.5 5.4 
-158 5.6 55.4 5.5 2!5 51.8  i25.7 3.3  
-135 ' ' 

i . t  8 i .5  5.5 225 53.5 122.4 5.3 
-123 i6.B 69.8 5.6 248 55.3 1!6.9 5 . 2  
- 1  1 .  32.1 5.6 255 56.8 103.j 5.5 
-96 14.i 44.5 5.6 278 56.7 95.6 4.8 
-75 16.6 , 5.6 285 52.4 7 ,  4.5 
-68 i7.S 99.4 5 ,  368 41.4 56.6 4.9 
-4: :? .C 181.8 31.7 4 35.2 3.1 

table 3. Printout of sample 
problem showing tracking 
parameters. Range is in  
thousands of statute miles. 

reference orbit No. 100 
time reference at apogee (Tref) 21.0500 

(HH.MMSS) 

longitude reference at apogee (Aref) go 
inclination (i) 57 O 

argument of perigee (fl) 210° 
eccentricity (e) 0.685 
period of Yz orbit (PSI 328 minutes 

The radius of the earth, Re, is 3963.2 statute miles, 
the normalized gravational constant, p ' ,  is 
0.176842228. We will choose time increments of 15 
minutes. These initial conditions are stored as shown 
in table 2. If ground track information is desired, the 
program is started at label E. The calculator halts and 
prompts you for the number of the orbit you wish to 
investigate. Let's look at orbit 105. Enter that number 
and press the R/S key to resume program execution. 
In a few minutes table 3 is printed. The apogee is at 
time 0, negative times occur before apogee, and the 
RNG (maximum range) column is in 1000s of statute 
miles. Also note that negative latitudes are in the 
southern hemisphere. To print the range with dimen- 
sions of kilometers or nautical miles, it's only neces- 
sary to enter Re in those units. 
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The ground track can be plotted on a northern 
hemisphere polar map or just a piece of polar graph 
paper. I found it useful to use a transparent overlay, 
pivoted at the north pole. The ground track is marked 
on the overlay in grease pencil and may be rotated to 
any desired position. Maximum range information 
may be used to determine if the satellite is within 
range of any two ground stations. 

Another part of the program calculates satellite 
azimuth and elevation. Only lines in which the satel- 
lite is above the horizon are printed. Start the pro- 
gram at label ST and again enter orbit 105. Table 4 is 
the result, showing how azimuth and elevation 
change with time. The asterisk locates the time of 
apogee. It's not necessary to re-enter any of the orbi- 
tal constants to plot other orbits. But, keep in mind 
that elliptic orbits suffer pertubations with time, and 
the latest orbital parameters available should be 
used. 

The program requires one memory module and 
uses the 82143A peripheral printer. Data storage reg- 
isters should be sized to 022. If a card reader is avail- 
able, the program fits on two magnetic cards. 

We're approaching a new era in Amateur satellite 
communications. New techniques and skills will be 
developed in the next few years as we gain experi- 
ence. I hope this article will contribute to those ef- 
forts. 

O R B I ' T  185 

TIHE i Z I R U T H  ELEYRT JON 
22.38 135 ? 4 :15  146 82 
23:4s 135 i z  4:39 i %  2s 
B:%8 132 18 4 4 5  !88 n7 .? i 

6:15 129 23 5:80  247 38 
@:3ij 128 26 5:15 288 86 
8:45 127 32 S: 38 382 :! 4 
1.M 126 -. 

36 ?:45  316 81 
1 :  15 126 41 6 : @ 8  216 78 
1:28 126 45 6:15 351 76 
1 :45  126 48 6:3@ 326 74 
2 : @ @  127 52 6:45 33; 72 
: 127 56 7:89 33: 69 
: 126 59 7: 15 344 6 i  
2:45 129 53 7:36 352 65 
?:&A 1.31 7:45 2 6! 
3:fS i j 3  65 ?.:a@ ;3 .-I ~7 i 

3:36 175 73 8:15 29 58 
3:45* 137 76 3.3A 44 36 
4:8@ i 4 i  74 8 : 4 5  62 11 

table 4. Tracking dynamics 
showing satellite azimuth and 
elevation as functions of time. 
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appendix 
The derivation of the equations is covered in the ref- 
erences, but there are several points of interest. Fig. 
A1 is a view perpendicular to the plane of an elliptic 
orbit. The earth is at one focus, F, and the satellite at 
position S. Also shown are the apogee, A;perigee, 
P; one-half major axis, a; and one-half minor axis, b. 

I 

X 

fig. 1. Geometry of the tracking problem for elliptical 
orbits. 

A circle has been constructed with center, 0, 
bisecting AP, and with radius a. Angle E is identified 
as the elliptic anomaly, and r is the true anomaly. 
Both E and r are related to the mean anomaly, M 
(see eqs. A1 and A3). 

The problem to be solved (sometimes called the 
Kepler problem) is to find E, given At (the time of 
flight from S to A). With E known r can be found 
from eq. A3, and the satellite position with respect 
to the earth is then established. 

We start the solution by approximating the value 
for E ,  calculating M', and generating an error term, 
[. E' is formed and checked in eq. A2 to see if the 
error term has been reduced to zero. If not, return to 
eq. Al, substituting E' for E,  and repeat the pro- 
cess. Only four or five iterations are necessary for an 
accuracy of 1 part in one million. 

Xo is commonly called the longitude of the ascend- 
ing node. It is derived from the argument of perigee, 
0. The location of the subsatellite point is given by la- 
titude 6s, and the longitude, As. Rs is the instantane- 
ous satellite distance from the center of the earth. 
The maximum range is an arc on the surface of the 
earth from the subsatellite point to a location where 
the satellite elevation drops to zero. 
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01*LBL ' S T "  bC. 368 136 S T -  06 206 R T N  
02 XEQ a4 7b MOD 137 X * 0 ?  287*L6L d4 
83 S T 0  00 71 XEQ 08 138 GTO 08 208 F I X  0 
04 CF 12 72 "I- 139 RCL 06 209 SF 12 
05 " T I M E  Ci 73 RCL 05 140 R-D 210 CF 29 

Z IHCITH " 74 RCL 01 141 C O S  211 . - O R B I T  
06 "I- ELEV 75 - 142 RCL 02 212 P R O M P T  

F I T I O H "  76 RCL 09 143 - 213 Q R C L  X 
07 QV IEW 77 / 144 RCL 07 214 Q V I E W  
88+LBL 85 78 FITFIN 145 / 215 QDV 
09 XEQ 81 79 XEQ 86 146 FlCOS 216 ENTER* 
18 F I X  2 80 GTCl 85 147 RCL 08 217 X C >  ZB 
11 68 81*LBL E 148 S I G N  218 - 
1 2 / 82 X E Q  04 149 * 219 RCL 03 
13 RCL 12 83 S T O  00 158 S T 0  05 220 * 
14 HR 84 "GROUND 151 RCL 18 221 2 
15 + TRFICK" 152 + 222 / 
16 RND 85 Q V I E W  153 XEQ 07 223 ENTER? 
17 F I X  0 86 C F  12 154 RCL 80 224 X < >  11 
18 24 87 FlDV 155 - 225 + 
19 M O D  88 " T I N E  156 RCL 88 226 368 
20 I N T  L n T "  157 3.989 227 MOD 
21 16 s9 " I -  L O N  158 .' 228 X< > 11 
22 x > y - ?  G RNG" 159 + 229 15 
23 "I- " 90 FlV IEW 160 PCL 11 230 / 

24 QRCL 'r' 91+LBL 8-3 161 + 2.31 RCL  12 
25 - I - : "  92 X E Q  01 162 368 232 HR 
26 LRS'TX 93 FIX 0 163 MOD 233 + 
27 F R C  94 XEQ 02 164 S T 0  09 234 24 
28 158 95 F I X  1 165 1 235 MOD 
29 * 96 RCL 07 166 RCL 02 236 HMS 
38 X ( Y . 7  97 X E B  08 167 RCL 05 237 S T O  12 
31 "i-6" 98 RCL 89 168 C O S  238 RCL 83 
32 FIRCL X 99 XEQ 08 169 * 239 RCL 113 
33 RCL 08 100 RCL 01 170 - 248 M O I l  
34 l e i  ncns 171 PCL a3 41 RCL 03 
35 - .I-*- .  182 D-R 172 P I  142 - 
36 'g#B3 103 RCL 19 173 .,- 143 S T 0  08 
37 "I- " 104 * 174 2 244 RCL 18 
38 RCL 13 109 - 1  175 E N T E R *  245+LBL 07 
39 RCL 17 186 7. 176 3 246 1 
48 RCL 09 1437 X E U  86 1 7 7 -- 247 P-R 
41 - 108 GTO 03 178 i'+>: 248 X< >Y 
42 S I N  109*LBL 01 179 p, 249 CHS 
43 S T 0  E16 I 1 8  F I X  6 138 RCL 21 250 RCL 16 
44 X <  i L 111 1 1 8 1 2.. 251 * 
45 cos 112 RCL 88 182 1 252 S T O  13 
46 RCL 15 113 RCL 03 183 FCL 02 253 R S I N  
47 * 114 x 184 X t 2  254 S T O  07 
48 R C L  84  115 - 185 - 255 C O S  
49 * 116 P I  186 256 S T 0  04 
50 FCL 14 117 * 187 S T O  01 257 / 

51 R C L  13 1 18 S T O  86 188 CLFI 258 QCOS 
52 * 1 19 EIJTERT 189 FtCL 88 259 RCL 07 
53 + 120eLBL 08 198 R T N  260 S I G N  
54 S T 0  L35 121 CLX lSl+LBL 08 261 * 
55 RCL 14 122 RCL 86 192 "I- " 262 R T N  
56 * 123 R- I l  193*LBL 02 263*LBL 06 
57 - 124 RCL 02 194 RIJD 264 X E Q  02 
58 W C L  15 125 P-R 195 E N 1 E P . t  265 RCL 2 
59 ..,' 126 1 196 QBS 266 X > B 7  
60 RCL 05 127 - 197 X--Y'? 267 Q V I E W  
61 Q C 0 S  128 S T @  07 19E: "I- " 268 RCL 08 
62 S I N  129 CLX 199 108 269 RCL 10 
63 S T 0  09 130 RCL @6 208 X > Y ?  270 + 
6 4 i 131 - 201 "I- " 271 S T O  08 
65 Q C @ S  132 + 20Z S Q R T  272 RCL 83 
66 RCL 06 133 RND 203 X > Y ?  273 X < Y ?  
c.7 S I t i N  134 EC.L 87 204 "I- " 274 S T O P  
&F: * 1 3 5 .-' 205 FtRCI- Z 275 . E N D .  

Program listing for the Hewlett-Packard HP41C programmable calculator. 
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"-\ fact: 
armchair copy I 
begins here 

ask . KAPCLF WBSVOB WDBMQJ . W21SB W71JH KB9NR 
W3lTG W7KHD W9BB 
K4CX4 NBAQW WBSVCI 
K4HCD K8ZYK N9MP 
N4CVV K8ZZO N9BHT 
K5RDP KB8GD W0JO 
W5UKS WB8SHV 4X4AN/W9 

If you've been "readlng the mall" on recent transmlsslons 
from the hams llsted above. you've heard the klnd of sol~d 
copy that rates a 0 5  One reason IS that they've recently 
sw~tched to Shure's new 444D SSBIFM Base Stat~on M~cro- 
phone We've been gettlng glowlng reports on the 444DS 
swltch-selectable dual Impedance feature whlch makes for 
compat~bll~ty and changeabrl~ty from rig to rlg, Improved 
mill~on-cycle PTT control bar (w~th voxlnormal swttch and 
cont~nuous-on capabll~ty), and 11s comprehensive all-new 
wlrlng gu~de The cable leads are arranged to permlt 
~mmed~ate hook-up to transmitters with e~ther Isolated or 
grounded sw~tchlng Ask the hams who own one1 
FREE1 Amateur Radlo Microphone Selector Folder, 
ask for AL645 

444D SSBIFM 
Base Station Microphone 

5Ii11re H r o I t ~ ~ ~ r ~ ,  1111 t i ~ r I r ( y  AVI, I V~II~,~(III I[ 00 '04 
In Lariada A C S~rnmondc 8 Sons Llrn~lfd 
Man~~laclurers ol high l~del~ly components 

mlcrophones, sound systems and related clrcultry 

additional definitions: 
Ps = period of % orbit 

e = eccentricity 

i = inclination 

52 = argument of perigee 

Xref = longitude reference at apogee 

Re = radius of earth 

Rs = distance from earth center to satellite 

p' = normalized gravitational constant 

6g = ground station latitude 

hg = ground station longitude 

Let M = r 1 - - in radians ( $1 
Guess E = M 

M' - M 
= e c o s E - 1  LOOP 1 

60 = sin - I(- sin R sin i)  

X O  = SIGN (60) cos - (s) 
( c o s  R + ' - ) )  + & Xr = SIGN (6s) cos - cLs 

- Xo + Xref 

Rs - p' (1 - e2)(Ps/r)2/3 - - 
Re 1 - e cos I' 

maximum range = &, [cos- (%)I 
8 = cos- '[sin 6s sin 6g + cos 6s cos 6g cos (hr - Xg)! 

sin 6s-cosesin 
azimut h = cos - J ( cos 6g sin 0 

gs in  (hr - hg) < 0, aximuth = 360 - azimuth 

elevation = tan-' 
cos 8 - Re/& 
(sine) 

Note: SIGN(x) = - 1 ifx u negative 
+ 1 tyx  is positive or zero 

ham radio 
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Qualifv VHWUHF Kits at Affordable Prices - 

I 
Use with any exciter; works with input levels as 
low as 1 mW. 
Use low power tap on exciter or simple resistor 
attenuator pad (instructions included). 
Link osc with RX converter for transcelve. 

NEW LOW-NOISE DESIGN 
Less than 2 dB noise figure. 20 dB gain 
Case only 2 Inches square 
Specify operating frequency when orderlng 

MODEL P30VHF PREAMP, available in many vemlona 
to cover bands 28-300 MHz. 

MODEL P432 UHF PREAMP, avallable In versions to 
cover bands 300-650 MHz. 

STYLE VHF UHF 

Kit less case $1 2.95 $1 8.95 
NEW LOW-NOISE DESIGN Kit with case $18.95 $26.95 

RF RANGE OUTPUT RANGE 

external attenuator. Many freq. ranges available. 
CA432-2 432-434 

Easily modified for other ti and if ranges. 

VHF UHF 

$34.95 549.95 
$39.95 $54.95 

XV2 Wired and tested . . . . . . . . . . . . . . . . . . . . . . . . $109.95 

XV28 2M ADAPTER KIT - $24.95 

R75A0 VHF Kit for monltor or weather sanelite wrvlcs. 
Uses wlde L-C filter. -60dB at f 30 kHz.. . . . . . . $89.95 

R75B8 VHF Kit for normal nbfm servica. Equivalent to mc6l 
T51-30 10 Meter, 2W Kit.. . . . .&bd.95 transmbnS0dBatf 17 kH~gOdBat f  25kHz.. .$74.95 

T51-50 6 Meter, 2W Kit.. . . . . .W.95  R75C' VHF Kit for repeaterserviceor high rf densityarea. 
T51-150 2 Meter, 2W Kit. ... .. . $44.95 .60dBstfl4W~gOdBf22kHz.-lOOdBf30ltHz.. ..$84.95 

R75D9 VHF Kit forspllt channel operation or repeater in 
high density area. Uses 8.pole crystal filter. -60dB at 

AND PA I N  ATTRACTIVE CABINET 
i9 kH&-100dBatf 15kHzTheu f f lma te~r l . .  . $99.95 

*SpecHyband: 1OM.6M. 2M,or220MHz Mayalsobeused 
Far less than the cost of many 10W units! for adjacant commercial banda Use 2M version for 137 MHz 

Now, the popular Hamtronics* Transmitting Convertera WX satellites. 

and heavy duty Linear Power Amplifiers are available as 
complete units in attractive, shielded cabinets with BNC ver Kits, similar to R75, but for 
receptacles for exciter and antenna connections. Perfect se front end. Add $10 to above 
setup for versatile terrestiai and OSCAR operations! Just tter to model number ason R75.1 

M o r e  Details? CHECK-OFF Page 110 march 1981 51 



protection for your 
solid-state devices 

Fail-safe regulator 
for bench supply 

reduces mortality rate 

Many Amateur experimenters have learned from 
experience that active solid-state devices are not as 
forgiving as vacuum tubes. A 6L6 for example can 
absorb considerable abuse and keep right on work- 
ing; long ago we discovered we could avoid a cata- 
strophic failure by quickly switching off the power 
supply when the plate began to glow. 

Unfortunately, solid-state devices don't provide us 
with that opportunity. High-performance devices 
such as vhf or microwave transistors react quickly 
and violently when overloaded; the time required for 
a GASFET to destroy itself is considerably less than a 
microsecond. In view of the relatively high cost (and 
consequent scarcity) of these devices, it seems ap- 
propriate to attack the problem at the source - the 
power source. 

Accidents can and do happen. Consider a typical 
0-30 volt bench power supply adjusted to 10 volts 
output, connected to a transistor circuit for test. If 
the supply includes a large capacitor across its out- 
put terminals, it is a potential transistor killer. In the 
event we should inadvertently increase the output 
voltage (perhaps by bumping the knob), even though 
the power supply's current limiting mechanism 

should react properly to the ensuing overcurrent con- 
dition, the energy already stored in the output capac- 
itor can create a transient that may destroy the tran- 
sistor. 

built-in protection 
If a circuit employing a bipolar transistor is to be 

tested at known, fixed voltage and current, protec- 
tion can be built in. The single-stage transistor ampli- 
fier shown in fig. 1 is a typical example. An amplifier 
of this kind is essentially damage proof. 

general-purpose regulator 
A general-purpose bench power supply regulator 

is illustrated in fig. 2. This regulator is particularly 
useful when testing power amplifiers. It includes pro- 
visions for setting the maximum available voltage 
and current levels to desired safe values. In the cir- 
cuit shown, the 12-volt zener at the output is used as 
backup for the MOSFET shunt regulator. If the 
regulator should fail, the zener would limit the output 
to 12 volts. 

R1 sets the maximum available load power, which 
in this case is 1 .011 watts: 

where Ein = 18.7 (manufacturer's tolerance) 
Rl = 91-5 percent (tolerance) 

Note that this maximum power condition provides 
98.9 milliamperes and 9.0 volts. Any increase in load 

By Henry H. Cross, WlOOP, 111 Birds Hill 
Avenue, Needham, Massachusetts 02192 
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CI8V 

+ 7 8 V  OR LESS 

SELECTED VALUE 
o ~ r  T r P r c r L  :. 

NE-g41 Exc.pl as I n l l U t a  deelnml 
V~IU" 01 U ~ S I U I C .  e n  In mkm. 
hmd. (rFk 0th.n 4- h PILOIW 
ads (pry r w l s u n m  a n  In ohms 
I,-1,000 u -  1.mwo 

fig. 1. An amplifier with built-in protection. 

current beyond this point will take the shunt regula- 
tor off-line, and the output voltage land load power) 
will drop, as shown in fig. 3. The maximum current 
the regulator can supply is 198 milliamperes. 

To provide flexibility, the bench regulator should 
include provisions for changing R1. I suggest that the 
control be located where it normally would be inac- 
cessible; this is insurance against accidentally chang- 
ing its value. In any event, avoid making R1 a front- 
panel control knob. 

You can adjust the transient response of the shunt 
regulator for minimum overshoot by selecting speci- 
fic values for C1 and R3. Use a telegraph key as a 
momentary shorting device while observing the out- 
put voltage on a high-speed oscilloscope. I used a 
combination of 180 ohms and a 0.01-pF capacitor for 
proper damping, but other supplies may require dif- 
ferent values. Also check the transient response 
when the power supply is turned on and off. R 8  and 
C3 provide high-frequency feedback for stability. 

The bench power supply regulator also includes an 
adjustable Svolt negative supply. A 741 op amp is 
included to provide good regulation; only a limited 
current capacity is needed. Gate bias should reduce 
(become less negative) in response to clockwise rota- 
tion of the control. VD should increase with clock- 
wise control rotation. In either case, current in- 

TO CURRENT 

POWER DIODES 

CW 
R ADJ 

101 
NEGATIVE 

YO CONTROL 

R 3  CI: SEE T E X T  

fig. 2. Basic essentials of a bench supply regulator. 
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creases with clockwise rotation. With some addition- 
al effort, you may be able to adjust the control-circuit 
parameter values so that the output voltage and cur- 
rent match the dial readings. 

18 - 

1 6 -  

I 4  - 

I,? - 
low-voltage regulators 

Lower power GASFETS generally require 5-50 milli- 
amperes at approximately 3 volts. It would be desir- 
able to use a Cvolt zener at the output in this case as 
backup for the shunt regulator; however, since 
zeners in this voltage range don't exhibit the sharp 
knees of higher voltage types, the regulator is in need 
of some other kind of protective device. 

Fig. 4 illustrates a crowbar circuit that can solve 
this problem. The circuit consists of a shunt SCR that 
fires when the regulator output voltage exceeds a 
preset value. The drop across the forward-conduct- 
ing SCR is about 0.8 volt, not small enough to turn 
the supply completely off, but low enough to provide 
a good measure of protection. 

An LM339 comparator functions as an open-loop 
op amp. R6 is adjusted so that the output will go low 
if the regulator output exceeds 3.1 volts. When this 
happens, the trigger voltage goes high, firing the 
SCR. Note that the anode sustaining current is about 

\ 
\ 
\ 
\ 
\ 
\ 
\ 

P 

4 - 

2 - 
CROWBAR TRIPPED d 

0 v 
1 I I 

0 5 0  100 I 5 0  2 0 0  

ID - ( " A 1  

fig. 3. Performance of the general-purpose 
bench power-supply regulator. Maximum 
power condition is 98.9 milliamperes at 9volts. 
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0 5 
I W  

"D 
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R 2  
1 0 0 -  500rnA 
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I 
I 
I R E S E T  
I 

- 1 z v d ~ - 1 2 v  
REGULATED 

o-R711m. co11~1,nt :.M,.*U. 
R1 Is loohms or more, 10 *.Its. 
SCRIs MCA1OB.I Or MCR406.1 
0r.q"lv.l.nl. 

-12v  

Exe.pl # S  Indls.l.d, d.clm.1 
wIu.. of C.P.SII~IIC. at, In mrcra 
1.r.d. 1°F); 01h.r~ .re In ~1~01.1-  
ad. IpFk ~n.111.nC.1 ere In ohms. 
k - 1 . W  M = l . W , W  

fig. 4. Crowbar circuit for low-voltage regulators. 
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Model 1240 

Full general coverage reception, 0-30 MHz, with *The famous Drake full electronic passband tuning system 
no gaps or range crystals required. is employed, permitting the passband position to be 

Continuous tuning all the way from vlf thru hf. adjusted for any selectivity filter. This is a great aid in 
interference rejection. 

Superb state-of-the-art performance on a-m, ssb, 
RvY, and cw-and it transceives with ~~~k~ TR7. *Three agc time constants plus "Off" are switch-selected 

from the front panel. 

*100% solid state broadband design, fully synthesized with Complete transcelvelseparate functions when used with the 
a permeability tuned oscillator (PTO) for smooth, continous Drake TR7 transceiver are included, along with separate R7 
tuning. R.I.T. control. 

*Covers the complete range 0 to 30 MHz with no gaps in *Specla1 multi-function antenna selectorlS0 bhm splitter is 
frequency coverage. Both digital and analog frequency switch-selected from the front panel, and provides 
readout. simultaneous dual receive with the TR7. This makes 

*Special froptend circuitry employing the high level double possible the reception of two different frequencies at the 
balanced mixer and 48 MHz "upconverted" 1st i-f for same time. Main and alternate antennas and vhfluhf 

superior general coverage, image rejection and strong converters may also be selected with this switching 

signal handling performance. network. 

Complete frontend bandpass filters are included that The digita1 readout the R7 be used as a 150 MHz 
operate from hf thru vlf. External vlf preselectors are not and is switched the panel. Access thru 

required. rear panel connector. 
a10 dB pushbuttoncontrolled broadband preamp can be *The built.in power supply operates from 100, 120, 200, 240 

activated on all ranges above 1.5 MHz. Low noise design. V-acv 50160 Hz* Or 13.8 V-dc. 

Various optional selectivity filters for cw, RTTY and a-m are The R7 includes a built-in speaker, or an external  rake 
switch-selected from the front panel. Ssb filter standard. MS7 Veaker may be used. 

*Special new low distortion "synchrophase" a.m detector Built-in 25 kHz calibrator for calibration of analog dial. 
provides superior international shortwave broadcast Low level audio output for tape recorder. 
reception. This new technique permits 3 kHz a-m sideband up to eight crystal controlled fixed channels can be 
response with the use of a 4 kHz filter for better selected. With Drake Aux7 installed.) 
interference rejection. 

Optional Drake NB7A Noise Blanker available. Provides 
*Tunable i-f notch filter effectively reduces heterodyne true impulse type noise blanking performance. 

interference from nearby stations. 

Specifications, availability and prices subject to change without notice or obligation 

R. Lm DRAKE CO M pANy 540 Richard st . ,  ~ ~ r n ~ s ~ r g .  O ~ I O  45342 USA 
Phone: (513) 866-2421 9 Telex. 288-017 
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just like adding a 10-watt amp 
to your 2-meter hand-held ... 

True % wave gain antenna 
Dramatically boosts reception as well 

as transmit range 
Individually tuned matchlng network 
Base springltuned coil protects radio as 

well as antenna from accidents 
4 .~  Extends to 47", telescopes to only 8" 

BNC connector fits most current hand- 
held and portable radios 

Better than 1.5:1 VSWR across the 
entire 144-148 MHz band 

Only $24.95 from your dealer or 
postpaid from VoCom 

(Illlnols residents please vnclude 6 2  10188 tax) 

Ash #boat eur 25.50 and 100 watt mymhrs Ibribrd-hrlrls 

PRODUCTS CORPORATION 

Other tubes md Klystrons alro wanted. 

5 milliamperes, and it might be less than what the 
FET is drawing; so we have to keep triggering it. 
Normally the current through R6 is pulled to ground 
through the associated forward conducting tran- 
sistor 02. 

Another comparator compares the voltage across 
current-sensing resistor R2 against a bucking 
voltage. When the preset current limit is exceeded, 
the SCR triggers. R5 is the current-limit control. 

Both comparators are operated from a single pow- 
er supply, with the GND terminals grounded. Under 
this condition, operation may become erratic if any 
of the op amp inputs go below ground by more than 
0.5 volt. To avoid a possible problem here, the 
HP2800diodeand 510-ohm resistor should be included 
as shown. 

The current meters are located across terminals 
b-c, after the crowbar (for obvious reasons). If the 
crowbar circuit should fire, the output voltage will 
drop to some value less than 1 volt, and the current 
will fall to a low value. To reset the regulator, turn off 
both power supplies, wait one second or longer, and 
turn them back on again. Note that the order in 
which the supplies are turned on or off is unimpor- 
tant because, if the negative voltage is lacking, the 
positive voltage will not come on. 

If a double-pole, single-throw toggle switch were 
connected between the regulated input voltages and 
the regulator, it would function as a RESET control. 
This is indicated at the left in fig. 4. The reset 
switches are normally closed. 

The circuits of figs. 2 and 4 also include LEDs, 
which indicate that each power supply is ON. An- 
other LED indicates that the overcurrent circuit has 
tripped. When not otherwise indicated, the transis- 
tors are 2N3904 or 2N2222s. The comparators are 
LM339,393,2901, or 2903s. 

summary 
Power supplies used for experimental purposes 

should be equipped with fail-safe regulators, in- 
cluding: 

1. Reverse voltage protection 
2. Overvoltage protection 
3. Thermal runaway protection 
4. Limited available power 

Regulators should be equipped with limit controls 
on output voltage and current. (Limit controls should 
not be confused with adjustments.) Shunt-type reg- 
ulators can be power limited and stable without 
requiring a large energy-storing, transistor-killing 
capacitor across the output terminals. Simple elec- 
tronic biasing circuits are generally best. 

ham radio 
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NRI dl train you at home 
to be an electronics professional 
in the wide world of 
communications. 
Learn to service, repair, and 

install everything from 
microwave antennas to 

two-way radios.. . h m  radar 
sets to TV transmitters. 

F- - .- 

So other honie-stud\. course nives you Microwave Relay 

such complete, trainink in &many 
fields of communication. No other gives you the 
actual bench traininn with kits and demonstra- 

Mobile Radio 

tion.uni& wiaHydki" for lc~ming, Only L% - 
NRI gives you the thorough preparation and 
training you need to achieve professional com- 
petence in the wide world of communications. 

Learn at Home -\ 
CB Radio 

in Your Spare Time 
Learn at your own pace, rig111 in your own 

home. There's no need to quit your job or tie up your 
evenings with night classes. No time or gas wasted 
traveling to school.. .NRI brings it all to you. You leam 
with NKI-pioneered "hite-size" lessons and proven, 
practical "power-on" training. 

Build Your Own 2-Meter, 
Digitally Synthesized VHF 

ltansceiver 
NRI training IS "h:~ntl\-on" training. You get 

hones! bench experience as you huild and test this 

AM 1 FM Broad-ring 

industrial-quality w w a y  radio and power supply You 
reinforce theory lessons as you induce and correct 
faults, study individual circuits and learn how they 
interface with others. Or, at your option, you can train 
with a fully-assembled fortychannel mohile CR and 
hase-station power supply converter. 

You also build and keep for use in your work a 
transistorized volt-ohm meter and digital CMOS fre- 
quency counter. NKI wen gives you special lessons to 
get your Amateur [.icerise so you can go on the air with 
your VHF transceiver. 

FCC License or Full Refund 
In all, you get 48 lessons, 9 special reference 

texts, and 10 training ki &...the training you need to 
hecome a profesional. And NRI includes training for 
the required FCC radiotelephone license examination. 
You pass orpur  lrrilion udl k wfundedinfull. This 
money-hack agreement is valid for six months after the 
completion of your course. 

Free catalog, 
No Salesman Will Call 

NRl's free, 100-pag full-color catalog shows all 
the equipment you get, dmrihes each lesson and kit in 
detail, tells more ahut the many specialized fields we 
train you for. I t  includes :ill facts on other interesting 
areas like TV and audio servicing or digital computer 
electronics. Mail the coupon and see how we can make 
you a pro. If coupon has been removed, write: NKI 
Schools, 3939 Wisconsin Ave., Washington, D.C. 20016. 

Learn the truth about your 
your antenna. 
Find its resonant fequency. 
Adjust it to your operat- 
ing frequency quickly and 
easily. 

If there is one place in your station where 
you cannot risk uncertain results it is in 
your antenna. 

The Palomar Engineers R-X Noise Bridge 
tells you if your antenna is resonant or 
not and, if it is not, whether it is too long 
or too short. All this in one measurement 
reading. And it works just as well with 
ham-band-only receivers as with general 
coverage equipment because it gives 
perfect null readings even when the 
antenna is not resonant. It gives 
resistance and reactance readings on 
dipoles, inverted Vees, quads, beams, 
multiband trap dipoles and verticals. No 
stat~on is complete without this up-to- 
date ~nstrument. 

Why work in the dark? Your SWR meter 
or your resistance noise bridge tells only 
half the story. Get the instrument that 
really works, the Palomar Engineers R-X 
Noise Bridge. Use it to check your 
antennas from 1 to 100 MHz. And use it 
in your shack to adjust resonant frequen- 
cies of both series and parallel tuned cir- 
cuits. Works better than a dip meter and 
costs a lot less. Send for our free 
brochure. 

The price is $55.00 in the U.S. and 
Canada. Add $3.00 shippingthandling. 
Caltfomia residents add sales tax. 

Wlllscboob IJ N/Audbh%h S m  Smiciq IJ lhp,ltal Ekrtrmics Ekcmnic I 
McCm HIII Lontinnng m m b m  E h - a n i a  'Ikhnologv ' ~ I C  Elmnics 

EducWon Cmler wlh CB FCL bcemer krmft IJ Small Enwne Repa~r 
3939 b n w n  Awnue Moblk Manne Elmon16 Flenrical Applnnct Servicing 

I 
Wah~nyton D C 20016 ~8 \pgldar cmIw A u t o m w  Mechan~cr I 

IJ Computer Fkctrorucs Including Auto hr Condlrton~ng 
M~crocomputers kr hndtlbrung. RdrlfmIion. & 

I 
NOSALg9HANVaLC4U Heating Includmg \olu k h n o b  I 

I AU rrna a m  apprond u h  GI bll Check for dmib I 
I I 

I 
Sw 

I 
I I 
I ~tymmw I 
I ~ocredltcd ty the Wlthq Cotnmlsbn d k  Nntlonal Home Shldy Cwndl 

y"fL5t I 

- 
1 '  

Fully guaranteed by the originator of 
the R-X Noise Bridge. ORDER YOURS 
NOW! 
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Only 
TEN-TEC 
Oflets A 

Money Back . 
Guarantee. 

