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ICOM Presents the 

Minicom 10-25A 

I  

inches 
high 

Imagine..25 watts/5 mem-
ories/2 scanner systems 
in a 2"H x 51/2 "W x 7"D 
2 meter transceiver! 

A very small package with a 25 watt 
punch, the IC-25A is a full featured FM 
transceiver for the space conscimtious 
operator. Nearly the same size as an auto-
motive AM radio, the IC-25A will fit in 
places usually considered impossible for a 
one piece 2 meter transceiver. The IC-25A 
is no lightweight when it comes to features: 
• 5 memories. Store your favorite fre-

quencies. 
• Priority channel. Monitor your most 

important frequency. 

• 25 watts high/1 war_ battery saving 
low power. 
• Touchtone mic standard..no extra 

cost...to work your favorite autopatch re-
peater. 
• Full bard scan/programmable scan 

(set your own lisits)/memory scan... .all 
with automatc resu:ne after preset delay or 
carrier drop. 
• 2 VFO's with data t-_-ansfer standard. 
• 2 tuning rates 5KHz (A VFO) or 15 

KHz (B VFO). 
• Nor/Rev swi h for .nstant monitor-

ing of repeater inputs. 
• Memory back up power supply option 

holds memory w:len attached. 

Actual Size. 
(Clip this actual photo out and try it in your car.: 
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5•STORE BUYING POWER in action! 
YAESU 

HAND HELD's 

2 METER 
L. FM 

CALL Fth-s 

SPECIAL 
PRICES 

70CM 
FM 

FT-208R  FT-708R 

ID ALPHA 

ALL ALPHA AMPLIFIERS ARE 
IN STOCK FOR FAST DELIVERY 
CALL FOR SPECIAL PRICES 

MIRAGE B-1016 
2 METER AMPLIFIER 

till" 160W OUTPUT. 
IIIIII SSB, FM, CW. 
-- ---

Freq range 144-148MHz • RI out '160W nom 
(10W int• RF power in 5-15W • DC operating 
pwr 13 BVDC @ 20-25A • Intermittent duty 
cycle • Built-in receiver pre-amp Auto-
matic internal or external relay keying 

REGULAR 

$279.95 $249.95 

KLAI/TRI•EX 
KLM KT-34A 
4 element tri-bander 

Regular 

$389.95 $309 
KLM KT-34XA 
6 element tri-bander 

Regular 
$569.95 $469 
KLM 7.2-1 40M rotatable dipole 

Regular $199.95  Special $159.00 

KLM 7.2-2 40M, 2 element beam. 

Regular $349 95  Special $299.00 

KLM 7.2-3 40M, 3 element beam. 

Regular $529.95  Special $449.00 

KLM 7.0-7.3 4A 40M.4 element beam. 

Regular $749.95  Special $629.00 

144- 148-13LB. 2M, 13 el.long boom. 

Regular $89.95  Special $77.95 

432-16LB 432MHz, 16 el. long boom. 

Regular $74.95  Special $60.70 

144-150-16C, 2M. 16 el. Cir pol 

Regular $116.95  Special $93.55 

420-450-18C 435 MHz 18 el. Cir pol. 

Regular $69.95  Special $58.70 

TRI-EX W51, 51 foot tower. 

Regular $999.95  Special $829.95 

W51 TOWER w/ KT-34A 

$1099 
W51 TOWER w/ KT-34XA 

$1239 
PRICES ARE FOB CALIFORNIA 

ON ANTENNAS & TOWERS 
except for certain combinations. Please inquire. 

KEN WOOD 
BIG FIVE 

Cash in on our 5-Store buying 

power. Most items in stock 

for fast delivery. 

CALL NOW! 

TS-930S 

TS-130S 

TR-2500 

TR-7730 

ALL LISTED ANTENNAS/TOWERS IN STOCK...no 

SERVING HAMS 
BETTER. 

North ..south...east...west. 

Bob Ferrero,W6RJ/K6ANV, 
Jim Rafferty, N6RJ 

Other well known hams 

give you courteous, 

personalized 
service. 

Iv cam 

PAU 800854-6046 
9:30AM to 5:30PM PACIFIC TIME. 

OVER-THE-COUNTER, 10AM to 5:30PM. 
MONDAY THROUGH SATURDAY 

CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES 

FREE SHIPMENT c(Ye;,i,g4r̀!"7,9A 
ANAHEIM, CA 92801 
2620 W La Palma. 

(714) 761-3033 (213) 860-2040 
Between Disneyland & Knott s Berry Farm 

OAKLAND, CA 94609 
2811 Telegraph Ave . (415) 451-5757 

Hwy 24 Downtown Left 27th od-ramp 

AEA-ALLIANCE • AL PHA• AME CO• AMPHENOL • ARAL •ASTRON 

•AVANTI•BENCHER• BERK TEK•BIRD•EM W•CALLBOOK•CDE 

•COLLINS•CUBIC •CURTIS • CUSHCRAFT • DAI WA • DATONG 

BURLINGAME, CA 94010 
999 Howard Ave., (4'5) 342-5757 
5 miles south on 101 from S F Airport 

SAN DIEGO, CA 92123 
5375 Kearny Villa Road (714)560-4900 

Hwy 163 8, Clairemont Mesa Blvd 

• DENTRON • DRAKE • Dx ENGiNEERiNG • EiMAU • HUSTLER 

• HY•GAIN • ICOM • J W MILLER • KEN WOOD • KLM • LARSEN 

.LUNAR • METZ • MFJ • MICRO  LOG • MINI  PRODUCTS 

671dVir 
WADI() 
127LET 

VAN NUYS, CA 91401 
6265 Sepulveda Blvd  (213) 988-2212 

San Diego Fwy at Victory Blv0 

• MIRAGE • NYE • PALOMAR•ROBOT • ROHN• SHURE • SWAN 

• TELEX • TELREX• TEMPO• TEN•TEC• TRISTAO 

• yALESU end many more' 
Prices specifications, descriptions subject to change without notice  Calif residents please add sales tax 



INFO 
Manuscripts 

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-

sidered for possible publication We 

can assume no responsibility for loss 
or damage to any material  Please 
enclose a stamped, self-addressed 
envelope with each submission Pay-
ment for the use of any unsolicited 
material will be made upon accep-
tance All contributions should be di-

rected to the 73 editorial offices 
"How to Write for 73" guidelines are 
available upon request 

Editorial Offices: 
Pine Street 

Peterborough NH 03458 

Phone 603-924-9471 

Advertising Offices: 
Elm Street 

Peterborough NH 03458 
Phone 603 924 7138 

Circulation Offices: 
Elm Street 

Peterborough NH 03458 
Phone 603-924-9471 

Subscription Rates 
in the United States and Possessions 

One Year (12 issues) $25 CO 
Two Years (24 issues) $38 00 
Three Years (36 issues) $53.00 

Elsewhere: 
Canada —$27 97;1 year only. U.S 
funds Foreign surface mail —$44.97/1 

year only. US funds drawn on US 
bank Foreign air mail —please inquire 

To subscribe, 
renew or change 
an address: 

Write to 73 Magazine. Subscription 
Department. PO Box 931. Farming-
tale NY 11737  For renewals and 

changes of address, include the ad-

dress label from your most recent 
issue of 73 For gift subscriptions, in-
clude your name and address as well 
as those of gift recipients Postmaster 
Send form N3579 to 73 Magazine. Sub 
scription Services. PD Box 931. Farm 
ngdale. NY 11737 

Subscription 
problem or 
question: 

Write to 73 Magazine, Subscription 
Department, PO Box 931, Farmingdale 
NY 11737 Please include an address 
label 

73 Magazine (ISSN 0098-9010) is pub-

lished monthly by 73. Inc . a subsidiary 
of Wayne Green. Inc.. 80 Pine Street, 
Peterborough NH 03458. Second class 
postage paid at Peterborough NH 
03458 and at additional mailing offices 
Entire contents copyright 1982. Wayne 
Green. Inc All rights reserved No part 
of this publication may be reprinted or 
otherwise reproduced without written 
permission from the publisher Micro-
film Edition —University Microfilm, 
Ann Arbor MI 48106 

When tt comes to 

AMATEUR 
RADIO OSL's 

it's the 

ONLY BOOK! 
US or Foreign Listings 

1982 ca  
Here they are!  The latest editions. World-

fa mous  Radio  A mateur  Callbooks,  the 

most  respected and  co mplete  listing  of 

radio amateurs.  Lists calls, license classes, 

address infor mation. Loaded with special 

features such as call changes, prefixes of 

the  world, standard  time charts, world-

wide QSL bureaus, and more.  The U.S. 

Edition  features  over  400,000  listings, 

with  over  70,000  changes  fro m  last 

year.  The  Foreign  Edition  has  over 

370,000  listings,  over  60,000  changes. 

Place your order for the ne w 1982 Radio 

A mateur Callbooks, available now. 

Each  Shipping  Total 

$18.95  $3.05 $22.00 

$17.95  $3.05 $21.00 

Order both books at the sa me time for 

$39.95 including shipping. 

Order fro m your dealer or directly fro m 
the publisher. All direct orders add shipping 
charge.  Foreign residents add $4.55 for 
shipping. Illinois residents add 5 °osales tax. 

----  SPECIAL LIMITED OFFER! 
Amateur Radio 
Emblem Patch 

only $2.50 postpaid 

Pegasus on blue field, red lettering. 3" wide 
x 3" high. Great on Jackets and caps. 

ORDER TODAY' 

RADIO AMATEUR I I 
callboolc INC 

is A t  Dept.  B 

925 Sher wood Drive 

LA14 Bluff, IL 60044, USA 

R-X Noise Bridge 

•  Learn  the 

your antenna. 

•  Find  its  re sonant 

frequency. 

•  Adjust  it  to  your 
operating  frequency  quickly 

and easily. 

If there is one place in your station 

where  you  cannot  risk  uncertain 

results it is in your antenna. 

truth  about 

The Palo mar 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  measure ment 

reading. And it works just as well 

with  ha m-band-only  receivers  as 

with  general  coverage  equip ment 

because  it  gives  perfect  null 

readings even when the antenna is 

not resonant. It gives resistance and 
reactance  readings  on  dipoles, 

inverted  Vees,  quads,  bea ms, 

multiband  trap  dipoles  and 

verticals.  No  station  is co mplete 

without this up-to-date instru ment. 

Why work in the dark? Your SINR 

meter  or  your  resistance  noise 

bridge tells only half the story. Get 

the  instru ment that really works, 

the Palo mar Engineers R-X Noise 

Bridge.  Use  it  to  check  your 

antennas fro m 1 to 100 M Hz. And 
use  it  in  your  shack  to  adjust 

resonant frequencies of both series 

and parallel tuned circuits. Works 

better than a dip meter and costs a 

lot less. Send for our free brochure. 

The price is $59.95 in the U.S. and Canada. 

Add $3.00 Shipping/Handling. 

California residents add sales tax. 

Fully guaranteed by the originator 
of the R-X Noise Bridge, 

ORDER YOURS NOW! 

Palomar 
Engineers 
Box 455, Escondido, CA. 92025 

Phone: [714] 747-3343 
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Log of the Colorado Queen Electric Health via Negative Ions 
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The True-Blue Keyer 
—its speed readout doesn't lie 

 W3BYM  60 

Floating -12 

Touch-Type CW 
—with your TRS-80  K8TT  64 

Hands Across the Water 
—CW lives on historic Cape Cod 

KA1D  38 

A Three-Piece CPO 
—battery not included  WB5WAF  46 

Coherent CW for VHF 
—will it work?  W3QVC, VE3DPB  48 

CW—The Air Force Way 

TVRO: Georgia Style 
El—one man's junk is 

another man's antenna 

Metzler  72 

N8RK  96 
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NEVER SAY DIE 
editorial by Wayne Green 

.601.116. 
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DAYTON '82 

It isn't just the flea market 
with over 500 small entrepre-
neurs selling out of their trucks, 
campers, and cars. It isn't the 
nearly 200 exhibitors inside the 
rambling Wampler's arena. It 
isn't the 25,000 or so hams and 
their families which descend 
upon Dayton in April every year. 
Pandemonium. 
Whenever I hear about some 

hamfest or a computer show 
pulling 20,000, I think of what it 
takes to handle the crowds at 
Dayton and how many people 
this really is all in one area. The 
fields are packed with cars for a 
half mile or so around the arena 
area. The cavernous arena build-
ings are packed with people. No 
matter how many there are in-
side, it seems as if the flea mar-
ket area outside is still so busy 
that it is difficult to get around. 
Dayton attracts average 

hams from several nearby 
states. But more than that, most 
of the real "movers" of the hob-
by...the hams who are doing 
the building, the inventing, the 
pioneering...come from every-
where in the country. These are 

the hams who make amateur ra-
dio the incredible hobby that it 
is. 
Other hamfests may have 

technical sessions, but these 
are attended by merely interest-
ed amateurs. At Dayton, the at-
tendance of these tech sessions 
is made up of the hams who are 
doing things. Here, one gets to 
say hello to the top DXers, the 
DXpeditioners, the slow-scan 
three-dimensional color experi-
menters, the packet switching 
fanatics, and the spread-spec-
trum aficionados. 

While several of the other 
larger hamfests have gone to 
rather great lengths to bring in 
computer-oriented exhibitors, 
Dayton has maintained a 
straight ham approach which 
has kept this field of ham activi-
ty at a relatively low profile. Yet 
this year, when we counted the 
exhibits, we found that about 
15% of them were computer-ori-
ented. This is low, of course, 
compared to the computer inter-
est in the ham world. Our most 
recent survey of the 73 reader-
ship showed that the ownership 
of microcomputers is up to 39% 

VOLUNTEERS NEEDED 

How would you like to be on the "inside" of a major ama-
teur radio contest? Here's your chance! 
We're looking for volunteers to become members of the 73 

Magazine Contest Committee. Anyone with an interest in con-
testing and a willingness to work hard is welcome. Committee 
members will help with the following: 

1. Contest rules and ethics. 
2. Forms and correspondence. 
3. Log checking and scoring. 
4. Filling out and mailing awards. 
Heading up the Contest Committee is Bill KE7C. Please 

drop Bill a note (with SASE) and let him know where you can 
help. Write to Bill Gosney KE7C, 73 Contest Committee, 2665 
North Busby Road, Oak Harbor WA 98277. 
We want you on the 73 Contest Team! 

now. In another year perhaps 
50% of the readers will have mi-
crocomputers. 
I tried to give a talk during the 

hamfest, but the meeting 
"room" was so terrible that I 
gave up. The temperature was 
well into the sleep zone and the 
noise was such that someone 
three feet away had trouble 
hearing what was going on. The 
area was just one part of a huge 
building, with deafening noise 
coming from all sides. I don't 
think I'll try that again. I'll bet it 
was 90° or more in the room, 
with only enough seats for 
about 70% of those who came 
to hear me. 
My talks are generally rather 

low key, with some time re-
quired for the humor to come 
through. I do speak about seri-
ous things, but I don't take many 
of them seriously. And I don't do 
well when I have to communi-
cate by yelling at people. 
I'll no doubt continue to go to 

Dayton, but only to say hello, 
find out what's new, and get to-
gether with my friends in the in-
dustry. 

HARRY, WHERE ARE YOU? 

Missing for the first time in 
years at Dayton was the flushed 
cherubic face of Harry Dannals. 
I, for one, am sorry to see good 
old Harry go. And I have to admit 
that I was darned upset when I 
learned that the ARRL board 
just plain outright dumped him. 

Now what would it have cost 
them to be nice about it and give 
him a President Emeritus posi-
tion? 
Dick Baldwin, also not visible 

at Dayton, seems to have fallen 
in the same black hole now oc-
cupied by Harry, but at least 
with a face-saving title to make 
it look better. That's what they 
did with John Huntoon when the 

power politics at HQ dumped 
him a few years ago. Anyone re-

member John? 
You know, one of the sur-

prises I got when I went around 
to visit some wealthy hams back 
in 1960 had to do with Dick Bald-
win. I'd been fired by CQ as edi-
tor and had this crazy idea of 
starting my own ham magazine. 
I was hoping to find a ham with 
enough money to get a new 
magazine started. One chap I 
visited said he thought the idea 
was a good one, but that it was 
too dependent upon just one 
person: me. He was right about 

that, of course. He also men-
tioned that Dick had been 
around with a similar proposi-
tion a few days before. 
I dropped Dick a note asking if 

he might be interested in a joint 

venture. He wrote back saying 
no. Well, I went ahead without 
any financing and Dick never 
did. Oh, it was nip and tuck for 
several years, particularly when 
the ham business fell to pieces 
after the 1963 ARRL proposal for 
changing the licensing struc-
ture back to the 1930s form. 
That's when we lost 85% of the 
sales of ham gear in just one 
year and all of the major manu-
facturers were forced out of the 
industry. 
The ten years after that of no 

growth were hard ones for me 
and 73. It wasn't until I managed 
to sell the idea of FM and repeat-
ers that the industry (and 73) 
turned around. 
Harry, who had retired from 

his job at Sperry in order to be 
available for the General Man-
ager's position, may have to un-
retire. I wonder what went wrong 
for him? I'm told by the ARRL in-

siders that he performed the 
most exhaustive campaign for 
the job in history...at League 
expense. Perhaps it was his bit-
ter opposition to having a wom-
an on the board. Well, no matter 
... Harry is well out of the rat 
race and the demands of the 
ARRL presidency. I was worried 
that the even greater pressures 
of being General Manager might 
be too much for him. Perhaps he 
can relax now and add at least 
twenty years to his life. This may 
be the best thing that has hap-
pened to Harry in years... in-
stead of the disaster which it 
first appears. 

INSTANT LICENSES 

At long last a solution to the 

code exam has been effected. 
Now it is no longer necessary 
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40 W, 15 memories/offset recall, scan, priority, DTMF touel pad 

Tlik 41-- 1E150 
Kenwood's remarkable TR-7850 2-meter 
FM mobile transceiver provides all the 
features you could desire, including 
a powerful 40 watts RF output. Fre-
quency selection is easier than ever, and 
the rig incorporates new memory devel-
opments for repeater shift, priority, and 
scan, and includes a built-in autopatch 
touch-pad (DTMF) encoder. A 25-watt 
output version, the TR-7800, is also 
available. 

TR-7850 FEATURES: 

• Powerful 40 watts power output 
Selectable high or low power operation. 
High 40-watt output provides reliable 
signal for wide area coverage. 

• 15 multifunction memory channels, 
easily selectable with a rotary control 
MI-M13... memorize frequency and offset 
(±600 kHz or simplex). M14...memorize 
transmit and receive frequencies indepen-
dently for nonstandard offset. 
MO... priority channel, with simplex, 
±600 kHz. or nonstandard offset 
operation. 

• Internal battery backup for all memories 
All memory channels (including transmit 
offset) are retained when four AA NiCd 
batteries (not Kenwood supplied) are 
installed in battery holder inside TR-7850. 
Batteries are automatically charged while 
transceiver is connected to 12-VDC source. 

• Extended frequency coverage 
143.900-148.995 MHz. in switchable 
5-kHz or 10-kHz steps. 

Priority alert 
MO memory is priority channel. "Beep" 
alerts operator when signal appears on 
priority channel. Operation can be 
switched immediately to priority channel 
with the push of a switch. 

• Built-in autopatch touch-pad (DTMF) 
encoder 
Front-panel touch pad generates all 12 
telephone-compatible dual tones in 
transmit mode, plus four additional DTMF 
signaling tones (with simultaneous push 
of REV switch). 

• Front-panel keyboard 
For frequency selection, transmit offset 
selection, memory programming. scan 
control, and selection of autopatch 
encoder tones. 

• Autoscan 
Entire band (5-kHz or 10-kHz steps) and 
memories. Automatically locks on busy 
channel: scan resumes automatically after 
several seconds, unless CLEAR or mic 
PTT button is pressed to cancel scan. 

• Up/down manual scan 
Entire band (5-kliz or 10-kHz steps) and 
memories, with UP/DOWN microphone 
(standard). 

  4'e 

• Repeater reverse switch 
Handy for checking signals on the input 
of a repeater or for determining if 
a repeater is "upside down." 

• Separate digital readouts 
To display frequency (both receive and 
transmit) and memory channel. 

• LED bar meter 
For monitoring received signal level and 
RF output. 

• LED indicators 
To show: +600 kHz. simplex. or -600 kHz 
transmitter offset; BUSY channel: ON AIR 

• TONE switch 
To actuate subaudible tone module (not 
Kenwood-supplied). 

• Compact size 
Depth is reduced substantially. 

• Mobile mounting bracket 
With quick-release levers. 

More information on the TR-7850 is 
available from all authorized dealers of 
Trio-Kenwood Communications 
1111 West Walnut Street. Compton. 
California 90220. 

Matching accessory for fixed-station 
operation: 
• KPS-12 fixed-station power supply for 
TR-7850 
Other accessories not shown: 
• KPS-7 fixed-station power supply for 
TR-7800 
• SP-40 compact mobile speaker 

KEN W OOD 
... pacesetter in amateur radio 

• 

Spedlications and prices are subject to change without notice or obligation. 
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for anyone to bother to learn 
even one single character of the 

Morse code to get a ham li-

cense. The solution to the code 

problem is so simple I'm 

amazed that no one ever 
thought of it before. Once you 

get the concept, you see that we 
no longer have to argue about 

the code. 

At Dayton someone was sell-

ing a cassette with the FCC 

code test on it. With today's 

miniature cassette recorders it 
is a snap to have one in your 

pocket and record the tests as 
they are being given. Well, 

someone did this and was sell-
ing the tapes at Dayton. Once 

you have that all you have to do 

is get someone to translate it for 

you, memorize the short text, 

and present yourself for the test. 

The FCC is so underpowered 

these days that they really don't 

have the personnel to devise a 

lot of different tests. I'll bet that 

at best they have maybe two for 

Morse code, if that many. There 
are no indications that the Com-
mission is going to get more 

money from Congress, so it is 
unlikely that there will be much 
doing in the way of changes. 

So, by the time you put the 
Bash books together with a cas-

sette of the code test, you have 
a ham license that anyone who 

can read and write can get. No 
more is there a need for that te-

dious learning of the code. No 
more struggling with theory or 

the rules. Bash gives you the an-

swers to the written exam and 
the code cassette solves that 

problem. 
Who will be the first Extra to 

get licensed with no ham knowl-
edge whatever? Or perhaps I 

should ask, who was the first? 

As a humorous side note: the 

FCC recently was handed a 

code test exam which was 
100% perfect. Well, perhaps al-

most perfect. You see the an-

swers were perfect for the other 

test ... not the one given. 

WE NEED KIDS 

With all due respect to Bash 

and his one-day blitz cram 
courses, at $175 for one day it is 

unlikely that we are going to get 
many kids into the hobby via 

this mercenary system. 
Now, I have the greatest ad-

miration for Bash and his bid to 
outdo Don Miller in making 

money out of amateur radio. I'm 

sure he will find no shortage of 
well-to-do hams who want to get 
a higher license without having 

FCC DELETES 97.71 AND 97.74 

"Unenforceable, burdensome and unnecessary" is how the 

FCC described 97.74, a rule requiring amateurs to provide for 

measuring the station's emitted carrier frequency and to es-

tablish procedures for independently checking it regularly." 
In their April 1 meeting, the commissioners voted to delete 

97.74 and 97.71, a rule which required transmitters operating 
below 144 MHz to have adequately-filtered plate power sup-

plies. In deleting 97.71, the Commission said "the rule itself is 
inappropriate and outmoded." 

to learn one bit of theory. Just 
ten of his weekend sessions a 
year should net him around 
$150,000. One really has to ad-
mire that, no matter what the 

consequences to the hobby. 
His system is simple and it 

works. He sits you down for a 
full day of memorizing the 

answers to the questions. He 
has you write down the answers 

you are going to need the follow-
ing day on the exam... write 

'em two or three times to make 
sure they are well-established in 
your short-term memory. As an 

aspiring General or Advanced, 
you can't lose. Neither can Bash. 

All this has absolutely noth-
ing to do with the major crisis in 
amateur radio: the need for new 

hams. Novices...teenagers. 
We already have all of the old 
men we need in amateur radio— 
now what we need is to see 

about 100,000 new Novices per 

year to get our rusty old hobby 
jumping again. That would spur 

technical developments and 
building (kids really love to 

build) and get some life into 
things. 

What has your club done to 
get a ham group started in the 

local high school? If we don't 
even give the kids a chance to be 

exposed to amateur radio, we 

have no gripe when they turn to 

drugs, drinking, getting into car 
accidents, malicious destruc-

tion, spray painting everything 

in sight, and getting all of your 
girls pregnant. At least give 

them an alternative! 

NAVASSA TIME 

The May 3rd issue of Time 
had a nice article on the recent 
hamming of Navassa Island. As 

one of the few persistent 

(stupid) enough to go there 
twice, I read the item with more 

than average interest. 

The  first  trip,  in  1958 

(KC4AF ...a call now held by a 

chap in Alabama), saw six of us 
chartering a motor-sailer in 
Nassau and making our way 
down the Bahamas to Haiti 

through a heavy storm. We just 
barely missed crashing on a reef 

when we got to Haiti before 
dawn. It was a hell of a trip and 

we found ourselves about 50 
miles off course by the time we 

Continued on page 118 

Western Electric 
MONTGOMERY WORKS 

AMATEUR RADIO CLUB 

AURORA. ILLINOIS 

60507 

MIR 

— LOCArED ON INF 8.44INS Of THE SEN/T/FUL F  RWER — 

QSL OF THE MONTH: WA9DNZ 

The natural theme of the Western Electric Montgomery Works 
club station comes from the plant's location on the Fox River. Built 

on the site of a former amusement park, the factory is in a wooded 

setting and sports a year-round duck population. The card's bright 
colors are sure to catch the eye of the operator on the other end. 
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Entirely professional level! 
You'll find the difference th more you use it. 

Receiver, N R D-515 

SPECIFICATIONS 
Receiving frequency range 

Receiving modes -

Receiving system. 

Sensitivity (SIN 10dB) 
1 6 to 30MHz 
100 to 1600kHz 

Selectivity. 

Stability 
Power requirements 

Dimensions and Weight 

Preset memory (Option) 
Frequency stability 

Image rejection ratio 
IF rejection ratio 
Input impedance 
AF outputs. 

Speaker output 
Record/line output 

LTIMATE QUALI 

100kHz to 30MHz continuous 
(30 bands) 
USB/LSB/C W,RTTY:AM 
Up conversion type 
Double superheterodyne 
First IF 70 455MHz 
CW SSB  AM 
0.5,V  2pV 
2pV  6pV 
6kHz/ 2 4kHVO 6kHz 0 3kHz 
(*Option) 
Within 50Hz'one hour 
AC 100;11 7/ 220'240V,50 
60Hz, 50VA 
340mmi Wix140mm(H)x 
300mm(0), Approx. 7 5kg 
24ch 
Less than 50Hz per hour after 
warming up 
70dB or more 
70dB or more 
50 to 75 ohms. unbalanced 

1W or more (4 ohms) 
1m W or more (600 ohms) 

Highest grade all-wave receiver 

m515 A 
Best for 59 

SPECIFICATIONS 
Rated output power 
Frequency range 

Mode of emission 

Trans mitter. N613-515 

100 W NSD-515 (50 W 28MHz band , 
1 8MHz 2 OMHz/3 5MHz 4 OMHz1 
7 OMHz 7 3MHz.14 OMHz 14 35MHz' 
21 OMHz 21 45MHz 28 OMHz-29 OMHz, 
29 OMHz 29.7MHz Optional new bands 
approved by W ARC '79 
10 1MHz-10 15 MHz 18 068MHz -

18 168MHz 24 89MHz 24 99 MHz' 
A 3J (USB LSB) Al (C W) F1:RTTY) 

• For more information please contact to, 

PRC. 
Since 1915 

Rapan Radio Co., ltd. 
MAIN OFFICE: Mori Building Fifth. 17-1. Toranomon 1-chome, Mina to-ku, 
Tokyo 105, Japan  Cable Address: "JAPANRADIO TOKYO" 
Phone. (03) 591-3451 Telex . 0222-3068 
U.S.A. LIAISON OFFICE: T Hayashi. 
120 East 56th Street. New York, New York 10022  ' 
Phone. 212-355-1180 Telex: 230-645636 JAPANRADIO NYK 

AUSTRALIA: N S W -EMONA ELECTRONICS PTV LTD  Phone, 398-6378 
Victoria—VICOM IMPORTS PTY LTD  Phone (03) 62 6931 

FINLAND:  Kotka—VISI RADIO Oh  Telex 53260 VISI SF 
FRANCE.  Paris—SOCIETE GE S (GENERAL ELECTRONIC SERVICES) Phone  345 35 92 
CANADA: Vancouver —GLEN WOOD TRADING CO . LTD  Phone 604 984 0404 
GER MANY:  Hannovor ,RICHTER & CO  Phone: k 0511) 352 1111 
ITALY  V•ixnese  TECI-INOVENT. ITALIA. SAL Phone 02 32 83 089 

SWITZERLAND:  SEICOM AG  Phone 064 515566 
U.K.:  Derbvst ire  LO WE ELECTRONICS, LTD  Phone 0h79-2430 
U.S.A.:  NJ —GILFER ASSOCIATES. INC  Phone 201 391 7887 

Ohio  UNIVERSAL AMATEUR RADIO INC  Phone (614' 866-4267 
NE W ZEALAND:  Donedip  RADIO ENGINEERING LTD  Phone 51-075 



TR7A Transceiver 

The lA and 
offer performance and versatility 

for those who demand the ultimate! 

• CONTINUOUS FREQUENCY COVERAGE — 1.5 to 30 MHz full 
receive coverage. The optional AUX7 provides 0 to 1.5 MHz 
receive plus transmit coverage of 1.8 to 30 MHz, for future 
Amateur bands. MARS. Embassy. Government or Commercial 
frequencies (proper authorization required). 

• Full Passband Tuning (PBT) enhances use of high rejection 
8-pole crystal filters. 

New! Both 2.3 kHz ssb and 500 Hz cw crystal filters, and 9 
kHz a-m selectivity are standard, plus provisions for two 
additional filters. These 8-pole crystal filters in conjunction 
with careful mechanical/electrical design result in realizable 
ultimate rejection in excess of 100 dB. 

New! The very effective NB7 Noise Blanker is now standard. 

New! Built in lightning protection avoids damage to solid-state 
components from lightning induced transients. 

New! Mic audio available on rear panel to facilitate phone patch 
connection. 

• State-of-the-art design combining solid-state PA. 
up-conversion, high-level double balanced 1st mixer and 
frequency synthesis provided a no tune-up, broadband, high 
dynamic range transceiver. 

R7A Receiver 
• CONTINUOUS NO COMPROMISE 0 to 30 MHz 
frequency coverage. 

• Full passband tuning (PBT). 

New  NB7A Noise Blanker supplied as standard. 

• State-of-the-Art features of the TR7A. plus added 
flexibility with a low noise 10 dB rf amplifier. 

New' Standard ultimate selectivity choices include the 
supplied 2.3 kHz ssb and 500 Hz cw crystal filters. and 
9 kHz a-m selectivity. Capability for three accessory 
crystal filters plus the two supplied. including 300 Hz. 
1.8 kHz. 4 kHz. and 6 kHz. The 4 kHz filter, when used 
with the R7A's Synchro-Phase a-m detector, provides 
a-m reception with greater frequency response within a 
narrower bandwidth than conventional a-m detection. 
and sideband selection to minimize interference potential. 

• Front panel pushbutton control of rf preamp, a-m/ssb 
detector, speaker ON/OFF switch. i-f notch filter. 
reference-derived calibrator signal, three agc release 
times (plus AGC OFF), integral 150 MHz frequency 
counter/digital readout for external use, and Receiver 
Incremental Tuning (RIT). 

The "Twins" System 
• FREQUENCY FLEXIBILITY. The TR7A/R7A combination 
offers the operator, particularly the Dker or Contester, fre-
quency control agility not available in any other system. The 
"Twins- offer the only system capable of no-compromise 
DSR (Dual Simultaneous Receive). Most transceivers allow 
some external receiver control, but the "Twins" provide 
instant transfer of transmit frequency control to the R7A 
VFO. The operator can listen to either or both receiver's 
audio, and instantly determine his transmitting frequency by 

appropriate use of the TR7A's RCT control (Receiver 
Controlled Transmit). DSR is implemented by mixing the two 
audio signals in the R7A 

• ALTERNATE ANTENNA CAPABILITY. The R7A's Antenna 

Power Splitter enhances the DSR feature by allowing the use 
of an additional antenna (ALTERNATE) besides the MAIN 

antenna connected to the TR7A (the transmitting antenna). 
All possible splits between the two antennas and the two 
system receivers are possible. 

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

See your Drake dealer or write 
for additional information. •=:• DRAKE 

a 

COMING  (")()",' New RV75 Synthesized VF0,-, 
Compatible with IRS and 7•Line Xcvrs/Rovrs 
• Frequency Synthesized for crystal-controlled 
stability • VRTO (Variable Rate Tuning Oscillator') 
adjusts tuning rate as function of tuning speed. 
• Resolution to 10 Hz • Three programmable fixed 
frequencies for MARS. etc. • Split or Transceive 
operation with main transceiver PTO or RV75 

R. L. DRAKE COMPANY • 540 Richard Street, Miamisburg, Ohio 45342 • Phone (513) 866-2421 • Telex 288-017 • Patent pending 



ransceiver 

far above average! 

With the new TR5 

COMING SOON: 

RV75 Synthesized VFO 
featuring the Drake "VRTO" 
Frequency Synthesized for crystal-controlled 

stability  VRTO (Variable Rate Tuning Oscillator') 
adjusts tuning rate as function of tuning speed. 
Resolution to 10 Hz  Three programmable fix 

frequencies for MARS. etc.  Split or Transceive 
operation with main transceiver PTO or RV75 

• Patent pending 

versatility and value are spelled D-R-A-K-E 

DYNAMIC RANGE 

I/EUABLE SERVICE 

A CCESSORIES 

The dynamic range of the TR5 is unexcelled by any transceiver in its class. The TR5's 
greater than 0 dBm third order intercept point (85 dB two-tone dynamic range) at 20 
kHz spacing can be achieved only by the use of a passive diode-ring double balanced 
mixer. Drake was the first to bring this technology to the Amateur market with a 

high-level mixer in the TR7. 

When you purchase a TR5, or any Drake product. you acquire a product of the latest 
production techniques. which provide reliable performance. 
Yet with a product as sophisticated as one of today's transceivers, after-sales 

service is a must. Ask any Drake owner. Our Customer Service Department has a 

reputation second to none. 

Drake is the only Amateur Radio manufacturer who offers a full complement of 
accessories to satisfy almost every desire the HF Amateur may have. This wide 
selection allows any operator to assemble a station which meets his needs, and 
assures compatible interfacing and styling instead of a desk full of equipment with 

a variety of styling and poor operation as a system. 

KILOWATT AMPLIFIER 
1• =• •• 

_ENGINEERING 

Everyone wants to be heard! The accessory L75 and its 3-5002 (1200 watts PEP 
input) and a decent antenna will do the trick. This rugged self-contained amplifier/ 

power supply will put the TR5 on an even footing with the best of them. 

The IRS and all Drake Transceivers, are backed by the best in engineering. The TR5 
is the result of an extensive engineering effort, combining proven past techniques 
and ideas with new state of the art concepts. 
As a result, the TR5 will not be superceded by a new model every six months. It 

represents a true radio communications value that will provide many years of 

operating enjoyment. 

Features. availability and prices subject to change without notice or obligition. 

See your Drake dealer 
or write for 

additional information. R. L. DRAKE COMPANY c=0 DRAKE 
540 Richard St Miamisburg, Ohio 45342. USA 

Phone (5131868-2421 • Telex 288-017 
• 



Log of the Colorado Queen 
wet, wild Field Day fun 

F. Dale Williams K3PUR 

5592 S. Moore Street 

Littleton CO 80127 

Spring, as reflected in the short-lived green 
sheen of the foothills, was 
well settled in the Rocky 
Mountains when the mem-
bers of a Denver area ama-
teur radio club gathered to 
discuss the 1978 Field Day 
activities. The interests of 
the club had varied over the 
years, but the recent in-
creased appeal of contest-
ing and the technical anten-
na expertise promised in the 

form of a full-size 40-meter 
beam to help fill in the prop-
agation holes in 10-20 me-
ters convinced the member-
ship to go all out for top 
spot in the Field Day results. 
Without debating the 

good and bad points of Field 
Day, suffice it to say that 
participation can be divided 
into two broad classifica-
tions— high key and low 
key. Those groups scoring 
high obviously are in the 
high-key category which de-
scribes the organization, 
planning, and pressure re-
quired. The pursuit of a hob-
by is supposed to be fun and 
the belief that a sense of 

\ yip 

personal accomplishment 
could be achieved without 
the peer pressures for maxi-
mum contacts led to the 
breakaway, following the 
1978 Field Day activities, of 
five members of the club 
who subsequently formed 
"the crew." 
When the crew, consist-

ing of Al NQAUS, Pete 
N6E BC (ex-WDQ131Y), Gary 
WDQIGGL, Glen WID0FEO, 
and Dave WB8KYP, meets, 
they have only two goals: 
having fun and planning 
technical projects which 
some people say can't be 
done. It was this attitude 
that prevailed at the first 

The crew and the Colorado Queen preparing to begin the weekend operations. 
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meeting of the group where 
plans were formed to con-
struct a floating all-band sta-
tion. Once the concept was 
agreed upon, it became ob-
vious that this vessel would 
require a name befitting its 
heritage. Since NQAUS had a 
thing for the African Queen, 
having seen the movie more 
times than he could remem-
ber, it wasn't long before the 
group came up with some 
apropos phonetics and a 
name: CQ, the Colorado 
Queen. 
During the winter, plans 

for a 1979 summer launch-
ing were made with reckless 
abandon and much beer. 
Chatfield Reservoir, south of 
Denver, at an elevation of 
5432 feet, was chosen as the 
site of operations and 
WDQFEO offered the use of 
his 10-man white-water rub-
ber raft as the ship of desti-
ny. As might be expected, 
the selection of a suitable 
antenna and how to mount 
it to a rubber raft were the 
biggest problems. The final 
solution involved a 14AVQ 
all-band vertical, owned by 
WD0FEO, and a floating 
platform. A hollow steel 
pipe and flange were at-
tached to the center of a 
large diameter circular sec-
tion of plywood through 
which a hole had been 
drilled in the center. Three 
900 x 16 truck inner tubes 
were mounted under the 
platform to provide flota-
tion and stability; three out-
riggers, emanating from the 
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platform and made from 2 x 
4 x 12s, supplied guy points 
for the vertical which was 
attached to the pipe. A long 
cable connected to and ex-
tending through the center 
of the pipe into the water 
served as system ground. 
Support framework for the 
equipment and personal 
gear was ably constructed 
through the experience of 
WD0FE0 and the crew's la-
bor. 

Now consider, for a mo-
ment, a 14-foot rubber raft 
powered by a 3.5-horsepow-
er motor towing the antenna 
platform just described with 
the vertical via a 30-foot 
rope. While underway, the 
floating antenna platform 
maintains its distance, but 
when the raft is stationary, 
the weight of the rope and 
coax connecting the rig on 
the raft to the antenna tend 
to draw the platform closer 
as the cable sinks into the 
water. A number of four-
inch styrofoam balls, with a 
hole cut through the center 

• 

WB8KYP readies the triband beam for a little more height. 

- 

Dtiti 

• 
4-4 

_ 

• 

for the coax, solved this 
problem and prepared the 
Queen for her August 18th 
inaugural voyage. 

With a Yaesu FT-101E E 
powered by two paralleled 
lead-acid batteries, various 
2-meter hand-helds, assort-
ed swr meters, and other 
gear on board and an appro-
priate christening with white 
lightning, the historical 
launching of the first mile-
high freshwater mobile took 
place amidst the curious 
gazes of swimmers, boaters, 
and sunbathers. During the 
weekend of operation, 
many contacts were made, 
lots of time was spent rag-
chewing as opposed to ex-
changing callsign, signal 
strength, contest number 
and best wishes, and most 
important of all, a fun time 
was had by all, including 
WB8KYP who towed a 
stranded cabin cruiser back 
to shore with his "shuttle ca-
noe" and paddle power. The 
only casualties, other than 
operator sunburn, on this 

The backup Kenwood, 
flawless operation. 

unloaded by WDOPEO, provided 

first voyage were a water-
logged 2-meter hand-held 
and damp finals in the FT-
101EE 
It is a well-known fact 

that the higher the antenna, 
the better the communica-
tions. Theretore, Green 
Mountain Reservoir, at an 
elevation of 8200 feet, was 
chosen by the crew for the 
1980 launching of the Colo-
rado Queen. Besides that, 
WDQF EC) offered the use of 
the family cabin for a week-
end 01 revelry. The same ba-
sic raft and antenna plat-
form were used with some 
extra framing and plywood 
floor added to the raft for ri-
gidity and the addition of 
equipment boxes to pre-
clude some of the water 

problems encountered the 
previous year. 
After a successful launch-

ing and an uneventful morn-
ing of operation, the crew 
was languishing on the deck, 
contemplating the relative 
merits of Coors beer, better 
known as Colorado Kool-
Aid, when the capricious 
mountain weather made 
one of its abrupt changes. In 
less time than it takes to 
QRX, the sun disappeared 
and 70-mile-per-hour winds 
whipped the surface of the 
water into a rough pattern 
of whitecaps. Since the clos-
est land was in the form of 
an island, the crew cranked 
up the 3.5 pony-power en-
gine and headed the Queen 
for the leeward side. The 
73 Magazine • July,1982  13 



bamboo mast supporting 
WDQFEO's 2-meter beam 
split with a resounding crack 
and the antenna was fished 
out of the drink by means of 
the still attached coax. 
When the island was fi-

nally reached, everyone dis-
embarked to attempt to find 
some shelter. It was a short 
time later when it was dis-
covered that no one had 
dropped anchor or tied up 
the raft, which was now 
making good time away 
from the island. Luckily, the 
shuttle canoe was still on 
the shore and the chase be-
gan. In the ensuing recovery, 
to add insult to injury, 
WDQFEO's ten-gallon hat 
was blown into the water 
where it promptly sank be-
neath the waves. Repeated 
efforts to recover this well-
worn relic were all in vain, 
although WB8KYP swears 
he saw a catfish wearing 
something similar as it 
jumped in front of the raft. 
No sooner was the raft se-

cured back at the island 
than some crew members 
decided that the original 
cargo of three cases of beer 
was fast being depleted and 
some suntan lotion to 
soothe the morning's ultra-
violet onslaught was in or-
der. What is it they say 
about discretion being the 
better part of valor? Any-
way,  WID0GGL  and 
WB8KYP volunteered to 
take the canoe and attempt 
to refurbish the supplies. In 
an adventure about which 
the residents along the 
shoreline still chuckle, these 
two stalwarts paddled and 
bailed their way to the far 
shore, in the only vessel on 
the water, oblivious to the 
binocular-equipped audi-
ence watching from the 
many windows on land. Re-
portedly, the trip back to the 
island after obtaining the 
necessary replenishments 
was much easier with the 
wind at the rear. Sunday 
dawned bright and clear, 
providing a fine atmosphere 
for the conclusion of that 
year's freshwater operation 
with only a Yaesu 2-meter 
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rig sustaining water damage 
and WB8KYP once again 
coming to the rescue of a 
stranded cabin cruiser, but 
this time he was prepared (?) 
with a 1.7-horsepower Nep-
tune engine mounted on his 
shuttle canoe. 
By 1981, the crew was 

looking for bigger and better 
challenges to conquer with 
the Colorado Queen and 
had made the operation an 
annual event taking place 
the weekend following the 
July 4th holidays. Commen-
surate with the arrival of 
spring, the crew, minus 
N6E BC who had been trans-
ferred to California, gath-
ered to begin construction 
of the latest version of the 
Colorado Queen. 
Over the winter months a 

new design for the antenna 
platform had evolved, made 
necessary by the decision to 
use WB8KYP's TH-.31r. tri-
band beam. WEVFE0 had 

managed to find a small 
boat dock which had four 
50-gallon drums attached 
underneath for flotation and 
steel-rimmed wheels mount-
ed on the sides for easy wa-
ter entry and exit. Six 900 x 
16 truck inner tubes were 
added for stability and two 2 
x 4s for attaching the float-
ing dock to the framework 
of the raft. Three holes 
drilled at the center of the 
dock allowed the mounting 
of a steel tower section 
which was guyed to the four 
corners of the dock super-
structure. The mast was 
then slipped through the 
tower pipe and the triband 
beam mounted on top. 
Enough mast was used to al-
low the antenna to be raised 
between six and fifteen feet 
and still offer the capability 
of armstrong rotation. 
The first test of this water 

mobile antenna barge al-
most drowned two of the 

WDOGGL re/axes as the sun tries to burn off the early morn-
ing mountain mist. 

crew due to its top-heavy at-
titude. Subsequently, an ex-
ercise with a local firm's 
Computer Aided Design 
equipment showed that a 
180-pound counterweight 
suspended nine feet below 
the water line would stabil-
ize the platform. Oh, the 
wonders of modern technol-
ogy. The counterweight was 
constructed and made ad-
justable so that it could be 
raised when approaching 
the shore or lowered to 14 
feet for windy conditions. 
As the weekend of July 

11-12 drew closer, construc-
tion activity intensified. 
Boxes to hold the lead-acid 
batteries were built, a brack-
et assembly to provide 
mounting of the 14AVQ to 
the raft frame for 40- and 
80-meter operation was 
completed, and white paint 
flowed freely. 
By the time launch day 

1981 arrived, the crew had 
put in at least 480 man hours 
in labor alone. The arrival in 
Denver of N6E BC a few days 
prior to the weekend sig-
nalled the imminent pack-
up and departure of the 
crew for the mountains. As-
sembly of all the miscellane-
ous parts, all prepared and 
marked beforehand, took 
about two hours on Friday. 
Meanwhile, N6E BC had 

brought along some Santa 
Maria beans from California 
which he put in a borrowed 
enamel pot, then adding 
some "miscellaneous condi-
ments" before placing them 
on the gas-modified wood-
stove to cook. I have been 
known to prepare some 
pretty bad-looking vittles, 
but I have never seen any-
thing eat the enamel off the 
inside of the pot like those 
beans did. Thank goodness 
the sirloin roasts with the se-
cret flavoring, barbecued 
over an open oak fire, were 
really good. 
Bright and early Saturday 

morning, the rigs and equip-
ment were loaded into the 
raft and hooked up and the 
third annual launching of 
the Colorado Queen be-
came history—or so it was 



A fresh idea! 
Our new crop of tone equipment is the freshest thing growing in the encoder/decoder 
field today. All tones are instantly programmable by setting a dip switch; no counter 
is required. Frequency accuracy is astonishing ± .1 Hz over all temperature extremes. 
Multiple tone frequency operation is a snap since the dip switch may be remoted. 
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones. 
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus 
19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there's no 
need to mention our one day delivery and one year warranty. 

a l COMMUNICATIONS SPECIALISTS 
426 West Taft Avenue, Orange, California 92667 
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supposed to be. Output 
power from the Yaesu FT-
101B was almost nil and the 
LEDs on the front of the 
Icom 2-meter rig would not 
even glimmer. Power con-
nections were checked and 
rigs exchanged without suc-
cess. Finally someone got 
the bright idea of measuring 
the voltage of the batteries. 
Eureka, a brand new heavy-
duty battery had a shorted 
cell and was pulling the par-
allel battery combination 
down to about 8.5 volts. The 
extra drain on the good bat-
tery limited current capacity 
for the day's operation, even 
after the bad battery was re-
placed. 
Late Saturday afternoon 

some clouds moved in and 
the wind picked up, causing 
a slightly earlier than usual 
beaching of the Queen for 
the first day. A Kenwood 
TS-520S was put in service 
Sunday morning but the skip 
was not too long, with most 
of the QS0s originating.out 
of the eighth call area. 

From the operating position, N6EBC and NOAUS divide their 
activities between testing 807s and logging contacts. 

Shortly before noon on Sun-
day, the clouds and wind re-
turned from the opposite di-
rection and the smell of 
ozone in the atmosphere in-
dicated a high level of static 
electricity. As WID0FE0 
guided the floating station 
into the dock, the static 
build-up became so bad that 
a humming and discharge 
clicking were clearly audi-

ble, but the antennas were 
grounded and the equip-
ment was removed without 
incident. Despite these tech-
nical problems, poor band 
conditions, high wakes from 
power boats pulling water 
skiers (which made the tri-
band elements flap through 
a three-foot arc), and the 
many visitors that WB8KYP 
shuttled back and forth in 

his canoe, the two days of 
freshwater mobile opera-
tion, gourmet food, and 14 
cases of beer made for an 
unsurpassed weekend of 
camaraderie and enjoy-
ment. 
What will the crew do for 

an encore? Well, plans are 
already underway for the 
construction of a motorized 
dock large enough for the 
TH-31r. at 30 feet, the 
14AVQ vertical, a 2-meter 
mast and five-eighths 
groundplane, a gasoline 
generator, a Model 35 Tele-
type, three operating posi-
tions, and many creature 
comforts. When not in use, 
the dock will serve its nor-
mal purpose. 
If you didn't manage to 

get your call letters entered 
into the log of the Colorado 
Queen for 1981, you missed 
the opportunity of receiving 
a fine 8 x 10 color picture 
QSL card. Mark your calen-
dar now for July 10-11, 1982 
—the crew will be listening 
for you IN 

*BEC* Bullet Electronics Corp. P.O. Box 401244E Garland, TX. 75040 (214) 278-3553 

THE PRESIDENT SAYS: 

 \ MA.  "%MO S  ...1.01041• N•116.1011 .1101h... 

"HOGWASH" 
After taking one look at the TRIPUT POWER SUPPLY our engineer declared that the 
units were worth several hundred dollars each. He pointed out the engineering, high quality 

construction and state-of-the-art integrated design in support of his position. The President 

of BEC more pragmatically pointed out the already full warehouse and the two trailer truck 

loads of power supplies waiting in the parking lot, and set the price to move them QUICKLY! 
We have a large quantity, but the supply won't last long. The only thing we ask is please read 
the ordering rules. 

QUALITY DOUBLE SIDED GLASS BOARD 

REGULATOR ASSEMBLY 

(part of unit) 
COMPLETE UNIT 

(as you receive it) 

62.50 
Plus Freight 

21 lbs. 

6 x 51/4 x 12 
ORDERING RULES 

1. Mail check or MO for $62.50 + $5.00 for shipping or phone (214) 278-3553 
to charge VISA/MC or COD order. (UPS COD only. add $2.50 COD fee) 

2. Texas residents include 5% sales tax. 
3. Orders for this unit will be shipped within 48 HOURS or we pay the freight! 

(weekends or holidays excluded) 
4. ONE TIME OFFER! LIMIT TWO (2) SUPPLIES PER CUSTOMER. 

3 OUTPUTS 
12V @  8A  (12A Int.) 
5V @ 10A 

-12V @  5A 

INPUT 105 - 125 VAC 

• UNIT IS COMPLETELY ASSEMBLED! 

• Fused primary and DC sections 
• HUGE SHIELDED TRANSFORMER 
• 2% Load & Line Regulation 

• Low Ripple ( 100mv) 
• Short Circuit Protection 
• Overvoltage Protection on all three 

outputs 
• 25A Bridge Rectifier 
• Over 60,000 mfd of filters 
• High Efficiency Switching Regulator 
reduces heatsink area 
• Schematics and service guide included 

• Thermal Shutdown 
• Statis LED's (3) 
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SELECT YOUR 
FAVORITE FEATURE 

I  t 
O MMIEf Li" 

a 
Ave. 

0 

Yes, the CT2100 has the features you want — and built-in, too! The CT2100 has been designed 
by the RTTY people at HAL for optimum operator convenience. No "hidden" keyboard con-
trols to remember — it's all on the front panel, arranged for serious operators. Why settle for a 
compromise or imitation when you can have the CT2100? Compare feature for feature; you'll 
find that the CT2100 offers the most performance and flexibility for your dollar. 

• Send or receive ASCII, Baudot, or Morse code 
• RTTY and Morse demodulators are built-in 
• RTTY speeds of 45, 50, 74, 100, 110, 300, 600, and 1200 baud 
ASCII or Baudot 

• Four RTTY modems: "high tones", "low tones", 
"103 Modem tones", and "202 Modem tones" 

• Three shifts for high and low tones (170, 425, and 850 Hz) 
• Crystal-synthesized transmit tones 
• Send and receive Morse code at 1 to 100 wpm 
• Characters displayed on 24 line screen 
• Choose either 36 or 72 characters per line 
• 2 pages of 72 character lines or 4 pages of 36 character lines 
• Split-screen for pretyping transmit text 
• Audio, current loop, or RS232 data I/O 
• Printers available for hard-copy of all 3 codes 
• On-screen RTTY tuning bar plus LED indicators 
• ALL ASCII control characters; half or full duplex 
• Brag-tape storage of 8-256 character messages in 
MSG2100 EPROM option 

• Two programmable HERE IS messages 

Write or call for more details. See the CT2100, KB2100, Printer, and Video Monitor at your 
favorite HAL dealer. 

HAL COMMUNICATIONS CORP. 

BOX 365 
URBANA, ILLINOIS 61801  217-367-7373 

-345 

 • 
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CB to CW? 
converting the Hy-Gain board 

Photos by W1GSL 

Operator's view of the transceiver. Note the insulating washers around the key and phone jacks. The internal dc power 
ground is floated from the cabinet to permit use of an external supply of either polarity. Front panel is 7" x 4". 
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Penn Clower W1BG 

459 Lowell Street 

Andover MA 01810 

I f you're one of the thou-
sands of hams who 

bought one of those Hy-
Gain CB set printed circuit 
boards for a song when they 
appeared on the surplus 
market, then this may be 
the article you've been 
waiting for. Described here 
is a neat little ten-meter 
CW rig that boasts a feature 
you won't get in the stan-
dard HF transceiver: full 
break-in. The rig is built 
around the Hy-Gain board 
and is inexpensive to dupli-
cate. You don't have to buy 
any new crystals or exotic 
ICs; in fact, the design 
philosophy has been to add 
nothing which couldn't be 
found at the local Radio 
Shack outlet. If your junk 
box contains a few old tran-
sistor radios and a twelve-
volt power source, you 
shouldn't have to buy any-
thing at all. 
Before getting into the 

actual conversion steps, 
let's review what we have 
and where we're taking it. 
The circuit boards on the 
surplus market were des-
tined to go into a whole 
family of Hy-Gain sets 
(models 2679, 2680, 2681, 
and 2683, at least). The re-
ceiver is a dual-conversion 
superhet with i-fs at 10.7 
and .455 MHz. The trans-
mitter is AM with an output 
between 3.5 and 6 Watts de-
pending on individual tran-
sistor characteristics and 
the supply voltage. The 
heart of the frequency-de-
termining scheme is a PLL-
02A phase-locked loop 
chip, and it is possible to 
put the rig on ten meters by 
rearranging the wiring of 
the channel selector switch 
and modifying some of the 
other loop components. 
The theory behind the 

means of changing the fre-
quency coverage is de-
scribed in my earlier article 
("CB to 10," 73 Magazine, 
September, 1980) in more 
detail than I will go into 
here. I strongly suggest that 
you get and study that ear-
lier article along with a cir-
cuit diagram of the board 
(I use the Sams Photofact 
folder covering the Hy-Gain 
model 2679A) before you 
start this project. The modi-
fications aren't difficult, 
but I won't repeat here 
large sections of the earlier 
article. The modifications 
described here are given in 
three stages. First, the basic 
conversion to CW on ten 
meters: the frequency 
change, the bfo, fine tuning, 
and putting the transmitter 
on CW. Second are some 
convenience features: side-
tone oscillator, detector 
modifications, rf/i-f gain 
control, transmitter fre-
quency offset, and an ac-
tive audio filter. The final 
stage is the modification to 
give full break-in. There are 
a lot of circuit changes in-
volved in the complete con-
version and I strongly sug-
gest that you make and try 
them out one at a time. 
Troubleshooting a problem 
can be fairly easy when you 
know that it must be due to 
those last five wires you 

24 pF 

EMITT0   E 
0 ITO5. 