See your nearest 
participating dealer 

for details 
on this new 

no-risk 
trial offer. 
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TEN-TEC PARTICIPATING DEALERS 

Alabama 
Alabama Treasure Hunter 
Huntsville 

California 
Ham Radio Outlet 
Anaheim 
Ham Radio Outlet 
Burlingame 
Ham Radio Outlet 
Oakland 
Ham Radio Outlet 
San Diego 
Ham Radio Outlet 
Van Nuys 

Colorado 
CW Electronics 
Denver 

Connecticut 
Hatry Electronics 
Hartford 

Delaware 
Delaware Amateur Supply 
New Castle 
Amateur & Advance 

Communications 
Wilmington 

Florida 
Mike's Electronics 
Fort Lauderdale 
Hialeah Communications 
Hialeah 
Amateur Electronic Supply 
Orlando 

Idaho 
Custom Electronics 
Boise 
Ross Distributing Co. 
Preston 

Illinois 
Organs & Electronics 
Loc kport 

Indiana 
Lakeland Electronic Supply 
Angola 
The Ham Shack 
Evansville 
Electronic Communications 

industries 
South Bend 

Iowa 
Hi Inc. 
Council Bluffs 

Massachusetts 
Tufts Radio Electronics 
Medford 

Michigan 
Omar Electronics 
Durand 
Radio Parts. Inc. 
Grand Rapids 

Missouri 
H e n y  Radio 
Butler 
Ham Radio Center, Inc. 
St. Louis 
Mid-Com Electronics 
St. Louis 

Nebraska 
Omaha Amateur Center 
Omaha 

Nevada 
Amateur Electronic Supply 
Las Vegas 

New Jersey 
Radios Unlimited 
Somerset 

New Mexico 
Pecos Valley 
Amateur Radio 
Roswell 

New York 
Grand Central Radio 
New York 
Ham Radio World 
Onskany 

North Carolina 
Bino Communications 
Greensboro 

Ohio 
Ken-Mar Industries 
North Canton 
Universal Amateur Radio 
Reynoldsburg 
Amateur Electronic Supply 
Wickliffe 

Oklahoma 
Radio incorporated 
Tulsa 

Oregon 
Eugene Radio Supply 
Eugene 

Pennsylvania 
Supelco Inc. 
Bellefonte 
South Hills Electronics 
Pittsburgh 
C a n  Electronics 
Telford 
Ham Buerger Inc. 
Willow Grove 

South Carolina 
GIZMO Communications 
Rock Hill 

South Dakota 
Burgharat Amateur Center 
Watertown 

Tennessee 
ARSON 
Madison 
Germantown Amateur 

Supply 
Memphis 
J-Tron 
Springfield 

Texas 
Texas Tower 
Plane 

Virginia 
Tuned Circuit 
Hamsonburg 
Radio Communications Co. 
Roanoke 

Washington 
Amateur Radio Supply 
Seattle 
C-COM 
Seattle 

Wisconsin 
Amateur Electronic Supply 
Milwaukee 

Reduce ORM with improved IF selectivity 
The XF-9B crystal filter is the heart of good, modern receiver 
(and transceiver) designs. It is used between the mixer stage and 
the IC IF amplifier stage lo suppress adjacent channel in- 
terference by over 100 dBs. 

XF9B I.C. IF XF910 DET. 

The XF-96 can also be used to upgrade older receiver desi ns 
which use vacuum tube or discrete transistor IF ampiivier 
stages. PRICE 568.80 plus shlpping. 
S p . c l l l ~ t l ~  XF-90 
Center Frequency 9.0 MHz 

Export Inquiries Invited 

1296 MHz EQUIPMENT 
Announcing the new 1296 MHz units 
by Microwave Modules. 

( 0 %  b r i b e  l i l t  t v l  ! .O~,~P, '< . ,  MMb179h 1 4 4  
LOW ' ~ 0 s ~  ill 8.1 V l  Pr~drn l i ' , e r  MMdlZqb 
L o w  Pqvr, i I l t A H  !RAU',VI H!ER MM117Ut~ I 4 4  

nus 1(1 IYI ~ ~ U I I I  1296 Mnt lemt manna l rws l r t C s  

TRANSVERTERS FOR ATV 
OSCARS 7,8 & PHASE 3 

Transverters by Mtcrowave Modules and other manulacturers can convert your 
exlsllng Low Band rlg lo operate on Ihe VHF & UHF bands. Models also 
available lor 2 M  lo 70cm and lor ATV operators lrom Ch2/Ch3 lo 70cms. 
Each lransverter conlatns both a Tx up-converter and a Rx down-converter. 
Wrtle lor dela~ls of the largest select~on ava~lable. 

SPECIFICATIONS: 

Receiver Gain 

ANTENNAS (Foe CONCORD, VIA UPS) 
144-148 MHz J-SLOTS 
8 OVER 8 HORIZONTAL POL. + 12.3 dBd D812M 555.95 
8 BY 8 VERTICAL POL. DII2M-VERT. $65.60 

8XYl2M $57.75 

420-450 MHz 
MULTIBEAMS 

For local. DX, OSCAR, 
and ATV use. 

UHF LOOP YAGlS 
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Questions and Answers 
Entries must be by letter or post card only. No telephone requests 
will be accepted, All entries will be acknowledged when received. 
Those judged to be most informative to the most Amateurs will be 
published. Questions must relate to Amateur Radio. 

Readers are invited to send a card with the question they feel is 
most useful that appears in each issue. Each month's winner will 
receive a prize. We will give a prize for the most popular question of 
the year. In the case of two or more questions on the same subject, 
the one arriving the earliest will be used. 

congratulations to.. . 
WDSGMF, for his question about 

decibels (dB) in the September, 1980, 
issue of Ham Radio Horizons. Several 
readers commented on the useful- 
ness of that question and the answer 
given. The subject of dB has mysti- 
fied thousands of Amateurs and still 
shows up in discussions of electron- 
ics theory and in an exam question 
now and then. Thanks to WD5GMF 
for asking the question and thanks to 
those of you who took the time to 
comment. 

narrow-band 
voice modulation 

Please explain the narrow-band 
voice modulation system now being 
used by some Amateurs. Paul 
Drunen, KAICMZ. 

This modulation system is being 
tried in both Amateur and commer- 
cial radio circles, with the expectation 
that it will allow more signals per 
band, or permit closer spacing of 
channelized communications such as 
vhf business, police, and aircraft. The 
principle of operation is to carefully 
shape the audio from the microphone 
by slicing it into essential segments, 
then processing those segments 
before they reach the modulator. 

There are several natural gaps in 
speech; some of these gaps are 

essential and some are not. One non- 
essential gap occurs between approx- 
imately 600 and 1,000 Hz. Speech 
sounds below 600 Hz are essential 
and preserved. Sounds above approx- 
imately 1,500 Hz up to 2,500 or 3,000, 
are essential and are likewise pre- 
served. There are small gaps in this 
high range, and they, too, are essen- 
tial for the understanding of speech, 
thus are preserved along with the 
sounds. 

The sounds below 600 Hz are 
transmitted as is, but those in the 
upper band of 1,500-2,500 Hz are 
inverted and shifted lower in frequen- 
cy, then combined with the low 
(250-600 Hz) audio, and fed to the 
modulator. This process not only 
closes the non-essential gap just 
above 600 Hz, but also reduces the 
total width of the audio signal to 
something like 250-1,600 Hz (there is 
an optional system that provides up 
to 2,100-Hz width if desired). 

Additionally, the audio signal is 
processed for more nearly constant 
amplitude in the transmitter (com- 
pressed), and then expanded in the 
receiver, in a process called com- 
pandoring. 

The modified audio must be fed 
through a special circuit in the 
receiver to eliminate the processing, 
which restores the proper gap and 
turns the audio "right-side-up." 

At this time, the system uses sever- 

al specialized ICs in the transmitter 
and receiver. It is undergoing many 
tests and evaluations of effectiveness 
for Amateur and commercial use. 

recommended reading 
Harris, R.W., and Gorski, J.C., "A 

New Era Voice Communications," 
QST, December, 1977. Harris, R.W., 
and Cleveland, J.F., "A Baseband 
Communications System," QST, 
November, 1978 (part I), and Decem- 
ber, 1978 (part 2). Also, The Radio 
Amateur's Handbook, 57th edition, 
1980, ARRL, Newington, Connecti- 
cut 061 11, Chapter 14. 

USB, LSB, or DSB? 
Would you please explain the dif- 

ference between USB, LSB, and 
Double Sideband. Stephen Serio. 

Fig. 1 will help you understand 
these three modes of voice communi- 
cation, and how they got that way. 
At A, you see an ordinary amplitude- 
modulated carrier, abbreviated a-m. 
It is a natural outcome of the process 
of modulating an rf signal with a 
voice signal. It is made up of a carrier 
and two sidebands, one above and 
one below the carrier. 

If the modulation takes place in a 
balanced modulator, the carrier is bal- 
anced out (nulled), and the result is 
two sidebands with no carrier, B. 
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FOR THE 
EXPERIMENTER 
CRYSTALS & KlTSlOSClLLATORS RF MIXERS RF AMPLIFIER POWER AMPLIFIER 

OX OSCILLATOR 
Crystal controlled transistor . 3  to 20 MHz, OX-Lo, Cat. No. 
035100 20 to 60 MHz, O X - E a t .  No. 035101. 
Specify when ordering. $6.31 ea. 

Spec#y when ordering. 

OF-1 OSCILLATOR 
Resistorlcapacitor circuit rovides osc over a range of freq with 
the desired c stal. 2 to ~!MHZ. OF-1 LO. Cat. No. 03t108. 18 
to 60 MHz, 0?-1 H Cat. No. 035109. 
Specify when ordering. $5.42 ea. 

PAX-1 TRANSISTOR RF POWER AMP 
A sin le tuned output amplifier desi ned to follow the OX 

oscflator. Outp~@ up to 200 mw: &pending on frequency 
and voltage. Ampllfler can be ampl~tude modulated 3 to 30 

MHz, Cat. No. 035104. 

0 
Specify when otder~ng. $7.34 ea. 

d h e  the MXX-I M i a  Single tuned 
MHz. Lo Kit. Cat. No. 03512.20 to 

MHz HI Kit, Cat No 035103 
$7.02 ea. 

BAX-1 BROADBAND AMP 

w~th 6 to 30 db gan Cat No 035107. 

e r a  u a m i e r  i c h  m a  u s  a a tuned or 
untuned unlt m RF and audlo appl1cat1ons..20 Hz to 150 MHz 

Spdy when ordenng $7.34 ea 

.02% Callbratlon Tolerance 
EXPERIMENTER CRYSTALS (HC 6lU Holder) 
Cat. No Spec~ficatlons 
031 080 '3 to 20 MHz - For use In OX OSC Lo $6.88 ea. 
031081 '20 to 60 MHz - For use In OX OSC HI $6.88 ea. 
031300'3 to 20 MHz - For use In OF-1 L OSC $6.88 ea. 
031310'20 to 60 MHz -For use In OF-1 H OSC $6 88 ea. 

Shippng and w a g e  (insode U.S.. Canada and Mexico only) will 
be prepad by Inlematanal P m  quoted for U.S.. Canada and 
Mexm orders only. Orders for shlpment to dher awntnes will be 
quoted on request 

INTERNATIONAL CRYSTAL MFG. CO.. INC. 
10 Nmh Lee Oklahoma Clly Okla 73102 
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Here is an exciting new device to im- 
prove your reception on 160. 80, the 
broadcast band, and on VLF. 
It is well known that loops pick up tar less 
noise than most other antennas. And 
they can null out interference. Now 
Palomar Engineers brings you these 
features and more in a compact, careful- 
ly engineered, attractive desktop 
package. 
Unlike ordinary direction-finder loops, it 
tilts to match the incoming wave front. 
The result: Deep nulls up to 70 db You 
have to l~sten to believe it1 
Does the Loran on 160 give you a 
headache? The loop practically 
eliminates it. Broadcast station 2nd har- 
monic ruining your DX? Turn and tilt the 
loop and it's gone. Does your friend In 
the next block with his kilowatt block 
those weak ones? Use the loop and hear 
him fade out. 
Loop nulls are very sharp on local and 
ground wave signals but usually are 
broad or nonexistent on distant skywave 
signals. This allows local interference to 
be eliminated while DX stations can still 
be heard from all directions. 
The loops are Litz-wire wound on RF fer- 
rite rods. They plug into the Loop 
Amplifier which boosts the loop signal 20 
db and isolates and preserves the high Q 
of the loop. The tuningpontrol peaks the 
loop and gives extra preselection to your 
receiver. 
Plug-in loops are available for these 
bands: 

10-40 KHz (Omega) 
40-1 50 KHz (WWVB. Loran) 
150-550 KHz (VLF) 
540-1 600 KHz (Broadcast) 
1600-5000 KHz ( 160 B 80 

meters) 
5-1 5 MHz (HF-1) 

Send for free descriptive brochure. 

Loop Amplifier $77.50; Plug.in Loop 
Antennas 559.95 each (specify frequency 
band). To order add $3 packinglshipping. 
California residents add sales lax. 
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No Frills, Just Low Prices 

waves 
are a breeze! 

Measuring VBWR fa as simple as ialling 
TR-7800 

offaBurfbOardFOrwardpowerupto 
50kWandreflectedpowerdownto 100mW 

S36495 
- and even below - am read dlrecWy from 

our 1000-A Directional RF Meter. 
IC 255A 
W/HM-8 

A oonvenient chart converts them to VSWR 
FT-480R 

s33995 s46995 
IC-260 IC-2AT 
s43995 s25495 

Hams, 2-wqy and commercial bmadmwters depend on 
THE MAINE SOURCE for 2-yeas-ted TR-9000 TR-2400 
RF products-quality meters, couplers and loads. s44995 s35495 
Call us, toll-free, for the name of your local 
m b u t o r .  Our world-wide network ie ready to WE ALSO CARRY TEN-TEC. 
serve you. . . with a smile. DAlWA AND MFJ 

I CALL OR WRITE FOR QUOTE. 

, , , r c 1  , ? V L > , f  . < . , r f - c , , r f R  c. .P , , , l  IT,#!> R ' ,  T , L ' * R  

I . . i l M  StLtClARLt 1LA1 5) I l f 5 . A I > J d I I A B L i  I O E l t - 7 A G  A"D 
ANTI-P~IA:IC ? . w i r  ILOIIL . ALL IN ~Y'IIHEIIZLD AINAI:RAL 

Scc HR J ~ n , ' 3 9 ~ C O M P L t I t  SYSTfM.1(IlS.LIOARDS - BROCHURtS 

Hildreth Engineering 

from Barker & Williamson, Inc. I 
Model 422-2 Two Meter TVI, I 
Harmonic Filter. 
A quality filter in a 
small package. 
Power capability to 175 
watts FM-AM-350 
watts PEP 
Size: 
3 " L x l N " x l N "  
SO239 Connectors 
Impedance 50175 ohms 

See your Dealer or Write: 
Barker & Williamson, Inc. 
10 Canal Street 
Bristol, Pa. 19007 - J 

MVC our 010 11 dlpl,. COnnectOr us EO.. 
SO 239 -he! m o l w  ~nto p8.s~ ltllsd DIUUC 

p e 1 M  Cmmoan,on ~ n s u ~ ~ ! o , ~ l (  1Ym 

BUDWIG MFG. CO. m 00x829. ~.mona.  C A B X ) ~ ~  
Ca. Re$. add 6% Sales Tax 

- 

NOT 
A 

SUBSCRIBER? 
DO IT 

TODAY! 
use the handy card between 

pages 22 & 23 
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The next step is to filter out the un- 
wanted sideband by a mechanical or 
crystal filter that passes only the side- 
band you want, C. To obtain the 
other sideband, you could use another 
filter to pass that one and reject the 
unwanted one. However, that's too 
expensive. 

A simpler, and less-expensive way, 
is to change the frequency of the 
crystal that supplied the carrier for 
the modulator in the first place. Thus 
you simply shift the unwanted side- 
band to the other side of the filter's 
window, as shown at D. 

To properly receive SSB, you only 
have to duplicate the frequency of 

C A R R I E R  

F c  
Q 

9 . O U H r  
A U  S I G N A L  

Fc ' C A R R I E R  FREQUENCY 

LOWER U P P E R  
S I D E B A N D  SIDEBAND 

FC 
@ 

9 . 0  w n r  
OSB.  N O  CARRIER 

r - - - - -T~"WINDOW" OF 
' CRYSTAL F I L T E R  

LOWER : U P P E R  I 

~ ! ~ E _ ~ ~ ' ~  4 SIDEBAND 8 

,; :,\3m 
FC 

d) 
9.OMHz 

U S E .  N O  C A R R I E R  
r - - - - - ~ c ~ ~ W I N o O W ~ ~  

I LOWER I U P P E R  

~ ~ P . E . s ! ! ' ; , , , , ,  

F c  
8 

9 . 0 0 3 M H 1  
L S B ,  NO CARRIER 

fig. 1. The derivation of DSB, LSB, and 
USE from an amplitude-modulated 
signal. Note that to obtain lower side- 
band, the carrier is moved to keep the 
desired sideband in the "window" of 
the filter. rather than use a separate 
filter, which would be very expensive. 
The frequencies shown are for illustra- 
tion purposes only - SSB can be gener- 
ated at any frequency and then hetero- 
dyned to the ham band of your choice. 

the carrier oscillator, and place it on 
the correct side of the sideband you 
want to hear, which will duplicate the 
original a-m signal minus one side- 
band. 

final protection 
I've used an SWR meter with 

various antenna tuners, and have 
managed to load up many types of 
antennas, such as random lengths of 
wire, z@cord, window screens, and 
fences. Results have often been sur- 
prisingly good. Can / be confident 
that a load somewhere near 50 ohms 
is presented to my transmitter, when 
it works okay, and the S WR reads 
below 2: I? I don't want to damage 
the final stage on my Argonaut. John 
F. Leah y, WBGCKN. 

The only time you can be reason- 
ably sure that your transmitter is 
working into 50 ohms is when the 
reading on your SWR meter is 1: 1. At 
any reading higher than this, the 
impedance at the transmitter is some- 
thing else. The reading might be 
1.5: 1, 1.8: 1, or 2: 1 at the SWR meter, 
but what is it at the end of the piece 
of coax that connects to the transmit- 
ter? The apparent SWR changes with 
the length of the coax, and can be 
something entirely different a few 
feet down the line from the meter. 
Try setting up your tuner for a 2:l 
reading on 10 meters. Don't touch 
any tuning controls, and add a 5foot 
(1.5meter) piece of coax between 
the tuner and the SWR meter. It will 
probably read something other than 
2:1. 

As to how your transmitter likes 
this sort of treatment, if it puts out 
reasonable power without overheat- 
ing, there's no problem. Ten-Tec 
says that the output transistors are 
rugged enough to withstand an open 
or short circuit (but, of course, long- 
term operation with a very high SWR 
is not recommended), thus an SWR 
of 2:1 doesn't present any real 
danger. 

velocity factor 
What is velocity factor? I've seen it 

in various antenna articles but 
haven't yet found a good definition. 
Richard Anderson. 

Velocity factor is a property of 
transmission lines that must be taken 
into account when calculating the 
physical length of a tuned line or a 
matching transformer made from the 
line. The velocity of a radio wave 
traveling down the line is less than in 
free space. It varies from about 0.65 
for polyethylene-dielectric coaxial 
cables to 0.975 for open-wire (air 
dielectric) transmission lines. 

efficiency 
l've read about antenna tuners and 

Transmatches in several publications, 
but nothing is mentioned about their 
efficiency. l've noticed that most gear 
is listed at 5070 per cent efficiency, 
so can I assume that with 1IX) watts 
dc input into a Transmatch that l'lI 
get 50 to 75 watts output? S. 
Capasso, KA IETB . 

First of all, you don't run dc input 
to a Transmatch or antenna tuner. Dc 
input numbers refer only to amplifiers 
or the final stage of a transmitter. A 
good linear amplifier, as used for 
SSB, would work at 40 to 60 per cent 
efficiency, and a class-C amplifier (for 
CW or fm) can sometimes get up to 
70 per cent. 

However, the efficiency of a pas- 
sive device such as an antenna tuner 
is determined by the losses of the 
wire in its coils and the material in the 
toroid (if any). A good antenna tuner 
with air-wound coils will have very lit- 
tle loss - 5 per cent or less. Using a 
toroidal balun transformer can intro- 
duce more losses, depending on the 
material used and the frequency of 
operation, anywhere from 10 to 40 
per cent. Sometimes you have to ac- 
cept these losses to use an uncon- 
ventional antenna, or to use one 
antenna on more than one band. It's 
better if you can design your antenna 
for an input impedance of 50 ohms, 
and do without the antenna tuner, if 
at all possible. 

ham radio 
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transmission-line circuit design 
Using distributed resonant 

circuits for VHFlUHF 
transmission lines 

This is part 4 of a 5-part article dealing with the 
design of resonant transmission lines. In part 1, 
which appeared in ham radio for November, 1980, 1 
presented the governing expressions for calculating 
the parameters for twelve transmission-line configu- 
rations. Programs were given using the HP-97 printer 
capability. 

Parts 2 and 3 discussed the geometry and present- 
ed the calculator programs for solving the equations 
for eight of the twelve line configurations: coaxial 
lines; parallel plates; parallel wires in air; single wire 
over a plane (hem radio, January, 1981); circular wire 
between planes; parallel wires over a plane; circular 
wire in an open trough; parallel wires between 
planes/rectangular box (ham radio, February, 1981 1. 

In this part of the article, the last four of the twelve 
line configurations are examined: circular wire in a 
square shield; stripline over a plane; stripline 
centered between parallel planes; and the helical 
resonator. Pan 5 will provide a summary of what has 
been discussed and show a design example for a 2- 
meter amplifier. 

I 

circular wire in I @* Ii 
a square shield (L 

This is not a usual configuration encountered or 
designed, because the square cavity configuration 
imposes complexities due to its geometry. However, 
it is often chosen in the design of production filters 
and diplexers because dip-braze techniques can be 
readily used, mitigating other difficulties. The formu- 
lation yielding Zo (reference 5) is: 

where Zo = transmission-line impedance (ohms) 
E~ = dielectric constant 
w = width of each side 
d = diameter of center conductor 

Fig. 18 shows Zo versus w / d  for common values. 
Table 35 is the HP-67/97 program for calculating the 
unknown from the known variables. Table 36 identi- 
fies the storage registers used. Table 37 shows how 
the program is controlled. 

table 35. HP-67/97 program for calculating 2, and w / d  for a 
wire in a square shield: 

By H.M. Meyer, Jr., WGGGV, 29330 Whit ley  
Collins Drive, Rancho Palos Verdes, California 
90274 

64 march 1981 

step 
HP-97 
key 

W1 'LBLA 2111 
W ST00 3 5 m  
W3 f i  54 
W ST01 3501 

RTN 24 
0@3 'LBLB 21 12 
7 ST02 3502 
W R1 -31 
@ ST03 3503 
010 RCL2 3602 
011 - - 24 
012 ST04 3504 
013 'LBL1 21 01 
014 1 01 
015 . -62 
016 0 a 
017 7 07 
018 8 m 
019 7 07 
020 x - 35 
021 LN 32 
022 5 f i  
023 9 @9 
024 . -62  
025 9 a9 
026 6 06 
027 X - 35 
028 ST06 35416 
029 RCL1 3601 
030 X = 0 ?  16-43 
031 GSB9 2 3 9  
032 t - 24 
033 ST05 3 5 6  
034 RIS 51 
035 *LBLC 21 13 

036 ST05 3 5 6  
037 5 6 
&38 9 9 
039 - 62 
040 9 09 
041 6 416 
042 - - 24 
043 RCL1 3601 
044 X = 0? 16-43 
045 GSB8 2 3 m  
046 x - 35 
047 ex 33 
048 1 01 
049 - 62 
6 0  0 W 
6 1  7 07 
6 2  8 @ 
6 3  7 07 
6 4  - - 24 
6 5  ST04 3504 
6 6  RIS 51 
f i 7  'LBLD 21 14 
6 8  ST04 3504 
6 9  GTOl 2201 
4160 *LBL9 2 1 9  
061 1 01 
062 ST01 3501 
W 3  RCL6 36416 
a 4  RCL1 36 01 
065 RTN 24 
066 'LBL8 21 @ 
4167 1 01 
068 ST01 3501 
069 RTN 24 
070 RIS 5 1 

HP-97 
code step 

HP-97 
key 

HP-97 
code 



ST00 er 

tabla 38. Register contents ST0 1 6 
for HP-67/97 program for  ST02 d 

calculating Z, and w / d  for a ST03 w  

wire in  a square shield. ST04 w / d  

ST05 Z, 
ST06 INTERIM 

tion by S.B. Cohn (reference 6) was subsequently 
followed by M.V. Schneider (reference 7). The most 
accurate formulation known is by H.A. Wheeler (ref- 
erence 31, and that is used here. 

Table 38 identifies the method for calculating strip 
width, w ,  with h,  t, Zo, and 6 ,  known. The formula- 
tions from reference 3 are:" 

calculates JF; 
enter e ,  press A 

calculates Z, 
enter w  press ENTER 
enter d press B 

calculates w / d  
enter Z, press C 

calculates Z, 
enter w / d  press D 

table 37. HP-67/97 program control for calculating Z ,  and 7 + 4 / ~ ,  1 + 1 /c, 
w / d  for a wire in  a square shield: - -  w' - 8 I[. ail ( & d m )  - I ]  [-7i- + ---I 0.81 

h 

Note: If no value for c, is entered, program assumes E, = 1 =air. 

~ I / ~ l Z O  

140 I60 180 200 220 240 260 280 

so - 

b > - P 

20 40 60 80 100 I20 140 160 

f l / G ) Z O  

fig. 18. Z ,  versus w / d  for a circular wire in  a square shield. 

stripline 
over a plane : 

w  = w' - Aw' (45) 

For the calculation of line Zo the method in table 39 
is used. The formulations from reference 3 are: 

I + 1 / f r A w  
Aw' = 2 (47) 

w' = w + Aw' (48) 

table 38. Method of calculating strip width: 

2. Determine w / h  (from eq. 42 - yields w ' ) .  
3. Determine Aw (from eq. 43). 
4. Determine Aw' (from eq. 44). 

table 39. Method of calculating line Z,: 

This is perhaps one of the more useful 
transmission line configurations presently in use. Its 
applications are primarily stimulated by solid-state 
technology and the subsequent extensive Use of 'The expression in parentheses following exp indicates the power to which 

microwave integrated circuits. One original formula- e is raised. 

2. Determine Aw (from eq. 46). 
3. Determine Aw' (from eq. 47) .  
4. Determine w' (from eq. 48). 
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table 40. HP-67/97 program for calculating w and 2, for a stripline over a plane: 
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step 
HP-97 
key 

HP-97 
code 

@1 *LBLA 21 11 
W ST00 35@ 
W RTN 24 
W 'LBLB 21 12 

ST01 3501 
RTN 24 

@7 *LBLC 21 13 
W ST02 3502 

RTN 24 
010 'LBLD 2114 
01 1 ST03 3503 
012 RTN 24 
013 'LBLE 21 15 
014 ST04 350d 
015 RTN 24 
016 'LBLa 21 16 11 
017 ST01 35 46 
018 GSB; 23 45 
019 'LBL9 2109 
020 RCLl 3601 
021 11X 52 
022 1 01 
023 + - 55 
024 2 02 
025 - -24 
026 RCL5 3 6 6  
027 x -35 
028 STOA 35 11 
029 RTN 24 
030 'LBL1 2101 
031 RCLl 3601 
032 1 01 
033 + -55 
034 f i  54 
035 RCL0 3 6 m  
036 x -35 
037 4 04 
038 2 02 
039 -62 
040 4 04 
041 - -24 
042 ex 33 
043 1 01 
044 - -45 
045 ST07 3507 
046 4 04 
047 RCLl 3601 
048 - -24 
049 7 07 
6 0  + -55 
6 1  1 01 
6 2  1 01 
6 3  - -24 
6 4  RCL7 3607 
@55 x -35 

step 

6 6  ST09 3509 
6 7  RCLl 3601 
6 8  11X 52 
6 9  1 01 
060 + -55 
061 -62 
062 8 8 
063 1 01 
064 - -24 
065 RCL8 36 @3 
066 + -55 
067 6 54 
068 RCL7 3607 
069 - -24 
070 8 09 
071 x - 35 
072 ST06 3506 
073 RCL2 3602 
074 x -35 
075 STOC 3513 
076 RCL3 3603 
077 - -24 
078 -62 
079 2 02 
8 0  6 06 
8 1  - -45 
8 2  Pi 16-24 
093 x -35 
8 4  1IX 52 
8 5  X2 53 
096 RCL3 3603 
8 7  RCL2 3602 
8 8  - - 24 
8 9  X2 53 
090 + -55 
091 fi 54 
092 11X 52 
093 4 04 
9 4  x -35 
095 1 01 
096 ex 33 
097 x -35 
098 L N 32 
099 Pi 16-24 
1@ - -24 
101 ST09 3509 
102 RCL3 36 03 
1 M  x -35 
104 ST05 3505 
1& GSB9 2309 
106 CHS -22 
107 RCLC 3613 
1 8  + -55 
109 ST04 35W 
110 RIS 51 

HP-97 
key 

HP-97 
code 

111 *LBL2 21 02 
112 RCL4 3604 
113 RCL3 3603 
114 - -24 
115 1 01 
116 -62 
117 1 01 
118 + - 55 
119 Pi 16-24 
120 x -35 
121 1/X 52 
122 X2 53 
123 ST07 3507 
124 RCL3 3603 
125 RCL2 3602 
126 - -24 
127 X2 53 
128 RCL7 3607 
129 + -55 
130 fi 54 
131 1/X 52 
132 1 01 
133 ex 33 
134 x -35 
135 4 04 
136 x -35 
137 L N 32 
138 Pi 16-24 
139 1/X 52 
140 x -35 
141 STOB 3512 
142 RCL3 3603 
143 x -35 
144 ST05 35 6 
145 GSB9 2309 
146 RCL4 3604 
147 + -55 
148 STOC 35 13 
149 RCL1 3601 
150 1/X 52 
151 1 01 
152 + - 55 
153 2 02 
754 t -24 
155 Pi 16-24 
156 X2 53 
157 x -35 
158 ST07 3507 
159 RCL2 3602 
160 RCLC 3613 
161 - -24 
162 ST08 3 5 8  
163 8 @ 
164 RCL1 36 01 
165 - - 24 

step 

166 1 01 
167 4 04 
168 + - 55 
169 1 01 
170 1 01 
171 - - 24 
172 X 2  53 
173 RCL8 36 8 
174 4 04 
175 x - 35 
176 X2 53 
177 x - 35 
178 RCL7 36 07 
179 + - 55 
180 fi 54 
181 ST07 35 07 
182 8 8 
183 RCLl 36 01 
184 - - 24 
185 1 01 
186 4 04 
187 + - 55 
188 1 01 
189 1 01 
190 - - 24 
191 RCL8 36 @ 
192 4 04 
193 x - 35 
194 x - 35 
195 RCL7 36 07 
196 + - 55 
197 RCL8 36 03 
198 4 04 
199 x - 35 
2@ x - 35 
201 1 01 
202 + - 55 
2@ L N 32 
204 ST07 35 07 
2 6  RCLl 36 01 
206 1 01 
207 + - 55 
203 fi 54 
2@ 1IX 52 
210 4 04 
211 2 02 
212 - 62 
213 4 04 
214 x - 35 
215 RCL7 36 07 
216 x - 35 
217 ST00 35 @ 
218 R l b s  5 1 
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key step 

HP-97 
code 

HP-97 
key 

HP-97 
code 



Table 40 is the HP-67/97 program used to calcu- ohms, which is in good agreement with the originally 
late Zo and w .  Table 41 identifies the storage regis- specified 50 ohms." 
ters used, and table 42 describes how the program is 
controlled. table 43. Values of Z, for w / h  versus t / h  for various values of 

A sample problem might readily explain how the t, for a stripline over a plane: 

program is used. Enter line Zo, 50 ohms; dielectric 
constant, e,, 2.5; height, h, 1.0 mm; and thickness, t, 
0.1 mm. Calculate the stripline width as indicated in 
table 42, w = 2.7038 mm. Using this value for w,  cal- 
culate Zo from the same parameters, Zo = 49.9974 

table 41. Register contents for HP-67/97 program for 
calculating wand 2, for a stripline over a plane: 

ST00 2, ST07 INTERIM 
ST0 1 k ST08 INTERIM 
ST02 h ST09 Aw/h 
ST03 t  STOA Aw' 
ST04 w ST0 B Aw/t 
ST05 Aw STOC w' 
ST06 w ' / h  STOD h/w' 

table 42. HP-67/97 program control for calculating w and Z, 
for a stripline over a plane: 

enter Zo press A 
enter e, press B 
enter h press C 
enter t press D 
enter w press E 

Enter any four of the above; select one of the following 
parameters: 

1 - w  
2 - 2, 

and press fa. 