REPLACES 
C106 

•5.3 VOLTS 

BEFORE MODIFICATION 

B• 

NEW 
24pF 
CAPACITOR 

Fig. 2. 
filter. 

AFTER MODIFICATION 

13. 

TO SWITCH 
CONTACT 
THAT USED 
TO CONNECT 
TO PIN 7 

THESE CONNECTIONS 
UNCHANGED 

Fig. 1. Channel selector modification. 

1,5 OF ORIGINAL 
TURNS REMOVED 

NOW 
COPF 

100K 

Modifications to increase bandwidth of low-pass 

moved. A lot more time and 
test equipment will be 
needed if the set is silent 
and the cause could lurk in 
any of a half dozen modi-
fied areas. There are a lot of 
circuit changes involved in 
the complete conversion 
but most can be made and 
tested a few at a time. 
A complete "road map" 

of the conversion is shown 
in Fig. 16 where a block dia-
gram of the transceiver 
shows how the various 
steps fit into the big picture. 
For a starting point, it is as-
sumed that your board is 
checked out and working as 
designed on 11 meters. 
Several last precautions 

are in order before getting 
down to circuit details. Hy-
Gain made a lot of these 
boards in many different 

-̂6 TURNS  "..6 TURNS 
27pF  )  

2N2222 
OR EQUIVALENT 

varieties. Many have open 
areas on the circuit board 
which when filled with 
components add features 
like the i-f noise blanker. 
Don't worry too much 
about the missing com-
ponents, but if you are 
given a choice, take the 
board with the most parts in 
it. 
There are two different 

audio amplifier ICs in the 
sets I have seen: the pin-out 
and circuit are different, so 
you should watch out for 
that. Some boards were 
made to have the channel 
switch solder directly to the 
board, while others had 
posts for wire leads—this is 
a minor matter, but some-
thing you may have to al-
low for. 
There is one crucial dif-

10 pF 

OF 
OF 01341052E 

t  20pF 

Fig. 3. Tripler schematic diagram. 

TUNED CIRCUITS ARE 
MODIFIED 10.7MHz IF 
TRANSFORMERS: 

ORIGINAL 10 TURNS 
60pF 
2-TURN LINK 

MOOIFIEO ••••• 6 TURNS 
CAPACITOR AS NOTED 
I-TURN LINK 

RESONANT AT 35MHz 
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Interior view. Note the tripler board and the active filter 
board mounted upright from the main circuit board. Also 
shown is the method of mounting the speaker inside the top 
cover. 

ference between the boards 
presently available—the 
PLL IC sometimes has 16 
leads and sometimes has 
18. The 16-pin packages 
may have one of several 
type numbers, but all are 
similar to the PLL-02A and 
can be converted as de-
scribed in this (and the ear-
lier) article. The 18-pin PLL 
IC is a dead end. These 
boards were destined to go 
in the Hy-Gain 16, a uP-con-

CONNECT TO 0106 EMITTER 
INSTEAD OF 0107 COLLECTOR 

Fig. 4. The bfo, Q109, is sup-
plied power constantly from 
Q106 instead of only during 
transmit. 

C2I0 

trolled trunk mount model 
with a fancy calculator-like 
microphone/control unit. 
The PC card communicated 
with that unit via a serial 
data bus controlled in part 
by extra circuits inside the 
18-pin PLL IC. Those boards 
cannot be converted as de-
scribed here. If you have 
one of those boards, your 
best bet is to get the mi-
crophone and interface 
card that go with the main 

board and put it on 10 by 
changing the 11.806-MHz 
crystal. 

Stage One—The Basic CW 
Conversion 

The first and biggest step 
in modifying the rig is get-
ting the operating frequen-
cy to ten meters. The con-
version of the phase-locked 
loop requires three main 
steps: changing the pro-
gramming of the loop divid-
er, increasing the passband 
of the low-pass filter follow-
ing the loop mixer, and add-
ing a frequency tripler be-
tween the 11.806-MHz crys-
tal oscillator and the loop 
mixer. Changing the loop 
frequency programming is 
the easiest step of the three. 
The PLL-02A chip contains 
a nine-stage binary divider 
which, along with the 
10-kHz reference derived 
from the 10.240-MHz oscil-
lator, sets the loop oper-
ating frequency. The di-
vider is switched by chang-
ing the dc levels on pins 7 
through 15. A logic one (5 
volts) on a particular pin 
will enable the division con-
trolled by that pin. All nine 
control pins are manip-
ulated by the channel 
switch so that for channel 1 
the overall division is 224 
while on channel 40 the di-
vision is 268. The plan is to 
change this switch coding 
and therefore the operating 
frequency. 

For example, note that 
since channel 1 is on 26.965 
MHz and the steps are 10 
kHz apart, we could move 
channel 1 to 28.005 MHz if 

DIODE DIOS 
REMOVED, EI• 

TI10  HARDWIRED TO 
BOTTOM  TRANSMITTER 
VIEW   TO TRANSMITTER 

•i2  OUTPUT STAGES 

11000,F 
•I2V 

R C2I1  I94 

47,F  igtz, 

THIS POINT NOW GROUND 
INSTEAD OF 12 VOLTS 

SPEAKER GROUND WIRE 
RETURNS TO TRANSFORMER 

2 HEADPHONES 

SPEAKER 

Fig. 5. Changes to audio output stage. The modulator is 
disabled by the removal of D105 and the speaker circuit is 
now operated at ground potential. 

we could change the divisor 
code to correspond to 328 
on that channel instead of 
224. Unfortunately, we 
can't make completely ar-
bitrary changes in the divi-
sor size because we are 
stuck with the channel 
switch and the code built 
into it. However, it is pos-
sible to reroute the con-
nections between the 
switch and the PLL chip so 
that channel 1 moves up 
960 kHz to 27.925 MHz. 
This means that channel 8 
will then fall on 28.015 MHz 
and channel 40 on 28.365 
MHz. The bulk of ten-meter 
CW activity takes place in 
the lower 200 kHz of the 
band, so the seven lower 
channels won't really be 
missed. 

Now for the actual wiring 
changes. The schematic of 
the change is shown in Fig. 
1. First cut apart pins 8, 9, 
and 10 of the IC on the cir-
cuit board foil. Pin 7 is dis-
connected from the chan-
nel switch and connected 
to + 5 volts at pin 1, and the 
same is done for pin 9. Pin 8 
is grounded and pin 10 is 
connected to the switch ter-
minal that used to go to pin 
7. That's all there is to the 
channel selector modifica-
tion. 

The frequencies for the 
new channels are given in 
Table 1 along with the ap-
propriate phase-locked 
loop coding. The logic 1 lev-
el corresponds to 5 volts, 
while the 0 is ground, and 
you will want to run down 
the IC pins with a voltmeter 
to verify that the correct 
code for a particular chan-
nel actually shows up. 
There are several types of 
40-channel switches sold 
for use with this board and 
it is easy to get confused 
about where the 5 volts 
goes in and the various IC 
pin connections come out. 
Notice that the 10-meter 

channels, like the CB chan-
nels, are 10 kHz apart but 
that some frequencies are 
skipped and others are out 
of order. Be careful of the 
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THE LEADER IN 
COMMUNICATIONS 

• we 3 3 

4 1 1 0 :  if5  'i t ] 

ASTRO 150 S975.00 
MATCHING POWER SUPPLY 179.95 
MATCHING ANTENNA TUNER 189.95 

General Frequency Range 
160 Meter Band-1.8-2.4 MHz :-
80 Meter Band-3.0-4.5 MHz 
40 Meter Band-6.0-8.3 MHz 
20 Meter Band-13.8-16.0 MHz 
15 Meter Band-20.8-23.0 MHz 
10 Meter Band-28.0-30.0 MHz 
• Model 150 only 
Model 151 only 

G.S.C. REGULATED 
Power Supplies 

Model  List  Sale 

IV  24.00  18.00 
6-R  71.00  55.00 
10-R  92.00  67.00 
20-R  116.00  87.00 
35-R  227.00  161.00 

U.S. DISTRIBUTOR 

FOR F9FT 

TONNA ANTENNAS 

CALL US 

Prices Or Specifications 

Are Subject To Change 

Without Notice 

7201 N W. 12th ST. 
MIAMI, FLORIDA 33126 

1-305-592-9685 .1-305-763-8170 

WE ALSO CARRY MANY 
MARINE & AIRCRAFT RADIO 

HF/SSB 
PORTABLE 

RADIO STATION 
100 WATT 
115/230V 

50/60 Hz AC 
OR 12V DC 

IS AVAILABLE 

CUBIC 

DIPLOMAT 150 

4 1 11 1  

t iomp L areiti".\ 

e  ; 

BATTERY PACK CHARGER 

BIRD WATT METERS & ACCESSORIES  ! -
LARGEST SELECTION IN THE EAST 

HAL Communications Corp  MIRAGE AMPLIFIERS 

FREEDOM PHONE 
BEARCAT SCANNERS 

THE DRAKE LINE 

1/4 WAVE MAG 
LIST 24.95 

N&G PRICE 15.00 

ALL PRICES ARE SUGGESTED RETAIL PRICES • PLEASE CALL FOR QUOTES. 



band edges, particularly if 
you're a Novice and espe-
cially after the fine-tuning 
modification is added. 

The next step is to 
change the passband of the 
low-pass filter between the 
loop mixer, Q102, and the 
mixer buffer, Q103. This 
modification is necessary 
because the highest fre-
quency passing through this 
filter is now 3.64 MHz in-
stead of 2.68 MHz. The cir-
cuit changes, shown in Fig. 
2 are straightforward. C108 
and C109 are reduced from 
330 to 130 pF, about one-
third of the turns are re-
moved from L101, and the 
inductor is paralleled by a 
24-pF capacitor. These 
changes are fairly non-criti-
cal; the set described in the 
earlier article used 180-pF 
capacitors, half the turns on 
L101, and 82 pF in parallel 
with the coil. The values 
shown in Fig. 2 work fine, 
but if you have some capac-
itors that are slightly larger, 
don't be afraid to try them. 

The final and probably 
most complex change is the 
addition of the tripler fol-
lowing the 11.806-MHz os-
cillator. The mixer input is 
really looking for the third 
harmonic of that frequen-
cy, but the Hy-Gain design-
ers were able to save a 
stage by letting the mixer 
do the frequency multipli-
cation as well as the mixing 
function. That trick doesn't 
work as well for us because 
the loop operating frequen-
cies are shifted enough that 
some of the spurious mixer 
products cause trouble. As 
explained in the previous 
article, these spurious prod-
ucts can actually prevent 
lock on frequencies higher 
in the ten-meter band. The 
CW end of the band is close 
enough to the CB frequen-
cies that the loop will lock 
without the tripler addition, 
but I found that the fine-
tuning modification (de-
scribed later) would not 
function properly. The fre-
quency would shift all right, 
but over a portion of the 

shift range an unwanted 
beat note would appear in 
the mixer output. This beat 
would cause FM on both 
the transmitted and re-
ceived signals. The tripler 
completely cured the prob-
lem, but you may elect to 
first get the loop running 
without that added compli-
cation as an easy means of 
verifying the other PLL 
modifications. By all means 
do add the tripler before 
getting on the air, or be pre-
pared to get a lot of reports 
of hum on your signal (and 
don't be fooled, as I was at 
first, by looking at your out-
put envelope and seeing no 
modulation-it sounds like 
AM hum, but being FM 
won't show on a scope. 

The tripler schematic 
shown in Fig. 3 is simpler 
than the one described in 
the first article, but works 
just as well. A single stage 
multiplies the 11.806-MHz 
signal and two lightly 
coupled tuned circuits se-
lect out the 35.4-MHz sig-
nal. The tuned circuits used 
in this version are 10.7-MHz 
i-f transformers modified by 
the removal of half the 
turns on the core and re-
placement of the 55-pF 
stock capacitors with 20-pF 
units. Some experimenta-
tion may be necessary to 
get the circuits resonant at 
35 MHz, and a good grid-
dip meter is an invaluable 
aid. There are other tech-
niques which would work 
well. For example, if you're 
really well equipped, you 
could use a variable fre-
quency signal source and a 
high bandwidth oscillo-
scope. Of course, you can 
use any other type of tuned 
circuit-whatever the junk 
box has as long as it fits into 
the space available. 

As shown in the photo-
graphs, I built the circuit on 
a small scrap of printed cir-
cuit board and supported it 
by the stiff leads used to 
supply power and signals to 
the board. This isn't the 
most mechanically rugged 
technique, but it is neat and 

PLL Pin Levels 

Channel  Frequency  15 14 13 12 11 10 9 8 7 

1 
2 
3 
4 
5 
6 
7 

27.925 
27.935 
27.945 
27.965 
27.975 
27.985 
27.995 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

The above channels not in the 10-meter amateur band. 

8  28.015 
9  28.025 
10  28.035 
11  28.045 
12  28.065 
13  28.075 
14  28.085 
15  28.095 
16  28.115' 
17  28.125' 
18  28.135* 
19  28.145* 
20  28.165' 
21  28.175' 
22  28.185' 
23  28.215 
24  28.195' 
25  28.205 
26  28.225 
27  28.235 
28  28.245 
29  28.255 
30  28.265 
31  28.275 
32  28.285 
33  28.295 
34  28.305 
35  28.315 
36  28.325 
37  28.335 
38  28.345 
39  28.355 
40  28.365 

1 

1 

1 

1 

1 

1 
1 

1 
1 

1 

1 

1 

1 
0 

1 
0 
0 
1 
1 

1 
0 

1 

0 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

0 
0 

0 
0 
0 
0 

1 

1 
1 

1 

1 
1 
1 
1 
1 
1 

•These frequencies are in the Novice segment. 

All frequencies given are nominal and may vary ± 5 
kHz or so if you include the fine-tuning modification. 

Table 1. New channel frequencies and PLL coding. 

with careful placement of 
the support leads is strong 
enough to be reliable. I rein-
forced the wires where they 
entered the main circuit 
board with a small drop of 
epoxy cement so that the 
stress would not be on the 
thin circuit foil below the 
board. 
Once these circuit modi-

fications are made, the loop 
can be adjusted for proper 
operation. Monitor the dc 
voltage on the positive side 
of C115 and adjust the vco 

slug (T101) so that the volt-
age varies from a low of 
around a volt on channel 1 
to a high of about two volts 
on channel 40. The voltage 
should change slightly each 
time the channel switch is 
advanced. This voltage is a 
measure of the driving 
force necessary to pull the 
vco from its free-running 
frequency (set by T101) to 
the frequency requested by 
the channel selector; in 
fact, a meter inserted at this 
point could be calibrated to 
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7+11 SWD PARTS KITS 

MITSUMI 
VARACTOR 

UHF TUNER 
Model UES-A56F 

$34.95 
Freq Flange UHF470 - 889MHz 

Antenna Input 75 ohms 

Channels 14-83 Output Channel 3 

.11  1.111 
NO  NO  0,10.10110.  Pilot 

1 VT1-SW  Wi mp, UHF Tuner Model UES-8560  $3495 

2 CB1-SW  Printed Cloud Board Pre-Drilled  18 95 

3 TP7-SW  PC 8 Potentiometers I-20K I -1K. and 
5-10K ohms 7-pieces  1,95 

4 FR35-SW Resistor Kir 's Wan 5er Carbon Film. 32-pieces  495 

5 P11-SW  Power Transformer PHI- 117VAC SEC-24VAC 
250ma  695 

6 PP2-SW  Panel Mount Potentiometers and Knobs 1 -11(81 
and  5KAT w Switch  595 

$S14-SW ICs Opts Diodes 4-pcs Regulators 2-pcs 
Heat Sink I- piece  29 95 

8 CE9-SW  Electrolytic Capacitor Ka 9-pices   5 95 

9 CC33-SW Ceramic Disk Lerma°, Kg. 50 WV. 33-pieces  795 

10 CT-SW  Varible Ceramic Trimmer Capacitor Kn. 
5-650f4 6- paces  595 

Ti 1.4-SW  Coil Kg 18mhs 2-pieces  229065 1-piece I pfewoi 
oductiosi and I 137-12 Fende Torrool 
Core with 3 h of *26 wore  500 

12 ICS-SW  IC Sockets Tin inlay 8-pm 5-pieces 
and 14-pm 2-pieces  I 95 

13 $11-SW  Speaker 4,6" Owal and Prepunched 
Wood Enclosure  14 95 

14 MISC-SW Moo Parts Kit Includes Hardware (6 32 832 
Nuts b 801151 Hookup Woe Ant Terms DPDT 
Ant Switch Fuse Fuseholdef etc  995 

When Ordering All Items II thru 141. Total Price  139 95 

Switch to Bambil 
Electronically 

Bambi Electronic Video Switch ... 
makes switching of your VCR/VTR, 

Pay TV Decoders, Cable TV, Video 
Discs, Video Games, Closed Circuit 
TV, Antennae and Microcomputer as 
easy as pushing buttons. 

electronic switch-

ing network which can accept up to six different 

sources of video signals and provide the flexibility of 

directing the inputs to any or all of the three outputs. 

Now you can eli minate ... the drudgery of disconnecting and 

reconnecting your video equip ment each time you use it ... 

The tangled mess of cables which are impossible to trace 

out ...not being able to use more than one function 

at a time. 

Ba mbi lets you enjoy using your video equip ment the 

way it should be ... electronically and on line at the 

push of a button. 

Model 
BEVS-1 12995 

4 

UHF ANTENNAS and ACCESSORIES 
MDS-AMATEUR-ETV 32 ELEMENT 

YAGI ANTENNA 

• NOT A KIT 

• 1.9-2.5 GHz  • 3E M" LENGTH 

• 23 dB AVERAGE GAIN 

• DIE CAST W ATERPROOF HOUSING WITH 

4%." x 21/2 " AREA FOR ELECTRONICS 

• CO M MERCIAL GRADE 

• INCLUDES M OUNTING HARD WARE 

M AE-1  32 Ele ment YAGI Antenna $19 95 

ZYZZ \ 

VHF-UHF WUHAN° 

ANTENNA AMPLIFIER 
MODEL ALL-1 

50 M Hz — 900 M Hz 

12 dB GAIN  o 5dB 

A Revolutionary Ne w 

One Stage HYBRI D 

IC Broadband A mplifier 

This und is not available anywhere else in the world One unit serves many poor. 
poses and is available in Ad oi Assembled form Ideal for outdoor or indoor use 1,0 
impedance is 75 ohms Amplifier includes separate CO-00 feed power supPN Easily 
assembled in 25 minutes No coils. capacitors etc to tune or adjust 
ALL-1 Complete Kit with power supply .  924.95 
ALL-1 Wired and Tested with power supply  $3495 

Our New STVA 14.5 dB GAIN, 
14 ELEMENT CORNER REFLECTOR 

G. YA I ANTENNA 

1 49111 Ws.,. 

1.4  STVA-3 Yam Antenna 

• 
kro. 

14 543 75 ohm Chan 60-68 

S1VA-4 Yam Antenna 

14 5 dB 75 ohm Chan 44 57 

STVA- I Yogi Amenna 115 5 75 ohm Chan 47-54  59 95 

96-59/U  75 ohm low Loss Coax Cabe 

F-59  Coaxial Connectors ea 

MT-1  Special UHF 75-300 ohm Matchng Transform* ea 

516 95 

516 95 

12 p/h 

39 

1 45 

Bambi's front penel was designed with the 
user in mind. Computer styled construction, 
••.!ii soft-touch keyboard (rated for over 10 

operations). arranged in matron form 
illOWS easy input/output selection without 
',tering to charts Functions selected through 
she keyboard are immediately rl.splayed on 
the 18 LED status indicator. 

Check the quality of Bambi against that of 
much higher priced competition All solid 

sldte ele,trun.c sw,Ichong provides low atten-
uation (3d13), wide frequency response 140-
890 MHz). and excellent isolation between 
signal sources each I/O section individually 
%headed for 65,113 mob isolationl 

0-
e-  0 

Bembi's Specifications: 
Input, output Impedance 
Signai Loss 
Noise 
Input Return Loss 
Isolatton 
Power Req 
Dunenstons 
W P1 ,111 

75 a.. 
348 21,0, 
ado 21. 
12d8 
65,19 

117VAC 60 
10% W s6rs o, 

SWD-1 VIDEO CONVERTER 7+11 PWD PARTS KITS 
FOR CABLE TV 

The SWD-1 Video Converter is uti-
lized on cable TV systems to re• 
move the KHz s signal from a 
distorted video lchannel 3 in/ 
out) and also pass thru the 
normal undistorted/detected 
audio signal. Rocker switch 

selects operating mode to remove Mies 
distortion from the video or pass all other chan-

nels normally. Simple to assemble —less than 30 
minutes. Pre-tuned. Input/output Channel 3 impedance 

75 ohms. 117VAC 

S WD-1 Video Converter Kit   $69 95 

VTR ACCESSORIES 
SIMPLE SIMON VIDEO STABILIZER 

Simple Simon Video Stabilizer. 
Model VS-I 25, eliminates the ver-
tical roll and jitter from "copy guard 
video tapes when playing through 
large screen projectors or on an-
other VTR Simple to use. just adjust 

the lock control for a stable picture Once the Centrei is set, the tape 
will play all the way through without further adjustments Includes 
I 2V power supply 

VS-125 Video Stabilozer. wired   $54.95 

SIMPLE SIMON VIDEO SWITCHING BOX 

The Affordable Video 
Control Center 

Excellent in isolation and no loss 
'outing system Simple Simons VSB-
300 Video Switching Box enables 

you to bring a variety of video components 
tgether for easy viewing/dubbing Also you gain the ability to record 

while viewing another Unit includes two F- too-,-'.' 
led cables 

VSB-300 Video Sv, itching Box, wirer(  $19 95 

INTRODUCING OUR 
7+11 P1ND 
PARTS KITS 

iv 
N. 

PART 
NO  DESCRIPTION  PRICE 

IVTI-PWD  Varactor UHF Tuner. Model UES-A56F  5314955 

2 ?DTI -FWD  Printed Couil Board. Pre-dolled   89 

3 3TP 11 -P M/  PC8 Potentiometers 4-20K, I-.5K, 2-10K, 2-5K. 

1•10 and I-50k Ill paces) 

4 4FR-3I -PWD  Resist°, Kft. '6W. 5% 2-pcs IS W 2-pcs .  495 

5 5PT -PWD  Power Transformer PHI-117VAC, SEC-24VAC 

Al 500ma   9 95 

6 6PP2-PWD  Panel Mount Potentiometers and Knobs. I-IKBT 

and 1-5KAT with switch  595 

75$17-PWD  IC s 7-pcs Diodes 4- pcs Regulators 2-pcs 

Transistors 2-pcs. Heat Sinks 2-von  29 95 

8 8C114-PVIID  Electiolyto Capacitor Kit 14-pieces  695 

9 9CC20-PWO  Ceramic Disk Capacitor Kit 50 WV 20-pus  795 

10 IOC T5- PVVD  Varible Ceramic Trimmer Capacitor 

5-65pfd 5-pieces  495 

11 111.5-PWO  Coil Kit Ifirnhs 3-pcs. 22julis I-piece (prewound 

inductorsi and 2 T37-17 Ternte Torod cores 

with 6 It #26 woe   600 

12 I 2ICS-PIND  IC Sockets Tin mlay 8 pin 4-pus, 14 pin 1-pc 

and 16 pin 2-pcs  295 

13 13SR-PVVD  Enclosure with PM Speaker and Pro-tided 

Backpanel for mounting PCB and Ant TOMO . . 14.95 

14 14MISC-PWD  Mist Parts Kit Includes Hardware, (8/32. 8/32 

Nuts 6 Bolts) Hookup Wire Solder, Ant Terms 

DPOT Am Switch Fuse toehold* etc  .  . 9.95 

15 15MC16-PWO  Mylar Capacitors 14-ms and Silver 

Mica Capacitors 2-pieces  7  95 

When Ordering All heats, (1-15). Total Price   159.95 

7 

SIMPLE SIMON ELECTRONIC KITS," Inc. 
Calif Orders' 

3871 S. Valley Vie w, Suite 12 

Dept. 7 

Las Vegas, Nevada 89103 

Tel: (702) 322-5273 

All Other Order,, 

11850 S. Ha wthorne Blvd 

Dept. 7 

Ha wthorne, Calif. 90250 

Tel (213) 675-3347 

Available by Mail Order Only 

Send Check' or Money Order. Mini mum 

Order: $16.95. Add 10% Shipping and 

Handling on orders under $40.00. For 

orders over $40.00, add 5%. Mini mu m 

Shipping and Handling $2.00. Cat. S1.00 

— VISA and Mastercard Acceptable — 
*Check orders will be held 30 days before shipping 
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L103 

3300 

.001 

,..r  /_i01  KEv   t 

• 8.5 VOLTS 
FROM 0107 
COLLECTOR 

Fig. 6. Circuit modification 
to allow transmitter keying 
at the transmitter mixer, 
Q110. 

•8.6 VOLTS 
FROM 0106 EMITTER 

10K 
or 
256 

TO 8.6 VOLTS 

read the ten-meter oper-
ating frequency. 
Knowing this, you can 

easily determine if the 
phase-locked loop is run-
ning normally. If, for exam-
ple, you can switch chan-
nels without changing the 
voltage at C115, then the 
vco frequency hasn't 
moved as it should and 
something is wrong. If the 
voltage seems to hop 
around in great leaps as you 
rotate the channel selector, 
then the channel switch is 
probably wired up to the 
PLL incorrectly. 

220pF  11.806 MHz 

I  II 
"VARICAP-

DIODE 

Fig. 7. Fine tuning with a varicap diode. 

VOLTAGE "C' 

0.695 MHz 

39pF 1 56pF 

TRANSMIT 
FREQUENCY SHIFT 

0109 

7.516  2.76 

VOLTAGE "8" 

•8V  RECEIVE  GROUND 
GROUND TRANSMIT  •8V 

005 

8.5 VOLTS 
FROM 0106 

during transmit. Fig. 8. (a) Circuit to provide a selectable frequency offset 
manual T/R switching. 

•8.5 V 

TO 0110 

Fig. 9. Sidetone oscillator circuit. 

ANY SMALL SIGNAL 
AUDIO-TYPE 
TRANSISTORS 

Another good means of 
testing for proper operation 
is to listen to the output of 
the loop mixer with a re-
ceiver. Remember that on 
channel 1 the loop divider 
is set to 320 and that on 
channel 40 it is set to 364. 
That means that the output 
of the mixer buffer, Q103, 
will be at 3.200 MHz on 
channel 1 and 3.640 MHz 
on channel 40. Accordingly, 
when the channel is set to 
36, the output of Q103 
should be on 3.600 MHz, 
and that can be easily veri-
fied by connecting one end 
of a length of wire to the an-
tenna terminal of an 80-me-
ter receiver and wrapping 
the other end (insulated, 
with no direct electrical 
connection) around Q103. 
You can figure out which 
channel position corres-
ponds to 36 by counting 
backwards from channel 

RECEIVER AUDIO 
INPUT 

VOLUME 

256 
SIDE TONE 
LEVEL 

0,07 85 VOLTS 
ON TRANStArr 

O VOLTS 
ON RECEIVE 

(b) Circuit for 

SEE ALSO FIGURE //a 

C193 6172 
2.216  • TO AUDIO 

IC 

40; that channel you can 
find by watching for the 
large voltage change across 
C115 as the loop jumps from 
channel 40 to channel 1. 

As an aside, it's interest-
ing to note that the rig can 
now be used as a crystal-
controlled calibrator which 
can be walked in precise 
10-kHz steps across the bot-
tom portion of 80 meters. 
The 3.600-MHz output on 
channel 36 can be zero beat 
with your crystal calibrator 
by adjusting the 10.240-
MHz oscillator; then the 
PLL signals will be just as 
accurate on any of its chan-
nels as your calibrator is at 
3.6 MHz. 

With the PLL modifica-
tions complete and operat-
ing, the set should operate 
as an AM rig (into a dummy 
only!) from 27.925 to 28.365 
MHz. By peaking up the re-
ceiver front end (1104 and 
T105) and connecting an 
antenna, you should be 
able to hear some CW sig-
nals, though without a bfo 
you won't be able to copy 
them. The transmitter can 
be peaked into a dummy 
load by adjusting L103, 
L102, 1102, 1103, L106, 
L109, and L110. You'll find 
that the first three adjust-
ments mentioned are the 
sharpest tuning ones. I 
would suggest peaking ev-
erything up on 28.115 MHz 
(channel 16) since most of 
your operation will be with-
in 100 kHz of that frequen-
cy. 

The remaining steps ir. 
the basic CW conversion 
are the bfo addition, the 
A M to CW transmitter 
change, and the provision 
for fine tuning. These steps 
were covered in detail in 
the first article so will only 
be mentioned briefly here. 
The bfo is actually the 
10.695-MHz transmit car-
rier oscillator, Q109, which 
can be turned on during re-
ceive by connecting the 
supply end of the 3.3k emit-
ter resistor (R119) so that it 
gets 8.5 volts all the time in-
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Barry Electronics Corp. 
WE SHIP W ORLD WIDE  WORLD WIDE AMATEUR RADIO SINCE 1950  0 

Your one source for all Radio Equipment! 
We Will Not Be Undersold Call: 212-925-7000 

*-46.11  Kitty Says: "Shop every- NT t n nT 

where, but co me to Barry  ST 144/UP 
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low prices."  V, A3R11 
FT-ONE 
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AEA Morse Matic, 

MBA-RO Morse 
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EIMAC 
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5728, 6JS6C 
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4-400A  
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FT-101ZD MARK Ill, FT-480R, 
FT-707, FT-720RU, FT-720RVH, 
FT-902DM, YR-901-CW/RTTY 
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DIGITAL 
FREQUENCY 
COUNTER 

Trionyx-
Model TR-1000 
0-600 MHz 
Digimax-Model D-510 50Hz-1GHz 

SPECIAL! FTV-720 RU Mobile Transceiver 440-450 MHz (also available 430-440 MHz) 8299.00. FTV-720 RVH 144-148 MHz Super Special $299.00. WHILE THEY LAST! 

a. 

4. 
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stead of only when the rig is 
transmitting. The emitter of 
Q106 (the 8.5-volt voltage 
regulator) is a convenient 
source for this voltage. The 
circuit change is shown in 
Fig. 4. 

Putting the transmitter 
on CW is almost as simple. 
First the modulator output 
is disconnected from the 
transmitter driver and final 
amplifier by the removal of 
diode D105 (located just 
behind the audio trans-
former). The transmitter 
stages are then powered by 
wiring the 12-volt line 
directly to what used to be 
the cathode end of the 
diode. The final and driver 
are class C amplifiers so 
they won't draw any cur-
rent until driven and there is 
no need to switch this 
power line. It is prudent to 
keep a load on the audio 
power stage at all times, 
but at this point there is no 
load during transmit be-
cause the modulator func-
tion is disconnected. The 
microphone push-to-talk 
switch normally opens the 
speaker circuit during 
transmit and that should be 
rewired so that the lower 
end of the speaker is con-
nected to ground at all 
times. The output trans-
former is also rewired so 
that the speaker circuit 
does not operate with a 
12-volt bias. This step helps 
reduce speaker thumps 
caused by the 12-volt sup-
ply dropping when the 
transmitter is keyed. These 
modifications to the 
transmitter are shown in 
Fig. 5. 

Finally, some provision 
must be made for keying 
the transmitter, and that is 
done by keying the B + line 
feeding the transmit mixer 
as shown in Fig. 6. The RC 
filter added in series with 
the power lead softens the 
rise and fall times enough 
to give brisk but clickless 
keying. 
The fine-tuning modifica-

tion is shown in Fig. 7. The 
11.806-MHz heterodyne os-
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Back inside view. Note rear panel BNC for rf, miniature jack for external speaker DPST 
switch and male jack for external dc supply, and ac fuse for internal supply. 

cillator is tuned over about 
a 4-kHz range with a van-
cap diode, thus giving after 
frequency multiplication a 
12-kHz shift in operating 
frequency. If your junk box 
doesn't have any varicap di-
odes, you could substitute 
a 35-to-55-pF trimmer ca-
pacitor, but the diode is a 
neater method. Not all tun-
ing diodes are the same and 
you may have to try several 
or put several in parallel in 
order to get the required 
frequency change. Notice 
that as the oscillator is 
moved around in frequen-
cy, the phase-locked loop 
will force the vco to move 
in step so that the output 
signal of the loop mixer 
(Q103) will not change in 
frequency. 
At this stage of develop-

ment the rig is ready to go 
on the air. Keep in mind 
that the zero-beat frequen-
cy is the transmit frequency 

and people will have a ten-
dency to move in that direc-
tion. Once you realize that 
is happening, you can ask 
the other fellow to stay a 
kHz offset from your trans-
mitting frequency, or you 
can simply move the fine-
tuning knob a bit when you 
start to receive. That's a 
nuisance, but not really a 
big problem when you get 
used to it. 

Stage Two—Some 
Convenience Features 

There are a lot of fea-
tures which can be added 
to the basic transceiver to 
increase operating conve-
nience. The most appreciat-
ed will probably be a means 
of automatically offsetting 
the transmitter's frequency 
from the receiver's and the 
sidetone oscillator. The 
receiver performance can 
be increased considerably 
by removing the agc circuit-

ry, which is now responding 
to the bfo instead of the 
other station anyway, and 
controlling the rf and i-f 
gains from a front-panel po-
tentiometer. There are 
some changes which can be 
made to increase the sensi-
tivity of the detector— 
mainly the removal of the 
noise limiter. Last but not 
least is the addition of an 
active audio filter to give 
the receiver some much 
needed selectivity. 
The way to offset the car-

rier oscillator is shown in 
Fig. 8. If you examine the 
printed circuit foil closely, 
you'll find that this same 
technique was destined to 
be used on the 10.24-MHz 
oscillator as a receiver off-
set option. Somehow it 
seems more natural to 
move the transmitted fre-
quency without affecting 
the receiver. Depending on 
the characteristics of in-



LARSEN ANTENNAS TRAVEL 
IN THE FAST LANE 

Race car communications 
demand the best from an antenna 
under some of the worst conditions. 
Split second decisions require reliable 
signals at exceptionally high speeds. 
That's why Larsen Antennas are 

used on race cars at the Indy 500. 
Because Larsen Antennas are 
designed to take high speed with 
minimal signal distortion. Proving they 
can travel in the fast lane without 
putting a drag on their performance. 
Larsen's precision tapered stainless 

steel whip provides maximum 
flexibility while minimizing radiation 
pattern distortion, giving you a clear 
consistent signal And Larsen's 

exclusive KUlrod® plating, gives your 
antenna high conductivity to assure 
that maximum power goes into 
communicating — not heat. 
That full measure of performance 

goes into our product integrity too. 
With a no nonsense warranty that 
won't slow you down. 
So, whether you're following the 

racing circuit or a local rescue effort, 
you'll find Larsen Antennas will keep 
you ahead of the situation with 
dependable performance. Ask your 
favorite Amateur dealer to 
demonstrate how you can hear the 
difference with Larsen Antennas. 
Write for our free Amateur catalog. 

322 iarsen Antennas 
IN USA Larsen Electronics, Inc. 

11611 N.E. 50th Avenue PO. Box 1799 Vancouver, WA 98668 Phone: 206-573-2722 

IN CANADA. Canadian Larsen Electronics, Ltd. 
283 E.11th Avenue, Unit 101 

Vancouver, B.C. V5T 2C4  Phone 604-872-8517 

Kulrod• Is a registered trademark of Larsen Electronics, Inc. In USA and Canada. 
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Bottom view. Power supply module in place. Rectangular object behind the transformer is 
the magnetic shield described in the text. Power supply connecting wires are left long 
enough to allow the module to be moved for circuit board servicing. Note that the cut-out 
portion of the chassis top allows for dc isolation of the PC board ground. 

dividual crystals, there may 
be some changes required 
in the sizes of the 56, 39, 
and 20-pF capacitors. Those 
values with my crystal gave 
a ± 700-Hz offset. The cir-
cuit shown is designed to be 
mated with voltages avail-
able from the break-in se-
quencing circuits described 
later. If you are going to use 
a mechanical switch for the 
transmit-receive change-

LAST IF 
TRANSFORMER 

E 1108 
1  

OHO 
IN60 

RvI03  RIGS 

208  8200 

-L C184 
1 .022 

"S" METER 

r63: 

0109 
1860 

14  

TO SQUELCH 

2R2179 K 

over, then the circuit of Fig. 
8(b) is an easy means of get-
ting the two controlling 
voltages. 
The circuit for the side-

tone oscillator is shown in 
Fig. 9. There is nothing spe-
cial about this circuit, but it 
does use few parts and 
draws only about .3 mA of 
current. The tone can be ad-
justed by changing the size 
of the 220k resistor if 

Ci75 

.0047 

1  

2708 

15  R691544 

•75 RECEIVE ONLY 

FIRST MIXER 0.5 

TO FIRST IF 0118  Ri48  
271 

RFAmP 0114 
C174 

HISS  RISK 
33K  47K 
M . 

Ci 76 

8 7K 153  imr4    

0108 

AGC LINE 
25 NO SIGNAL 

.6v SIGNAL 

C177 
.033 

)1 —.• AUDIO 

OUTPUT 

desired. The oscillator gen-
erates a sawtooth which is a 
bit harsh-sounding, so a 
low-pass filter comprised of 
a 1 meg resistor, the .001 -uF 
capacitor, and the 270k 
resistor is used to smooth 
out the waveform. There is 
nothing critical about any 
of these components or the 
transistors used and value 
changes of as much as 30% 
will probably go unnoticed. 

7108 

7V RECEIVE ONLY 

R145 
27K 

Several changes were 
made to the detector cir-
cuitry to make it more suit-
able for CW use. The "be-
fore" and "after" schemat-
ics are shown in Fig. 10. Two 
changes are clearly needed: 
The S-meter and agc are 
removed because they now 
respond to the bfo signal in-
stead of incoming Morse 
signals. This was particular-
ly troublesome since the 
agc insisted on keeping the 
receiver gain low, and so 
the first change is to control 
the agc line with a front-
panel 25k pot. (I had hoped 
that this control wouldn't 
be necessary and that the 
receiver could be set for 
maximum gain, but it turns 
out that strong signals on 
nearby frequencies, i.e., 
local CBers and worse, can 
cross-modulate the front 
end and show up in the 
audio output. This is proba-
bly due to using the 
10.695-MHz bfo as much as 
poor front-end design. In 
the future, I want to try ad-
ding a proper 455-kHz bfo, 
but for now I can signif-
icantly reduce the problem 
by using the i-f gain control 
and switching when neces-
sary to a horizontal dipole. 
Most CB operation is with 
vertical antennas, so the 
local operators are at-
tenuated by 3 or 4 S-units 
when a horizontal antenna 
is used.) 

Also removed from the 
detector circuit is the noise 

NEW VALUE ' 
OF CI74 

B. FROM FIGURE I Ia 

4 05. MAX GAIN 

0 V . MIN GAIN 

AGC 
LINE 

IF -RF GAIN 

251 TINCRE•SE 

AUDIO 
OUTPUT 

SEE 
FIGURE I/O 

Fig. 10(a). Detector circuit before modification. 
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limiter consisting of R155, 
R156, C176, and D108. 
These components are in a 
rather clever arrangement 
which clips both low-level 
fuzz and high-level spikes. 
Interestingly, the circuit on 
the board is always wired 
up and operating and it was 
only the models which had 
the provision for turning the 
circuit off (by putting a 
switch in place of the 
jumper 1106) that adver-
tised the feature! 

The squelch is also re-
moved, but the squelch 
transistor, Q120, is rewired 
as an emitter-follower buf-
fering the audio output sig-
nal. There are two reasons 
for this addition. It was 
found in the breadboard 
stage that the original vol-
ume control setup, a 50k 
pot from C177 to ground, 
was susceptible to picking 
up hum as I probed around 
the circuit board with a 
finger. The use of an emit-
ter-follower makes it possi-
ble to have all of the wires 
leaving the board be low-
impedance lines, while at 
the same time the high-im-
pedance portions of the cir-
cuit are kept physically 
small, which means that 
hum is much less of a prob-
lem. The emitter-follower is 
also a good interface be-
tween the detector and the 
active audio filter. As can 
be seen in Figs. 11(a) and 
10(b), the same B+ decou-
piing circuit is used to 
power the active filter and 
emitter-follower. There is a 
lot of audio gain after these 
circuits and a well-filtered 
voltage source is a must to 
prevent audio oscillations. 

The audio filter design is 
straight from Solid State 
Design for the Radio 
Amateur (an ARRL publica-
tion). A peaked low-pass 
characteristic was chosen 
because of its high attenua-
tion above the cutoff fre-
quency. Two sections are 
used, each with a Q near 5 
and a cutoff frequency of 
about 800 Hz; the overall 

SEE 
FiGuRE 102 

0120 

2.75 

B. FROM RECEIVER I-F SUPPLY- JUNCTION OF 

C183(I0uF).R150(4 M. AND R1454220E1) 
AT LAST I-F TRANSFORMER 

 )1 
'IOU 

OUT AF FILTER 

IN 

SEE FIGURE 9 

1 
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3.3 
2.7K 

2.71< 
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Fig. 11(a). Circuit diagram for active filter. 

frequency response is 
shown in Fig. 11(b). The two 
op amps are operated be-
tween ground and the 
12-volt supply, with the in-
put signal being biased at 6 
volts by the emitter-
follower. This arrangement 
saves the several resistors 
which would otherwise be 
necessary to derive the bias 
voltage. The output of the 
filter is fed to the volume 
control through a 15k resis-
tor, thus providing some at-
tenuation to compensate 
for the peaking above unity 
gain which occurs at the 
cutoff frequency. 

The 15k value was 
chosen so that the speaker 
level of an 800-Hz tone is 
approximately the same 
either with or without the 
filter being used. The 
resistor also serves the pur-
pose of providing a high-
output impedance for the 
filter—when the filter is 
switched "out," what ac-
tually happens is that the 
low-impedance output of 
the emitter-follower at-
tenuates the filter output 
into insignificance. The 
audio from the volume con-
trol is fed into the IC audio 
amplifier as indicated in 
Figs. 9 and 11. The filter is 
quite a help when the band 
gets crowded, often making 
otherwise impossible con-
tacts easy copy. With the 
filter switched out, it is easy 
to quickly scan the band us-
ing only the channel switch 
since even signals several 
kHz from bfo zero beat can 
then be copied. 

The rf voltmeter shown 
in the photographs was in-
troduced simply by insert-
ing parts into the proper 
holes on the circuit board. 
This was another feature 
not wired until the last 
stages of manufacture. The 
only departure I made from 
the Hy-Gain layout is the 
replacement of the variable 
resistor (Rv104) on the cir-
cuit board) with a fixed 15k 
unit. That gives about half 
scale on my meter, a .5-mA 
unit, with five Watts of out-
put. You can change this as 
necessary to fit the meter 
you choose. The circuit, 
shown in Fig. 12, has a 10-uF 
capacitor to filter the rec-
tified waveshape so that 
the pointer won't slam back 
and forth with keying. 

Stage Three—Full Break-in 

Full break-in CW opera-
tion is something that few 
newer hams have experi-
enced, principally because 
many amateur transceivers 
are designed with sideband 
in mind and CW added as a 
"tack-on." With full break-
in it is possible to hear the 
other fellow sending when-
ever your key is up, even in 
the middle of a letter. When 
the stations at both ends of 
a QS0 have break-in capa-
bility, the conversation is 

•20 

•10 

Ode 

-10 

-20 

-30 

-40 

225 

FROM 
SIDE TONE 
OSCILLATOR 

2I0it  31CH7  OKH7 

Fig. 11(b). Measured perfor-
mance of filter. 

very much more natural 
than the usual segmented 
contact. Break-in is also a 
good operating feature: It's 
much easier to make and 
continue QS0s under dif-
ficult conditions when you 
can hear what's going on 
during your transmission. 

The big problem with get-
ting a transceiver to oper-
ate full break-in success-
fully is the elimination of 
clicks and thumps in the re-
ceiver as the rig is switched 
rapidly between transmit-
ting and receiving. Many 
things must occur in an 
ordered sequence as the rig 
is keyed. When the key is 
closed, the receiver must be 
biased off —the rf amplifier 
must be disabled, the agc 
turned down, perhaps an i-f 
stage muted as well. Any 
frequency offset in the vfo 
must be done before the 

TERMINAL 

C225 
IN9i4 OR  142104 3pF IN60  151,  

C226 C227 1.005  10,,F 

,77 

Fig. 12. Rf voltmeter added by putting parts into the ap-
propriate positions on the PC board. 
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The power supply module removed from the main chassis to show construction. The 
aluminum bracket is 1/8" thick and transfers the power dissipated from the IC regulator into 
the main chassis. 

8.5 VOLTS 
FROM 0106 

KEY INPUT 

VOLTAGE A  TO. Tx MISER 
I8.5v ON Tx)  Rx AF BLANKER 

SIDETONE OSC 

VOLTAGE B  TO: IWO OFFSET 
113.5V ON Tx)  VCO BUFFER B. 

Rx RF AMP BIAS 

VOLTAGE C 
I7v ON RIO 

TO: AGC SUPPLY 
SECOND IF BIAS 
BFO OFFSET 

Fig. 13(a). Block diagram of break-in timing system shown in 
receive mode. Note that voltage C is inverse of voltage B. 

12 VOLTS • 

AS VOLTS 
FROM 0106 

KEYING 
TERMINALS 

transmitter comes on, and 
some sidetone must be in-
serted into the audio ampli-
fier. The rf envelope must 
come up smoothly to avoid 
over-the-air clicks. When 
the key is raised, nothing 
should happen until the rf 
output has smoothly died 
away; then the vfo shift 
must be reinstituted and 
the receiver reactivated. 
Most importantly, all of 

2K 

0 0107 

470 

VOLTAGE A 

VOLTAGE B 

these big shifts in operating 
condition should occur 
rapidly, yet without causing 
undue disturbances in the 
output audio. Ideally, the 
operator listening to the 
receiver would hear his own 
keying just as if it were 
coming from another sta-
tion over the air. A very 
good break-in system is dif-
ficult to come by, and the 
circuits worked out for this 
application, while not pro-
viding perfect break-in, cer-
tainly provide acceptable 
performance. 

The heart of the break-in 
circuitry, shown in Fig. 13, 
requires the addition of 
three transistors labeled 
Q1, Q2, and Q3. When the 
key is closed (keying cur-
rent is 7 mA, which should 
be compatible with any 
keyer), Q107 is turned on di-
rectly and its output turns 
on the transmitter and turns 
off the receiver audio with 
a circuit which will be de-
scribed shortly. The ground-
ed keying terminal also pro-
vides a rapid discharge path 
for the 4.7-uF capacitor. 
Notice that while this 
capacitor can discharge 
through the signal diode, it 
must recharge more slowly 
through a 10k resistor. That 
inequality will provide a 
30-ms recovery delay to 
keep the receiver off until 
the transmitter output has 
decayed completely away. 
The voltage across the 
4.7-uF capacitor drives the 
base of Q1, and the emitter 
of that transistor is biased 
at about 2.4 volts by a for-
ward-biased diode and an 
LED (which serves double 
duty as a front-panel power 

f 10K  indicator). As the voltage at 
S.1K  2.2K  the base of Q1 rises and 

falls past 3 volts or so, the 
transistor turns on and off, 
switching in turn Q2 and 
Q3. The timing waveforms 

'   are shown in Fig. 13(c), with 
the exception of voltage B, 

(FRONT PANEL)  which does pretty much the 
m  opposite of voltage C. The 

important fact to note is 

Fig. 13(b). Schematic diagram of break-in timing system. The transistors are general-purpose that while all three of these 
low power types.  controlling voltages switch 
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simultaneously at key-
down, only the collector 
voltage of Q107 switches 
immediately at key-up. As 
shown in Fig. 13(c), the 
30-ms delay gives plenty of 
time for the transmitter to 
get off the air before the re-
ceiver is turned back on. 
Also indicated in Fig. 13(b) 
and Fig. 16 is where the 
three controlling voltages 
go in the rig as a whole. 

The sequencing circuits 
just described give plenty 
of receiver protection dur-
ing keying, but unfortunate-
ly they are not thumpless. 
Some additional quieting 
was achieved with the addi-
tion of the simple audio 
blanker shown in Fig. 14. 
I've used this system for 
several months and find its 
performance quite accep-
table. Being a bit of a 
perfectionist, however, I 
have looked into the 
reasons for the remaining 
thumps. The complete cure 
would seem to require a 
soft exponential transition 
of perhaps 10-ms time cons-
tant on all of the keying 
waveforms controlling the 
receiver. The rf amplifier 
bias, second i-f bias, and 
agc line inputs are relative-
ly easy to filter by the addi-
tion of the proper capac-
itors, but vco buffer B + 
must be powered from a 
low-impedance source dur-
ing transmit and so would 
require either the addition 
of another transistor or a 
change in the timing cir-
cuits to ensure that the 
receiver is off when buffer 
B+ is stepped up or down. 
Turning the receiver off ex-
ponentially may require a 
different sequencing circuit 
in any case to delay the 
transmitter turn-on. The 
system described in Fig. 13 
works fine, but if you enjoy 
experimenting, you might 
look into some variations. 

One last hint on reducing 
keying noise: Be sure to 
return the speaker ground 
wire to the circuit board as 
closely as possible to the 
ground pin of the audio IC. 

This will be pin 2 if the IC is 
a BA521 or pin 9 if it is a 
TA7205. Otherwise, the 
heavy transmitter keying 
current (around 1 Amp) can 
couple into the speaker wir-
ing and cause a click that is 
not muted by the receiver 
gain control. 

Odds and Ends—Power 
Supply, Cabinet, Future 
Work 

All in all, this makes a 
very nice little CW rig. The 
only reason it might be 
classified as a toy is that it is 
so inexpensive to get on the 
air. If your junk box con-
tained several old transistor 
radios, the total cash outlay 
for the project to this point 
should be something less 
than $20. I built the rig to 
this level and used it for 
about a month before de-
ciding on a cabinet. The 
construction for the final 
enclosure is pretty well ex-
plained by the photo-
graphs. The board was 
mounted into the top sur-
face of a 7" x 7" x 2" 
chassis, front, back, and 
bottom plates were added, 
and a U-shaped cover was 
fabricated to form the top 
and sides. A 2% " x 4" oval 
speaker rescued from a 
junk TV set was mounted 
behind a grid of holes 
drilled in the top of the U. 
The holes were drilled using 
a piece of scrap perfboard 
as a guide—that made it 
easy to get such a nice even 
array. A piece of thin black 
cloth contact-cemented 
over the holes from the rear 
(after painting the box) pro-
tects the speaker from dust 
and dirt. The U-shaped 
piece happens to be a sec-
tion cut from a large steel 
chassis bottom plate so I 
was able to solder nuts to 
the underside as anchors 
for the speaker mounting 
clamps. 

It is certainly a conve-
nience to have a built-in ac-
operated power supply, and 
with any number of ex-
cellent IC regulators 
available for a couple of 

Trace 
1 

2 
3 

4 

5 

6 

7 

Fig. 13(c). Timing waveforms. Horizontal scale is 10 ms per 
division; character shown is one dot at 30-wpm rate. Trace 1 
is key-up position; 2 is key down; 3 is +8 volts and 4 is 
ground (voltage A, Q107 collector); 5 is + 8 volts and 6 is 
ground (voltage C, Q3 collector); 7 is rf envelope output, 50 
volts/div., 62-Ohm dummy load. 

dollars, it seemed a shame 
to tie up a bench supply. 
The power supply shown in 
the photographs was built 
around a transformer and 
regulator found in my junk 
box. The circuit suggested 
in Fig. 15 will fit in the same 
space and shouldn't cost 
more than $15 if you buy all 
new parts. 

1108 

11 
0110 

As can be seen in the 
photographs, the power 
supply is built as a separate 
module. The aluminium 
bracket is fashioned from 
part of an old 1/8" thick 
rack panel and fits up 
against the insides of the 
main chassis which then 
serves as a heat sink. To 
provide for portable opera-
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5.6K  1 .0047 

SEE FIGURE 100 

282222 OR 
EOUIVALENT 

24K 

• 5v 

I5K 

BLANKER 

Fig. 14. Audio blanker circuit. 
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FIGURE 130 

IC IS ATTACHED 
R.S. 276-1151  70 HEAT SINK 

I2.5-VOLT 
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Fig. 15. Suggested circuit for ac-operated power supply. 
Output voltage should be no lower than 12 to 12.5 volts at 
/.5 Amps of load current. Output voltage may be adjusted 
by making small changes in R1. 
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The rear panel. The antenna shield is ac coupled to the circuit board ground. Note the 
isolating washer around the external speaker jack. 

tion with an external 12-volt 
battery, a DPDT switch and 
male jack are mounted on 
the rear of the set to select 
the desired power source. 
Note in Fig. 16 that the 
power switch on the back 
of the volume control is 
also a DPDT unit and that 
this allows switching of 
both the ac and dc power 
lines so that the switch will 
work with either internal or 
external supplies. 
What is not clear in the 

photographs or schematics 
is that the entire enclosure 
is isolated by capacitors 
from the circuit board's dc 
ground. This feature could 
prevent some fireworks if 
you used the rig in a car 
with a positive ground elec-
trical system! The dc isola-
tion is provided for on the 
board by separate foil 
mounting pads, but you 
have to be careful to use 
isolating washers when 
mounting the key and head-
phone jacks. 
While on the subject of 

power supplies, a word or 
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two about dc supply volt-
age is in order. The trans-
mitter rf output will vary 
from set to set because of 
transistor differences, but it 
will always go up with in-
creased supply voltage. 
With my transmitter, 11 
volts gives 3 Watts, 12 volts 
gives 4 Watts, 14 volts gives 
5 Watts, and 15 volts gives 
5.5 Watts of transmitter 
output. My power supply is 
set to deliver 12.7 volts on 
receive and this falls to 12 
volts on transmit because 
of the 1.5-Amp current 
drain. Going to a 15-volt 
supply would provide an ex-
tra Watt and a half of out-
put, but that is only 1.4 dB 
or less than 1/4 of an S-unit 
worth of signal gain. You 
will notice in the photo-
graphs that the output tran-
sistor's heat sink is not at-
tached to the cabinet wall 
as intended for the CB ap-
plication. With a 12-volt 
supply, the final stage input 
is about 11 Watts, and with 
4 Watts of output power, 
that leaves 7 Watts of heat 

to be dissipated by the heat 
sink. After a long transmis-
sion, the heat sink gets 
warm to the touch though 
not uncomfortably so. 
Higher input power would 
probably require that some 
attention be paid to this 
heat sink as well as the pow-
er supply. All in all, it 
doesn't seem worth the 
trouble for less than 1/4 of 
an S-unit. 
Whenever a power trans-

former is mounted in close 
proximity to sensitive cir-
cuits, the possibility exists 
of magnetically coupling 
60-Hz hum into the signal 
path. For this reason, the 
transformer was mounted 
as far as possible from the 
audio section of the printed 
circuit board. Despite this 
precaution, there was a 
noticeable amount of hum 
modulating the received 
signals whenever the inter-
nal supply was used. This 
problem was completely 
cured by shielding the cir-
cuit board from the trans-
former with a 21/2" X 31/2 " 

plate of sheet steel. As can 
be seen in the under-chassis 
photograph, this shield is 
mounted directly between 
the power transformer and 
the circuit board with a 
slightly larger rectangle of 
thin cardboard between the 
shield and circuitry to pre-
vent shorting the PC runs 
together. The longer wire 
ends protruding below the 
PC card were also trimmed 
with a pair of side cutters to 
keep them from wearing 
their way through the card-
board. The shield is held in 
place by a nut soldered to 
one corner which is en-
gaged by one of the screws 
holding the circuit board to 
the chassis. 