10 

f 10-  

0 5  - 

t / n  10 04  01 

"30 
' . 5 0 " " '  

100 300 

20 

fig. 18. Z, versus w / h  for selected values of t / h  for a strip- 
line over a plane, e,= I. 'Reference 3 sample problem is the same as that presented here, but the 

result for w is given as 2.75 mm. Since the reverse procedure here produces 
a Zo of 49.9974 ohms, which is in good agreement with the initial value of 50 
ohmsspecified,perhaps a typographical error accounts for this discrepancy. 
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The HP-67/97 program was written in this manner 
to provide a built-in self-check. No graphs are provid- 
ed for this configuration except for e ,=  1 in f i g .  19. 
This is because their number is too numerous to pre- 
sent all of the variables. Table 43, for which the 
value of Zo is given for useful values of w / h  versus 
t / h ,  also provides for values of e ,  of 1, 4 ,  8, 12, and 
16. From these data additional graphs can be pre- 
pared covering specific ranges of interest. 

i b - 4 ~  

stripline centered r n r  

between parallel planes i 
Previously, the impedance of a stripline centered 

between parallel planes could be determined only 
from the work published in reference 6 and a 
subsequent distillation in reference 4. However, H.A. 
Wheeler, in 1978 (reference 21, provided an empiri- 
cally derived formulation permitting direct synthesis 
with excellent accuracy. This is done in much the 
same way as for a stripline over a plane previously 
discussed. 

where. 
J;; zo 

7 = ---- 
377 (53) 

table 44. Method of calculating stripline width: 

2. Determine 7 (from eq. 50). 

3. Determine 7 (from eq. 51). 

4. Determine w (from eq. 52). 

table A5. Method of calculating striplinez,: 

1 .  Determine & (from eq. 55). 

2. Determine w' (from eq. 66). 

When it is desired to calculate Zo with h, t ,  w, and 
e ,  known, the method is described in table 45. The 
formulation used to calculate Zo is: 

where m is defined in eq. 54. 
Table 46 is an HP-67/97 program for calculating Zo 

and w .  Table 47 identifies the storage registers used, 
and table48describes howthe program iscontrolled. 

A sample problem was run using Zo = 50, E,  = 1 ,  
h  = 1, and t = 0.0625. The w yielded was 2.7687. The 
reverse was run using the w just calculated. The re- 
sulting Zo was 51.31, which is within the limits des- 
cribed in reference 2. 

Fig. 20 displays w / h  versus various values of t / h  
and the resulting Zo for E ,  = I ;  that is, air. Table 49 
provides the same data for various values of E,, 

which are not plotted. 

10 

10 
f 

01 
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fig. 20. 2, versus w/h for values of t / h  for a stripline 
between parallel planes, E ,  = 1. 



table 46. HP-67/97 program for calculating wand Z,for a stripline between ground planes: 

march 1981 (imJ 

Step 

1 'LBLA 2111 
@2 ST00 35@ 

RTN 24 
W *LBLB 21 12 

DSP4 -6304 
m3 d? 54 
m7 ST01 3501 
W RTN 24 
W *LBL8 214W 
010 RCL0 3 6 m  
011 x -35 
012 3 03 
013 7 07 
014 7 07 
015 - - 24 
016 ST02 3502 
017 RTN 24 
018 'LBLC 21 13 
019 ST03 35 03 
020 RTN 24 
021 *LBLD 2114 
022 ST04 35 04 
023 RCL3 3603 
024 - - 24 
025 ST05 35& 
026 GSB9 2309 
027 RIS 51 
028 *LBLa 211611 
029 ST01 3546 
030 GSBl 2345 
031 'LBLE 21 15 
032 STOC 35 13 
033 RTN 24 
034 *LBL1 2101 
035 GSB8 234W 
036 Pi 16-24 
037 4 04 
038 x -35 
QM9 x -35 
040 ex 33 
041 1 01 
042 - -45 
043 ST07 35 07 
044 1 01 
045 -62 
046 5 6 
047 6 @ 
048 8 0% 
049 + -55 
0 d?- 54 
6 1  RCL7 3607 

HP-97 
key step 

HP-97 
code 

6 2  - -24 
6 3  1 01 
6 4  6 B 
6 5  x -35 
6 6  Pi 16-24 
&7 7 -24 
6 8  ST08 354W 
6 9  RCL3 3603 
B 0  x -35 
8 1  ST09 3509 
W2 RCL4 3604 
B 3  - -24 
&4 -62 
W5 2 02 
W6 6 B 
6 7  - -45 
W8 Pi 16-24 
4169 4 04 
070 x -35 
071 x -35 
072 1lX 52 
073 RCL6 3666 
074 Yx 31 
075 STOA 35 11 
076 RCL3 3603 
077 4 04 
078 x -35 
079 RCL4 3604 
4W0 - -24 
4W1 1 01 
4W2 + - 55 
4W3 11X 52 
034 X2 53 
4W5 RCLA 3611 
4W6 + -55 
4W7 fi 54 
QB8 1lX 52 
4W9 1 01 
090 ex 33 
R 1  x -35 
092 L N 32 
093 Pi 16-24 
094 + -24 
095 STOB 3512 
096 RCL4 36 04 
(R97 x -35 
9 8  STOC 3513 
099 CHS -22 
1 RCL9 3 6 R  
101 + -55 
102 STOD 3514 

HP-97 
key 

103 RIS 51 
104 'LBL9 21 09 
1 6  RCL5 36& 
1W 3 03 
107 + -55 
1 8  1IX 52 
109 6 W 
110 x -35 
111 ST06 3 5 B  
112 RTN 24 
113 'LBL2 21 02 
114 RCL8 3613 
115 RCL4 3604 
116 t -24 
117 1 01 
118 -62 
119 1 01 
120 - - 55 
121 Pi 16-24 
122 4 04 
123 x -35 
124 11X 52 
125 GSB9 2 3 9  
126 RCL6 36@ 
127 Yx 31 
128 STOA 3511 
129 RCL3 3603 
130 4 04 
131 x -35 
132 RCL4 3604 
133 t -24 
134 1 01 
135 + - 55 
136 1/X 52 
137 X2 53 
138 RCLA 3611 
139 + -55 
140 fi 54 
141 1/X 52 
I42 1 01 
143 ex 33 
144 x -35 
145 LN 32 
146 Pi 16-24 
147 t -24 
148 STOB 35 12 
149 RCL4 3604 
150 x - 35 
151 STOD 35 14 
152 RCLC 36 13 
153 + - 55 

HP-97 
code 

154 ST09 35 9 
155 1 01 
156 6 @ 
157 Pi 16-24 
158 t - 24 
159 RCL3 36 03 
160 x - 35 
161 RCL9 36 09 
162 + - 24 
163 X2 53 
164 6 & 
165 - 62 
166 2 4M 
167 7 07 
168 + - 55 
169 JTT 54 
170 STOA 35 11 
171 RCL3 36 8 
172 RCL9 36 9 
173 t - 24 
174 STOE 35 15 
175 1 01 
176 6 416 
177 Pi 16-24 
178 t - 24 
179 x - 35 
180 RCLA 3611 
181 + - 55 
182 STOA 35 11 
183 RCLE 36 15 
184 1 01 
185 6 @ 
186 Pi 16-24 
187 + - 24 
188 x - 35 
189 2 02 
190 + - 24 
191 RCLA 36 11 
192 x - 35 
193 1 81 
194 + - 55 
195 LN 32 
196 3 8 
197 0 46 
198 x - 35 
199 RCL1 36 01 
2@ + - 24 
201 ST08 35 1 
202 RIS 5 1 

step 
H P-97 
key 

H P-97 
code step 

HP-97 
key 

HP-97 
code 



ST00 2, ST08 w f / h  
ST01 4 ST09 w' 
ST02 t ST0 A INTERIM CALC 
ST03 h ST06 Aw/t 
ST04 t STOC w 
ST05 t / h  ST0 D Aw 
ST06 m ST0 E h/w' 
ST0 7 e4rr 

table 47. Register contents for  HP-67/97 program for inch, L = 1 . 4 6  inches, n = 1 3 . 5 7  turns,  Qp cir- 
calculating wand 2,for stripline between ground planes: cular = 583, and Qp square = 700. Where square and 

circular, refer to the outside cavity configuration. 

table 49. Velues of 2, for w/h versus t/h for various values of 
e, for a stripline between parallel planes: 

table 48. HP-67/97 program control for calculating w and 2, 
for a stripline between ground planes: 

enter 2, press A 
enter c, press B 
enter h press C 
enter t press D 
enter w press E 

Enter any four of the above; select one of the following 
parameters, 

w press 1 
2, press2 

and press fa. 

helical resonator 
Helical resonators are a form of transmission line 

extensively used in vhf/uhf applications. The major 
advantage is high unloaded Q in a very small physical 
space, thus permitting the realization of compact fil- 
ters in this frequency spectrum. 

Using the reasonably accurate, simple formulation 
presented in references 4 and 8, an HP-67/97 pro- 
gram was written permitting the design to be realized. 
Reference 9 provides a detailed design procedure 
and analysis. 

The helical resonator configuration is shown in fig. 
21. The method for calculating the desired dimen- 
sions is given in table 50. The detailed program steps 
are shown in table 51 with the storage-register con- 
tents identified in table 52. Program control is shown table 50. Method o f  calculating helical-resonator 

in table 63. parameters: 

A sample problem was run. The line Zo was speci- 
fied at 70 ohms at 144 MHz, and all the resonator 
parameters were determined: D = 0.97 inch, d = 0.53 

ST0 1 Z, 
ST02 F 

table 52. Register contents STO 
for HP-67/97 program for ST04 
calculating helical-resona- 
tor parameters. ST06 n 

ST0 7 QI circular 
ST0 8 @square 
ST09 PITCH 

70 march 1981 

. 
1. Specify Z, (ohms) and frequency (MHz). 
2. Calculate D, d ,  L,  n ,  Qp circular, Qp square, and coil pitch from 
the equations below. 

9800 D = -  
F 20 

d = 0.55D 
L = 1 . 5 0  

1900 
n = -  

F D  

QI circular = 5 0 m  
Qp square = 1.2  Qp 

DZF L - D / 2  
coil pitch = - = --- 

2300 



table 51. HP-67/97 program for calculating helical resonator table 53. HP-67/97 program control for calculating helical- 
parameters: resonator parameters: 
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references 

1 *LBLA 21 11 
W ST01 3501 
W RTN 24 
W *LBLB 21 12 

ST02 3502 
414)6 RTN 24 
M7 *LBLa 21 1611 

ST01 3546 
GSBl 2345 

010 *LBL1 2101 
011 RCL1 3601 
012 RCL2 3602 
013 x - 35 
014 11X 52 
015 9 09 
016 8 418 
017 0 @ 
018 0 @ 
019 x - 35 
020 ST03 3503 
021 RIS 51 
022 *LBL2 2102 
023 RCL3 3603 
024 -62 
025 5 6 
026 5 6 
027 x -35 
028 ST04 3504 
029 RIS 51 
030 *LBL3 21 03 
031 RCL3 3603 
032 1 01 
033 - 62 
034 5 6 
035 x - 35 
036 ST05 35 6 
037 RIS 51 
038 *LBL4 2104 
039 RCL2 3602 
040 RCL3 3603 
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code 
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041 X - 35 
042 11x 52 
043 1 01 
044 9 9 
045 0 m 
046 0 @I 
047 X - 35 
048 ST06 3506 
049 RIS 51 
050 'LBL5 2 1 6  
051 RCL2 3602 
6 2  fi 54 
6 3  RCL3 36 03 
6 4  X - 35 
6 5  5 6 
6 6  0 m 
6 7  X - 35 
6 8  ST07 3507 
6 9  RIS 51 
060 *LBL6 2106 
061 RCL7 3607 
062 1 01 
063 . -62 
@4 2 02 
065 X - 35 
066 ST08 35418 
067 RIS 51 
068 *LBL7 2107 
069 RCL3 3603 
070 x2 53 
071 RCL2 3602 
072 X - 35 
073 2 02 
074 3 03 
075 0 M 
076 0 0 
077 + - 24 
078 ST09 3 5 9  
079 RIS 5 1 

step 

enter Zo press A 
enter F,,, press B 

Enter both of the above; select one of the following parameters: 
D press 1 
d press 2 
L press 3 
n press 4 
@ circular press 5 
@square press6 
Pitch press 7 

and press fa. 

HP-97 
code 

CL 

AIR - ----------I 
d r  . WIRE SIZE. NO I4  OR MO 16 AWG 

fig. 21. Helical resonator configuration. 
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MO-2 Mast, fold-over, bumper mount. reg. $22.95.. . 20.66 
RM-75 Resonator. 75 meters. 400 watt, reg. $18.95.. . 17.06 
RM-40 Resonator. 40 meters. 400 watt, reg. $16.95.. . 15.26 
RM-40s Super resonator. 40 meters. KW, reg. $24.95.. . 22.46 
RM-20 Resonator. 20 meters. 400 watt, reg. $14.95.. . 13.46 
RM-20s Super resonator. 20 meters. KW, reg. $21.95.. .. 19.76 
RM-15 Resonator. 15 meters. 400 watt, reg. $10.95 ... 9.86 
RM-10 Resonator. 10 meters. 400 watt. reg. $10.95 ... 9.86 
CG-144 Mobi le2 meter collnear, w/o mount, reg. $28.95. 26.06 
CGT-144 2 meter colinear w/trunk mount, reg. $45.95.. .. 41.36 . 

PALOMAR ENGINEERS 
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R-X Nolse bridge ....................... S 55.00 $2.00 
VLF Converter .......................... 59.95 2.00 
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2K Toriod balun. 6 KW SSB. 1:1 or 4:l.. .. 42.50 2.00 
I C  Keyer, battery operated ............. 117.50 3.00 
Loop Antenna. plug-in units. 160/80. BCB. VLF. 47.50 2.00 
Loop Amplifier ............................... 67.50 2.00 
Tuner - 10-60 meten, built-in noise bridge.. .. 299.95 6.50 
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ANTENNA BOOKS by Bill Orr, W6SAI 
ALL ABOUT CUBICAL QUAD ANTENNAS 
The cublcal quad antenna IS considered by many to be the best DX 
antenna because of 11s simple, l~ehtwetght deslgn and h~gh per- 
lormance In Bill Orr's latest ed~t~on of thls well known book you'll find 
quad deslgns tor everyth~ng from the slngle element to the multl- 
element monster quad, plus a new, hlgher galn expanded quad (X-0) 
des~gn There's a wealth of supplementary data on construct~on, 
Ieedlng, tuning, and mounttn quad antennas It s the most com- 
prehensive slngle ed~l~on on t ie cublcal quad ava~lable 112 pages 
@>I977 

RP-CQ Softbound 54.75 
THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr, WGSAI and Stuart Cowan, WZLX 
If you are pondering what new antennas to pul up, we recommend you 
read th~s very popular book It contalns lots of well illustrated construc- 
tlon prolects lor vertical long wtre, and HFlVHF beam antennas But 
you'll also get ~nlormat~on not usually lound In antenna books There 1s 
an honest ludgmenl ot antenna galn Ilgures, rnlormat~on on the best 
and worst antenna locations and he~ghts, a long took at the quad vs 
the yagl antenna lntormat~on on baluns and how to use them, and 
some new ~ntormatlon on the lncreaslngly popular Sloper and Delta 
Loop antennas The text IS based on proven dala plus practical, on-the- 
a~r  experlence We don t expect you'll agree w~th evewhlng Orr and 
Cowan have to say, but we are convinced that The Radlo Amltsur 
Antenna Handbook will make a valuabte and often consulted add~f~on to 
any Ham s l~brary 190 pages 01978 

RP-AH Softbound 56.95 
BEAM ANTENNA HANDBOOK 
Here s recommended reading lor anyone thlnkin about puntng up a 

beam RIS year It answers a lot 01 commonf!y asked questtons bke 
hat 1s the best element spacing? Can dlflerent yagl antennas be 

slacked without loslng performance? Do monoband beams outperform 
tr~banders? Lots 01 constructton projects, d~agrams, and photos make 
read~ng a pleasurable and lnformatlve experlence 198 pages 01977 

RP-BA Softbound 55.95 

Plwsc add 61.00 to cover shipping and handling. 
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9 DIGITS 600 MHz $129 95 
SPECIFICATIONS: WIRED 

Tbe CT-90 is the mon venat ik feature packed counter available for less 
Kange: 2 0  H, 10600 MHI 
Sensitivity: Less than I 0  MV to 150 MHz 

thanS300.00! Advanced design features include three selectable gate times Less than 50 MV lo 500 MHz 

w*, ,..."my 
nine digiu. gsfe indicator and a unique display hold function which holds the Rcaolution: 0. I Hz ( I0 MHz range) ..... 

I ,  "IL,Lwd.,~n,r.r ,.",. IWQY 
displayed count after the input signal IS m o v e d  Alsq a IOmHz TCXO time 1.0 Hz (60 MHz range) 

A< I AC .dm., J 95 b u e  is d which enables easy zero beat calibration checks against WWV. 10.0 Hz (600 MHz range) 
BY I N..d pu, .AC 
AJWCI r m c r  1291 Optmrially, an internal nicad banery packexternal timebaseinput and Micro Display: 9 digiu 0.4" LED 
0% I ~ ~ ~ m ~ - r  ~ n n  power high stability crystal oven time baae are available. The CT-90. Time base Standard 10.000 mHr. 1.0 ppm 20-40°C. 
unc b"r 49 95 
~ . n . ~ . t t m  b, n~ 1.0) prfonnance you can count on! Opt*onal Micrmpower oven4.l ppm 2 W " C  

Power 8- 15 VAC u 250 ma 1 
r 

7 DIGITS 525 MHz $99~5 WIRED 1 
SPECIFICATIONS( 
Range: 20 Hz to 525 MHz 
Sensitivity. Less than 50 MV to 150 MHz 

Less than I SO MV to 500 MHz 
Resolution: I .O Hz (5 MHz range) 

10.0 Hz (50 MHz ran& 
100.0 Hz (500 MHz range) 

Display: 7 digits 0.4" LED 
Time b.ar 1.0 ppm TCXO 20-400C 
Power I2 VAC B 250 ma 

The CT-70 breaks che price barrier on lab quality frequency counters 
Deluxefeatures such mc three frequency ranges - each withp~~amplification. 
dual ~ l e c u b l e  gate times and gate activity indication make meuuremenu a 
map. The wide frequency range enables you to accurately measure signals 
fmm audio thm UHF with 1.0 ppn accuracy - that's .0001%! The CT-70 is 
the answer to all your memremem needs. in the field lab or ham shack 

PRICES 
CT-70 w~rsd l y e a r w m t y  599.95 
CT-70 K 1 ~ 9 0 d a y  panswar- I ~. 
nnty 
AC-I AC adaaer 3.95 
BP-I Nicad + AC 
adapterlchargcr 12.95 1 

7 DIGITS 500 MHz $7995 
WIRED - 

MINI~IOO wired I year 
warranty 
MINI-100 Kic 90 day pan 
warranty 
AC- Z AE adapter for MINI- 
100 
BP-Z Nicad pack and AC 
adap~erlcharger 

Here's a handy, general pllporc m a r  that provides most counter 
functions at an unbelievable prce. The MINI-100 doesn't have che full 
lrrqwncy range or input impdsace qualities found in higher price uni4 but 
for basic RF signal measuremen4 it can't be beaC Accurate measuremena 
u n b e  madefmm I MHz all the way up10500 MHz withexcellent sensitivity 
thmughout the range. and the two gate times let you selecl the resolution 
desired Add the nicad packoption and IheMINI- 100 makes an ideal addition 
to your tool box for "inthefield' frequency check6 and repain 

SPECIFICATIONS: 
Range: l MHz to 500 MHz 
Sens~tivity: Less than 25 MV 
Resolution: 100 Hz (slow gate) 

1.0 KHz (fast gate) 
Display: 7 diglts. 0.4" LED 
Time base 2.0 ppm 20-40'C 
Power 5 VDC P 200 ma 

IGITS 600 MHz $15995 WIRED 

SPECIF)CATIONS: 
Range: 20 Hz to 600 MHz TheCT-50 is avcmtile lab bench counterthat will measure up10600 MHz * 
Sensitivity Less than 25 mv to 150 MHz with 8 digit precision ~~4 one of its best features is the ~~~~i~~ F~~~~~~~ CT-50 wid 1 Ye=warr.nty $1 59.95 

Less Ihan ISO mv to600 MHz Adapter, which turns the CT-SO into a digiul readout for any receiver. The CT-50 * day 
119.95 

Resolution: ~ b q ~ ~ ~ ~ , " " , ' ~ ~ ~ g e )  Htapter is easily programmed for any receiver and a simple connection to the ~ ~ ~ , n ~ , e i v e r  tit 4,95 

Display. 8 digiu 0.4" LED receiver's VFO isall that is required for use. Addingthe receiver adapter in no RA.~  w l ~ a n d p m p m g n m  
Time b w  2.0 ppm 20-40'C way limits the operation d the CT-50. Ihe adapter can be conveniently med (send copy of receiver 

Power l I0 VAC or I2 VDC switched on or olT The CT-SO. a counter that can work doubleduty! schematic) 29.95 

PRICES: 
DMiOO uirrd l y r a w m m I Y  599.95 
DM-700 KIL 90 day parts 
warranty 79.95 
AC- I .  AC adaptor 3.95 
BP-3. Nlcad pack +AC 
adapterlcharger 19.95 
MP- I .  Probe kit 2.95 

TAL MULTIMET 
Thr DM-700 offers profrslaonal quallry performance ar a hohhylst prlcc 

Fcsrures ~ncludc. 26 dufferrnr r m p .  and 5 funn~ons, all arranged In s 

mnvmtent, cay  ro uac formar Meuuremcne arc dlsplavcd on a lnrp 3'V 
d h t .  Y1 ~nch LED r n d w r  wnh auromm: d m m d  placmcnr, aurornartc 
polsrlly, wmsngc tndlcamon a n d o v n l a d p a m t o n  upto 1250volrs on all 
r a n p .  maklnplt vimally ~ ~ ~ f . p r r n P  The DM-700 lrnksurrat. s hanrlaomc. 
Irt hlsck, ru& ARS c-c wtch convrnlrnr rurmahlc r~lr hall mrkn 11 nn 
Ideal ndd~tton ro anv shop 

SPECIFICATIONS 
DUACvolts l00uV to I KV. 5 m p s  
DC/ AC 
cumnt 0. l uA to 2.0 Amp% 5 ranges 
Resistance 0.1 ohms to 20 Mephms  6 rani 
Input 
~mpdance  10 Megohms DCJAC volts 
Accuracy IO.l% basic DC volts 
Power 4 'C cells 

b 
AUDIO SCALER I ACCESSORIES COUNTER PREAMP 

For high resolution audiomeasuremenu. multiplies 
UPin frequency. 

Great for PL toms 
Multiplies by 10 or 100 

. . . . . . . . . . . . . . . . . . . . . . . .  Telescopic whip antenna- BNC plug.. S 7.95 
High impedance probe, light load~ng .......................... 15.95 For measur~np exrrmrlv wmk riynals from 10 to I .( 

. .................... Low pass p m k  for audio measurements. 15.95 M H ~ ,  small 3ur, pownd hy plultransformn.,nclud .......................... • D~rect probe, general purpose usage 12.95 F I ~ ~  25 db gain 
. . . . . . . . . . . . . . . . . . . . . . . . .  • Tilt bail lor CT 70. 90. MINI-100.. 3.95 BNC connecton 

Color burst calibratior, untk calibrates counter Great for mitiins RF with ~ick-LID IooD 
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the weekender 

add fm to your receiver 
signed for TV sound service, it works excellently at 
455 kHz for nbfm applications. This chip functions as 
an i-f amplifier, limiter, fm detector and audio driver. 

basic operation 
The fm mode of operation has been around for a The 455-kHz i-f input to the IC is acquired from the 
long while, but not until the two-meter rage had it 

last 455-kHz i-f amplifier. The fm signal is detected 
been used extensively for Amateur communications. 

and set to the i-f by transformer TI. The audio is fed 
Fm has become comrnonplace on vhf and uhf fre- 
quencies, but now its use is becoming more and 
more popular in the 29.500 through 29.700 MHz 
range (10-meter fm). It has always been the forgot- 
ten mode on your lowband transceiver. If you want- 
ed to pioneer this spectrum, a piece of commercial- 
band equipment was your only alternative. But wait. 
What have we here? Comtronics FM-80, Azden 
2800, and now fm on the 901-DM. There must be 
someone up there! 

Commercially built ham transceivers as well as 
many converted CB radios have generated new life 
to an almost forgotten part of the ten-meter band. 
Don't scoff at the mention of converted CBs, as 
these are among some of the top performers when 
properly converted. 

Described here is a conversion that can be made to 
any receiver using a 455-kHz i-f to add true fm to its 
current capabilities. The circuit can be built on a 
piece of vector board approximately two inches (50 
mm) square, allowing it to fit nicely in even the smal- 
lest transceiver. 

7 I 2  I 3  

Ct ZOZ R Z l  W ohm 114 wan Nola: 11 Iha Cl Imna(01mr dou 
C2 s u b 1  11 485 kHzaubm~lum met ban Its own *ronallng o, 

&I I m ~ l o r m r  pmc1101 across the prlmarv, CI 
O.@lrF "1 Ic Y c  i m ,  ch ms, musr M - ma watw at I I I ~  C40 0.01 rJ 

C10 RWrF LC0 712 rarlaa dapendlng on the I n n .  
Rt 47ohm IR wan h m r .  

fig. 1. Schematic of the conversion circuit for adding fm 
to an a-m receiver. 

to an audio driver with more than enough gain to 
properly drive your existing audio amplifier. 

By John LaMartina, K3NXU, 105 Sky- 
view Drive, Shrewsbury, Pennsylvania 
17361 The use of a low-profile IC socket doesn't affect 
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E.c.pl a. IMk.1.4 Wm.1 
v.1w.s 01 C ~ P . S I I . ~ .  a n  In me- 
l*r,ds ("FL other* a n  ~n p1co1.r 
ads P F k  r..~slan6.. #re In ohm. 
L = 1,000 M = 1.OOO.W 

fig. 2. Parts placement on Vectorm board. 

the performance of the i-f stage. Personally, I prefer 
to use them whenever possible (cheap insurance). In 
addition, try to keep all leads as short as possible. Ca- 
pacitor C2 may not be required if the transformer se- 
lected is already at resonance. 

installation 
The existing detector stages of the receiver are left 

intact so as to not disable the S-meter and squelch 
function. 

1. Connect the 455kHz i-f input to the base of the 
last i-f amplifier transistor. 

2. The audio output pad of the fm board connects to 
the top of the volume control pot. The existing lead 
to this point must be removed or switched off so as 
to not receive fm and the existing receiver mode 
simultaneously. 

3. Connect 12 Vdc and ground from the receiver to 
the conversion board. 

adjustment 
The only adjustment necessary will be that of 

transformer TI .  This should be set for maximum 
audio response upon the reception of a signal, either 
on the air or from an fm signalltone generator. If too 
much drive is being delivered from the audio driver 
stage, insert a 100k resistor between C5 and the top 
of the volume control. 

closing comments 
I have installed several of these fm conversions 

and have had complete success with each. 
Predrilled PC boards with complete wiring diagram 

are available from the author for $5.00 each. 
ham radio 

SEE YOU AT ORLANDO NATIONAL 
1 lC05  1 GHz, pre. Special $59.95 
ATF 417 pre-amp. net Special $19.95 
MRF 901 UHF transistor ,  1 GHz Special $3.95 
COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART N t t1 ) tD  TO MAKE YOUR 
COllVlER COMPLETE HAL.BOOA 7 DIGIT COUNTER WlTH FREOUENLY RANGE OF ZERO 
TO hOO MHz FEATURES TWO INPUTS ONE FOR LOW FREOUENCY AND ONE FOR HIGH 
FREOUENCY AUTOMATIC ZERO SUPPRESSION TlME BASE IS 1 0 SEC OR 1 S I C  GATE 
WlTH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY 2 001% UTILIZES 10 MHz 
CRYSTAL 5 PPM COMPLETE KIT 5129 
HAL-3dOA 7.OIGIT COUNTER (SIMILAR TO 600A) WlTH FREOUENCY RANGE OF O- 
300 MHz COMPLETE KIT 5108 
HAL.50A %DIGIT COUNTER WlTH FREOUENCY RANGE OF ZERO TO 50 MHz OR BETTER 
AUTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON DEMAND FEATURES TWO IN- 
PUTS ONE FOR LOW FREQUENCY INPUT. AND ONE ON PANEL FOR USE WlTH ANY INTER. 
NALLY MOUNTED HALTRONIX PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY 
BEEN MADE 1 0 SEC AND 1 SEC TlME GATES ACCURACY 2 001% UTILIZES 10-MHz 
CRYSTAL 5 PPM COMPLETE KIT 5108 

FREE: HAL-79 CLOCK KIT PLUS AN INLINE RF PROBE WlTH PURCHASE OF ANY FRE- 
OUENCY COUNTER. 

PRE-SCALER KlTS 
HAL300 PRE . . . . . (Pre -d r l l l ed  G - 1 0  b o a r d  a n d  a l l  c o m p o n e n t s ) .  . . . . $14.85 
HAL 300 AIPRE.. . . . . . . . ( S a m e  a s  a b o v e  b u t  w l l h  p r e a m p ) .  . . . . . . . ,524.95 
HAL 0 0 0  PRE . . . . . (Pre-drilled G.10 b o a r d  a n d  a l l  c o m p o n e n l s )  . . . . ,129.95 
HAL I300 UPRE. . : . . . . . . ( S a m e  a s  a b o v e  b u t  with p r e a m p ) .  . . . . . . . ,539.95 

HAL-1 GHz PRESCALER VHF d UHF INPUT 8 OUT 
PUT. DIVIDES BY IUOO O P ~ R A T ~ S  ON A SINELE 5 VOLT SUPPLY. 

PREBUILT 6 TESTED $79.95 

TOUCH TONE DECODER KIT 
HIGHLY STABLE DECODER KIT COMESWITHZSIDEO. PLA i t  I) IHRU AND SOLDER FLOWED 
G-10 PC BOARD. 7.567's. 2.7402. AND ALL ELECTRONIC COMPONENTS BOARD MEAS- 
URLS 3-112 x 5-112 INCHES. HAS 12 LINES OUT ONLY $39.95 
DELUXE 12.BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM 
7206 CHlP PROVIDES BOTH VISUAL AND AUDIO INOICATIONS' COMES WlTH ITS OWN 
TWO.TONE ANOOIZEO ALUMINUM CABINET MEASURES ONLY 2-314" X 3.3/4" COM. 
PLETE WlTH TOUCH-TONE PAD. BOARD. CRYSTAL. CHlP AND ALL NECESSARY COMPO- 
NENTS TO FINISH THE KIT PRICED AT 529.95 
FOR THOSE WHO WlSH TO MOUNT THE ENCODER IN A HANO-HELD UNIT. THE PC BOARD 
MEASURES ONLY 9/16" x 1.3/4" THlS PARTIAL KIT WlTH PC BOARD. CRYSTAL. CHlP 
AND COMPONENTS PRICED AT 514.95 
ACCUKEYER (KIT) THlS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR 
W84VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT. IN OST MAGMINE 
AND THE 1975 RADIO AMATEUR'S HANDBOOK 516.95 
ACCUKEYER - MEMORY OPTION KIT PROVIDES A SIMPLE. LOW COST METHOD 
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUK YER WHILE DESIGNED FOR 
omEcT ATTACHMENT To THE ABOVE AccuKEYER. IT CANFALso BE ATTACHED To ANY 
STANDAROACCUKEYER BOARD WITH LITTLE DIFFICULTY 516.95 

PRE-AMPLIFIER 
HAL-PA-18 WIDE BAND PRE.AMPLIFIER, 2-200 MHz BANDWIDTH ( - 3 6 6  
POINTS). I 9 d B  GAIN FULLY ASSEMBLEDAND TESTED $8.95 

CLOCK KIT - HAL 79 FOUR.DIOIT SPECIAL - 57.85. 
OPERATES ON 12-VOLT AC (NOT SUPPLIEO) PROVISIONS FOR DC AND 
ALARM OPERATION 

6-DIGIT CLOCK 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC G.10 PRE.DRILLED PC BOAROS, 1 CLOCK CHIP. 6 
FND COMM CATH READOUTS. 13 TRANS . 3 CAPS. 9 RESISTORS. 5 DIODES, 3 PUSH- 
BUTTON SWITCHES. POWER TRANSFORMER AND INSTRUCTIONS DON'T BE FOOLED BY 
PARTIAL KlTS WHERE YOU HAVE TO BUY EVERYTHING EXTRA PRICED AT 512.95 
CLOCK CASE AVAILABLE AND WlLL FIT ANY ONE OF THE ABOVE CLOCKS REGULAR 
PRICE $6 50  BUT ONLY 54.50 WHEN BOUGHT WITH CLOCK. 