The conversion steps 
described in this article are 
mostly simple circuit 
changes, but they often re-
quire the addition of sever-
al parts to the modified cir-
cuit. If you haven't worked 
much with printed circuit 
boards, you may wonder 
how additional parts can be 
added to an existing foil 
pattern. Actually, there are 
several ways to accomplish 
that feat. 
First, there are lots of 

unused foil islands on this 
board. Most of these were 
supposed to be used in the 
addition of optional fea-
tures and so are available to 
use when making circuit ad-
ditions. 
Next, there is a lot that 

can be done to add parts by 
modifying existing foil runs. 
Often in changing a circuit 
a long foil run is freed up 
when the component or cir-
cuit at one end is no longer 
needed. A sharp knife can 
be used to cut and remove 
a short section to open the 
circuit, and then the re-
mainder of the run can be 
sectioned into several other 
islands. To make connec-
tion to these islands, a small 
hole can be drilled next to 
the foil (runs are so narrow 
that drilling a hole through 
them can ruin them) and 
the paint scraped off the 
copper to permit soldering. 
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Be sure to leave the section 
of copper long enough that 
the whole strip won't come 
unglued when you solder to 
it. Remember that for modi-
fication purposes the pri-
mary need is for compo-
nent support since the ac-
tual circuit connections can 
be made with small in-
sulated jumpers. To pro-
vide adequate support, it is 
not necessary that each of a 
component's leads be an-
chored to the foil. It is quite 
acceptable, for example, to 
have a small resistor stand-
ing upright with only one 
end actually soldered to the 
board and the top end con-
nected elsewhere with a 
jumper. 
It is also possible to 

make connections by sol-
dering new leads to other 
wires where they come out 
on the top of the circuit 
board, though this tech-
nique is less desirable 
because it can mean that to 
disconnect one component 
may require unsoldering 
several. 
The principal thing to re-

member when you're look-
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Fig. 16. Block diagram of the converted transceiver. 

ing for a way to add a com-
ponent is that you're modi-
fying the board, not manu-
facturing it. Amateurs often 
unconsciously accept the 
manufacturer's techniques 
as ideal standards when ac-
tually the manufacturer 
laid out the board the way it 
is only so that it could be 
built efficiently and reliably 
by the people and ma-
chines on his production 
line. The techniques sug-
gested here, while certainly 
not as efficient in construc-
tion time, can be just as reli-
able as the manufacturer's 
if they are applied neatly 
and carefully. Take the 
time to make good neat sol-
der joints. If a part seems 
loose on top of the board or 
a component wire has to 
support a heavy mass, use a 
dab of epoxy to help carry 
the load. A lot of the prob-
lems I had with these 
boards were due to some-
thing like a support wire on 
one of the output coils 
coming loose on the under-
side of the board and caus-
ing intermittent open cir-
cuits. A little care in con-

struction can make a big 
difference in reliability. 
This project got started 

because the basic circuit 
board was so cheap that I 
just had to find a use for it. 
The guiding philosophy has 
been to keep the cost down 
by avoiding expensive or ex-
otic parts. There are no 
crystals to be ordered and 
no strange ICs you have to 
mail away for; if your junk 
box doesn't have what you 
need, the local parts store 
probably does. This design 
approach has produced a 
rig whose performance is 
better than I had expected, 
but there are still improve-
ments to be made by the ex-
perimenter. The thing 
which has the biggest pay-
off potential is an improved 
bfo. The 10.695-MHz tech-
nique works, but the bfo 
signal passes through all of 
the i-f stages of the receiver 
and that puts a limit on the 
i-f gain usable (before the 
receiver chokes on its own 
bfo) and probably gener-
ates some spurious re-
sponses as well. A bfo at 
455 kHz has several advan-

 • TO ANTENNA 

) DC SUPPLY FOR RIG 
 • TO Li14 

tages aside from the i-f con-
siderations: The detector 
stage could be replaced 
with one of the simpler 
product detectors for bet-
ter linearity, a separate agc 
detector could be included 
and the agc put back into 
service, and (though much 
less important) the S-meter 
could be hooked back up. 
There are two ways to go 
about adding the bfo—with 
and without a crystal. If you 
have or can get a 455-kHz 
crystal, you're all set; other-
wise, you might try making 
a free-running oscillator 
with an old i-f transformer. 
The free-running version 
may work fine—after all, 
the frequency is low and 
drift certainly isn't the prob-
lem it used to be in the vac-
uum tube days. 
In closing I would like to 

express my appreciation for 
the photography and help 
with the text tendered by 
Steve W1GSL. In a project 
of this size, it is easy to get 
lost in small details, so an 
impartial but informed ob-
server is an invaluable 
aid.M 
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The squelch sensitivity is superb, requiring ess than 0.1 0/ to 
open. The receiver audio circuits are designed and built to exacting 
specifications,  resulting  in unsurpassed  received-signal 
intelligibility. 

• TRUE FM, NOT PHASE MODULATION: Transmitted audio quality 
is optimized by the same high standard of design and construction 
as is 'ound in the receiver. The microphone amplifier and com-
pression circuits offer intelligibility second to lone. 

• OTHER FEATURES:  Dynamic Microphone, built in spezker, 
mobil?, mounting bracket, external remote speaker jack (head and 
radio) and much, much more. All cords, plugs, fuses, micropl" one 
hanger, etc. included. Weight 6 lbs. 

• ACCESSORIES: 15' REMOTE CABLE... 429.35.  F MPS-4R A/C 
POWER SUPPLY....$39.95.  TOUCHTONE MIC. 
EXTERNAL SPEAKER.. $18.00 

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE 
8817 S W 129th Terrace, Warm, Florid 3 33176 
Telephone 1305) 233-3631 • Telex 80-3356 

U.S. DISTRIBUTOR  DEALER 

IN QUIRIES INVITED  , 5 1•800•327•3102 
CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER. 



RTTY/C W 
For the TRS-80 

ROM-116 
Now includes: 
*TEXT EDITING 
•RTTY PICTURES 
*SAVE TEXT TO DISK 

' A Trademark ol the Mindy Carp 

Detailed brochure available on request. 

Featuring: 
1200 BAUD OPERATION. Not limited to 110 baud 
because of timing loops 60, 66, 75 & 100 
W P M Plus 110, 150, 300, 600 & 1200 baud 
operations possible 
FLEXIBILITY OF OPERATION. Instantly change 

Baud Rates, Program Mode (ASCII/Baudot), 
Program Status 
SPLIT SCREEN VIDEO. Transmit 8, receive data 

displayed separately 
REAL TIME. Automatic CW/ID without user in-
tervention Automatically 
updates at end of month 
or year. CROW11 

PlicroProducts 

O U ler features 
include: 

• Two Serial Ports 
• Fourteen Butters 
• Automatic CW/ID 
• Transmit Control 
• Selective Call Feature 
• Error Correction & Editing 
• Word Wraping 
• Easy to Interface 
• 30 Day Unconditional 
Guarantee 

•  Hardware Requirements 
TRS-80 Model I or III 16K 
EXTERNAL TERMINAL UNIT 
REQUIRED 

606 State Street P 0 Box 892-R • Marysville WA 98270 • (206) 659-4279 

I/2-size (75M only 66') 

Multi-Band (5, 4, 3 bands) 
80/75M thru 10M 

Broadbanded - no traps used 

Prices start at $82.50 

( MDR GAN ) 
THE MOR-GAIN HD DIPOLES are the 
most advanced, highest performance multi-band HF 
dipole antennas available. Patented design provides 
length one-half of conventional dipoles. 50 ohm 
feed on all bands, no tuner or balun required. Can 
be installed as inverted VEE. Thousands in use 
worldwide. 22 models available including two 
models engineered for optimum performance for the 
novice bands. The Mor-Gain HD dipoles NIT series 
are the only commercial antennas specifically 
designed to meet the operational requirements of 
the novice license. Our 1-year warranty is backed by 

nearly 20 years of HD dipole production experience. 

For detailed 10-page brochure, write or phone 

directly to MOR-GAIN,  P.O.  Box 329T, 
Leavenworth, Ks. 66048. Tel (913)682-3142 

 INEW PRODUCTS FROM HAL-TRONIXI   
2304 MHz DO WNCONVERTERS 

Frequency Range 2000-2500 MHz 

2304 Model 1: Basic three-stage, less case 

and connectors  $49.95 

2304 Model 2: Three-stage. includes preamp, with die-cast 

case and connectors  $59.95 

2304 Model 3: With high-gain preamp, die-cast case and 

connectors  $69.95 

The above models complete with high-quality drilled PC boards, 

all electronic components. etc., with 15-page manual. 

Note: Any of the above, factory wired, $50 additional  

POWER SUPPLIES FOR THE DOWNCONVERTERS: 

Power supply kit #1, less case and connectors  $19.95 

Power supply kit #2. includes case & connectors  $24.95 

Power supply—already built, complete  $34.95 

PARTS FOR THE NTSC RF MODULATOR FOR CHANNELS 3 4. or 5. 

This is not a complete kit. The hard-to-get parts include 

the LM-1889, the .08 microhenry tank coil, the 7-14 micro-

henry adjustable coil, the 10 microhenry RF coil, with sche-

matic (no PC board) as used in Bob Cooper's satellite TV 

receiver. Real buy at  $5.95 

SNIPPING INFORMATION 
ORDERS OVER S20 00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS 
WHERE ADDITIONAL CHARGES ARE REQUESTED (- ORDERS LESS THAN  -A 
S20 00 PLEASE INCLUDE ADDITIONAL $1 50 FOR HANDLING AND MAILING 
CHARGES SEND SASE FOR FREE FLYER  (.6 ( 

"HAL" HAROLD NO WLAND 

W8ZXH 

TOUCHTONE DECODER KITS 

HAL 567-12: single line in. 1 Z lines out, complete with 

2-sided plated-through G- 10 board and all 

components. Uses seven 567's and three 

7402's  $39.95 

HAL 567-16:  single line in, 16 lines out, complete with 

2-sided plated-through G- 10 board and all 

components: includes 22-pin edge connector. 

Uses eight 567's and four 740Z's. (See con-

struction article in April 1981 Radio & Elec-

tronics for complete writeup.)  $69.95 

TOUCHTONE ENCODER KITS 

HAL ECD- 12:  3 x 4 twelve-character encoder utilizing the 

ICM 7206 Intersil chip. Kit comes complete 

with both LED and audio-coupled outputs 
(speaker included). With aluminum anodized 

case  629.95 

HAL ECD-16:  4 x 4 sixteen-character encoder utilizing 

the ICM 7206 Intersil chip. Kit comes com-

plete with LED and audio-coupled outputs 

(speaker included). With aluminum anodized 

case  $39.95 

HAL-TRONIX 
P. O. BOX 1101 

SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 

36  73 Magazine • July, 1982 



GOTHAM 
ANTENNAS 
(305) 294-2033 

SMALL  LOT  TRAP DIPOLES 

MODEL  BANDS  16TH  PRICE 
TSL 8040  80.40  78  509 95 
TSL 4020  00.20.15  40  $07 95 

SMALL LOT SHORTENED DIPOLES 

si.eoto  80.40.20.  75'  S59 95 
15.10 

SL 160  160  130'  S36 95 
SL 80  80  63'  $35 95 
SL 00  40 15  33  534 95 

FULL SIZE PARALLEL DIPOLES 

GO 

PD 8010  80 00.20 
15.10 

Fop 4010  40 20 15.10 

VISA 

417 

130  549 95 

63  $44 95 

NEW. PORTABLE VERTICAL. IDEAL FOR 

APARTMENTS. CAMPING. TRAILERS. 

Folds to 5' Package No Radials. Required 
Fully Assembled Full Legal Limit 1 1 VSWR 

MODEL  BANDS  HGHT  PRICE 
PV.8010  80 10  13'  S59 95 

PROVEN DESIGN GOTHAM ALL BAND 

. VERTICALS 

V 160  160.80.10.20.  21  S39 95 
15 10.6 

V 80  80.00.20  23'  537 95 
15.10.6 

• V 00  40.20 15.10.6 23  535 95 

FAMOUS GOTHAM QUADS 

2 Elements — 3 Bands Complete S119 95 

CHAMPIONSHIP GOTHAM BEAMS 

Full Size Complete from $79 95 
DEALER INQUIRIES INVITED 

CALL OR SEND LARGE SASE FOR CATA 
LOG Shipping Dipoles & Verticals 
$2.50 USA.S7 00 Canada: 55 00 FPO. APO 
Beams & Quads Shipped UPS or Freight 
Collect Fla add 4°. Sales Tar 

1415 First St. • Key West, FL 33040 

MFJ/Bencher Keyer Combo 
Deluxe MFJ Keyer fits on Bencher Paddle. Curtis 8044 
IC. Iambic. Adjustable weight, tone, volume, speed. 
Semi and automatic modes. Solid state keying. RE proof. 

MFJ-422  $9 995 
Combo 

The best of all CW worlds - a deluxe MFJ Keyer 
m a compact configuration that fits right on the 
Bencher iambic paddle! You can buy the combina-
:Ion or just the keyer for your Bencher. 
New MFJ Keyer—small in size, big in features. 

1 : 

Curtis 8044 IC, adjustable weight and tone, 
front pa lel volume and speed controls (8-50 wpm). 
Built-in dot-dash memories. Speaker, sidetone, and 
push button selection of semi-automatic/tune or 
Jutomatic modes. 
Ultra-reliable solid state keying: grid-block. 

,athode and solid state transmitters (-300 V. 10 mA 
max., +300 V. 100 mA max.). Fully shielded 
Uses 9 V battery or 110 VAC with optional adapter. 
MFJ 1312, $9.95. 
Beautiful functional engineering. The keyer 
mounts on the paddle base to form a small 
(4 1/8 x 2 5/8 x 5 1/2") attractive combinatior 
that is a pleasure to look at and use.  s/4: 

• 

$69"MFJ-422X 
K ever only 

The Bencher Paddle is a oest seller. Fully ad-
justable gold-plated silver contacts, lucite paddles, 
chrome plated brass, heavy steel base with 
non-skid feet. 
Order from MFJ and try it - no obligation. if 
not delighted, return it within 30 days for refund 
(less shipping). One year unconditional guarantee. 
Order today. Call toll free 800-647 007Charge 
VISA. MC or mail check, money order for amount 
indicated plus $4.00 each shipping and handling. 
Enjoy CW. See dealer or call MFJ now. 

CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 in Miss., outside continental 
USA or for technical info., order/repair status 

MFJ ENTERPRISES, 
INC ORPORATED 

. 494, Mississippi State. M(:. 397152  lot  

A S S O CI ATE D R A DI O 
8012 CONSER BOX 4327 
OVERLAND PARK, KANSAS 66204 

BUY SELL TRADE 

1 
MasterCard 

All Brands New & Reconditioned 

YOU WANT A DEAL - WE WANT TO DEAL 
CALL NOW!!! 

SAVE  SAVE  SAVE 

91 3-381 -5900 

VISA' 

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NE W AND RECONDITIONED EQUIPMENT 
SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS. 
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY. 
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Chris Brown KA1D 
PO Box 485 
Groton MA 01450 

Hands Across the Water 
CW lives on historic Cape Cod 

The operator casually 
twirls the passband 

control of a $7,000 Watkins-
Johnson receiver as he 
peels another CW signal off 
the side of a noisy pileup. 
He's been at it—slapping 
out 20-word-per-minute CW 
—for almost eight hours 
now. Soon his shift will be 
over and someone else will 
take his place. 
As he concludes another 

contact, he habitually spins 
the antenna switch, sam-

CALL  NAME 

KB1A0  Ronald Farris 
N1AVT  Walter Doucette, Jr. 
K1GRM  James Richards 
W1JE  William Fishback 
W1KL  William Ryder 
K1LJS  Lewis Masson 
W1SCD  William Pyne 
WA1SIY  Timothy Call 
K1TV  Ralph Siebert 
K1WF  William Farris, Jr. 
K1WT  Wallace Turzyn 
KA1YT  Phillip Davis 
W4GEX  Robert Norloff 

Fig. 1. List of hams working 
at WCC. 
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piing the various rhombics 
he uses for receiving while 
trying to pull yet another 
signal up out of the pack 
that has zero-beat on top of 
him. Europe, the Med, the 
Persian Gulf, Africa, the 
South Atlantic—as the 
rhombics click by, one sig-
nal finally surfaces above 
the rest. 

Tapping his bug in re-
sponse, the operator keys 
his remote transmitter. 
From the shore of a sleepy 
tidal marsh green with sea 
grass five miles away, his 
antennas—mostly dou-
blets, dipoles, and curtains 
—march out toward the 
rolling Atlantic. Two 4-500s 
drive two 4-5000s and his 

Fig. 2. In this rustic, ivy-covered building with a history as 
long as radio communication itself, 900 messages a day are 
handled by 21 professional CW operators, almost half of 
whom are hams. 

signal is easily heard on the 
other side of the world. 
After a brief exchange of 

formalities, the text of a 
message is passed between 
another ship at sea and the 
largest and oldest commer-
cial CW station still operat-
ing in the United States: 
RCA Globecom's WCC. In a 
few minutes the shift will 
end, the paddle will be 
passed, and another watch 
in the life of a professional 
CW operator will come to 
an end on Cape Cod. 

Back In Time 

Visiting WCC, RCA's ma-
rine message-handling sta-
tion in the town of 
Chatham, Massachusetts, a 
good ways out on Cape 
Cod, is like taking a trip 
back through time. Once 
there, you're back in the 
Golden Age of shortwave 
radio communications. The 
rustic ivy-covered brick 
buildings, erected by the 
Marconi Company in 1914 
(only eleven years after the 
first transoceanic radio 



HAM MACK 
808 N. Main • Evansville. IN 47711 

BASH Study Guides 
BENCHER BY.1 Paddle 
BUTTERNUT HF6V 
CUSHCRAFT 
A3 Tribander 3 EL  $169.00 
A4 Tribander 4 EL  209.00 
21413 14 EL 2 Mtr Boomer  65.00 
32.19 19 EL 2 Mtr Super Boomer  79.00 
Many others in stock  call 
DAIWA 
CNA 2002 2.5KW Auto Tuner  $425.00 
CNA 1001 .51(W Auto Tuner  299.00 
CN 520 1.8-60 MHz Small Mtr.  63.00 
CN 620B 1.8-150 MHz Mtr  110 
DRAKE 
TR7A Xcvr  call 
IRS Xcvr  call 
ENCOMM (SANTEC) 
ST.144/uP  $295.00 
ST.440/uP  call 
All accessories in stock  call 
HAL 
CT2100 Terminal  $695.00 
KB2100 Keyboard  159.00 
CWR 685A TeleReader  875.00 
HY-GAIN 
TH7DX 7 EL Tribander  &339.00 
TH3 MK3S 3 EL Tribander  199.00 
V2 2 Mtr Vertical "Excellent"  36.00 
HAM IV Rotator 15 sq. ft.  169.00 
Tailtwister Rotator 20 sq. ft.  239.00 
HDR-300 25 sq. ft.  389.00 
Many others in stock  call 
ICOM 
720A Magnificent Xcvr!  $1140.00 
730 Excellent Rig!  699.00 
PS15 Power Supply  135.00 
PS20 Heavy Duty PS/Spkr  195.00 
251A 2 Mtr All Mode  549.00 
290A 2 Mtr All Mode  429.00 
25A 2 Mtr Very Small Mobile  305.00 
2 AT 2 Mtr Hand Held  235.00 
Large stock of xcvrs & accessories  call 
KLM 
KT34A 4 EL Tribander  &309.00 
KT34XA 6 EL Tribander "Beautiful Ant." 469.00 
KANTRONICS 
Interface  $169.00 
Mini-Terminal Rcv/Code Cony. Xmt  269.00 
LARSEN NLA 150MM 2 Mtr Mag.  $39.00 
MFJ 
496 Keyboard  $289.00 
941C Tuner  81.00 
1040 Preamp  90.00 
Huge Stock! Call for Discount! 
MIRAGE 
823  $79.00 
8108  155.00 
81016  239.00 
B3016  205.00 
HF/VHF Meters (5% accuracy)  100.00 
SHURE 
444D Very Nice Mic!  $48.00 
TEN-TEC 
546 Omni C  $975.00 
580 Delta  679.00 
525 Argosy  439.00 
All accessories in stock  call 

AEA 
MBA-RO Reader  $269.00 
MBA-RC Rcv/Code Cony. Xmt  349.00 
MM-2 MorseMatic Ultimate Keyer  125.00 
CK-2 Contest Memory Keyer  90.00 
KT-2 KeyerfTrainer  81.00 
I sopole 144/220 MHz  35.00 
ARRL 
Handbook  $10.00 
Ant. Book new & improved  8.00 
Large assortment of publications  call 
ALLIANCE 
HD73 (10.7 sq. ft.) Rotator  $99.00 
U.100 Small Rotator  45.00 
ALPHA-DELTA 
R.T 200W Lightning Protector  $29.00 
HV 2KW Lig tning Protector  32.00 
AMECO Amateur Radio Theory Course  $6.75 
ASTRON 
RS7A 5-7 Amp Power supply  $49.00 
RS12A 9-12 Amp  69.00 
RS20A 16-20 Amp  89.00 
RS2OM 16-20 Amp wimeter  109.00 
RS35A 25-35 Amp  135.00 
RS35M 25-35 Amp w/meter  149.00 
AZDEN PCS 3000(300  &289.00 
Most accessories in stock  call 
B&W Folded Dipole (Super Antenna)  $135.00 

$9.95 
$36.00 
$99.00 

of'cp 812-422-0231 
-  MON-FRI 9AM-6PM • SAT 9AM-3PM 

Write for our new and used equipment list 

/MFJ CW/SSB/Notch Filters 

\ 

MFJ-722 ALL MODE audio filter for CW/SSB has 
tunable 70 dB notch, no ring 80 Hz CW bandwidth, steep 
SSB skirts (18 poles total), 2 watts for speaker plus more. 

All mode versatility: 

1  NOTCH  i nt y  SELECTIVITY 
. ...40 

,.../tI SI, •  7; 4 1 1 _7 

I  .,111 ,111  

1.,f III.[/ N W: R jyr..1.2 
Clif IIIII• MOT . /11.1 .  MO M Iff .1-723 

New super-selective filter. The new MFJ-722 
"Optimizer - offers razor sharp, no ring CW 
filtering with switch-selectable bandwidths (80. 
110. 150, 180 Hz centered on 750 Hz), steep-skirted 
SSB filtering, and a 300-3000 Hz tunable 70 dB 
notch filter with adjustable bandwidth. 
The 8-pole (4 stage) active IC filter gives CW per-
formance no tunable filter can m atch (80 Hz band-
width gives -60 dB reponse one octave from center 
and up to 15 dB noise reduction). The 8 pole SSB 
audio bandwidth is optimized for reduced sideband 
splatter and less ORM (375 Hz highpass cutoff 
plus selectable lowpass cutoffs at 2.5, 2.0 and 
5 K Hz. 36 dB/octave rolloff). Measures 5x2x6". 
New Model MFJ - 723, ($49.95), is similar to the 
722 but 'is for CW. Has a 60 dB notch tunable 
from 300 to 1200 Hz. Measures 4x2x6'•. 
Other models: MFJ - 721. $59.95. Like 722. less 
no!'  M FJ - 720.  539 95.  I if e  723,  less  notch 

razor sharp C W and steep-skirted 

SSB filtering with tunable notch 

eliminates QR M. 

9 
Versatile, all models plug into the phone jack. 

provide 2 w atts for speaker or can be used with 
headphones All require 9-18 VDC or 110 VAC with 
optional adapter. MFJ-1312. $9 95 

Order from MFJ and try it-no obligation. If 
not delighted, return it within 30 days for  refund 

(less shi pping)  O ne year unconditi onal guarantee  

Order today. Call toll free 800-647-1800. Chargr 
VISA. MC or mail check, money order for amour,' 
indicated plus 54 00 each shipoina and handlin: 
Enjoy improved readability, order now 

CALL TOLL FREE ... 800447-1800 
Call 601-323-5869 in Miss. , gutsier.: 
USA or for  technical  info . order/repair  statuc 

MFJ ENTERPRISES, 
INC ORPORATED 

BOX 494, MISSISSIPPI STATE, MS 39762.-4' 

SATELLITE SYSTEM HEADQUARTERS 

Don't wait. Get Your TVRO System TODAY! 

• Receivers featuring 
the DEXCEL and 
Automation Tech-
niques units 

• Modulators 

• Complete System 
ready to install from 
$2850 

• Call today for more 
information 

**ir 
CHAPARRAL 
"Super Feed" 
feed horn 

$85.00 

-tEz.f.••• 
1'  • 

DEXCEL 
120 low noise 
amplifiers 

$495.00 

1900 to 2500 MHz Microwave Downconverters 
Kit   $28.50 
Assembled   $48.50 
ALSO AVAILABLE 
Commercial M.D.S. System .... $169.95 

SLOTTED ARRAY ANTENNA .... $28.50 - 

PB RADIO 
SERVICE ,404 

1950 E. PARK ROW • ARLINGTON. TX 76010 

CALL ORDER DEPT. TOLL FREE 

(800) 433-5169 
FOR INFORMATION CALL 

(817) 460-7071 

1432  

SATELLITE ANTENNAS 

MDS POWER SUPPLIES 

$35.00 
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Fig. 3. At a remote transmitter site on the edge of a tidal 
marsh, WCC's antennas march out toward the Atlantic 
Ocean. These doublets and dipoles are fed with 10 kW of rf 
on 6, 8, 12, 16, and 22 megahertz. 

message was sent from 
nearby South Wellfleet), 
are still intact. Most stand 
vacant now, victims of a 
technology to which they 
helped give birth. One, 
however, is as busy as ever. 

Though methods of long-
range radio communica-
tions have changed drasti-
cally during the last 60 
years, the nobility of WCC 
remains. This station, which 
once provided weather in-
formation for Charles Lind-
bergh, maintained contact 
with Richard Byrd on his ill-
fated trek to the pole, and 
monitored, then lost, Amel-
ia Earhart's distant trans-
missions, has survived. And, 
in spite of the pressures for 
modernization, develop-
ment, and progress sur-
rounding them, these build-
ings, like the CW they shel-
ter, are holding their ground 
in 1982. 

What impresses most on 
a visit to WCC is the fact 
that in this high-speed, 
packet radio, orbiting-satel-
lite world we live in, there is 
still a place where the 
Morse code is hammered 
out twenty-four hours a 
day, for a profit. 

Edgar Hammons, manag-
er of WCC: "Well, though 
we've seen a gradual de-
cline over the last four 
years in the number of CW 
messages we handle, we're 
still quite busy." Though it 
40  73 Magazine • July, 1982 

may be on the decline, the 
WCC CW traffic list is, 
nonetheless, impressive. 
During the course of one 
twenty-four-hour operating 
day, 900 messages will be 
handled by WCC —most of 
them on CW. In rotating 
shifts, the station's 21 CW 
operators provide thou-
sands of ships at sea with a 
reliable and inexpensive 
means of contacting their 
home offices. 
"Satellites and digital 

communications are fine," 
says Hammons, but, he 
adds, "they are also ex-
tremely expensive to install 
and maintain." A modern 
shipboard satellite terminal 
can cost a ship owner over 
$50,000. As a result, many 
owners cling to CW and 
WCC as their only reliable 
communications link. 
In addition to conven-

tional CW, WCC offers cus-
tomers with the proper 
equipment SITOR commu-
nications services. SITOR 
(Simplex Telex Over Radio) 
operates as an answer-back 
RTTY system. Running at 75 
baud (50 wpm), SITOR 
transmitters and receivers 
at WCC echo message char-
acters back to the ships that 
transmitted them. The re-
sult is error-free automated 
copy. In some instances, 
SITOR-equipped ships and 
their home offices can be 
connected directly through 
WCC for more private (and 

Fig. 4. A new sign welcomes visiting amateurs to RCA's 
oldest commercial radio facility. 

expedient) communica-
tions. A three-minute 
SITOR exchange with WCC 
costs an American ship 
about $9, a substantial sav-
ings over the CW rate which 
is based on a 521-per-word 
charge. 
For the time being, how-

ever, CW is still the main-
stay of WCC operations. 
After the hourly traffic list 
is broadcast by the station 
on the 4-, 8-, 12-, 16-, and 
22-megahertz  marine 
bands, CW signals pile up 
for each of the eight opera-
tors manning the shift. 
Once he establishes con-
tact with a ship, a WCC op-
erator types the text of the 
message he has received or 
sends the text of the mes-
sage he is holding. Received 
messages at WCC are 
passed to one of three print-
er clerks via a small convey-
or belt. The printer clerks 
then key the typewritten 
messages into a teleprinter 
that connects directly to an 
RCA message-center com-
puter in New Jersey. At this 
point, the computer takes 
over and automatically 
telexes the message to its 
final destination. 
The obvious thing about 

WCC's message-handling 
procedures is that they are 
highly labor intensive: It 
takes a lot of people to get 
a message delivered. Ac-

cording to manager Ham-
mons, however, staffing the 
station poses little problem, 
despite its location on 
remote Cape Cod. "We 
have no openings here at 
present," says Hammons, 
"although we frequently 
do. In fact," he adds, "I 
have two applications for 
CW operator in my desk 
drawer right now. Tell your 
readers that I'm always 
glad to get new applica-
tions, though." 
WCC's operating staff 

numbers 34; 21 are CW op-
erators, nine are marine 
telex clerks, and four are 
technicians. There are 13 
hams on the staff (See Fig. 
1), almost 40% of the total 
employees! The starting sal-
ary for a CW operator is ap-
proximately $23,000 per 
year and the present con-
tract calls for 10% yearly 
increases in wages. 
Where does WCC find 

professional CW aficiona-
dos to man its station? Basi-
cally, there are two sources. 
Station operators come 
from the ranks of the mili-
tary or from the ranks of 
amateur radio. Of the 21 
full-time CW operators at 
WCC, eight are hams. In ad-
dition, all four technicians 
who attend to the day-to-
day equipment mainte-
nance and repair are hams. 
Standard equipment for 



GIB 
HIGH PERFORMANCE 
PRESELECTORS 

MODEL P50 to P500 

• 50 - 500 MHz 
• Ultimate rejection over 80 dB 
• Five large helical resonators 
• Low noise 
• High overload resistance 
• Typical rejection figures: 

-± 600 kHz at 144 MHz: — 30 dB 
t 1.6 MHz at 220 MHz: —40 dB 
• 5 MHz at 450 MHz: —45 dB 

• The solution to interference. intermod and 
desens problems on repeaters 

• 12V DC operation 
• Dimensions only 1.6 x 2.6 x 4.75 exclud-
ing connectors 

• Custom tuned to your frequency 
• Low cost — only $69.95 
• Allow $2.00 for shipping and handling 
We have a complete line of transmitter and receiv-
er strips and synthesizers for Amateur and corn 
mermal use. Write or call for our free catalog. 

We welcome MasterCard or VISA 

GLB ELECTRONICS 
1952 Clinton St., Buffalo, N. Y. 14206 
143  1-(716) 824-7936, 9 to 4 

MFJ RF NOISE BRIDGE 
Lets you adjust your antenna quickly for maxi-
mum performance. Measure resonant frequency. 
radiation resistance and reactance. Exclusive range 
extender and expanded capacitance range gives 
you much extended measuring range. 

• Exclusive range extender  • Expanded 
capacitance range  • Series Bridge ,,F• l'ANCE   RI 

d I. 

2.  xniir. 
MFJ RF NOISE BRIDGE 

wwwi IMF.1402 

This MFJ-202 RF Noise Budge lets you quickly 
adjust your single or multiband dipole, inverted 
Vee, beam, vertical, mobile whip or random 
system for maximum performance. 
Tells resonant frequency and whether to shorten 

or lengthen your antenna for minimum SWR over 
any portion of a band. 
MFJ's exclusive range extender, expanded ca-

pacitance range ( ± 150 pf) gives unparalleled im-
pedance measurements, 1 to 100 MHz. Simple to 
use. Comprehensive computer proven manual. 
Works with any receiver or transceiver. SO-239 

connectors. 2 x 3 x 4 inches. 9 volt battery. 
Other uses: tune transmatch; adjust tuned cir-

cuits; measure inductance, RF impedance of ampli-
fiers, baluns, transformers; electrical length, velo-
city factor, impedance of coax; synthesize RF im-
pedances with transmatch and dummy load.  47 

$ 59'5 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for a refund 
(less shipping). This bridge is unconditionally 
guaranteed for one  year. 
To order, simply cal us toll free 800-647-1800 

and charge it on your VISA or MasterCharge or 
mail us a check or money order for $59.95 plus 
$4.00 for shipping and handling for MFJ-202. 
Put this MFJ Noise Bridge to work improving 

your antenna. Order from MFJ or see dealer. 

CALL TOLL FREE ... 800447-1800 
Call 601 -323-5869 for technical information, or 
der/repair status. Also call 601 -323-5869 outside 
continental USA and in Mississippi. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494. Mississippi State, MS 39762 

C ALL NU MBER O NE! 

CARLOAD INVENTORIES • ROCK BOTTOM PRICES 

SUPER-FAST SERVICE 
LINES AEA 

AVANT! 
ASTRON 
ALLIANCE 

ALPFA 
BEAF CAT 
BIRD 
BENCHER 

CUSHCRAFT 
COLLINS 
CUE 
DRAKE 

DENTRON 
HY GAIN 
HUSTLER 
ICOM 

KANTRONICS 
KLM 
KEN WOOD 
MICROLOG 

MINI-PRODUCTS 
MOR GAIN 
MIRAGE 
MFJ 

NYE 
PALOMAR ENG 
REGENCY 
SWAN 

TEN TEC 
UNIVERSAL 
UNARCJ-ROHN 
VIBROPLEX 

IN MISSOURI 
CALL TOLL FREE 1- 800- 325 - 3809 314-961-9990 
MID-COM ELECTRONICS • 8516 MANCHESTER ROAD • BRENTWOOD, MO 63144 



Fig. 5. K1 TV manning the SITOR transmitter. 

Lb, 
Fig. 6. A typical WCC operating position. Emphasis is put on 
receiver performance and typing ability. 

hams operating at WCC in-
cludes a second class com-
mercial telegraph license 
and a well-worn Vibroplex 
bug. Hand keys are avail-
able at each operating posi-
tion, but, in a partial con-
cession to modernity, most 
operators prefer to use their 
own mechanical keyer. No 
electronic keyers are in evi-
dence, although one ham 
on the staff has been experi-
menting with the use of a 
CW keyboard. 
Traffic at WCC is usually 

passed at around 15 words 
per minute but, in some 
cases, more slowly if the 
shipboard operator is not 
up to speed with the WCC 
crew. The quality of the 
code coming into WCC, 
both in tone and in style, 
varies. Some shipboard sig-
nals chirp like late-night 
Russian DX on 40 meters, 
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and some of the fists send-
ing these signals are straight 
out of the Novice bands. 
Through it all, however, 

the cool professionalism of 
the WCC crew prevails. It is 
only rarely that the text of a 
message must be repeated 
by a tired operator in a dis-
tant port of call. 

The Future at WCC 

The future of WCC as a 
CW operation is open to 
question. Ed Hammons, 
conceding that CW is being 
eclipsed by the more cost-
effective SITOR system, 
thinks CW will be around 
for some time, however. "I 
believe that we will always 
have Morse code," he said, 
adding that, "eventually it 
may not be the biggest seg-
ment of our business." 
Hammons went on to say 
that SITOR is gaining in 

Fig. 7. Outgoing traffic is posted on the WCC message 
board. Between 700 and 1000 pieces of traffic are handled 
on a typical day. 

popularity rapidly and that, 
at present, WCC is handling 
a new ship on SITOR almost 
every day. 
For the CW operators at 

WCC, all of whom take 
turns babysitting the SITOR 
equipment now and then, 
CW remains more than a 
business; for most, it is a 
passion. One of them who 
argued most adamantly for 
the maintenance of high-
quality standards on CW, as 
well as for the retention of 
CW as a requirement for 
amateur licensing, was not 
even a ham. He simply felt 
that CW was "something 
special, something human" 
in our digitally-automated 
world of tomorrow. 
Sentimentality aside, the 

fact remains that a substan-
tial portion of the message 
traffic that passes between 
the U.S. merchant fleet and 
their home offices in this in-
formation age in which we 
live does so via CW. For be-
leagured CW stalwarts who 

constantly find themselves 
on the defensive when con-
fronted by their SSB- or 
ASCII-loving ham brethren, 
that may be comforting to 
remember. 
It may also be reassuring 

to remember that, should 
the cares of this modern in-
formation age become too 
great, there is an alterna-
tive. In a quiet village on 
old Cape Cod there is an 
ivy-covered building with a 
history as long as radio 
communications itself 
where a CW-loving ham can 
earn a decent living by 
pounding out ten kilowatts 
of Morse for all the ships at 
sea. All he needs is a love of 
CW and a well-broken-in, 
vintage Vibroplex bug. 
Amateurs visiting Cape 

Cod are welcome to tour 
WCC. The station manage-
ment requests that all visits 
be made between 8 am and 
4 pm, weekdays only, and, 
when possible, arranged 
one day in advance.II 



frITRON ANTENNAS 
THE BEST THINGS 

come in little packages... 
FOR 80-40-20 METERS 

NEEDS NO RADIALS OR 
MATCHING DEVICES 

iSOTRON80  ISOTRON 40  isOTRON 20 

54 INHIGH  311N. HIGH  17 IN HIGH 

BIG ON PERFORMANCE 
SMALL ON SPACE 
BILAL COMPANY 

STAR ROUTE 

ico 
-.303,087-3219 

ELORiSSANT CO 80816 

NE W MFJ-102 SOLID STATE  

24 HOUR DIGITAL CLOCK 
Switchable to 24 hour GMT or 12 hour format. ID timer. 
Seconds readout. Bright BLUE .6" digits. Alarm, snooze, 
lock functions. Power out, alarm on indicators. Assembled. 

Now you can switch to either 24 hour GMT 
time or 12 hour format! Double usefulness. 
Switchable "Seconds" readout for accuracy. 
ID timer. Alerts every 9 minutes after you tap 

the button. Also use as snooze alarm. 
"Observed" timer. Just start clock from zero 

and note end time of event up to 24 hours. 
Alarm. For skeds reminder or wake-up use. 
Synchronizable with WWV. 
Fast/Slow set buttons for easy setting. 
Big, bright, blue digits (vacuum fluorescent) are 

0.6" for easy-on-the-eyes, across-the-room viewing. 
Lock function prevents missetting. 
Operates on 110 VAC, 60 Hz (50 Hz with 

simple modification). UL approved. 
Handsome styling with rugged black plastic 

case with brushed aluminum top and front. 

Switch to 24 hour GMT 
or 12 hour format! 

ID timer. Seconds readout. 
Bright BLUE .6 inch digits. 

$ 3295 
Sloping front for easy viewing. 6x2x3 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping). One year limited warranty by MFJ. 
Order today. Call toll free 800-647.1800. Charge 

VISA, MC or mail check, money order for $32.95 
plus $4.00 shipping/handling for MFJ-102. 
Put this new improved MFJ digital clock to 

work in your shack. Order today. 

CALL TOLL FREE ... 800-647-1800 
Call 601.323.5869 for technical information, or-
der/repair status. Also call 601-323-5869 outside 
continental USA and in Mississippi. 

(The c4weet counding 

MARK 
3CR 

ENTERPRISES, 
INCORPORATED 

Box 494. Mississippi State, MS 39762 j 

epeater 

A Stradivarius is more than a body, neck, and strings. The name alone says it is an instrument of 
standing quality and beautiful sound. 

In repeaters the name for optimum performance and clean, natural sound is Mark 3CR. And Mark 3CR 
also means: 

• Receiver sensitivity <0.25 uV. 
• Schmitt trigger squelch to capture fading signals 
• 13 Morse messages 

• Spurious rejection > 65 dB. 

• Autopatch and reverse autopatch 
• 15 Function controlled outputs 

out-

• Die cast aluminum receiver and transmitter enclosures 

For the Finest in 

Repeaters • Controllers • Power Amplifiers • Link Transceivers 

MICRO CONTROL SPECIALTIES 
23 Elm Park, Groveland, MA 01834  (617) 372-3442 
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look here 
1-713-658-0268 

SANTEC 
ST 144 lip 
$299.00 

New AEA MBARC   399.00 
MBARO   269.00 
CK1   115.00 
Demo Kenwood TS530S   600.00 
New FT101ZD/ 3   749.00 
JWL  2meter  square  horizontal  mobile 
antenna   29.95 
IC260A   379.00 
IC290   429.00 
IC720A/AC   1298.00 
IC25A   309.00 
IC251A   589.00 
IC3AT/IC4AT   269.00 ea. 
FT208R/FT708R   289.00 ea. 
FRG7700   449.00 
FT625RD   600.00 
Robot 800A   749.00 
(+5100 factory rebate) 
Robot 400   675.00 
(+$100 factory rebate) 
Belden 8214 RG8foam   36C/ft. 
8267 RG213   43C/ft. 
9405 heavyduty rotor cable   45C/ft. 
9258 RG8X   19C/ft. 
Universal  Security  700'  cordless 
telephone/base/remote  139.00 complete 
Perimitron  3 transmitter wireless alarm 
system   195.00 
TR7A   1450.00 
R7A   1400.00 
KLM KT34)(A   469.00 
KT34A   309.00 
Kantronics Minireader   249.00 
Micrortty   249.00 
Butternut HF6V   100.00 
Saxton 450ohm openwire ladderline 20C/ft. 
AEA HTM mike   15.00 
high S/n PA78   2795.00 
Kenwood TS660   599.00 
RG214 nonmil copperbraid   70C/ft. 
Dowkey coaxrelay   99.95 
RCA 40673   1.95 
Hal interface   159.00 
Hamsott   call 
Astro 103   1095.00 
Astro 150A   849.00 
Mallory 2.5A/1000PIV   19Cea. 

all items guaranteed 
Used Clean Corner 

Round Emblem Collins   Call 
KWM2   800.00 
75S3B   600.00 
75S3C   700.00 
32S3   600.00 
516F2   200.00 

Complete Mechanical/Electrical 
Checkout Before Shipment 

MASTERCARD VISA 
All prices fob Houston except where indicated. Prices 
subject to change without notice, all items guaranteed 
Some items subject prior sale. Texas residents add 6% 
tax. Please add sufficient postage, balance collect. 

1\   N 
Electronics Supply 
1508 McKinney --

Houston. Texas 77010 

POWER MEASUREMENT 
AT 13 8V DC 

100 

90 

80 

70 

x- 60 

50 

o 40 

30 

220 
10 

2 METER 90 WATT OUTPUT 
AMPLIFIER WITH 18 DB GAIN PREAMP 

2 3 4 5 6 7 8 9 10 
POWER INPUT N WATTS 

POWER CHART 

Model 90PL  $1 e a O C* 
FOR ONLY 

FACTORY DIRECT  PLUS SHIPPING 

• FREQUENCY range 144  148 MHz 
• OPERATION FM or 558 (completely linear) Class 081 
• RE DRIVE 1 to 30 watts 
• KEYING RE activated with high quality relays 
• SSB operation built in delay 
• POWER REQUIREMENTS typical 10 walls drive. 13 amps at 13.8 VOC 
• IDLE current 20 mills 
• MOBILE or FIXED operation 
• PREAMP 180B gain minimum 
• NOISE FIGURE less than 1 5 DB 
• PREAMP KEYING independent - separately OF activated relays 
• CONSTRUCTION wrap around aluminum heat sink 2 pieces 
360 degrees cooling 

• SIZE 7"(w) e S(d) x 3"(h) - WEIGHT 3 lbs. 9 ozs 
• IMMEDIATE SHIPMENT 

SPECIAL OFFER  $99n95* 
Matching Power Supply  PLUS Si,IPPING 

15 AMP SUPPLY isn 13 Ihs size 8"(w) x 5"(h) x 6"(d) 
IMMEDIATE SHIPMENT 
ALL PARTS AND LABOR WARRANTED ONE FULL YEAR 

VJ9OPL Amplifier $13995 plus 83.00 shipping 
VJ15 POWER Supply 399.95 plus S7 00 shipping 

•Prices USA only 

VISA, MASTER CHARGE, M.O. or C.O.D. • PHONE (713) 477-0134 

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506 
SERVING THE ELECTRONICS INDUSTRY SINCE 1965 

Introducing 

VA x 
MOBILE CONNECTION 

NoV..xx 

YOUR OWN 
AUTOPATCH FOR 

SIMPLEX OPERATION 

ONLY 

$16995 KIT 
Wired and Fully Tested 

$219.95 • Shipping $3.50 
• • •  in U.S.A. • N.Y.S. 

Residents add appropriate 
sales tax 

Hundreds already in operation • Call anyone-anywhere-anytime 

NOVAX interfaces your standard 2 meter; 220; 450; etc. base station and DTMF 
(Touchtone) Telephone, using a high speed scan switching technique so that you 
can direct dial from your automobile or with the HT from the backyard or poolside 
-automatically. Easy installation. Ringback (reverse autopatch) option available 
for $29.95 kit-$39.95 factory wired. 

• SMALL SIZE-(5" x 6" x 2") 

• STATE OF THE ART 
CIRCUITRY 12-16 V D.C. 

• ADJUSTABLE ACTIVITY TIMER 

• EASY INTERFACING with radio audio 
& squelch circuit 

• SINGLE DIGIT CONTROL 
(connect and disconnect) 

(clears out if mobile is out of range) • 3 MIN. CALL DURATION TIMER 

TO ORDER-SEND Check-Money Order (MasterCard or Visa accepted) to: 
R.W.D. Inc., Oriskany, N.Y. 13424 or call (315)-829-2785  21 
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TM pro•am 
Mounts and 
Antennas 
Commercial users and amateurs who demand the very 
best will find professional quality and performance with 
Valor's Pro-Am Communications products. As original 
equipment oi replacements, Pro-Am antennas and 
mounting systems are compatible with the Motorola 
type TAD and TAE components. Stainless steel whips, 
heavy-duty, chrome-plated brass parts; weather-sealed, 
200-watt low loss coils ensure long-lasting performance. 
Available frorr 27 MHz thru 866 MHz. 

Write or call today for complete details. 

valor Enterprises, Inc. 
185 W. Hamilton St., West Milton, OH 45383 
PH: (513) 698-4194, Outside Ohio: 1-800-543-2197 
Telex: 724-389  ATT: Valor 

,422 

M2 ENGINEERING'S 

VHF H.T. CONVERTERS 
•DOUBLE BAND HC-V, HC-U2 

• STANDARD BNC 
CONNECTORS 

•HC-V 
154 -158 
159 - 163 

•HC-U2 
460 -464 
480 -484 

•HC-V220 
221 - 225 

•SINGLE BAND HC -V220 

• B I -LATERAL PROTECTION AGAINST 
ACCIDENTAL TRANSMISSON 

FOR UP TO 5 WATTS 

Logo 
HC-U2 
$72.45 

M -SQUARED 
ENGINEERING, INC. 
1446 LANSING AVE. 

SAN JOSE. CA. 95118 

14081 266 -9214 
-77 

HQ -V220 
$62.45 

HC-V 
$47.45 

DEALERS 
WELCOME 

• USES SINGLE 
AAA CELL 

• LOW LOSS 
COUPLING TO 
ANTENNA 

. „. 
• OFF RETURNS 
TO NORMAL 
TRANSCEIVER 
OPERATION 

• SIZE: approx. 
2 x1.5 x1.5 

• WEIGHT: 
3.9 ozs. 

Shipping included 

Calif. residents add 
6.5% sales tax 

'MFJ DUMMY' 
LOADS 

Tune up fast into 50 
ohm resistive load. 
Extend life of finals. 

41 7  ixers4 WA0 
••••••... 

Includes 

high quality 

i transformer 

oil. 

 j--. iir...-----....„--, 3 4 5 
New MFJ-250 VERSALOAD Kilowatt Dummy 

Load lets you tune up fast. Extends life of trans-
mitter finals. Reduces on-the-air ORM. 
Run 1 KW CW or 2 KW PEP for 10 minutes, 1/2 

KW CW or 1 KW PEP for 20 minutes. Continous 
duty with 200 watts CW or 400 watts PEP. Com-
plete with derating curve. 
Quality 50 ohm non-inductive resistor. 
Oil cooled. Includes high quality, industrial 

grade transformer oil (contains no PCB). 
Low VSWR to 400 MHz: Under 1.2:1, 0-30 

MHz. 1.5:1, 30-300 MHz. 2:1, 300-400 MHz. 
Ideal for testing HF and VHF transmitters. 
SO-239 coax connector. Vented for safety. 

Removable vent cap. Has carrying handle. 
7-1/2 in. high, 6-5/8 in. diameter. 

MFJ "Dry" 300 W and 
1 KW Dummy Loads. 

$64"11Ph. $26" 
M MFJ 262  MFJ -260 

Air cooled, non-Inductive 50 ohm resistor in 
perforated metal housing with SO-239 connect-
ors. Full load for 30 seconds, derating curves to 
5 minutes. MFJ-260 (300 Of). SWR: 1.1:1 to 30 
MHz, 1.5:1 for 30-160 MHz. 21/2x21/2 x7 in. 
MFJ-262 (1 KW). SWR 1.5:1 for 30 MHz. 
3x3x13 inches. 

MFJ  HF SWR/Wattmeter 

MFJ-816 

New MFJ-816 low cost HF SWR/Wattmeter for 
1.8 to 30 MHz range. Torodial current pickup 
gives uniform sensitivity over entire HF fre-
quency. Read SWR, forward and reflected power 
in 2 ranges (30 and 300 watts) on two color scale. 
SO-239 coax connectors. 4-1/2x2-3/8x2-7/8 in.  
Order from MFJ and try it. If not delighted, 

return it within 30 days for refund (less shipping) 
One year unconditional guarantee. 
Order today. Call TOLL FREE 800-647-1800. 

Charge VISA,MC. Or mail check, money order 
Write for free catalog. 

CALL TOLL FREE ... 800-647-1800 
601-323-5869 in MS, outside continental USA 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 
Ikk   
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Alfred Fant, Jr. WB5WAF 

Applied Research Laboratories 

10000 Burnet Rd. 

Austin TX 78758 

A Three-Piece CPO 
battery not included 

Recently, I had need of 
a code-practice oscilla-

tor to teach a Girl Scout 
troop how to properly send 
the international distress 
signals. We had already 
learned the emergency sig-
nals for ground-to-air, rail-
roads, and the trucking in-

dustry. (How would you sig-
nal an oncoming train that 
a bridge was washed out?) It 
was just as important that 
the girls knew how to signal 
for help using Morse code. 
Hence, our program on 
emergency communica-
tions. 

SPEAKER 

VOLTAGE DIVIDER 

lOG 2_71 
6V 

(PIN 141(   

SOO 

(PIN 1)(   

Fig. 1. The simplest cpo. The IC is a 7404 low-power Schott-
ky hex inverter. C is a 5- to 30-µF electrolytic selected for 
desired pitch. The speaker is a 2-inch, 8-Ohm unit. 

The cpo itself was built 
using 1 IC, 1 capacitor, and 
1 speaker! The volume was 
sufficient for our meeting 
area and four C-cells wired 
in series provided the re-
quired 6 volts. Did I say 6 
volts? Oh, yes, not wishing 
to build a 5-volt power sup-
ply (as required by the 
Schottky IC) for the circuit, 
I just used a voltage-divider 
network consisting of two 
resistors wired in series with 
the battery pack. One resis-
tor was 10 Ohms, the other 
was 50 Ohms. The 50-Ohm 
resistor will function just 
like a miniature 5-volt bat-
tery. One end of the resistor 
will be the positive terminal 
and the other end will be 

the negative terminal. The 
current drain of the IC is so 
small that there is no prob-
lem with this arrangement. 

The circuit was soldered 
directly to an IC socket and 
the speaker. I could have 
soldered directly to the IC 
pins, but happened to have 
a spare 14-pin socket in my 
junk box. 

I used two 100-Ohm resis-
tors in parallel to produce 
50 Ohms. A standard 51-
Ohm resistor would have 
worked just as well, as the 
maximum voltage for the IC 
is 5.25 volts. 

The schematic diagram is 
self-explanatory. Build it 
and enjoy!• 
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•A, E N WO OD 

R. L. DRAKE 

Icom  
wirEN_TEc 
Un,(E U 
MFJ AND MORE! 

CALL FOR QUOTES 

Free UPS shipping 

on orders over 
$100.00 

60 

2 locations open Mon-Sat 

10 am 'til 6pm 
Thurs & Friday 'til 9 pm 

HD73 ALLIANCE 
$99 95 

IC25A-ICOM 
$309.95 

3TBA HUSTLER 
$189.95 

MFJ 989 

$269.95 

VISA 

Mich. res. add 4% 

c  HAM 
RS SHACK 

2 locations 
1207 W. 14 Mile Road, Clawson MI 48017 

313-435-5660 
31155 Plymouth Road, Livonia MI 48150 

313-522-4232 

Specifications: 
Format: 24 Hour Military (973A) 

12 Hour  (972A1 
Oscillator:  32 768kHz Quartz Crystal 
Accuracy:  15 sec/month Max Error 
Power Source:  A single C cell will 

operate this instrument to' 
over one year 

Dimensions (nominal) 
Diameter  12 inches 
Depth  1'. inches 
Military Time format wall clock 
Price $59.95 
plus $3 00 shipping 
single piece quantity 420 

3.1AlaimwAlytatt Ahdostuto 
65 E. Palatine Road 

so•  Prospect Heights, IL 60070  3 : 
St John  eel  312-4545760 

Introducing 
The Model 973A 
Military Time Format 
Wall Clock 
by Benjamin Michael 
Industries, Inc. 

By popular demand Benjamin Michael 
Industries introduces the newest addition 
to it's line of professional quality Military 
Time format clocks The Model 973A 
features quartz accuracy and a huge 12" 
dial which allows excellent visability even 
in large rooms. This unit is perfect for 
hospitals, communications rooms, flight 
operations offices: anywhere that military 
time is required for accurate, non-
ambiguous, logging or control. 

A unique, intelligently designed dial 
simplifies the clock face and helps 
eliminate the interpretation errors often 
associated with 24 hour clocks. Battery 
operation eliminates the need for an 
unsightly power cord and, more 
importantly, provides immunity to power 
line failures. 

IME1 KEYERS 
Uses Curtis 8044 IC. Iambic 
operation, dot-dash memo-
ries, weight control, solid 
state keying. RF proof. 

1- Och,tio d $7995 

The MFJ-408 Deluxe Electronic Keyer sends 
iambic, automatic, semi-automatic, manual. Use 
squeeze, single lever or straight key. 
Speedmeter lets you read speed to 100 WPM 
Socket for external Curtis memory, random 

code generator. keyboard. Optional cable, $4.95 
Iambic operation with squeeze key. Dot dash 

insertion. Semi-automatic "bug" operation pro 
vides automatic dots and manual dashes. 
Dot-dash memory, self-completing dots and 

dashes, lam-proof spacing, instant start RF proof 
Solid-state keying: grid block, solid Matti Xintr , 

Front panel controls: linear speed, weight 
tone, volume, function switch. 8 to 50 WPM. 
Weight control adjusts dot-dash space ratio. 

makes your signal distinctive to penetrate ORM 
Tone control. Speaker. Ideal for classroom. 
Function switch selects off, on, semi-automatic, 

manual. tune. Tune keys transmitter for tuninu 
Uses 4 C-cells. 2.5 mm jack for power (6-9 

VDC). Optional AC adapter MFJ 1305. $9.95 
Eggshell white, walnut sides. 8x2x6 inches 
MFJ-406, $69.95, like 408 less speedmeter 

INI, I 1.1.10% ,, RE VEY 

$4995 A:0.. 
New MFJ-401 Econo Keyer II gives you a 

reliable, full feature economy keyer for squeeze. 
single lever or straight key. 
Has sidetone, speaker, volume, speed, internal 

weight and tone controls. Sends iambic, auto 
matic, semi automatic, manual. Tune function 
Dot-dash memories. 8-50 WPM. "On" LED. US(' 
9V battery. 6 9 VDC, or 110 VAC with optional 
AC adapter. MFJ 1305. $9.95. 4x2x3I/2". 
Reliable solid state keying. Keys virtually all 

solid state or tube type transmitters. 