SIX.DIOIT ALARM CLOCK KIT FOR HOME. CAMPER. RV. OR FIELD-DAY USE OPER- 
ATES ON 12-VOLT AC OR OC. AND HAS ITS OWN 6 0 . M  TlME BASE ON THE BOARD. COM- 
PLETE WlTH ALL ELECTRONIC COMPONENTS AND TWO.PIECE. PRE-ORILLEO PC BOAROS. 
BOARD SIZE 4" x 3" COMPLETE WITH SPEAKER AND SWITCHES. IF OPERATED ON OC. 
THERE IS NOTHING MORE TO BUY PRICED AT $16.95 
'TWELVE-VOLT AC LINE CORD FOR THOSE WHO WlSH TO OPERATE THE CLOCK FROM 
110.VOLT AC 52.50 
SHIPPINO INFORMATION - ORDERS OVER 520.00 WlLL BE SHIPPED WSTPAID 
EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REOUESTED. ON ORDERS LESS 
THAN 570 00 PLEASE INCLUDE ADDITIONAL $1 50  FOR HANDLING AND MAILING 

DISTRIBUTOR FOR 
Aluma Tower AP Product8 

p] (We have the new HobbyBlox System) - 
" w ;  - 

,,HAL" 2- P. 0. BOX 1101 
HAROCD C. NOWLAND SOUHGATE, MICH. 48195 

WBZXH PHONE 1318 2851782 
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Get on 220 MHz all modes 
with your present 2 meter rig! - 

220 is  the new frontier in VHF! There is  
plenty of FM activity now in most areas of 
the country and SSB and weak signal work 
is growing rap~dly. It's a fact; working on 
220 is one of the most rewarding activities 
since most work is still in the pioneering 
stages. 
You can get on 220 at minimal expense now 
by adding Lunar's new 220/TV Transverter 
to your present 2 meter station. It costs 
about half the price of most all-mode radios 
yet enables you to work any mode (CW, 
SSB, FM. SSTV. RTTY) on 220 as you do on 2 
meters, uslng your present 2 meter trans- 

veiver. 
Installation is easy! 
Just connect the Lunar 220/TV to a 220 
antenna, your 2 meter transceiver, and a 
13.5 power supply; select your mode and 
GO! 
The new Lunar 220/TV is  Linearized for 
maximum uti l izat ion of a l l  authorized 
modes. In addition, i t  has automatic T-R 
functions, either RF sensed or hard keyed. In 
the repeat mode the 1 MHz offset adds to the 
600 KHz in your 2 meter radio to glve you 
the 1.6 MHz required on 220 MHz. 
BASIC SPECIFICATIONS 
Rx N.F.: 2.5 dB nom. 
Rx Conversion Gain: 25 dB nom. 

I 
.. .at last . . .  

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

Designed with angled rear shelf for your 

1 
viewing comfort and ease of operation. I 
516450 S-F RADIO DESK 
Deluxe - Ready to Assemble I 
FINISHES: Walnut or Teak Stain. 
Floor Space: 39" Wlde by 30" Deep 

Additional Informallon on Request. 
Checks, Money Orders. BankAmericard 

and Master Charge Accepted. 
Also Available . . . F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 

Space: 51" Wide by 30" Deep .-DEALER INQUIRIES INVITED-. 
$192.50 8-C A m n k u f  Radio 

4384 KEYSTONE AVENUE CULVER CITY, CALIF. 90230 - PHONE (213) 837-4870 - I +sotron Antennas I 
THE ULTIMATE space savers. . . 

for 80 and 40 meters. 

Hoar on Dasignsd 7245 kHz and 
proved by at 
WDBEJA 365PM MOT 

a Metm 01 40 M01.n 

all amateur uses 2648 NORTH ARAGON AVE 
DAYTON. OHIO 45420 

(303) 687-3219 
STAR ROUTE FLORISSANT. CO. BOB16 

4 H  11. Length 31 Inches 
81bs Weight 4 Ibs. 
110 kHz' Bandwidth 250 kHz* 
500 coax Feed 50(1 coax 
559 95 Price $49 85 
'L~mlts lor 2 1 SWR. center trequency adlustable 
lsotnn antennas need no rad~als or matchlng devices Feed 
w~th 500  coax For ~ndwr or outdoor mount~ng Excellent tor 

RF Pwr Out: 10 W nom. (CW & PEP) 
Power: 13.6 VDC @ 4 A nom. 
2 meter dr~ve: 10 W nom. 
(Other drive levels available on special 
order.) 

35w 2m FM AMPLIFIER KIT l MODEL 335-K 
3 I N . 3 5 O U T e 2 I N  3 0 O U T e  1 I N - 1 5 O U T  

COR l CLASSC l 4 5 A A T  136VDC 
l BNC CONNECTORS 

ASK ABOUT OUR OTHER VHF 6 UHF MODELS 

COMMUNICATION CONCEPTS I NC. 

Examples of frequency conversion in  the 
following modes: 

SIMPLEX I (Nat'l Call Freq.) 
Function 2 Maen 2M MHz 
Rx Freq. 146.5 223.5 
Tx Freq. 146.5 223.5 

SIMPLEX I1 (Nat'l SSB Call Freq.) 
Rx Freq. 144.1 220.1 
Tx Freq. 144.1 220.1 

REPEATER MODE (2 Meter- 
600 KHz Offset Required) 

Rx Freq. 147.94 224.94 
Tx Freq. 147.34 223.34 

See your Lunar dealer or contact Lunar for 
complete details. 

2785 Kurtz Street, Sulte 10 
Sen Dlego. CA 92110 

T.kphone:(714) 299-9740 Telex:lUl747 
Louis N. Anclaux, WBBNMT 

The Best 
Got Bette\ 

MODEL 4381 RF POWER A N A L Y S T  

This new g p m z d h  
RF Wattmeter with n~ne-mode 

system versatility reads, 
IN STOCK QUICK DELIVERY 

AVr)(Oalzm ,- mnatsuroll 

a s s o c i a t e s  
115 B E L L A R M I N E  

ROCHESTER, M I  48063 

CALL TOLL FREE 

800-521 -2333 
I N  MICHIGAN 313 - 375-0420 - 
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. . .  

Instant Fingertip 1uning-~o More Knobs! 
(I Memories for Any Mode (AM.SSBICW. L FY) 
Dual PLL Frequency Synthesized-No Drift! 

A WHOLE NEW BREED OF RADIO IS HERE NOW! No other 
short wave receiver combines so many advanced features for 
both operating convenience and high performance as does the 
new Sony ICF.2001. Once you have operated this exciting new 
radio, you'll be spoiled forever! Direct access tuning eliminates 
conventional tunina knobs and dials with a convenient diaital 
keyboard and ~iqui ld Crystal Display (LCD) for accurate freqzen- 
cy readout to within 1 KHz. Instant fingertip tuning, up to 8 
memory presets, and continuous scanning features make the 
ICF-2001 the ultimate in convenience. 

Compare the following features against any receiver currently 
available and you will have to agree that the Sony ICF 2001 is the 
best value in shortwave receivers today: 

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to 
29.999 MHz band. PLL, circuit has 100 KHz step while PLL2 
handles 1 KHz step, both of which are controlled by separate 
quartz crystal oscillators for precise, no-drift tuning. DUAL CON. 
VERSION SUPERHETERODYNE circuitry assures superior AM 
reception and high image rejection characteristics. The 10.7 MHz 
IF of the FM band is ut~lized as the 2nd IF of the AM band. A new 
type of crystal filter made especially for this purpose realizes 
clearer reception than commonly used ceramic filters. ALL FET 
FRONT END for high sensitivity and interference rejection. Inter- 
modulation, cross modulation, and spurious interference are ef- 
fectively rejected. FET RF AMP contributes to superior image re- 
jection, high sensitivity, and good signal to noise ratio. Both 
strong and weak stations are received with minimal distortion. 

A Enter Button 
0 

F SSBICW Compensator I 
B Signal Strength G Execute Bar I 

Indicator 
C Liquid Crystal Display H Manual Tuning Buttons 

D Memory Preset Buttons I Scan I 
E ~ n t e n n i  Adjustment J HighlLow Limit Buttons 

Dial I 
OPERATIONAL FEATURES 

INSTANT FlNOERTlP TUNING with the calculator-type key board 
enables the operator to have Instant access to any frequency in 
the LW, MW. SW, and FM bands. And the LCD digital frequency 
display confirms the exact, drift-free signal being received. 
AUTOMATIC SCANNING of the above bands. Continuous 
scanning of any desired portion of the band is achieved by 
setting the "L," and "L2" keys to define the range to be scanned. 
The scanner can stop automatically on strong signals, or it can 
be done manually. MANUAL SEARCH is similar to the manual 
scan mode and is useful for quick signal searching. The " U P  
and "DOWN" keys let the tuner search for you. The "FAST" key 
increases the search rate for faster signal detection. MEMORY 
PRESETS. Six memory keys hold desired stations for Instant 
one.key tuning in any mode (AM. SSBICW, and FM), and also, the 
"L," and "L2" keys can give you two more memory slots when 
not used for scanning. OTHER FEATURES: Local, normal. DX 
sensitivity selector for AM; SSBlCW compensator; 90 min. sleep 
timer; AM Ant. Adjust. 

SPECIFICATIONS 
CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion 
superheterodyne. SIGNAL CIRCUITRY: 4 IC's. 11 FET's, 23 
Transistors, 16 Diodes. AUXILIARY CIRCUITRY: 5 IC's, 1 LSI, 5 
LED'S, 25 Transistors, 9 Diodes. FREQUENCY RANGE: FM 
76-108 MHz; AM 150-29.999 KHz. INTERMEDIATE FREQUENCY: 
FM 10.7 MHz.; AM 1st 66.35 MHz., 2nd 10 7 MHz. ANTENNAS: FM 
telescopic, ext. ant. terminal; AM telescopic, built-in ferrite bar. 
ext. ant. terminal. POWER: 4.5 VDCI12O VAC DIMENSIONS: 12114 
(W) X 2% (H) X 6% (D). WEIGHT: 3 Ib. 15 oz. (1.8 kg) 
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article (January, 1975) points out the 
best DX frequencies in each band. 

Toward the end of March (associ- 
ated with the equinox, which is on 
March 20 at 1703 UT), the geomag- 
netic field is easily disturbed. The 
equatorial plane of the sun lines up 
through space with the earth's equa- 
tor, giving particles a more direct 
path to the earth's polar regions. 
Disturbances are prevalent under this 
condition. DX can be from unusual 
locations because of the ionosphere's 
erratic movements. East-west paths 
are generally poorer; otherwise dur- 
ing undisturbed times, over-the-pole 
DX paths are better during the 
equinox season. 

DX 
band-by-band summary 

Six meters will provide some excel- 
lent openings to South Africa from 
the eastern U.S. and from the FOR ECASTE R western and central U.S. to Australia 
and New Zealand around local noon- 

Garth Stonehocker, K0RYW time. The openings are more prob- 
able during high solar flux values. 

Ten, fifteen, and twenty meters will 
be full of signals from morning into 

weather affects DX, right? 
Besides keeping us indoors or out- 
side? Yes! March and April are 
months in which weather is usually a 
series of spring storms bringing rain 
to  much of our country. These 
storms are usually fronts of warm and 
cold air, which produce the year's 
first major thunderstorms. Thunder- 
storms mean noise (static) that 
affects the signal-to-noise ratio of our 
receivers, decreasing readability. 

Thunderstorm static propagated 
from far off is the main overall noise 
level of our lower-frequency hf 
bands. The average noise from the 
thunderstorms all over the world 
going on at once makes this noise 
level. However, as a particular storm 
front comes near, a significant in- 
crease in the noise level can be heard. 
The first notice of this noise increase 
is at a one-hop distance away (about 
600-1200 miles or 960-1920 km) when 
the storm front is about a day or so to 
the west of your location. Next, the 

noise will usually decrease as the 
storm moves closer; that is, until it is 
within a ground-wave distance of 
50-60 miles or 80-96 km (near line of 
sight). Thunderstorm static is then 
worse, mainly individual crashes, and 
it becomes part of the local noise. As 
the storm moves away a similar 
decrease, then an increase, is heard 
in a day or so again as the front 
moves on. You can check this out for 
your location by coordinating the TV 
weather program with your operat- 
ingllistening experience. The effect is 
more noticeable on the lower fre- 
quency bands. 

In looking for the rare DX, you may 
want to make the best use of your 
time by tracking the storms to give 
you the best chance at quiet noise 
conditions. Remember, too, the DX 
station's operating times and fre- 
quencies. An article in the November, 
1980, issue of CO lists the foreign 
national holidays (consider when the 
DX is home from work), and a QST 

early evening almost every day and to 
most areas of the world. The open- 
ings will be shorter on the higher 
bands and concentrated more near 
noon for the path of interest. High 
solar flux values and geomagnetic 
disturbance will favor these bands for 
transequatorial contacts. Noise 
effects are not too noticeable. 

Forty, eighty, and one-sixty meters 
are the night Dxer's bands. The 
bands are open beginning just before 
sunset and lasting until just as the sun 
comes up on the path of interest. 
Except for daytime short-skip signal 
strengths, high solar flux values don't 
affect these bands much. Geomag- 
netic disturbances, which will be 
more evident near the equinox, cause 
much signal attenuation and fading 
on polar paths. The effects of these 
disturbances are less on these bands, 
although noise will be spasmodic and 
very noticeable on these lower-fre- 
quency bands. 

ham radio 
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I ASSOCIATED RADIO 913-381 -5900 1 

I 
801 2 CONSER BOX 4327 
OVERLAND PARK, KANSAS 66204 

BUY-SELL-TRADE I 
I All Brands New & Reconditioned I 

I NOTE: SEND $1.00 FOR OUR CURRENT CATALOG O F  NEW A N D  RECONDITIONED EQUIPMENT. 

*ALSO WE PERIODICALLY PUBLISH A LlST 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. I 

from CURTIS 

Chip IARRL Hdbk 
ockeL Manual 

r EK480: C-MOS Daluxa Keyer 
EK480M: Above plus rpeedm 

r 1480. InstructoMate ............................. 
.......... r M480: MemoryMata 

r IM480: Instructo-MemoryM8l 
* KB480. Morse KeyboardMatt 

K84900: Morse-RTTY keybol 
Above prlces FOB 

8064: Ksyar-On-A-l 
8044-3: IC. PCB. SI 
80444: Semi-Kit 

' m M  (In 
8045: Morse Keyboaro-un-n-~n11 
8045-1: IC. PCB. FIFO. Sockets. I 
8045-2: Semi-Klt ................... 
8046: Inrtructokayer-On-A-Chip I 
8046.1: Semi-Klt ..................................... 

.......... 8047: Message Memory-On-A-Chlp IC 
....... 8047-1: IC. PCB. RAM. Sockets. Manual 

&dd 11.75 on klta lor poslags and handllngl 

el. tpledmshr lu 
- >  A- . AL. 

Curtls Electro Oevicss. Inc. 
(4151 494.7223 

MAINTAINS VOICE QUALITY 
IMPROVES INTELLIGIBILITY 
NO CABLES OR BENCH 
SPACE REQUIRED 
EXCELLENT FOR 
PHONE PATCH 
NO ADDITIONAL ADJUST- 

& 
I MENTS - MIKE 6AIN ADJUSTS I 

CLIPPING LEVEL 
UNIQUE PLUG-IN UNIT-NO 
MODIFICATIONS REQUIRED 

and military use. 

Models Now Available 
...... Collins 32s. KWM-2 $ 98.50 er. 

Drake TR-3, TR.4, TR-6, TR-4C. 
1-4, T-4X, T-4XB, T4XC $12850 el .  

Postpaid - Calif. Res~dents 
add 6% Tax 

I watch tar other modm~s ~ a t e r ~  I 

EXCITEMENT! 
Tired of watching dull N progrems? 
Bored by long, empty evenings? 

I.ISTk:N T O  THk: WORI,I)! 
News, commentaries, music, folklore 
from foreign lands! Informative, en- 
tertaining, cultural! Clean Family 
FUN! Be better informed than your 
friends by hearing all sides on inter- 
national issues directly! 

"THE NORTH AMERICAN SHORT- 
WAVE LISTENER'S HANDBOOK", 
1981 issue, is just what you need to 
ACHIEVE MAXIMUM PLEASURE 
FROM YOUR EQUIPMENT 

-Shortwave basics (Propagation. 
Broadcasting Conditions, Frequency 
& Wave Length. Frequency Assign- 
ments, International Time, Target 
Areas, Reception Tips & Reports, 
more) explained in simple terms for 
beginners 

-Official schedules of programs 
beamed to North America, in English 
& other languages from 70 countries, 
show~ng languages used, times and 
frequencies 

$4.00 ppd. Give one to your best 
friend: Two for $7.50. Order now from: 

LUFEL INTERNATIONAL, 
Box 232-HR Rego Park, NY 11 374 
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2822 North 32nd Street, #l Phoenix, Arizona 85008 Phone 602-956-9423 

.- ... - 
Descr ip t i on  

18 1K x 8 Eprom 
16/25 16 2K x 8 5~ s i n g l e  supply 
14/91 14 1K x 4 S t a t i c  
:7 4K x 1 Dynami c Ram 
'7 /4116 \6K x 1 Dynamic Ram 
:2-6 32K Eprom 

.U.'s, Etc. 

l8OOP Microprocessor 
1882 1 P P I A  
i845P CRT C o n t r o l l e r  
1850P AC l A  
1852P S SDA 
18- 1 M i  croprocessor 
IOA Microprocessor 
r A Microprocessor 

M i crop roces so r 
/A P I0  

S 10/0 
S I O / I  

2 8 B i t  input /output  p a r t  
1 Communication In te r face  

1602/AY 5- 101 3 UART 
1 OOONL Four B i t  Microprocessor 
4828 PSAT 
7 DMA C o n t r o l l e r  
.-I 64 x 4 FlFG 
316/~3817 Clock w i t h  alarm 

P r i c e  12.5 VDC,  27 MHz 
$ 5.00 4 wat ts  output ,  10 dB ga in  

9.99 $1.69 each 
5 .OO 
2.99 C A R B I D E  C i r c u i t  Board D r i l l  B i t s  
5 .OO f o r  PCB Boards 

39-95 $ mix f o r  $5.00 

MURATA CERAMIC FILTERS 
SFD 4550 455 KHz $2.00 

9.99 SFB 455D 455 KHz 1.60 
6.99 CFM 455E 455 KHz 5.50 

25.00 SFE 10.7 MA 10.7 MHz 2.99 
4.99 

ATLAS CRYSTAL FILTERS FOR ATLAS 
HAM GEAR 

5.52 - 2.7/8 
5.595 - 2 . 7 / 8 / ~  
5.645 - 2.7/8 
5.595 - .500/4/CW YOUR C H O I C E  
5.595 - 2.7 USB $12.99 each 
5.595 - 2.7/8/L 
5.595 - 2.7 LSB 
3.0 - use/cw 

J310 N-CHANNEL J - FET 450 MHz 
Good f o r  VHF/UHF Amp1 i f i e r ,  

8.99 Osci l l a t o r  and ~ i x e r s .  3/$1 .OO 
3 .OO 
5 -99  AMPHENOL COAX RELAY 

60.00 26 VDC Coi l SPDT #360- 1 1892-1 3 
8 B i t  Microcomputer w i t h  100 wat ts  Good up t o  18 Ghz 
programmab l e/erasabl e EPROM 60.00 $19.99 each 

408L/6 6 B i t  D /A  3.25 
2502 9-99 7 8 ~ 0 5  Same as 7805 but  on ly  3 Amp @ 
,260 1 9-99 5 VDC 49e each o r  10/$3.00 

:STAL F l LTE RS 
lo 001-19880 Same as 2194F 
7 MHz narrow band 
B bandwidth I5KHz min. 
dB bandwidth 60 KHz min. 
{dB bandwidth 150 KHz min. 
imate 50 dB i n s e r t i o n  loss 1 dB max. 

~ p l e  1 dB max. C t .  0-1-/-5 p f  3600 Ohms 
$3.99 each 

NEW TRANSFORMERS 
F-18x 6.3 V C T  @ 6Amps $6.99 each 
F-46X 24V@ lAmp 5 .P9 
~ 4 1 ~  25.2VCT @ 2Amps 6.99 
P-8380 I O V C T  @ 3Amps 7 .99 
P-8604 ZOVCT @ lAmp 4.99 
P-8130 12.6VCT @ 2Amps 4.99 
K-328 28vCT @ I00 MA 4.99 
E30554 Dual 1 7 V  @ lAmp ea. 6.99 

454 Same as MRF458 12.5 V D C ,  3-30 MHz E IMAC FINGER STOCK #Y-302 
.95 each 80 Watts output ,  12 dB gain 36 in .  long x 3 in .  $4.99 each 

NO ORDERS UNDER $10 

More Details? CHECK-OFF Page 110 march 1981 81 
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MRF203 
M R F ~  16 
MRF221 
~ ~ ~ 2 2 6  
MRF227 
MRF238 
MRF 240 
~RF245 
MRF247 
~ ~ ~ 2 6 2  
M R F ~  14 
MRF 406 
MRF412 
MiiF421 
MRF422A 
MRF422 
~ ~ ~ 4 2 8  
M R F ~ ~ ~ A  
M ~ ~ 4 2 6  
M R F ~ ~ ~ A  
M RF 449 
M RF 449A 
MRF450 
M R F ~ ~ O A  
MRF452 
MRF 453 
~ ~ ~ 4 . 5 4  
MRF454A 
MRF455 
M R F ~ ~ ~ A  
MRF472 

BFiJ92A $ 1 .OO 
BFW92 079 
MMCM91 8 14.30 
MMCM2222 15.65 
Mt4C~2369 15.00 
~ ~ ~ ~ 2 4 8 4  I S .  25 
MMCM3960A 24.30 
M W A l l O  6.92 
MNA 1 20 7.38 
MWA 130 8.08 
MNA2 10 7.46 
MWA220 8.08 
MdA230 8.62 
MdA3 10 8.09 
MWA3 20 6.62 
MWA330 9.23 

TUBES 
6KD6 
6 ~ ~ 6 / 6 ~ ~ 6  
~ M J ~ / ~ L Q ~ / ~ J E ~ C  
6 ~ ~ 6 / 6 ~ ~ 6  
128Y7A 
2 ~ 2 6  
4X 1 50A 
Lb iX  2508 
4CX250R 
4CX300A 
4 ~ x 3  j 0 ~ / 8 3 2 1  
4 ~ x 3  ~ O F / J  /8904 
4cx I 5000 /8660 

UHF/VHF RF POWER TRANS ISTORS 
~ ~ 2 8 6 7 / 2 ~ 6 4 3 9  
60 Watts output  
Reg. P r i c e  $45.77 
SALE P R I C E  $19.99 

1900 MHz t o  2500 MHz DOWNCONVERTERS 
Intended f o r  amateur rad io  use. 
Tunable from channel 2 t h r u  6. 
34 dB ga in  2.5 t o  3 dB noise. 
Warranty f o r  6 months 
Model HMR I I 
Complete Receiver and Power Supply 
$225 .OO (does not i nc l ude coax) 
4 foo t  Yagi antenna o n l y  
$39.99 
Downconverter K i t  - PCB and p a r t s  
$69.95 
Power Supply K i t  - Box, PCB and p a r t s  
$49.99 
Downconverter assembled 
$79.99 
Power Supply assembled 
$59.99 
Complete K i t  form w i t h  Yagi antenna 
SlO9.99 
REPLACEMENT PARTS 
MRFgOl $ 3-99 
M B D l O l  1.29 
.001 Chip Caps 1.00 
Power Supply PCB 4.99 

~ R ~ 4 7 4  3 .OO 81 \ A  20.00 Downconverter PCB19.99 
MRF475 2.90 6360 4.69 
MRF476 2.25 6939 7 0 9 9  NEW BOGNER DOWNCONVERTER 

MRF477 10.00 6146 5.00 I n d u s t r i a l  vers ion.  

M RF 485 3 .OO 6 1 46A 5-69 1 year guarantee. $225.00 

MaF492 20.40 6 1 468 /8298 7.95 
86 P I N  MOTOROLA BUS EDGE CONNECTORS 
Gold p la ted  contacts 
Dual 43/86 p i n  . I56 spacing 
S o l d e r t a i l  f o r  PCB $3.00 each 

CONT l NUOUS TONE BUZZERS 
I2VDC $2.00 each 

1 l O V A C  MUFFIN FANS 
New $11.95 Used $5.95 

TO-3 TRANS l STOR SOCKETS PL259 TERMINATION 52 Ohm 5 Watts 
Phenol ic type 6/$1.00 $1.50 each 

NO ORDERS UNDER $10 
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8 5 7 ~ A ~  $ 2.50 
11949 3.60 
..947 15.00 
95 0 4.60 

11375 8.90 
11553 1.57 
818 5 .OO 
866 1 .OO 

11866JAN 2.50 
11866JANTX 4.00 
11925 10.00 
11 948 2.00 
11950 25.00 
11 95 9 3 .oo 
11 960 JAN TX 10.00 
~ 0 7 2  I .60 
A27  1 . l o  
~ 4 2  9 7 .OO 
~ 8 7 7  1 .oo 
s95 9 2.00 
~ 9 7  6 15.00 
i iO7O 8 .OO 
ii07 1 15 .OO 
ii 1 08 4.00 
;;lo9 I .50 
;;I79 1 .OO 
;is83 4.00 
,1589 6.00 
11590 8.00 
11591 1 1  .oo 
1163 5 5.44 
,1636 1 1  -60 
11637 20.00 
,,641 5.00 
643 14.00 
645 10.00 
842 8.00 
849 20 .oo 
942 40 .OO 
946 14.00 
862 50.00 
,080 7 .OO 
08 1 10.00 
082 1 1  .OO 
083 13.00 
084 14.00 
095 1 1 .00 
096 20 .oo 

NE555V TIMERS 
3 9 ~  each o r  10/$3.00 

NEW DUAL COLON LED 
6 9 ~  each o r  
l0 /$5  .OO 

HEPI70 1 O O O P I V  
2.5 Amps 2 5 ~  each o r  

ORDERING INSTRUCTIONS 
Check, money order ,  o r  c r e d i t  cards 

welcome. (Master Charge and V I S A  only) 
No personal checks o r  c e r t i f i e d  personal 
checks f o r  f o re ign  countrys accepted. 
Money order  o r  cashiers check i n  U.S. 
funds only ,  L e t t e r s  o f  c r e d i t  are not  
acceptable. 

Minimum shipping by UPS i s  $2.35 w i t h  
insurance. Please a l l ow  ex t ra  shipping 
charges f o r  heavy o r  long items. 

A l l  p a r t s  returned due t o  customer error  
w i l l  be subject  t o  a 15% restock charge. 

I f  we are out  o f  an i tem ordered, we 
w i l l  t r y  t o  replace i t  w i t h  an equal o r  
b e t t e r  p a r t  unless you spec i f y  not  t o ,  
o r  we w i l l  back order  the item, o r  refund 
your money. 

P R I C E S  ARE SUBJECT TO CHANGE WITHOUT 
100/$15.00 NOTICE. Pr ices  superseade a l l  p rev ious l y  

publ ished. Some items o f f e r e d  are  
H I G H  VOLTAGE CAPS l i m i t e d  t o  small q u a n t i t i e s  and are 
420 MFD @ 400 VDC O R  subject  t o  p r i o r  sale. 
600 MFD @ 400 VDC We now have a t o l l  f r ee  number bu t  
$6.99 each we ask tha t  i t  be used f o r  charge orders 

only .  I f  you have any quest ions please 
NEW ROTRON BISCUIT FANS use our o ther  number. We are open from 
Model BT2AI 115 VAC 8:00 a.m. - 5:00 p.m. Monday th ru  Saturday, 
$12.99 each Gu r t o  1 1 f r ee  number for orders only 

i s  800-528-3611. 
TORlN TA700 FANS NEW 
Model A30340 JUMBO LED'S M E D I U M  LED'S 
230 VAC @ .75 Amps Red 8/$1 .OO Red 6/$1 .OO 
W i l l  a l so  work on 115 VAC Clear  6/$1.00 G reen 6/$1 .OO 
$29.99 each Yel low 6/$1 .OO 

Green 6/S 1 .OO 
DOOR KNOB CAPS Amber 6/$1 .OO 

470 p f  @ 15 KV $3.99 each 'NEW GE OPT0 COUPLERS 4 ~ 2 6  
~ u a l . 5 0 0 p f @ 1 5  KV 5.99each 69e each o r  10/$5.00 
680 p f  @ 6 KV 3.99 each 
800 i f  @ 15 KV 3.99 each M I C R O - M I N I  WATCH CRYSTALS 
1000 p f  @ 20 KV 5.00 each 32.768 Hz $3 .OO each 
2700 p f  @ 40 KV 5.99 each 

NEW 2" ROUND SPEAKERS 
NEW & USED BCD SWITCHES 100 Ohm co i  1 9ge each 
3 sw i tch  w i t h  end p la tes  
$8.99 New $6.95 Used PLAST l C  TO-3 SOCKETS 4/$1.00 

NO ORDERS UNDER $10 

More Details? CHECK-OFF Page 110 march 1981 83 
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inexpensive f ive-eig hth 
wave ground plane 

A year or so ago, my wife won a 
bicycle flag as a door prize at a meet- 
ing. I do own a bicycle but I have no 
need for such a flag. The other day, I 
took this work of art out from behind 
the bedroom door and transformed it 
into a 2-meter antenna. I measured 
off approximately 4 feet (1.2 meters) 
of wire, brought it down the "flag 
pole" and wound a ten-turn coil at 
the bottom. I had a coaxial chassis 
connector (with a missing center con- 
ductor) which I drilled to fit the plastic 
pole. I then soldered on four 20-inch 
(50-cm) radials made of No. 12 (2.1- 

mm) wire. I wrapped the pole with 
tape, just under the radials, to hold 
them at the proper level. I soldered 
the shield of some RG-58lU cable to 
the radials, and the center conductor 
to the bottom of the coil. 

I fired up the 2-meter rig, and con- 
nected an SWR meter into the line; it 
showed about 2.5:1. 1 took off a turn 
of wire; this dropped the SWR to 2:1. 
I then started cutting the vertical wire 
an inch at a time, and cut once too 
often. By pushing all of the coil turns 
tight together, I came up with 1.1:1 
- close enough. 

The photograph shows the bicycle- 
flag antenna in place on the house. 

Bob Baird, W7CSD 

the best way to get an 
antenna into a tree 

For many years the Los Alamos 
Amateur Radio Club has set up Field 
Day in the nearby Jemez Mountains, 
which are well supplied with tall 
Douglas fir and spruce trees. Each 
year we struggled with the problem 
of getting the antennas up into the 
trees. We've tried everything: climb- 
ing, throwing a weighted line, using a 
bow and arrow. Finally, about three 
yearsago, K501N developed an ingen- 
ious but inexpensive device, which 
was the ultimate solution. 

A slingshot was wedded to a spin- 
casting reel. The ,Wrist Rocket brand 
slingshot uses surgical rubber tubing 
as the elastic; it's surprisingly power- 
ful. Fastened to the handle of the 
slingshot is the spin-casting reel. A 
one-ounce sinker is tied to the fish 
line. For ease of finding the sinker, I 
tied on a piece of bright red tape. 

To use, merely unlock the reel, 
stand near the base of the tree, and 
fire upward at about a 60-degree 
angle. The weight easily clears 60-80 
foot (18-24) meter) trees, and almost 
invariably falls all the way to the 
ground. Remove the sinker from the 
end of the line (cut it - fish line is 
cheap) and tie on a light nylon twine, 
such as 50-120 pound (23-54 kg) test. 
Then reel back the fish line steadily, 
until the twine returns to the ground. 
You can then connect whatever 
stronger line is needed to raise the 
antenna. 
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The advantages of this system are $1.25. One ounce (28.49) sinkers cost 3. The small weight rarely tangles in 
these: about 12 cents. the trees. 