'6495 
MFJ-405 Econo Keyer II. Same as MFJ-401 

but has built-in single paddle with adjustable 
travel. Also jack for external paddle. 4x2x3I/2" 

Optional: Bencher Iambic Paddle, $42.95. 
110VAC adapter, MFJ 1305, $9.95 Free catalog. 

Order from MFJ and try it. If not delighted. 
return within 30 days for refund (less shipping) 
One year unconditional guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $4 00 each tot shipping and handling. 

CALL TOLL FREE ... 800-647-1800 
Call 601 323 5869 for technical information, or 
der/repair status. Also call 601-323.5869 out 
side continental USA and in Mississippi.  

MFJ ENTERPRISES, 
INCORPORATED 

Box 494. Mississippi State, MS 39762 , 

.- See List ot Advertisers on page 114 



Don H. Gross W3QVC 

RD 6, Scaife Road 

Sewickley PA 15143 

Bert C. De Kat VE3DPB 

PO Box 137 

Lynden, Ontario 
Canada LOR 1TO 

Coherent CW for VHF 
will it work? 

The so-called system of 
"coherent CW," which 

is actually a form of 
matched filtering with ex-
tremely narrow band-
widths, has been applied to 
the high-frequency spec-
trum and should have inter-
esting VHF applications. In-
formation is typically com-
municated at a bandwidth 
of only 10 Hz, resulting in a 
remarkably high signal-to-
noise ratio. Successful con-
tacts have been carried on 
at low power levels (such as 
1 Watt) on 80 meters and 
over long distances (Califor-
nia to Asia) on 20 meters. 

INPUT 

CENTER FREQUENCY 
X4 REFERENCE 

Interesting technical by-
products have been the de-
velopment and use of the 
Petit filter with readily ad-
justable narrow band-
widths, the production and 
use of high-quality frequen-
cy synthesizers, and major 
advances in frequency sta-
bility, along with greatly im-
proved methods of frequen-
cy measurement. Another 
important factor is the use 
of keyers with precision 
timing and phasing for each 
bit of each Morse element, 
using either the Accu-Keyer 
or special computer keying 
programs. 
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To our knowledge, the 
application of all of these 
technologies has not been 
made to VHF communica-
tion, but some of them may 
hold promise for important 
future advances at these 
higher frequencies. 

Why Narrow Bandwidth 
at VHF? 

The use of FM and the 
promise of packet commu-
nication of digital informa-
tion at high speeds has 
drawn attention to the ad-
vantages of the wider band-
widths available at VHF. 
But for some applications, 
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Fig. 1. Block diagram of the Petit filter (originally appeared in QST, May, 1981). 
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a completely opposite ap-
proach may be better. Sup-
pose that we would prefer 
to get maximum range or 
highest intelligibility for on-
ly a brief message or one 
that might just as well go 
slowly. This could be, for in-
stance, where the most im-
portant information might 
be evidence of contact 
through call letters and a 
signal report 

Let us make a simplifying 
assumption (not exactly 
true) that the methods of 
modulation and detection 
would be the same for ei-
ther wide- or narrow-band-
width communication and 
that the bandwidth re-
quired is the same as the 
bits sent per second. Curi-
ously, 10 kHz completely 
filled for one second with 
10,000 bits of information 
(as in a packet) would trans-
mit exactly the same num-
ber of bits as 1,000 separate 
channels, each 10 Hz wide 
and each transmitting only 
10 bits during the second 
(as in CCW). Noise power on 
each channel is proportion-
ate to channel bandwidth. 
So, for the same signal-to-
noise ratio, each narrow-
band signal using one milli-
watt would do as well as the 
packet transmitter using 1 
Watt All the narrowband 
stations together would use 



1 Watt—or if we preferred 
to use only one channel, we 
would use the same total 
amount of energy by taking 
1,000 seconds to send the 
same message! 

Thus, neither method has 
an inherent advantage in 
bits of information per unit 
of transmitted energy. So 
our choice will be made by 
whether we prefer speed at 
higher power or slowness at 
lower power (or perhaps 
greater range at the same 
power, at the sacrifice of 
speed). 

We should note that if 
the total time is minimally 
used by packets or if the 
total frequencies are mini-
mally used by lower-power 
narrowband signals, the 
chances of interference to 
either mode by the other 
mode in the same frequen-
cy range are very slight. 
Each tends to be immune to 
the other. (This will not ap-
ply, of course, if some 
greedy DXer tries a kilowatt 
on CCW!) 

The Narrowband 
Matched Filter 

We usually think of 
Morse code in terms of dot 
and dash patterns, each at-
tached to a particular let-
ter, number, etc. But Morse 
can be just as well con-
ceived as a digital system 
based on an "on" (= one) or 
"off" (= zero) condition 
during a series of equal 
time intervals. Each time in-
terval would be the length 
of a dot. A dot is a single 
one. A dash becomes three 
consecutive ones. A space 
within a character is usually 
one zero, between charac-
ters is three consecutive ze-
roes, and between words is 
seven consecutive zeroes. 

If the timing of the Morse 
transmitter is precisely con-
trolled, it will be sending a 
serial stream of digital in-
formation in classical bina-
ry form. Then a receiver can 
be constructed with a filter 
and detector carefully 

matched to decipher the 
digital message. 

Despite the title of "co-
herent" CW, there is no way 
to preserve the phase co-
herence between the trans-
mitted and received waves. 
Ionospheric or tropospheric 
media always cause some 
phase disturbances. The 
true essence of CCW is in 
the use of a matched filter. 

At code speeds used by 
amateurs, bandwidths of 
matched filters can be ex-
tremely small. Typical dot 
lengths are a tenth of a sec-
ond, producing about 12-
wpm code speed. A Petit fil-
ter matched to such a signal 
has a 3-dB bandwidth of on-
ly 9 Hz. This allows for an 
outstandingly good signal-
to-noise ratio. 

The Petit Filter 

The Petit filter refers to a 
design  by  Ray  Petit 
W7GHM. Although the de-
tails of its circuit are de-
scribed in the bibliography 
at the end of this article and 
will not be repeated here, a 
block diagram is shown in 
Fig. 1. The filter has several 
distinct features: 
1. It operates near zero 

beat. Usually the filter bfo 
is at 1 kHz and it tunes to a 
receiver signal output very 
close to 1 kHz. 
2. Two filter channels 

are used with a 90-degree 
phase difference between 
them. This quadrature phas-
ing is necessary because 
near zero beat there is al-
ways the possibility that 
output in one channel 
alone might be in such a 
phase as to give almost no 
output. In that case, the 
quadrature channel output 
would be nearly maximum. 
Adding the two channels 
ensures an output when-
ever a signal is really pres-
ent. The phase shift be-
tween the two 1-kHz-filter 
bfo signals is obtained by 
properly dividing 4 kHz by 4. 

3. Matching is achieved 
by using a high-precision 
secondary frequency stan-
dard to control all func-
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Fig. 2. Petit filter response curve (originally appeared in CQ, 
June, 1977). 

tions on both transmitter 
and receiver. This not only 
ensures close tolerance in 
receiver tuning (within 1 
Hz), but also close syn-
chronization between re-
ceived digital pulses and fil-
ter pulse sampling. A con-
trolled-pulse repetition rate 
is not sufficient to hold this 
synchronization; the phas-
ing of the time sampled by 
the filter must also be ad-
justed so that the transmit-
ted signal is framed within a 
"window" opened to each 
signal pulse. Ten phasing-
switch positions allow ad-
justment of the framing in 
10-ms steps. Initial adjust-
ment is made by listening 
for the clearest reception of 
a series of transmitted dots. 
4. Each 100-ms window 

opening is the result of an 
integrating circuit in each 
filter channel. The integrat-
ed output is remembered 
for the next 100 ms by a 
sample-and-hold circuit. 
The latter either sets the 
level of a tone modulator 
for audio readout or else 
crosses a threshold for digi-
tal detection. At the end of 
the 100-ms interval, the out-
put of the integrator is 
dumped by a shorting 
switch so that the next sam-
ple can begin. Note that the 
total independence of each 
sampling time interval dis-
allows the "ringing" so 
common to very selective 
bandpass filters. Ringing is 
a condition of slow buildup 
and decay that can make a 
Morse signal sound so 
mushy as to be unreadable. 
The Petit filter is immune to 
ringing. 

The selectivity curve of 
the Petit filter is shown in 
Fig. 2. It does have side 
lobes that are still fairly 
high, although they remain 
quite close to center fre-
quency. These side lobes 
might be diminished or 
eliminated by using other 
kinds of filters or by modi-
fying the Petit filter. They 
are partly the consequence 
of the assumption in the de-
sign of the Petit type of fil-
ter that the Morse digital in-
formation is In pulses with 
zero rise and fall times—an 
inaccurate assumption. 
Bandwidth may be ad-

justed easily by changing 
the sampling time interval. 
For instance, 1-second dot 
intervals will produce a 
bandwidth of only about 1 
Hz, pulling signals out of 
the noise in a most impres-
sive manner. 

Signal-to-Noise 
Improvements 

Some taped samples of 
80-meter signals received 
by W3QVC and lab tests 
by W7G HM using the Petit 
filter are available for 
loan/purchase/copy from 
W3QVC at a minimal cost. 
On an abstract numerical 

basis, signal-to-noise ratio is 
inversely proportional to re-
ceiver bandwidth. Thus, a 
10-Hz-wide channel would 
give a signal-to-noise power 
advantage of 210 times (23 
dB) compared to a 2100-Hz 
channel (a typical band-
width for SSB voice com-
munication). 
In practice, the human 

ears and brain allow a de-
gree of concentration on 
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the single tone of a CW sig-  frequency stability is within 
nal that is the equivalent of  its bandwidth. Channels 10 
a much narrower band-  Hz wide will tolerate errors 
width than the wider filter  of only a few Hz. Two fac-
would indicate alone. This  tors affect frequency stabil-
effect has varying evalua-  ity: (1) phase changes due to 
tions. One estimate (Wood-  variations in the propaga-
son, QST, May, 1981) is that  tion characteristics of the 
"this skill is worth at least a medium through which the 
6-dB margin when using a wave is sent, and (2) the ac-
2300-Hz filter. QRM, how-  curacy of the frequency-
ever, is often a confusion  control systems for the 
factor and therefore causes  transmitter and receiver. 
more degradation of copy  Phase changes during 
than an equivalent amount  propagation set an almost 
of random noise. These psy-  absolute limit to the nar-
chological factors are diffi-  rowness of the bandwidth 
cult to quantify, but prob-  that can be used. How 
ably reduce the advantage  could we imagine, for in-
of CCW over ordinary CW."  stance, that a VHF signal 
Woodson then gives  broadly modulated by the 

comparisons of CW and  undulations of aurora re-
CCW at different power lev-  flection could be contained 
els in 14-MHz communica-  within a 10-Hz channel? 
tions in 1975 between 
R1ZZR and W6BB. Both  So far we do have some 

modes were taped simulta- 
experience with CCW in 

neously on separate stereo  long-distance HF communi-
channels and each channel cation. Woodson says: "For 
was played back to four  14-MHz signals, motion in 

moderately experienced the F layer typically pro-

CW operators The conclu- duces 2 or 3 Hz of phase (or . 
sion saw "an estimated  frequency) modulation for 

a 13-W CW signal as equiva- IA to W6 path. (We have 

lent to a 0.1-W CCW signal  also observed what appears 

in communications effec- to be propagation time de-

tiveness, or a 24-dB superi- 
lays under poor band condi-

ority for CCW." (He should  tions.)" Woodson goes on 
have said "21 dB" for that  to speculate about VHF ap-
power gain.)  plications: "CCW might be 

The taped laboratory ex- used for [ME communica-

periments of W7GHM indi-  tion, but the problem is 
cate that a CW signal 5 dB  complicated because of 
below the white noise level  lunar-motion Doppler ef-
using a 500-Hz filter is just  fects. One might need a 
barely audible and only oc-  computer to calculate the 
casionally readable The  frequency at which the sig-. 
addition of a 10-Hz-wide  nal is expected to return." 

Petit filter brings it to an  A more practical solution 
easily copied level at what  to the Doppler problem 
Petit describes as a "signal-  with satellite repeaters 
to-noise ratio of 12 to 15  might be reached through 
dB."  tight phase-locking to the 
When Petit then drops a satellite beacon signal, fol-

signal 14 dB below the  lowed by computerized se-
noise and changes his filter  lection of the receiver fre-
to only 1-Hz bandwidth, the  quency for a given transmit-
results are truly astonish-  ter. Even this would involve 
ing. The signal goes from  the solution of a complex 
completely lost in the noise  puzzle. 
up to 15 dB above the  VHF experimenters will 
noise—a gain of 29 dB!  have to discover what at-

mospheric conditions will 
Frequency Stability  allow the practical applica-

A narrowband system  tion of CCW to the VHF and 
can work only if its overall  UHF bands. Exactly what 
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phase shift is introduced in 
tropospheric propagation? 
Can frequency modulation 
be confined to 2 or 3 Hz? 
On what bands, under 
which circumstances? 
Questions like these, 

with answers not yet avail-
able, determine the ulti-
mate possible narrowing of 
bandwidths. But the picture 
is less cloudy, indeed hope-
ful, when we consider the 
area of equipment frequen-
cy control. 

Secondary 
Frequency Standards 

The accepted frequency 
accuracy for HF CCW 
equipment is one part in ten 
to the seventh power. This 
allows for an error of not 
more than 1 to 2 Hz in ei-
ther the transmitter or the 
receiver— adequate for 
10-Hz bandwidths. The re-
quired precision is met by 
carefully constructed 
room-temperature oscilla-
tors with temperature com-
pensation through suitable 
capacitors across the crys-
tal. 

VHF CCW calls for at 
least an order of magnitude 
of improvement in frequen-
cy accuracy. Frequency 
standards dependable to 
one part in ten to the eighth 
are not so simple. They use 
excellent crystals and both 
crystal and oscillator are 
enclosed in two concentric 
proportionately tempera-
ture-controlled ovens. The 
one ray of hope for amateur 
use of these standards is 
that they are available on 
the surplus market from 
time to time, currently cost-
ing about $75. 
The setting of the exact 

frequency of such a stan-
dard is also a problem— but 
not unsolvable. HF propa-
gation phase shift makes 
WWV unusable for most 
people for standardizing 
frequency to better than 
one part in ten to the 
seventh. Higher accuracies 
can be obtained from one 
of three comparisons: (1) 
with WWVB at 60 kHz, (2) 
with Loran C at 100 kHz, or 

(3) with TV network color-
burst signals. 

Comparison With 
Primary Standards 

Don Gross has developed 
a receiver that allows the 
signal from WWVB to gate 
a frequency counter. The 
frequency of his secondary 
standard is multiplied by 
ten, resulting in a 10-MHz 
wave to be counted. By us-
ing 100-second gate times, 
his standard can be mea-
sured to parts in ten to the 
ninth. Counting errors are 
typically only 1.4 digits (or 
1.4 parts in ten to the ninth) 
during the midday hours 
when 60-kHz propagation is 
most stable. The addition of 
a voltage-variable capaci-
tor to the frequency stan-
dard allows easy trimming 
adjustments to a part in ten 
to the ninth. Drift is so slight 
that such trimming is need-
ed only two or three times a 
week. 
Such high accuracies are 

possible when WWVB is re-
ceived on a good balanced 
and shielded loop antenna 
and when the receiver 
bandwidth  is narrow 
enough to provide a good 
signal-to-noise ratio. The 
Gross receiver converts the 
60-kHz signal to 1.11 kHz, 
where it passes through an 
N-path filter only 0.1 Hz 
wide. It is then re-converted 
to 60 kHz, limited and zero-
crossing detected, then fre-
quency divided to provide 
the counter gate control. 
Both the down- and the up-
conversions use heterodyn-
ing frequencies derived 
from the secondary stan-
dard. 
Bert De Kat has devel-

oped an effective and fairly 
simple method of measur-
ing frequency by using Lor-
an C. He uses a switch-con-
trolled frequency-divider 
system to derive from his 
secondary standard the 
pulse repetition rate (PRF) 
of any Loran C station. (This 
divider is derived from Fig. 
7, Burhans, 73, May, 1978, 
ignoring the slave window 
timer.) He sets his PRF to 



coincide with the nearest 
station and uses this local-
ly-derived signal to trigger 
his oscilloscope. A broad-
banded 100-kHz shielded 
loop and amplifier provide 
the Loran C signal to be dis-
played on the scope. By 
switching to a one-digit mis-
count in the divided fre-
quency, the position of the 
display can be slowly 
moved across the screen 
until it reaches a suitable 
spot; the count is then cor-
rected and the waveform 
stays in position. By using a 
high-grade oscilloscope, it 
is possible to expand any 
small portion of the 
100-kHz waveform. By 
choosing the third zero-
crossing of a pulse being 
built up, it is easy to keep 
track of the length of time 
that part of the wave moves 
across a measured part of 
the screen. This information 
can be used to measure the 
phase drift of the secondary 
standard. This measure is 
highly accurate, since the 
chosen part of the wave-
form is purely ground-wave 
and therefore stable in its 
propagation. Frequency is 
readily measured in parts in 
ten to the ninth or better. 
Other methods of precise 

frequency measurement 
are covered in the bibliog-
raphy. 

Frequency Synthesizers 

Since every frequency 
and timing element must be 
accurately controlled, high-
quality frequency synthe-
sizers are important. Ray 
Petit has done outstanding 
work in this direction. Al-
though the bibliographic 
references to his synthesiz-
ers do not represent his lat-
est developments, they 
show examples of excellent 
equipment that can be used 
to tune in either 100-Hz or 
10-Hz increments, all 
phase-locked to the second-
ary frequency standard. 

Keyers 

The keyer that lends it-
self especially well to the 
timing requirements of 

CCW is the Accu-Keyer de-
scribed in many issues of 
the ARRL Radio Amateur's 
Handbook. The oscillator 
part of this keyer is elimi-
nated. A 10-Hz square wave 
derived from the frequency 
standard is connected in its 
place. This same 10 Hz is 
sent to the clock input of 
two D flip-flops: The Q out-
put of one of these goes to 
the dot input of the keyer, 
the Q output of the other 
provides the dash input 
The paddle (preferably a 
dual squeeze type) con-
nects to the D inputs of the 
flip-flops. Debouncing can 
be arranged by connecting 
a resistor from each paddle 
output to the keyer positive 
voltage and a capacitor 
from each paddle to 
ground. CMOS versions of 
the Accu-Keyer are easily 
constructed and they are 
advantageous. The result of 
this circuit modification is a 
keyer that follows the 
desired CCW timing cycle 
to perfection. 

Computerized keying is 
becoming increasingly pop-
ular. Some commercial key-
ers can be modified for the 
external timing and phasing 
required for CCW; others 
cannot. W3QVC had hoped 
that his M-80 Morse pro-
gram for his TRS-80 would 
be adaptable to CCW. Al-
though its keying speed can 
be fine tuned, its phase can-
not be linked to the second-
ary frequency standard. As 
a result, with much that has 
been learned from volume 
4 of the Disassembled 
Handbook for the TRS-80 
mentioned in the bibliogra-
phy, he is encouragingly en-
gaged in the production of 
a machine language Morse 
program for the TRS-80 (ei-
ther Model I or Model Ill) 
that can use external clock-
ing derived from his fre-
quency standard. 

Conclusion 

CCW is just beginning to 
make its mark in amateur 
radio communication. With 
all the technological ad-
vances now at hand, there is 

P E LINE 

FILTE 
These filters protect any sensitive electronic 
equipment from power line transient damage 
and radio frequency interference. Both 
models offer surge suppression for 
power line "spikes". RF inter-
ference is suppressed using 
both inductive and 
capacitive components. 
Ideal for computers, 
test equipment, or TV. 

1F2— A duplex outlet, 120V. 8 amps . .$39.95 

LF6— Three separately filtered duplex outlets, 
120V, total fused capacity 15 amps, 
power switch and indicator lamp  $69.95 

Add $2.50 shipping and handling per order. 
Send check with order and provide street 
address for UPS shipment. Ohio residents add 
Sales Tax. Charge card buyers may call toll-free 

<=0 DRAKE 

Model 

LF7 

laSA 

1-800-543-5612 
In Ohio, or for 
information, call: 
1-513-866-2421 

R. L. DRAKE COMPANY 
540 Richard Street, Miamisburg, Ohio 45342 

  INSTITUTIONAL AND DEALER INQUIRIES INVITED 

every reason to consider 
the possible usefulness of 
CCW in the VHF range. 
There is plenty of room for 
new experiments! • 
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Electric Health via Negative Ions 
combatting an invisible menace 

Sdentists studying "ill winds" have unearthed 
some amazing facts. First of 
all, there really are ill winds, 
air masses that produce 
nervous and physical symp-

toms in weather-sensitive 
people. 
In our country, these 

symptoms have long been 
considered purely psycho-
logical, or just in one's 

Inside the ion generator. Old hair dryer (without heating 
elements) is used to disperse ions. 
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mind, but in other countries 
such as Germany and Isra-
el, they have long been re-
lated to bad winds, the 
Foehn in Germany and the 
Sharan in Israel. 

Scientists have found 
that these air masses pro-
duce measurable changes 
in our bloodstream. And 
they believe they have 
found out how. 

It seems that even before 
these winds sweep across 
an area, the positive ioniza-
tion of the air increases 
enormously. In normal air, 

for every four negative ions 
there are five positive ions. 
These positive ions in 

some way seem to increase 
the serotonin in the blood. 
This is a hormone whose 
properties are just now be-
ing investigated. Already 
we know serotonin has a 
great deal to do with our 
nervous condition, our 
moods, etc. 
Before the ill winds 

come, the positive ioniza-
tion of the air increases 
over 3000%. It's no wonder, 
then, that people can be af-
fected. Doctors in Israel 

Complete negative-ion producing and sensing system. 
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Fig. 1. Schematic of negative-ion-sensing electroscope. 

often treat the nervous and 
physical ailments of their 
patients at these times by 
drugs that inhibit the action 
of serotonin, with almost 
magical results; moods 
change dramatically. 

In our country, we also 
have such ill winds: the San-
ta Ana in California and the 
Chinook of the Rocky 
Mountains. You have per-
haps experienced the exhil-
arating effects of the air at 
the seashore, near a water-
fall, or in the mountains. In 
such places, the negative 
ions predominate. 

As we become more and 
more "civilized," we also 
live in more completely air-
conditioned environments. 
This air-conditioning not 
only warms or cools the air, 
it often deprives it of most 
of its negative ions. Air pol-
lution outside our homes 
has the same effect. Tobac-
co smoke, besides being of-
fensive to many noses, also 
depletes our working and 
living environments of neg-
ative ions, thereby adding 
to our nervous tension, so 
we pull out another ciga-
rette, compounding the 
felony. 

The mood we are in while 
we work is important. The 
Federal Aviation Admini-
stration is even studying the 
possibility that the imbal-
ance in positive/negative 
ion concentration in cock-
pits may contribute to pilot 
error, resulting in dangOr-
us situations for all on a 
flight. 

This new knowledge of 
our environment and how it 
affects us has promoted the 

rise of several companies 
producing negative-ion gen-
erators, on the theory that if 
we can change the ion bal-
ance in our living or work-
ing environment to favor 
the negative-ion concentra-
tion, it will result in better 
feelings and better work, as 
well as help purify the air. 

Most of these companies 
are really trying to give us 
something for our money, 
but some do it better than 
others. Some ion generators 
produce mostly ozone, 
which is not the negative 
ions we want; in fact, it has 
been found detrimental to 
health. 

Later in this article I will 
detail how you can build 
your own negative-ion gen-
erator. But first we should 
have a way of telling wheth-
er we are really getting neg-
ative ions or positive ions or 
just ozone. We can't see 
any of these. Ozone we can 
detect if our nose is in good 
functioning condition, but 
only our moods could tell 
us whether there are too 
many positive ions in our 
environment. 

So, although we can pro-
duce our own negative ions, 
we heed a method of de-
tecting these helpful ions. 
What we need is a negative 
electroscope. You may be 
familiar with electroscopes 
used in high-school science 
classes, two-leaf affairs 
made of thin foil which sep-
arates when electrostatical-
ly charged. The difficulty 
with these is that they will 
react to either a positive or 
a negative charge. So we 
still are in the dark as to 

IOW 

1205 

015,F OR MORE 
?KV 

NEGATIVE ION POINT IS/ 

Fig. 2. Negative-ion generator. 

which ions we have gener-
ated, if any. 

The Negative Electroscope 

Fig. 1 shows how to build 
a simple negative electro-
scope which reacts to a 
concentration of negative 
ions. As you may know 

FAN 

from your knowledge of 
vacuum tubes, a negative 
charge on the grid of a tube 
prevents current from flow-
ing in the tube. In this cir-
cuit the grid is connected to 
a pick-up plate some five 
inches (13 cm) in diameter. 
When this plate is in a nega-

Outside view of electroscope. 

Inside the electroscope. 
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1̂), Tune In...With 
1.9maviTORING TIMES 

Published Bi-Monthly 

Take charge of your scan-
ner or short wave receiver. 
Learn where to look and 
when to listen with help 
from MONITORING TIMES, 
the only broad-spectrum 
publication  written for 
serious listeners. 

There s an adventure waiting at 
your fingertips. Tune in drug 
smuggling communications, spy 
networks, Space Shuttle support 
broadcasts, military and govern-
ment air-to-ground radio, pirate 
and clandestine transmissions, 
ship-to-shore  links--and  much, 
much more. 

Send for FREE sample copy today. 
Please write to: 

MONITORING TIMES 
140 Dog Branch Road 
Brasstown, N.C. 28902 

tive field (negative ions pro-
duce a negative field), it 
places this negative charge 
on the grid of the tube and 
the neon bulb in the plate 
circuit goes out, showing 
that current in the tube has 
been cut off by a negative 
charge on the grid. 
Any triode tube may be 

used, or a multi-element 
tube with the screen grid 
connected to the plate (ig-
nore other elements except 
filament, cathode, and 
grid). If the cabinet is made 
of wood or plastic, you 
don't need the isolation 
transformer. But be careful 
that no high voltage is on 
any external surface. 
I found an aluminum 

plate from a discarded per-
colator to be about the 
right size. I mounted the 
neon bulb (with its resistor) 
in the ready-made hole in 
the center of this plate. 
Then it was simple to 
mount a small filament 
transformer and the tube 

socket to the back of this 
plate. I didn't use an isola-
tion transformer as only the 
plate connected to the grid 
can be touched from out-
side, and it has only the 
voltage of the surrounding 
air. 
Usually the neon bulb 

will be on because the or-
dinary air conditions are 
positive, which allows some 
plate current to flow. 
Touching the plate will 
sometimes cause the neon 
to go out, but more often 
than not it will light bright-
er. You can experiment with 
this electroscope by comb-
ing your hair and bringing 
the comb next to the plate 
or walking across the carpet 
towards the plate. As you 
will find, most of the static 
charges produced are of a 
positive polarity and will 
make the neon glow even 
brighter. 

The Negative Ionizer 

To build the negative 

ionizer (Fig. 2), I bought a 
surplus 6-kV transformer, 
formerly used for a bug-
killer. If you have an elec-
tronic background and 
don't mind the size of your 
ionizer, there is an alterna-
tive to a high-voltage trans-
former. If you have an old 
working TV set, you could, 
with some wiring changes, 
bring out the negative high-
voltage lead of your TV fly-
back power supply and use 
it to generate your negative 
ions. The anode lead going 
to the picture tube is posi-
tive. In front of the ordinary 
TV set you will find an over-
abundance of positive ions. 
Perhaps this is partly the 
cause of our moody reac-
tion to television! 
I used an ordinary 2AV2 

tube for rectifying the high 
voltage. If you have some 
very high-voltage diodes, 
these could be used, but 
they are not as tolerant of 
sparks and corona dis-
charge as tubes are. 

Build the whole ionizer in 
a wooden or plastic case or 
insulate heavily—five or six 
kilovolts is lethal! The extra 
10-megohm resistor (actual-
ly three 3.5M resistors) is in 
the positive lead to ensure 
that anyone coming into ac-
cidental contact with the 
cathode, or negative-ion 
lead, will not be seriously 
shocked. According to 
Ohm's Law, this 10M resis-
tance would allow about 
0.7 mA of current to flow. 
You probably get much 
more than this in the thou-
sand-volt shock you get by 
walking across the carpet 
and touching someone. 

Despite this 10M precau-
tion, shield the negative-ion 
point or cluster as well as 
possible from prying fin-
gers. Be sure to keep the 
whole apparatus out of 
reach of children alto-
gether. The shock that one 
can get from this ionizer is 
not serious but could easily 
produce a jerk of the arm 
that could upset and knock 
down the ionizer with more 
serious consequences. As 

when you open the back of 
your TV set, the best advice 
is: Don't! And the next best 
is: Know what you are doing 
and be careful! 
The capacitor I used to 

store up the 6-kV charge 
was the 0.015-µF capacitor 
that came with the bug-
killer. To build a better 
charge, a higher capacity 
could be used here (but be 
sure it is a high-voltage 
type). With the 6 kV, I had 
some trouble with arcing 
and corona discharge at the 
tube socket. The 10M resis-
tor helped reduce this, and 
some anti-corona spray 
made it manageable. The 
corona discharge usually 
produces positive ions, so it 
is undesirable. 
I first made the negative 

discharge element a point 
(a filed-down iron nail), but 
later added some extra 
points to increase the dis-
charge. Perhaps you would 
like to use a piece of copper 
mesh such as is used in 
cleaning utensils. In any 
case, try to shield this in 
some way or keep it out of 
reach of children. 

I found the 6-kV bug-
killer transformer had 
enough space to wind a few 
extra turns on, to light up 
the filament of the 2AV2. If 
you can't do this or decide 
to use another rectifier, a 
separate transformer could 
be used for the filament. 
One advantage to using a 
high-voltage diode would 
be the saving of this extra 
transformer. 

I also enclosed in my box 
an old hair-dryer blower 
(the heating element had 
burned out). In series with 
this I connected a 10-W re-
sistor to slow it down a bit. 
In this way I had a slight 
breeze blowing up out of 
the ionizer to disperse the 
negative ions generated. 
But this is a refinement that 
may not be necessary. 

"An ill wind blows no one 
good" says an old adage. 
Build this ionizer and be 
prepared to combat this in-
visible menace.• 
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BROAD BAND 
FOLDED DIPOLE MODEL 

BARKER & 
WILLIAMSON'S 

B & W's Broad Band Folded Dipole covers all amateur 
bands including the new 12, 17, and 30 meter bands. 
Also covers CAP frequencies, MARS. Military or any 
frequency from 3.5-30 MHz. Being used throughout the 
world! Total length only 90 feet long—spreader spacing 
19 inches. SWR—less than 2:1 from 3.5-30 MHz. Rugged 
construction for long life. Can be installed as a flat top 
inverted "V" or sloper. Also available for 2---22 MHz. 
Power handling capability 2 KW-4 KW PEP Supplied 
completely assembled will RG 8 type cable with SO-
239 connector. Terminated with PL-259 connector on 
each end. Patent Pending. 
Price $149.50 
Cable available in the following sizes: 

25 ft. $18.25 
50 ff. $26.00 
75 ft. $33.75 
100 rt. $41.50 

Barker & Williamson. Inc. 

4111 : B &W  
10 Canal Street 

VISA 

Bristol, Pa. 19007   
Phone #215-788-5581 

ok.e 

_ACP' 0-
\T. 0 

cpv 

2 Meter 
"All Mode" 
Amplifiers 
FM - SSB - CW 

B108  10 W in  80 W. out 

B1016 10 W in  160 W. out 

B3016 30 W. in  160 W. out 

B 2 3 2 W  in  30 W. out 

*ci• 

$179.95 

279.95 

239.95 

89.95 

These amplifiers, except B23, have bui t in RX pre-

amps. The B108 and B1016 may be ,sed with His 

or transceivers  They will key with 1 Watt input.  Dual Purpose 
for HT or 

RC - I Remote Control  $24.95  Xcvr! 
SEE YOUR NEARES1 DEALER FOR INFORMATION 

MIRAGE COMM. EQUIP., INC. • P.O. BOX 1393 • GILROY, CA 95020 • (408) 847-1857 

YEAR 
WARRANTY 

NEW for 220! 
C22 AMPLIFIER 
All-mode/2W in — 20W out 
200MW to 5W Drive 

snips 
NEW FOR 220! 
C106 AMPLIFIER 

SSB, FM, CW 
10W in — 60W out 
2W in — 30W out 

199" 

RINGO 
RANGER II 
7dB GAIN 

HIGHEST GAIN 
2 METER OMNI 

OUTPERFORMS 
CONE AND 
DOUBLE ZEPP 

WORK MORE STATIONS 

ELIMINATE NOISE 

LIGHTNING PROTECTED 

ACCESS MORE REPEATERS 

ASSEMBLE EASILY 

INSTALL QUICKLY 

A COMPLETE ANTENNA 
ALL PARTS INCLUDED 

600,000 HAPPY USERS 
BECOME ONE TODAY 

ARX-2B 134-164MHz 
ARX-220B 220-225MHz 
ARX-45013 435-450MHz 

MOBILE 
RANGERS 
MORE RANGE 

3 dB GAIN 

5/8 ASTAINLESS WHIP 

GRIP TIGHT 90LB 
MAGNET 

CHROME PLATED BASE 

NEAT APPEARANCE 

THUMB LOCK ADJUSTMENT 

NO WHIP CUTTING 

LOW PRICE 

MAGNETIC MOUNTS 
AMS-147  146-148 MHz 
AMS-220  220-225 MHz 

TRUNK LIP MOUNTS 
ATS-147  146-148 MHz 
ATS-220  220-225 MHz 
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Jim Hyde WB4TYL 

511 IzIar Street 

Waycross GA 31501 

Meyer Minchen AG5G 

1753 North Boulevard 

Houston TX 77098 

The Very, Very Best CW Filter? 
costs under ten bucks 

W ith dozens of pub-
lished designs for 

audio filters, and with 
thousands of electronics 
engineers sitting around sip-
ping wine and admiring 
their diplomas, however in 
the name of Hiram Percy 
Maxim do a couple of 
kitchen-table tinkerers get 
off calling this "The Very, 
Very Best CW Filter"? What 
makes this one worth your 
attention? 
Well, for openers, we've 

got four aces: 

INPUT 

Fig. 1. 

• It works. (Slicker than a 
politician on the day before 
election.) 
• The price. (How does 
less than $10 sound?) 
• Adjustable bandpass. 
(Continuously adjustable 
from less than 30 Hz to full-
open. That represents a Q 
of 25 down to a Q of 
nothing.) 
• It's simple. (You can 
build it in less than an hour. 
You don't have to under-
stand—just follow the pic-
tures and the instructions.) 

So if you're tired of 
crackles, pops, roars, whis-
tles, and worse yet, interfer-
ing stations, this is the 
gadget for you. You can 
dial them out almost like 
magic! 
The filter uses only one 

integrated circuit, the 
LM-324 quad op amp, 
which is available at Radio 
Shack for about $1.50. Also 
required are some resistors 
and capacitors, a speaker, 
and a power supply (bat-
teries will do). If you'd 
rather travel by Cadillac 
than skateboard, add a 
phone jack and construct a 
power supply as shown in 
Fig. 3. 
The design is nothing 

new—as a matter of fact, it 
is based on a filter design 
shown in the spec sheet for 
the LM-324. We have added 
to the design to provide for 
an adjustable bandpass, 
and we have tried to write 
simple directions for con-
struction. Those who are ex-
perienced builders are not 
likely to need or follow our 
instructions, so we are 
writing for the person who 
has never, ever even seen 
an integrated circuit. 

Decisions, 
Decisions, Decisions 

OK, if you are convinced 
that you can live no longer 
with QRM and QRN, it's 
time to make some deci-
sions. 
(a) What kind of cabinet? 

How about a cigar box; 
maybe a small plastic box; 
or try one of those small 
metal card-file boxes from 
the stationery counter at 
Wool co. 
(b) Chassis—Experienced 

builders will probably use 
perfboard or printed cir-
cuits, but beginners will 
probably do better with a 
small piece of plywood, 
about 3" X 5". Use small 
nails for terminals or tie-
points, preferably soldered. 
(c) Power supply—The 

operating voltage can be 
anything from 5 to 14 volts. 
The unit draws 120 mA at 9 
volts. An ordinary 9-volt 
transistor radio battery will 
give about 4 hours con-
tinuous service, but four C 
or D cells in series will last 
several hours longer. (Later 
we will discuss the elimina-
tion of the transistor post-
amplifier. Without the tran-
sistor, the unit draws only 
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20 mA at 9 volts. Your bat-
tery would last a long time 
assuming you remember to 
turn off the power when the 
unit is not in use.) 
If you opt to construct a 

power supply to operate 
from house current, try the 
one in Fig. 3. It's simple and 
inexpensive. 
(d) Phones, speaker, or 

both? —The design shows a 
speaker within the unit, but 
if you feel you might want 
to use phones, install a 
phone jack. Sorry, we can't 
draw a picture for this; 
there are just too many 
types of phone jacks. Con-
sider, though, that the out-
put of the filter is at a con-
stant volume regardless of 
the input. Many times you 
will hear a signal at full 
volume that you cannot 
hear at all with the unaided 
ear. You don't have to de-
pend on phones to pick out 
the weak ones. 
(e) Center frequency— 

This unit should have a 
center frequency (in its 
sharpest mode) of about 
700 Hz. That is, if ca-
pacitors C1 and C2 are ac-
tually 0.1 uF. Unfortunate-
ly, capacitors are flighty 
things; the actual capaci-
tances are almost never 
the same as the marked 
capacitances. So, "ye pays 
yer money, and ye takes 
yer chances." More like-
ly, the center frequency 
will be about 5% to 10% 
below the designed center 
frequency. If you would 
like a different center fre-
quency, the Design Notes 
give alternative component 
values. 

About Construction 

The LM-324 looks like a 
fat centipede. Pins are 
numbered counterclock-
wise beginning to the left of 
the notch when viewed 
from the top. (Remember, 
George, that's clockwise 
when viewed from the bot-
tom or pin side.) Most ICs 
also have a small dot mark-
ing pin 1. If this is your first 
IC project, invest six bits in 
a 14-pin wire-wrap IC sock-

SI .A 

R2 
100K 

CI 

RI 
iOOK 

BAND PASS 

R3 

p56K 

)F- "  

IC I 

06 
56K 
wb 

07 
180K 
•••••   

R  120K 
C3 
iOyF 

5-12 VOLTS 
/77 

R9 
56K 

R8 
100K 

et (that's the one with the 
long pins). It'll save a lot of 
cussing— believe it! 
The bandpass control 

(R1) may be 50k to 100k 
Ohms. The filtering is 
sharpest when R1 is set at a 
high resistance, and when 
R1 is very low, the bandpass 
is so wide it seems there is 
no filter at all. When R1 is 
at 80k Ohms or higher, the 
bandpass is less than 4% of 
the center frequency, which 
is too narrow for ordinary 
CW use. Most noise disap-
pears when R1 is set at 
about 30k Ohms, and a set-
ting of 50k Ohms will nar-
row the bandpass to less 
than 40 Hz. 
Make your connections 

to the power switch (51) so 
that when the power is off, 
the signal is bypassed 
around the unit direct to 
the speaker. See the illustra-
tion in Fig. 1. 
The transistor used as a 

post-amplifier needs to 
have a power dissipation 
rating of better than 1.5 
Watts. The 2N2222 can han-
dle this, but if you substi-
tute another NPN, check it 
after a couple of minutes of 
use to see if it is heating too 
much. You may control this 
by putting 50 to 150 Ohms 
resistance between the plus 
voltage terminal and the 
collector of the transistor. 
(This is shown in the draw-
ing as R11. Naturally, if the 
transistor you use can han-
dle the power without over-
heating, you may eliminate 
R11.) 

Fig. 2. 

OIl 
50-150 
(SEE TEXT) 

NPN 

# RRIO  181<   IC% 

VOLUME 

PARTS LIST 
(All resistors 1/4  Watt) 

Al  50k Ohm to 100k Ohm variable resistor 
R2, R8  100k Ohms 
R3  100 Ohms 
R4, R6  56k Ohms 
R5  120k Ohms 
R7  180k Ohms 
R9  5.6k Ohms 
R10  18k Ohms 
R11  50 to 150 Ohms (see text) 
R12  500 Ohm variable resistor 
C1, C2  .1 uF 
C3  10 uF 
C4  1000 uF 
01  2N2222 or equivalent NPN transistor (see text) 
IC1  LM-324 quad op amp integrated circuit 
Si  Double-throw, double-pole slide switch 
Small speaker 
Battery (see text) 
For optional power supply see Fig. 3. 
IC socket 14-pin wire wrap 

The LM-324 filter pro-
duces reasonable volume 
into a small speaker 
without further amplifica-
tion. If your shack is not 
noisy, simply connect one 
leg of your speaker to pin 7 
of the LM-324 and eliminate 
transistor Q1 and also 
resistors R10, R11, and R12. 
The volume will then be 

enough to be heard clearly 
from a distance of 10 to 15 
feet. (Remember the weak 
signals sound just as loud as 
the strong ones.) 

Using the Filter 

Connect the input of the 
filter to the phone jack or 
external speaker connec-
tions of your rig. Turn R1 to 

Design Notes 
Desired Center Frequency 

Component  710 Hz  816 Hz  850 Hz  1020 Hz 
R4, R6  56k  51k  47k  39k 
R2 (R4 x 1.5)  82k  75k  72k  62k 
R3 (R4/623)  91  82  75  62 
R5  120k  100k  100k  100k 
R7 (R4 x 3)  160k  150k  150k  120k 
R8  100k  100k  100k  100k 
R9  5.6k  5.6k  5.6k  5.6k 
(Computed to nearest standard values—R4 and R6 are con-
sidered critical. Other values may vary up to 25%.) 
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SATURN V 
STATE-OF-THE-ART  • 

The Saturn V is a deep fringe microwave receiver for homeowners 
that are outside of the service area of local pay TV stations (i 
HBO, Showtime) It is normally used within line of sight of a trans-
mitting tower in a 50 mile range and is simply attached to your TV 
antenna mast. This unit is completely ready to install including all 
cable and mounting hardware. It is designed to be installed by the 

homeowner. 

Mx, row., ve and Satelde Systems 

XII 
M 

4558 Auburn Blvd. Suite 208 
Sacramento. California 95841  (916) 454-2190 -72 

We accept MasterCharge & Visa 

1-3  $165.00 
4.11  $120.00 
12-49  $105.00 
50-99  95.00 
100.149  85.00 
150-up  80.00 

SIB 

E3= — D 

T-I INPUT I7V 
OUTPUT 5-14V 

C4 
1000,4F 
IGV OR GREATER 

Fig. 3. Simple power supply. D1-D4 can be almost any 
diodes, or use full-wave bridge (Radio Shack 276-116/). 

its lowest resistance setting. 
With the power on, you can 
hear both the desirable and 
undesirable as you tune 
across the band. When you 
have located the signal you 
want, narrow the filter by 
adjusting R1, bandpass con-
trol, until the undesirable is 
eliminated. (You may have 
to slightly retune your 
receiver as you tighten 
down on the filter, but 
you'll soon learn to recog-
nize the center frequency 
and tuning will be fast and 
easy.) Keep the volume of 
the receiver as low as possi-

ble. If you get a chug-a-
chug sound, you're using 
too much volume. Remem-
ber, the filter will pick up 
some signals when the vol-
ume is turned so low you 
can't hear them ordinarily. 
We've tried to keep it 

simple—so if you're too 
tired to build this yourself, 
give this article and the 
parts to one of the kids.III 

Editor's Note 
Shortly before publication, 73 

learned that R5 should be 
changed to 68k for best perfor-
mance. Please note this change. 

-453 

eye, 1111: 

ORDER 
TOLL 
FREE 

TEN-TEC SPECIALS 
515 Argonaut HF XCVR 
525 Argosy HF XCVR 
580 Delta HF XCVR 
546 Omni-C HF XCVR 

TEN-TEC Accessories 
in stock at discount prices 

MJF PRODUCTS (Call for other MFJ items) 
989 New 3K W Tuner 
962 1 5K W Tuner mu/switch 
9498 300 watt deluxe tuner 
941C 300 watt tuner switch/rot' 
940 300 watt tuner switch/mtr 
4848 Grandmaster memory keyer 12 msg 
422 Pacesetter Keyer w/Bencher BY1 
408 Deluxe Keyer with speed mtr 
496 Keyboard II 
7528 Dual tunable filter 

SUPER STICK II 5/8 2m ant 

DAI WA/ MC M 
CN 520/CN 540 Watt Meters 
CN W418/CN W518 Ant Tuners 
CNA 2002 Auto 25 W Tuner 

ASTRON PO WER SUPPLIES (13 8 VDC) 
RS7A 5 amps continuous. 7 amp ICS 
RS12A 9 amps continuous. 12 amps ICS 
RS20A 16 amps continuous. 20 amps ICS 
RS2O M same as RS20A + meters 
RS35A 25 amps continuous. 35 amp ICS 

RS35 M same as RS35A + meters 
VS35 M 25 amp continuous adjustable 
VS2O M 16 amp continuous adjustable 

MINIQUAD H0.1 

ORDER I 
Orders: 
Information 
and Virginia Orders: 
Store Hours' 

59 95/69 95 
169 95/279 95 

399 95 

JULY VALUES 
1-800-36-4799 

ORDER HOURS: 11 am - 8 pm M-F 
Closed Tuesdays 
9 am - 4 pm Saturday 

399 95 
439 00 
699 00 
969 00 

287 75 
199 95 
122 00 
78 42 
69 70 

121 72  ROTOR SPECIALS 
87 15  (When purchased with Cushcraft. HyGain. KIM. 
69 69  Mosley or Hustler Triband Beam) 
296 95  ALLIANCE HD73  89 95 
78 42  CDE Ham IV  165 95 

14 95  AZDEN PCS 300 handheld. 2m  284 00 
PCS 3000 2m XCVII  284 00 

MOSLEY Antennas  CALL 
TOKYO Hy-Power 2m Amps  CALL 
SANTEC S7-7/7 440-450 handheld  239 00 
NE W SANTEC 2m Et 440 MHz h/helds  Call for quotes 
KDK FM 2025A 25 watt FM XCVR  269 95 

48 60  ' 
68 35  BIG DISCOUNTS 
87 20  KEN WOOD. ICOM, YAESU AZDEN. KDK. DENTRON 

105 50 1  — Call for our quote — 

131  95  HY•GAIN ANTENNAS  CALL FOR QUOTES 
151 95 I  NE W, TH7DX Treband Beam NO W IN STOCK. 
171 00 ' Upgrade kits for TH6DXX to TH7DX Most antennas 
124 00  now with stainless hardware 

HY-GAIN ANTENNA/TO WER PKGS  CALL 

VoCOM ANTENNAS/2m Amps 
5/8 wave 2m hand held Ant 
2 watts in. 25 watts out 2m Amp 
200 mw in. 25 watts out 2m Amp 
2 watts in. 50 watts out 2m Amp 
MIRAGE AMPS Et WATT METERS 
MP1/ MP2 Watt Meters 
2m Amps 823. 81016, 8108. 83016 
UHF Amp D1010N 
BENCHER PADDLES Black/Chrome  35 25/42 95 
BUTTERNUT NE W, HF6V 10-80m Vertical  99 95 

SUPER SPECIALS 
AEA Isopole Ant  Keyers. Code Readers  CALL 

14 95 
69 95 
82 95 
105 95 
CALL 

129 95 

NFOR MATION 
1-800-336-4799 

(703) 643-1063 

M- W-F: 12 noon-8 pm 
Thursday 10 am-4 pm 
Saturday: 9 am-3 pm 

Mailing Address • 2410 Drexel St. 
Woodbridge, VA 22192 

Store Location: 14415 Jefferson Davis Hwy. 
Woodbridge, VA 22191 

Bonus: 2% Discount for Prepaid Orders 
(Cashier's Check or Money Order) 

master crialge WSA• 

 — 
CUSHCRAFT (other antennas fl stock) 
A4 New Triband Beam 10-15-20m 
A3 New Triband Beam 10-15-20m 
AV3 New 10-15-20m Vertical 
ARX 28 New Ringo Ranger 2m 
A32-19 2m "Boomer" DX Beam 
2208 220 MHz "Boomer" 
214B Jr Boomer 144-146 MHz 
214E8 Jr Boomer 144 5-148 MHz 
A147-11 11- Element 2m 

TELEX HEADSETS-HEADPHONES 
C1210/C1320 Headphones 
PROCOM 200 Headset/dual Imp MIC 
PROCOM 300 It/vet Headset/dual Imp mic 

CABLE RG213 Mil Spec 
RG8/U Foam 95% Shield 
8 wire Rotor 2 *18 6 *22 

KLM ANTENNAS (other antennas in stock) 
KT34A 4-Element Triband Beam 
KT34XA 6-Element Triband Beam 
144-148 1318 2m 13-Elem with balun 
144-148 16C 2m 16-Elem for oscar 
420-450 14 420-450 MHz 14-elem beam 
420-450 18C420-450 MHz 18-clam oscar 
432 161816 elem 430.434MHz beam/balun 

HUSTLER 5BTV 10-80m Vertical 
48TV 10.40m Vertical 
3TBA New 10-15-20m Beam 

HF Mobile Resonators 10 and 15 meter  Standard 
95 

20 meters  11 95 
40 meters  13 95 
75 meters  14 50 

AVANTI AP 151 3G 2m on glass ant  27 95 

— CALL FOR QUOTES — 
Send stamp for a flyer. Terms: Prices do not in-
clude shipping. VISA and Master Charge ac-
cepted. 2% discount for prepaid orders( cashier's 
check or money order). COD fee $2.00 per 
order. Prices subject to change without notice 
or obligation. 

204 00 
164 00 
41 50 
33 95 
75 95 
68 95 
61 95 
61 95 
34 50 

22 95/32 95 
77 50 
69 95 

26C/11 
24C/11 
16C/ht 

314 95 
459 95 
77 95 
93 55 
37 54 
58 70 
60 70 

99 95 
78 98 
188 95 
Super 
13 50 
15 95 
18 50 
28 95 
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PAC 
CmayerCoa pens, u•s 

Ot: 
VOLUME 

S EEO 

PLUS: 

Features: 
• State-ol the Art CMOS Circuitry 

• Choice of Message Storage 

• A Six 50 character messages 

• B Twelve 25 character messages 

• C 27 combinations of message 

C programming 

• Records at any speed-plays at any Speed 

• Memory operating LED 

• Use for daily OSO or contests 

"BRAND NE W" 

CHAMPION MESSAGE 

MEMORY KEYER 

Model 7E-292 

$125.95 
• Self completing dots and dashes 

• Both dot and dash memory 
• Iambic Keying with any squeeze paddle 
• 5.50 wp m 

• Speed, volume, tone, tune and weight controls 
• Sidetone and speaker 
• Low current drain CMOS battery operation -portab,i 
• Rear panel Jack For auxiliary power 

• Deluxe quarter inch lacks for keying and output 
• Keys grid block and solid rigs 

• WIRED AND TESTED FULLY GUARANTEED-LESS 
BATTERY 

$89.95 
Features:  Model TE-284 
• -Stare of the Art CMOS Circuitry 

• • Three choices of Message Storage 
• A Two (50 character each) 

message storage 
• B Four (25 character each) 

message storage 
•C One 50 character and 

two 25 character message 
storage 

• Records at any speed plays at 
any speed 

*Memory operating LED 
• Use for daily OSO or contests 

C  •I'se  Vella 

• difr 

DELUXE MENAGE INSIORV WWI 

* 
SPEED  

PLUS: 
• Self completing dots and dashes 
• Both dot and dash memory 
• Iambic Keying with any squeeze paddle 
• 5-50 w p.m 
• Speed, volume, tone, tune dnd weight controls 
• Sidelone and Speaker 
• Low current drain CMOS battery operation-portable 
• Deluxe quarter inch lacks for keying and output 
• Keys grid block and solid rigs 
• WIRED AND TESTED FULLY GUARANTEED-LESS 
BATTERY 

Postgame:  
•Achanceo CMOS message memory 
• Two 150 char  each, message 
storage 

• Repeat tunctron 
• Flecords at any speed - plays back 
at any speed 

• Longer message capacity 
Example send CO CO CO DX de 
WB2YJM WB2YJM K -then Play 
second message on contact-de 
WB2YJM OSL NY NY 579 579 Paul 
Paui K 

• Use tor daily OSOs or contests 

MESSAGE 

MEMORY KEYER 

Model X M O I 

$75.95 

PLUS: 
• s rare ol the art CMOS *eye, 
• Seri complehng clots and CleSt-e. 
• 8011, obi and dash memory 
• Iambic keying hitt, any Wide,. 
paddle 
• 5 50 wpm 
• Speed  volume  tone  rune a, • 
weight controls 

• Srdetone and speaker 
• Low current drain CMOS batty', 
operation- portable 

• Deruxe Quarter inch lacks tot key 
,ng and output 

• Keys grid block and soi,d State rig , 
•WiRID AND  TESTED FuL.4 • 
.gUARANTEED LESS BATT(Ry 

Features: Deluxe CMOS 
Electronic Keyer 

• State-of the art CMOS Circuitry 

• Sell completing dots and dashes 

• Both dot and dash memory 
• IAMBIC keying with any squeeze paddle 

550 wpm 

Model 9 TE  44 

$65.95 
• Speed, weight, tone, volume tune controls & sidetone and 
speaker 

• Semi automatic "bug' . operation 4 straight keying-rear 

panel switch 

• Low current drain CMOS battery operation -portable 

• De,uxe quarter inch lacks for keying and output 

• Keys grid block and solid state rigs 

• Wired and tested- fully guaranteed -less battery 

MODEL TE133 - same as TE144 with wgi and tone control internal less semi 

auto keying  $55.95 
MODEL 1E122 - same as TE133 less wgt tune solid state keying  $45.95 

AT YOUR DEALER OR SEND CHECK OR M ONEY ORDER. 

Plus $2.00 S- H  N Y Res add tax 

ELECTRONICS, INC 
1106 RAND BLDG. 
BUFFALO NY 14203 

11111•116 

*Mil\ 

HI- Q BALUN 
•1 or dipoles yagis inverted 
vees & doublets 

• Poolaces center insulator 

•  ,-, power in antenna 

•  adbanded 3 40 MHz 

• smaii lightweight and 

weatherproof 

• 1 1 Impedance ratio 

• For full legal power and more 

• Helps eliminate TV' 

01 

Bal m 

only $12.95  -I r 
HI• O A NTE N N A 

C ENTE R IN S UL AT O R 

odott 

$6.95 
HI- Q A NTEN N A 

E N D IN SUL AT O R S 
Rugged, lightweight. infec-
tion molded of top quality 
material. with high dielec-
tric qualities and excellent 
weatherability End insula-
tors are constructed in a 

spiral unending fashion to 
permit winding of loading 
coils or partial winding for 

tuned traps 

54,95 • 

DIPOLES 
WITH HLO 

PRoCE WITH  CENTER 
MODEL  BANDS  LENGTH  HI 0 BALUN  INSULATOR 
Dipoles 

D-80  80.75  130  $31.95  $27.95 
D-40  40,15  66  28.95  24.95 
D-20  20  33  27.95  23.95 
D-15  15  22  26.95  22.95 
D-10  10  16  25.95  21.95 

Shorlenisd MERU. 