1. It's inexpensive. I bought a spin- 2. If the line becomes tangled, just We have built several of these and 
cast reel on sale for less than $3, break it, abandon it, and try again. find them among the handiest de- 
spent $5 on the slingshot, and got This is not the case with a bow and vices ever invented. 
2000 feet (610 meters) of 6-pound- arrow, as archers are reluctant to lose 
test (2.7-kg) monofilament for about expensive arrows. Alan Hack, WABVLX 

Here is a composite version, using Lines 10, 17, 20, and 300, as writ- 
the TRS80, Level 2, of Anderson's ten, should duplicate the results 

antenna bridge fine series of programs, first listed in given in programs 1 and 2 using the 
the May, 1978, issue of ham radio. same input data, and can be edited as 

calculations Readers should refer to that article for required. 

the formulas used and other back- 
ground material. Paul Manacek, K6GK 

5 P r i n t ,  "Smith Chart  Rotation" I = "UP ARROW" 320 E=2.718282 
6 P r i n t ;  P r i n t  330 A=DB/N 
8 Input  "Enter next f r eq .  i n  mhz";F 340 B=K*P 

1$ zOs5$ 350 D=E?( 4 * ~ ) = 1 + 2 * ~ ? (  2*A).Cos( 2*B) 
12 Input  "Enter no i se  br idge  'RP' Reading" ; R  360 R A = ( ( E ? ( ~ * A ) - ~ ) ) / I I  

15  Input  "Enter no i se  br idge  ' C '  r eading  i n  p icosW;C 370 B1=2*Ef( 2*A)*Sin( 2'0) 

17 V=.66 380 AP=D 

20 ~ = 6 $  390 P=A2*A2 
35 Rl=.006388 400 M = ( A ~ + B ~ ) / ( A ~ * A ~ )  

45 X =  -159155/(FCC) 410 P r i n t  

50 A = (  R*X~'Z)/(R~'Z+X?Z) 420 P r i n t  "Complex At tenuat ion  Fac to r s  (RA,XA)=" I R A  .M 

60 B = ( X * R ~ ~ ) / ( R ? ~ + X  f 2 )  430 P r i n t  
65 Input  "Enter  va lue  of s e r i e s  extender  ( $  i f  not  used)" 440 P r i n t  "Next r o t a t i o n  is  f o r  Lossy Lines": P r i n t  

; SE 450 Input  "Enter  RG from top  of screen" ;RS 
75 P r i n t  460 Input  "Enter  XG" ;XG 

80 Al=A-SE 470 Input  "Enter  R A W  ;RA 

85 P r i n t  "The l i n e  i npu t  Z (RG,XC)="Al . B  480 Input  "Enter  XA" ;XA 

90 A Z = S ~ R (  ( A ~ + Z O  )f2+( ~ t 2 )  ) 490 A4= (RS-RA*RO ) 

95 BZ=SUR( ( A ~ - z o ) ~ z + ( B ~ ~ ) )  500 B4= (RO-RS*RA+XG*XA) 

100 P r i n t  " t he  s w r  is",(AZ+BZ)/(AZ-B2) 510 D4=RAfXG 

110 K = R ~ * ( L / v )  520 G4=RS*XA 
120 XK- Tan (KIP) 530 H4=C4 

130 RG=AI  540 I4=D4+G4 

140 XG=B 550 U=RO*XA 

150 RO=ZO 560 M4=04 

160 A=(XG-RO'XK 570 N4=XG-U 

170 B=(RO+XG+XK) 580 04=A4+M4 

180 D=RG*XK 590 P4=N4 
190 N= -D 600 Q4=B4-H4 
200 x=(  (RG*B)+(A*N) )/(B*B+N*N) 610 T4=14 

210 Y = (  (PA)-(RG*N) )/(BIB+N"N) 620 'I&=( (04*Q4)+( P4*T4) ) / (  Q4*94+T4*T4) 

220 Z=X*RO 630 W4=( (Q4*P4) -(04*T4) ) / (  Q4*QbT4*~4)  

230 J=ROXY 640 Y4=(V4*RO 

240 P r i n t  650 Z4=RO*W4 

250 P r i n t  "Antenna Z (No-Loss Line)  i s U ; Z , J  660 P r i n t ~ P r i n t  

260 AZ=SQR((Z+RO)~Z+[Jf2)) 670 P r i n t  "Antenna Z ,  ( l o s s y  l i n e )  i sN ,Y4 ,24  

270 B2=SQR( (2-RO)fZ+(JfZ)) 680 P r i n t  

280 P r i n t  "The SWR i s " .  (A2+B2)/A2-B2) 690 A3=SQR( Y b R O  f2+ ~ 4 1 2  
700 B3=SQR( tY4-R01~2+~Z4/2~1 

290 P r i n t  710 P r i n t  "The Swr, wi th  l o s s e s ,  i s U , ( A ) + B 3 ) / ( ~ 3 - ~ 3 )  
300 DB=.8 720 P r i n t  i p r i n t  

730 Run 8 
310 N=8.686 
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' Standard $ 42.95 
Chrome $ 52.95 I I 
Gold plated $150.00 I I 

~l WRITE FOR LITERATURE 

model is chrome plated. 
Heavy steel base; non-skid feet. I I 

Microcraf t 's New RTTY READER 
Decodes R T T Y  slgnals d l r e c t l y  f r o m  y o u r  re- 
ceiver's loudspeaker.  * ldwl f o r  SWLs, nov lces  & 
seasoned amateurs.  Completely s o l l d  s ta te  a n d  
sel f -contalned. C o m p a c t  slze f l t s a l m o s t  anywhere. . . .  N o  C R T  o r  d e m o d u l a t o r  r e q u i r e d  N o t h l n g  
e x t r a  t o  b u y 1  Built-~n ac t lve  m a r k  & space 
f i l t e r s  w i t h  t u n i n g  L E D s  f o r  170.  425 & 8 5 0  H z  
FSK. + Copies 60. 67. 75, & 1 0 0  W P M  B a u d o t  & 
1 0 0  W P M  ASCI I .  + NOW y o u  can t u n e  in R T T Y  
signals f r o m  amateurs.  n e w s  sources & weather  
bul let ins.  T h e  R T T Y  R E A D E R  conver ts  R T T Y  

slgnals i n t b  a l p h a n u m e r i c  s y m b o l s  o n  a n  eight-character m o v l n g  L E D  readout.  W r i t e  
f o r  de ta i l s  o r  o r d e r  f a c t o r y  direct .  . . . . . . . . . . . . . . . . . . . . . . . . . .  R T T Y  R E A D E R  K I T ,  m o d e l  R R K . .  .$189.95 . . . . . . . . . . . . . . . . . . .  R T T Y  R E A D E R  w i r e d  a n d  tested, m o d e l  R R F  .$269.95 
S e n d  c h e c k  o r  m o n e y  order.  Use y o u r  V I S A  o r  Mastercard .  A d d  $5.00 s h i p p l n g  a n d  
h a n d l i n g  f o r  continental U.S. Wlscons ln  residents a d d  4% Wisconsin S t a t e  Sales Tax. 

C o r p o r a t  i o n Tol.phono: (414) 241-8144 
Post O f f i c e  Box 513HR. Thiensvi l le,  Wisconsin 53092 

MICROWAVE TELEVISION 
The RP serles ol complete 2350 MHz downconverter packages for rmaeur Iolnv1:bn connect to any 
standard televlslon set and prov~de all you need lor microwave lelevls~on v~ewing 
The standard RP package contalns a mlcroslrlp convener mounted In a wldel used cavltytyps tTIiCW 
wave antenna The antenna lncludesa 36" disc rod assembly that Increases tKe overall system wnver- 7 slon gaw l a  38 dB m atlracl~ve sel top power supply w~lh a tunlng control that covers three tv 
Channels IS Included along w~th all antenna mountlng hardware and tnslructlons 
W~th th~s package you are ready lor amateur wev~s#on Just amhe antenna cnMm on8 750 wlal 

f I re  iron the antenna l o  me power supply and a second coulal lane lrom me power supply lo your N. 
and you are on Ihealr 
For lnstallatlons greater than 15 mlles the RP+ packap6, whkh uses a htghsr gain RF aaga in the 
converter IS recommended Beyond 25 mlles or lor lnstallatlons where a separale antenna 1s avail- 
able the RPC package IS available In this package the convener 1s mounled In a separate weather. 
prwf case and IS provlded w~th a 5Of1 Input Impedance N connector 
All models use a downconverter bull1 ustng mlcrostrlp conslruclmn lor long reliable Ofmritin The 
downconverler contalns a low nome preamplll~er a balanced mlxer a trimmed local osctllator and a 
broadband output ampllt~er matched lo 75 ohms 

Pr~ces lnclud~ng UPS sh~pment are as lollows 
M W  RP ncr)nr pnkepr $175 
 odd RP+ r w w r  plcklpr $200 
M O ~ ~  RPC mcslvsr p ~ k ~ p s  . S ~ O O  K. 81 S. Enterprises 

To order your recelver package now send check or money order to P.0. BOX 741, Mansfield, MA 02048 

I ~ 
, 

- COMPONENTS - 
A m p h e n o l  c o n n e c t o r s  
B & W coils, switches, antennas 
H a m r n o n d  and LMB enc losures  
J a c k s o n  d ia ls  a n d  dr ives 
J.W. Mi l le r  parts 
Knobs and shaf t  couplers 
M i l i e n  c o m p o n e n t s  
M u l t r o n i c s  rol ler  i n d u c t o r s  
Padders a n d  t r immer  capac l to rs  
Resistors. capaci tors,  i n d u c t o r s  
Semiconductors  
Toroids,  cores, beads, baluns 
Variable capacl tors:  
Cardwel l  - E.F. Johnson 
H a m m a r l u n d  - Millen 
W i r e  a n d  c a b l e  

- KITS - 
Microcomputer-based Contest Keyer (hr 
1/81) partial. CMOS 2-Meter S nthes~zer 
(h r  12/79) part~al, 40-Meter O ~ P  Trans- 
celver (h r  4/80) partial or complete. 
Split-band Speech Processor (h r  9/ 79): 
IARU fix and Tx (OST 4/78 & 12/78); 
WlJR Broadband Balun (h r  4/79). R-X 
Notse Br~dge (h r  2/77); Memory Accu- 
Keyer (h r  1/79) boards only 

Catalog 25 cents 

RED HOT SPECIALS 
. . . . . . . . . . . .  AZDEN PCS3000,2 meters. ,315.00 

.............. ICOM 280A.All Mode.2m ,425.00 
........ KANTRONICS CODE READER.. ,360.00 

. . . . . . . . . . . . . .  BEARCAT 300 SCANNER .357.00 
........ BEARCAT 220 or 250 SCANNER. .269.00 

. . . . . . . . . . . . . . . .  ICOM IC 255A, 2 melers .310.00 
.......... SWAN ASTRO 150. New Style. .750.00 

............. ICOM IC251A. 2m All Mode .815.00 

.............. JANEL OSA 5,2m Pre Amp .36.50 
........ ICOM IC2A HANDHELOW N l d  ,215.00 

. . . . . . . . . . . . . . . . .  wllhTouchTonePed 239.00 
................... ICOM 551,6 meters. .408.00 

........... ALL MFJ PRODUCTS.. .12% oft List 

Wrlte lor our Large Speclala 
and Used Equipment Lists 

BEN FRANKLIN 
ELECTRONICS 

115% N. Main Hillsboro, KS 87063 

31 6-947-2269 

ges 2-5. 5.10. 10- 
22. 22-45. 45-100. 
100-250, and 250- 
400 Mhz; 1 Khz IW 
ternal modulation. 
Results ~ndicated 
on meter or can be 

BencHeR,inc Atse/ecteddea\ersoraddI.OO 
O handling. Q u o t a t i o n  for overseas 

333 W. Lake S t r e e t .  D e p t .  A postage on request. 
Chicago, ll l~no~s 60606 (31 2) 263-1 808 I 



CALL TOLL FREE 
1-800.426-7741 

The Northwest's Largest Ham Store 
WASHINGTON RESIDENTS CALL 1.800-562-6818 

ALASKA RESIDENTS CALL COLLECT 1-206-784-7337 

a AEA 
MORSEMATIC 

Dual M~crocomputers 
provide many features. 
Approximately 500 
character memory with 
unique "sof t -par t i t ion-  
ing." 
Morse trainer mode with 
programmable speed-up. 
Beacon mode for VHF 
DX scheduling. 
Automatic serial number 
sequencing. 
For too many features t o  
describe; use it and you 
will believe it! 

C-COMM 
61 15-1 5th AVE. N.W. 
SEATTLE. WA. 98107 

AEA ISOPOLE FLUKE D8001D802 
VHF ANTENNAS 1 OQ DIGITAL MlJLTlMETERS 

: ~ ~ ! ! ~ a - ~ ~  
-4 

supodor parlor. 
mance at a mrmnabk cost. 
Raise mom repealers or increase 
your slmplex distance! 

144 or'220 MHz bands. 
Achieve maxlrnum attainable 
gain for a twin 518 wavelength 
antenna. 
Patterns Independent of 
mounting or feedline length. 
Greater than 9 MHz band 

width. 
Completely weather protec- 
ted matching network and RF 
connections. 
Easiest to assemble. Mounts 
on standard N master (NOT 
SUPPLIED). 

Measures AC and DC voltage and 
current, resistance and diode 
test. Conductance also In- 
cluded in D802. Basic DC 

accuracy 0.5% 0800.0.1 % 
D802. Complete w ~ t h  test 

eads, battery and manual. 

Only 
$125 (D800) 

D..kn For: AEA, ALLIANCE. ALPHA. AVANTI, BENCHER, BIW, CDE, CUSHCRAFT, DAIWA, DENTRON. 
DRAKE. FLUKE. HUSTLER. HYGAIN, ICOM, INLINE, KLM, LARSEN, LUNAR, MFJ. NPC. NYE, ROHN, 
SHURE. TEMPO, TELEX, TEN-TEC. VIBROPLEX. YAESU. AND MORE. 

(206) 784-7337 Mon. thru Sat. 900 a.m. to  530 p.m. 

Prices and specifications subject to change without notice or obligation 

trans corn inc. 
1021 Touch 

Tone Decoder 
The 1021 Twch Tons 
decoder 6  deal for 
rewater control mign 
your own or use wlth 
our 102 DTMF Controllfir 

Features 
r Obcodes All 16 Dlglts 
r Elnary and Strobe outputs as MI as 16 discrm 

1. !":gc"t& 7-20VDt oparatlon 
r Current consumption ot 4 mAa5VDC 
r Measure 3 5"xl 9"x 4" 
r D~allng speed to 20 PPS 

PRICED AT $154.95 

401 Sub-Audible Tone Encoder 
For the ICOM ICPA/AT 

% The model 401 features 
Flts lC2AlAT and 
m s t  other hand 
held radlos 

1. Compatible wlth 
PL CG and most 
other CTCSS 
s y n m s  

s Fully tunubb from 
76 0 Hz to 251 Hz 
Owratlng voltage 
IS 7 15VDC@4mA * Adluslable lone 
level 0 2 vPP 

PRICED AT $29.95 1 O"X slzs 6"x 3' 

Send check or money order Use VISA w Master Charge 
IL residents add 5% % state tax plus $2 00 S6H 
To order or for more lnformatlon contact 

@- corn I, 

1104A Ridge Am., Lombard, I1 60148 
(31 2) 932-1491 

More Details? CHECK-OFF Page 110 march 1981 87 



NOW IN STOCK.. . 
FULL LINE OF AEA KEYERS 

SUPER EFFICIENT ISOPOLE ANTENNAS 

IMPROVE Y O U R  

SCANNER BEAM 

N E W  M O N I T O R  A N T E N N A  
Up t o  8dB gain.  108-512 MHz 
$39.95 Plus  $4.00 U.P.S. 

LIHR-LB Here's the log book every- 
one IS talkln about Thts new otter. 
Ing from HI38 IS lar superlor to any 

S e n d  for F R E E  
'other log ava~lable today' Wlth over 
2.000 entrles. you have twlce as 

C a t a l o g  o f  accessor ies much space lor less cost ~n comparl- 
a n d  p u b i i c a t l o n s  son to Its nearest competitor. There 

are 80 b ~ g  (8'/? x 11 ) pages. 30 
entr~es per page lor an "easy-count" 

S h l p v i n g  w i t h i n  dur~ng contests, a trequency spec- 
trum chart, calts~gn pretlxes and 

I d e n t i f y  t h o s e  strange s o u n d s  - much more Th~s IS unquestionably 
Pro fess iona l  l i s ten ing  t i p s  

P a y m e n t  m u s t  
the best log book value anywhere 

60 m i n u t e  casset te 80 pages 'e: 1978 Sp~ralbound 
a c c o m p a n y  o r d e r  S.95 Plus  $1.00 shipping 

order desk 
TOLL FREE 1-800-4384155 

DEALER INQUIRY INVITED 
". . . S E A R C H I N G  F O R  T H E  S O U N D S  O F  T O M O R R O W . "  

Ham Radio's Bookstore 
Greenville, NH 03048 
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When it comes to 

RA Dl0 QSL 's . . . 

ONLY BOOK! 
US or DX Listings 

lg8' Ill300 k5 ca 
NOW READY! 

Here t h e y  are! T h e  latest editions. Wor ld -  
famous Rad lo  Ama teu r  Callbooks, t h e  
most  respected a n d  comple te  I lst lng o f  
r ad lo  amateurs. Llsts calls, l icense classes, 
address Information. Loaded  w l t h  special 
features such as cal l  changes, Preflxes o f  
t h e  wor ld ,  standard t i m e  charts, wo r l d -  
w lde  Q S L  bureaus. a n d  more. T h e  U.S. 
E d l t l o n  features over 400.000 Ilstlngs. 
w i t h  over 100.000 changes f r o m  last 
year. T h e  Fore ign E d i t i o n  has over 
300.000 listings. over 90,000 changes. 
Place y o u r  order  f o r  t h e  n e w  1 9 8 1  Radio  
Ama teu r  Cal lbooks, avallable now.  

Each Shipping Tdal 

US Cailbwk $17.95 $2.55 $20.50 
borelgn 
Callbwk $16.95 $2.55 $19.50 

Order  b o t h  books  a t - t h e  same t i m e  f o r  
$37.45 i nc lud ing  shipping. 

Order  f r o m  y o u r  dealer o r  d i rec t ly  f r o m  
the  publ isher.  A l l  d l rec t  orders a d d  $2.55 
f o r  shipping. l l l lno is  residents add  5% 
sales tax .  (m? SPECIAL LIMITED OFFER! 

Amateur Radio 
Emblem Patch 

AMplcUH ern only $2.50 postpaid 

Pegasus on blue field, red lenering. 3 " wlde x 
3 "  high. Great on jackets and caps. Sorry, no 
call letters. 

ORDER TODAY! 

RADIO AMATEUR 

.......... 
Lake  B lu f f ,  lL 60044 ,  U S A  

ICOM, KENWOOD OWNERS - Separate. Very In. 
formative Newsletters. Deta~ls SASE U.1.R.C 806 Brack 
Road. Fort P~erce. FL 33450. 

MIRROR.IN-THE-LID. and other pre.1946 televlslon set 
wanted. Paylng 500+ for any complete RCA "TRK" 
series. or General Electric "HM" series set. Also looking 
for 12AP4. MW-31-3 picture tubes, parts, literature on 
pre-war television. Arnold Chase. WAIRYZ. 9 Rushlelgh 
Road. West Hartford. Conn. 061 17(203) 521.5280. 

AMATEUR REPAIR: Professional service, reasonable 
rates. ALL brands. USA KDK repair center. Amateur 
Rad~o Repalr Center. 1020 Brookstown Ave.. Suite 5. 
W~nston.Salem. NC 27101 (919) 7257500. 

YAESU YO100 monitor scope with manual and original 
carton. $145. Comdel RF speech processor. connects 
between mike and rig, $85. John Skublck. KBJS. 791 106 
Ave.. Naples. FL 33940. - 
ATLAS 350x1, DD6 Readout. VFO 350. PS350. Moblle 
mount. System In excellent conditlon. 5859. AESE. Bill. 
(713) 896.1743. 

500 OSL's, $10. Catalogue. 743 Harvard, St. Louls. MO 
63130. 

VERY In-ter.est.lngl Next 6 Issues $2. Ham Trader 
"Yellow Sheets". POB356. Wheaton. lL60187. . 

- 
DX.YOU BET! THE OX BULLETIN - Best weekly DX Info 
in the world. For FREE sample copy, send business.size 
SASE to: The DX Bulletin, 306 Vernon Avenue. Vernon. 
Connecticut 06066. - 
STOP LOOKINO lor a good deal on amateur radlo equip 
ment - you've found 11 here - at your amateur radlo 
headquarters In Ihe heart of the Midwest. Now more 
than ever where you buy is as important as what you buy. 
We are lactoryauthorized dealers for Kenwood. Drake. 
Yaesu. Collins. Wilson. Ten.Tec. ICOM. DenTron. MFJ. 
Tempo, Regency. HyGain. Mosley. Alpha. CushCraft. 
Swan and many more. Write or call us today for our low 
quote and try our personal and fr~endly Hoosier Service. 
HOOSIER ELECTRONICS. P.O. Box 2001. Terre Haute. 
lndlana 47802. (612) 238.1456. 

UPGRADE SUCCESSFULLYI Pass FCC Exarnsl TRSBO 
owners. I'll show you howl KE7C. H.2665 Busby Road. 
Oak Harbor. WA 98277. SASE please. 

- 

CB TO 10 METER PROFESSIONALS: Your rig or buy 
ours - AMISSBICW. Cer t~ l~ed Communlcatlons. 4138 
So. Ferrls. Fremont. Michigan 49412: (616) 924-4561. 

TRANSMITTER TECHNICIANS - Voice of Amerlca has 
overseas positions available at supervisory and oper. 
sting levels for experlenced lransmltter technlclans 
Dut~es Include operatlon and maintenance of hlgh power 
VOA transmitters and related fac~litles Applicants must 
have 3 to 5 years hands on experience In technical 
operatlon of broadcast TV or mllltary l~xed.statlon 
transmitters Must be available on a worldwide basls to 
serve In VOA's rad~o relay station system U S  cltlzen- 
sh~p  requlred Startlng salary commensurate wlth quali. 
Hcat~ons. plus houslng and overseas allowances Full 
federal frlnge beneflts apply Oual~f ied cand~dates 
should send standard Federal appllcatlon form SF 171 to 
Internattonal Commun~cat~on Agency. MGTIPDE. 1776 
Pennsytvan~a Ave , Washlnglon D C 20547 An Equal 
Opportun~ty Employer 

- 

OSL'S: No stock designs1 Your art or ours, photos. 
orlginals. 50C for samples 6 details (refundable) Certi- 
f ied Commun~cat~ons. 4138 So Ferrls, Frernont. 
Mlchigan 49412 

NEED HELP for your Novlceor General ticket? Recorded 
aud~o-VISU~I theory instruction. NO electronic back- 
ground required. Free ~nformatlon. Amateur License. 
P.O. Box 601 5. Norfolk. VA 23508. 

OSL'S WlTH CLASS1 Unbeatable quality, reasonable 
price. Samples: 504 refundable. QSLs Unlimited. 1472 
S.W. 13th St.. Boca Raton. FL 33432. - 
CB TO lOMETER CONVERSIONS. SSBIAMICW. Let a 
specialist convert your rtg, or buy one complete. Write 
Conversion Engineering. Box 163. Sandwich. Massa- 
chusetts 02563. 

MAKE HAM RADIO FUN! Supplement your learning pro- 
grams with a motivallonal hypnosis cassette. Tape 13, 
Learning the Code; Tape 14. Breaking the Speed Barrier; 
Tape 17. Electronics Theory. Free catalog. For tapes 
send S 10.95 to John Wolf Hypnosls Center. P.O. Box 497. 
Hayden. Idaho 83835. 

"CADILLAC 01 OSL'S - FAST 100 . $9.95 - Our 
Design. Send 51.00 lor Samples-Refundable. MAC'S 
SHACK. P.O. Box 43175. Seven Points. Texas 75143. 

HAMS FOR CHRIST - Reach other Hams wlth a Gospel 
Tract sure to please Clyde Stanlield. WABHEG. 1570 N. 
Albrtght. Upland. CA91786. 

A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS. Only two 
boards for a complete receiver. 
4 pole crystal filter Is stan. 
dard. Use with our C H A N -  
N E L I Z E R  or your crystals. 
Priced from $69.95. Matching 
transmitter strips. Easy con- 
struction, clean spectrum, TWO 
WATTS output, unsurpassed 
audio quality and built in TONE 
PAD INTERFACE. Priced from 
$29.95. 

SYNTHESIZER KITS from !VJ to 
450 MHz. Prices start at 9119.95. 

Now available In KIT FORM - 
GLB Model 200 MINI-SIZER. 

Fits any HT. Only 3.5 mA current 
draln. Kit price $159.95 Wired 
and tested. $239.95 
Send for FREE 16 page catalog. 

We welcome Mastercharge or VISA 

GLB ELECTRONICS 
1 9 5 2 C l i n t o n  St.. B u f f a l o .  N. Y. 14206 

GO MOBILE  W l T H  YOUR H.T.!- 
+ A r j  

.; 4 
14 ?I$,, . 

Handi-Tek Regulator ALLOWS 
CONTINUOUS HAND-HELD OPERATION 
PRCM AUTG DC CR U S E  SUPPLY WITH 
NCi NI-CAD DRAIN. IY.015EL K - TR2400 
KODEL Y - FT-207R. FK 11, MK I V  
EODEL T - SIMPLE MOD FOR TEMPO 
S-1. S-2, S-5. GUARANTEED. 
$19.95 PPD I N  USA. CAL ADD 81.20 
ORDER DIRECT OR SEND FOR SPECS.., 

HANDI-TEK 
p.0. BOX 2205. LA PUENTE, CA 91746 

Includes T.T. Pad 
You'll ham more lun and excttement on 2 mter FM wlth ths 
AZOEN PCS 3000 beC2uS.e ol 11s popular. stats-ol.the-art con- 
wnlence Iwtures such as m~cro-computer controlled lull 
Dana scan and memory iunct~ons. CMOS PL dtg~tal synme- 
slzed, detachable control head, excellent receiver sens~t~vlty. 
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saturate or reradiate 
Rated 5 KW peak-accepts substantial 
mismatch at legal limit 
DC grounded-helps protect 
against l ightning 

Ampheno l *  connector: Rubber ring 
t o  stop water leakage 

69 Rugged custom CycolacQ 
case. UV resistant formulation 

Heavy threaded brass 
contact posts 

Avai lable at se lec ted  

dealers. add $2.00 
Model ZA-1A 3.5-30 mHz 515.95 postage and handling 
Model ZA-2A o~timized 14-30 mHz in U. S. A 

includes hardware for  WRITE FOR LITERATURE 

2 boom 517.95 

ONLY ONE NEAT SMALL ANTENNA FOR 
UP TO 7 BANDS1 EXCELLENT FOR CON- 
GESTED HOUSING AREAS - APARTMENTS 
LIGHT - STRONG - ALMOST INVISIBLE! 

COMPLETE AS SHOWN wnh 90 It. RG58U-52 onm rcedllne, and PL259  connector. Insulrtors. 3 0  f t .  
300 Ib. test drcron end support. center connector wnh built in Ilghtninu arrester and static dlschrr~e - 
molded sealed, weatherproof resbnrnt traps l"X6"-you just swnch to band deslred for excellent worldwide 
operati& - transrnntln~ and ;eclevlngl LowSWR over all bands -Tmerr usually NOT NEEDED! Can be used as 
Inverted V's - sloperr - in attics onbutidinp tops or narrow lots. t he  ONLY ANTENNA YOU WILL EVER NEED 
FOR ALL DWlRED BANDS WITH ANY TRANSCEIVER - NEW - EXCLUSIVE! NO BALUNS NEEDED! 

Iron Powder and Ferrite 

TOROIDAL CORES 
Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baluns, Etc. 

Small Orders Welcome 
Free 'Tech-Data' Flyer 

AM'D$:,N& Since 1963 

12033 Otsego Street, North Hollywood, Calif. 91607 
(2 1 3) 762-24 1 8 

In Germany Elertronlkladen. W~lhelm - Melltes Slr 88 4930 Detmold 18 Wesf Germany 
In Jaoan Toyomura Electrontcs Comwny. Ltd . 7-9 .  2.Chome Sota.Kanda Chly0da.K~. Tokyo. Jaoan 

PENNSYLVANIA: Penn Wlreless Association. Inc. will 
hold its Tradelest '81 on March 29 at the National Guard 
Armory. Southhampton Rd. and Roosevelt Blvd., (Rte. 11) 
lh mlle south of the Pennsylvania Turnp~ke exit 128. 
General admission Is $3.00. Prizes. refreshments. 
displays and surprises. Talk-in on 146.1151715 and .52. 
Contact Thomas Gallagher. WBJDJF, P.O. Box 734. 
Langhorne. Pennsylvania 19047. - 
TO(AS: Midland Amateur Radio Club's annual awapfest 
on March 14 from l:00 to 7:00 and March 15 starting at 
8:00. Doorprlzes and more. Preregistration is $4.50 or 
$5.00 at the door. Talk-in on 146.161146.76. 

WISCONSIN: The Madison Area Repealer Assoclatlon's 
ninth annual Madlson Swapfest on April 5 at the Dane 
County Exposilion Center Forum Building in Madison. 
Exhibits. Hea market. door prizes and more. $2.50 in ad. 
vance and 53.00 at the door. Talk.ln on 146.161.76. Reser. 
vations and ~nformation: M.A.R.A., P.O. Box 3403. 
Madison. Wisconsin 53704. 

SWEDEN: The International Radlo Amateur Meeting In 
Goleborg on Aprll 4 and 5. All interested hams are ln- 
vlted. Includes shows, exhlbltions, lectures, special 
displays plus more. The Swedish Marltime Moblle Radio 
Club and the Scandinavian Amateur Radio Teletype 
Group are havlng their annual meetings. Exhibitors and 
hams outside of Sweden are also welcome. 

OPERATING EVENTS 
MARCH 2111. 22nd: Tennessee QSO Party from 21002 
(the 2151) to 05002 (the 22nd) and lrom 14002 to 22002 on 
the 22nd. Tennessee stalions gtve signal report and 
county. Out of state, give signal report and state, prov. 
ince or country. Same slallon on different bands 
allowed. CW frequenctes: Approximately 50 from bottom 
of each band. Phone: 3980, 7280. 14280. 21380. 28680. 
Novlces wlthin their own bands. Deadline for logs. May 
1. 1981. Send business sized SASE with log. More into: 
SASE Dave Goggto. W4OGG. 1419 Favell Dr.. Memphls. 
Tennessee 381 16. - 
MARCH 21rl . 23rd: B.A.R.T.G. Sprlng RTTY Contest 
1981. From 0200 GMT Salurday until0200 GMT Monday. 
Total contest IS 48 hours, but no more than 30 hours of 
operation IS permitted. 18 hours of non-operating time 
may be taken at any time, but no less than 3 hours at a 
tlme. Must be summarized. Bands: 3.5.7.0. 14.0.21.0 and 
28.0 MHz. Amateur bands. More info or logs (deadline: 
May 31st) SASE to Ted Double. GBCDW. 89. Linden 
Gardens. Enfield. Middlesex ENGLAND. EN1 4DX. 

MARCH 28th AND 29th: YL ISSB QSO Party 1981. CW 
from 0001 GMT on the 28th to 2359 GMT on the 29th. 
Two 8 hour rest periods required. Phone from OOOl GMT 
on April 18th to 2359 GMT on the 19th. Two 6 hour rest 
periods required. YUOM and D W K  teams allowed. CW 
frequencies: 3685. 7070. 14070. 21070; Phone: 3925. 
7290. 14332. 21373. 28673. Listen for DX on 3785 and 
7090. More info: SASE to,Lyle F. Shaw, KC4LF. 6329 Fa~r. 
way Blvd.. Apollo Beach. Florida 33570. 

MARCH 28th AND 29th: Spring VHF QSO Party soon. 
sored by the Ramapo Mountain ARC from 18002 Satur- 
day until WOO2 on Sunday. Exchange signal report and 
ARRL sectlon. FM operallon not permitted below 450 
MHz. Use ARRL VHF OSO Party or similar forms or SASE 
to R.M.A.R.C. for entry forms andlor more ~nformatlon. 
Deadline: April 27th. Ramapo Mountain ARC. P.O. Box 
364. Oakland, NJ 07436. - 
CENTURY 21 ARC - Low power - ORP'ers - CW nets 
- Contests - Awards - SASE KA4EBW. - 
AlTENTION FlREFlOHTERSl A firefighter net is being 
formed and will be operating on 10 meters. Times are 
15002. 21002 and 0100Z. The frequency is 28.7 MHz. 
More information: SASE and four first class stamps to 
Claude L. Fant. Jr.. KABHBU. 328 Harrison Ave.. 
Hamilton. Ohlo 45023. You will be sent a list of f i re 
fighters in the net and other information. 

AWARD INFORMATION: The "10-K and " 2 0 K  award, 
formerly issued by the CHC. Is available from WABCPP. 
13779 North Wells Lane. Lodl. California 95240. Work 10 
(or 20) slaHons in the outlying territorles and posses- 
sions with Ihe miscellaneous K calls (KG4. KC8. KW. 
etc.). Send log data and 110 SASE lo  WA6CPP. Send 3 
units postage for return In mailing tube. DX stations 
send 2 IRC. CPP will supply the envelope. L~mlted 
supply. - 
OCTOBER 23,1980 - OCTOBER 23,1901: The New Bern 
Amateur Radio Club is sponsorlng "The Swiss Bear 
Award." This award is given for working three different 
amateur statlons in the New Bern area within the above 
time period. Extracts from logs for QSO's. along with a 
SASE or two IRC's (for OX stations) should be sent to: 
New Bern Amateur Radio Club. Inc.. P.O. Box 2483. New 
Bern. NC 28560. Certificate depicting "The SWISS Bear" 
will be awarded stating that the statlon has met Ihe 
reauirements lor thts award. 
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MINIATURE AUTOMATIC 
C.W. STATION IDENTIFIER 

MODEL 97813, ONLY $74.95 
COMPLIES WITH NEW FCC RULES. PARTS 89.9l.93.95 
MULTI.MODE OPEwnOW: MANUAL. SEMI.AUTO 
AN0 AUTO 
MANUAL MODE - A  pushbunar nMch lrlwm the kbn. 
111w vhlch keys the tranmlnm for the duratm o( tha 10 
CyCh 
SEMI-AUTO ~m - ~ h s  ~n lim actbm the I D ' r  n the 
repeat lntsrval t ~ m  k s  &pmi a!d keeps me tranlcnl(tu 
keyed thrwphout the dunlm of the I0 cycb 
AUTO MODE - The idsnt~far wtll key Me transminer a d  
10 mq tlrm the repeat Interval tma has ehpssd 
CONNECTS DIRECTLY TO MICROPHONE AND Pn 
INPUTS OF MOST TRANSMITTERS MINIATURE SIZE 
M A K E S  I T  F E A S I B L E  T O  MOUNT I N S I D E  THE 
TRANSMITTER 
PROORAMMABLE CODE SPEED. TONE. AND 
REPEAT TIME 

ADJUSTABLE CODE AUDIO LWEL 
PREPROORAMMED MEMORY ELEMENTS - 
254 OR (510 BIT) (OPTIONAL) 
81ZE - 1 X 4 INCHES 
INCLUDES SWITCHES. WIRING AND INSTRUCTION 
MANUAL 

ONE YEAR WARRANTY MADE IN U.S.A. 

. Include $3 shm/hdb., $5 fmlpn. 
CA. RI. add aaba m. albw lour wmks d*k*y. 

S m c u r l t r o n  
P.O. Box 32145 Sln Jb.., C.. 85132 

P-4406)- 

More Details? CHECK-OFF Page 110 

I Professionally Engineered Antenna Systems 
Single transmission line "TRI-BAND"'ARRAYW 

ILLUSTRATION BALUN 

TBSEM/4KWP 

ILLUSTRATION TRAP 

By the only test that means anything 
on the alr com~ar~son  . . this array con- 
tinues to outperform all competit(on . . . 
and has for two decades. Here's why For technical data and prices on corn- . . . Telrex uses a unique trap design plete Telrex line, write lor Catalog PL 7 
employina 20 H i0  7500V ceramic con- - 
denseis per antenna. Telrex uses 3 opti- 
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. : ,, .,, p . m .  ,,,... ,,ws,. ,,,,): , , < .  

~ - -- 
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( H a t r y  E l e c t r o n i c s  1 
I 5 0 0  L e d y a r d  St. ( S o u t h )  H a r t f o r d ,  C t .  06114 I 

TEN-TEC DELTA 580 I TEN-TEC ARGONAUT (515) 

MHz) Low nolse doubie conversion design 200 walls Input 80.10 Meters I "11  lirenk 5 wails ~npul Rullt-ln T V I 
on all bands 100% duly cycle Offset tuning Full break In filter Reslyled cnblrlel easy to rend controls The pmmler 
Bullf-~n VOX and PTT I ORP rlg 

5869.00 call for ouote $469.00 call lor quote 

The JR. MONITOR The MT-3000A 
DenTron s M I  {OOOATM does 

The JR MONITORTM has II all more lhan lunp cwx random 

wrappad up In one neal pack 
w~re and balanced teed anlennas There 1s a bull1 ~n anlenna 

age All melal cablnel 5 %  w selector swllch lor selecllng llve dlllerenl anlennas plus lelS 

eX Z3/4" h X 6"d Thlnk O l  the ou tune your slalron oll alr Ihrough a 250 wall dummy load 

unl~mlled poss~b~l~l les you II '6 ual ~n line lorward and reflected watt meters provlde conl~n- 

have tor experlmen~lng with dozens at antennast covers ~ $ ~ C ~ ~ ~ $ ~ & ~ d ~  $ ~ & C ' ~ ~ ~ n ~ , " ~ ~ , " ~ , " ~ s 1 ~ , " ~ , 9 g  
1830MHz from 160 Ihrciugh 10 meters wllh power handllng capablllly In 

excess 01 3 kW PEP 

279.50 CAI tnr nlln~e 1 5399.50 call tor suote 

The BIG DUMMY AT 1K 

lrequency coverage lrom 1 8 300 handllng capabllrty (OC 
MHz and h~gh grade lnduslrlal l npu l  to a m p l ~ l l e r )  
coolln 011 lurn~shed wllh the Malches virtually any 
un~t !he DenTron Big Dummy IS feed 11ne SWR/Relal~ve 
bull1 lo last 11 comes lully forward power meler IS 

assembled and warranlred ~ncluded lor tune ups 
wllhoul a wall meter Contlnuousfunlng lrom 1 8 to 30 MHz 

- - 

83= SHIPP ING F 0 B H A R T F O R D  

Extra Elements $130.00 
Price is F.O.B. Transcona 
INCLUDES U.S. Customs 

KIT COMPLETE WITH * TELESCOPING (CRANK UP) 

* G U Y E D  (STACK-UP) * TILT-OVER MODELS 
Easy to install. Low Prices. 

Crank-ups to 100 11. 

*BOOM WHERE 

WINNER OF MANITOBA 
DESIGN INSTITUTE 

b u r  Sullen SO n. AWARD OF EXCELLENCE 
Ven Wunhd cnnk-UP Buy ttco elements nou: - a third and 

Alum. Towor forrrth nlct!, he added later with little 

Enjoy tip to 8 dl)  forward gain on DX, 
toith a 25 dl)  hack to froiit ratio and 
cxcellc~iit side discrimination. 
Get maximttm strttcttrral strength with 
low we igh t ,  trsing otrr "Tridetic" 
a m u .  Pleuse i~lqttire directly to: 

GEM QUAD PRODUCTS LTD. 
Transcona Manitoba 

Canada R2C 225 
Tei. (204) 866-3338 

July 25 thru August 7,1981 
Our 22nd year 

Have trouble finding time to study for 
Upgrading? Do it on your vacation at the 

OAK HILL ACADEMY RADIO SESSION 
in the 

Blue Ridge Mountains of Virginia 
Two weeks of intensive Code and Theory 
Study starting at your level. 

Novice to General 
General or Technician to Advanced 
Advanced to Amateur Extra 

Expert Instructors - Friendly Surround- 
ings - Excellent Accommodations. 

Ham Lab set up for all to use. 

"A Vacation with a Purpose" 

C. L. PETERS.  K 4 D N J .  D i r e c t o r  
O a k  H i l l  A c a d e m y  A m a t e u r  R a d i o  S e s s i o n  
M o u t h  o f  W ~ l s o n .  V ~ r g i n i a  2 4 3 6 3  

N a m e  - -. _-_-Call-  

A d d r e s s -  - - 

2300 MHz 
DOWN CONVERTER 
UNIVERSAL COMMUNICATIONS 

DEBORAH and STEVE (WBSKGL) 
KNOWN A S  THE STOP SIGN BOARD. THIS 
2300 M H z  DOWN CONVERTER KIT WORKS. 
THE IMPROVED BOARD EVEN MAKES I T  
BETTER THAN BEFORE. SO W i l y  PAY 

TWICE AS MUCH? 

Klt aupplled with an &page brochum, PC 
board. Dlodea. Chip Caps. Tnnalatora. and 
all parts to complete a worklng board ... 

$38.50 
SUPPLIES AVAIL. 

Money Order or Check. Mall or phone 
UNIVERSAL COMMUNICATIONS 

P.O. BOX 6302, ARLINGTON. TEX. 7601 1 
81 7-265-0391 
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f HIGH STABILITY 7 - a *  TOLL lJ00-1W7W 
F R E E  ORDERS ONLY 1 

BUY I USETHEBEST 

CRYSTALS FOR 
FREQUENCY L" 
OR TIME JIJIL 

I JANCRYSTALS 1 

MARCH SALE 
BONUS 296 discount for  prepaid orders 

(cashier's check or money order). 

NEW I T E M S . .  ...................... CALL 

BUTTERNUT MIRAGE AMPLIFIERS VERTICAL 

CB 
CB standard 

S e n d  loC for our latest catalog. 
W r i t e  orphone for more detarls. 

Jan crystals 
PO. Box 06017 

F t  Myers, F l o r i d a  33906 
aa phones (813) 936-2397 

H Y 5 A l N  A n r E w n r s  - L lm l ted  h a n t l t i e s  
TH6DXX Triband Beam..  ............. $244.95 

. . . . . . . . . . . .  TH3MK3 3.Element Beam 179.95 
THSDX 5-Element Beam..  ............. mr os -"-.,- 
TH3JR )-Element Tr iband ............. 138.95 
18AVT/WB 10-80 Vertical . . . . . . . . . . . . . .  82.95 
1 4 A V Q M B  10-40 Vertical . . . . . . . . . . . . . .  50.77 

CUSHCRAFT ANTENNAS ......... AA ~ e w  Triband Beam io-l+zOm 107.95 
. . . . . . . .  A3 New Triband Beam 10.15.10m 168.10 

........... AV3 New 10.15-20m Vert ical . .  39.40 .............. AV5 New 10.80m Vert ical . .  85.95 ........... ARX.28 New Ringo Ranger. .  33.95 .......... A32-19 2m "Boomer" OX Beam 71.65 
2208 220 MHz "Boomer" . . . . . . . . . . . . . . .  67.95 . . . . . . . . . . .  2140 Jr. Boomer 144.116 M H z  57.30 

. . . . . . . .  214FB Jr. Boomer lu.5.148MHz. 57.30 . .............. A147.11 11-Element 2m..  32.25 
MINIQUAD HQ- I . .  ...................... 1w.95 ................ ALLIANCE HD73 Rotor. .  96.10 
CDE H A M  I V  R O T O W C M I I I . .  ....... 165.95l94.95 

MFJ PRODUCTS COMPLETE L I N E  I N  STOCK 
989 New 3KW Tuner. . . . . . . . . . . . . . . . . . .  ,244.95 

. . . . . . .  984 Deluxe 3 K W  Tuner swltch/mtr 252.95 
.. 981 3 KW Tuner w l th  SWRNvatt meter. .  .169.85 

. . . . . . . . . . . .  962 1.5 KW Tuner mtr /swi tch 161.55 .............. 9498 300 watt  deluxe tuner 122.00 
941C 300 watt tuner switch/mtr . . . . . . . . . .  78.42 
940 300 watt tuner sw i tch lmt r  . . . . . . . . . . .  69.70 

I I 7528 Dual tunable f i l ter  . . . . . . . . . . . . . . . .  78.42 
. . . . . . . . . . . . . . . . .  624 Deluxe phone patch 60.97 

102 24 hour Clock.. ...................... 30.95 I 

easy to  charge 

1 J 
I I 

A FEU@! 1 
Weare the U.S. distributor for 

484 Grandmaster emory keyer 12msg . . . . .  121.72 
482 4 msg Memory kever . . . . . . . . . . . . . . .  87.96 

. . . .  422 Pacesetter Keyer w/Bencher BY1 87.15 
422X Pacesetter Keyer only . . . . . . . . . . . . .  60.98 

. . . . . . . . . . . . .  410 Professor Morse keyer 113.95 
.......... 408 Deluxe Keyer w i th  speedmtr 69.69 

. . . . . . . . . . . . . . . . . . . . . .  406 Deluxe keyer 58.95 

MlTSUBlSHl 
MGF FETS. 

Iheallordable GaAs Fets with the best 
pricetperformance ratloavailable: 

VHF through 12GHz. 

Shipped from stock. 8 ouant~ ty  d~scounts ava~lable. 8 
P ALSO: 1OGHzGUNN Diodes. 

low-loss PC laminales. 
assembled preamps f 

From the source d 
APPLIED INVENTION 

RD2 Rle. 21 
HILLSDALE. N.Y.12520 8 

~ . -  ~ ~ 

. . . . . . . . . . . . . .  525 R F Speech Processor. 101.95 
. . . . . . . . .  260/262 D r y  Dummy Loads 23.50/43.55 

. . . . . . . . . . .  250 2KW P E P  Dummy Load..  28.25 
. . . . . . .  820 S W R m a t t  Meter + one sensor 58.95 

. . .  825 Dual SWR/watt meter + one sensor 101.95 
. . . . . . .  CABLE RG8/U Foam 95% Shield 24Clft. 

. . . . . . . . . . . . . . .  8 w ~ r e  Rotor 2 # 18.6 122 . .  16C/ft. 

BENCHER PADDLES Black/Chrome . . 55.#)/43.75 
ASTRON POWER SUPPLIES (13.8 VDC) 

RS4A 3 amps continuous, d a m p  ICS . . . . . .  35.10 
RS7A 5 amps continuous, 7 a m p  ICS . . . . .  48.60 
RS12A 9 amps continuous, 12 a m p  ICS . . . .  M.35 
RSmA 16amps continuous. 10 a m p  ICS . . .  87.20 
RSmM same as RS2OA + meters .  . . . . . . .  105.50 
RS35A 25 amps cont~nuous, 35 a m p  ICS . . . .  133.95 
RS35M sameas RS30A + meters . .  . . . . . .  150.20 

T E L E X  HEADSETS-HEADPHONES 
C610 Headphone. . . . . . . . . . . . . . . . . . . . . .  8.47 
C1210 Headphone.. ................... 22.95 
C13m Headphone. ..................... 32.95 
PROCOM 200 Headset/duaI Imp. M I C  . . . .  77.50 
PROCOM 300 L t / W  H e Z l d ~ t / d ~ a I  Imp. M I C  . 69.95 

. . . . . . . . . . . . . .  B b. W 370 15 Allband dipole. 123.45 
KENWOOD TRANSCEIVERS.. . . . . . . . . . .  CALL 

VHF - TR2400, TR7800,TRWOO 
HF - TS5mSE. TS130S. TS8305 

K L M  ANTENNAS/AMPLIFIERS 
. . . . . . . . . . .  P A  2.250 2m 2 in; 25 out A m p  79.95 

MA35BL 143.149 M H z  3.5 watt Amp.PreAmp 110.9! 
. . . . . . .  P A  15.40 B L  2m 15 on; 4Oout A m p .  l lO.U 

..... PA 10-170 BL zm 5-15 in; 1700ut A m p .  149.95 
. . . . . .  P A  10.90 B L  2m 5-15 in; W o u t  A m p .  159.95 
. . . . .  PA 1 5 . ~ 0 ~ ~  420-4s MHZ 40 watt  Amp 159.95 . . . . .  K T Y A  4 ~ l e m e n t  Triband Beam..  .320.75 

K T  34XA 6 Element Triband Beam. .  . . . .  469.50 
. . .  144-148.13~0 2m 13 element wi th balun.  77.95 . . . . . .  144-148.16C 2m 16 element for oscar 93.55 
. . .  219-226-14 219-226 M H z  14 element beam 57.15 

420-450-18C 410.450 M H z  18 element a c a r  . . 58.70 
. . . . . . .  HUSTLER 5BTV lO.8Om Vertical 97.62 . . . . . . .  ABTV 1O.Mm Vert ical  76.70 

H F  Mobi le Resonators Standard Supel 
10and 15 meter 8.50 14 25 
20 meters 11.25 17.W 
40 meters 13.50 18.95 
75 meters 14.95 30.25 
Avantl AH151.3G 2m m glass ant  . . . . . . . . . .  28.95 
Send stampfor a f lyer. Terms: Prices do not include 
Shipping. VISA and Master Charge accepted 2% 
discount for prepaid orders (cashier's check o r  
money order). COD fee $2.00 per order. Prices 
Sublect to change w~thout  notice. 

2410 ~ r e x e l  S t r n l  
- - -  

Information: (701) 643-1043 ORDERS: 1.800 336.4799 1 

HI=Q BALUN 
For d~poles. yagls ~nverled .- -- s 

-\ 
vees 8 douhlets . Replaces center ~nsulator @ !'o 
Puts power ~n antenna -' 5 

.Broadbanded 3-40 MHz 
Small. I~ghlwe~ght and tflLO 
weathetprool Balun 

- 1  I Impedance ratlo 
For lull legal power and more 
Helps eilm~nalc TVI 
W~th SO 239 connector 

$10.95 w- 
HI-Q ANTENNA 

CENTER INSULATOR 
Small ruqq6.d llqhlwerqhl 
wealherprool 
Replaces center ~nsulator , ( Handles 1.11 legal power 
and more 

-, -a - $5.95 Wllh SO 239 connector 

H1.Q ANTENNA 
END INSULATORS 

,< ,,. . ) # I * .  ,.. , , ,, .<, , , ,v,  . .  4 / ,,., 1. .......... * , I .  . ,,.I ,*,,., 
1 .  .: ,,,, '.,.,\ ,.," .......... *..,,, ",., 
.,,>.1!, 1 1  .: 1. ,,,..,, 11, 11,. ,!~,,l,>, ,,.<, ..... ,.,,,.,, . . . . . . . .I . .  <z .....".... ,,,, ",,.,! 
*,.><,,,#r) t,, 8 ,,,, <,.r,L,, ,.A. , . , , , , , , ,A,* ",, 
, , , ! , , , I , , ,  ,,.,,, ,,,. 

May bts used lor 
.(rlly wlrr' slraln insulators . t nrl or ( r,nlPr ~nsulators lor 

ilnlr*ntlar 

he." ,  *" 4.95 Ctlrlst~l,r t ~ i ~ n  111 anl<,nna load 
. O . ( A ~ O  trlq < rllls or tllulltban0 lraus 

DIPOLES 
W I T H  HI-0 

PRICE WITH CENTER 
YODEL BANDS LENGTH HI-0 BALUN INSULATOR 
OlpO*. 
1 .>, ",t , I , ,  

,.#, 
, " I.. 

. I . .  

5 i .I., 

1 2  i ,  : 1 1 .,,, 
1 )  . , >' ,o.. 

I )  I . .  < I . ,  

t .  , , 
,,<.P. 

I ,  I ,  ,i 0 . )  

Yl- *Ivy.. 
,, U. ,. 3 

,I 1 1 1 1  4.8 I I* ", .1 .1  

:"*:m-4,.. . . . . . . .  , t , 8  
1,. 

CV,, , ,  , a , ,  v, ",, 
V , , , , .  1 l " ,  f 

v 
4 a , .  

,% ' , " . , . I !  a,,, 1 4. 8 .  ... ,183 8 I .  , 8 ,  

DWpo* .-n . mf*. M. n Inchhe b SD model. 
, ,. . . > . I  1 ; .  
, . < '  I '  

A , l t . , . . ,  ,., ,..I,,. 8 .  . * a  tj~<,a,, . m *  ~ r . . . . . . .  
I , ,,.. 1 ,, , . . , I  I .*, l i  , ,, 1.1 $ * 1 . 1 < 1 1  . I >  .. ,I I 

1 . I . . . . . , . . . . .  .,,, ,. ..,/, '-1 ..... 1. . . , . . . . . .  ! . . I (.. , > ,  ,, ,*, . :,,,I... ........ ,,. :. I .I..........1 
,, ! .. ,, , .., I , ,  ,,,. , I , ,  ,.,;,,<.~ ,., ..,v, 

Anknn. rc.,,o,*,. ,, I i ,  . r I. ,.I,. 1,s. I .1 !. . 
hl, . , . .  , .  : ,,.. I ! . I .  f $ 1 ~ 4  , . ,.,, / ,I ,, . 1 ,,,. ,,,1, ,., 8 / .  , > , I  

, . . ,., ;" <, , , 8 #,,., ,,, 
n. . . . . . . . , . .  . . . , . . . .  
Van 
Gorden 
Engineering 
~ 0 1  x~ams,  I. I.CLI* .m 4mn -'" 'WwW I-'" 

i qear SSTV RTTY VFOsnd !me NOMm llrrm, ~smelaewImana i 
I wrrmt m ~ l m  d Ihs Dmdory. flllhll? IncluM wllh enm ~dttum 17 a I 
5 lree rwwslener crmalntnq Ihe latnl prim nnll produd ldnmat~rn 5 
I Ordn yalr aq~~ Lodayl All p a y m  nust be In U S m l r q  drawn m a I 
I U S  Bank Prim Im Hw 1981 tdllnm are as Mbws l~ncludes porta(A I 
I & hmclllnqt U S  8 Camdd S695 U S  & Canada Flrsl Class S 7 95 I 
I be~qn lA~rlSlOIll Also a nmlplrtf sel 01 7R 74 80&8I O~rmrles a I 
I ava~lnl~lr b S15ffl IUS 8 Canadal S2Im IFor~~nn A~rl 1 
: HENGORE CORP. MPT.H 
S 9 JAMES AVE. KENDALL PK. N J. 08824 8 

*ID- ===-m'mmmmmmmm'rlm-=m* 
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1900 MHz to 2500 MHz DOWN CONVERTER 
This receiver is tunable over a range of 1900 to 2500 mc and is Intended for amateur radio use. The local oscillator is voltage controlled (1.0.) making the 
i-f range approximately 54 to 88 mc (Channels 2 to 7). 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PC BOARD WITH DATA $19.99 
PC BOARD WITH CHIP CAPACITORS 13.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $44.99 
PC BOARD WITH ALL PARTS FOR ASSEMBLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $69.99 
PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS 2N6603 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $89.99 
PC BOARD ASSEMBLED AND TESTED.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $99.99 
PC BOARD WITH ALL PARTS FOR ASSEMBLY, POWER SUPPLY AND ANTENNA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $159.99 

, POWER SUPPLY ASSEMBLED AND TESTED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $49.99 
YAGl ANTENNA 4 ' LONG APPROX. 20 TO 23 dB GAIN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $59.99 
YAGl ANTENNA 4'  WITH TYPE (N, BNC, SMA Connector) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $64.99 
2300 MHz DOWN CONVERTER 

Includes converter mounted in antenna, power supply, plus 90 DAY WARRANTY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $259.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OPTION #I MRF902 in front end. (7dB noise figure). $299.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OPTION #2 2N6603 In front end. (5 dB noise figure) $359.99 
2300 MHz DOWN CONVERTER ONLY 

10 dB Noise Figure 23 dB gain In box with N conn. Input F conn. Output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $149.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7dB Noise Figure 23dB gain in box wlth N conn. Input Fconn. Out ut $169.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5dB Noise Figure 23dB gain in box with SMA conn. lnput ~ c o n n .  Butp i~ t . .  $189.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DATA IS INCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY $15.00 

Shipping and Handling Cost: 
Receiver Kits add $1.50, Power Supply add $2.00, Antenna add $5.00, Option 112 add $3.00, For complete system add $7.50. 

* INTRODUCING THE HOWARDICOLEMAN TVRO CIRCUIT BOARDS * 
( Satellite Receiver Boards ) 

................................................................................................. DUAL CONVERSION BOARD $25.00 
This board provides conversion from the 3.7-4.2 band first to 900 MHz where gain and bandpass filtering are provlded and, second, to 70 MHz. 
The board contains both local oscillators, one fixed and the other variable, and the second mixer. Construction is reatly slmplifled by the use 
of Hybrid IC ampllfiers for the ain stages. Bare boards cost $25 and It is estimated that parts for constructlon w f l  cost $270. (Note: The two 
Avantek VTO's account for $22!of this cost.) 

.................................................................................................... 47 pF CHIP CAPACITORS,. $6.00 
For use wlth dual converscon board. Consists of 6 - 47 DF. 

......................................................................................................... 70 MHz IF BOARD.. $25.00 
This circuit rovldes about 43 dB gain with 50 ohm in ut and output impedance. It Is desl ned to drive the HOWARDICOLEMAN TVRO De- 
modulator. f h e  on-board band pass f~i ter  can be tunexfor bandwidths between 20 and 35 #HZ wlth a assband rlpple of less than '12 dB. Hy- 
brid ICs are used for the gain stages. Bare boards cost 525. It Is estimated that parts for construction w!l cost less than $40. 

................................................................................................... .Ol  pF CHIP CAPACITORS,. $7.00 
For use with 70 MHz IF Board. Consists of 7 - .O1 pF. 

...................................................................................................... DEM0,DULATORBOARD 40.00 
Thls clrcult takes the 70 MHz center frequency satellite TV signals in the 10 to 200 millivolt range, detects them usin a phase locked loop, de- 
emphasizes and filters the result and ampilfies the result to produce standard NTSC video. Other outputs include t t e  audio subcarrier, a DC 
voltage proportional tc the strength of the 70 MHz signal, and AFC voltage centered at about 2 volts DC. The bare boards cost $40 and total 

I parts cost less than $30. 
SINGLEAUDIO ............................................................................................................. $15.00 
Thls clrcult recovers the audio slgnais from the 6.8 MHz frequency. The Mlller 9051 coils are tuned to pass the 6.8 MHz subcarrler and the 
Miller 9052 coil tunes for recovery of the audio. 

............................................................................................................... DUAL AUDIO $25.00 
Duplicate of the single audio but also covers the 6.2 range. 

.............................................................................................................. DC CONTROL $15.00 
This circuit controls the VTO's, AFC and the S Meter. 

TERMS: 
WE REQRET WE NO LONGER ACCEPT BANK CARDS. 
PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER. 
PRICES SUBJECTTO CHANGE WITHOUT NOTICE. WE CHARGE 15% FOR RESTOCKING ON ANY ORDER. 
ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY. 
ALL ORDERS SENT FIRST CLASS OR UPS. 
ALL PARTS PRIME AND GUARANTEED. 
WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $2.50 FOR COD CHARGE. 
PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES. 
WE ALSO ARE LOOKING FOR NEW AND USED TUBES, 

21 11 W. Camelback 
TEST EQUIPMENT, COMPONENTS, ETC. 
WE ALSO SWAP OR TRADE. Phoenix, Arizona 8501 5 
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I RF TRANSISTORS 

FAIRCHILD VHF AND UHF PRESCALER CHIPS 
95H90DC 350 MHz Prescaler Divide by 10111 $9.50 
95H91 DC 350 MHz Prescaler Divide by W8 9.50 
11 C90DC 850 MHz Prescaler Divide by 10111 16.50 
11C91DC 650 MHz Prescaler Dlvlde by 9 8  16.50 
llC83DC 1 GHz Divide by 2481256 Prescaler 29.90 
11C70DC 600 MHz FliplFlop with reset 12.30 
llC58DC ECL VCM 4.53 
llC44DCIMC4044 Phase Frequency Detector 3.82 
11C24DCIMC4024 Dual l T L  VCM 3.82 
1 lCMDC UHF Prescaler 750 MHz D Type FllplFlop 12.30 
11 CO5DC 1 GHz Counter Divide by 4 50.00 
llCOlFC High Speed Dual 5 4  input NOINOR Gate 15.40 

TRW BROADBAND AMPLIFIER MODEL CA815B 
Frequency response 40 MHz to 300 MHz 
Galn: 300 MHz 18dB Min., 17.5dB Max. 

50MHzOto - 1 dBfrom300MHz 
Voltage: 24 volts dc at 220 me max. $19.99 

CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 
Size: 35.42.47.49,51,52 $2.15 
Size: 53,54,55,56,57,58,59,61,63,84,85 1.85 
Size: 66 1.90 
Size: 1.25 mm, 1.45 mm 2.00 
Size: 3.20 mm 3.58 

CRYSTAL FILTERS: TYCO 001.19880 same as 2194F 
10.7 MHz Narrow Band Crystal Filter 
3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kHz mln. 40 dB bandwidth 150 

kHz min. 
Ultlmate50dB: lnsertlon loss 1.0dB max. Rlpple 1.0dB max. Ct. 0+ / -  5 pf 3600 

ohms. $5.95 

MURATA CERAMIC FILTERS 
Models: SFD-455D 455 kHz $3.00 

SFB-455D 455 kHz 2.00 
CFM-455E 455 kHz 7.95 
SFE.10.7 10.7 MHz 5.95 

TEST EQUIPMENT - HEWLETT PACKARD - TEKTRONIX 
Hewlet1 Packard: 
491C TWTAmplifier2 to4 Gc 1 watt 30dB gain 
608C 10 to 480 mc .1 uv to .5 V into50 ohms Slgnel Generator 
608D 10 to 420 mc .1 uV to .5 V into 50 ohms Signal Generator 
612A 450 to 1230 mc .l uV to .5 V into 50 ohms Signal Generatc 
614A 900 to 2100 mc Slgnal Generator 
816A 1.8 to 4.2 Gc Slonal Generator 
6168 1 8 l o  4 2 GC ~ l i n a l   ene era lor 
618A 3 8 to 7.2 Gc Slanal Generator 
8188 3.8 to 7.2 GC signal  ene era tor 
820A 7 to 11 Gc Slgnal Generator 
8238 MicrowaveTest Set 
826A 10 to 15 Gc Slgnal Generator 
695A 12.4 to 18 Gc Sweep Generator 

Alltock 
473 225 to 400 mc AMlFM Signal Generator 

- ETC. 

I S1ng.r: 
1 MFWVR-4 Universal Spectrum Analyzer with 1 kHz to 27.5 mc Plug In 1200.00 

. - . - . - -. 
2038i243811102A 

Calibrated Display with an SSB Analysls Module and a 10 to 
40 mc SlngleTone Synthesizer 1500.00 

HAMLIN SOLID STATE RELAYS 

120 Vac at 40 Amps. 
lnput Voltage 3 to 32 Vdc 

240 Vac at 40 Amps. 
lnput Voltage 3 to 32 Vdc 

Your Choice $4.99 

TYPE 
2N1581 
2N1562 
2N1892 
2N1693 
2N2632 
2N2857JAN 
2N2876 
2N2880 
2N2927 
2N2947 
2N2948 
2N2949 
2N2950 
2N3287 
2N3294 
2N3301 
2N3302 
2N3304 
2N3307 
2N3309 
2N3375 
2N3553 
2N3755 
2N3818 
2N3866 
2N3868JAN 
2N3868JAN1 
2N3924 
2N3927 
2N3950 
2N4072 
2N4135 
2N4261 
2N4427 
2N4957 
2N4958 
2N4959 
2N4978 
2N5090 
2N5108 
2N5109 
2N5180 
2N5179 
2N5184 
2N5216 
2N5583 
2N5589 

PRICE 
$15.00 

15.00 
15.00 
15.00 
45.00 
2.52 

12.35 
25.00 
7.00 

18.35 
15.50 
3.90 
5.00 
4.30 
1.15 
1.04 
1.05 
1.48 

12.80 
3.90 
9.32 
1.57 
7.20 
8.00 
1.09 
2.80 

rx 4.49 
3.34 

12.10 
28.86 
1.80 
2.00 

14.80 
1.20 
3.82 
2.92 
2.23 

19.00 
12.31 
4.03 
1.66 
3.49 
1.05 
2.00 

47.50 
4.55 
8.82 

We can supply any 
value chip capac- 
l ton  you may need. 

TYPE 
2N5590 
2N5591 
2N5837 
2N5641 
2N5842 
2N5843 
2N8545 
2N5764 
2N5842 
2N5849 
2N5862 
2N5913 
2N5922 
2N5942 
2N5944 
2N5945 
2N5948 
2N6080 
2N8081 
2N6082 
2N8083 
2N8084 
2N8094 
2N8095 
2N8096 
2N8097 
2N8136 
2N8166 
2N8439 
2N84591PT9795 
2N8803 
2NWO4 

PRICE 
58.15 
11.85 
22.15 
8.00 

10.05 
15.82 
12.38 
27.00 
8.78 

21.29 
51.91 
3.25 

10.00 
48.00 
8.92 

12.38 
14.89 
7.74 

10.05 
11.30 
13.23 
14.66 
7.15 

11.77 
20.77 
29.54 
20.15 
38.80 
45.77 
18.00 
12.00 
12.00 
25.00 
5.00 

25.00 
25.00 
15.00 
4.95 

11.30 
29.88 
9.95 

19.90 
24.95 
11.34 
2.56 

50.00 
32.20 

PRICES 4.7pf 82pf 
I t 0 1 0  $1.49 5.8pf l00Pf 

11-50 1.29 6.8pf l lOpf 

51 - 100 .89 8.2pf 120pf 

101 - 1,OM) .89 lOpf 130pf 

1,001 up .49 12pf 1Wpf 
15pf l80pf 

ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR 
5.52-2.718 

TYPE PRICE 
MM1550 $10.00 
MM1552 50.00 
MM1553 58.50 
MM1801 5.50 
MM180212N5842 7.50 
MM1807 8.65 
MM1861 15.00 
MM1869 17.50 
MM1943 3.00 
MM2805 3.00 
MM2808 5.00 
MM8006 2.23 
MMCM918 20.00 
MMT72 1.17 
MMT74 1.17 
MMT2857 2.83 
MRF245 33.30 
MRF247 33.30 
MRF304 43.45 
MRF420 20.00 
MRF450 11.85 
MRF450A 11.85 
MRF454 21.83 
MRF458 20.88 
MRF502 1.08 
MRF504 6.95 
MRF509 4.90 
MRF511 8.15 
MRF901 5.00 
MRF5177 21.62 
MRF8004 1.80 
PT4188B 3.00 
PT4571A 1.50 
PT4812 5.00 
PT4628 5.00 
PT4840 5.00 
PT8859 10.72 
PT9784 24.30 
PT9790 41.70 
SD1043 5.00 
SD1116 3.00 
SD1118 5.00 
SD1119 3.00 
TRWMRA2023-1.5 42.50 
40281 10.90 
40282 11.90 
40290 2.48 

YOUR CHOICE $24.95 

NEW - TOLL-FREE NO. 800-528-0180 - please, orders only! 
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@ MOTOROLA Semiconductor The RF Line 

MRF454 $21.83 MRF458 $20.68 

NPN SILICON RF POWER TRANSISTORS NPN SILICON RF POWER TRANSISTOR 

. . des~gned for power ampllfler appllcat~ons In ~ndustr~al. . . .  designed for power amplifier appllcationr in industrial, com. 
mercial and amateur radio equipment to 30 MHz. 

cornmerlcal and amateur radio equlpment to 30 MHz. 

% Spec~f~ed 12.5 Volt. 30 MHz Character~st~cr - 
Specifled 12.5 Volt. 30 MHz Characterlrtics - 

Output Power - 80 Watts 
Output Power = 80 Watts M~nlmum Galn = 12 dB 
Minimum Gain = 12 dB 
Efficiency = 50% 

Efflc~ency = 50% 

Capable of Wlthstandlng 30:l Load VSWR @Rated Pout and VCC 

NPN SILICON RF POWER TRANSISTOR 
. . des~gned primarily for use In large.s~gnal output ampl~fler stages. 