SD-80  80.75  90  35.95  31.95 
SD-40  40  45  32.95  28.95 

Parallel dipoles 

PD-8010  80.40.20.10.15  130  43.95  39.95 
PD-4010  40.20.10.15  66  37.95  33.95 
PD-8040 80.40.15  130  39.95  35.95 
PD-4020  40.20.15  66  33.95  29.95  

Orpole ehorleners only some os oncluded on SO models 

S-80  80.75 
S-40 

$11.95 pr 
40  $10.95 pr 

All antennas are complete with a HI-0 Balun or HI-0 
Antenna Center insulator. No 14 antenna wire, cer-
amic insulators. 100 nylon antenna support rope (SD 
models only 50) rated for full legal power. Antennas 
may be used as an inverted V and may also 
by MARS or SWLs. 

Antenna accessones -available with antenna orders 
Nylon guy rope 4504 test 100 feet  S4.49 
Ceramic (Dogbone Type) antenna insulators $1.50 pr 
SO-239 coax connectors  55 

All prices are postpaid USA 48 
Available at your favorite dealer or order direct from 

Va n  Dealer Inquiries Invited 

Gorden 
Engineering 

BOX 21305 B, SOUTH EUCLID, OHIO 44121 



F. T. Marcellino W3BYM 
13806 Parkland Drive 
Rockville MD 20853 

The True-Blue Keyer 
its speed readout doesn't lie 

Editor's Note: The 8044 keyer chip used here is available from Curtis Electro Devices, Box 4090, Mountain View CA 94040; telephone 
(415)-984-3846. 

This article describes a 
project that started as a 

typical electronic keyer 
and ended up including a 
self-contained readout that 
displays words per minute 
(wpm). This keyer is unique 
because of its ability to dig-
itally display the speed in 
wpm of the keyer IC before 
either the dot or dash pad-
dle is closed. Additionally, 
it will display the sender's 
speed in wpm during a CW 
transmission. These fea-
tures were designed into 
the project using all CMOS 
technology and mechanical 
coupling between the keyer 
and image clocks. 
The project features 

common keyer controls 
such as speed, volume, tone, 

weight, sidetone on/off, and 
transmitter tune with added 
front-panel switches for dis-
play calibrate and image/ 
keyer display. 

Circuit Operation 

The use of a calibrated, 
tracking image clock is the 
circuit's simple method of 
generating a clock frequen-
cy when there is no clock 
output from the keyer IC, as 
in a standby condition. 
When the operator starts 
sending CW with the pad-
dles, the logic circuitry 
transfers the wpm display 
from reading the image 
clock to reading the keyer 
clock. The display is up-
dated every 1.2 seconds 
and will show the correct 

Display keyer. 
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wpm after the first two up-
date periods. A lower CW 
speed than the preset level 
will register if the operator 
is not sending at the proper 
rate and with the correct 
spacings. This feature pro-
vides visual feedback, tell-
ing the operator if his fist 
needs some correction. The 
display will never show a 
wpm level in excess of the 
preset value no matter how 
fast the paddles are ac-
tuated because the counter 
records only the number of 
clock pulses for 1.2 seconds 
generated by a particular 
frequency (speed) selected 
by the speed control. 
Upon completion of the 

last CW character and, 
hence, the last keyer clock 
pulse, the display will show 
a reduced wpm or even 
zero for a short interval. 
Again, the logic functions 
and the display shows the 
output of the image clock. 

Circuit Description 

The display keyer can 
best be described by sepa-
rating it into three sub-cir-
cuits. The block diagram of 
Fig. 1 shows these circuits in 
their simplest form for 
those interested in follow-
ing the logic sequence. 
The heart of the system is 

the 8044 IC. This sub-circuit 

is shown in Fig. 2. General-
ly, I used the published cir-
cuit* with a few modifica-
tions. As shown in Fig. 2, 
these mods were not major 
circuit changes but just use 
of what the 8044 had to of-
fer. For instance, the dot 
and dash terminals (pins 2 
and 7) are normally high 
during standby. This was 
used very conveniently to 
drive the Exclusive NOR, 
U4a, a CD4077. Another 
connection to pin 8 of the 
8044 was used for clock fre-
quency pick-off to drive the 
counter and display circuit 
(Fig. 4) via an FET bilateral 
switch, U5a, 1/4 of a 
CD4066. 
Another switch, U5c, was 

wired to the base of the 
2N1613 driver transistor. 
This FET switch grounds 
the base of the driver tran-
sistor when U4b, pin 11 
(Fig. 3), is high, thereby pre-
venting the transistor from 
being keyed during clock 
calibration. 
The output keying tran-

sistor, a 2N4356, is config-
ured to drive a grid-block 
input circuit. Choice of this 
transistor will depend on 
your transceiver's grid-

8044 Keyer Data Sheet, Curtis 
Electro Devices, Inc., revised 
February 23, 1979. 



block voltage. My HW-101 
presents — 50 V dc at the 
key jack, so this transistor 
with its BVceo of 80 V dc 
has an adequate margin. 

The final mod to the key-
er circuit was the addition 
of the dual, 500k single-
shaft pot. The keyer clock is 
controlled by R1A, while 
R1B (Fig. 3) controls the im-
age clock frequency. Use of 
this dual pot mechanically 
couples the two clocks to-
gether to provide proper 
tracking and the correct 
wpm display during stand-
by conditions. 
The second sub-circuit is 

shown in Fig. 3. All of the 
switching and timing func-
tions are controlled by this 
circuit. The positions of FET 
switches U5a and U5b as 
well as SW1 and SW2 are in 
a standby, ready-to-trans-
mit mode. The logic states 
of the CD4077 that are 
useful for this circuit 
are L + L = H, H + H = H, 
H + L= L. The following 
logic states exist for Fig. 3 
as shown. U4a pins 1 and 2 
are high, thus pin 3 is high. 

• U4c pin 6 is high and pin 5 is 
low, thus pin 4 is low. U2 is 
wired as a positive retrigger-
able monostable. With U2 
pins 8 and 12 low, pin 10 
will be low. U4d pins 8 and 
9 are low, thus pin 10 is 
high. U4b pin 12 is high and 
pin 13 is low, thus pin 11 is 
low and U5c is open. 
During standby condi-

tions, the image clock, U3, 
wired as a free-running 
astable has its output pin 10 
routed to the counter via 
the closed bilateral FET 
switch, U5b. 

When a dot or dash pad-
dle is closed, U4a's input 
state will become either 
L + H = L or H + L = L. As 
you can see, U4a's output 
will be forced low in either 
case. This low is inverted by 
the controlled inverter, 
U4c, whose positive output 
triggers U2. U2's mono-
stable pulse width is set 
to four seconds by the 1 
meg and 1;.4F RC combina-
tion. This pulse width was 

- 
e 

14 ?   

SUB-CIRCUIT 
NO I 

SUB-CIRCUIT 
NO 2 

914 

DOT 

100K 
I 9I4  VW,  

Ul 
K EVER 

U5c 

OUTPUT 

CIRCUIT 

I--o• TO TRANSMITTER 

  KEY INPUT 

I\SW3 
OFF 

U5a 

SIDE TONE 

Rio 

U2 

ONE-SHOT 
U4c 

y CRI 

ON 
2 

SWI 

Rlb 

U3 
IMAGE 
CLOCK 

- 
I  ON 
SW2A  2 

E42B: 

Fig. 1. Display keyer block diagram. 

U5b 

COUNTER  AND 
WPM  DISPLAY 

U6 —4. U10 

SUB - CIRCUIT NO 3 

1N914 

22oF 

4 

914 r   

4 

4',4 

914 

IK 

OFF 

22  SW3 

14 

i3 

12 

I, 10K 

10 

DASH 

914 

914 

14  
100K  500K r I RIA SPEED 

selected to accommodate 
low-speed operation, which 
may include long pauses. 
If the pause is greater than 
the pulse width, the display 
will revert back to the im-
age clock. As long as this 
condition exists, the display 
will continue to show ran-
dom numbers as it bounces 
between the two clock out-
puts. U2 pin 10 will remain 
high for positive retrigger 
pulses arriving at its input 
within the four-second on-
time. U4d pin 8 now re-
mains high, which forces 

TO u4a PIN NO I 

TO U4a PIN NO 2 

U5c 

2N4356 

2NI613 

+  1/4 
4066 

106 
4,04  

SIDE 
TONE 

TO USA PIN NO I 

9 
2N697 

OFF 
SW4 

Fig. 2. Keyer and output circuits. 

pin 10 low and opens U5b. 
The high on U2 pin 10 also 
controls U5a, causing this 
switch to close and rout-
ing the 8044's clock output 
to the counter and display 
circuit. The display now 
registers the wpm of the 
transmitted CW up to the 
maximum set by the speed 
control. 
The logic transfers just 

described will remain in ef-
fect until there is a pause 
greater than four seconds. 
Upon completion of the 
last paddle closure, either a 

VOLUME 

500n 

KEY 

OUTPUT 

  TO U•1:0 
PIN NO II 

GND 
 •OUTPUT 
TO OMIT 

SW3. SPOT  SPRING RETURN 
R1A• 1/2  OU•L  POT 

dot or a dash, U2 is retrig-
gered for its last cycle. 
After four seconds, all logic 
states will revert back to 
the standby condition, with 
the display showing the im-
age clock wpm. During this 
transition, the display may 
show a double-zero indica-
tion because there is no 
clock output from the 8044 
and U2 has not returned to 
zero on pin 10, closing U5b 
and opening U5a. 
The image clock, U3, 

uses R1b for setting the 
clock output on pin 10. 
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Rcal is a 100k multi-turn 
trimpot required to cali-
brate the image clock so 
that it will properly track 
with the 8044 clock. 
Fig. 4 shows the third sub-

circuit, the counter and dis-
play. Credit for this circuit 
goes to Howard F. Batie 
W7BBX whose fine article, 
"QRQ, QRS— By the Num-
bers," appeared in the June, 
1980, issue of 73 Magazine. 
The circuit description is 
throughly covered in this 

TO Ul 
PIN NO 7 

TO Ul 
PIN NO 2 

914 

article, so further explana-
tion would just duplicate 
his effort. 
Dc power for all circuits 

is produced by an internal 
regulated power supply 
(Fig. 5). The 7808 three-ter-
minal 8-V dc regulator was 
selected because it pro-
vides at least two volts of 
Vdd margin for the 8044 IC. 
This IC is rated for 10 V dc 
maximum while all other 
CMOS used have a 20-V dc 
rating. The 7808 is rated for 

1 Ampere steady-state load. 
The circuits in this project 
can draw 200 mA, which is 
well within the 7808 rating, 
but the regulator must be 
bolted to a heat sink or it 
will destroy itself. The regu-
lator's mounting tab is its 
ground terminal and there-
fore can be electrically at-
tached to the chassis. 

Calibration 
The following descrip-

tion is based on all switches 

040 

407 , 

804 

IMAGE  ° sw,  

CLOCK  I 

TO U5c 
PIN NO 6 

U413  ,1 
U4 
9077 

4. 0 

0, 

4  19 

2 

I 0 ± 

01 

3 

1 PA 

U2 
404? 

ONE—SHOT 

2 

068 
RCAL 
10011 

RIB 
500K   

3 

2 

9 5 6 

5 

4 

U3 
4047 

IMAGE CLOCK 

6 
•  • 

050 

5 

9 

0, 
1,1 

1/4 4066 

U5b  5 

2 
SW24 

TO UI 
PIN NO 8 

CALIBRAIE 

7 9 

Fig. 3. Display sequencing logic. 

TO COUNTER 
INPUT 

7 

1/4 4066 

01 01 
33K  106 

RP;RIOD 

MEG  4 

336  001 

216 3  

IFROM U5bI PIN  NO 1 

COUNTER 
INPUT  .1 

100K 

,o. 

U6 
40494 

10 

U 70 
1/2 45284 

33K 
AN  • 

001 

15 

U 7b 
I/O 45286 

positioned as shown in Figs. 
2, 3, and 4 and the paddles 
are open. 

After ac power is applied, 
I suggest a warm-up time of 
five minutes. If all circuits 
are working properly, the 
display should indicate a 
two-digit number. 

The 8044 IC is capable of 
8 to 50 wpm with the values 
shown. The image clock 
was calibrated using Rcal 
and a speed setting of 30 
wpm. This provides track-
ing within 1 to 2 wpm from 
8 to 30. Above 30 wpm, I ex-
perienced difficulty in get-
ting proper tracking be-
cause of nonlinearities in 
the image clock. If the 
speed control is advanced 
above 30, the image display 
will increase very rapidly 
and show a false number. 
At these higher speeds, with 
the paddles open, a mo-
mentary indication of the 
correct speed is available 
when the front-panel clock 
switch is transferred to the 
8044 position. During CW 
transmission, the display 
will read correctly for any 
speed over 30 wpm. 

SW1 is an SPDT spring-re-
turn switch used during cal-
ibration of the image clock 

U8o 
1/2 

45184 

4  16  LSD 

6 
U9 
45116 

IAA   

Is   

330 ft 171 

01 

SW26 • 1/2 °POT 

5 
U8b 
1/2 
45184 

5 
4 

13  2 

10 

U10 
4511b 

MSD 

13 

2 

14  4 

330 n 17) 
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Fig. 4. Counter and wpm display circuit. 



to match the 8044 clock. 
When SW1 is closed, the 
high on U4b pin 12 via the 
10k pull-up resistor is 
grounded. This does two 
things: First, the 8044 is 
turned on through the 
1N914 between U4a pin 2 
and U4b pin 12. Second, 
U4b pin 11 goes high, which 
closes U5c, preventing any 
transmitter keying during 
clock calibration. The im-
age clock could be calibrat-
ed by simply closing the dot 
paddle, but this is not rec-
ommended because the 
transmitter would be keyed 
unnecessarily. 

SW2 is a standard DPDT 
toggle switch used to 
change the logic state on 
U4d pin 9 for counter peri-
od calibration. A high 
on pin 9 and a low on pin 8 
will force U4d pin 10 low 
and open switch U5b. With 
switches U5a and U5b 
open, the counter input 
is open and ready to ac-
cept the 60-Hz calibration 
signal. 

The counter circuit cali-
bration uses SW2b to con-
nect U6b pin 4 to the input 
of U6d pin 9. The remaining 
counter and display circuit-
ry was used as it appeared 
in W7BBX's article. 

The first calibration step 
is to set the period, or gat-
ing time, of the frequency 
counter. This time period is 
controlled by adjusting R4 
in Fig. 4. Incidentally, I rec-
ommend that a multi-turn 
trimpot be used for R4 to re-
duce the sensitivity of this 
adjustment. The calibration 
source is a low-voltage 
60-Hz signal from the trans-
former secondary. With 60 
Hz and a 1.2-second gating 

PWR  F 

115 VAC  01 1 .0113 
60 Mx  T. 

12.6 VAC 
1 AMPERE 

period, the wpm calculates 
to be 72. Therefore, with the 
front-panel  Calibrate 
switch (SW2) up, R4 should 
be varied until a steady 
reading of 72 registers on 
the display. Remember to 
rotate R4 slowly, allowing 
the counter to count all the 
pulses during the gating 
time. When this step is com-
plete, return SW2 to the 
down position. 

The second calibration 
step involves setting the 
output frequency of the im-
age clock to coincide with 
the 8044 clock at 30 wpm. 
Pressing the front-panel 
Clock switch (SW1) presents 
the 8044's clock to the 
counter/display circuit and 
registers it directly in wpm. 
The idea here is to adjust 
the 100k trimpot, Rcal (Fig. 
3), so the image clock 
matches the 8044 clock. 
Next, release SW1 and ad-
just Rcal for the correct 
wpm. Rotate the Speed 
control (R1A/B) counter-
clockwise and check for 
proper tracking at lower 
settings. 

This completes the cali-
bration for the display key-
er and only leaves the re-
maining keyer controls, 
which are self-explanatory. 

Component layout isn't 
critical. For ease of fabrica-
tion and checkout, I con-
structed the counter/dis-
play circuits on one perf-
board and the keyer with 
switching/timing logic on 
another. The power supply 
is mounted to a third perf-
board with the 7808 near 
the center. The regulator's 
metal heat sink is connect-
ed to the rear chassis wall. 
The display keyer project 
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Fig. 5. Power supply. 
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was fun to design and build 
and with its completion has 
added another dimension 
to my CW operation. The 
usefulness of the wpm read-
out has proved to be more 
than expected, with its con-
stant reminder of CW 
speed. Besides being useful 

on the air, the project 
makes an excellent CW 
practice machine. The 
trainee can develop and im-
prove both his speed and 
coordination using the dis-
play and sidetone as indica-
tions  of  his  sending 
quality.M 

Top view of the display keyer, showing the three pert-
boards. Speaker, ac fuse, input and output jacks are on the 
rear panel. 
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Louis C. Graue K8TT 

624 Campbell Hill Rd. 
Bowling Green OH 43402 

Touch-Type CW 
the TRS-80 way 

Program //sting. 
00100  ;TRS-861  CW KEYBOARD BY K8TT (9/8/80) 
00110  ;SENDS CW OUT THE CASSETTE AUXILLARY PLUG 
001211  ;SHIFT KEY . UP ARROW WILL INCREASE SPEED 
00130 ;SHIFT KEY . DOWN ARROW WILL DECREASE SPEED 
00140  ;BREAK KEY CLEARS SCREEN AND STOPS OUTPUT 
00150 ;TO ENTER MESSAGE:  HIT @ THEN 1,2,3, OR 4 - 
00160  ;  TYPE IN MESSAGE - HIT (BREAK) WHEN DONE. 
00170  ;TO SEND MESSAGE: HOLD (SHIFT)  6, PRESS 1,2,3,08 4. 
00180  ; 
00190  ;INITIALIZATION 

4A00  00200  ORG  04ABOH 
4600 CDC901  00210 START  CALL  01C9H  ;CLEAR 
4603  3E00  00220  LD  A,0  ;STOP OUTPUT 
4105 D3FF  00230  OUT  (OFFH),A 
4A07  3E5F  00240  LD  A,05FH  ;TURN ON CURSOR 
4609 322240  00250  LD  (402211(,A 
4A0C 21003C  00260  LD  HL,3COOH  ;SET OUTPUT CURSOR 

4AOF 220050  00270  LD  (5000H),HL 
4812 21006A  00280  LD  HL,06A0OH  ;INITIALIZE BUFFER 
4615 ER  00290  EX  DE,HL  ;DE IS REAR 
4A16 210065  00300  LD  HL,06A0OH  ;HL IS FRONT 
4A19 3600  00310  LD  (HL),0  ;NO OUTPUT BEFORE INPUT 

00320  ; 

00330  ;INPUT-OUTPUT CALLING SEQUENCE 
4618 CD234A  00340 AGAIN  CALL  INPUT 
4A1E CD6746  00350  CALL  OUTPUT 
4A21  18F8  00360  JR  AGAIN 

00370  ; 
00380 ;STORE KEY ENTRIES IN BUFFER AND DISPLAY ON CRT 

4623 D5  00390 INPUT  PUSH  DE 
4624 E5  004610  PUSH  HL 
4A25 CDA54B  00410  CALL  KEYSCN 
4628 El  00420  POP  HL 
4629 DI  00430  POP  DE 
4A2A 137  00440  OR  A  ;FIX FLAG 
482B C8  00450  RET  Z  ;GO TO OUTPUT IF NO INPUT 
462C FE01  00460  CP  018  ;IF BREAK KEY CLEAR 
4A2E 2800  00470  JR  Z,START ;  4 STOP SENDING 
4A30 FE1A  00480  CP  01AH  ;SPEED DECREASE 
4632 CA4B48  00490  JP  Z,DECSPD 
4135 FE1B  00500  CP  01BH  ;SPEED INCREASE 
4637 CA544B  00510  JP  Z,INCSPD 
463A FE40  00520  CP  40H  ;ENTER MESSAGE 
463C CA1A4C  00530  JP  Z,MSTART 
4A3F FE21  00540  CP  218  ;MESSAGE 11 
4641 CA794C  00550  JP  Z,MES1 
4644 FE22  00560  CP  228  ;MESSAGE 12 
4646 CAA84C  00570  JP  2,MES2 
4849 FE23  00580  CP  238  ;MESSAGE 13 
46413 CAD74C  00590  JP  Z,MES3 
4A4E FE24  00600  CP  24H  ;MESSAGE 14 
4650 CA064D  00610  JP  Z,MES4 
4653 E5  00620  PUSH  HL 
4A54 D5  00630  PUSH  DE 
4A55 CD3300  00640  CALL  338  ;VIDIO OUTPUT 
4658 DI  00650  POP  DE 
4659 El  00660  POP  HL 
4656 FE08  00670  CP  088  ;ERASE LAST ENTRY 
4A5C 2004  00680  JR  NZ,NODEL 
4A5E 2B  00690  DEC  HL 
4A5F 3600  00700  LD  (HL),0 
4661 C9  00710  RET 
4862 77  00720 NODEL  LD  (HL),A 
4A63 20  00730  INC  L  ;BUMP BUFFER 
4664 3600  00740  LD  (H1.1,0  ;ZERO NEXT BYTE  OF BUFFER 
4666 C9  00750  RET 

00760  ; 
00770  ;OUTPUT CW TO CASSETTE PORT  FROM BUFFER 

4667  IA  00780 OUTPUT  LD  A,(DE)  ;GET  DATA 
4668 B7  00790  OR  A  ;FIX FLAG 
4669 C8  00800  RET  Z  ;GO IF BUFFER EMPTY 
4666 FE20  00810  CP  2011  ;SPACE? 
466C CA184B  00820  JP  Z,WSPACE;IF SO, SEND IT 
466F FE5B  00830  CP  05BH  ;REJECT NON TABLE STUFF 

4671 F29A4A  00840  JP  P,GOOF 
4674 OF  00850  LD  C,A  ;SAVE CHAR FOR SEND 
4675 D62C  00860  SUB  02CH  ;MAKE START OF TABLE  0 
4677 FA9A4A  00870  JP  M,GOOF 
4676 D5  00880  PUSH  DE 
467B E5  00890  PUSH  HL 
4A7C 6F  00900  LD  L,A  ;MAKE DATA 16 BIT 
4670 2600  00910  LD  11,0 
4A7F 1175411  00920  LD  DE,TABLE;GET BASE ADDR OF TABLE 

4A82 19  00930  ADD  HL,DE  ;FIND ELEMENT BY INDEXING 
4A83 7E  009461  LD  A,(HL)  ;GET CODE FROM TABLE 
4A84 El  00950  POP  HL 
4A85 01  00960  POP  DE 
4686 0608  00970  LD  B4O8H  ;BIT COUNTER 
4A88 07  00980 NEXT  RLCA  ;LOOK FOR 0 TO START 

4689 05  00990  DEC  B 
4686 280E  01000  JR  Z,GOOF  ;NO START BIT - NO SEND 
4A8C 38FA  01010  JR  C,NEXT 
4A8E 07  01020 MORE  RLCA  ;NEXT BIT  INTO CARRY 
4A8F 3834  01030  JR  C,DASH  ;IF 1 SEND DASH 
4891 CD9C4A  01040  CALL  DOT  ;IF 0 SEND DOT 
4894 05  01050 DARET  DEC  e 
4695 20F7  01060  JR  NZ,MORE ;GET  NEXT BIT 
4A97 CDF64A  01070  CALL  CSPACE  ;SPACE AT END OF CHAR 
4696 IC  01080 GOOF  INC  e  ;BUMP BUFFER 
4A9B C9  01090  RET 

01100  ; 
01110 ;DOT ROUTINE 

4A9C F5  01120 DOT  PUSH  AF 
4A9D CS  01130  PUSH  BC 
469E ODES  01140  PUSH  IS 
4660 E5  01150  PUSH  IL 
4661 3E2E  01160  LD  A,2EH  ;INSERT DOT AS SENT 

46.63 CD694B  01170  CALL  CURS  ;FIX SENDING CURSOR 
46.66 El  01180  POP  HL 
4667 DDE1  01190  POP  IS 
4669 3E01  01200  LD  A,I 
4AAB D3FF  01210  OUT  (OFFH),A 
4660 CD5D4B  01220  CALL  DELAY 
46130 DDE5  01230  PUSH  IS 
4AB2 E5  01240  PUSH  HL 
4AB3 3E20  01250  LD  6,208  ;CLEAR THE DOT 

4/305 C0694B  01260  CALL  CURS 
4AB8 El  01270  POP  HL 
4AB9 DDE1  01280  POP  IS 
4ABB 3E00  01290  LD  6,0 
4ABD D3FF  01300  OUT  (OFFH),A 
4ABF CD504B  01310  CALL  DELAY 
4AC2 Cl  01320  POP  BC 
4AC3 Fl  01330  POP  AP 
46C4 C9  01340  RET 

01350 ; 

01360  ;DASH ROUTINE 
4AC5 F5  01370 DASH  PUSH  AF 
4AC6 C5  01380  PUSH  BC 
46C7 DUES  01390  PUSH  IS 
46C9 E5  01400  PUSH  HL 
4ACA 3E5F  01410  LD  A,5FH  ;INSERT DASH 
4ACC CD694B  01420  CALL  CURS 
4ACF El  01430  POP  HL 
4ADO DDE1  01440  POP  IS 
4602 3E01  01450  LD  6,1 
4AD4 D3FF  01460  OUT  (OFFH),A 
4AD6 0E03  01470  LD  C,03H 
OAD8 CS  01480 DAHDLY  PUSH  BC 
4609 CD5D4B  01490  CALL  DELAY 
4ADC Cl  01500  POP  BC 
4ADD OD  01510  DEC  C 
4ADE 20F8  01520  JR  NZ,DAHDLY 
4AEO DUES  01530  PUSH  IX 
4AE2 E5  01540  PUSH  HL 
46E3 3E20  01550  LD  A,20H  ;CLEAR THE DASH 
4AE5 CD694B  01560  CALL  CURS 
4AE8 El  01570  POP  HL 
46E9 DDE1  01580  POP  IS 
4AEB 3E00  01590  LD  A,0 
4AED D3FF  01600  OUT  (OFFH),A 
4AEF CD5D4B  01610  CALL  DELAY 
4AF2 Cl  01620  POP  BC 
4AF3 Fl  01630  POP  AF 
4AF4 189E  01640  JR  DARET 

01650  ; 
01660  ;CHARCTER SPACE ROUTINE 

46E6 F5  01670 CSPACE  PUSH  AF 
4AF7 DUES  01680  PUSH  IS 
4AF9 E5  01690  PUSH  HL 
4AFA 79  01700  LD  A,C  ;GET CHARACTER BACK 
4AFB C069413  01710  CALL  CURS 
4AFE 23  01720  INC  HL  ;BUMP CURSOR ADDR 
4AFF 001500  01730  LD  (IX.0),L  ;SAVE NEW CURSOR ADDR 
4802 DD7401  01740  LD  (IX.1),H 
41305 El  01750  POP  HL 
4B06 DDE1  01760  POP  IX 
41308 3E00  01770  LD  6,0 
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I have been looking for a 
good program to make it 

possible for me to use my 
TRS-80 computer to send 
CW over the air. I wrote 
this one, with the following 
features: 

•  • The transmitter is keyed 
through the cassette aux-
iliary plug and does not use 
the TRS-80 relay. 
• Input and output speeds 
are independent so that you 
can type well ahead of 
what is being transmitted. 
• The output speed can be 
increased or decreased at 
any time by holding the 

{BOA D3FF 
4130C 8E02 
480E C5 
4BOF CD5D4B 
4812 Cl 
41313 OD 
4814 20F8 
4816 Fl 
4817 C9 

4818 F5 
41319 DDE5 
4818 E5 
481C 3E20 
4BIE C06948 
4821 El 
4822 DDEI 
41324 3E80 

6  4826 D3FF 
4828 0E84 
4132A C5 
413213 CD5D4B 
4B2E Cl 
482F OD 
4830 20F8 
4B32 DDE5 
4E134 E5 
4E135 3E20 
4837 C069413 
483A 23 
4B3B 007580 
483E 0137401 
4841 El 
4842 00E1 
4844 Fl 
41345 FE28 
4847 CA9A4A 
4B4A C9 

48413 3AA44B 
484E C610 
41358 32A4413 
4853 C9 
4854 3AA448 
4857 0610 
4859 32A446 
485C C9 

4850 
41368 
4861 
41362 
41365 
4E166 
4868 

4869 
41160 
41170 
4B73 
4874 

4E475 
4876 
4877 
41378 
4879 
487A 
413713 
487C 
4117D 
4B7E 
4137F 
4880 
4881 
4882 
4883 
4884 
4885 
46116 
4887 
4E188 

81780 
01798 
01800 
01818 
01820 
01830 
81840 
81850 
01860 
01870 
01888 
01890 
01900 
81918 
81920 
01938 
81948 
81958 
81960 
81970 
01988 
81998 
82080 
82018 
82828 
02038 
02840 
82850 
82060 
82078 
02080 
02098 
82100 
02110 
02120 
02130 
02140 
82150 
82160 
02178 
82180 
02198 
02208 
82218 
02220 
02230 
02240 
02250 
02268 
02278 
82288 

3AA4413  02290 
3D  02308 
F5  82310 
CO234A  02328 
Fl  02338 
28E8  02340 
C9  02350 

02360 
02378 

00218058 02380 
006800  82390 
006601  02408 
77 
C9 

133 
FF 
95 
02 
DF 
CF 
C7 
C3 
Cl 
CO 
DO 
08 
DC 
DE 
FF 
FF 
FF 
FF 
FF 
8C 

02418 
02420 
82430 
02448 
82458 
82460 
82470 
82480 
02490 
02580 
02518 
82520 
82530 
02540 
02550 
82560 
02570 
112580 
02590 
02609 
92619 
02620 
02639 

shift key and pressing the 
up or down arrow key. 
• The input is displayed on 
the screen and can be ed-
ited before it is sent out by 
using the backspace key. 
• The character being out-
put is indicated by being 
removed temporarily from 
the CRT display, with the 
dots and dashes displayed 
in its place as they are 
sent. Afterwards the char-
acter is replaced. This goes 
on simultaneously with the 
addition of new characters. 
You always know exactly 
where the sending routine is 
operating. 

OUT  (OFFH),A 
LD  C,028 

CSDLY  PUSH  BC 
CALL  DELAY 
POP  BC 
DEC 
JR  NZ,CSDLY 
POP  AF 
RET 

;WORD SPACE ROUTINE 
WSPACE  PUSH 

PUSH 
PUSH 
LD 
CALL 
POP 
POP 
LD 
OUT 
LD 

WSDLY  PUSH 
CALL 
POP 
DEC 
JR 
PUSH 
PUSH 
LD 
CALL 
INC 
LD 
LD 
POP 
POP 
POP 
CP 
JP 
RET 

AF 
IX 
HL 
A, 208 
CURS 
HL 
IX 
A,8 
)OFFH) ,A 
C,848 
BC 
DELAY 
BC 

NZ,WSDLY 
IX 
HL 
A,208 
CURS 
HL 
(15+0) ,1, 
(15+1) ,H 
HL 
IX 
AF 
208 
Z,GOOF 

;SPEED CHANGE ROUTINES 
DECSPD  LD  A, (SPEED) 

ADD  A,1011 
LD  (SPEED),A 
RET 

INCSPD  LD  A, (SPEED) 
SUB  108 
LD  (SPEED),A 
RET 

DELAY ROUTINE 
DELAY  LD  A, (SPEED) 
LOOP1  DEC  A 

PUSH  AF 
CALL  INPUT 
POP  AF 
JR  NZ,LOOP1 
RET 

;FIX THE SENDING CURSOR ROUTINE 
CURS  LD  IX,5008H 

LD  L,(IX+0) 
LD  H,(IX+1) 
LD  (HL),A 
RET 

; 
TABLE DEFB 

DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 

0838 
OFFH 
0958 
002H 
ODFH 
OCFH 
O0711 
OC3H 
OCIH 
OCOH 
0008 
OD8H 
ODCH 
ODEH 
OFFH 
OFFH 
OFFH 
OFFH 
OFFH 
48CH 

DUMMY 
• 

2 

;SPACE MARKER 

;CLEAR SPACE MARKER 

;BUMP CURSOR 
;SAVE IT 

• Messages can be typed 
out on the screen, edited, 
and then stored for later 
output. When called, the 
entire message is instantly 
placed on the screen in the 
proper sequence and is 
treated exactly like text you 
are typing. 
• Hitting the break key will 
clear the screen and the 
buffers and stop the output. 

• The output is perfect 
machine code of whatever 
is put on the CRT, including 
proper spaces. 

Operation 

Using Edtasm or Tbug, 

41389 FF 
488A F9 
411813 E8 
488C EA 
488D F4 
488E PC 
4138F E2 
4890 F6 
4891 EO 
4892 F8 
4893 E7 
4894 F5 
4E195 E4 
4896 FB 
4897 FA 
4898 F7 
4899 E6 
4B9A ED 
411913 F2 
489C FO 
4890 FD 
489E Fl 
489F El 
413A0 F3 
4BA1 E9 
411A2 EB 
413A3 EC 
413A4 AO 

413A5 213648 
411A8 818138 
4BAB 1688 
4BAD OA 
413AE 5F 
4BAF AE 
M O 73 
4881 A3 
4882 2888 
4884 14 
413135 2C 
4BB6 CB01 
41388 F2AD48 
4111313 C9 
4BBC 5F 
41380 7A 
4BBE 07 
4BBF 87 
413C8 07 
4BC1 57 
48C2 8E01 
413C4 79 
48C5 A3 
48C6 2885 
4BC8 14 
48C9 CBO1 
48C8 18F7 
4BCD 3A8838 
M O 47 
4801 7A 
413132 C640 
41304 FE60 
41306 3013 
4808 C1308 
4BDA 3831 
4BDC C620 
4BDE 57 
411DF 3A4838 
48E2 E618 
48E4 2828 
48E6 7A 
48E7 0660 
48E9 1822 
4BEB 0670 
48E0 3010 
4BEF C648 
413F1 FE3C 
48E3 3882 
413F5 EE1O 
413F7 CB08 
48E9 3012 
4BFB EE10 
413FD 180E 
413FF 117 
4C88 C808 
4C82 3881 

make an object program 
tape and load it. Operation 
is extremely simple. Just 
start typing and anything 
you type will be displayed 
and sent. 
If you want a faster out-

put speed, hold the shift 
key and press the up arrow 
key. Each time you do this, 
the speed is incremented. 
To decrease the speed, use 
the down arrow key in the 
same way. 
To store a message for 

later use, first press the @ 
key and then key 1, 2, 3, or 
4. Type in your message (up 
to 256 characters), edit it, 

92649  DEFB  OFFH 
82658  DEFB  OF9H 
02660  DEFB  0E88 
02678  DEFB  OMB 
92600  DEFB  OF4H 
O2690  DEFB  OFCH 
92709  DEFB  11E211 
82710  DEFB  OF6H 
82720  DEFB  OEOH 
82730  DEFB  OF8H 
02740  DEFB  0E7H 
02750  DEFB  OFSH 
82760  DEFB  0E48 
82778  DEFB  OFBH 
O2780  DEFB  OFAB 
82798  DEFB  OF7H 
82800  DEFB  0E68 
02810  DEFB  OEDH 
02828  DEFB  OF2H 
82830  DEFB  OFOH 
82840  DEFB  OFDH 
82858  DEFB  OF1H 
02860  DEFB  8E1H 
02878  DEFB  OF3H 
02888  DEFB  0E914 
02898  DEFB  OEBH 
82900  DEFB  OECH 
02918 SPEED  DEFB  OAOH 
02920 ; 
82930 ;KEYSCN ROUTINE 
02940 KEYSCN  LD  111,48368 
82958  LD  BC,388111 
02968  LD  0,0011 
02978 CHECK  LD  A,(BC) 
82988  LD 
82998  XOR 
03000 
03919 
93929 
03930 
03949 
03950 
93969 
03979 
03980 SRB 
93999 
03190 
93110 
83128 
03138 
03140 
03150 AGN 
03168 
83178 
O3180 
03190  RLC 
83200  JR 
83210 FOUND  LD 
83228 
03230 
03248 
83250 
83268 
83270 
O3280 
O3298 
83300 
83310 
03328 
83338 
O3340 
03358 
O3360 
03370 
03380 
83390 
03400 
03419 
03429 
93439 
83448 
03450 
03460 
83470 
83480 
83490 

LD 
AND 
JR 
INC 
INC 
RLC 
JP 
RET 
LD 
LD 
RLCA 
RLCA 
RLCA 
LD 
LD 
LD 
AND 
JR 
INC 

LD 
LD 
ADD 
CP 
JR 
RRC 
JR 
ADD 
LD 
LD 
AND 
JR 
LD 
SUB 
JR 

TEST  SUB 
JR 
ADD 
CP 
JR 
XOR 

SHBIT  RRC 
JR 
XOR 
JR 

COMPUT  RLCA 
RRC 
JR 

E,A 
(HL) 
(HL( ,E 

NZ,SRB 

P,CHECK 

E,A 
A,D 

;X 

; 
;A011=15WPM - 5011.30WPM 

D,A 
C,0111 
A,C 

HZ, POUND 

AGN 
A,(388011) 
B,A 
A,D 
A,4118 
6011 
NC, TEST 

NC,SCHR 
A, 208 
D,A 
A,(38 ,1011) 
108 
2,DLY 
A,D 
608 
SCHR 
708 
NC,COMPUT 
A01011 
3CH 
C,SHBIT 
1OH 

NC,SCHR 
IOH 
SCHR 

NC, CODE 
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Fig. 1. 

and after it appears on the 
screen just as you want it, 
press enter to store it. Up to 
four different messages can 
be stored. 
When you want to send 

the stored message, hold 

•5V 

TO KEY JACK 
OR RELAY 

the shift key and press 1, 2, 
3, or 4 according to which 
message you want. The en-
tire message will appear on 
the screen immediately af-
ter anything you have al-
ready typed in and will be 

4C04 3C  03590  INC  A 
4C05 215880  03510 CODE  LD  HL,00588 
4C08 4F  83520  LD  C,A 
4C89 8688  83538  LD  13,0011 
4C9B 09  03549  ADD  HL,BC 
4C0C 7E  03550  LD  A,(HL) 
4COD 57  03568 SCHR  LD  D,A 
4COE 810100  83570 DLY  LD  BC,018 
4C11 CD6808  83580  CALL  688 
4C14 7A  03590  LD  A,D 
4C15 FE81  03680  CP  8111 
4C17 CO  83610  RET  NZ 
4C18 EF  03629  RST  288 
4C19 C9  03638  RET 

03648 

03658 
4C1A CD2B80  03668 MSTART 
4C1D 87  03678 
4C1E 28FA  03688  JR  2,MSTART 
4C29 86FE  83698  LD  B4OFEH 
4C22 FE31  83788  CP  318 
4C24 280F  83718  JR  2,81 
4C26 FE32  83728  CP  328 
4C28 281C  03738  JR  1,92 
4C2A FE33  03740  CP  338 
4C2C 2829  03758  JR  1,83 
4C2E FE34  03760  CP  348 
4C30 2836  03778  JR  2,84 
4C32 C3804A  03788  JP  START 
4C35 218051  83799 141  LD  HL,51808 
4C38 C04009  83880  CALL  408 
4C313 78  03818  LD  A,B 
4C3C 6F  03820  LD  L,A 
4C30 3C  83838  INC  A 
4C3E 320258  83848  LD  (50028),A 
4C41 3600  03859  LD  (HL),8 
4C43 C3004A  03860  JP  START 
4C46 219852  83870 92  LD  HL,520811 
4C49 CD40811  03880  CALL  488 
4C4C 78  83898  LD  A,B 
4C4D 6F  93988  LD  L,A 
4C4E 3C  83910  INC  A 
4C4F 320350  03928  LD  (50038),A 
4C52 3608  03930  LD  (HL),0 
4C54 C3084A  93948  JP  START 
4C57 210853  93959 93  LD  HL,538181 
4C5A CD4800  83968  CALL  488 
4C5D 78  83978  LD  A,B 
4C5E 6F  83988  LD  L,A 
4C5F 3C  03990  INC  A 
4C68 329450  04080  LD  (50048),A 
4C63 3600  84810  LD  (HL).8 
4C65 C3904A  04828  JP  START 
4C68 218954  04030 84  LD  HL,54088 
4C6B C04808  94048  CALL  408 
4C6E 78  84050  LD  A,B 
4C6F 6F  04060  LD  L,A 
4C70 3C  84070  INC  A 
4C71 328550  84880  LD  (500581),A 
4C74 3609  84098  LD  (HL),8 
4C76 C3084A  84100  JP  START 

84118 ; 

84128 ;MESSAGE SENDING ROUTINE 
84138 MES1  PUSH  BC 
04140  PUSH  DE 
84150  LD  8,8 
04160  LD  A,(58028) 
04170  LD  C,A 
84180  PUSH  HL 
04190  POP  DE 
84280  LD  HL,518011 
04218  PUSH  BC 
84228  LDIR 
04230  POP 
04240  DEC 
84250  PUSH 
04260  POP 
04270  PUSH 

4C79 C5 
4C7A 05 
4C7B 0608 
4C7D 3A8258 
4C80 4F 
4C81 E5 
4C82 DI 
4C83 218051 
4C86 CS 
4C87 EDB0 
4C89 Cl 
4C8A 1B 
4C813 05 
4C8C El 
4C8D E5 
4C8E 00212040 04280 
4C92 DDSE88  84298 
4C95 005681  04300 
4C98 219851  04318 
4C9E1 013  04320 
4C9C EDB0  04330 
4C9E 007300  84348 
4CA1 18)7201  84358 

;ENTER MESSAGE ROUTINE 
CALL  21381 

LD 
LD 
LD 
LD 
DEC 
LDIR 
LD 
LD 

BC 
DE 
DE 
HL 
HL 
IX, 40208 
E,IIX+11) 
1),(12+1) 
HL,519881 
BC 

(IX+8),E 
(IX+1),0 

;WAIT FOR MESS 

;MAX OF 254 CHARS 
;MESSAGE 1 1? 

;MESSAGE H 2? 

;MESSAGE 1 3? 

;MESSAGE H 4? 

;RESTART IF NO MESS 1 
011 BUFFER 
;INPUT MESSAGE 
;GET 1 CHARS IN MI 

;STORE IT 
;LAST BYTE 0 
;141 ENTERED 
;82 BUFFER 
;INPUT MESSAGE 
;GET H CHARS IN 82 

;STORE IT 

;82 ENTERED 

;FIX BC COUNTER 
;GET 9 OF CHARS 
;BC.1 OF CHARS 
;MAKE FRONT BUFF 
;THE DESTINATION 
041 BUFF SOURCE 

;KOVE IT 
;GET II OF CHARS 
;ADJUST BUFFER 

;NEW FRONT BUFF 
;SAVE IT 
;CURSOR 
;IS DESTINATION 

;141 BUFF SOURCE 

;PRINT MI 
;SAVE CURSOR 

sent in proper sequence 
when the output program 
gets to it. 
Whenever you want to 

kill the output, hit the break 
key and you can start over. 

The Program 

The keyscan (02BH) sub-
routine in the ROM monitor 
contains a 17-millisecond 
delay. I had to rewrite this 
and put it in this program 
without that delay. Other-
wise, typing in characters 
would mess up the output 
timing. Also, you will notice 
that I have used the key-
scan subroutine as the ma-

4CA4 El  04360 
4CAS DI  04370 
4CA6 Cl  04380 
4CA7 C9  84398 
4CA8 C5    MES2 
4CA9 05  94410 
4CAA 8680  04428 
4CAC 3A0358  84430 
4CAF 4F 
4030 E5  84450 
4011 DI  84468 
4032 210052  84470 

115 CS  84488 
4036 EDB0  04490 
4C118 Cl  84500 
4C159 1B  04510 
4CBA 05  84520 
4CBB El  04538 
4CBC ES  04540 
4CBD 00212848 84558 
4CC1 DD5E98  84560 
4CC4 005601  94578 
4CC7 218852  04580 
4CCA OB  04590 
4CCB EDBO  84600 
4CCD 007300  04610 
4CD8 007201  04620 
4CD3 El  04630 
4CD4 DI  94640 
4CDS Cl  04658 
4CD6 C9  04660 
4CD7 C5  84670 MES3 
4C018 05  84688 
4CD9 0689  04690 
4CDB 3A8458  04780 
4CDE 4F  84718 
4CDF E5  84728 
4CE11 D1  04730 
4CE1 210853  84740 
4CE4 CS  04750 
ICES EDBO  84760 
4CE7 Cl  04770 
4CE8 1B  94780 
4CE9 05  64799 
4CEA El  84880 
4CEB ES  84818 
4CEC 002128411 04820 
4CF0 005E88  84830 
4CF3 1:005601  04840 
4CF6 218053  84850 
4CF9 OB  84860 
4CFA EDBO  04878 
4CFC 0073110  04880 
4CFF 007201  04890 
4002 El  94900 
4083 DI  04910 
4004 Cl  84928 
4005 C9  04930 
4086 CS  04940 MES4 
4007 D5  84958 
4008 9690  04960 
408A 3A0550  84970 
4081) 4F  04980 
4DOE E5  84990 
4DOF DI  05088 
4010 210054  85910 
4013 C5  85820 
4014 EDB0  05838 
4016 Cl  85840 
4017 113  85050 
4018 DS  05068 
4019 El  85070 
401A ES  85880 
4018 00212040 85098 
401F DD5E88  05188 
41)22 005601  85110 
4025 219054  05120 
4028 OB  05138 
4029 EDB0  05140 
40211 007300  05150 
402E 007201  05160 
4031 El  05170 
41)32 D1  05188 
4033 Cl  05190 
4034 C9  05280 
4A88  05210 
  TOTAL ERRORS 

jor part of the timing loops 
for output of code. This is 
the trick that makes it ap-
pear that output and input 
are independent. 
The output cursor is 

stored at 5000H and ad-
justed as necessary by using 
index addressing. The input 
cursor is handled by the 
monitor program. 
The message routines 

were greatly simplified by 
making use of the subrou-
tine in the monitor at 40H. 
All I had to do was put the 
start of the message buffer 
in HL. The subroutine then 
stores the message and 

POP  HL 
POP  DE 
POP  BC 
RET 
PUSH  BC 
PUSH  DE 
LD  13,0 
LD  A,(58038) 
LD  C,A 
PUSH  HL 
POP  DE 
LD  HL,52808 
PUSH  BC 
LDIR 
POP  BC 
DEC  DE 
PUSH  DE 
POP  HL 
PUSH  HL 
LD  IX,402011 
LD  E,(IX+8) 
LD  0,111+1) 
LD  HL,520811 
DEC  BC 
LDIR 
LD  (IXT8),E 
LD  (IX+1),D 
POP  HL 
POP  DE 
POP  BC 
RET 
PUSH  BC 
PUSH  DE 
LD  13,0 
LD  A,(580481) 
LD  C,A 
PUSH  HL 
POP  DE 
LD  HL,53008 
PUSH  BC 
LDIR 
POP  BC 
DEC  DE 
PUSH  DE 
POP  HL 
PUSH  HL 
LD  IX,402081 
LD  E,(IXTO) 
LD  1),(IX+1) 
LD  HL,53008 
DEC  BC 
LDIR 
LD  (IX+8),E 
LD  (I1+1),0 
POP  HL 
POP  DE 
POP  BC 
RET 
PUSH  BC 
PUSH  DE 
LD  11,8 
LD  A,(500511) 
LD  C,A 
PUSH  HL 
POP  DE 
LD  HL,548811 
PUSH  BC 
LDIR 
POP  BC 
DEC  DE 
PUSH  DE 
POP  HL 
PUSH  HL 
LD  IX,402811 
LD  E,(IX+0) 
LD  1),(118+1) 
LD  HL,54008 
DEC  BC 
LDIR 
LD  (IX+11),E 
LD  (IX.1),D 
POP  HL 
POP  DE 
POP  BC 
RET 
END  4A0081 
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Capable of communication rates to 300 baud, the 
TU-300 is designed specifically for modern high-

speed and standard PITY applications. The 
TU-300 operates with standard microcompu-

ter, TTY and radio equipment and is 
TTL and RS 232-C compatible. Con-
trollable by remote, this next gen-

eration terminal unit with inno-
vative modular design pro-
vides more than six times the 
conventional amateur data 

transmission rate using 
present radio and com-

puter equipment. 
Featuring three fre-
quency shifts, the 

TU-300 is the 
only 300 baud 
terminal unit 

offered in easy 
to construct kit 

or wired. 

DEALERS! Flesher Corporation is seeking qualified dealers for the US and 
international markets. For complete dealer information, call or write TODAY! 

• 300 baud communications rate 
• autostart motor control with AC outlet 
• remote operation 
• crystal AFSK with downshift CW ID (optional) 

• high quality commercial construction 
• modular design with steel case for RF shielding 
• Indicator type push-button switches 
• separate send and receive "reverse shift" controls 

• bar graph tuning and LED function indicators 
• mark-hold and selective fading compensation 
• 3 shifts (170Hz standard - other shifts extra) 
• oscilloscope tuning outputs 

• easy to tune multipole active filters 
• TTL and RS 232-C compatible I O's 
• optional 20 and 60ma optically isolated loop supply 
• simple kit construction - no instruments needed for alignment 
with AFSK installed 

For more information about the TU-300, contact: 

Flesher Corporation 
507 Jackson • PO Box 976 • 1  Kansas 66601 
913-234-0198 • Telex 437125 

•••23 

.-See List of Advertisers on page 114 
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NEW FAST CHAIRGE 
For Your Battery Packs 
RECHARGE YOUR HAND HELD 
RADIO  BATTERY  PACKS  TO 
FULL CAPACITY IN AS LITTLE AS 
45 min. EXAMPLE—Fully Charge 
ICOM BP3 in 30-45 Minutes. 

sIPIRAIE FUSES PROVIDED INITRNAllY FOR 
AC  AND DC  OPERATION  —BUILT  IN 

RI VI RST  POLARITY  PROTECT II)'. 

ONE UNIT DOES IT ALL 
Charge, ICOM, YAESU, 

KEN W OOD,  TE MPO, 
SANTEC and Others Auto-
matically in Your Home, 
Car, Boat, R.V. or Airplane 
with Built-in Heavy Duty 
Power Supply or 12 to 24 V. 
External D.C. Supply Such 
as Cigar Lighter in Your Car. 

All siiiid state 
mei 1,11,11  omponents Used Throughoul In A Unoque Circuit 
Slloos last (hanging Without Any Peri rubble Healing 01 
( ells ( h rrrrr Measures Remaining Charge In (ells Conal•ntls 
And turns 011 Aulomalir all, When Bailers Is Fulls Charge 
Ratters ( sn Be I ett I onner 

lEr 

INC LUDES: Removable b It 
Cord lor A.C. Operation and 
2 Mating Connectors lor D ( 

Input and Battery Leads 

It M URES: High Quality. Custom Designed He ms Gauge Aluminum Cabinet. 

FULL 1 YR. WARRANTY ON PARTS AND WORKMANSHIP 

9 ACCESSORY CONNECTOR TO FIT  K-0,  
BATTERY PACKS, BP-2, BP3, BP4, BPS, $ 3  CALIF. RESIDENTS 

PRE-PAID ORDERS INCLUDE Si SHIPPING A HANDLING  INCLUDE b  FAX 

PHONE ORDERS—CALL [209] 586-7059 or [209] 928-3608 

MAIL PRE-PAID ORDERS TO: 

P.O. BOX 4463  SONORA, CALIF. 95370 

•••• 149  DEALER INQUIRIES INVITED 

prints it on the CRT; at the 
end, the B register contains 
the number of characters in 
the message. This is saved 
to use when the message is 
called. The value is used by 
the LDIR routines which 
transfer the message to the 
sending buffer and to the 
CRT display. 
I was tempted to go back 

and make the program 
more compact. However, 
that would make it more 
difficult to understand and 
to modify. To add more 
messages, you can use the 
ones in the program as a 
guide and add to the end of 
the program. 

Interface 

A schematic of a very 
simple circuit is presented 
which can be used to inter-
face the computer with 
your transmitter. The tip of 
the cassette auxiliary plug 
changes voltage from 0.4 to 
0.8 whenever OUT(OFFH), A 
with A=1 appears. This 
makes it possible to use a 

TERMUM 

low-voltage comparator to 
drive the transmitter. I 
measured the current in this 
circuit at less than 10 mA 
for a + 5-volt supply. Any 
supply voltage from 4 to 36 
volts can be used. Be sure 
to pick the two resistors in 
the reference voltage divid-
er so that the reference is 
just slightly larger than 0.4 
volts. When V in is larger 
than this reference, the out-
put of the comparator goes 
high and turns on the tran-
sistor and this will ground 
its output. That will key a 
solid-state transmitter or a 
relay if you need it. 

Conclusion 

This program has made 
sending CW a real pleasure 
for me and I know the guy 
on the other end appreci-
ates the perfectly-sent 
code. The computer is put 
into service by just plugging 
in the cassette auxiliary 
plug—the one in the mid-
dle. Correspondence al-
ways a pleasure. 73.M 

apple ± TRS-130* 
TER MINALL is a hardware and software system that converts your 
personal computer int° a state of the art communications terminal 
Terminal' features simple connections to your computer and radio 
plus sophisticated and reliable software 

Simplicity 

TER MINALL was designed from the outset to be easy to connect 
to your radio and easy to use Plug into your receiver headphone 
jack and copy Morse Code or rachoteletype IR T T YI Plug into your 
CW key lack and send Morse Code Attach a microphone connec 
tor and send Baudot or ASCII RTTY using audio tones 1AFSIO 
That's all there  to hooking it up 

The software is loaded into your computer from disk or cassette 
Enter your callsign and the time and you will start receiving en 
mediately No settings or adjustments are necessary to receive 
Morse Code. its fully automatic and it works, You may type your 
message while receiving or transmitting 

You will be on the air. receiving and transmitting in any mode, in 
minutes As we said. TERMINALL is simple 

More for your money. 

• TERMINALL has the RI TV terminal unit  dernod and AFSK 
built in This results in a lower total cost 

• Fantastic  Morse reception.  Six  stage active  triter 
demodulator copies the weak ones Auto adaptive Morse algorithm 
copies the sloppy ones Received code speed displayed on status 

• Outstanding documentation. Professionally written. 90 page 
user manual contains step by step instructions 

• Sulk in. separate. multi-stage. active filter RTTY and 
demodulators. No phase lock loops RT TY demodulator has 170 
and either 425 or 850 Hz shift keyboard selectable and uses either 
the panel meter or scope outputs tor easy tuning Copy the weak 
ones Copy the noisy ones Copy the lading ones 

• Bunt in crystal controlled AFSK. Rock stable or even the 
most demanding VHF or HE applications A must on many VHF 
R T TY repeaters 

• Built In 110 or 220 volt AC power supply 

• Built In parallel printer driver software. Simply attach a 
parallel ASCII printer leg the EPSON MX 801 to your printer port 
to obtain hardcopy in all modes 

• Multi level displays allows examining and editing of historical 
text 

• Word wrapping, word mode editing, diddle, ignore carriage 
returns, user programmable end of line sequence. adjustable car 
nage width. multiple user defined WRU. transmit delay limed. none 
or auto adaptive,. break mode and morel 

• The  TER MINALL design makes it great tor use on 
HE  or VHF,  Ham.  Commercial,  SVVL  or  MARS'  SWL's 
TERMINALL may be lumbered for either 425 or 850 He reception to 
copy news and weather services 

15 Day Money Back Trial Period 
on Factory Direct Orders 

AL F MACROTRONICS, inc. 
P 

r  ' 

4.1 

System Requirements 
TERMINALL T1 Communications terminal for the TRS 80 Model I 
Requires a Model I TRS ,80, I6K RAM and Level II BASIC Includes 
software on cassette and disk, assembled and tested hardware and 
an extensive instruction manual M N. 

TER MINALL T3 Communications terminal for the IRS 80 Model 
Ill Requires a Model III TRS80. 16K RAM and Model III BASIC In 
dudes software on cassette and disk, assembled and tested hard 
ware and an extensive instruction manual M N. 

TERMINALL T2 Communications terminal for the APPLE II Re 
quires an APPLE II or APPLE II PLus with 48K RAM and disk Soft 
ware is provided on disk in DOS 32 format Use MUFFIN utility to 
convert to DOS 33 formal Includes software on disk, assembled 
and tested hardware and an ektensive instruction manual M N. 