Intended for use In Citizen43and communlcatlons equlpment 

MRf472 operatlng at 27 MHz. High breakdown voltages allow a hogh 
percentage of up-modulation in AM clrcults. 

$2.50 Speclfled 12.5 V, 27 MHz Character~st~cs - 

Power Output = 4.0 Watts 
Power Galn = 10 dB Mlnlmum 
Efficiency = 65% Typical 

MRF475 NPN SILICON RF POWER TRANSISTOR 

a 
MHW7lO - 

$46.45 
440 to 470MC 

. . .  deslgned pr~marily for use In s~ngle sideband linear amplif~er UHF POWER AMPLIFIER MODULE 
output applicaiions in citizens band and other comrnun~cations 

. . .  equipment operaibng to 30 MHz. deslgned for 12 5 volt UHF power amplifier appllcatlons in 
~ndustrlal and commerc~al FM equlpment operatlng from 400 

Characterized for Slngle Sldeband and Large-Signal Ampl~f~er  to 512 MHz. 

Applicat~ons Utilizing Low.Level Modulation. Spec~f~ed 12.5 Volt. UHF Characterlst~cs - 
Output Power = 13 Watts 

Spec~fied 13.6 V, 30 MHz Characterist~cs - Mln~mum Ga~n = 19.4 dB 
Output Power = 12 W (PEP) Harmon~cs = 40 dB 
M~nimum Eff~ciency = 40% (SSB) 

50 R lnput1Output Impedance 
Output Power = 4.0 W (CW) 

$5. 00 Mln~mum Efficiency = 50% (CWI 
Guaranteed Stablllty and Ruggedness 

Minlmum Power Gain = 10 dB (PEP & CW) 

* 
Galn Control Pin for Manual or Automatic Output Level Control 

T h ~ n  Fllm Hybr~d Construction Glves Consistent Performance 

Common Collector Characterization and Re l~ab~ l~ ty  

Tektronix Test Equipment 
................................................................................. 

11 ~ l d e b a n d  ~ l g n  Garn P lug  I n  i 51 00 

LA O v d l T r a i r P l u g 1 1 1  120 00 61 00 
Scopes with Plug- ins 

F d 5 t  R,>e DC P l u s  11, 
N Sampllng P lug  I n  200 00 
H Trans is to r  Rlretlrne Plug  I n  116.00 
w ~ , g h  ~ d l n  o l f f e r e n t l a l  Camparator Plug I n  283.00 5611 OC t o  IOMHi Scope w ~ t h  a 3516 Dual Trace DC l o  
ru 2 Test Load P lug  In f o r  53U1540i5~0 Mnln Frnmer 50 011 87SHilZ Sdmpl l n q  Plug  I n  and a 3T77A Sweep Plug In .  Rack Mount 600.00 
lA2 W~deband Dual T l a i ~  Plug  I n  216.00 
IS1 Samplrng U n l t  Wlth 35OPS R ~ r r t l m e  OC t o  IGHZ 730.00 565 OC l a  IOMHZ Dual Beam Scope w l t h  a ZA63 O l f f  and a 2A6l O l f f .  
2161 AC O ~ f f e r e n t l a l  P lug  I n  133 00 Plug I n ' s  900 00 
153 Dual Trace Sampllng Or t o  IGHZ Plug I n  25n 00 
1576 Oual Trace Sampl>ng OC t o  87SMHI P lug  I N  250.00 581 0C 1 0  80WZ Scope w ~ t h  a 82 oval Trace nlgn Cat r~  P lug  i n  650 on 

250.00 3177A Sampllng Sweep P lug  I n  
3110 Spectrum Analyzer 1 t o  3bHHZ Plug IN 1000.00 .......................................................................................... 50 h p l l f l e r  Plug I n  50 00 
51 Sweep Plug  I n  50 00 
538 U~deband H ~ g h  Galn P lug  I n  21.00 
531548 Illdeband ~ l g h  Gdln P lug  i n  45 00 
53154c 0u.l Trace Plug l r i  112 511 

38.0d 
Tubes 

511540 H ~ g h  Gain OC O l f f e r e n t l a l  Plug I n  
53154G Uldeband OC D l f f e r e n t l a l  P lug  I n  68 00 ZE26 I 5 00 4CX150FJ I l l 6  00 6146U 12.011 
531541 F a s t  Rile H ~ g h  G a ~ n  P lug  I n  68 00 3-5002 102.00 4CXlO0OA 300 00 6159 10 60 
84 l e s t  P lug  I n  For 5801581 Main Framer 75 00 3-10001 260.00 4CX1500B JS0.00 6 l b l  75 00 

750.00 107 Square Wave Generator .4 t o  1MHZ 08.00 3828iH66l 5 00 4CX150OOA 6293 18 50 
RMi22 Preampl l f le r  2H2 t o  40Knl 63.00 3XZ500A3 150.00 4121 50.00 6360 6 9 1  
123 At Coupled Prearnp l l f ie r  25.00 4-65P 45.00 4X150A 41 00 6907 40 00 
131 Cur ren t  Plobe R m p l l f l e r  50.00 4-125A 58.50 4x1500 52.00 6939 14.75 
I84  ilme Mark Generator 363.00 4-25DA 68 50 4Xl5OG 74 00 7360 I 2  00 
R240 Program Cont ro l  U m t  150.00 4-4001 7 1.0(1 572011160L 19.00 lq84 10.40 
280 Tr igger  Countdown U n l t  84.00 4-IOOOA 1R4.00 6LF6 5 00 8012 49 00 
455 Por tab le  Dual T r s i e  5OW7 scope 2000.00 5-5OoA 145.00 6L96 1.00 8106 2.00 
465 Por tab le  Dual T race  100WZ SCODP 2500.00 4CX2508 65 00 8 l l A  12 95 8156 7.85 
503 DC t o  450KHZ Scope Rack Mount 250.00 4CX250FiG 55 00 813 29 00 8226 127.70 
5359 OC t o  15WZ Scope Rack Mount 263.00 4CX250K 111.00 5894lA 42 00 8295lPLL72 328.00 
543 OC t o  33WZ Scope 3W.00 4CX250R 92.04 6146 5 00 8458 25.75 
561 OC t o  lOmZ Scape R s r r  Mounl 150.00 dCX100A 1 4 7  00 6146P 

6146018298A 
6.00 856OAlAS 
7.00 

50 00 
561A OC t o  IOIUiZ Scope Rack Uount 200.00 4CX350A I u l  00 8908 4.00 

8950 9.00 

NEW - TOLL-FREE NO. 800-528-0180 - please, orders only! 
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MICROWAVE COMPONENTS PRD 
7 

UlOl  12.4 t o  18 GHz Var iab le  Attenuator 0 t o  60dB 300.00 

ARRA XIOI 8.2 t o  12.4 GHz Var iab le  Attenuator 0 t o  60dB 200.00 - ClOl Var iab le  Attenuator 0 t o  60dB 200.00 

2416 Var iab le  At tenuator  50.00 205A1367 S l o t t e d  L i n e  w i t h  Type N Adapter 100.00 

3614-60 Var iab le  Attenuator 0 t o  6WB 75.00 :i:iS1 8.2 t o  12.4 GHz Var iab le  Attenuator 0 t o  50dB 100.00 

KU520A Var iab le  At tenuator  18 t o  26.5 GHz 100.00 7.05 t o  10 GHz Var iab le  Attenuator 0 t o  40dB 100.00 

4684-20C Var iab le  At tenuator  0 t o  18WB 100.00 lgGc 8.2 t o  12.4 GHz Var iab le  At tenuator  0 t o  45dB 100.00 

6684-2OF Var iab le  Attenuator 0 t o  180d8 100.00 kiii 3.95 t o  5.85 GHz Var iab le  Attenuator 0 t o  45dB 100.00 
Frequency Meter 5.3 t o  6.7 GHz 100.00 

140A,C,D,E Fixed Attenuators 25.00 
109J ,I Fixed Attenuators 25.00 
WEINSCHEL ENG. 2692 Var iab le  At tenuator  t 3 0  t o  60dB 100.00 

General Microwave 
D i r e c t i o n a l  Coupler 2 t o  4GHz 2WB Type N 

COMPUTER I.C. SPECIALS 

MEMORY DESCRIPTION PRICE 
Hewlett Packard 2708 IK x 8 EPROM 1 7.99 

271612516 2K x 8 EPROM 5Vol t  S ing le  Supply 20.00 
H487B 100 o h s  Neg Thermistor %unt (NEW) 150.00 211419114 1K x 4 S t a t i c  RAM 45011s 6.99 
H487B 100 ohns Neg Thermistor Mount (USED) 100.00 2114L2 1K x 4 S t a t i c  RAM 250ns 8.99 
4778 200 o h s  Neg Thermistor Mount (USED) 100.00 2114L3 1K x 4 S t a t i c  RAM 350ns 7.99 
X487A 100 ohms Nep Thermistor Mount (USED) 100.00 4027 4K x 1 Dynamic RAM 3.99 
X487B 100 ohms Neg. Thermistor Mount (USED) 125.00 406012107 4K x 1 Dynamic RAM 3.99 

405019050 4K x 1 Dynamic RAM 3.99 
150,00 2111A-218111 256 x 4 S t a t i c  RAM 3.99 

J468A 100 ohms Neg Thermistor Mount (USED) 256 x 4 S t a t i c  RAM 3.99 
478A 200 ohms Neg Thermistor Mount (USED) 150.00 Ei;$i!2 1K x 1 S t a t i c  RAM 55ns 4.99 
5382 5.85 t o  8.2 GHz Var iab le  Attenuator 0 t o  50dB : 6104-314104 4K x 1 S t a t i c  RAM 32011s 14.99 
X382A 8.2 t o  12.4 GHz Var iab le  Attenuator O.to 50d8 7141-2 4K x 1 S t a t i c  RAM 200ns 14.99 

MCM6641L20 4K x 2 S t a t i c  RAM 2000s 14.99 
9131 1K x 1 S t a t i c  RAM 300ns 10.99 

394A 1 t o  2 GHz Var iab le  Attenuator 6 t o  120d8 250.00 
NK292A Waveguide Adapter 65.00 
K422A 18 t o  26.5 GHZ Crys ta l  Detector 250.00 C.P.U.'S ECT. 
8436A Bandpass F i l t e r  8 t o  12.4 GHz 75.00 

MC6800L Microprocessor 13.80 
MCM6810AP 128 x 8 S t a t i c  RAM 450ns 3.99 
MCM68AlOP 128 x 8 S t a t i c  RAM 360ns 4.99 

8439A 2 GHz Notch F i l t e r  75.00 MCM68BlOP 128 x 8 S t a t i c  RAM 250ns 5.99 
8471A RF Detector 
H532A 7.05 t o  10 GHZ Frequency Meter 

,:g:g; MC6820P PI A 8.99 
G532A 3.95 t o  5.85 GHz Frequency Meter 300.00 MC6820L PI A 9.99 
J532A 5.85 t o  8.2 GHz Frequency Meter 300.00 ~~~~~~~p 

PlA 8.99 
PIA 9.99 

MCM6830L7 Mikbug 14.99 
MC6840P PTM 8.99 
MC6845P CRT C o n t r o l l e r  29.50 

809A Carr iage w i t h  a 4444 S l o t t e d  L i n e  Untuned Detector Probe MC6845L CRT C o n t r o l l e r  33.00 
and 8096 Coaxial  S l o t t e d  Sect ion 2.6 t o  18 GHz 175.00 MC6850L ACIA 10.99 

MC6852P SSDA 5.99 
MC6852L SSOA 11.99 
MC6854P ADLC 22.00 
MC6860CJCS 0-600 BPS Modem 29.00 
MC6862L 2400 BPS Modem 14.99 Merrimac ~ ~ 3 8 5 0 ~ - 3  F8 M i c r ~ p r o c e s s o r  9.99 
MK3852P F8 Memory ln te r face  16.99 

AU-25Al 801115 Var iab le  At tenuator  100.00 MK3852N F8 Memory interface 9.99 
AU- Z6A/ 801162 Var iab le  Attenuator 100.00 MK3854N F8 D i r e c t  Memory Access 9.99 

8008- 1 Microprocessor 4.99 
8080A Microprocessor 8.99 
ZBOCPU Microprocessor 14.99 
6520 P I  A 7.99 

Microlab/FXR 6530 Support For 6500 ser ies  15.99 
2650 Microprocessor 10.99 

X638S Horn 8.2 - 12.4 GHz 60.00 TMSlOOONL Four B i t  Microprocessor 9.99 
601-018 X t o  N Adapter 8.2 - 12.4 GHz 35.00 TMS4024NC 9 x 64 D i g i t a l  Storage Buf fe r  (FIFO) 9.99 
Y610D Coupler 75.00 TMS6011NC U ART 9.99 

MC14411 B i t  Rate Generator 11.99 
AY5-40070 Four D i g i t  CounterIOisplay Dr ivers  8.99 
AY5-9200 Repertory D ia l  let '  9.99 
AY5-9100 Push Button Telephone O i a l l e r s  7.99 
AY5-2376 Keyboard Encoder 19.99 
AY3-8500 TV Game Chip 5.99 

Narda TRI~OZA UART 9.99 
PR1472B U ART 9.99 

4013C- 101 22540A D i r e c t i o n a l  Coupler 2 t o  4 GHz lOdb Type SMA 90.00 PT1482B UART 9.99 

4014-101 22538 D i r e c t i o n a l  Coupler 3.85 t o  8 GHz lOdB Type SMA 90.00 8257 DMA C o n t r o l l e r  9.99 

4014C-6/ 22876 D i r e c t i o n a l  Coupler 3.85 t o  8 GHz 6dB Type SMA 90.00 Comnunication In te r face  9.99 

4015C- 101 22539 D l r e c t i o n a l  Coupler 7.4 t o  12 GHz lOdB Type SMA 95.00 8228 System C o n t r o l l e r  6 Bus D r i v e r  5.00 

4015C-301 23105 D i r e c t i o n a l  Coupler 7 t o  12.4 GHz 30dB Type SMA 95.00 8212 8 B i t  Input IOutput  Por t  5.00 

3044-20 D i r e c t i o n a l  Coupler 4 t o  8 GHz 2Od8 Type N 125.00 MC14410CP 2 o f  8 Tone Encoder 9.99 
3040-20 D i r e c i t o n a l  Coupler 240 t o  500 MC 20dB Type N 125.00 MC14412 Low S:ced Modem 14.99 
3043-20/ 22006 D i r e c t i o n a l  Coupler 1.7 t o  4 GHz 2OdB Type N 125.00 MC14408 Binary t o  Phone Pulse Converter 12.99 
3003-101 22011 D i r e c t i o n a l  Coupler 2 t o  4 GHz lOdB Type N 75.00 MC14409 Binary t o  Phone Pulse Converter 12.99 
3003-30/ 22012 D i r e c t i o n a l  Coupler 2 t o  4 GHz 30dB Type N 75.00 MC1488L RS232 D r i v e r  1.00 

3043-30/ 22007 D i r e c t i o n a l  Coupler 1.7 t o  3.5 GHz 30dB Type N 125.00 MC1489L RS232 Receiver 1.00 

22574 D i r e c t i o n a l  Coupler 2 t o  4 GHz lOdB Type N 125.00 MC1405L AID Converter Subsystem 9.00 

3033 Coaxial  Hybr id  2 t o  4 GHz 3d8 Type N 125.00 MC1406L 6 B i t  OIA Converter 7.50 

3032 Coaxlal  Hybr id  950 t o  2 GHz 3 dB Type N 125,00 MC1408161718 8 B i t  D/A Converter 4.50 

7841 22380 Var iab le  Attenuator 1 t o  90dB 2 t o  2.5 GHz Type SMA 550.00 MC1330P Low Level Video Detector 1.50 

22377 Waveguide t o  Type N Adapter 35.00 MC1349150 Video I F  Ampl i f ie r  1.17 

720-6 Fixed At tenuator  8.2 t o  14.4 GHz 6 dB 50.00 MCl733L LM733 OP A m p l i f i e r  2.40 

3503 Waveguide 25.00 LM565 Phase Lock Loop 2.50 

NEW - TOLL-FREE NO. 800-528-01 80 - please, orders only! 
i 
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Rx for a Bad Day 

DIRECTION FINDERS 

If you're serious about direction 
finding, you want the best, most 
dependable and proven equip- 
ment for a fast find, whether it's 
fdr a downed aircraft or a re- 
peater jammer. 

If your needs are in the 100-300 
MHz range, think of L-Tronics 
for ground, air, or marine DF. 
We also have equipment that gives 
dual capability, such as search & 
rescuelamateur radio, 1461220 
amateur, and airlmarine SAR. 

Our units will DF on AM, FM, 
pulsed signals and random noise. 
The meter reads left-right in the , ' ,  . .. -. . 

? . .- . OF mode for fast, accurate bear- 
ings, and left to right signal 
strength in the RECeive mode 
(120 dB total range with the sensitivity control). Its 3 dB antenna gain and .06 uV 
typical DF sensitivity allow the crystaltontrolled unit to hear and positively track a 
weak signal at very long ranges. It ham no 180° ambiguity. 

Over 3,000 of our units are in the field being used to save lives, catch jammers, find 
instrument packages, track vehicles. Prices start at under $250 for factory-built 
equipment backed by warranty, money-back guarantee, and factory service and 
assistance. Write today for a free brochure and price list. 

L-TRONICS (Attention Ham Dept.) 
5546 Cathedral Oaks Rd. 
Santa Barbara, CA 931 11 

our hobby, a very Important one these days Get the Idea? In short, 
an outstandtng lndlvldual and amateur. 

In 1974. another award was establlshed, the "Specla1 Achlwe- 

808 N. Main 
Evansville, IN 47710 

TEN-TEC 
546 Omni C $1090.00 
580 Delta 770.00 
570 Century 21 340.00 
515 Argonaut 415.00 
280 Power Supply 155.00 
255 Power Supply/Spkr. 175.00 
243 Vfo - Omnl 169.00 
283 Vfo - Delta 169.00 
444 Hercules Amp. 1340.00 

P.C. Kit $52.80 
Full Kit 

MFJ Ke board 256 buffer $295.00 
KANTR~NICS Mint-reader 279.00 
AZDEN PCS-3000 320.00 
VISTA 8a Power Supply 60.00 
MIRAGE B108 150.00 
CUBIC Aslro 103 1175.00 
SANTEC HT 1200 325.00 

Write OT call Dan, NQAPA 

81 2-422-0231 
MON-FRI 9AM-6PM SAT 9AM-4PM 

Is ~t one of those dull gloomy days when even the blrds are walk- ment Award " Thls award 1s just what ~t would seem to be - an 
~ng, and ~t's not a f ~ t  day to 30 out and put up that new sloper or In- award for one-tlme speclal went or speclallzed actlvlty by an ama- 
verted vee antenna you wanted to try' DX ~sn't comlng through yet teur or group of amateurs Thts acttvlty may be ~n the eng~neer~ng 
because the MUF Isn't right, some jerk squlrrel keeps kerchunklng fleld - QRP - DXped~t~ons -net actlvlty, - emergency work or 
the repeater or plays tunes on the Touchtone' so that two meters any one-tlme outstand~ng actlv~ty related to the amateur radlo 
Isn't fun Maybe the wlnd played havoc wlth your beam last night hobby 
and now ~t looks itke a limp pretzel or some modern art object, or Nomlnees for both of these awards may be from anywhere ~n 
maybe your rlg blew up In the mtddle of a the world, not just the U S A 
QSO or just'before that sked wtth a rare sta- Sol Don't just s~ t  back and say, "Geel, some- 
tlon tn some far off land body ought to nomlnate that ~ u y  for 'Amateur 

Any fool knows all these thlngs aren't going 3f the Year" Don't walt for George to do  ~t 
to happen to you at once But ~f ~t IS 'one of S~ve us all the details you can gather, especial- 
those days' maybe you can just forget the ly actlvltles that are dlrectly attributable to h ~ m  
whole mess and brlghten your and someone 3r her 
else's day a little by taklng some tlme to thlnk All nom~nat~ons ~ i e  carefully rwlewed and 
of a fellow ham you admlre and respect to sre saved from one year to the next for future 
nomlnate for Dayton's "Amateur of the Year conslderatlon and to allow some nomlnees to 
Award" for 1981 No, ~t's not too early to thlnk dwelop to thelr full potentla1 All nomtnatlons 
about ~t ft does take a little t~me and effort to are constdered for both awards, and the 
nomlnate some one for "Amateur of the Year " awards wtll be presented at the 1981 HAM- 

What 1s the stature of thls ~ndtvtdual that we VENTION Banquet 
seek for recogn~tton each year at Dayton? So, have you nornlnated some one ~n the 

Flrst, he or shz will be a well-respected per- past? You may want to renomtnate h ~ m  wtth 
son ~n the community, a leader, not only ~n amateur radio IL~IVI b ,  uvdd:t: on recent actlvltles or just send ~n update ~nformat~on on 
bu* ~n CIVIC actlvlty as well He will probably be  ltcensed for at h~s  latest accompltshments 
least 10 years or more for ~t 1s long term overall excellence ~n ama- Do ~t now1 Besldes you may wln a set of free tlckets to the 
t r l ~ r  radio that we are looking for HAMVENTION" for your nomlnee and yourself 

HIS contr~but~on to amateur radlo may be In any of the hobby re- For more ~nformat~on or nomlnatlon blanks (not mandatory) 
lated areas Posstbly h ~ s  greatest contrlbutlon IS In the enylneertng wrlte to the address below 
fteld of our hobby, or h ~ s  expertise may be ~n antenna deslon, HAMVENTION Bob Roettele, W8UNV 
some new type of modulation or an lrnprovement to exlstlng Ce- P 0 Box 44 or Awards Chalrman 
slgn, etc Maybe he has contributed greatly to tmprovement of Dayton, Ohlo 45401 1299 Hanes Road 
amateur regulations or posslbly h ~ s  contrlbutlon 1s the legal fleld of Attention Awards Committee Xenla, Ohlo 45385 

IL" ' I .Y rnarcn iw i  I 011 -em you sawn ~n HAM HAUIUI 



12BIPG C M O S  L E D  S t o ~ w a t c h l T l m s r  12.95 
~ ~ B E V I K I ~ *  stopwatch cnlp. XTL 
lX6CJPE Tons Qsnsrator 

121601PI 8.Dl9lt Frag. Counter C.C. 21.95 
4-Dl911 L E O  UpIDrrwn Counter 12.95 

12I(ICIJI 8-01911 Unlv. L E D  Drive 

1-24 25-49 W l W  
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Ham Radio's guide to help you find your Iocz kt&#- 
Arizona I Florida 

POWER COMMUNICATIONS 
CORPORATION 
1640 W. CAMELBACK ROAD I AGL ELECTRONICS, INC. 

PHOENIX, AZ 85015 1898 DREW STREET 

602-242-6030 or 242-8990 CLEARWATER, FL 33515 
Arizona's #I "Ham" Store. Kenwood, 813-461-HAMS 

Yaesu, lcom and more. West Coast's only full service 
Amateur Radio Store. 

California 
C & A ELECTRONIC ENTERPRISES 
2210s. WILMINGTON AVE. 
SUITE 105 
CARSON, CA 90745 
21 3-834-5868 
Not The Biggest, But The Best - 
Since 1962. 

JUN'S ELECTRONICS 
3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 Trades 
714-463-1886 San Diego 
The Home of the One Year Warranty 
- Parts at Cost - Full Service. 

QUEMENT ELECTRONICS 
1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 
Serving the world's Radio Amateurs 
since 1933. 

SHAVER RADIO, INC. 
1378 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-1 103 
Azden, lcom, Kenwood, Tempo, 
Ten-Tec, Yaesu and many more. 

- - 

Connecticut 
HATRY ELECTRONICS 
500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1 881 
Connecticut's Oldest Ham Radio 
Dealer 

Delaware 

AMATEUR RADIO CENTER, INC. 
2805 N.E. 2ND AVENUE 
MIAMI, FL33137 
305-573-8383 
The place for great dependable 
names in Ham Radio. 

RAY'S AMATEUR RADIO 
1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
81 3-535-1 41 6 
Atlas, B&W, Bird, Cushcraft, 
DenTron, Drake, Hustler, Hy-Gain, 
Icom, K.D.K., Kenwood, MFJ, Rohn, 
Swan, Ten-Tec, Wilson. 

lllin ois 

AUREUS ELECTRONICS, INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
31 2-420-8629 
"Amateur Excellence" 

ERICKSON COMMUNICATIONS, INC. 
1 5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
Chicago - 312-631-5181 
Outside llllnols - 800-621-5802 
Hours: 930-530 Mon, Tu, Wed & Fri.; 
9:30-9:00 Thurs; 900-300 Sat. 

i Indiana 

Kansas 

ASSOCIATED RADIO 
8012 CONSER, P. 0. BOX 4327 
OVERLAND PARK, KS 66204 
91 3-381 -5900 
America's No. 1 Real Amateur Radio 
Store. Trade - Sell - Buy. 

Maryland 
THE COMM CENTER, INC. 
LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 
Kenwood, Drake, Icom, Ten-Tec, 
Tempo, DenTron, Swan &Apple 
Computers. 

Massachusetts 

TEL.COM, INC. 
675 GREAT ROAD, RT. 119 
LITTLETON, MA 01460 
61 7-486-3040 
The Ham Store of New England You 
Can Rely On. 

TUFTS RADIO ELECTRONICS 
206 MYSTIC AVENUE 
MEDFORD, MA 02155 
61 7-391-3200 
New England's friendliest ham store. 

Minnesota 
-- - 

PAL ELECTRONICS INC. 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
61 2-521 -4662 
Mldwest's Fastest Growing Ham 
Store, Where Service Counts. 

New Hampshire 
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DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
Icom, Ten-Tec, Swan, DenTron, 
Tempo, Yaesu, Azden, and more. 
One mile off 1-95, no sales tax. 

YOUSHOULD BE HERE TOO! Dealers: c ontact Ham Radio now for com~lete details. 

THE HAM SHACK 
808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
81 2-422-0231 
Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronlcs, 
Santec and others. 

EVANS RADIO, INC. 
BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 
Icom, DenTron & Yaesu dealer. We 
service what we sell. 



lma teur Radio Dealer 

New Jersey 
RADIOS UNLIMITED 
P. 0 .  BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201 -469-4599 
New Jersey's Fastest Growing 
Amateur Radio Center. 

ROUTE ELECTRONICS 46 
225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201 -256-8555 
Drake, Cubic, DenTron, Hy-Gain, 
Cushcraft, Hustler, Larsen, MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc. 

WlTTlE ELECTRONICS 
384 LAKEVIEW AVENUE 
CLIFTON, NJ 07011 
201 -546-3000 
Same location for 63 years. Full-line 
authorized Drake dealer. We stock 
most popular brands of Antennas and 
Towers. 

New Mexico 
PECOS VALLEY 
AMATEUR RADIO SUPPLY 
112 W. FIRST STREET 
ROSWELL, NM 88201 
505-623-7388 
Now stocking Ten-Tec, Lunar, Icom, 
Morsematic, Bencher, Tempo, 
Hy-Gain, Avanti and more at low, 
low prices. Call for quote. 

New York 
BARRY ELECTRONICS 
512 BROADWAY 
NEW YORK, NY 10012 
21 2-925-7000 
New York City's Largest Full Service 
Ham and Commercial Radio Store. 

GRAND CENTRAL RADIO 
124 EAST 44 STREET 
NEW YORK, NY 10017 
21 2-599-2630 
Drake, Kenwood, Yaesu, Atlas, 
Ten-Tec, Midland, DenTron, Hy-Gain, 
Mosley in stock. 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
51 6-293-7990 
"Ham Headquarters USA" since 
1925. Call toll free 800-645-9187. 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
TOLL FREE 1 (800) 448-9338 
NY Res. 1 (315) 337-0203 
Authorized Dealer - ALL major 
Amateur Brands. 
We service everything we sell! 
Warren K2lXN or Bob WASMSH. 

Ohio 

UNIVERSAL AMATEUR RADIO, INC. 
1280 AlDA DRIVE 
COLUMBUS (REYNOLDSBURG), OH 

43068 
61 4-866-4267 
Complete Amateur Radio Sales and 
Servlce. All major brands - spacious 
store near 1-270. 

Pennsylvania 

HAMTRONICS, 
DIV. OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 
Same Location for 30 Years. 

LaRUE ELECTRONICS 
11 12 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
71 7-343-21 24 
Icom, Bird, Cushcraft, CDE, Ham- 
Keys, VHF Englneerlng, Antenna 
Specialists. 

SPECIALTY COMMUNICATIONS 
2523 PEACH STREET 
ERIE, PA 16502 
81 4-455-7674 
Service, Parts, & Experience For Your 
Atlas Radio. 

Virginia 

ELECTRONIC EQUIPMENT BANK 
516 MILL STREET, N.E. 
VIENNA, VA 22180 
703-938-3350 
Metropolitan D.C.'a One Stop 
Amateur Store. Largest Warehousing 
of Surplus Electronlcs. 

For the best deal on 
*AEA*AII iance*Ameco*Apple*ASP 
*Avanti*Belden*Bencher*Bird*COE 
*CES*Communications Specialists 
*Collins*Cushcraft*Oaiwa*0enTron 
*Drake*Hustler*Hy-Gain*lcom*IRL*KLM 

Kenwood*Larsen* Macrolronics*MFJ 
*Midland*Mini-ProducIs*Mirage*Mosley 
*NPC*Newtronics*Nye*Panasonic 
*Palomar En~ineers*Regency*Robol 
*Shure*Standard*Swan*Tempo 
*Ten-Tec*Transcom*Yaesu 

MARCH 
SPECIALS 

ETO Model 76A 2 kW 
......... linear $1339 

TenTec Delta 580 trans- 
................... ceiver ... $759 

NEW YAESU FT-480R all- 
mode 2-meters .... $469 

KENWOOD TS-830s 
transceiver .... In stock! 

TEMPO S-1, only .... $239 
with touchtone .... $269 

APPLE Disk  Based 
System: Apple II or II 
Plus with 48k RAM in- 
stalled, Disk II with con- 
troller, RF Modulator; 
New DOS 3.3 ...... $1945 

Apple prices include prepaid shipping 
within continental United States 

Erickson is accepting late model 
amateur radio equipment for service: 

full time technician on duty 

CALL TOLL FREE 
(outside Illinois only) 

 OURS: 9:30-5:30 Mon.. Tues.. Wed. 6 Fri. 
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90 WATT AMPLIFIER: $89.95! 

SPECIAL PACKAGE DEAL FACTORY DIRECT ONLY 
That's right - 90 watts of linear power for 2 meters class ABI for FM & SSB for only $89.95. 

Also offering a 15 dB gain in-line preamp with integrated TIR relay. A $29.95 value, for only 
$20.00 when purchased with the VJ9OL Amplifier. 

COPY SATELLITE PHOTOS. I VHF COMMUNICATIONS 1 

POWER MEASUREMENT 
100 

V) 
90 'ORDER TODAY TOLL FREE 

5 80 (800) 23 1 -9649 ' 70 z 
I- 60 

PRICING OFFER EXPIRES APRIL 1,1981 
2 
+ 50 
.I> 

O 40 :: g 30 
Each VJ Product component is hand wired and individually tuned for maximum reliability 

and performance. VJ Products are guaranteed to be free of defects in parts or workmanship 

I WEATHER MAPS. PRESSI I I is a quarterly r a d ~ o  amateur magazlne spec~allzlng in I 

~ 2 0 .  

10 

I r  - on our fu 

I "LOOK" 
THIS BIG 6 IS THE 

,.* I Please ship: OVJWL @ $89.95 + $2.00 shipping 
I 

1 2 3 4 5 6 7 8 9 1 0  1 OVJWL & Preamp @ $109.95 + $3.50 shipping 
1 

POWER INPUT IN WATTS I 
I 
I 

POWER CHART I Name. - - Call -- -. . .  I 
I I Street - - - -  - -. - -- I 

- State - Zip -- 
I 

1 ciw I 
I Send Check, M/O, or Visa # - _ Exp. Date I 
L---------------------------------------A 

SERVING THE ELECTRONICS INDUSTRY SINCE1965 V-J Products, Inc. 505 E. Shaw Street. Pasadena. Texas 77506 (m3) 477-0.134 

- 
1: 

-J 

SYMBOL OF 
METROLINA'S FASTEST 
GROWING HAM DEALER 

for 1 year from the date of purchase. POWER TRANSISTORS ARE EXCLUDED, BUT WARRANTED 
K)R 90 DAYS. Visa accepted. immediate shipment guaranteed by VJ Products. inc. 
r---"'-'----"-------------------------- 

2305 CHERRY R O A D  Sewice Department 
ROCK HILL, S.C. 29730 Call 803-366-71 58 

f 
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OPtRATE your SYNTttl:!.'iO H: from any 11-3flv D .C .  
source- Auto, Truck, L ight  A i r c ra f t  (17 o r  28v 
system), Home Power Supply! 