TO ORDER (209) 634-8888 or 667-2888 
We are experiencing telephone difficulties  - Please keep trying 

' T RS 80 is a Registered Trademark of Tandy Corp 

Apple is a Registered Trademark of Apple Computer Inc 

1 yr Parts & Labor  Limited Warranty 

1/4 .•• The communications terminal that does it all! 
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III...102 J 

CENTURION 
Phone 402/467-4491 
Telex 48-4377 CENTURION LCN 
P.O Box 82846  Lincoln, NE 68501 

I 

Because you and the 
leading radio manu-
facturers want the 
best-performing, the 
best looking antenna; 
centurion has grown 
to be the Duck leader 
We've developed 
many smaller antennas 
to make the hand-
held radio perform 
better, and now the 
newest duck.. the Tuf 
Duck "mini". It's 
shorter (about 3") yet 
it's a full 1/4 wave 
radiator on VHF 

ctual Size 

C CENTURION A-  • 
Tr:s757-07/7g =.-
ANTENNAS 

JOYSTICK 

QUALITY parts at DISCOUNT PRICES 
STEREO 8 TRACK 

HOME UNIT 
BRAND NEW UNITS... 
ASSEMBLY INCLUDES; 

TAPE HEAD, MOTOR BELT, 

110VAC MOTOR, PRE-AMP, 
LIGHTS, SWITCHES, 
SOLENOID AND OTHER 
USEFUL PARTS.... 
AN EXCEPTIONAL BUY! 

$2.25 PER ASSEMBLY 

MINI 

$17.50 each 

AUTOMATIC 
RECORD CHANGER 
. B.S.R. MODEL CI36R/C/3 
. PLAYS 33/55/78 REC ORDS 
. MINI SIZE: 8 1/4" X 12" 

INCLUDES DUST COVER AND 
PLASTIC CASE (NOT PICTURED) 
WITH FRONT CUT OUT TO FIT 
STEREO UNIT (NOT INCLUDED). 

PRECISION 
DEVICE... 
CONTAINS 4 
50K CENTER 
TAPPED ALPS 

PoTs .$ 4.75 ea 

VARACTOR 
DIODES 

BB-103 3 FOR $1.00 
100 FOR $30.00 

MV2205  3 FOR $1.00 
100 FOR $30.00 

BLACK PLASTIC 
CASE 

PAC-TEC 
SERIES C 

BLACK PLASTIC ENCLOSURE 
ADJUSTABLE HEIGHT FROM 
1.63" TO 2.93"; WIDTH 
6.85"; DEPTH 8". BUILT-
IN STAND  OFFS FOR P.C. 
BOARDS. .FRONT AND BACK 
PANELS NOT INCLUDED.. 

55.2c.. PER CASE 

MITSUMI 
M ODEL  UES-ASSF 

VARACTOR UHF 
TUNER 

RANGE 
-089 417 

ANTENNA INPuT 
TOO Ot-MS 

$25.00 each 
10 for $220.00 

MINI SIZE 
BUZZERS 
1,6 to 3 volts 754 ea 

WITH WIRE LEADS 

to 3 volts 7544511 
1  WITH PIN TERMINALS 

3 to 7 volts 

WITH PIN TERMINALS 

750 each 

PHOTO PLASH 
CAPACITORS 
170 MFD 330 VOLT 

1 1/2" X 7/8" 
2 FOR $1.50 
10 FOR $7.00 

600 MFD 350 VOLT 
3 3/4" HIGH X I" DIA. 
$1.00 EA. 10 FOR $9.00 

750 MFD 930 VOLT 
2" HIGH X 1 3/4" 
$1.25 EACH  10 FOR $11.00 

COMPUTER 
GRADE 

CAPACITOR 
1700mfd.150VDC S2 
2 1/2" DIA X 4 3/4" HIGH 
3,800 mfd. 
40VDC  1 = 

I 3/8" DIA. X 3" HI 

8,400 mfd. 
60VDC  $2.50 
Vs  4 I/4 • 

12,000 Mid. 40 VDC $3.00 
2" DIA x 4 1/4" HIGH 

18,000 mfd. 75VDC $4.00 
2 1/2" DIA X 4 1/2" HIGH 

22,000 mfd.15VDC 
X 2 1/2 ...o. $2.0  

22,000 seal. 40 VDt 
2" DIA, 4 6" HIGH  $3A)0  

25,000 mfd.75 VDC $4. 
3" DIA X 4 3/8" HIGH 

45.000 mid. 25 VDC 
2" DIA. X 4" mIGn  $3 50 
72,000 mfd. 15 VDC 
2" DIA. B 4" HIGH lam 
CLAMPSTOFITCAPACIYPOSMM   

O 
1-,Z1 2 M cams& 
II CASE sI T T E HC33/U 

8' LINE CORD 

RANSFORMERS 
120 volt 

primaries 

5.6 VOLTS at 750 MA  $300 
6 VOLTS 10150 mA  Si 2s 
12 V. C.T. at 500 mA  S2 So 
16.5 V al 3 AMPS  $6 50 
16 VOLTS at 350 MA  $2 oo 
VOLTS et 1 AMP  sa 50 

18 V.C.T. at 2 AMP  55 so 
25.2 VCT at 2 B AMP $5 50 
35 V.C7. st 1 AMP  S3 so 
42 V.CT. it 1 2 AMP  S4 so 
65 V.CT it 2 AMP  S5 50 

L-PAD 
STANDARD 8 OHM 
50 DR L-PAD... 

$1.50 EACI, 
10 FOR 13.50 

18 - 3 SJT MIE 
ROUND GRAY COLOR 

$2.00 EACH 10 FOR  = 

L.E. 
STANDARD JUMBO 

DIFFUSED 
RED  10 FOR $1.50 
GREEN  10 FOR $2.00 
YELLOW 10 FOR $2.00. 

FLASHER LED n 
5 VOLT OPERATION 
JUMBO SIZE 
2 FOR $1.70 

BI POLAR LED 
2 FOR $1.70 

SUB MINI LED 

.079" X .098' 
20 mA it 1.75v 
10 FOR $1.00 
200 FOR $18.00 

XJANTITY PRICES AVAILABLE 

BLACK LIGHT 
(ULTRAVIOLET) 

.E. S MIS & $2.50 each 

FREE! SEND FOR OUR NEW 40 PAGE CATALOG &=?Ek--, 

CONNECTORS 
WEATHERPROOF 
2 CONDUCTOR 

POLARIZED SET, 18 GA. 
WIRE..51.00 / SET 

4 CONDUCTOR 
$1.50 

PER SET 

WEATHER-PROOF SOCKE' 
AND CONNECTOR SF' • • 

EDGE CONNECTOR 
ALL ARE .156" SPACING 

15/30 GOLD 
SOLDER EYELET  $2.00 EACH 

18/36 GOLD 
SOLDER EYELET  $2.00 EACH 

22/44 GOLD 
SOLDERTAIL (P.C. STYLE) 
$2.50 EA 10 FOA $22.50 

22/44 TIN 
SOLDERTAIL (P.C. STYLE) 
$1.35 EA 10 FOR $12.50 

42/84 GOLD 
SOLDER EYELET  54.00 EACH 

4PDT RELAY 
.1.4pmslyie 
• lempcomecis 
•2400040 co. 
120wellae 
• 111•00w. lull, weed 

$1.70 EACH 
spsed,codwOloge 
LARGEOUAMTITMSAYM L  
SOCKf TS FOR Pit Ay 50t 

6 VDC RELAY 
HINIATuRE 
D.P.D.T. 
3 NC' CCNTACTS 
FUJUITSU S FBR32ID006 
$1.75 EA 10 / 16.00 

SONALERT 
MA,LJRY MCOEL 
4 SNP-428 
SNAP-IN STYLE 
OPERATES FROM 
4 - 28 VDC 

$5.00 EACH 

0-10 MINUTE TIMER 

ADJ. TIMING 
MOTOR FROM 
0 - 10 MIN. 
RATED 10 AMPS. 
125 VAC MOUNTS 
ON 1" CENTERS.... 

$4.75 EACH 

CANNON XLHA-3-I 3 
CONNEC 0 

3 PRONG 
CHASSIS mOuNT 

Cot/ACTOR 
S2 00 EACH 
10 for $19.00 

75 ohm AX 
12 
FOOT 

R.C.A. PLUGS  TH 
ENDS. .USED FOR VIDEO 
GAMES,  ETC  $1.25 FA 

MICRO WAVE 
TRANSISTORS 
N.P.N. SILIC ON 
SPECIAL PRICE 
52.50 EACH 

KEY 111AHlrt:14 

AMPS @ 125 VAC 

I  
REMOVES BOTH 

POSITIONS $3.50 EA  

4 POSITION 4 Min 
USED FOR  @ 125 VAC 
CASH REGISTERS 

CONS WITH TNREE KEYS 
01 OPERATES 2 POSITIONS 
02 OPERATES 3 POSITIONS 

03 CPERATES 4 POSITIONS 
KEY REMOVES ONE POSITI ON 
ONLY  $5.50 EACH 

Svolt Sampihr 
RECHARGEABLE 

1 FLPOWER 0 EP690 'LID GEL CELL 
1/2" X 4 1/4" 
2 3/4"   

$15.00 EACH  

MICROPHONE 

COMMUNICATION 
STYLE MIKE W/  I 
PUSH TO TALK  11 0 j 
BUTTON 04 SIDE. 
$3.50 EACH 

MULTI-SWITCH 
8 STATION 

. ,,\ „ \̀, 
E O. 

0:1471:14Z... 
INTERLOCKING ASSEM3LY 
4 -D.P.D.T./4-4.P.D.T. 
6 1/2" MOUNTING CENTERS 
$3.00 PER ASSEMBLY 

5 STATION tit rrl ;17 
INTERLOCKING ASSEMBLY 
3-4 .P.D.T./2-0.P.D.T. 
4 1/8" MOUNTING CENTERS 
$2.50 PER ASSEMBLY 

3 STATION 
NON-INTERLOCKING 
2-D.P.D.T./I-4.P.D.T. 
PUSH ON/PUSH OFF STYLE 
2 1/2" MOUNTING CENTERS 
$1.50 PER ASSEMBLY 

LIGHTED 
PUSH !BUTTON 

is • • 

RED LIGHTED 120 VAC 
10 Ni'. S.P.S.T. 
"POWER" PRINTED ON 

, FACE.  MOUNTS IN 
7/8" SQUARE HOLE.. 
$1.50 EA 10/ 513.50 

2" ALLIGATOR CLIPS 
7 clips for  1.00 
100 clips tor Si? 00 
500 clips tor S50 00 

16.5 VAC 1 AMP 
CLASS 2 XFMR 

"4-• $3.00 
-  EACH 

Ii 

SLIDE POTS 

1K linear 
LG.-2 7/8" TRAVEL 75t EA 

50K SUMO HIB$41r 
3" LG.-2 7/8" TRAVEL 754 EA 

500K linear W NW 
2 7/4"LG.-1 3/4" TRAVEL 
'  EACH 10/ 57.00 

ALL ELECTROMCS CORP. 

MANUFACTURERS - WE WIL 
2846 

PURCHASE YOUR EXCESS 
INVENTORY (213)380-8000 

905 S. Vermont Ave. 
PO BOX 20406 

Los Angeles, Calif. 90006 
(213)380 8000 

Mon. • Fri  Saturday 
9AM-5PM 10AM-3PM 

TERMS 

.0eanfiKesl.,eded 

.M.n 0,de, 1,0 00 
•Add S2 50 
Se wmclUSA 
• Ca. Res Add 6. 
. Prompl ShippMg 
NO COD' 

3 : e h  20 
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--spECTRUM---
#1-IN AMATEUR 
REPEATERS! 

Shown on iptional Cabilet 

Cal! or write today for data sheets & prices! Sold Factory Direct 
or through Export 5.•a'es Reps only. Get your order in A.S A. P.! 

, 

 11)cract :I/titer 
40,76etticf 47(ii‘edele:I I( 
Zoo, ra caw 4itive. 
Eedet ( '1 

Spectrum now makes 2 lines cf Repeaters—the 
world famous 'Super Deluxe' SCR1000/4000, and our 

new Low Cost line of SCR77 Repstaters. 

The New SCR77 15 Wt. Repeaters maintain the qual-
ity of design, components and construction which 
have made Spectrum gear famois throughout the 
world for years. However, all of the "bells & 
whistles" which you may not naed or want have 
been eliminated—at a large cost savings to you! The 
SCR77 is a real "workhorse" besic machine de-
signed for those who want excel ent, super-reliable 
performance year after year—bu' no  ('PL', 12 
Pole IF Filter, Front End Preselector, and a 30 Wt. 
Transmitter are the only 'built-in' options available; 
but Autopatch, Remo* -C,ontrol, and other equip-
ment can be connected via ihe rear panel jack.) 

Of course, if you do want a full featured/Super 
Deluxe Repeater, with higher power (30-75 Wts.), 
and a full list of b̀uilt-in' options, lien you want our 
SCR1000 or 4000—'The Ultimate in Repeaters'. 
Available with: Full AutopatchlRe'.erse Patch/Land-
Line Control; Touch Tone Control of various repeater 
functions; 'PL'; "Emergency Pwr. D"; various Tone & 
Timer Units, etc. 

/. SPECTRUM 
  F por t Orders - Contact our International Dept. 

411111 .11.11 M MI M MI 111055 W. GERMANTO WN PK., DEPT 57 
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irlOM FM Repeaters, Remote Bases,' 
Join the fun with the growing ac-
tivity on 10M FM! Extended 'supe-
rior' groundwave contacts; local 
Repeaters; Remote/Local Bases 
and Mobile for Nationwide or 
Foreign DX. All with the ease 
of 2M FM! Or, tie a 10M Remote 
Base into your existing VHF/UHF 
Repeater! 

Our Repeaters and Remote Bases 
are basically made up of 2-SCR-

miRX & TX Boards Now Available! 
1000 Mainframes, complete with a 
VHF/UHF Link "built-in." The 10M 
FM Receiver is "Super Hot" and 
"Super Sharp." The transmitter is a 
35 Wt. unit with beautiful audio 
quality. 

A Complete Data Package is now 
available on both complete sys-
tems and boards—all commercial 
quality. Call or write for more infor-
mation today. 

SPEC COMM REPEATER BOARDS & SUB-ASSEMBLIES 
SCR200 & 
SCR 450 
BOARD 

These are Professional "Commercial Grade" Units —Designed for Extreme Environments I - 30 to + 60• C). 

All equipment assembled & tested. For 2M, 220 MHz & 450 MHz! 

10M ALSO 
AVAILABLE 

SCR200 VHF Receiver Board 
• Totally New Advanced Design! 

ie6 Pole Front End Fltr.  + wide dynamic 

range—reduces overload, spurious Resp. 

Ws , 

• Sens 03 uV/12(18 SINAD typ 

• Sel -6dB 0 a 6.5 KHz -130dB a t3OKHz. (8 
Pole Crystal + 4 Pole Ceramic Fltrs 

• 'S Meter Discriminator & Deviation Mtr Out-

puts! 

• Exc audio quality! Fast squelch' w10 0305% 

Crystal ("Super Sharp" IF Flt, also avail ) 

SCR200 Receiver Assembly 
• SCR200 mounted In shielded housing 

•Completely asmbld & tested, wIF T caps 

S0239 cone 

•As used in the SCR1000 Ready to drop into your 
system! High Recommended' 

SCR450 UHF Receiver Bd. Of Assy. 
• Similar to SCR200, except 420-470MHz 

SCAP Autopatch Board 
• Provides all basic autopatch functions 
• Secure 3 Digit Access, 1 Aux On-Off function, 

Audio AGC, Built-in timers. etc Beautiful Audio! 

• 0/1 inhibit bd also available 

• Writeicall for details and a data sheet 

RPCM Board 
• Used wiSCAP board to provide Reverse Patch 

and Land Line Control of Repeat, 

• Includes land line answering  m 

ID250 CW ID & Audio Mixef Board 
•Adiustabi• 10 tone speed level, timing cycle 
• 4 Input AF Mixer & Local Mic amp 

• COR input & xmtr hold circuits 

• CMOS logic. PROM memory —250 blisichannei 

• Up to 4 different ID channels. 

• Many other features Factory Programmed 

COMMUNICATIONS CORP. 

FL 6 

FL-6 Rcvr. Front. n  reselector 
•6 Hi 0 Resonators with Lo-Noise Transistor Amp (2M or 
220 MHz). 

• Provides tremendous rejection of -out-of-band" signals 

wrout the usual loss! Can often be used instead of large 

expensive cavity filters 

• Extremely helpful at sites with many nearby VHF transmit 

ers to -filter-out" these 'outol,band. signals 

CTC100 Rpir. COR Timor/Control Bd. 
• Complete solid state control for rptr. COR. "Hang" 
Timer, "Time-Out" Timer, TX Shutdown/Reset etc. 

• Includes Inputs & Outputs for panel controls & lamps 

Repeater Tone & Control Bds.—For SCR1000/4000 
CTC100ID250 only 

TRA-1 "Courtesy Tone Beeper- Board 
• Puts out a tone beep apx . 1 sec after RX s.g 
drops—thus allowing time for breakers 

• Resets T 0 Timer after "beep 

IMR.1 "Kerchunker Killer- or "Time Out Warning 
Tone" Bd. 
• For One of above 2 functions 
•"Kerchunker Killer" provides adi delay (0-10 
sec.) for initial rptr. access. Auto-Reset at end of 
OSO 

" 
• T 0 Warning Tone provides alerting "warble 
tone apx 10 sec before "time out."  ) 

PSM-1 Repeater Power Supply Mod Kit 
• For SCR•1000 or SCR-4000 

• Replaces Darlington Pass Tr —tor improved 

rithabIlity 

• Includes new overvoltage "Crowbar" shut-

down circuit. 

• Complete kit. w/assembled PC board. $19 50 
+ $3.50 shipping/handling. 

PRM200 Power Supply Filter 
Cap/Regulator/Metering Board 

• As used in the SCR1000 as main part of 

13.8VDC/8A Pwr. Sply. 

• includes 14,000 yF Filter Cap, Reg. IC and Driver 

Trans., V/I Meter shunts and cal pots. 

• Requires Xfmr., Br. Rect., Pass Tr./Heat Sink, (Op-

tional Meter), for complete supply. 

10M ALSO 
AVAILABLE 

4iti Seep Aug. 73 Ad. 

SCT410 XMTR. ASSY. 

SCT110 VHF Xmtr/Exciter Board 
• 7 or 10 Wts Output 100% Duty Cycle' 

• Infinite VSWR proof 

•True FM for exc audio quality 

• Designed specifically for continuous rptr ser 

vice Very low in -white noise 

•Spurious -70 dB Harmonics -60 dB. 

•With .0005% xtal. 

• BA-10 30 Wt. Amp board & Heat Sink, 3 sec L P 

Filter & rel. pwr. sensor BA75 75 Wt. unit also 

available. 

SCT110 Transmitter Assembly 
• SC trio mounted in shielded housing 
• Same as used on SCR1000. 
• Completely assmbld. w/F.T. caps, S0239 conn. 
• 7, 10, 30, or 75 Wt. unit. 

SCT410 UHF Transmitter Bd. or Assy. 
•simaar to SCT110, 10 Wts nom 
•Avaii  wi or w/o 0S-18 Super High Stability 

Crystal °sc./Oven 

• BA-40 40W. UHF AMP. BD 8 HEAT SINK 

PCB-1 Xmtr. Power Control Board 
• For SCT110 or SCT410 Exciters 
• Varies B + to control Pwr Out 

• SwItchable Hi, Low, or Med. Pwr out, locally or 

remotely. Ad). levels 

TTC100 Touchtone 

Control Board 

94e,coee 
Clet  Raceth  "it7dvtem 

• 3 digit ON, 3 digit OFF control of a single repeater 

function, or (optional) 2 functions (2 digits ON/OFF 
each). 

• Can be used to pull in a relay, trigger logic, etc. 
• Typically used for Rptr., ON/OFF, HI/L0 Pwr PL 

ON/OFF, Patch Inhibit/Reset, etc. 

• Stable anti-falsing design 5s limit on access 
• For add'I function(s), add a "Partial TTC" ward 

Inquire about 'surplus' 220 TX Boards. 'A Price! 

Norristown, PA 19401 • (215) 631 1710 

Call, or  ‘, 68 
Send for 
Data Shoots! 
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CW  The Air Force Way 

Staff Sgt. Ed Metzler 
Keesler Technical Training Center 
Keesler AFB MS 39534 

Thousands of hams use 
I Morse code every day 
to make contact with 
friends and acquaintances 
around the world, but 
Morse systems operators in 
the Air Force use the inter-
national code for a more 
serious reason. 
"The people we train 

here will go to various in-
stallations around the 
world, mainly to assist in 
communications-gathering 
operations," said Major Em-
mitt D. Lane, chief of the 
Systems Operations Branch 
at Keesler Technical Train-
ing Center, Keesler Air 
Force Base, Mississippi. 
"Our operators monitor 
and transcribe radio com-
munications at many loca-
tions, providing the Air 
Force with a secure com-
munications security pro-
gram." 

It's a critical job in 
today's complex, ever-
changing world and it's the 
job of the Systems Opera-
tions Branch to see that the 
Air Force operators are 
highly qualified for their 
responsibilities. The branch 
is under the command of 
the 3300th Technical Train-
ing Wing, the Air Force's 
electronics training center. 
At Keesler, airmen selected 
for Morse systems operator 
duty undergo an intensive 
21-week course of instruc-
tion that is divided into 
three blocks of instruction. 
Students must be able to 
transcribe 20 groups of 
code per minute to grad-
uate from the course, al-
though the average gradu-
ate does about 25 five-char-
acter groups a minute. 
To achieve this end, 

students spend approx-

imately six hours a day, five 
days a week in the class-
room. In block I, the 
students are introduced to 
international Morse code 
and typing. 
"We teach by the reflex 

method," said Cicero 
Rhodes, an instructor super-
visor who spent more than 
20 years in the field before 
retiring from active duty. 

"When the students hear 
the dahs and dits on their 
headphones, they automat-
ically type the letter or 
number. After a lot of drill 
and repetition, it becomes 
second nature to them." 
"Students learn the 31 

characters during their first 
week of school," said 
Technical Sgt. Robert C. 
Templin, block I instructor. 

A block I instructor uses the Vibroflex key to drill students 
before hooking into the distribution center. 

Block I students are drilled on the basic characters of inter-
national Morse code. 
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ICOM 
FOR THE PROFESSIONAL AMATEUR 

WM/0 

IC-720A H.F. 

PECIA 
LIMITED 
FFE 

DISTRIBUTING 
7201 N.W. 12 ST. 
iMIAMI, FLA. 33126 
(305) 592-9685 
(305) 763-8170 
ATTS 800-327-3364 

.••• 123 

SSB-CW MODE PORTABLE RADIOS 
IC-502-A  6 METER 

LIST 239.00  N&G PRICE 185.00 
IC-202•S  2 METER 

LIST 279.00  N&G PRICE 215.00 

rr 

-0-111117  le   TE:F 

- 'Tr   

: '  • -  - -  • 
.  „ 

al 

IC-451A U.H.F. 
LIST $899.00 

IC 730 H.F. 
LIST $829.00 

IC-2AT IC-3AT IC-4AT 

2 METER, 220 MHz & 70 CM ANTENNA 

2.7 dB  3.4 db  5.5 dB 
Gain  Gain  Gain 
Saves Antenna cost-3 bands, 1 antenna 
Mobile or Base—Simulcast TX 6. RX 
3 mounts with coax RG/58U or E-CX50-2V 
Antenna DP-EL 770 with: 

DP-MB Mag. Mt.  $49.85 
DP-GL Gutter MT.  $48.85 
EC-5 Coax & Connectors  $46.85 

HFUHF-VHF Duplexer 
Frequency input/output 1.8-270 MHz low 

200-600 MHz high 
dB loss .3 dB Bank rejection 50 dB 
Saves coax cost-mobile or base 
ATV Audio-Video dual TX & RX 
Eliminates coax switches-single feed line 
IDEAL COMBINATION ANTENNA & DUPLE'XER 

N. C.13. C O. 

DP-DF 770 DUPLEXER $38.75   

1275 N. GROVE ST. ANAHEIM, CALIF. 92806 
NOTE: Price, specifications subject to change without notice 

and obligation.  (714) 630-4541 

WORK THE U.H.F. BANDS 
Add a transverter or converter to your existing 10m, 6m or 2m equipments. 
Choose from the largest selection of modules available for DX, OSCAR, 
EME, ATV. 

TRANSVERTERS MMT 50-144 $234.95 
MMT 144-28 $219.95 
MMT 432-28 (S) $319.95 
MMT 439-ATV $379.95 
MMT 1296-144 $399.95 
OTHER MODELS AVAILABLE 

CONVERTERS 
Choose from many models to suit your needs. 
Examples: MMC 432-28, MMC 426/439—ATV 

MMK 1296-144, MMC 1280—ATV 
Write for details and available options. 

FILTERS 

am 
ANTENNAS 
420-450 MHz 1-beams 
48 el. 15.7 dBd $75.75 
88 el. 18.5 dBd $105.50 
1250-1300 MHz loop yagi 1296-LY $49.75 
Send 364 stamps for full details of all our VHF/UHF items. 
Pre-selector filters 
Low-pass filters 
Varactor triplers 
Pre-amplifiers 

Prevent OSCAR 8 Mode .1 desense 
Use MMF200-7 $42.95 
Stop receiver IMD birdies 
Ur.: PSF432 $59.95 

70/MBM 48 

Transverters  6111111111  
Converters  VISA — 
Antennas 
Crystal Filters "CC 

Spectrum International, Inc. 
Post Office Box 1084S 
Concord, Mass. 01742 USA 

p•-• 436 
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A student in block ll l scans radio frequencies for message 
traffic. 

"We combine learning the 
character sounds and typ-
ing. On day one, they learn 
the first finger characters 
as they appear on a stan-
dard typewriter, day two 
we teach second finger, and 
so on. By the end of the 
block, students are ex-
pected to copy 12 groups 
per minute." 
Templin added that stu-

dents who show effort, but 
have some difficulty learn-
ing the code, are set back in 
the course to bring their 
proficiency up. About 30 
percent of the students, for 
one reason or another, do 
not graduate. 
After learning the charac-

ters, the ditty-boppers, as 
they call themselves, work 
on their copy speed. As with 
learning the characters, this 
is done gradually. 
"We start the classes at 

four groups per minute, 
then work up to 12," said 
Templin. "It's a matter of 
repetition and memoriza-
tion." Codes are transmit-
ted to the various class-
rooms by a closed-circuit 
system from a single distri-
bution center. The center 
can send code in separate 
speeds to individual stu-
dents or send uniform code 
to an entire class. The code 
tapes are made by the school 
staff, and unlike other 
branches of the military, 
are done by hand rather 
than computer. According 
to Rhodes, this personal-
ized system allows for 
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more individual attention. 
In the basic block, stu-

dents spend three to four 
hours a day copying mes-
sages from the distribution 
center. Some time is also 
spent in character drills. Us-
ing the Vibrotlex semi-
automatic key, an instruc-

A Vibroflex semi-automatic key used by instructors to drill 
students on individual characters. 

tor can drill the 20 or so 
students in his class on par-
ticular problem characters 
or patterns before hooking 
up to the center. 
In blocks ll and III, 

students continue to in-
crease their copying speed 
while learning other facets 

An instructor prepares a tape that will be used to broadcast 
from the distribution center. 

of the career field. In the in-
termediate block, students 
are taught radio wave and 
antenna theory and how to 
operate receivers. At the 
end of this block, students 
are able to copy 16 groups 
of code per minute. The last 
block deals with complex 
receiving using more than 
one receiver and locating 
copy on different frequen-
cies. By the end of block III, 
students are expected to 
copy 20 groups per minute. 
"It's a very demanding 

course," said Sergeant 
Templin. "The material is 
very abstract. If someone is 
having trouble with a par-
ticular character, you can't 
just say, 'OK, turn to page 
14 in the text and read all 
about the letter C.' It re-
quires a person who isn't 
nervous or high strung, who 
won't get upset about every 
mistake he or she makes." 
"Like anything else, it 

takes a lot of practice and 
patience," Rhodes empha-
sized. "How many tennis 
balls do you think you'd hit 
perfecting your backhand? 
Our methods aren't hit and 
miss, by any means, but I 
would say that repetition is 
the keystone to learning 
Morse code." 
"I'm confident our meth-

ods work and that we are 
turning out very capable 
people into the field," said 
Major Lane. "We have to; 
our graduates fill some of 
the most critical positions 
in the Air Force."• 
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DK200/DK210 
Electronic Keyers 

CW is both communication and art. 
Sharpen your "fist" with Daiwa precision! 

DK210—L.E.D. Speedmeter: Reads speed to 50 
WPM • Iambic operation with squeeze key • Auto-
matic, semi automatic, or tune modes • Dot-dash 
memory • Solid state keying • Weight Control: 
Adjusts dot-dash space ratio • Dimensions: 
150W x 62H x 150D m/m • Rugged. all metal 
cabinet 

DK200—Same as DK210 without L.E.D. speed-
meter 

CNA2002 
Automatic Antenna Tuner 

State-of-the-art automatic antenna matching 
in under 45 seconds. 

CNA2002—Frequency range: Amateur bands 
3 5 - 30MHz. including new WARC bands • Fower 
Rating: SSB-2.5 kW PEP, CW-1 kW (50% duty), 
AM-500 watts, SSTV, RTTY-500 watts (1C min-
utes) • Dummy Load: 50 watts continuous (100 
watts/1 minute) installed • Two antenna outputs 
for unbalanced lines • Dimensions: 225W 
90H x 275D m/m 

20.  • 

21, 'H  • NI 
• so 

AF606K/AF406K 
All Mode Active Filters 
_,Artami nsi mbh,„ 

Luxurious selectivity at an affordable price! 

AF606K—Mnovative PLL Tone Decoder circuitry 
locks onto the CW signal and reproduces it with in-
credible clarity • Variable Notch Frequency: 300-
3000Hz • CW Pass Band: 140Hz., 110Hz., & 80Hz 
• Lowpass and Highpass filtering for excellent SSB 
reception • Built-in speaker • Dimensions: 
150W x 62H x 150D m/m 

AK406K—Same as AF606K without PLL Tone 
Decoder • CW Pass Band: 170Hz.. 140Hz., 
110Hz., 80Hz 

CNW518/CNW418 
Manual Antenna Tuners 

Maximize station performance with high 
quality Daiwa tuners. 

CNW518—Frequency range: Amateur bands 
3 5 - 30 MHz. Including new WARC bands • Power 
Rating: SSB-2.5 kW PEP, CW-1 kW (50% duty) • 
Two antenna outputs for unbalanced lines • Di-
mensions: 225W x 90H x 275D m/m 

CNW418 (not shown)—Same specifications as 
CNW518 except: Power Rating: SSB-500 watts 
PEP. CW-200 watts • Dimensions: 225W x 
90H x 245D m/m 

CW.f illi 858 E Congress Park Dr. Centeville. Ohio 45449. Phone 1-513-434-0031 
TWINS Exclusive U S Agents for these DAIWA products Dealer inquiry invited. 

WRITE OR CALL FOR MORE INFORMATION AND THE 
LOCATION OF YOUR NEAREST AUTFiORIZED DEALER 

LA2030 
2 Meter Power Amplifier 

Be Heard! Give your hand-held the boost it 
needs! 

LA2030—Selectable power output: Low (15 
watts) or High (30 watts) (all models) • Power 
Input: 150mW - 300 mW (LA2030A), 300mW - 
600mW (LA2030B). 1.5 - 2.5 watts (LA2030C), 
Choose the model that's right for you • Fast act-
ing protection circuitry • RF level indicator • BNC 
input, SO-239 output • Compact size: 90W x 
42H x 121D m/m 

CN520/CN540/CN550 
Cross Needle Meters 

Daiwa cross-needle convenience in a compact 
case! Get SWR and Power readings in a single 
glance. 

CN520—Frequency: 1.8 - 60 MHz • Power rat-
ing; 2 kW max. • Sensitivity: 40 watts minimum 
• Accuracy: ±10% at full scale • Dimensions: 
72W x 72H x 950 m/m 

CN540—Frequency: 50 - 150 MHz. • Power rat-
ing: 200 watts max. • Sensitivity: 4 watts minimum 
• Accuracy: Same as CN520 • Dimensions: 
Same as CN520 

CN550—Frequency: 144 - 250 MHz • Power rat-
ings: 200 watts max. • Sensitivity: 4 watts mini-
mum • Accuracy: Same as CN520 • Dimen-
sions: Same as CN520 

)0 DAI WA 
AMATEUR RADIO INNOVATIONS 



( SOCIAL EVENTS 
MILWAUKEE WI 

JUL 8-11 

The YL International Single Sideband-

er's (YL1SSB) 1982 Convention will be held 

on July 8-11.1982, in Milwaukee WI. Activi-

ties will include the DX Roundup, the Sys-

tems Awards Banquet on Saturday night. 

and a major door prize of an !corn 1C-2AT. 

Jean Chittenden WA2BGE will tell about 

her recent China trip. Pre-convention ac-

tivities will begin July 5. 1982. with golf-

ing, fishing, and side trips planned. De-

tailed information may be obtained by 

sending an SASE (business size) to Sus 

Musachi KB90C. PO Box 18123, Milwau-

kee WI 53218 

STATE COLLEGE PA 

JUL 10 

The Nittany Amateur Radio Club Ham 

Festival will be held on July 10. 1982, from 

8:00 am to 4:00 pm, at the HRB.Singer pic-

nic grounds. Science Park Road (between 

US 322 West and Rte. 26 East), State Col-

lege PA. Talk-in on 146.16/.76, 146.25/.85, 

and 146.52. Features will include a flea 

market, technical sessions, numerous 

prizes and contests, and refreshments. 

Tickets are $3.00: tailgating and tables are 

$5.00. For more information, contact 

Richard L. Sine KB3WN 1600 E. Branch 

Road. State College PA 16801. 

OAK CREEK WI 

JULY 10 

The South Milwaukee Amateur Radio 

Club will hold its annual swapfest on Satur-

day, July 10, 1982, from 7:00 am to 5:00 pm 

at the American Legion Post 434, 9327 

South Shepard Avenue. Oak Creek WI. Ad-

mission is $2. 00 and includes a happy hour 

with free beverages. Prizes include a $100 

first prize and a $50 second prize plus a 

variety of other prizes to be awarded during 

the day. Parking, a picnic area, hot and cold 

sandwiches, liquid refreshments, and over-

night camping will be available. Talk-in on 

146 94. More details, including a map, may 

be obtained from the South Milwaukee Am-

ateur Radio Club, PO Box 102, South 

Milwaukee WI 53172. 

MILTON ONT CAN 

JUL 10 

The Burlington Amateur Radio Club will 

hold the 8th annual Ontario Hamfest on 

Saturday. July 10. 1982, at the Milton Fair-

grounds, Milton, Ontario Admission is 

$3.00 per person or $2.00 for pre-registra-

tion. There will be a flea market, displays. 

an auction, contests, and prizes. Camping 

will be available and grounds will open 

Friday night for early campers. For pre-

registration,  contact  Mike Cobb 

VE3M WR. PO Box 836, Burlington L7R 

3Y7, Canada. 

BOISSEVAIN MAN CAN 

JUL 10.11 

The 19th annual International Hamfest 

will be held on July 10-11, 1982, on the Ca-

nadian side of the International Peace 

Gardens between Dunseith ND and Bois-

sevain MAN in the Canadian Pavilion. Ac-

tivities will include transmitter hunts, mo. 

bile judging, CW and QLF contests, semi-

nars for OMs and YLs, flea markets, a ham 

auction, a Saturday night dance, a Sunday 

morning breakfast, and lots of great 

prizes. For more information, contact Ber-

nie Arcand WDOMD, PO Box 53, Epping 

ND 58843, or William M. Shryock, Jr. 

WDOGRC. 322 East 4th Street, Williston 

ND 58801. 

RAPID CITY SD 

JUL 10-11 

The Black Hills ARC will hold the annu-

al South Dakota Hamfest on July 10-11, 

1982, at the Surbeck Center, SD School of 

Mines and Technology. Rapid City SD. 

Pre.registration is $7.00: registration at 

the door is $8.00. There will be a prize 

drawing for pre-registrants, forums, con-

tests, a picnic, and prizes. Tables are free 

for the flea market. Talk-in on .34/.94 

(WOBLK). For further information, write 

Black Hills ARC, c/o Rudy WBOPWA. 4822 

Capitol, Rapid City SD 57701 

MAPLE RIDGE BC CAN 

JUL 10.11 

The Maple Ridge ARC will hold its Ham-

fest '82 on July 10-11. 1982. at the Maple 

Ridge Fairgrounds. located 30 miles east 

of Vancouver. Maple Ridge BC Registra-

tion for hams is $5.00: for non-hams over 

12 years old, $2.00. There will be food, 

prizes, a swap & shop, displays, a bunny 

hunt, ladies' and children's programs, and 

a main prize drawing for a Kenwood 

TR-2500 Camper spaces will be available 

(some with electrical hookups) Talk-in on 

146 20180 For more information and reg• 

istration. contact Maple Ridge ARC, Box 

292, Maple Ridge BC V2X 7G2 

ALEXANDER NY 

JUL 11 

The Genesee Radio Amateurs, Inc., will 

hold the second annual ARRL-approved 

Batavia Hamfest on Sunday, July 11. 1982, 

from 7:00 am to 5:00 pm at the Alexander 

Firemen's Grounds, Rte. 98 (nine miles south 

of Batavia), Alexander NY. Registration is 

$2 00 in advance. $3.00 at the gate. and 

$1.00 for the flea market. There will be 

many prizes, a large exhibit area, OM and 

YL programs, contests, plenty of food, 

overnight camping, and a boat anchor 

auction at 3:00 pm. Talk-in on 4.71/5,31 

(W2RCX) or .52. For advance tickets, make 

checks payable to Batavia Hamfest, c/c) 

Gram, Inc., Box 572, Batavia NY 14020. 

MCKEESPORT PA 

JUL 11 

The Two Rivers Amateur Radio Club, 

Inc., will hold its annual hamtest on July 

11. 1982. from 9:00 am to 5:00 pm, at the 

McKeesport Campus of Penn State Uni-

versity, McKeesport PA. There will be 

forums, prizes, food, an outdoor flea mar-

ket, and indoor setups. Talk-in on 146.22/ 

.82. For more information, telephone (412)-

464-0550 

INDIANAPOLIS IN 

JULY 11 

The Indiana State Amateur Radio Con-

vention, in conjunction with the Indianap-

olis Hamfest and Computer Show, will be 

held on Sunday, July 11, 1982, at the Mari-

on County Fairgrounds at the southeast-

ern intersection of 1-74 and 1-465. Gate 

tickets are $4.00 and entitle you to all ac-

tivities, including the major prize drawing 

and hourly prizes. There will be inside and 

outside flea markets, a separate comput-

er show and flea market, a commercial 

vendors' display area, technical forums, 

club activities, and ladies' programs. 

There will be setups after 12:00 noon on 

Saturday. July 10th. Security will be pro. 

vided Saturday night and Sunday. and 

camper hookup facilities will be available 

on the grounds. For further information. 

contact Indianapolis Harnfest, Box 11086, 

Indianapolis IN 46201. 

MANCHESTER NH 

JUL 17 

The New Hampshire FM Association will 

hold an electronics flea market on Saturday, 

July 17, 1982, at the Manchester Municipal 

Airport, Manchester NH, beginning at 9:00 

am. General admission is $1.00 per person: 

sellers. $5.00. Sellers should tailgate or 

bring their own tables. Commercial dis-

plays are welcome. Refreshments will be 

available and door prizes will be awarded. 

Talk-in on 146.52 FM and 124.9 AM. For fur-

ther information, contact Dick DesRosiers 

W1KGZ at 1603)-668-8880, or Doug Aiken 

K1 WPM, 30 Meadowglen Drive, Man-

chester NH 03103, (603)-622-0831. 

SHEBOYGAN WI 

JUL 17 

The third annual Sheboygan County 

Amateur Radio Club Lakeshore Swapfest 

and Brat Fry will be held on July 17, 1982, 

from 8:00 am to 4:00 pm, at the Wilson 

Town Hall, south of Sheboygan WI. There 

will be a public auction and prizes. Tables 

are free and camping will be available at 
Terry Andre State Park. For a flyer and ad-

ditional information. write PO Box 895, 

Sheboygan WI 53081. or call (414).457-

3203. 

HARBOR SPRINGS MI 

JUL 17 

The Straits Area Amateur Radio Club will 

hold its annual hamtest on July 17, 1982. 

from 9:00 am to 4:00 pm at the Harbor 

Springs High School, Harbor Springs MI. 

Donations are $2.00 at the door and table 

space is $2.50. Doors will be open at 8:00 

am for setups. Lunch will be served from 

11:00 am to 1:00 pm and refreshments will 

be available during the day. There will be 

one main door prize and smaller prizes will 

be awarded hourly. The school parking lot 

is free for self-contained RVs to use for an 

overnight stay and many places of interest 

to YLs are available nearby. Talk-in on 

.52/.52 and 146.07/.67. For more details. 

contact Mr. Bernie Slotnick KB8RE 630 

Ann Street, Harbor Springs MI 49740, or call 

(616)-526-5614. 

EUGENE OR 

JUL 17-18 

The Lane County Ham Fair will be held 

on July 17-18, 1982, at the Oregon Nation-

al Guard Armory. 2515 Centennial. Eu-

gene OR. Tickets are $4.00 each and enti-

tle the holder to one extra drawing ticket 

free if purchased before July 1st. Doors 

will open at 8:00 am Saturday and Sunday 

Features will include a swap and shop at 

$5.00 a table, a 2-meter bunny hunt, wom-

en's activities, a children's corner, com-

puter demos, technical seminars. OCWA, 

and a grand prize of an Icom 730 low-band 

mobile rig. There will be an all-day snack 

bar, free parking for RVs (no hookups), 

and a Saturday potluck supper at 6:00 pm. 

Talk.in on .52/.52, 146.28/.88, 147.861.26, 

and 3.910 HF. For advance tickets, send 

an SASE to Eunice Brown VVA7MOK, 2456 

Corral Court, Springfield OR 97477, or 

phone (503).747-7939. 

BOWLING GREEN OH 

JUL 18 

The 17th annual Wood County Ham.A-

Rama will be held on Sunday, July 18, 

1982. at the Wood County Fairgrounds, 

Bowling Green OH. Gates will open at 10 

am, with free admission and parking. 

There will be drawings for prizes: tickets 

are $1.50 in advance and $2.00 at the gate. 

Trunk sales space and food will be avail. 

able. Advance table rentals are $3.00 to 

dealers only. Saturday setup available un-

til 8:00 pm. K8TIH talk-in on .52. For more 

info or dealer rentals, send an SASE to 

Wood County ARC, c/o S. Irons. PO Box 

73, Luckey OH 43443. 

WASHINGTON MO 

JUL 18 

The Zero Beaters Amateur Radio Club 

will hold its hamfest on Sunday. July 18, 

1982, at the Washington Fairgrounds, 

Washington MO. Talk.in on 147.84/.24 For 

more information. contact Rich Noelke 

WAONUI, Rte, 3, 10 Richard Drive, 

Washington MO 63090. 

CANTON OH 

JUL 18 

The Tusco Radio Club (W8ZX) and the 

Canton Amateur Radio Club (W8AL) will 

hold the 8th annual Hall of Fame Hamfest 

on July 18, 1982, at the Nimishillen 

Grange, 6461 Easton Street, Louisville 

OH. Admission is $2.50 in advance, $3 00 

at the gate, and children under 16 will be 

admitted free. The flea market will open at 

9:00 am and activities will include awards, 

forums, dealers, and XYL programs. Talk-

in on 146.191 79, 146.52/.52, and 147.72/.12. 

For reservations and/or information, con-

tact Butch Lebold WA8SHP, 10877 Hazel-

view Avenue, Alliance OH 44601, or phone 

(216)-821-8794. 

LA PORTE IN 

JUL 18 

The LaPorte County Summer Hamfest 

will be held on Sunday. July 18, 1982, at the 

County Fairgrounds, LaPorte IN. Good 

food, cold drinks, and an indoor selling area 

will be available. For reservations and more 

information. write PO Box 30, LaPorte IN 

46350 

GRAND RAPIDS MN 

JUL 18 

The Range Wide Hamfest will be held 

on July 18, 1982, from 10:00 am to 4:00 pm 

at Gunn Park, Highway 38,6 miles north of 

Grand Rapids MN Admission and tables 

are free. Bring the family for a picnic, 

games. prizes, and fun. Parking and camp-

grounds will be available. Talk-in on 

146.28/.88 and .52. For more information, 

write Bob WDOAAF, 736 Crystal Springs 

Road, Grand Rapids MN 55744, or call 

(218).326-2268 (evenings) 

OKANOGAN WA 

JUL 24-25 

The Okanogan Valley International Ham-

fest will be held July 24-25, 1982, at the 

Okanogan County Fairgrounds, Okanogan 

WA. Registration is $3.00 for hams and 

$2 00 for non-hams. Activities will include 

bingo, a cake walk, a 2-meter bunny hunt, 

and a Sunday potluck dinner, followed by 

a drawing for prizes. Talk-in on 146.97. 

Hookups will be available for those who 

need them. and motels and restaurants are 

close by. For more information, contact 

Frank Bigelow WA7ZEV or Buck Buchanon 

W7GSN. 

OKLAHOMA CITY OK 

JUL 23-25 

The Central Oklahoma Radio Amateurs, 

Inc. will hold the Oklahoma State ARRL 

Convention at "Ham Holiday '82" on July 

23.25, 1982, at the Myriad Convention Cen-

ter, Oklahoma City OK. Preregistration is 

$6.00 and includes free flea-market ta-

bles. The pre-registration award is a Radio 
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*********************** ********** ************************************************** 

2300  M Hz  VARI ABLE  DO W N C O N VE R TE R 
**** ***************** er************************************ ******* ****************** 

ANTENNA KIT  PARTS  CONVERTER 
51695  KIT 

$1695 
42 WASHERS 

31 SPACERS 
MOUNTING BRACKET 

6" RG 174 COAX 
'F' CONNECTOR  • 35" ROD 

61/2 " x 4" P.V.C. PIPE 
2 DRILLED END CAPS  • HARDWARE 

POWER SUPPLY 
KIT 

vises 
POWER TRANSFORMER 
COURSE TUNE POT. 
FINE TUNE POT. 
3 'F' CONNECTORS 
RESISTORS &CAPS 
LED WITH HOLDER 
TERMINAL STRIP 

P.C. BOARD 
RF CHOKE 
KNOB 
WIRE 
2 SWITCHES 
4 DIODES 
LM 317 REG. 

WOOD GRAIN CABINET WITH SILK 
SCREENED front and back ;10.95 Extra 

BUILT POWER SUPPLY  $34.95 

Complete 
Down Converter 

System 
INCLUDES 

ANTENNA KIT 
POWER SUPPLY KIT 
CONVERTER KIT 

SPECIAL $49.95 

QUANTITY 
DISCOUNTS 

Any Price in Adv. 
10 pcs 
25 pcs. 
50 pcs. 
100 pcs. 
1000 pcs 

12% off 
18% off 
25% off 
30% off 
35% off 

No Mixing for 
Quantity Discount 

Converter P.C. Board 
Plated through holes 
for stability  $4.95 
Power Supply 
P.C. Board  2.95 
MRF 901  2.00 
NE02135  4.95 
2835 Diodes   .95 
.001 Chip 
Caps.   10/3.95 
Choke Set of 4 1.95 
LM 317 Regulator 1.25 
'F' Connectors 
Chassis   .50 
Wall Transformer 
12 VAC 700 MA 4.95 
'U' Bolt  95 
BALUN 
75 to 300 ohm  1.95 
BALUN 
for rabbit ears 2.95 
*RG 59/U COAX 

WITH CONNECTORS 
FACTORY MADE 
100 If  517 50 
50 Ft  950 
75 Ft  5 7-, 
i Ft  250 

P.C. BOARD  PRE-DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC-
TURE. 

2/3 mo-r rrzArqs. 
3 --M-RF-964-TRANS-PS-fGR----
2  HP 2835 Diodes 
6  .001 Chip Caps. 
9  Resistors 
4  Prewound chokes 
1  Electrolytic Cap. 
1 Pre Made Probe 

(DCXXXXXXXXD 
*WIRED P.C. BOARD TEST-
ED, READY TO CONNECT TO 
CAN WITH PROBE & CABLE 
CONNECTOR ATTACHED. 

;24.95 

We will tune conver-
ter board for $12.50 

trouble shoot 
add  7.50 
trouble shoot 
power supply..$12.50 
plus any parts needed 

We will accept collect calls for orders only on Visa and Master Card 
No C.O.D. Orders 

To Order Call 1-317.255-7776—For information call 311291-7252 
Complete Kit Weighs 5 pounds. Please add Sufficient Postage 

6950 NORTH MICHIGAN ROAD 
INDIANAPOLIS, IN 46268 

ELECTROMC 
R11111110W 

A HAM RADIO PROGRAM FOR 
THE APPLE' COMPUTER 
By Fred Pearlman WDODLM 

BASH DOES IT AGAIN . . . 
. . ON DISC, WITH DOCUMENTATION!" 

Computerize your DX operations. Speed up and simplif), 
your DXCC efforts. Locate any of the 318 approved coun-
tries by name, number or prefix. . . and find out if you've 
worked it. . . with the callsign, band, date, time, heading 
and distance-displayed instantly. DX-PEDITER'S memory 
contains all the info you need. ENTER AND UPDATE new 
and pertinent information as to country status and how and 
vs hen you worked it . . . and much more. 

(Now Available at Your Dealer) 

If ordering direct: Retail $29.95. Add $2.00 shipping/handling 
California residents, please add $1.93 Sales Tax 

BASH EDUCATIONAL SERVICES, INC. 
P.O. Box 2115 San Leandro, CA 94577  v.26 

14151 352-5420 

Drake's New 
Digital Multimeter 
with Advanced 
Auto Ranging 
Features. 

Simple and easy to operate. The Drake 0M2350 Digital Multimeter automatically 
measures your selected functions in up to 5 ranges, at the touch of a button. 
Drake's Digital Multimeter will not overload circuits and DC accuracy is 0.8°. of 
reading ± 0.2°c of full scale. A continuity test sounds a signal when circuit 
resistance is less than 20 ohms. The liquid crystal display and three step 
protection feature with auto-zeroing, polarity indication and over-range 
warning signal make it ideal for servicemen or hobbyists. 
The Drake Digital Multimeter is sold complete with batteries !battery life is 

greater than 300 hrs.!, probes. 20 amp current shunt, spare luse, and soft 
carrying case for only $95.95. 

Add 82.50 shipping and handling per order. Send check with order and 
provide street address for UPS shipment. Ohio residents add Sales Tax 

1/4  
[4==o DRAKE 

In Ohio, or for 
,nformation call: 
1-513-866-2421 

Credit-Card buyers 
may call toll free 
1400-543-5612 

R. L. DRAKE COMPANY iikr"111717 
540 Richard Street, Miamisburg, Ohio 45342 
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Shack TRS-80 color computer. Featured 

will be a computer fair with programs on 

personal coniputers, plus an ARRL forum, 
AMSAT, DX and the Art of OSLing, FM, An-

tennas, and Alternate Energy Sources. 

There will be an indoor flea market, com-

mercial displays, a ladies' program, and 

on Saturday night, July 241h, the Oklaho-

ma Diamond Jubilee Banquet followed by 
a western dance. The Ham Holiday Grand 

Award will be presented on Sunday. July 

25th. For registration forms and addition-

al information, write CORA Ham Holiday 

'82, PO Box 15013, Del City OK 73155. 

WELLINGTON OH 
JUL 24 

The Northern Ohio Amateur Radio 
Society will hold its annual ARRL NOARS. 

fest on Saturday, July 24, 1982, at the 

Lorain County Fairgrounds, 18 miles 

south of Lorain, one mile west of Route 58 

on Route 18, Wellington OH. Admission 

tickets are $2.50 in advance, $3.00 at the 

gate, and are good for all prize drawings. 

Children under 12 will be admitted free. 

Admission tickets may be ordered from 

NOARStest, PO Box 354, Lorain OH 44052. 

There will be over 100 prizes, including an 

lcom 730 and power supply, an Ameritron, 

Inc., A1-80 linear amplifier, and an 'tom 

IC-2AT. Featured will be a large flea mar-

ket with parking spaces at S1.00 each, free 

parking, an indoor exhibit hall, refresh-

ments, and free overnight camping (with-

out hookups) on Friday. Indoor exhibit 

spaces with 8-foot tables are available at 

$8.00 each. Send a check for advance reg-

istration to Ernie or Pat Jackson, 201 Park 
Avenue, Elyria OH 44035. Talk-in on 

146.521.52 and 146.10/.70. 

POUGHKEEPSIE NY 

JUL 24 

The Mt. Beacoil Amateur Radio Club 

will hold its annual hamf est on July 24, 

1982, beginning at 8:00 am, at the Arling-

ton Senior High School, Poughkeepsie 
NY. Admission is $2.00(XYLs and children 

admitted free), tailgating space is $3. 00 

(includes 1 free admission), and a table 

space is $4. 00 (includes 1 free table and 
admission). There will be the free flea mar-

ket tables indoors, parking door prizes, an 

auction starting at 2:00 pm. and hot food 

and beverages. Talk-in on 146.37/.97 and 

146.52. For additional information, ad. 

PRINT THE WORLD 

See What You've Been Missing! 
Stay in touch with world events, monitor weather, ship 
traffic, and radio amateurs. Connect to your receiver 
and display shortwave radio teleprinter and Morse 
code transmissions with the new receive-only HAL 
CWR-6700 Telereader. 

• Receive ASCII or Baudot RTTY 
• Six standard RTTY speeds 
• 3 RTTY shifts for low or high tones 
• Adjustable space for fine tuning 
• Receive Morse code — 4 to 50 wpm 
• 16 lines by 36 or 72 character display 
• Two page video display 
• Parallel ASCII printer output 
• Requires + 12 VDC and external TV monitor 
• One year limited warranty 
• Small size (8" x 3" x 12.75") 

Write or call for more details. See the CWR-6700 at 
your favorite HAL dealer. 

HAL COMMUNICATIONS CORP. 

BOX 365 
URBANA, ILLINOIS 61801  217-367-7373 

-345 

vance tickets, or registration, send an, 

SASE to Walt Cotter WA2ZCN, North Hill. 

side Lake Road, Wappingers Falls NY 

12590, or phone (914)-226-6636. 

GREENVILLE OH 

JUL 24-25 

The Treaty City Amateur Radio Associa-

tion will be operating special event sta-

tion W8UMD from the site of the Annie 

Oakley Days celebration, from 1600Z July 

24 until 1600Z July 25. They will operate up 
10 kHz from the bottom of the General 

band on 40 and 20 meters and will venture 

into the 40-meter Novice band occasional-

ly. Send a business size SASE and OSL 

cards for a special certificate to TCARA, 

Box 91, Greenville OH 45331. 

WEST FRIENDSHIP MD 

JUL 25 

The Baltimore Radio Amateur Televi-

sion Society (BRATS) will hold its annual 

BRATS Maryland Hamfest on Sunday. Ju-

ly 25, 1982, at the Howard County Fair-

grounds, Route 144 at Route 32, adjacent 

to Interstate 70, about 15 miles west of 

Baltimore, in West Friendship MD. Indoor 
tables with ac power are $15. 00 each; 

without ac power, $10.00 each. Indoor tail-

gating is $5. 00 per space; outdoor tailgat-

ing is $3.00 per space. Overnight RV hook-

ups will be available. For more informa-

tion and reservations, write to BRATS, PO 
Box 5915. Baltimore MD 21208. 

CENTREVILLE MI 

JUL 25 

The Amateur Radio Public Service As-

sociation of St Joseph County AM will 

hold its 4th annual swap and shop on July 

25, 1982, at the St. Joseph County Fair-

grounds, Centreville MI. Doors open at 8:00 

am. Tickets are $2. 00 in advance and $3.00 

at the gate. Indoor tables are $2.00. Trunk 
sales are free. Camping is available Satur-
day night only for S6.00. Talk-in on 146.52. 

For more information, contact Dennis 

Cutler N8DDU, 3051 Z Avenue, Vickesburg 

MI 49097. 

WHEELING WV 

JUL 25 

The Triple States Radio Amateur Club 

will hold its 4th annual hamfest on Sun-

day. July 25, 1982, from 9:00 am to 4:00 pm, 

at Wheeling Park, Wheeling WV. Admis-

sion is $2. 00 (50/50); children under 12 will 

be admitted free. There will be major 

prizes plus door prizes every 15 minutes; a 
15-minute auction every hour on the hour: 

free parking for 1,000 cars; refreshments; 

ARRUSWO MSRAC booths; indoor deal-

er displays; and a flea market. There will 

be setups the night before or at 7:00 am 

Sunday morning. Talk-in on 146.31/.91 and 
146.52. For advance dealer registration, 

electrical outlet and table requests, sub-

mission of free ads for the club's hamf est 

issue. and more information, contact 

TSRAC. Box 240, RD 2, Adena OH 43901. 

NEW ORLEANS LA 

JUL 25 

The Delgado Community College Ama-

teur Radio Club will hold its annual swap 
test on Sunday, July 25, 1982, from 8:00 am 

to 4:00 pm, at the Peristyle in City Park, New 
Orleans LA. There Is no charge for setting 
up, but those participating must bring their 

own tables. Admission is free. There will be 

plenty of free parking, and food and drinks 

will be available nearby. Talk-in on 146.67. 
For further information, contact Jim Wolfe, 

Club President, Delgado Amateur Radio 

Club, Delgado Community College, 615 
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At Last. 
A microthin, synthesized, 

programmable, sub-audible 

tone encoder that fits inside 

the ICOM IC-2AT. 

Need we say more? 

s29 95 ( 9 OCI8S13  
Vats') 

• 

426 West Taft Avenue, Orange, CA 92667 
800/854-0547 Califcrnia 714/998-3021 
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The TR-2500 is a compact 2 
meter FM handheld transceiver 
featuring an LCD readout, 10 
memories, lithium battery 
memory back-up, memory scan, 
programmable automatic band-
scan. Hi/Lo power switch and 
built-in sub-tone encoder. 

1R-2500 FEATURES: 

• Extremely compact and light 
weight 66 (2-5/8) W x 168 (6-5/8) 
H x 40 (1-5/8) D. mm (inches). 
540 g. (1.2 lbs) with NiCd pack. 
• LCD digital frequency readout. 
• Ten memories includes "MO" 
memory for non-standard 
split repeaters. 
• Lithium battery memory 
back-up, built-in, (est. 5 year life). 
• Memory scan. 
• Programmable automatic band 
scan allows upper and lower 
frequency limits and scan steps 
of 5 kHz and larger (5.10,15. 
20. 30 kHz ...etc) to be 
programmed. 

ME MORY 16 GAIN 

2  4 

I 0 

TR-9130 
All mode (FM/SSB/CW) 25 watts, plus  t  
The TR-9130 is a powerful, yet 
compact, 25 watt FM/USB/LSB/ 
CW transceiver, featuring six 
memories, memory scan, mem-
ory back-up capability, automatic 
band scan, all-mode squelch, 
and CW semi break-in. Available 
with a 16-key autopatch UP/ 
DOWN microphone (MC-46), or 
a basic UP/DOWN microphone. 
TR-9130 FEATURES: 
• 25 Watts RF output on all 
modes. (FM/SSB/CW). 

• FM/USB/LSB/CW all mode. The 
mode switch, with the digital 
step (DS) switch, determines the 
size (100 Hz, 1 kHz, 5 kHz. 10 
kHz) of the tuning step. 
• Six memories. On FM. memories 
1-5 for simplex or ±600 kHz 
offset, using OFFSET switch, 
Memory 6 for non-standard 
offset. All six memories may be 
simplex, any mode. 
• Memory scan. Scans memories 
in which data is stored. 

UP/DOWN manual scan. 
• Repeater reverse operation. 
• 2.5 W or 300 mW RF output. 
(HI/LOW power switch). 
• Built-in tunable (with variable 
resistor) sub-tone encoder. 
• Built-in 16-key autopatch. 
• Slide-lock battery pack. 
• Keyboard frequency selection. 
• Covers 143.900 to 148.995 MHz 
in 5 kHz steps. 
• Optional power source, MS-1 
mobile or ST-2 AC charger/ 
power supply allows operation 

' while charging. (Automatic 
drop-in connections.) 
• High impact plastic case. 
• Battery status indicator. 
• Two lock switches for keyboard 
and transmit. 

Standard accessories: 

• Flexible rubberized antenna with 
BNC connector. 
• 400 inAH heavy-duty Ni-Cd 
battery pack. 
• AC Charger. 

• Internal battery memory back-
up. using 9 V Ni-Cd battery, (not 
KENWOOD supplied). Memories 
are retained approx. 24 hours. 
adequate for the typical move 
from base to mobile. External 
back-up terminal on the rear. 
• Automatic band scan. Scans 
within whole 1 MHz segments 
(ie.. 144.0-144.999 MHz). 
• Dual digital VFO's. 
• Transmit frequency tuning while 
transmitting. for OSCAR 
operations. 

KEN W OOD 
TRIO-KEN WOOD COMMUNICATIONS 
1111 West Walnut, Compton, California 90220 

Optional accessories: 
• VB-2530 25 W RF Power amp. 
BNC-BNC cables, and mounting 
bracket. supplied. 
• MS-1 13.8 VDC mobile stand/ 
charger/power supply. 

Optional accessories: 
• ST-2 Base station power supply 
and quick charger (approx 1 hr.) 
• TU-1 Programmable "DIP switch" 
(CTCSS) encoder. 
• SMC-25 Speaker microphone. 
• LH-2 Deluxe leather case. 
• PB-25 Extra Ni-Cd battery pack. 
400 mAH. heavy-duty. 
• BT-1 Battery case for AA 
manganese or alkaline cells. 
• BH-2 Belt hook. 
• WS-1 Wrist strap. 
• EP-1 Earphone. 

• 
Optional accessories: 
• KPS-7 DC power supply for 
TR-9130 base station operation. 
7 A intermittent, 6 A continuous, 
protection circuit built-in. 
• SP-40 compact mobile speaker. 
Only 2-11/16 W x 2-1/2 H x 2-1/8 
D (inches). Handles 3 watts 
of audio. 
• TK-1 AC adapter for memory 
back-up (not shown). 

• Squelch circuit, all modes 
(FM/SSB/CW). 
• Repeater reverse switch. 
• Tone switch. 
• CW semi break-in circuit with 
sidetone. 
• Digital display with green LED's. 
• Compact size and lightweight. 
170 (6-11/16) W x 68 (2-11/16) H x 
241 (9-1/2) D mm (inch). 2.4 kg 
(5.3 lbs.) weight. 
• Covers 143.9 to 148.9999 MHz. 
• HI/LOW power switch. 25 or 5 
watts on FM or CW. 
• Transmit offset switch. 
• High performance noise blanker. 
• RF gain control.. R1T circuit. 



TF1-13:7"'S 
"Top-notch"...VBT, notch, IF shift, wide dynamic range 
The TS-830S has every 
conceivable operating feature 
built-in for 160-10 meters 
(including the three new bands). 
It combines a high dynamic 
range with variable bandwidth 
tuning (VBT), IF shift, and an 
IF notch filter, as well as very 
sharp filters in the 455-kHz 
second IF. 

TS-830S FEATURES 

• ISB. USB, and CW on 160-10 
meters. including the new 10.18. 
and 24-MHz bands. 
Receives W WV on 10 MHz. 

• Wide receiver dynamic range. 
Junction FETs in the balanced 
mixer. MOSFET RF amplifier at 
low level, and dual resonator for 
each band. 

• Variable bandwidth tuning 
(VBT). Varies IF filter passband 
width. 

• Notch filter high-Q active circuit 
in 455-kHz second IF. 

• IF shift (passband tuning). 

• Noise-blanker threshold 
level control. 

• Built-in digital display. 
(fluorescent tube), with 
analog dial. 

• 6146B final with RF negative 
feedback. Runs 220 W PEP 
(SSB)/180 W DC (CW) input on 
all bands 

• Built-in RF speech processor. 

• Narrow/wide filter selection 
on CW. 

• SSB monitor circuit. 

• HIT and XIT (transmitter 
incremental tuning). 

Optional accessories: 
• SP-230 external speaker. 
• VFO-230 external digital VFO 
with five memories, digital 
display. 
• VFO-240 external analog VFO. 

• AT-230 antenna tuner. 
• YG-455C (500 Hz) or YG-455CN 
(250 Hz) CW filter for 
455 kHz IF. 
• YK-88C (500 Hz) or YK-88CN 
(270 Hz) CW filter for 
8.83 MHz IF. 
• KB-1 deluxe heavyweight knob. 

--,130F 
"Small talk".. IF shift, Processor, N/W switch, affordable. 
A compact. all solid-state HF 
SSB/CW transceiver for mobile 
or fixed base station, covering 
3.5 to 29.7 MHz. 
TS-130SE :  URES: 
• 80-10 meters including the new 
10.18. and 24 MHz bands. 
Receives WWV on 10 MHz. 
• TS-130SE runs 200 W PEP/160 
W DC input on 80-15 meters. 
160 W PEP/140 W DC on 12 and 
10 meters. TS-130V version at 
25 W PEP/20 W DC, all bands. 
also available. 

Digital display. built-in. 

• IF shift circuit. 
• Speech Processor, built in. 
• Narrow/wide filter selection on 
CW and SSB with optional 
filters. 
• Automatic SSB mode selection 
(LSB on 40 meters and below. 
USB on 30 meters and up). 
SSB reverse switch provided. 
• RF attenuator. built-in. 
• Final amplifier protection circuit 
assures maximum reliability. 

Output power is reduced if 
abnormal operating conditions 
occur. For very severe opera-
tions, optional cooling fan. FA-4. 
is available. TS-130S. with FA-4 
installed, also available. 

• Effective noise blanker. 

• Dimensions: 3-3/4 H x 9-1/2 W x 
11-9/16 D (inches). Weight: 
12.3 lbs. 
• Other features: VOX. CW semi 
break-in with sidetone, one fixed 
channel, and 25 kHz marker. 

KEN W OOD 
TRIO-KEN WOOD COMMUNICATIONS 
1111 West Walnut, Compton. California 90220 

Optional DFC-230 Digital 
Frequency Controller 
Frequency control in 20-Hz 
steps with UP/DOWN micro-
phone (supplied with DFC-230). 
Four memories and digital 
display. (Also operates with 
TS-120S. TS530S. and 
TS-830S.) 

Optional accessories: 
• PS-30 matching power supply 
(TS-130SE). 
• KPS-21 power supply 
(TS-130SE). 
• PS-20 power supply (TS-130V). 
• SP-120 external speaker. 
• VFO-120 remote VFO. 
• FA-4 fan unit (TS-130SE). 
• YK-88C (500 Hz) and YK-88CN 
(270 Hz) CW filters. 
• YK-88SN (1.8 kHz) narrow SSB 
filter. 
• AT-130 antenna tuner. 
• MB-100 mobile mounting 
bracket. 
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VHF ANTENNA HANDBOOK —The new 
theory, design, and construction of hundreds 
... a practical book written for the average 
not full of complex formulas for the design 
tenna projects you can build. BK7368 55.95.• 

PRACTICAL ANTENNAS FOR THE RADIO 
how to equip a ham station with a suitable 
topics, systems. and accessories are presented 
thought and practical data for construction. 
ham and novice as well. Only BK1015 $9.95.• 

73 DIPOLE AND LONG-WIRE ANTENNAS 
the first collection of virtually every type 
cludes dimensions, configurations, and 
ferent antenna types. Appendices describe 
line tuners, and data on measuring resonant 
swr. BK1016 $5.50.* 

ALL ABOUT CUBICAL QUAD ANTENNAS 
-Classic - on Quad design, theory, construction, 
tion contains new feed and matching 

BEAM ANTENNA HANDBOOK (New 5th 
construction and operation. Information 
ing systems. A "must" for serious DXers. 

VHF HANDBOOK FOR RADIO AMATEURS 
FM theory, operation and equipment, 
satellite-EME, and the newest solid-state 

THE RADIO AMATEUR ANTENNA HANDBOOK— 
nas, beams, tuners, baluns, coax, radials. 
information. $6.95* 

SIMPLE, LOW-COST WIRE ANTENNAS 
new data and everything you want to know 
inexpensive beams, -invisible" antennas 

ALL ABOUT CUBICAL QUAD ANTENNAS 
"Classic - on Quad design, theory, construction, 
tion contains new feed and matching 

Use the order card in this magazine or itemize 
paper and mail to: 73 Radio Bookshop 
clude check or detailed credit card information. 
orders add S1.50 handling first book, $1.00 
foreign airmail. Please allow 4-6 weeks 
order? Please write to Customer Service 
change on books not published by 73 Magazine.) 

Antenna Handbook details the 
different VHF and UHF antennas 

who takes joy in building, 
Packed with fabulous an-

—A manual describing 
A wide range of antenna 

giving the reader some food for 
to aid the experienced 

Edward M. Noll W3F0J. This is 
antenna used by amateurs. In-
construction data for 73 dif-

construction of noise bridges, 
frequency, velocity factor, and 

(2nd edItIon) —BK1196 —The 
and operation. New 2nd edi-

and new data. $5.95 

beam theory. 
beams, SWR curves and match. 

information on 
design and construction, 

$695 

BK1199—All about wire anten-
and towers. Clear and complete 

AMATEURS— BK1200—All 
low-cost, multi-band antennas, 
in "tough" locations $6.95• 

(2nd edItIon) —BK1196 —The 
and operation. New 2nd edi-

and new data. $5.95* 
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THE 
NEW 
WEATHER 
SATELLITE 
HANDBOOK 

BY DR. RALPH E. TAGGART 
Here is the completely updated and revised edition of the best-
selling Weather Satellite Handbook—containing all the infor-
mation on the most sophisticated and effective spacecraft 
now in orbit. Dr. Taggart has written this book to serve both the 
experienced amateur satellite enthusiast and the newcomer. 
The book is an introduction to satellite watching, providing all 
the information required to construct a complete and highly ef-
fective ground station. Not just ideas, but solid hardware de-
signs and all the instructions necessary to operate the equip-
ment are included. For the thousands of experimenters who 
are operating stations, the book details all procedures neces-
sary to modify their equipment for the new series of space-
craft. Amateur weather satellite activity represents a unique 
blend of interests encompassing electronics, meteorology 
and astronautics. Join the privileged few in watching the spec-
tacle of earth as seen from space on your own monitoring 
equipment. Order BK7383 $8.95 

SAVE $2.95 
WEATHER SATELLITE 
HANDBOOK (first edition) 

By Dr. Ralph E. Taggart WB8DOT. Valuable information in this 
first edition is not included in Dr. Taggart's just published 
book, The New Weather Satellite Handbook (see above). 
Chapters such as "How to Build an Electric Timer for Satellite 
Tracking" and "Building an Automatic Control for the Satellite 
Receiving Station" will no longer be available when this edi-
tion is out of print. This is a good entry level text for those 
discovering the exciting new use of weather satellites. Regular 
price: $4.95. SPECIAL PACKAGE PRICE-BOTH BOOKS FOR 
ONLY $10.95, SAVE $2.95! (This offer available only while sup-
plies last.) Order WS7300 and receive both editions of the 
Weather Satellite Handbook for only $10.95 (plus $1.00 shipp-
ing and handling charge). 

•Use the order card in this magazine or itemize your order on a separate piece of w e-
and mail to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or 
detailed credit card information. Add $1.50 first book, $1.00 each additional book. 
$10.00 per book foreign airmail. Note. Prices subject to change on books not published 
by 73 Magazine. Questions regarding your order? Please write to Customer Service at 
the above address. Please allow 4-6 weeks for delivery. No C.O.D. orders accepted. For 
Toll Free ordering call 1-800-258-5473 
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WICKLIFFE. Ohio 44092 
28940 Euclid Avenue 
Phone (216) 585-7388 

Ohio WATS 1-800-362-0290 
Outside Ohio 1-800-321-3594 

owe ittoueg! - Call AES for Low KEN WOOD Prices 
•-:;••••1 

M I L 
;1 .1.  "Z":".•Z 

1-;&• 
5  -  - - c  t 

TS-930S 9-band Xcvr/.15 Mhz Rcvr  $1599.00 
AT-930 Automatic antenna tuner   199.95 

TS-930S w/AT-930 auto antenna tuner   1799.00 
SP-930 External spkr w/audio filters   79.95 
YK-88C-1 500 Hz CW filter (1st IF)   69.95 
YK-88A-1 6 KHz AM filter (1st IF)   59.95 
YG-455C-1 500 Hz CW filter (2nd IF)   99.95 
YK-455CN-1 250 Hz CW filter (2nd IF)   119.95 

!TIT' 

) 

0 0 soni • 

TS-130S 200w PEP 8-band digital Xcvr   $719.95 
TS-130SE Same as TS-130S. less fan   699.95 
TS-130V 25w PEP 8-band digital Xcvr   599.95 
PS-30 20A power supply for TS-130S/SE  144.95 
PS-20 4.5A power supply for TS-130V   77.95 
DFC-230 Digital freq controller w/mic   289.95 
SP-40 Compact mobile speaker   25.95 
SP-120 External speaker   41.00 
VFO-230 Digital remote VFO   309.95 
VFO-120 Analog remote VFO   164.95 
YK-88C/YK-88CW 500 Hz CW filter   62.95 
YK-88CN 270 Hz CW filter   62.95 
YK-88SN 1.8 KHz SSB filter   62.95 
AT-130 8-band antenna tuner   144.95 
MB-100 Mobile mount   29.95 
MC-30S to-1 dynamic mobile mic   29.95 

TS-530S 9-band digital Xcvr   $739.95 
DFC-230 Digital freq controller w/mic   289.95 
SP-230 External spkr w/audio filters   71.95 
VFO-230 Digital remote VFO   309.95 
VFO-240 Analog remote VFO   169.95 
YK-88C/YK-88CW 500 Hz CW filter   62.95 
YK-88CN 270 Hz CW filter   62.95 
YK-88SN 1.8 KHz SSB filter   62.95 
AT-230 9-band tuner/SWR, pwr meter  194.95 

-   

TS-830S 9-band digital Xcvr   $949.95 
DFC-230 Digital freq controller w/mic   289.95 
SP-230 External spkr w/audio filters   71.95 
VFO-230 Digital remote VFO   309.95 
VFO-240 Analog remote VFO   169.95 
YK-88C/YK-88CW 500 Hz CW tilt (1st IF)  62.95 
YK-88CN 270 Hz CW filter (1st IF)   62.95 
YG-455C 500 Hz CW filter (2nd IF)   89.95 
YG-455CN 250 Hz CW filter (2nd IF)   113.00 
AT-230 9-band tuner/SWR, pwr meter  194.95 

SM-220 Monitor scope   $359.95 
BS-5 Panadaptor kit for TS-520/S   79.95 
BS-8 Pan kit 1S-530S/830S/820S/180S  79.95 

TL-922A 2kw PEP linear (Air Freight)  $1229.95 

The prices shown in this ad are 
suggested by the Manufacturer. 

On most MAJOR items you can 
Save Money with a Big AES 
Discount. Don't wait! - Call us 
TOLL FREE and get your price. 

al 

TR-2500 .3/2.5w 2m FM HT.... $329.95 
BH-2 Belt hook   4.95 
BT-1 Alkaline battery case   11.95 
EP-1 Earphone   3.90 
LH-2 Leather case   37.95 
MS-1 Mob. stand/chgr/supply 42.95 
PB-25 Extra 400ma battery.  34.95 
SMC-25 Speaker/microphone  34.95 
ST-2 Desk quick chgr/supply   89.95 
WS-1 Wrist strap   2.70 
TU-1 Prog. sub-tone encoder   TBA 
VB-2530 Amplifier.   99.95 

-  _ 
111% 

^ammo M X 

‘\. 

' TR-7730 25w 2m FM Xcvr w/up-down mic  $329.95 
TR-7730/TTP 25w 2m FM/up-dn TIP mic...  349.95 

TS-660 6/10/12/15m transceiver   $699.95 
PS-20 4.5A power supply   77.95 
SP-120 External speaker   41.00 
VOX-4 VOX unit/speech processor   54.95 
YK-88A AM filter   49.95 
YK-88C/YK-88CW 500 Hz CW filter   62.95 
YK-88CN 270 Hz CW filter   62.95 
BC-1/TK-1 Memory back-up supply   20.00 
MB-100 Mobile mount   29.95 

Ca ll T oll F r e e:  1 - 8 0 0- 5 5 8- 0 4 1 1  in Wisconsin (o1u-8tsoldoe-2M4211-w5a1u9k5ee Metro Area) 

AMATEUR ELECTRONIC SUPPLY I,2 

C . --"•\ AIM 

TR-9130 25w 2m SSB/FM/CW Xcvr   5529 95 
TR-9130/TTP 25w 2m SSB/FM/CW Xcvr   549 95 
SP-120 External speaker   41 00 

•ROMMIONO  UM.  TA/J4 . .11[14 
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TR-8400 lOw synth 450 MHz FM Xcvr   $499.95 
PS-20 4.5A power supply   77.95 

KPS-7 6A ps; TR-7730/7800/8400/9130  83.95 
KPS-12 10A power supply for TR-7850   94.95 
KPS-21 16A power supply   124.95 
PAC-46 Up-dn mic, 7730/8400/9130   49.95 

R-1000 200 KHz-30 MHz digital receiver   
R-600 General coverage receiver   
SP-100 External speaker R-1000/R-600  
DCK-1 cable kit for R-1000/R-600 

Accessories: 
MC-60-N-4 4-pin deluxe microphone 
MC-60-5-6 6-pin dlx mic w/up-dwn switch 
MC-60-S-8 8-pin dlx mic w/up-dwn switch 
MC-50 1-11/10-1 desk microphone   
MC-30S Lo-Z dynamic mobile mic   
MC-35S Hi-Z dynamic mobile mic   
HC-10 Digital world clock   
HS-4 Headphones   
HS-5 Deluxe headphones   
HS-6 lightweight headphones   
PC-1 Phone patch   
RD-20 DC-500 Mhz 20w/50w dummy load 
SP-40 Compact mobile speaker   
DM-81 Dip meter 

$499.95 
399.95 
47.95 
6.00 

69.95 
74.95 
74.95 
47.95 
29.95 
29.95 
103.95 
19.95 
41.95 
29.95 
62.95 
19.95 
25.95 
103.95 

Use your CREDIT CARD! 

E-X-P-A-N-D-E-D WATS PHONE HOURS 
Our Milwaukee Headquarters will answer the 
Nationwide WATS line 1-800-558-0411 until 8 
orn (Milwaukee time) Monday thru Thursday. 

Please use WATS line for Placing Orders 
For other information etc please use Regular lin( 

• in 

Its\ 4  47"  • • •  • • -  • 

TR-7800 25w 2m FM Xcvr   
TR-7850 40w 2m FM Xcvr   
BC-1/TK-1 Mem back-up ps 7800/7850 

369.95 
419.95 
20.00 

HOURS: Mon, Tue, Wed & 
Fri 9-5:30; Thurs* 9-8; Sat 9-3 
*Las Vegas & Florida stores NOT open Thursday evenings 

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200 
 AES BRANCH STORES   Associate Store 

CHICAGO. Illinois 60630 
ERICKSON COMMUNICATIONS 
5456 N Milwaukee Avenue 
Phone (312) 631-5181 

Outside ILL 1 800 621 5802 

ORLANDO, Fla. 32803 
621 Commonwealth Ave 
Phone (305) 894-3238 

Fla WATS 1-800-432-9424 
Outside Fla 1-800-327-1917 

CLEARWATER. Fla. 3351 
1898 Drew Street 

Phone (813) 461-4267 
No In-State WATS 
No Nationwide WATS 

5  LAS VEGAS. Nev. 89106 
1072 N Rancho Drive 
Phone (702) 647-3114 
No In State WATS 

Outside Nev 1-800-634-6227 
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WE'RE ROLIN 
IN CRYSTALS! 

,,416 

2 Meter Crystals — 83.95 each 
(10 or More — 83.50 each) 

Quick Delivery   

1 I (Custom Crystal Orders Accepted.) 
We Stock Crystals For: 

Clegg  Drake  Icom 

Kenwood  Midland  Regency 
Standard  Wilson  Yaesu 

Lafayette  Tempo  VHF Eng 

Rolin Distributors 
P.O. Box 436 Department 7 

DuneIlen, N.J. 08812 

201-469-1219 

Precision Cut Land Mobiles Available 

REACH OUT! 7\ 
VoCom's 5/8 wave gain antenna: 

• Dramatically boosts reception. 

• Gives your hand-held full quieting from places 
you're nearly dead in with a rubber duck. 

Here's Why It Works So Well: 
In order for a 5/8 wave antenna to provide its full appar-

ent gain over a standard 1/4 wave whip, it must not 
only appear as 5/8 wavelength at 2 meters, but it 

must also utilize a ground plane. Since you can't al-
ways operate your hand-held from a car roof or other 
metal base. VoCom found a way to emulate the 
round plane. 

At right is the circuit that does it. The coil that 

doubles as a base spring is tap fed, and a 
matched capacitor completes the reso-
nant circuit. 

The result is an antenna that, fully ex-

tended, displays better than 1.5:1 VS WR 
across the entire 144-148 MHz band. 

And, when collapsed, it is the operat-
ing equivalent of a rubber duck. (With 
8 of the 10 sections extended, it 
is a 5/8 wave antenna at 
220 MHz.) 

// 

XIATR 

How to 
tell a VoCom 

5/8 wave 
antenna from 
its imitators: 

this cutaway shows 
the base spring/coil, 
its feed tap, and the 

resonant circuit 
capacitor. Or you can 

simply check the VSWR— 
your transmitter will 

appreciate the difference. 

BASE 
SPRING ,COIL 

TAP FEED 

CAPACITOR 

VoCom 
PRODUCTS CORPORATION 

65 East Palatine Road 
(312) 459-3680  Prospect Heights, IL 60070 

FT101 TS520 TS820 
FILTER CASCADING 

Probably the most popular units ever pro-
duced, these solidly built transceivers were 

built to LAST. If you can live without gadgetry, 
why replace your reliable time-tested rig 

with a costly new model? Especially since 
you can easily make your receiver equal in 

selectivity and ultimate rejection to any now 
on the market with an inexpensive 

Fox-Tango Filter Cascading Kit! 

CONSIDER THESE FEATURES 
• Easy installation - 30 minute average. 
• No drilling, switching, alignment. 

• Results of 16 poles of filtering: 

Filter Shape Factor as high as 1.19. 
Ultimate Rejection better than 100dB. 

Works wonders on SSB: improves CW. 
• Compensates for Filter Insertion loss. 

• Complete instructions, clear diagrams. 
• No RX audio impairment, TX unaffected. 
• Fits all models of Series - any letter. 

• 10% off if any four are ordered at once. 

TS520 Series Order Kit No. 520K  $70 
TS820 Series: Order Kit No. 820K  $70 

FT101 Series (not ZD): Order Kit No. 4K  $75 

FT101ZD Series: Order Kit No. 4K-ZD  $75 
Prices include shipping to U.S. 8. Canada; 
Overseas Air $5.  Florida Sales Tax: 4% 

All kits include a genuine 8-pole top-quality 
FT Filter, improved cascading/mini-amp cir-

cuit board, all needed parts, cables, and 
detailed instructions. 

In addition to the above, Fox-Tango features 
cascading kits for the FT-901/2 ($65), FR-

101 ($55), Heathkit SB104A ($60). Also a 
wide line of SSB, CW. AM, and special filters 

for Yaesu, Kenwood. Drake R4C and 7-Line, 
Heathkit, and Collins 75S-3B/C. 

NE W! TS830S and R820 KITS 

TS830 and R820 owners who have replaced 
their 1st and 2nd IF filters with a Matched 

Pair of 2.1KHz Fox-Tango filters enthusi-
astically report the following: 

VEIT now works as 1 o'rearned it should. . 

". . Results are almost unbelievable . . ." 
" . Spectacular SSB RX performance 
"  .1 no longer need a CW Filter. . 

(Names on Request) 
Tests prove that high quality Fox-Tango 8-

pole discrete-unit Crystal Filters are notably 

superior to the original units, especially the 
modest 455KHz second IF ceramic unit. 

Substitution of Fox-Tango filters result in a 
bandwidth of 1.9KHz at —6dB, a shape 

factor of 1.2, and Ultimate Rejection of at 
least 110dB! 

(Independent Report available upon request.) 

Regular Price: $55 + $125= $180 + shipping 
INTRODUCTORY PRICE (Complete Kit).. .$150 
Includes Matched Pair of Fox-Tango Filters 
All cables, parts, detailed instructions 

10% Quantity Discount Applies 
Genuine Fox-Tango crystal filters are guar-
anteed for ONE YEAR Beware of cheap 
imitations; they are no bargain, Don't be 
fooled. 

GO FOX-TANGO — TO BE SURE! 
ORDER by Mail or Telephone. Pay by Visa, 
MC, M.O., Check (US$). Cash, or C.O.D. 

AUTHORIZED EUROPEAN AGENTS 
Scandanayia . MICROTEC. Makedien 26. 
3200, Sandefjord. NORWAY 

Other INGOIMPEX, Postfach 24 49, 
0-8070. Ingolstadt, W GERMANY 

FOX TANGO CORPORATION 

Box 15944S W Palm Beach, FL 33406 

Phone 1- 305-683-9587  ,323 
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Is this new KDK FM 2030 
the best 2 meter FM radio in the world? 

4111 
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That's a pretty strong claim considering the 
competition. 

Let's look at some of the features . . . 

•KDK continues the tradition of being the ultimate in VHF FM mobile 
operations. We make maximum use of multiple function, multiple shaft 
controls and only three sets of knobs are located on the front panel. 
Still many new features have been added, such as digital RIT, reverse 
button, memory channel readout number and more! 

•The new KDK 4 bit microprocessor chip has in-house developed 
software which makes all these new features possible. Plug in modules 
are used for CTCSS tone and diode matrix duplexing. 

•We gave it a very heavy textured paint finish on the case and mounting 
bracket that is highly resistant to scratching! No more micro-thin paint 

finishes! 

•Modern styled front panel with dials intelligently arranged so you can 
best utilize the multi-function, easy to handle controls. 

• Good audio with the famous KDK audio output capability of 1.5 

watts ... you can't blow out our audio IC! 

• R F power is a good, clean no spurious signal of 25 watts on high and 
5 watts (adjustable) on low. 

•Frequency coverage 143.005 - 148.995 mhz. S/N better than 35 db 
at 1 uv input. Better than .2 uv at 12 db SINAD. Squelch sensitivity 
better than .15 uv. Bandwidth at —6db: +6khz, at —60db: +16khz. 
Image ratio better than 70db. Double superhetrodyne. Transmitter uses 
variable reactance frequency modulation with maximum deviation set 
at +5khz. 

•Nicads for memory retention built in, nothing extra to buy. Disconnect 
the FM2030 from the power source and the memories remain! 

W I It 

INTRODUCTORY PRICE! 
Includes Tone Pad Microphone 
and all accessories. Shipping  $5.00 eastern U.S.A. $7.50 western U.S.A. 

•Easy to use mobile mount with instant disconnect knobs for fast, 
simple removal. DC Cable and mounting hardware, spare fuse, external 
speaker plug and complete simplified instruction book includes circuit 
diagrams and even complete alignment instructions! No extras to purchase! 

• Control functions: Select memories, show memory channel number, 
or select memories and show frequency of channel, or dial frequencies 
with two speed selectable control. Instant choice of either 5 or 100 khz 
tuning steps. Programmable band scan limits and memory scan. 

•Frequency shown in 5 bright LED digits. LED indicator shows when 
signal is received (unsquelched), LED indicator shows transmit. 

'Modern LED bar meter shows signal strength of received sijnal and 
on transmit shows relative output power. 

• Microphone includes tone pad, and up and down buttons to change 

dial frequency or memory channels. 

• A standard microphone with up-down buttons only is available 
separately. 

• The FM 2030 is basically as easy to use as a crystal receiver with 
rotary switch frequency selection for full "eyes-on-the-road ' mobile 
operation. 

• And, in case we forgot to mention it, we are proud to continue our 
famous KDK quality and ruggedness! 

• Smaller case size: 55mm (2 3/16") high, 162mm (6 3/E") wide, 
182mm ( 7 3/16") deep. 

ta 

309 

NOW YOU HAVE JUST SOME OF THE FEATURES... IT'S UP TO YOU TO DECIDE! 

ORDER NO W DIRECT  ORDER DIRECT or at your dealer! 
WRITE FOR BROCHURE — DEALER INQUIRIES INVITED!  DISTRIBUTED BY: 

CALL TOLL FREE 
Warranty information available from your dealer or direct. 

Company reserves the right to change specifications  800 - 2 51- 4141 [ ]1(1) I( 
and prices without notice. 

Exclusive USA, Central and South American Distributor  This number for ORDERS ONLY! 
...al 

Mail Order — COD — Bank Cards  1118  ft' KDK DISTRIBUTING CO, INC. 
617 SOUTH GALLATIN ROAD — MADISON, TN 37115 — PHONE (615) 865-7949 — TELEX 80-8327 



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

I somehow find it hard to be-
lieve, but this column marks the 
beginning of the sixth year of 
RTTY Loop! Back in 1977, when I 
started this column in a local 
club newsletter, the most exotic 
item I was asked about was the 
Teletype® Model 28, or occa-

sionally the Model 33. Now, in 
just a half-dozen years, the bulk 
of the questions concern adapt-
ing any of the myriad of person-
al computers to RTTY. 
Many readers, having sensed 

my affection for the Motorola 
6800 series of computers, have 
asked about programs directed 
towards that line. In the past, I 
have featured quite a few indi-
vidual programs which allow re-
ceiving or transmitting RTTY on 
a 6800 system. One feature of-
ten requested, and certainly 
available on many commercial 
RTTY terminals, is the so-called 
"split-screen" capability. This is 
the display of both the received 

0010 INPUT "TYPE A NUMBER...A 
0020 IF 41,10 BOTO SO 
0030 PRINT "L -

0040 GOTO 10 
onso PRINT "H" 
0060 SOTO 10 

START 

HIGH 

Fig. 1. 

JSR INPUT 
CP A 10 
BST HIGH 
LDAA 'L 
JSR OUTPUT 
BRA START 
LDAA 'H 
JSR OUTPUT 
BRA START 

Fig. 2. 

A 

/ 

/ 

/ 
V 

signal and transmit buffer on 
the screen at the same time. 
Let's take a look at what such 

a program requires, and over the 
next few sessions see if we can 
develop a reasonable technique 
for implementing a split-screen 
RTTY terminal. In doing this, I 
will try to keep within my design 
philosophy, which is: If it can be 
done in software, do it. While 
this sometimes increases the 
complexity of the written code, I 

believe that in the long run work-
ing out a logical software solu-
tion to problems provides both a 
straightforward method of prob-
lem-solving and a cost-effective 
approach for the ham on a bud-
get. 

The first step will be to define 
what this terminal will need to 
do. Let's require only the ability 
to handle 60-wpm Murray (Bau-
dot) code; other speeds will not 
be hard to add, and a given code 
set will keep things simple for 

the time being. I would like the 
top half of the screen to display 

the received signal, with the 
most recent lines being main-
tained, and the bottom half to 
show the transmit buffer. You 
should be able to fill the trans-
mit buffer while receiving and 

continue to add to it even while 
transmitting. 
I am going to have to be rather 

specific on the hardware re-
quirements. We will be writing 
for a Motorola 6800-based com-
puter, with the I/O block located 
at $8000,  using the old 
"SWTPC" standards. A video-

ENTRY OR EXIT POINT FOR PROGRAM 

THIS BASIC BLOCK CONTAINS ANY DISCRETE 
PROGRAM STEP THAT M DIRECTLY PERFORMED, 

THIS M THE CONDITIONAL BLOCK THAT GIVES 

THE PROGRAM ITS POWER IT ALLOWS LOGIC 
FLOW TO BRANCH IN EITHER OF TWO DIRECTIONS. 

BASED ON A BINARY DECISION 

mapped display will be a must. 

Users of "smart" terminals, 
such as the Soroco la-120, can 
position the cursor anywhere 
using escape sequences, and 

this could be used to implement 
a split-screen display. However, 
in order to selectively scroll the 

screen, manipulation of data 
will be required directly, and this 
will necessitate the type of ac-
cess a video board allows. While 
I will be writing for a GIMIX 

board, the program should be 
general enough to allow any of 
the popular video displays to 
work. 
Now, on to the program. In the 

past, I have received some let-

ters critical of my rapid entry in-
to source codes. It seems that 
all of you are not as comfortable 
as I in the realm of LDAA and 
CPX instructions. I therefore 
shall wade in from the shallow 
end, although I prefer diving 
right in. Let's start by looking at 
the logic involved for this pro-
gram. 
Well, not just yet. You see, 

that's been another criticism. 
Flowcharts, those indispens-
able tools of the computer pro-
grammer, are just so much gob-
bledygook to a good number of 
you. I have, in the past, 
presented several flowcharts 
without much in the way of 
background. I shall attempt to 
rectify this omission herewith. 
A flowchart is a map, dia-

gram, or skeleton of a computer 

START 

MURRAY 
INPUT 

program, depending on how you 
look at it. Let's take a rather sim-
ple example. I say something 
like, "Take a number and call it 

A. Is it greater than 10? If so, 
print an H. If not, print an L. Now 
do it again." This sequence de-
fines a logic sequence. Many of 
you familiar with BASIC, the 
rather universal higher-level lan-
guage used in personal comput-
ers, could write rather rapidly 
from this description the pro-
gram shown in Fig. 1. This would 
be one way to accomplish the 
task. Another is shown in Fig. 2, 
which is a 6800 assembly-lan-
guage implementation of the 
same simple-minded job. I think 
you can see that there is quite a 
difference, and can imagine fur-
ther differences when the pro-
cess is extended to 6502-, 8080-, 
Z-80-, Pascal-, FORTRAN-, or 
APL-speaking computers. What 
is needed is some universal way 

to represent the logic sequence. 
That is the flowchart. 
Steps in a flowchart are repre-

sented by boxes, each of which 
contains one logical process. 

This process may be a simple 
one-byte instruction or an entire 

subroutine. It doesn't matter, so 
long as it can be visualized as a 
unit. Different shaped boxes are 
frequently used to represent dif-
ferent types of processes. Three 
of those are shown in Fig. 3, with 
their definitions. There are many 
others, but these three will suf-
fice for this month's flowchart. 

CONVERT TO 
ASCII 

GET SCREEN 
POINTER 

PLACE 
CHARACTER 

STORE 
POINTER 

DO CR/LF 

SCROLL UP 

NO 

ASCII 
INPUT 

GET SCREEN 
POINTER 

PLACE 
CHARACTER 

NO 

DO CR /L F 

SCROLL UP 

STORE 
POI NTER 

Fig. 3. 
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SUMMER VACATION SPECIALS 
You Can Bank on Us for More Than Just Low Prices. 

SAVE $186.00 
on FT902 DM ell ell 

HF TRANSCEIVERS 

Wool 

FT-ONE 9 Band xcvr w/FP.107, wi0 FM $2695.00 
FT•107M/DMS 9 Band xcvr. digital  $1034.00 
FT.101ZD MKIII 9 Band xcvr. digital  $799.00 
FV.101DM Synth . scanning VFO  $323.00 
FT.9020M 9 Band xcvr digital   $1349.00 
Y0.901P Monitor scope wipanadapter  $469.00 
FV.901DM Remote VFO wimemory   $373.00 
FT.707 8 Band. Mobile xcvr   $729.00 
FP.707 Power Supply   $145. 00 
FTV.707 Transverter w/o Module    $116. 00 
2M Module only   $138.00 
6M Module only  $99. 00 
70CM Module only  $229. 00 

VHF-UHF TRANSCEIVERS 

FT.88OR 6M SSEI/FM/CW/AM xcvr  $488.00 
FT-48OR 2M SSEI/FM/CW xcvr   $476. 00 
FT.78OR 70CM All Mode xcvr   $69900 

VHF-UHF HAND-HELDS 

FT 208IR 25W 2M FM HT wfTTP  $323.00 
FT-708R 1W 440 FM HT wfTTP   $323. 00 

VHF PORTABLES 

FT.69OR 6M FM/SSB xcvr  $339.00 
FT.29OR 2M FM/SSB xcvr   $359.00 

FULL LINE AVAILABLE ON SALE 

All accessories 10°. off wi Radio Purehaso 

The 
Antenna (703) 569-1200 
Bank 6460H General Green Way 

Alexandria, VA 22312 

HUSTLER 

4BTV 40.10 Mtr. Vertical   $79.00 

58TV 80-10 Mtr. Vertical  $100.00 

M01/M02 HF Mobile Mast  $18.00 

HF Mobile Resonators, Std. 400W  SUPER 2KW 

10 or 15m  $9.00   $13.00 
20m   $11.00   $16.00 

40m   $13.00   $18. 00 

75 or 80m  $14.00   $29.00 
BM-1 Bumper mt. with S.S. Strap  $13.00 

SSM-2 Commercial S.S. Ball  $14. 00 

SF-2 5/8 Wave. 2 Meter Antenna  $9.00 
HOT Hustloff Mt. with Swivel ball  $14. 00 

08-144B 2M Colinear, fixed Station, 6db  $71.00 

07.144 2M Colinear, fixed Station, 7db  $103.00 

ROHN 
200 10 It Stacking Section   $32. 00 
250 10 It Stacking Section   $39.50 
450 10 It Stacking Section   $87.50 
25AG 2.3 or 4 Top Section   $52.50 
HDBX 48 48 It Free Standing Tower  2320.00 
HBX56 56 It Free Standing Tower   $340.00 
FK2548 48 It 250 Foldover Tower  $725.00' 
TB3 Thrust Bearing   $48.00 
SB25G Short Base for 250  $18.50 
BPH250 Hinged Base Plate   $59.75 
A$250 Accessory Shelf   $9.50 
M USA° 14" House Bracket   $14. 50 
BPC2543 Cement Base Plate   $32.00 
BAS250 Short top section w/acc. shelf.  $38.00 
M200 16 gauge, 10 It, 2" °.D. Mast   $19.50 
M200H 1/8" wall. 10 ft. 2- 0 n Mast  $3600 

Freight prepaid on Fold-over towers. Prices 
10% higher west of Rocky Mrs. 

PhIlly Stran Guy Cable in stock • for price and 
delivery call (703) 569-1200 

CL • -  -111 
I ; 

n n  a n 

HF TRANSCEIVERS 

IC-720A Digital HF xcvr. General Coverage Rcvr 
All 9 HF Bands. 2VFOs   11199.00 

IC.730 Solid State. Digital xcvr, 8 Bands. 2 VFOs 
1 Memory per band  $729. 00 

PS.15 Power Supply   $135. 00 
PS-20 Power Supply  $1 99.00 
Phone Patch Specify 730 or 720A  $125.00 
AT-100 100W auto antenna tuner   $314.00 
AT•500 500W auto antenna tuner  $399.00 

VHF-UHF TRANSCEIVERS 

IC-290A All Mode 2M xcvr. 2 VFOs 5 Memories, 
1/10 Watts, sean SPECIAL  $459.00 

IC-25A Compact, 2M xcvr. 2 VF0s, 5 Memories. 
Scan. 1/25W  $314. 00 

IC-251A 2M All Mode SUPER SPECIAL  $599.00 
IC.451A UHF All Mode Base Station   $799.00 
IC-551 6M All Mode Base Station   $429.00 

IC.450A All-Mode 430 MHz Mobile   $579.00 

HAND-HELD  wio TTP  wiTTP 

IC 2A/2A1 2M, Hand held   $2 
IC 3/U3AT 220. Hand held   $24162..00N  $2$ 

26492..0000 

IC 4A/4AT 440. Hand held   $242.00  $269.00 

FULL LINE AVAILABLE ON SALE 

All accessories 10°,0 off w/ Radio Purchase 

THE ANTENNA BANK 

ORDERS ONLY 

800-336-8473 
•t,r ; ; 
•Prices subject to change without notice 
•Some items limited to stock only 
•Limited quantities 
•No CODs 

Y AE S U 

SAVE 570.00 
on FRG-7700 k-) 

SWL DX HEADQUARTERS 

Yaesu FRG7700 150 KHz-30 MHz Digital rcvr $479.00 
Yaesu MU7700 12 Ch Memory Unit $135.00  
Yaesu FRG-7  5-29 9 MHz rcvr  S289.00  
Kenwood R.1000 15-30 MHz  $449.00 
Kenwood R-800 15.36 MHz $359.00 
Panasonic RF.3100 1-30 MHz & FM   $2 
Panasonic RF-2200 MB-SW-FM  $1 8599.13°00 
Sony ICF-2001 Digital. Compact  $299.00 
Sony ICF.8500 iNew) Digital  $199.00 
Palomar Loop Amp./Ant.  $77501559.95 
Info.Tech M200F Rrry-cwivideo out  $549.00 
McKay Dymek DA-100D Active Ant  $129.00 
Kantronic Mini-Reader  $249.00 
World Radio TV Handbook 1982  $16.50 

Cell or write Today for all your 
Test Equipment Needs. 

TEST EQUIPMENT SPECIALISTS 
FOR OVER 10 YEARS. 

Scopes. Counters. DMM, Generators. 
Power Supply 

HITACHI SCOPES 
N A SOAR 
LEADER 
FLUKE 
BECKMAN 

BIRD ELECTRONIC 
B&K DYNASCAN 
AMPHENOL 
ASTRON 

Electronic 
Equip ment 
Bank 
Just 10 miles west of Wash., DC 

516 Mill Street. N.E. 
Vienna, Virginia 22180 

(703) 938-3350 
Plan a visit next time you re in Washington. DC 

HY-GAIN 
TH3JRS Jr. Thunderbird. 750W PEP  $150.00 
HO-2S Hy-Ouad, 2 Element ...  $235. 00 
TH5DXS Thunderbird, 5 Element  $215. 00 
TH3MK3S Thunderbird, 3 Element  .. $195. 00 
TH2MK3S Thunderbird, 2 Element   $128. 00 
TH7DX Thunderbird, 7 Element  $338. 00 
392S TH6DXX Conversion Kit to TH7DX  $135. 00 
105BAS 5 Element 1Orn "Long-John"   $114. 00 
1558AS 5 Element 15m "Long-John"   $161. 00 
205BAS 5 Element 20m "Long•John"  $269.00 
14AVO/WBS 10-40m Vertical   $49.95 
18AVT/W8S 10-80m Vertical   $87.50 
V.2S Colinear Gain Vertical 138-174 MHz  $33.75 
BKI-88 Ferrite Balun. 10-80 meters ....  $13.00 
HDR.300 Deluxe Rotor, Digital Readout.  1378.00 

SUPER HY-GAIN PACKAGE 
"011( SAVE $355.15 Plus FREE DELIVERY•  *  

SALE $1,306.70 
HG53SS 52 ft. Self•Supporting Crank-up 

Tower  $990.00 Value 
HG-COA 3 each Coax arm for Tower Legs 

 $39.00 Value 
TH5DXS Thunderbird, 5 Element Triband 

 1319.95 Value 
HAM IV Rotor  $237.95 Value 
HG-10 10 ft. mast 2" O.D. 120 Wall 

Steel  $56.00 Value 
13N-88 Ferrite Balun  $18.95 Value 

Free delivery offered for shipping points within 
48 States. ADDED BONUS: Include M.O. or 
Certified Ck. with order and receive a 
Van Gordon P0-8040 Dipole FREE. 

NO SUBSTITUTIONS PLEASE. SALE ENDS 4/30182 

CUSHCRAFT 
A3 3 Element Tnband Beam  $167.00 
A4 4 Element Triband Beam   $204.00 
A743 7 & 10 MHz Add On for A3   $55.00 
A744 7 & 10 MHz Add On for A4 ...  $55.00 
AV3 3 Band Vertical 10-20m   $41.00 
AV4 4 Band Vertical 10.40m   $82. 00 
AV5 5 Band Vertical 10-80m   $88.00 
R3 14.21,28 MHz Ringo  $204.00 
32-19 Boomer 19 Element 2m ..  $75.00 
21413 Jr. Boomer 14 Element 2m   $61. 00 
A147-11 2m 11 Element Antenna   $34.00 
A147-4 2M 4 Element Antenna   $23. 00 
ARX-2B 134-164 MHz Ringo Ranger II  $34. 00 
A144-10T 145 MHz 10 Element   $41.00 
A432.201 432 MHz 20 Element  $41.00 
A14T-MB Twist Mounting Boom & Bracket 121.00 

Full Line Available on Sale Call 

MINI-PRODUCTS 
HO-1 Mini-Ouad 6/10/15120m Antenna   $12995 
13.24 2 Element HF Mini-Beam 6/10/15/20m $99.00 
RK-3 3rd Element Add-on for B.24, 

Improves 10-20m   S67.00 
C-4 Mini-Vertical 6110/15/20m  $59.00 

ROTORS & CABLES 
CDE HAM IV Rotor   $175 00 
CDE T2X Rotor   $244 00 
CDE 45  Rotor   $92.00 
Alliance HD-73 Rotor   $92.00 
Alliance U100 Rotor   $42 00 
RG-8111 Foam Coax 95% Shield   24e/ft. 

RG-213 Coax, Mil. Spec.   28e111. 
Mini-8 Coax 95% Shield   12 01. 
Rotor Wire 8 Conductor   16erf t. 

4 Conductor.  7.5e/fi. 
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The boxes are connected by 
lines, through which logic flow 
is presumed to flow in a top-to-

bottom, right-to-left direction. If 
flow is contrary to these direc-
tions, arrows are used to define 

such progression. 

With this under our belts, let's 
take a look at the flowchart in 
Fig. 4. Entering at START, we im-
mediately come to a decision. If 
there is a bit on the RTTY input 
pin, then a character is about to 
come in. If not, the local key-

board can be checked for input. 
If no data is found there, the pro-
gram returns to check the RTTY 

once again and the loop contin-
ues. 

If a character has been typed 
on the local keyboard, it is in-
serted into a buffer and dis-

played on the lower half of the 
screen. Later on, we will add 
some checking for special char-

acters which will control the pro-
gram or other features. For now, 
let's just be happy to fill the buf-
fer. 

Received RTTY characters 
are also stuffed onto the screen, 
but on the top half. During re-
ceipt of the RTTY character, 
however, there is quite a bit of 
time when the computer would 
be idling, waiting for these long, 
21-ms pauses to go by. During 
these pauses, as shown in Fig. 
5, the keyboard is checked once 

again. Input is allowed here, too, 
and again placed on the screen 
and stuffed into the buffer. 
All this inputting and buffer-

ing requires a raft of pointers 
and protocols. Placing a charac-

ter on the screen will require 
pulling a set of pointers from 
storage, placing the character 
on the screen, updating the 
pointers, checking to see if a 

new line must be started, and 
possibly scrolling that segment 
of the display. And all this must 
be accomplished within the 
wink of an eye. 

Now that we have the road 

map, let's begin our journey. The 
program we will use is an imple-

1:  NAM  HALF  SCREEN TE 
2.   

3:  DEMONSTRATION ROUTINE  TO 

4:  OUTPUT ON THE LOWER HALF 
5:  OF A GIMIX VON 

6:  VERSION 1. 00 - FOR 
7:  RI P) LOOP  JULY,  1992 

8:  MARC  I.  LEAVE').  M.D. 

TO:  OPT 
11: 

12: 

13: 

3E04  14:  ADDAX  EOU  $3F04 

3E06  IS:  SUBAX  EOU  $3F06 
1FOE  16:  MOVER  EOU  IISFOE 

3F11  17:  OUTCHR E MI  113F11 
A002  18:  BEGIN1  EOU  $8002 

8004  19:  ENDI  EOU  58004 

8014  20.  BEGIN? EDIU  $8014 

21: 

22:  11 ENTRY POINT 
23: 

A800  24:  ORG  1141000 
8800 81 OD  25:  HAFSCR CMP A 1180D 
8002 27  15  26,  BED  DOCR 

8804 81 OA  27:  CMP A OSOA 

A806 27  14  29,  BED  DOLE 

8006 81  07  29:  CMP A 0$07 
AIRIOA 27  13  302  BED  DOBELL 
ABOC 81  OF  31:  CMP A OSOC 

ABOE 27  12  32:  BED  DOFF 
A810 81  08  33:  CMP A 11900 

8817 27  11  341  BED  DDSS 

8814 81  20  35:  CPC' A 0920 
8816 2C 10  36:  BITE  PRINT 
8818 39  37.  HAFX1T RTS 

38:  II 
A819 7E 8846  39:  DOCR  JMP  CARRET 

AB1C 7E A855  40:  DOLE  JP  P LIN ED 

ABIF 7E 8894  41:  DOBELL  JMP  BELL 

AB27 7E 8897  421  DOFF  JMP  FRMFED 
8825 7E ABB1  43,  DODS  JMP  BAKSPC 

44: 
8829 FE ABC6  45:  PRINT  LOX  LOCATE 

892B 87 00  46:  STA A X 
AB2D OB  47,  INX 

A132E FF A8C6  48:  SIX  LOCATE 

AB31  F6 A MC  49:  LDA B COUNT 
8834 5C  50:  INC B 

8835 F7 AOCC  51,  STA B COUNT 

A838 Fl  AEICD  52:  CMP B ENDLIN 

A838 27 01  531  BED  NEWLIN 
A83D 39  54,  PETIT  RTS 

55, 

AB3E BD A646  56.  NEWLIN JSR  GARRET 

8841  BD A855  57.  JSR  LINFED 

8044 20 F7  56:  BRA  PETIT 

591  11 
601  8 

8848 FE ABC6  61:  GARRET LOX  LOCATE 

8849 86 ABCC  62:  LOA A COUNT 
804C 3F  06  63,  FDB  SUBAX 

A84E FF AE1C6  64:  STX  LOCATE 
8851  7F AOCC  65:  CLR  COUNT 
8854 39  661  CARXIT RTS 

67,  111 
68:  8 

8855 86 ABDO  69:  LINFED LOA A ROWNR 

NOS, NOG 

GIMIX FUNCTION CALLS 

Add ACCA to INDEX 

Subtract  ACCA from  INDEX 
Block Move Routine 

Normal  character  output 
Lower bound for move 

Upper bound for  move 

LOON, bound to go to 

Unused  in my system 
Is  it CR' 

Is  at  IF' 

Is it  BELL' 

Is  it FE" 

Is it  BS' 

Is  it  a Control  Char' 

8 Jumps to 

• wherever called 
* for by the 
8 control 
* character 

Got spot  for 

Put char  there 
char 

Save next  spot 

Get  line char count 

Is line full' 

Yes,  do CR/LF 

Oo do CR 
and LF 

then emit 

Gat current  locale 

And current nr of  chars 
Subtract  the two 
Store that 

Clear char count 

Get current  row nr 

mentation of an output routine 

which will serve as the window 
into the RTTY terminal we will be 

building. Before I go into the ins 
and outs of the program itself, 
maybe I'd better explain some of 
the rather peculiar GIMIX sys-
tem function calls. 
Like most operating systems, 

the GMXBUG monitor features a 
variety of routines which may be 

used to input or output charac-
ters or manipulate data in vari-
ous ways. Unlike most, which 
use subroutine calls to access 
such routines (JSR ADDR or 

$BD $nnnn), GMXBUG provides 
for the use of the software inter-

rupt (SWI or $3F) instruction to 
create a set of two-byte pseudo-
codes. In the typical sense, one 
may write the code $3F $10 to in-

put a character, for example, 
rather than the MIKBUG style 
$BD $E1AC (JSR INEEE). 