.NOT a bat tery  charger but a FULL POWER SOURCE w i t h  
Fused C i r c u i t  t o  pro tect  y o u r g r -  

FT. power cord. VELCRO pads suppl ied t o  l r o ~ n t  
nyuhere! ! FULL YEAR WARR_nNE! 
RICE: A l l  mode l s -  $25.00 Pos t  Pa id .  Ca. 
es .  add $1.50 Tax. C . 0 . 0 . ' ~ -  You pay 
o s t a ~ e  and C.O.D. fees.  
ON AVAILABLE f o r  TEMPO 5 -1 .  5-2 .  5 - 5 .  
ENUOOO TR-2400 ( R e t a i n s  Memory!),  and 

Tell 'em you saw it in HAM RADIO1 



N E W !  I 
.GaAs 
FETS 

MGF 1 4 0 0  NF 2.ODB 
AT 4GHZ MAG 1 5DB 

S626.50 

MGF1412NF.aDB 
AT 4GHZ MAG 1 8DB 

S75.00 

TO 411 ML 1.3 D B G A I N  TYP 
3 TERMINAL IN OUT 8 G R O U N D  

, , . . .  , , , 1 S '. L'O 
:,MA 1 ' 1  ,v; i Cal4 I t < ,  <,ti S 6. ' , 7  
!,MA ~JI.L,L; roll I ~ C .  I -4 $ 6 5 7  
TVPF P. ~:HASSIS MOUNT SOUARE FLANGE 4 4 7n 
TYPE N t7LUCv t Of? RG-91RG-8 8359 I 

. . , ,,.* c . , , r  > 

,,,, ,,,~,,,,,,,,, ,, ,, , ~ ,  , , ,,. , 
OPEN AT BPM E 

WHAT YOU WANT ASK 
, . . , , , ..................................... , . .,,,,,,,. .11 ,,,,,,,,,,,,, , ,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,, 

O R D E R S  A R E  P O S T A G E  P A I D  

COD-VISA-MASTERCHARW 

Performance and value are built into every Larsen Antenna 
because of craftsmanship that accepts no compromise. 

Making mobile antennas, mounts and accessories iq 
Larsen's only business. All of the company's research. 
engineering and production efforts are directed to making the 
best antennas money can buy. The end result is the exclusive 
KOlrod by Larsen. A KOlrod antenna delivers maximum radiation 
efficiency instead of losing power to heat. 

Larsen's antenna clan includes low band, high band, 
quarter wave, VHF, UHF, mobile, fixed base and KOlduckies for 
hand-helds. And Larsen offers every type of permanent and 
temporary vehicle mount - including a magnetic model that's a 
real grabber. 

So whatever band you operate on, if your antenna is a 
Larsen you'll HEAR the difference! 

PO. Box 1686 In Canada, wrlte to: 
Vancouver. WA 98668 Canadtan Larsen Electronics, Ltd. 
Phone: (206) 573-2722 283 E. 11th Ave.. Unit 101 

Vancouver, B.C. V5T 2C4 
Phone: (604) 872-851 7 

'~filrod 1s a Reglslered Trademark of Larsen Electronics. Inc 

@~;lduckie is a Trademark of Larsen Electronics. Inc. 
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products 
mini-spea ker 

Firestik's Speak-Easy mini-speaker 
is an acoustically tuned, wide-range 
air compression speaker that's small 
in size (2 !4 x 2 inches) yet offers 300 
to 10,000 Hz of audio response for 
crisp and clean sound. The Speak- 
Easy speaker is molded in an indoor1 
outdoor shockproof case and is easily 
mounted anywhere on cars, trucks, 
motorcycles, vans, airplanes, or RVs. 
In addition, it is exceptionally weath- 
ertight and resistant to corrosion. 
Mechanical features include a pulse 
dissipating disk, grill filter, a half-inch 
voice coil and a 1 %-inch magnet. 
Every Speak-Easy speaker comes 
complete with a 6%-inch coaxial cord 
with a 3.5 mm plug, fully adjustable 
mounting bracket, and hardware for 
quick and easy installation. For more 
information on this new product, 
write to Firestik Antenna Company, 
2614 East Adams, Phoenix, Arizona 
85034. 

BASIC coding form 
The Pocket-BASIC Coding Form 

by ARCsoft Publishers simplifies writ- 
ing programs for the TRS-80 pocket 
computer. It's available in %-sheet or 
100-sheet pads and makes clear the 
relationship of overlapping memory 
locations such as A, AS, A(011, and 
AS(O1). 

Pocket-BASIC Coding Form dis- 
plays the computer's fixed memories 
side-by-side with a large area for list- 
ing their contents. It also gives plenty 
of space for the programmer to label 
and list his flexible memories. The 
face of the form has space for pro- 
gram title, programmer's name, date, 
and page number plus ample room 
for s~ecial notes and comments. 

The reverse of the 8% x 11 inch 
form is precision-ruled for thirty hori- 
zontal program lines, each divided by 
eighty vertical columns. Program 
lines are numbered in standard 10-300 
line numbers in the margin for spot- 
ting at a glance. Vertical columns, left 
to right across the 11-inch width of 
the sheet, are numbered 1-80 for easy 
identification of available spaces in a 
standard TRS-80 pocket computer in- 
put memory. A program using all 
available steps and memories can be 
listed on the form's thirty lines by 
packing for maximum efficiency. 
Using shorter line contents, a very 
elaborate program can be listed on 
two sheets from a pad. The form can 
be used with any computer in the 
BASIC language. 

Pads are available from ARCsoft 
Publishers, P.O. Box 132E, Woods- 
boro, Maryland 21798. Pads of fifty 
sheets sell for $2.95 plus $1.00 post- 
age; pads of one hundred sheets sell 
for $3.95 plus $1.00 postage. 

dual Schottkys 
Two dual-power Schottky diodes 

that require no snubber networks 
have been introduced by TRW Power 
Semiconductors. The SD-231 and 
SD-232 diodes are dual diode ver- 
sions of TRW's recently introduced 
SD-31 and SD-32 Schottky diodes. 
All four devices are high-voltage 30- 
amp diodes with a junction tempera- 
ture rating of 175OC, which TRW 
says is higher than any comparable 
Schottky device. 

The SD-231 is rated at 60 VRMM, 
the SD-232 at 50 VRMM. Both are 
housed in a TO-204MA package (for- 
merly TO-31, and both are designed 
for rectification and commutation in 

high-current 5volt logic supplies in 
military or industrial use. The two 
new diodes achieve avalanche pro- 
tection with a shunt P-N diode, which 
is formed in addition to the Schottky 
barrier. This P-N diode breaks down 
at a lower voltage than the Schottky 
diode. But because the current is 
more evenly distributed along the P-N 
junction, large amounts of reverse 
energy can be tolerated. It is this abil- 
ity to withstand high reverse energy, 
along with the devices' high voltage 
rating, that permit the SD-2311 
SD-232 dual diodes to be operated 
without the snubber networks pre- 
viously required to protect Schottkys 
from avalanching. 

In 100s, the SD-231 diode costs 
$8.81 and the SD-232 diode costs 
$7.95. Delivery is six to eight weeks. 
For further information, including 
data sheets, contact John Power, 
TRW Power Semiconductors, 14520 
Aviation Boulevard, Lawndale, Cali- 
fornia 90260. 

micro-miniature 
sub-audible 
tone encoder 

Trans Com, Inc., introduces the 
new micro-miniature 401 sub-audible 
tone encoder. Measuring only 1.0 x 
0.6 x 0.3 inch, the encoder can be 
installed in radios where other similar 
types of encoders cannot. The 401 
has an operating range of 7 to 20 
volts with a current consumption of 
only 4 mA. It is fully tunable from 67 
Hz to 251 Hz and has an excellent 
temperature stability over a broad 
temperature range. Its features in- 
clude compatibility with PL, CG and 
other CTCSS tone systems; small 
size; operating voltage 7-16 Vdc re- 
verse polarity protected; operating 
current 4 mA, 12 Vdc; adjustable 
tone level 0 to 2 VPP; and low tone 
distortion, less than 1 percent THD. 
The tone stability is f 0.2 percent Hz 
from - 20°C to + 70°C, and there is a 
two-year warranty. Contact Trans 
Com, Inc., 1104A Ridge Avenue, 
Lombard, Illinois 60148. 
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1981 Radio Shack 
catalog 

Radio Shack's new 176-page 1981 
catalog is now available, free on re- 
quest, from more than 6,000 partici- 
pating stores and dealers nationwide. 
The catalog has 120 full-color pages 
and features the latest in everything 
electronic from computers and stereo 
components to toys and electronic 
games, parts, and accessories for 
home entertainment hobbyists and 
experimenters. 

Among the products being offered 
for the first time are the TRS-80 
Pocket Computer; the TRS-80 Color 
Computer; the TRS.80 Model Ill 
Desk-Top Computer; six new stereo 
receivers, two with digital quartz tun- 
ing; and five stereo cassette tape 
decks featuring Dolby noise-reduc- 
tion circuits. 

The new catalog includes the TRS- 
80 line of microcomputers, Realistic 
stereo components, CB equipment, 
radios, tape recorders, thirteen new 
electronic calculators, six digital 
clocks, seventeen electronic games, 
Archer antennas, Micronta test in- 
struments, and ArcherKit and 
Science Fair hobby kits. 

For further information contact 
Tandy CorporationIRadio Shack, 
1800 One Tandy Center, Fort Worth, 
Texas 76102. 

medium power 
Darlingtons by 
Motorola 

Motorola has announced a new 
series of complementary TO-92 Dar- 
lington transistors, designed specifi- 
cally for preamplifier applications re- 
quiring a high dc current gain and an 

, input impedance of several meg- 
ohms. The low-cost, plastic-pack- 
aged transistors are available with 
breakdown voltage ratings of 40, 50, 
and 60 volts, a dc current gain of 
10,000, and excellent current-gain lin- 
earity from 1 mA to 100 mA. Contact 
Motorola Semiconductor Products, 
Inc., P.O. Box 20912, Phoenix, Ari- 
zona 85036. 

miniature frequency 
standard 

The model YH-1100 miniature fre- 
quency standard provides specified 
output frequency in the range of 1 
MHz - 60 MHz. Although measuring 
only 4.5 cubic inches (73.7 cc), the 
unit can provide a frequency stability 
of + 5 x 10-8 per day. With an out- 
put that will drive up to 10 TTL loads, 
and operating from a single 5 Vdc in- 
put, it is ideal for digital applications 
where size and stability are critical. 

The price is $175.00 for 100-unit 
quantities, with some common fre- 
quencies from stock. 

For further information, write 
Greenray Industries, Inc., 840 West 
Church Road, Mechanicsburg, Penn- 
sylvania 17055. 

H.H. Smith catalog 
Herman H. Smith, Inc., of Brook- 

lyn, New York, is making available its 
newly published Catalog 810 for de- 
sign engineers and purchasing 
agents. The recently produced, 100- 
page, full-line catalog features a num- 
ber of new products, including the re- 
cently developed "safety engi- 
neered" test lead package, which 
permits the user to assemble com- 
plete test lead systems from standard 
shelf items to retrofit with existing 
and new equipment. These include 
prods, meter inputs, input adapters, 
and cables with connectors. Other 
new items offered in Smith's Catalog 
810 are an extended group of printed 
circuit board supports, flat wire cable 
clamps, and many new spacer types, 
including 3116-inch O.D., 114-inch 

I Code reading I ' makes ham radio I 
more fun! 

Field Day 2 i 
A Code reader can add to the 

fun of ham radio by allowing 
you to copy many signals that 
are too complex or too fast to 
decode by ear. 

You can get in on such thlngs 
as news-wire service transmis- 
sions, weather information and 
financial reports that are sent 
by radioteletype (RTTY), ASCll 
computer language or Morse 
code. 

Some code readers only copy 
one or two types of signals, but 
the KantrOniCS Field Day 2 tm 
allows you to copy RTY at 60, 
67, 75 and 100 WPM Baud, ASCll 
at 110 and 300 (if sent as it is 
typed) WPM Baud and Morse at 
3 to 80 WPM. 

The Field Day. 2 even has an 
editing program to improve 
sloppy Morse. You get more of 
the message and fewer illegal 
character signs than with other 
code readers. With a Field Day 2 
you also get a 24-hour clock, 
code speed display and TTL 
compatible demodulator out- 
put. 

The Field Day 2 is a complete 
unit in one package with a large, 
easy-to-read, lo-character dis- 
play and is backed with a full- 
year limited warranty. 

Code reading makes ham 
radio more fun, and now you 
can get started with one com- 
pact, versatile unit, at 5449.95. 
suggested price, the Field Day 
2. 

Call or visit vour Authorized 
I Kantronics ~ealer for a demon- I 
I 

stration! I 

I (91 3) 842-7745 I 
I 1202 E. 23rd Street I Lawrence, Kansas 66044 

I 
I 
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WHY PAY 
FULL PRICE FOR 
AN 80-10 METER 
VERTICAL 

. . . if you can use only 113 
of iton 107 

. . . or only 1 I2 of it on 207 

. . . or only 314 of it on 407 

Only Butternut's new 
HF5V-Ill lets you use the 
entire 26-foot radiator on 
80, 40, 20 and 10 meters 
(plus a full unloaded quar- 
ter-wavelength on I S )  for 
higher radiation resistance, 
better efficiency and greater 
VSWR bandwidth than 
conventional multi-trap de- 
signs of comparable size. 
The HF5V-Ill uses only two 
high-0 L-C circuits (not 
traps11 and one practically 
lossless linear decoupler for 
completely automatic and 
low VSWR resonance (typi- 
cally below 1.5: I )  on 80 
through 10 meters, inclu- 
sive. For further informa- 
t~on, including complete 
specifications on the HF5V- 
Ill and other Butternut an- 
tenna products, ask for our 
latest free catalog. If you've 
already "gone vertical," ask 
for one anyway. There's a 
lot of information about 
vertical antennas in gener- 
al, ground and radial sys- 
tems, plus helpful tips on in- 
stalling verticals on roof- 
tops, on mobile homes, etc. Is, 

@ BUTTERNUT 
ELECTRONICS 

CO. 

P.O. Box #I41 1 
San Marcos, Texas 78888 

Phone: (51 2) 398.41 1 1 

O.D. and 3/8-inch O.D. in aluminum, 
brass, and nylon, as well as in male/ 
female configurations. 

Herman H. Smith, Inc., produces 
more than 20,000 electronics compo- 
nents and hardware at its main plant 
and maintains conveniently located 
regional warehouses which supply 
major industrial electronic distributors 
and OEM users in the U.S. and Can- 
ada. Contact H.H. Smith, Inc., 812 
Snediker Avenue, Brooklyn, New 
York 11207. 

soldering iron stand 
Wahl Clipper Corporation, manu- 

facturers of the complete line of ISO- 
TIP brand soldering irons, has intro- 
duced a new "double-duty" soldering 
iron stand. The new stand is a com- 
bination soldering iron stand and 
caddy. When closed, the stand con- 
tains the soldering iron shaft and tip 
within the closed metal compart- 
ment, thus allowing an iron that has 
not yet completely cooled down to be 
placed in a tool box or caddy without 
damage to adjacent components. 
The compact, durable, yet light- 
weight soldering iron stand/caddy 
also protects the shaft and tip from 
possible damage in transit. 

In the "open" position, the stand 
functions as a standard soldering iron 
stand, holding the iron within easy 
reach between uses. The stand also 
features a tip wiping sponge and well. 
For further information, contact Clip- 
per Corporation, Sterling, Illinois 
61081. 

COAX-SEAL for 
protecting connectors 

Keep the name COAX-SEAL in mind the next 
time you need a means to keep moisture and cor- 
rosion out of your coax fittings. It's not too often 
a new product line crosses our desk that has 
caused as much excitement as this one. One 
wonders why COAX-SEAL hasn't appeared soon- 
er. It has been used commercially for eight years 
and is just now finding its way into the Amateur 
market. 

COAX-SEAL is a pliable, plastic mate- 
rial that can be wound over coax fit- 

tings of any size or shape then hand- 
molded to give a long-lasting, flexible 
waterproof and dustproof seal. This 
new material stays flexible at temper- 
atures from - 25 to 350 F ( -  32 to 
176.8 C). 

COAX-SEAL maintains its sealing 
qualities regardless of movement of 
the coax. It also adheres to polyvinyl 
or vinyl outer coax jackets. The mate- 
rial allows quick decoupling of a coax 
fitting and also re-sealing of the fit- 
ting using the same material. Applica- 
tion is by hand - simply roll off ap- 
proximately 6 inches (15 cm) of 
COAX-SEAL, remove backing paper, 
wrap starting at outer covering and 
work toward fitting, allowing a one- 
half overlap as you go. After the wrap 
is completed, gently knead to form a 
smooth surface and to force out any 
air. 

COAX-SEAL comes in rolls, 60 
inches (152 cm) long, 1/8 inch (3 
mm) thick and 1/2 inch (13 mm) wide 
on backing paper. For more informa- 
tion, contact Universal Electronics, 
Inc., 1280 Aida Drive, Reynoldsburg, 
0 h io 43068. 

dummy load 
The new Ten-Tec Model 209 air- 

cooled rf dummy load is an excellent 
accessory for the ham shack or test 
bench. It allows transmitter operation 
for testing or alignment without dis- 
turbance to other Amateurs on the 
air. 

Model 209 is rated at 300 watts for 
30 seconds with derating curve for 
extended use. VSWR is 1.1:l maxi- 
mum from 0-30 MHz, 1.5: 1 maximum 
for 30-150 MHz. The dummy load is 
housed in a perforated aluminum en- 
closure, dark painted for excellent 
heat dissipation. SO-239 connector is 
built-in for convenient installation. 
Price is $26.00. Contact Ten-Tec, 
Highway 41 1, East Sevierville, Ten- 
nessee 37862. 

1021 DTMF receiver 
The 1021 DTMF receiver is de- 

signed to detect and decode the six- 
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teen standard tones used for Touch 
Tone dialing. By incorporating the 
latest in technology it is possible to 
have a high-quality DTMF receiver 
measuring only 3.5 x 1.9 x 0.4 inch. 
The 1021 features low current con- 
sumption, typically 4 mA at 5 Vdc. 
The 1021 DTMF receiver consists of 
dual bandpass filters, dial tone rejec- 
tor filter and limiters, a DTMF decoder 
with latched binary outputs, and a 
four to sixteen line converter. The in- 
put signal can vary from a level - 30 
dBm to 0 dBm with a digit detection 
time as short as 20 milliseconds. The 
four-bit binary and strobe outputs are 
provided through a five-pin header on 
the card; power and the sixteen dis- 
crete lines are available through a 25- 
pin connector with 0.1-inch spacing. 
When a digit is decoded, the strobe 
and digit line goes high for the dura- 
tion of the tones detected. The binary 
outputs are normally set for 20 milli- 
seconds, but can be lengthened. 
Both the filter and decoding circuits 
are crystal controlled for long term 
stability and accuracy. Contact Trans 
Com, Inc., 1104A Ridge Avenue, 
Lombard, Illinois 60148. 

nick-free wire stripper 
O.K. Machine and Tool introduces 

a new, all-purpose, manual wire strip- 
per, the ST-300. It has a convenient 
adjustable stop for consistency in 
wire strip length's. This easy-to-use 
tool strips 14 to 22 AWG solid and 
stranded wire cleanly and quickly. It 
strips Kynar, vinyl, polyethylene, rub- 
ber, neoprene, and irradiated vinyls 
- almost all insulation materials in 
use today. With one light squeeze of 
the handles, cutting blades cut 
through and remove up to % inch of 
insulation. Heavy duty and reliable, 
the tool is ideal for appliance, auto- 
motive, electrical fixture, instrumen- 
tation and household wiring. The 
ST-300 won't damage or nick wire. 
Available from stock for $9.95 from 
your local electronics distributor or 
directly from O.K. Machine and Tool 
Corporation, 3455 Conner Street, 
Bronx, New York 10475. 

short circuit 
optional sidetone 

Those who are confused as to how 
to incorporate the optional sidetone 
into the CW keyboard program for 
the Apple II computer (October, 
1980, ham radio) may find the follow- 
ing of interest. It is a program change 
for the addition of optional sidetone. 

1. Enter monitor with CALL -151 or 
press RESET. (' cursor). 

2. Type 30A: AD 30 C0 88 D0 F5 AD 
58 C0 60. 

3. Press RETURN. 

4. Re-enter BASIC (CTRL C). 

5. In both lines 5 and 6, change the 
number 774 to 772. 

6. Delete Line 620 (DEL 620). 

To delete the sidetone, merely re- 
run the program. Steps 14, how- 
ever, must be repeated each time the 
sidetone option is to be used unless 
the poke statements in lines 18 to 23 
are changed, starting at :POKE 
778,173, in line 18. 

Although left as an exercise, here's 
a hint for converting hexadecimal 
numbers to decimal: For a three-digit 
hex number, multiply the first digit by 
162. Add (second digit x 16) plus 
third digit. 

For a two-digit number, multiply 
the first by 16, add the second. Exam- 
ple: Convert $3A7 to decimal. On the 
Apple keyboard, type: PRINT 3'16A 
2+ 10'16+7. (=935). 

Modifications in steps 5 and 6 are 
a permanent part of program, with or 
without sidetone. 

contributed by 
Bill Skeen, W6WR 

updating the HW-2036 
Those who would like a copy of the 
reverse side of the printed circuit 
boards in fig. 9 (page 55) of  
WA4BZP's article in the November, 
1980, issue of ham radio may obtain 
one by sending a stamped, self-ad- 
dressed envelope to  ham radio, 
Greenville, NH 03048. 

i copy RTTY, ASCII I 
I I and Morse , 

from the palm I ' I of your hand. I 

Have you waited to get into 
code reading until you found 
out what this latest fad was 
about? You can stop waiting, 
because i t 's  no longer a fad. 

Amateurs everywhere 
are tossing the gigantic 
clanking monsters of yester- 
year that once performed 
t h e  job o f  read ing 
radioteletype. They are trad- 
ing them in for state-of-the- 
art code-reading devices 
that are incredibly small, 
noiseless if desired and in- 
finitely more versatile than 
their antique predecessors. 

Kantronics, the leader in 
code-reading development, 
has just introduced the latest 
and most-advanced break- 
through in the ,copying of 
Morse code, radioteletype 
and ASCII computer langu- 
age. 

The Kantronics Mini- 
Reader reads ail three types 
of Code, displays Code speed, 
keeps a 24-hour clock, acts as 
a radioteletype demodulator 
and reads all of its decoded 
information out on a travel- 
ing display of 10 easy-to-read 
characters. It is so Compact 
that it fits in a hand-held, 
calculator-size enclosure. 

~t 5314.95, the Mini-Read- 
er outperforms anything 
within another 5400 of its 
price range. 

Call or visit your Authoriz- 
ed Kantronics Dealer now to 
find out what the latest in 
technology has done to  
code-reading. 

: KZ Kantronics 
I 

(91 3) 842-7745 
1202 E. 23rd street I 

I ~awrence, Kansas 66044 ( - 
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WHY GET ON FAST SCAN ATV?  
You can send broadcar! qual~ty video of home movles, v~deo 
tapes, computer games, etc, at a cost that i s  less than slorcan 
Really improver public servlce cornmunicat~ons for parades, 
RACES, CAP searches, weather watch, etc. 
DX is about the same as 2 meter s~mplex - 15 to 100 miles. 

A L L  I N  ONE BOX 
. . . .  TC-1 TransrnitterlConverter 

." --*- Plug in camera, ant., mlc, and T V  
and you are on the alr. Contains 
AC supply, TIR sw, 4 Modules 
below . . . . . . . . . . . . .  $399  ppd 

PUT YOUR OWN SYSTEM TOGETHER 
TXA5 ATV Exciter contains 

,&& v~deo modulator and xtal on 434 
or 439.25 mHz. Al l  modules 

. . . . .  w~red  and tested $ 8 9  ppd 
P A 5  10 Wan Linear matches 
exclter for good color and sound. 
T h ~ s  and all modules run on 
13.8 vdc. . . . . . . . . . .  $ 7 9  ppd . 
TVC-2 Downconverter tunes 
420 to  450 mHz. Outputs T V  
ch 2 or 3. Contains IOw nose 
MRF9Ol preamp.. . . . .  $ 5 5  ppd 

PACKAGE SPECIAL all FMA5 Audio Subcarrier adds 
four modules 239 ppd standard TV  sound to  the 

picture . . . . . . . . . . . .  $29 ppd 
SEND SELF-ADDRESSED STAMPED ENVELOPE 

FOR OUR LATEST CATALOG INCLUDING: 
Info on how to  best get on ATV, modules for the builder, 
complete units, b&w and color cameras, antennas, monitors, 
etc. and more. 20 years experience in ATV. 
Cred~t card orders call (213) 447-4565. Check. Money 

y 1800 CHANNEL FULLY S Y N T H E ~ Z E D  
COMPACT VHF FM MOMTOR 

RECT 
PRICE 25.00 

T h ~ r  price on U.S. only 

FULL BAND COVERAGE 
141.000-149.995 M H z  
5 KHz Steps by digital 
switches. 

SLIM SIZE AND LIGHT- 1 

I WEIGHT. 
5'/o"(H) x 2%" (W) x 1"(D) 
7.1 oz with NiCd Battery Pack I 

W COMMERCIAL BAND TYPE (151-159 M H z )  IS ALSO 
A V A l  LABLE. 

CREDIT CARDSlMONEY ORDER OR ANY COMMERCIAL 
GUARANTEED CHECK ... U.P.S. COD 

More Details? CHECK-OFF Page 110 

-- 

R-I 
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built to last, 

no sp 
Automa 

minimi 

The HD-73 combines Dual-Speea roratl,. . 
and a single 5-position switch with the clear 

visibility of a backlit D'Arsonval meter. So 
you get precise control for fast and fine tuning. 

And the advanced technology of HD-7Q 
is backed by quality construction. Hea 

duty aluminum casings and hardened stf 
drive gears. Lifetime factory lubrication tt 

~ithstands -20°F. 
O°F. temperaturc 
he superior desi 
of the HD-73 mi 

support bracket, wltn 
optional no-slip positive 

drive, assures perfect 
in-tower centering with 

ecial toc 
tic braki 
izes iner 

stre' 
Easy to install 
pleasure to u! 

nce details 

. . 

1 3  
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ng 
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I want to tune in on HD-73. I 
( Send complete details 

( Give me the name of my nearest dealer. 

I NAME 

I 
I ADDRESS 

1 an STATE ZIP 

I o The Alliance Manufacturing Company, Inc.. 
Alliance, Ohio 44601 

- - 
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LABORATORIES 
'MONARCH 10. 15.20 

Meter "Trl-Band" 
Model TBSEM/dKWP 

bvD 'l I ALPHA 
4 

77DX Amplifier 

Alpha 77DX: The ultimate ampli- 
fier for those who demand. the 
flnest. 
E~mac 8877Tube - 1500 watts of 
plate dissipation. 
4.4 KVA Hypersll". removable, 
plug-ln Transformer. 
Oil-f~lled, 25 mfd Fllter Capac~tor. 
QSK CW: Full break-in, 12) vacu- 
um relavs. 
vacuum Tuning Capacitor. 
Ducted air cooling, large. quiet 
blower, computer grade. 

76A. 374A. 77SX (Export Only). 

rsa;. CX-11 -A 
! 

L ~/4/77.//~7/1~ Integrated Station 

POWER OUTPUT: 150 watts CWlSSB output all bands 
(2) MRF 422 Flnals. 
OPTIONAL POWER OUTPUT: 200 to 225 Watts CWI- 
SSB Output 
SYNTHESIZED FREQUENCY COVERAGE: All ama- 
teur bands 1.8-30 MHz In full 1 MHz bands. plus 4 addl. 
Ilona1 1 MHz bands for future expansion. 
TWO PTO'S: Dual recelvlng, transcelve on e~ther, or 
sp111 operation 
QSK C h ;  Full break-in. vacuum relays. 300 Hz CW Fil- 
ter bullt.ln 
SELECTIVITY. Two 8 pole plus one 4 pole f~lter dellver 
20 oole 1 4.1 shaoe factor 16dB160dB). ~ l u s  ~ o s t  detec- - - 
t106 y .5 ,  1 0, .4 ark .1 kHz bandwidth. ' 

BUILT-IN AIC supply. 1151230V. 501400 Hz. Hypersll' 
transformer IF shlft, nolse blanker. RF cllpp~ng. CVI1 1 I 
keyer, notchlpeak fllter Phone Dor Pzyne K * ~ D  for Specla1 Prices. Brochure and OPER- SERVICING: Self service easiest of any by ' 1  ATihG EXPERIENCE on the C X - 1  ' A  anr Alphas uslng gold-plated sockets for transstor anc C re- 
placement. 
RELIABILITY: Less than 1% fa~lure. 99% of problems I 
resolved In field. 
QUALITY: All military and computer grade. 100% 1 '  
American made. 

Personal Phone - (61 5) 384-2224 PRICE $5900, mfg. by Signallone Corp.. Phoenix. AZ 
P. 0. Box 100, Springfield, Tenn. 37172 85021. 

1 
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( RAPID MOBILE CHARGER I 

The DEB-TED Rapid Mob~le Charger is a 
constant voltage charger that will charge 
your batteries off a 12 Volt source in  4-6 
hours. You may use the charger at all 
times, this includes transmit and receive 
periods. It is equipped with a cigarette 
lighter plug on the input side and the ap- 
propriate charging plug on the output 
side. Models available now for the Ken- 
wood TR2400, Yaesu 207R, Tempo S1. 
S2. S5, the Wilson Mark II and IV, and 
the Santec HT-1200. Other models 
available also please call or write 
for info . . . . . . . . . . . . . . . . . . . . .  $34.95 

COMING SOON 
THE NEW AC VERSION 

"SEE THE 
WORKS" CLOCK 

OUR EASIEST CLOCK 
TO ASSEMBLE! 

6 Digits 12 or 24 Hour 
Format Clock rests 
between two pieces 
of clear ~lexialas A 
GREAT CONV~RSATION PIECE' K I ~  IS 

complete including top quality PC board. 
all components, pre-cut and drilled plex- 
iglas and all hardware . . . . . . . .  $29.95 
Wired and Tested. . . . . . . . . . . .  $39.95 

VEHICLE INTRUSION ALARM 
An easy to assemble and install kit that 
offers options not normally found in other 
alarm systems. Hidden switch mounts 
under the dash. Kit has provisions for 
sensors and remote control switch. Pro- 
grammable time delays for exit, entry and 
alarm periods. Basic hook-up utilizes 
dome light circuit activating when doors 
are opened. The alarm will drive a siren 
or pulse horn at a 1HZ rate. Not prone to 
false alarm do to reliable CMOS circuitry. 
No external switch required! Complete kit 
wlth easy to follow instructions and 
diagrams . . . . . . . . . . . . . . . . . . .  $1 2.95 
Wired and Tested. . . . .  .$19.95 

P.O. B O X  9169 
CINCINNATI, O H I O  45209 

Phone:(513)531.4499 
' Add 5% Shlpp~ng for U S 8 Canada 

Al l  torelgn orders add 10% 
COD orders add $1 25 

' Master Charge and Vlsa Welcome 
Orders under $20 00 add $1 00 handllng 
' Ohla res~dents add 4'17% Tax 

Dealer Inquiries Invited 
CALL OR WRITE FOR CATALOG- 

Tell 'em you saw it in HAM RADIO! 



DOUBLE YOUR PLEASURE 

The FT-720R series is a compact VHF/UHF mobile transceiver that harnesses the incredible power 
of the microprocessor to bring you top-operating flexibility. Start with the FT-720R Control Head, then 
add eit 
the Cc 
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r - 7 2 0 ~ ~  
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32 Tone Sele 
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Heavy 
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Duty Ca! FlT-1 

16 Key 
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Also aka~~au~e; 
Ufi-3A Quick Charg 

I-24A Speaker/M 
-2 Mobile Adapte 
1510 Mobile Bra1 

er 
ic 
r 
cket 

LESU ELECTROt nt, CA 90723 
- ---U ELECTRONICS wsmm ~ W I W  LTT.,YUIZ rnnceton-wendak Rd.,Cincinnatl ,OH ,,, 

RP., 685 -- 111 way* I 
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crbntrr ,-r. The TS-130s runs high power 
and the 1S-13~',' is a low-power version 
for QRP applic 31 ions. 

An incredibly compact, full-featured, al! Ask your Authorized Kenwood 
solid-state HF SSBICW transceiver for Dealer about t ! ~ e  compact, full-featured, 
both mobile and fixed operation. It all solid-state TS-130 Series. 
covers 3.5 to 29-7 MHz (including the NOTE: Pr~ce, spec~,~cat~ons subject to change w~thout notice 

three new Amateur bands!) and is and obl~gat~on 

loaded with optimum operating 6% - C _ -  L- - --- - , .-- * 

features such as digital display, IF shift, 
speech processor, narrowlwide filter \ .4' . . .pacesetter in amateur radio 
selection (on both SSB and CW), and TRIO-KENWOOD COMMUNICATIONS INC. 
optional DFC-230 digital frequency 1111 WEST WALNUT I COMPTON, CA 90220 

Optional DFC-230 Digital 
Frequency Controller 
Allows frequency control in 20-Hz steps with 
UPIDOWN microphone (supplied with DFC-230). 
Includes four memories (handy for split-frequency 
operation) and digital display. Covers 100 kHz 
above and below each 500-kHz band. Very 
compact. 
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