Moreover, GMXBUG features 
several routines not offered in 
other 6800 monitors, many of 
which demonstrate a high level 

86158 131  ASCE  70,  CMP A HIROW 

8858 27  10  71:  BED  SCROLL 
A850 4C  72,  INC A 

4185E 87 ABDO  73:  STA A ROWNR 

8061 FE A8C6  74,  LDX  LOCATE 
AB64 86 50  75,  LOA A *BO 

8888 3F 04  761  FDB  ADDAX 
8868 FF A0C6  77:  SIX  LOCATE 

AE168 20 26  78,  BRA  LFEXIT 
AB6D FE A8C8  79,  SCROLL LOX  BGNVDM 

8870 FF 8014  80:  SIX  BEGIN? 

8873 86 50  81:  LOA A 1180 

8875 3F 04  623  FDB  ADDAX 
8877 FF A002  83:  SIX  BEGIN1 

8878 FE AOCA  84:  LOX  ENDVDM 

8870 FF 8004  85s  STX  ENDI 

8800 3F OE  86:  FDB  MOVER 
A082 FE ABCA  87:  LOX  ENDVDM 
A885 86 50  88:  LOA A 080 
A067 3F 06  09,  FDB  SUBAX 

8089 86 20  90:  LDA A $920 
8889 87 00  911  SCLOOP STA A X 

ABBD 00  92,  INX 
ABBE BC AEICA  93:  CPX  ENDVDM 

AB91  26 Fe  94s  BNE  SCLOOP 
8893 39  95:  LFEXIT RTS 

96:  8 

97:  * 

8894 3F  11  99,  BELL  FDB  OUTCHR 
8896 39  991  RTS 

003  I 

01:  8 

A097 FE ABCS  02:  FRMFED LOX  BGNVDM 
A89A FF AOC6  03,  SIX  LOCATE 

8890 IF AOCC  04,  CLR  COUNT 

8880 96 ABCE  05,  1138 A LOROW 

ABA3 87 ABDO  06:  STA A ROWNR 

A8A6 86 20  07:  LOA A 10520 
ABAB 87 00  08:  FFLOOP STA A X 
ABAA 08  09,  INX 

ARAB BC AEICA  10:  CPX  ENDVDM 

ABAE 26 F8  Ili  BRE  FFLOOP 
ABBO 39  12:  FFEXIT RTS 

13:  8 

14:  11 

ABBI F6 AOCC  IS:  BAESPC LOA B COUNT 
8894 27 OF  16,  BED  BSEXIT 
8886 58  17:  DEC B 
ABB7 F7 AOCC  18:  STA B COUNT 
AB M FE A9C6  19:  ID%  LOCATE 

ABBD 09  20,  DEX 

ABBE 86 20  21.  LOA A 0920 
ABCO 87 00  221  STA A X 
A0C2 FF A0C6  23:  SIX  LOCATE 

ABCS 39  24,  BSEXIT RTS 

25: 
26: 

ABC6 F4  10  27:  LOCATE FDB  SF410 

AEOCEI F4  10  28:  BGNVDM FDB  1E410 

AOCA F7 7F  29:  ENDVDM FDB  SF77F 
ABCC 00  30:  COUNT  FEB 

AE1CD 50  31:  ENDL1N FCB 
A8CE OD  32:  LOROW  FCB 
ASCE  17  33:  HIROW  FCB 

ABDO OD  34,  BORBA  FCB 

35:  8 

36,  8 

37:  END 
NO ERROR(S)  DETECTED 

SET UP 
COUNTER 

Fig. 5. Murray input delay rou-
tine. 

of utility. While these routines 

may be written in for systems 
based on another monitor, as 
long as they are here, why not 
use them? In order to allow the 

assembler to handle these two-
byte pseudocodes, I write them 
as double-byte data statements 

(FDB) and call them as such. 

Are we at bottom' 
Yes..,  do a scroll 

No,  Lust  a line feed 

Store new row 

Get old  location 

Add BO to locale 

And replace old data 
Then exit 
A scroll'  First  set  up 

vectors for MOVER 
80 • BGNVDM 

equals start of  2nd  line 

Block move text up 
Find end of  screen 

Go back BO 
Th an fill 

from there to 

the end with 
spaces 

Exit  when d one 

line 

Just  send the BELL  out  the 
old fashi oned way' 

Make the beginning the 

current  location 
Counter  0 

and reset  the 
row counter 
Take a space 

store it at  index 

increment  across the screen 
Are we at  end' 

No,  keep  it up 

Otherwise,  exit 

If  the char count  is 0 
iust  exit 

Otherwi se decreeent  the 
and store it 

Get  the location vector 

decrewant  that 
Th an stick a space 

there 

then story the vector 
and we are done 

Address of  next  char 
Start of  VON 

End of  VON 

0  Current  char  count 
BO  Char's per  line 

13  Nr of  lowest row 

23  Nr of highest row 
13  Current row 

count 

90  73 Magazine • July, 1982 

Fig. 6. 



KL M's KT-34XA 
Outperforms commercially available tribanders and many monobanders, too! 

KLM's KT-34XA TRIBANDER is the 2nd generation of a unique new series of antennas designed to 

provide superior broadband coverage on 20, 15, and 10 meters. The combination of lossless linear 

loading and hi-Q air capacitors enables the KT-34XA to outperform all commercial available tribanders 
and meet or exceed the performance of a conventional stacked monoband system. The lower weight 

and windload of a single antenna mean reduced tower and rotator requirements. Thus, overall system 

costs can be kept to a minimum while enjoying the best of monobander-fype performance. 
KLM's field proven KT-34A is the heart of the "XA" model. The boom length of the "XA", however, 

has been doubled, and one tri-resonant and one full size 10 meter element have been added. These 

changes increase the gain to 11-11.3 dBd on 10M, 9-9.5  dBd on 15M, and 8.5-9 dBd on 20M. Two 
driven elements are used to make the KT-34XA unusually broadbanded (a concept applied to many KLM 

antennas). Gain is virtually flat across each band except for 10 meters which has been optimized for the 
DX'er, 28-29 MHz. The chart below shows the remarkable performance qualities of the KT-34XA. 

GAIN (dBd) 

9.0 

8.5 

8.0 

2:1 

VS WR 

1.5:1 

MHz 14.0 

KT-34XA GAIN vs. VSWR 

9.5 

9.0 

8.5 

11.5 

11.0 

10.5 

iro"'"" 4011 144.4...„,..0041 %s  

10M 

-  • ... . . . 
.2  MHz 21.0 .1  .2  .3  .4  .5  Mhz 28.0 .1 .2 .3 .4 .5 6. .7 .8 .9 29. .1 .2 

KLM 
P.O. Box 816, Morgan Hill, CA 95037 

(408)779-7363 
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SUBTRACT 
CHAR COUNT 
FM LOCATE 

ENTER WITH 
CHARACTER 

YES 

CLEAR COUNT 

EXIT 

I SEND $07 TO  I,  
I GIMIx OuTCHR 

IRESET SCREEN POINTERS 

LL SCREEN 
WITH SPACES 

YES 

YES 

EXIT  YES 

DECREMENT 
POINTERS 

PUT SPACE AT 
NE W SPOT 

E IT 

YES 

PUT CHAR 
AT LOCATE 

YES 

BLOCK  MOVE 
SCREEN UP 
ONE  ROW 

FILL LAST 
LINE  WITH 
SPACES 

EXIT 

DO CR 

DO 

Fig. 7. 

Routines used in this month's 

program include: 
ADDAX ($3F04) —Adds the 

contents of accumulator A to 
the contents of the index regis-

ter and places the result in the 
index register. The addition is 

unsigned. The former contents 
of the index register are lost. 

SUBAC ($3F06) —Subtracts 
the contents of accumulator A 

from the contents of the index 

register and places the result in 

the index register. The subtrac-
tion is unsigned. The former 

contents of the index register 
are lost. 

MOVER ($3F0E) —A general 
purpose block-mover routine. 

ADD BO TO 
GET NEXT 
ROW 

C ROW COUNT 

EXIT 

Moves the contents of memory 

starting at the address in 

BEGIN1 ($A002) through the ad-
dress in END1 ($A004) inclusive 

to memory starting at the ad-

dress in BEGIN2 ($A014). 

Checks for overlap of source 

and destination areas. If neces-
sary, the move is done back-to-
front. 

OUTCHR ($3F11) —Conven-

tional character output to the 
video-driver routines of the 

ASCII character contained in 
the A accumulator. 

Enough background? OK, 

let's see how we can chop a 
screen in half. The listing in Fig. 

6 is a demonstration program to 

HAM HELP 
I need manuals and/or sche-

matics for the following: 

• SG92 A/U rf sweep generator 
• Nems Clarke receiver 2501B 

• Nems Clarke signal display 
S DU 350-9 

• Nems Clarke Range Extender 
REU 300B 

• Tektronix Model 564 (early 
model) oscilloscope mainframe 
I will pay reasonable costs for 
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copying and postage. 

Bruce Owings WA4BPV 

2483 Gwinn Drive 
Norcross GA 30071 

I'm looking for info on con-
verting the !corn 22S to the new 
20-kHz band plan. 

Joe Ciskowski 
Rt. 1, Box 558 

Bonners Ferry ID 83805 

do this. The flowchart in Fig. 7 
can be followed step by step, to 

see how the listing was devel-
oped. 

To begin with, we shall recog-

nize that certain non-printing 
characters are useful, so let's 

screen for them. A carriage re-
turn, line feed, bell, form feed, 

and backspace, each in turn is 
checked for. Should any of them 
be found, a branch to a corre-

sponding routine is done, and 
we will cover those later. Any 

other control character we will 

ignore for now. 

The handling of printing char-

acters is straightforward. The 
address of the next character to 

be printed is stored at a spot we 

will call "LOCATE." So, we get 

that address, place the charac-

ter there, increment to the next 
spot, and store it. Now, a line 

counter, call it "COUNT," is in-

cremented to see where on the 

line we are. If at the end, calls to 
the carriage-return and line-feed 
routines initiate a new line. 

Which routines are these? Why, 

the same routines that a car-

riage return and line feed call up, 
no? Yes! And I bet you thought 

this was going to be compli-
cated. 

Now let's take a look at some 
of those special routines. 

What's that I hear? OK, carriage 
return, you first. What is a car-

riage return after all? A resetting 

to zero on the current line, that's 

all. So, to implement a carriage 

return, first we load the current 

location into the index register, 

then the character count (where 

on the line are we?) into the A ac-

cumulator. Subtract the two, us-
ing that SUBAX routine, and you 

have the beginning of the line. 
Store that as the new location, 

clear the line count itself, and 

the carriage return is done. 

Line feed? No, let me save you 
for last. How about something 

easy, like the bell. This non-
printing character rings a soft-

ware bell in the GIMIX system. 
So let's just send it out through 

the regular character output. 
Well, so much for that one. 

The form feed is used to clear 

the screen, and it is a neat char-

acter; let's see why. First, we set 

the character location to the 

first one in the screen sector, 
clear the character count and 

set the row counter to the first 

row. Next a loop is entered to 

load the entire screen window 
with spaces ($20). When that's 

done, the screen is reset and 
clear. 

Backspace is also not so 

hard. For now, let's prohibit 
backspacing past the beginning 

of the line up onto the previous 

line. So, we check the character 

counter and if it's zero we don't 
backspace. If it's OK, just decre-

ment the count, store it, decre-

ment the location, store it, and 
put a space where we are now. 

Like I said, not so hard. 

OK gang, time to roll up our 

sleeves and look at the line feed. 

If we take it one step at a time, it 

shouldn't be too hard. We have 
been keeping track of current 

row on the screen, as well as 
character position on the line. 

So first we must check the row 

counter and, if the current row is 
the last on the screen, initiate a 

scroll. Hang onto that one for a 

second. If not a scroll, it is easy. 

With eighty characters per line, 
adding eighty to the current lo-

cation gives the corresponding 

spot on the line below. Incre-
ment the row number, add 

eighty to the location, store all 

this new data, and we are done. 

Now, about that scroll, let's 
look. First, we find the start of 

the second screen line; this will 

become the top line after the 
scroll. This address is stored in 

BEGIN1 for use by the MOVER 
routine. The end of the screen 

defines END1, and the data on 

display is shifted up one line. 

Now one more task needs to be 
taken care of. The last line on 
the screen is filled with spaces, 

clearing it for new data. 

Note, by the way, that the car-

riage return does not initiate a 

scroll, nor does a line feed reset 
position within a line. It takes 
both! 

The data and storage needed 

for the program is situated at 
the end of the instructions. I've 

got to indicate here that there is 
nothing sacred about using the 
bottom thirteen lines, as shown 

here, or the whole eighty charac-

ters across. Change it to the 

middle sixteen lines with thirty-

two characters if you are nostal-

gic. Versions of this same rou-
tine will be used for several win-

dows in the RTTY terminal 
which we will be building up. 

As time goes on, we will con-

tinue to develop the routines 
needed, one by one, for this full-
featured RTTY terminal. Next 

month, though, I'll take a crack 
at some of the mail from readers 

which has been piling up on my 
desk. That and more, in RTTY 

Loop to come. 



MBA READERT: 
A NAME YOU SHOULD KNOW 

What does MBA mean? It stands for Morse-Baudot and ASCII. 
What does the MBA Reader do? The RO model (reader only) uses 
a 32 character alphanumeric vacuum fluorescent display and 
takes cw or tty audio from a receiver or tape recorder and visually 
presents it on the display. 
The copy moves from right to left across the screen, much like 

the Times Square reader board. Is the AEA model MBA Reader 
different from other readers? It certainly is! It is the first to give the 
user 32 characters of copy (without a CRT), up to five words at one 
time. It can copy cw up to 99 wpm and Baudot at 60-67-75 and 100 
wpm. Speeds in the ASCII mode are 110 and hand typed 300 

baud. The expanded display allows easy copy even during high speed reception. 
The AEA model MBA has al exclusive automatic speed tracking feature. If you are copying a signal at 

3-5 wpm and tune to a new signal at 90 wpm, the MBA catches the increased speed without loss of copy. 
The MBA Reader allows a visual display of your fist and improves your code proficiency. It is compact 

in size, and has an easily reai vacuum fluorescent display. 
The Reader operates from an external 12 VDC source. This allows for portable/mobile or fixed 

operation. 
Check the AEA model MBA Reader at your favorite dealer and see all the features in this new 

equipment. If your dealer cannot supply you, contact 
Advanced Electronic Applications, Inc.  Brings you the 
P.O. Box 2160, Lynnwood, WA 98036 Call 206/775-7373 AE Breakthrough! 
Prices and specifications subject to change without notice or obligation  2 

DIRECTION FINDING? 
* Doppler Direction 
Finding 

* No Receiver Mods 
* Mobile or Fixed 
* Kits or 
Assembled Units 

* 135-165 MHz 
Standard Range 

New Technology (patent pending) converts any VHF FM receiver into an advanced 
Doppler Direction Finder. Simply plug into receiver's antenna and external speaker 
jacks. Use any four omnidirectional antennas. See June 1981 issue of 73 for technical 
description. Kits from $270. Assembled units and antennas also available. can or 

write for full details and prices. 

* Circular LED 
Display 

* Optional Digital 
Display 

* Optional Serial 
Interface 

* 12 VDC Operation 
* 90 Day Warranty 

fJ DOPPLER SYSTEMS 5540 E. Charter Oak, 
Scottsdale, AZ 85254 

(602) 998-1151 

425 

CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER 

ICO M IC 120 

ROBOT BOO 

If5;NM 
We are just a few minutes off the NYS Thruway (1-90) Exit 32 

fan 
KE N W OOD TS8305 

DRAKE TRY DR]  VAESU I  /01 

Featuring Kenwood, Yaesu, Icon), Drake, Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, Tempo, Astron, KLM, Hy Grair, Mosley, Larsen, Cushcraft, Hustler, Mini 
Products, Bird, Mirage, Vibroplex  Bencher, Info-Tech, Universal Towers, 

Callbook, ARRL, Astatic, Shure, Coll ns, AEA. We service everything we sell' 
Write or call for quote. You Won't Be Disappointed. 

OUT OF STATE  ONEIDA COUNTY AIF PORT TERMINAL BUILDING 
ORDER TOLL FREE  ORISKANY NEW YORK 13424 
800-448-9338 .497 N V  Res Caii 13151 736-0184 

Warren - k2IXN 

Bob - WA2MSH 

Al • WA2MSI 

CRYSTRis 
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• General Communication 
• Industry 
• Marine VHF 
• Scanners 
• Amateur Bands 
• CB Standard 
• CB Special 
• Microprocessor 

Call or Write 

JAN CRYSTALS 

r 39 

P.O. Box  06017 
Ft. Myers, Fl.  33906-6017 
All Phones (813) 936-2397 

See List of Advert,sers on page 114 
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r bit 
FID IP 1)rba --  'Orbit. Tsf .4 

il•IMM W WI -Om 111•• liffil m MEM MINIM, 

ORBIT is the Official Journal for the 
Radio Amateur Satellite Corporation 
(AMSAT), P.O. Box 27, Washington, DC 
20047. Please write for application. 

For a FREE SAMPLE COPY please 
send S1 to cover First Class Postage 
and handling to: Orbit, 221 Long 
Swamp Road, Wolcott, CT 06716. 

AMATEUR SPECIAL $555.00 
Ft  E 
20 M Hz 

DUAL TRACE 

I.. , .  (11 , • ONE YEAR FULL W ARRANTY 

• • I  4) •SOLEDSTATE 

1 mo  /3 7 • ASSEMBLED & CALIBRATED 

et •  •  NE W RECTANGULAR CRT 

Oscilloscopes 
to meet cuerq need 

ITII PROBES:  1 &  10 

MODEL HM-302 (603)434-5371 
DEALER INQUIRIES INVITED 

133 

RFD 5  DERRY. N.H 03038 WARNER RD I 

- 

1900 - 2500 MHZ KITS 
DOWN CONYERTER KIT 

$19.95 

P.C. BOARD 
PRE-DRIliED AND 
SOLDER FLOWED 

3 MRF901 TRANS. 

2 HP DIODES 

6 CHIP CAPS W OE" 

8 RESISTORS 

4 PREPAIRED COILS, 
FACTORY WOUND 

I 10 hffD CAP. 

SUPPLY CABINETS 
AFIVII/NVII (AI M  OOOOOOOO II Uli 

IP tot  11,1011.11   

MANUFACTURED 

CANE SETS 
II//   ll1.15 

7111 /11,f   III II 

1III ItYl  111 11 

ANTENNA KIT 

$19.95 

33 WASHERS 

32 SPACERS 

1 3 TOOT ROD 

2 NUTS 

1 B' PVC PIPE 

2 4. END CAPS 

1 MOUNT/NC BAR 

1 "f" CONNECTOR 

1 NUT AND BOLT 

MAIL ORDERS 
ADD $5.00 FOR SHIPPING AND HAN DLING 

INDIANA RESIDENTS ADD 4'. SALES TAX 

American 
Express 

fAccisore  

POWER SUPPLY KIT 

$19.95 

1 P.C. BOARD 

1 POWER TRANSf. 

3171 ADJUSTABLE 
REGULATOR 

1 f/NE TUN/NC POT. 
WITH SWITCH 

1 COARSE TUN/NO POT. 

2 KNOBS 

3 "f" CONNECTORS 

4 POWER DIODES 

1 Rf CHOKE 

3 RESISTORS 

3 DISK CAPS. 

1 1000 MID CAP. 

1 DPDT  TO ME 
SWITCH 

I LED WITHHOLDER 

TRIONYX IND. INC. 
6219 COFFMAN RD. 

INDIANAPOLIS, IND. 
46268  104 

(3 1 7) 291-7280 
(317) 291-2995 

VISA 

DON'T TIME OUT  TIME IN' 

741401 Model TI.10 time alert for repeater operators 

to avoid timing out the repeater 

Resets on carrier drop-out 

Piercing. 6.5 KHz alert tone 

Adjustable timing period 

Can be used as I.D. reminder 

Sensitive enough for handhelds 

100./0 solid state; no relay switching 

Handsome styling, durable case 

Battery Powered; 

Senses RF carrier—no connections to rig 

Model TI-10 assembled  $69 
Model TI-10K, kit form  $57 

Printed Circuit Board and 
Documentation   $20 
Shipping and handling.  add $3 

When ordering, please specify model If you act before July 4. 1982 receive 

a $10 discount on the TI-10 $5 discount on the TI-10K 

COMSTAR RESEARCH 
P.O. BOX 771  Madison Heights, MI 48071 

DAIWA DA200 $5895 ppd 
Premium quality 2 meter DX 7/8 wave antenna 

select mount style: 

Daiwa GM 500 gutter mount 

_I Daiwa TM 400 trunk lip mount 

Larsen magnetic mount 

Larsen TMB "L" bracket 

] UHF bulkhead connector 

Antenna only, no mount $45 ppd 

Amateur Radio Transceivers 
Station Accessories, Books, 
Antennas, Tubes and Parts 

RADIO ACTIVITY 

531 West Collins Drive 
Casper, Wyoming 82601 

..- 315 
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WE BACK EVERYTHING 
WE SELL WITH OUR 
PERSONAL GUARANTEE 

PRICES FO B. 
HOUSTON 

PRICES SUBJECT TO 
CHANGE WITHOUT 
NOTICE 

ITEMS SUBJECT TO 

e JaiLIALF 

MA 1 !SON 
Electronics Supply 

YASSU FT-ONE 

List Price  $2995.00 
Madison's Price  $2395.00 
• three selectivity positions 
for cvy (two tor FSK!) using 
optional filters. 

• 73 MHz first IF 
• 0.3 uV sensitivity 
• lull break in 
• Curtis 8044 keyer available 
as option 

• front panel keyboard 
• ten VFO's 

\,0 one v.ar lauory warranty  

41) DRAKE 

A 

Continuous Coverage 
Reception  no gaps  no 
range crystals required 
Amateur Band transmission. 
including  capability  for 
MARS.  Embassy 
Government,  and  future 
band expansions 

LIST PRICE $1695.00 
\ MADISON'S PRICE $1450.00 

(ID 

NEW 

IC O M; 

IC740 
TOTALLY NEW! 
Not a replace-
ment for IC720A 

or 730 
CALL! 

1( (Al INI)  
LIS1 

Madison's 
Prit IP, 

ANNOUNCING THE NEW 

K ENVVOOD TS930S 

$1799 CALL FOR QUOTE 
• 160-10 Meters, with 150kHz 
- 30 MHz General Coverage 
Receiver, quadruple 
conversion, digital PLL 
synthesized circuit 

• All Solid State. 
• Power input rated at 250W 
PEP on SSB, 250W DC on 
CW. 140W DC on FS'S. and 
80W DC on AM 

• Automatic Antenna luner, 
Built-In. 

• CW Full Break-In. 
• Dual Digital VFO's 
• Eight Memory Channels. 
• Dual Mode Noise Blanker 
("Pulse"  or  . 
"Woodpecker"). 

• SSB IF Slope Tuning. 
• One Year Warranty. 

DONS CORNER 
This month begins a different Don's Corner - A review from the 

dealer's standpoint of various radios, good & bad, based on functions, 
service, ease of operation, and resale. (I'll also include our ever 
popular helpful hints as they come to mind.) Heads may roll (mine) 
since the aim is to sell radios bull want you to get the radio you want - 
not what I recommend or how our clever ads portray various sets. 
Rockwell/Collins KWM380 - overpriced compared to the others 

but not going to be superseded by a new model next weekend. Yaesu 
FT-ONE - close to the KWM380. Time will tell if as reliable (We'll tell 

you.) 
New T59305 - Too soon on this one, but the auto antenna tuner is 

nice. 
More next month (Remember - You're only as good as your next 

1  big rig purchase at Madison!) 
'Note: All items shipped fresh stock, factory sealed cartons, no 
seconds, no demos. Personal Guarantee on all items sold. Can be 
returned. unscratched% boxed within 2 weeks for refund.' 

See you next month! 

m 
$.1849.00 

Call   

BELDEN l•D 
Olg Shield 

M r  9888 6 5 C / tt 

No. of Cond — 8 
RGRiu 
Foam et VF 

•4••' 

RG8 u 
Regular 66VC 

AWG (in mm) — 
8214  5-22 (7 x 30) 
36c/ft 2-18 (16 x 30)(1 19) 

8237 
32C/ft No. of '•' "ond 

AO 213 

8448 
27Citt 

9405 
46 Cift. 

AWG  mm)  ' 
Non-contaminating  2-16 (26 x 30) 

8267  6-15 (16 x 30), (1 17) 
43c/ft. 

Belden Mini RG-8 Foam (9258)-19C/ft. 

( 713-658-0268 * CALL FOR QUOTES 

1  nu :aster charge 

VISA 

2 METER HANDIE 
DILEMMA 

WHAT TO BUY? 

113 I CO M 

IC2 Al 

$249.00 
BP-5-

49.95 

BC-30-

69.95 

NEW 
IC3AT 
220 mHz 

or 
IC4AT 
440 mHz 

$269.00 

NEW (PK ENWOOD 
2m FM HANDIE 

TR-2500 

 IC  
1508 McKINNEY  45 ) 
HOUSTON TFXAS 77010  

• program mable 

scan 

• lithium memory 

back-up 
• power output 15 

watts or 300 mw 
• "Slide  Loc" 

battery pack 

• tuneable  sub-

tone encoder 

CALL 

YAESU 

FT 708R  FT 208R 

$289.00  Ii 
MADISON'S 

PRICE 

SANTEC 

HT 1200 PKG 

$269.00 
includes extra batteries, mobile 
charger, and external adaptor  / 



TVRO: Georgia Style 
one man's junk is another man's antenna 

Timothy Daniel N8RK 

73 Magazine Staff 

This is not the typical 
73 construction article. 

Herman "Tex" Friedsam's 
satellite TV antenna is not 
offered in kit form, nor are a 
complete set of plans avail-
able. 
Just in case you still want 

to give this project a try, 
here are some of the parts 
you will need: the magne-
sium bell housing for a heli-
copter's propeller, one line 
shaft from a cotton gin, and 
don't forget the swivel-type 
hitch from a cultivator. 
With those items acquired, 
it is time to continue the 
search, this time looking for 

a worm gear reducer (Tex 
salvaged his from a brick 
factory's conveyor); you'll 
also need a frame for the 
drive mechanism —try the 
local hammer mill. 
What may sound like a 

hopelessly incompatible 
pile of junk has become an 
engineering masterpiece in 
the small town of Marshall-

Tex WA4OPY with his home-brew dish. 
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ville, Georgia. Tex, whose 
ham call is WA4OPY, ap-
proached this project like 
he does most things. Using 
his experience as a textile 
plant engineer, he started 
with an idea but not a plan. 
After collecting several of 
the key components, he set-
tled on a design for a 
15.27888-foot-diameter par-
abolic reflector. The 18 
hours of research and plan-
ning were among the proj-
ect's easiest work. Con-
struction of the frame, 
which began in the spring of 
1979, took almost 200 
hours. Realizing that pain-
staking accuracy results in 
a better picture when you 
are done, Tex and a friend 
each spent 12 hours making 
a plywood template of the 
antenna's curved surface. 
Two thousand feet of elec-
trical conduit and PVC pipe 
later, the frame was ready 
to cover with aluminum 
screen. The basic dish, 
when completed, weighed 
only 425 pounds. 
Tex's research pointed 

out the imperfections of the 
polar mount, the traditional 
way a dish scans the hori-



The antenna's hub is constructed around a helicopter's 
propeller bell housing. An octagonal frame, eight feet 
in diameter, extends outward, supporting the antenna's 
surface. 

ion. By building a frame 
that could be moved hori-
zontally as well as in a polar 
arc, the WA4OPY antenna 
can be accurately posi-
tioned with a minimum of 
fudging. The major support-
ing axis is the only part of 
the system fabricated by an 
outsider. A 1/2-horsepower 
motor used to turn the dish 
is the only component that 
was purchased new. The 
rest of the parts were sal-
vaged from local scrap 
piles. Being the owner of a 
hardware and variety store 
didn't hurt, nor did Tex 
mind using "scrap" from his 
brother-in-law's grain mill. 
Patience seems to be the 

main rule behind this proj-
ect. When it came time to 
fine-tune the antenna's sur-
face, Tex spent 61 hours, 
much of it with a flashlight 
and a piece of shiny alumi-
num. When he was finished, 
the dish's focal point was 
no bigger than a nickel. As 
Tex got around to building 
a feed assembly, he decid-
ed that there was noth-
ing suitable on the commer-
cial market, so he designed 
his own. It worked so well 
that he has started to man-
ufacture them for other 
hobbyists. 
By April of 1981, almost 

two years after he started 
construction, Tex was ready 
to give his system a try. The 

electronics, like the anten-
na, were home-built. The 
first pictures, in Tex's 
words, were "lousy images 
of a Snoopy cartoon." To-
day, "lousy" pictures have 
been replaced by clear re-
ception and satellite tele-
vision has become part of 
the Friedsam family life. 
The receiver has been built 
into an attractive piece of 
living room furniture and 
the dish, which sits across 
the driveway, moves some-
what mysteriously by re-
mote control. 
Tex carefully document-

ed the construction of his 
system, keeping track of 
the materials and time he 
used. For instance, 1700 
3/8-inch sheet-metal screws 
were needed to apply the 
aluminum screening, and it 
took 29 hours to install a 
shielded underground ca-
ble between the house and 
the dish. 
Along the way there were 

many sources of frustra-
tion; for example, the frame 
broke when it was ninety 
percent complete. Tuning 
up the microwave circuitry 
required a signal generator 
that none of the local scrap 
piles could offer. Tex built 
his own, using a klystron 
tube. 
Perhaps the most impres-

sive fact concerning Tex's 
accomplishment was that 

The feed assembly allows the horn polarization to be 
changed via a TV rotor and there is provision for very fine 
adjustments of the horn location. This allows the receive 
signal to be maximized. 

he had never seen a TVRO 
installation and he had nev-
er been within a mile of a 
large parabolic antenna. 
Working from theory and 

the scrap piles of Marshall-
ville, Georgia, he has built a 
functional monument to 
the home-brew spirit of 
radio. MI 

The dish, which is almost 16 feet in diameter, has a frame 
built from PVC pipe and electrical conduit. The supporting 
bar, which spans the dish, is the only piece that Tex did not 
fabricate himself. 

73 Magazine • July, 1982  97 



S ATELLITE 
TELE VISI O N 

S YSTE MS 
WE WILL NOT BE UNDERSOLD!! 

Complete Systems, Antennas, 
Receivers, LNA's & Accessories 

CALL US TODAY!  -320 

812-238-1456 
• 

hoosier 
electronics  

"Nation's Largest Total Communications Distributor" 

P.O. BOX 3300 • TERRE HAUTE, INDIANA 47803 

'̀ PARABOLIC DISH 9.)̀̀ 
N II  O WARP, CHIP. OR DELAMINATION 

• ALL-STEEL. ONE-PIECE  MOUNT 

III ACCURATELY MACHINED  AVAILABLE 

II 84 1/2 OVERALL DIAMETER 

WITH MOUNTING RING 

Write for quantity discount 

DAKOTA MICRO WA Vo 
P 0 BOX 27002 

GOLDEN VALLEY, MN 55411 
AT 

MINNEAPOLIS MN, 

SATELLITE TV SYSTEMS 
"COMPARE OUR QUALITY, PRICES AND SERVICE!" 

WE MANUFACTURE: 
PARABOLIC DISHES 
POLAR MOUNTS 

DEMO TRAILERS 

CUSTOM PARTS 
WE STOCK: 

MOTORIZATION SYSTEM' 
LNA HOLDERS 

ALUMINUM HORNS 

WASHBURN  GILLASPIE  ALLIANCE 
KLM  DRAKE  ATV 
AVANTEK  LOWRANCE  CABLE 6. CONNECTOR• 
GARDINER  SWITCHES & HARDWAi t 

CALL, WRITE OR ie FOR OUR LATEST BROCHURE AND PRICES 
AUSTIN C. LEWIS 
K4GGC 
901-784-2191 

LEWIS CONSTRUCTION CO 
P.O. BOX 100 
HUMBOLDT, TN. 18143 

"IN BUSINESS AT THIS LOCATION SINCE 1964"  ..- 452 

Universal Communications 

A DIVISION OF INNOVATIVE LABS, INC. 

P.0 BOX 339 

ARLINGTON, TEXAS 76004-0339 

SUPERVERTER I  $99.95 
The ultimate In converter technology! Dual-stage selec-
tive preamp, mixer, i.f, amplifier and no-drift crystal-con-
trolled oscillator. We recommend this unit for experi-
enced  kit  builders.  12v  Stationary  Power 
Supply,  $24.95 for Superverter I. 

SELECTIVE PREAMP  $39.95 
This new unit is not like other wideband preamps. Ex-
perienced kit bullders can easily add this unit to our ex-
isting boards or to other manufacturers' boards to im-
prove overall performance. 

2300 MHZ CONVERTER KIT  $35.00 
Complete with PC board, parts and 10-page instruction 
book. 

uc 
VARIABLE POWER SUPPLY  $24.95 
Complete kit includes all components for working unit, 
including deluxe box and overlays. 

DISK YAGI ANTENNA  $25.00 
Complete kit with PVC and mounting bracket. Stronger 
than loop yagi, and equal in gain. 

4-FOOT DISH ANTENNA  $54.95 
Overall 25 dB gain. Partial assembly required Shipped 
UPS (ground) only. 

VIDEO STABILIZER  $39.95 

TERMS: COD, Money Order, Bank Cards 
HOURS: 8:30-4:30 CDST; MON-FRI 

(817)-860-1641 
SEE YOU IN DALLAS 

AND SAN DIEGO 



DO IT YOURSELF... SEE THE WORLD! 
...with complete 
TVRO systems 
from Boman 

SATELLITE RECEIVER 

At 
An af 
home 
Syste.  

LOW NOISE AMMIFIER 

GEOS1ATIONA-RwY 
SATELLITE 

RECEIVING ANTENNA 
1SY- S •-• coN -- 

' 1111 °  .-Low  NOISE 
AMPLIFIER 

FEEDS ROTATCFI KIT 

DOWN CONVEWIER 

RECEIVER  TNe 

able  
Ilite'T 
cial 

Satellite TV 
Receiving 
Syste m 

NE W NORN 

SATELLITE ANTENNA 

-I--

Boman Industries offers complete Satellite 
Tel avisioi Systems designed specifically for • 
ins-allation by the purchaser. You will receive . 
broa dcasts from GeoStationary satellites 
with your choice of 3 DIFFERENT Fiberglass ' 
Pa -abolio Antennas (9, 1C, 11 ft.) The elec-
tronics are the latest in Satellite TV equip-
ment uti izing state-of-the-art components • 
and circJit design. A fully illustrated instruc-
tiol t oo<let is supplied with each system to 
explain the easy, step-by-step installaticn 
procedures, programming information and 
antenna alignment directions. Your com-
plete system will arrive in only 2 containers 
for prompt assembly by you or by your 
dealer. 

For information about your local Dealer, Distributor & the affordable 
high-quality line of Boman Satellite Television Products, please use . 

the reader card service for prompt reply. 

BOMAN INDUSTRIES 
SATELLITE PRODUCTS DIVISION 
9300 HALL F.D., DOWNEY, CA 90241 

Toll Free Numbers: 
Inside Ca.: (800) 352-2553 
Outside CA.: (800) 421-2533 



Your own satellite 
TV system for $2,586.0° 

10 FT. PARABOLIC 
What the system will do:, 
You can receive up to 60 channels of T.V. direct from 
satellites to your home receiver. Movies, sporting events, 
religious programs, other T.V. stations, and much more. 
What the system includes: 
1. 10 ft. fiberglass dish made of reflective metal bond 

with fiberglass. Weather-resistant and virtually mainten-
ance-free. Dish comes in 4 sections. 
2. Single pedestal heavy duty polar mount for extra 

strength and installation simplicity; easy satellite to sat-
ellite adjustment. 
3. Four pole rotator mount for more stability, square 

tube legs and rotator included. 
4. All aluminum LNA mount and horn holder for accu-

rate aiming of LNA. All aluminum, weather-proof LNA 
cover. 
5. Drake ESR-24 Receiver or Auto-Tech Receiver. 

Your choice. Down converter located at the dish. 
6. Amplica or Avantek LNA 120°. 
7. Chapparel Feed Horn for unsurpassed quality. 
8. All accessories included 

Complete Systems, Receivers, 
Antennas, LNA's & Accessories 

CALL US TODAY! 901-795-4504 

TENNESSEE ELECTRONICS 
P.O. BOX 181108 

MEMPHIS, TENNESSEE 38118 

r 109 

13 FT. 

PARABOLIC 

DISHES 

STAR VIE W MODEL 12K 

• Complete System 

• Easy to Install 

• Reasonably Priced 

• UPS Shippable 
Weight 125 Pounds 

• More than 100 
Channels Accessible 

THE STAR VIE W 12K SYSTEM KIT CONTAINS: 
•12 Foot Antenna 
•Azimuth Elevation Mount 
• 24 Channel Receiver 
• 120 ° Low Noise Amplifier 
'Feed Horn 
•Cables & Connectors 
•No Modular Included 
(May be ordered separately for $ 79.9 5/ 

Available through your local Craig Star View dealer • Call or write for information 
Dealership inquiries welcome • Price subject to change without notice. 

H&R CO M MUNICATIONS, INC. Subsidiary of Craig Corp. 
Route 3, Box 103G  Call 800-643-0102 

Pocahontas, Arkansas 72455  or 501-647-2291 

SATELLITE TVRO 

RECEIVER COOKBOOK  

• Build a good, solid understanding 

of satellite receiver technology 

• Step by step guide of each stage 

• Complete theory, schematics, and 

construction details 

TVRO RECEIVER KIT  

Pre assembled, tested RF section 

No complex alignment or special 

test gear required 

• Ultra low cost high performance 

• Designed from cookbook circuits 

59 95   Cookbook 

5159 95   Cookbook plus Kit 

Send to 

NORTH COAST MICROWAVE 
PO Box 5663, Cleve  Ohio 44101  . 

QUALITY MICROWAVE TV SYSTEMS 

2.1 to 2.6 GHz Antennas 
34 db Gain (or Greater) 

Complete System as pictured  5149.95 
Down Converter Probe 
(Mounted. Assembled & Tested) 564.95 

Power Supply (12V to 16V) 
Assembled & Tested  559.95 

Data Information (Plans)  59.95 

411014-

461111616b.... 

o,T.,601 
-711111100 ' 

Phinios-Tecn 
Electronics 
P.O. BON 33205 
Monk AZ 85067 
(602) 274-2885 
421 

C.O.D.'s 
Special Quantity 
Pricing 

, INC  COMMUNICATIONS 

PRESENTS 
SCEPTOR'S  MODEL  300 
Satellite receiver with downconverter 

and new 
SAT-TRAC meter circuit 

'Fully tunable  'Tune—scan 
'Inverted video  'Tunable audio 
'Power supplies  'Remote control 

Complete Systems Available! 
DEALERS and DISTRIBUTORS 

NEEDED! 
P.O. Box 425 
808 1st Avenue 
Rock Rapids, Iowa 51246 (712) 472-2213 
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PLESSEY- AVANTEK 

TC-1 

• 

PLESSEY INTEGRATED  CIRCUITS 

SL1610 RE Amplifier  3.05 SL1623  Det/AGC Amp 6.11  5E1640 Double Bal Mod 4.07 
SL Oil RE Amplifier  3.05 5E1624 Multimode Dot  6.17  SL1641 Receiver Mixer  4.07 
SLI612 AF Amplifier  3.05 SL1625 AM Det/AGC Amp 4.07  SL1680 Xtal Maint Ckt  5.45 
SL1613 Limitina Amp  4.38 51.1626 VOGAD/Sidetone  3.72  SL6600 IF Amp,Det  6.78 
SLI621 ACC Gen  4.07 SLI630 AF Amp  4.14  SL6640 FM Rcor W:Amp 4.41 
SL1622 AF AmpV0G  3.72 SLI631 AF Amp  4.07  SL6650 FM Rcvr W 0 A 3.39 

AVANTEK  GPD  SERIES AMPLIFIERS 

(GPO 401.402,403) $25.00 EA. 
I:  IA dB Gam  5 500 MHZ. 

IRCUIT BOARDS FOR GPO 400 SE Rik S AMPS 52.00 ea 

AMATEUR 
MICROWAVE DOWNCONVERTER 

COMPLETE  ASSEMBLED  READY TO INSTALL  NOT A KIT 

SPECIAL $179.95 
11IDINC SHIPPIN(, IL  D 7  7.5 977  S If P AI,D ACCEPTED 

50. dO SYSTEM GAIN 
TUNES 2.1 Ghz. to 2.4 Ghz. 
PREAMPLIFIER 20. dB GAIN 02.5 dB NF 
OUTPUT TUNES TV CHANNELS 2 TO b 

CALL (804) 489-2156 

ELECTRONIC HOBBY INNOVATIONS 

7510  GRANBY  STREET  SUITE 207  NORFOLK , VIRGINIA  23505 

OUTPUT IMPEDANCE 75 OR 300 OH..., 
FULL YEAR WARRANTY 
PERFORMANCE GUARANTEED Oft 
'OUR MONEY RI Fl ..111 

[r_ijr:Th  

FAST 
-SCAN 

Have you tried it yet? 
ATV TRANSMITTER/CONVERTER 

$399 

*10 Watts Output 
*Standard Frequencies Available 
*Broadcast Standard Sound 
•High-resolution & color video 
*Regulated AC Supply Built In 
•Tuneable Downconverter & Preamp 

Connect to the antenna terminals of any TV set, add a good 
450 MHz antenna, a camera and there you are...Show the 
shack, home movies, computer games, video tapes, etc. 

ATV DOWNCONVERTER 
For those who want to see the ATV action 
before they commit to a complete station, 
the TVC-4 is for you. Great for public ser-
vice setups, demos, and getting a buddy 
interested. Just add an antenna and a TV 
set tuned to CH.2.3. or 4and plug in to 117 

volts a.c.  $89.00 
TVC-4L extra low-noise version . . .$105 delivered in USA 
HOMEBREWERS: ASK FOR OUR BASIC FOUR-MODULE PACKAGE 

GALL OR WRITE FOR OUR COMPLETE LIST OF SPECIFICATIONS. station set-
up diagrams, and optional accessories which include antennas, modulators, 
detectors, test generators. cameras. etc. WE ARE A FULL-LINE SUPPLIER OF 
ALL YOUR ATV NEEDS. 
TERMS: VISA or MASTER CARD by telephone or mail, or check or money order by 
mail All prices are delivered in USA Allow three weeks after order for delivery 

(213) 447-4565 

P.C. ELECTRONICS 2522 Paxson Lane, 

Tom VIBORG  Maryann WIMYSS  Arcadia, California 91006 

INTERNATIONAL 

Earth Station 
TV Receiver 

TV-4400 Satellite Receiver 
U lique two-piece design permits mounting the down' 
converter at the LNA. 100' cable with connectors 

supplied for easy installation Dual conversion 
receivers feature step tuning with variable fine tuning 
control. Subcarrier output for audio accessories. 
Front panel selectable audio. Two standard audio 
outputs Built-in DC block for LNA 

Convenience engineered accessories 

Stereo Matrix Decoder 
Designed for reception of stereo broadcasts via 
satellite sub-carriers Attaches to sub-carrier output 
cf all International and similarly equipped satellite 
TV receivers 

Signal Purifier 
Bandpass filter amplifier. Boosts signal level up to 
+ 5 Db to overcome loss in long cable runs 
Attenuates signal up to — 10 Db to prevent overload 
on short cable runs. Built-in DC block 

ORLIal 
International Crystal 

Manufacturing Company, Inc. 
,0 North lee Oklahoma Cry OK 73102 14051 236 3741 

For additional information please write direct. 

,See E,St 01 AOVP ,DSP ,  ' 
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MICROWAVE TELEVISION 
SUBSCRIPTION TELEVISION 
************************** 
MICROWAVE TELEVISION 
EDUCATION MANUAL  $16.25 
Ow updated manual includes microwave con-
cepts antennas and downconverters Includes 
detailed schematics and PC board layouts 

SUBSCRIPTION TELEVISION 
EDUCATION MANUAL _  $14.95 
Two scrambling & decoding systems are 
explored in depth Signal capture and modifica 
lion techniques are presented for educational 
analysis 

AMATEUR MICROWAVE 
RECEIVER SYSTEM  . _ _$169.95 
Corn • ng in the high quality and. performance 
that you no come to know in the HMRII. this re-
ceiver has a new design and increased gain 

INFORMATION  PACKAGE ON  ALL 
VIDEO PRODUCTS AND KITS $2.00 
ORDER INFORMATION: 
Please add  '  ; and handling I A 
,  6 Si. s,iu.1,1r VISA and MASTERCARD 

AB B( 
P 0 Box 26601-G 
San Francisco CA 94126-6601 
************************** 

SATELLITE TELEVISION FEED 

MADE f11011  05013 BRASS 

Used with a PARABOLIC DISH having a focal length to 
diameter ratio If 0 3 to 45 

Frequency range 330 Ghlz to 4 90 GHz 

Fits a standard CPR 229 flange on the LNA 

Introductory offer $30 00 Postpaid USA 

Mastercard  Money order  Cashier Check 

For an additional charge we will adapt this feed 

horn to your LNA 

FRIEDSAM TV HARDWARE 
P.O. BOX 311 

112 WEST MAIN STREET 
MARSHALLVILLE, GEORGIA 31057 

912-967-2828 

STABILIZER  ENHANCER 

R.F. CONVERTER 

All this in one Low Cost Unit 
Write For Our 

Free Brochure 
TEXAS MICROTRONICS 

P 0 BOX 14116 
ARLINGTON TEXAS 76013 

817 860 5440  32n 

Retail $149 

NEMAL ELECTRONICS 
COAXIAL CABLE SALE 

00C% \s  

,• 114 

c)* ;  

S C  S Z  \ 9 9‘ 

5x% 

POLYETHLENE DIELECTRIC 
RG213 noncontaminating 95% sheild mil spec. 36elft. 
RG174/U mil spec. 96 % shield  10e/ft. 
RG 11U 96 °A shield, 75-ohm mil spec  25e/ft. 
RG8U 96 % shield, mil spec.... 827.95/100 ft. or 31e/fL 
RG6A/U double shield, 75-ohm  25ent. 
RG58AU stranded mil spec  12e/ft. 
RG58 mil spec. 96% shield  11Wft 

LOW LOSS FOAM DIELECTRIC 

RG8X 95% shield (black, white or gray)  814.95/100 ft. 
17c/ft. 

RG8U 80% shield  18Wft. 
RG58U 80% shield  07c/ft. 
RG58U 95% shield   104/ft. 
RG59U 100% foil shield. TV type  $71100 It. 10c/ft. 
RG8U 97% shield 11 ga. (equiv. Belden 82141  31c/ft. 

RG8U-20 ft., PL-259 ea. end   $4.95 
RG21411 dbl silver shield, 50 ohm . .  $1.35/11. 
100 ft. RG8U with PL-259 on each end $19.95 
BELDEN Coax in 100 ft. rolls 
RG58U 49201   $11.95 
Grounding strap, heavy duty tubular braid 
3/16 in. tinned copper   10c/ft. 
318 in. tinned copper  30c/ft. 

CONNECTORS MADE IN USA 
Amphenol PI-259   79, 
PL-259 push-on adapter shell  10/53.89 
PL-259 & SO-239   1035.89 
Double Male Connector   $1.79 
PL-258 Double Female Conn ector   98c 
1 ft. patch cord w/RCA type plugs each end  3/S1.00 
Reducer UG•175 or 176  10/S1.99 
UG-255 (PL-259 to M C)   $3.50 
Elbow (M359)   $1.79 
F59A (TV type)   1032.15 
UG 21D/U Amphenol Type N Male for RG8  $3.00 
BNC UG88C/U, male   $1.25 
3/16 inch Mike Plug for Collins etc  $1.25 
UG273 BNC to PL-259  $3 00 

FREE CATALOG 
COD add $1 50 -FLA Res add 5°. Sales Tax Rotor Cable 8-con 2-18 ga, 6-22 ga   19c/ft 

Connectors-shipping 10% add'I, 2.50 minimum 
Cable-shipping S3 00 1st 100 It . $2.00 each add I 100 It 

.1' 

1327 NE 119th Street, Dept. RIO, No. Miami, FL 33161  Call (305)661-5534  j  

Alaska 
Microwave Labs 
4335 E. 5TH STREET ANCHORAGE, ALASKA 99504 
(907) 338-0340  406  DEPT 73 

CHIP CAPACITORS 
12. 22. 33. 4.7. 88. 10, 18, 22, 27, 47, 100. 120, 
180. 220. 270. 330.390.470.566 680. 820. 1K. 120 
1.80. 390. 820, 195. 1006 60 

GaAs FETS 
MGF1400 NF 2 ODB @ 4GHZ MAC  15138 
MGF1412 NF 0808 @ 4GHZ MAC  1808 
MCF1200 NF 1 0013 @ 1GHZ. NF 22088 MAO 1408 @ 
CHI 

$1900 
M OO 

$14.130 

COAX CONNECTORS 
BNC CHASSIS MOUNT SQUARE FLANGE 
BNC PLUG FOR RG-58 
SMA CHASSIS MOUNT SQUARE FLANGE 
SMA CHASSIS MOUNT PLUG SO  FLANGE 
SMA CHASSIS MOUNT STRIP-LINE  TAB 
SMA PLUG FOR RG-58 
SMA PLUG FOR 136-174 
SMA PLUG FOR 141 SEMI RIGID 
TYPE N CHASSIS MOUNT SQUARE FLANGE 
TYPE N PLUG FOR RG-9/RG-8 
TYPE N DOUBLE MALE 
TYPE N FOR 141 SEMI-RIGID 
TYPE N CHASSIS MOUNT PLUG SQUARE FLANGE 

$1.95 
pas 
$6.10 
58.50 
$675 
$6.75 
9675 
$3.98 
sa 75 
S3 75 
S7 25 
$1500 
$14 00 

SILVER PLATING KIT 
Will plate Copper. Brass. Bronze. Nickel. Tin. Pe 
Gold. and most white metal alloys 

ter. 
$36 00 

VTO 
V727-1 2.7GHZ TO 3.2GHZ MIN POWER OUT 10 MW 
TUNING VOLTAGE 0 TO 20V Vcc .15 VDC @ 60 MA 59800 
11821-1 SAME AS V72T-1 BUT FRE0.3.6GHZ 1042GHZ $9800 

TEFLON CIRCUIT BOARD DBL SIDED 1 OZ 
. •  • 1 

APPROX. 325. so-. 0312 
APPROX 3 25. 50'. 0625 

$550 
56 50 
510 50 

FEED-THRU CAPACITORS 
1000 PP SOLDER TYPE 
470 PP SOLDER TYPE 

50 
550 

LEADLESS CERAMIC CAPACITORS 
1000 PP 

NO WARRANTEE ON SEMICONDUCTORS 

OPEN AT 8 PM EST CLOSED 8PM PST 
ORDERS ARE POSTAGE PAID 
COD - VISA - MASTERCHARGE 

$25 

Fly Around 
the World! 
(and develop a world of business') 

Expand your sales world-wide. Meet im-
porters and manufacturers in Asia and 
Europe at a series of electronics computer 
trade shows arranged for your convenience 
in Tokyo, Taipei, Hong Kong, Beijing, Canton, 
Seoul, and Munich. Join about 200 fellow 
businessmen in taking advantage of this 
world market for sales and buying. Despite 
the reasonable tour price it includes some 
fabulous meals and first class hotels. 

Far East Electronics Tour 
(Oct. 24-Nov. 7, 1982) 

Optional Around-the-World Tour 
Including Electronic° '82 in Munich 
(Nov. 9-13, 1982) 

Call Shirley collect for more information. 
Tel.: (415) 433-3072; (415) 433-3408 

Commerce Tours International 
870 Market Street, Suite 742 
San Francisco, CA 94102 
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EARTH STATION O WNERS & DEALERS: 

•  

You've got terrestrial interference... 
We've got filters! 

M 
MiC3OVILIVE FiLZ.E3 comPanY, inc. 

The concrete under your new earth station isn't hard yet, but 
you've got trouble already—unwanted microwave signals are 
destroying your picture. Your customer is throwing tantrums, and 
you have two choices: Tear it down and eat the installation costs, 
or filter it. 
We can help. Call us and we'll send you MTV/82, which tells 

how to eliminate terrestrial interference on earth stations and lists a 
complete line of filters designed and tested for this purpose. 
Created for effective use by novice and experienced earth station 
operators alike, MTV/82 explains each type of interference, 
describes the symptoms and recommends specific filters to solve 
your specific problems. 

• microwave & IF bandpass filters 
• IF traps 
• wave guide adapters 
• power dividers 
• coax adapters 
• specials! 

Call or write today and we'll also send you FG/82, "Earth Sta-
tions & Terrestrial Interference: A Filtering Guide for the Installing 
Dealer." 

Products include: 

6743 Kinne St., East Syracuse, NY 13057 
Toll Free 1-800-448-1666 - TWX 710-541-0493 

NYIHIIAKICanada (Collect) 315-437-3953 • 

2 Gliz Microwave Receiving Systems 
The new Micro-System features a machined 18" 
parabolic reflector for maximum efficiency, a linear 
feed-point downconverter with ceramic high perfor-
mance RE preamplifier transistor, a variable 12 to 18 volt 
regulated power supply and 50' of 7512 coaxial down-
lead including a 3' jumper and matching transformer. 
The Micro-System includes a full 6 month warranty. 

Micro-System (MS-021) 
Micro-System (MS-578) 
Micro-System (MS-645) 

Shipping & Handling:  USA  '4" 

Data Service Company 
.-34a  3110 Evelyn Street 

Roseville, MN • 55113 

 '159" 
 '169" 
 '179" 

HI & PR _ 10" AK, 

612-636-9469 

2 GHz Dual Stage Microwave Preamplifiers 
Use the Ampire 2001 to improve the performance of your 
microwave receiving system. The broadband design 
lowers the system Noise Figure and increases the overall 
system gain. Use the Ampire 2001 for the TV band and the 
Ampire 1690N for the GOES and METOSAT satellite 
band. 

Amplre 1690N  '139" 
Ampire 2001  '129" 

Shipping:  USA ...sr° Foreign _ MO°. 

TEM Microwave Corporation 
22518 - 97th Avenue North 
Corcoran, MN • 55374 

612-498-8014  735 

tS  .9 0#p 
o box 900  04, 

r :044ktv-  31°94-1 BluR   "3248°   

WE ARE LOCATED  I MI SO ON 6/ ti 

We 
Build 
Ouaiiiy 
Into 
Our 
Products 

M A N UF A CTU RERS  DISTRIB UT ORS 
GRAI N BI NS  IN DUSTRIAL  ELECTRIC AL  IRRI G ATI ON EOUIP 

Satellite Television 
Whether you need 1 system or 100 we have the 
highest quality antenna to meet your utmost 
expectations and quality standards, at easy to 
live with prices. 

Send: 
$7.95 for 
Introduction to 
Satellite manual. 

Pictured is our 11 ft 
Dish with our easy 
setting one man in-
stallation trailer. 

151 

.445•••.-

Write or call us for more information. 

--See List of Advertisers on page 174 



NEW PRODUCTS 
STRAIGHT-KEY KEYER 

Designed exclusively for 
straight-key users, the Fist 
Fighter is an electronic keyer 
that accurately times the length 

of dots, dashes, and the spaces 
between them. The Fist Fighter 
uses a standard 1:3:1 timing 
ratio and requires no new hand 
motions. An automatic tune-up 
feature is built in so that normal 
key-down tune-up is possible, 
without the need for any extra 

switches. Speed is variable from 

about 3 to 30 wpm. The Fist 
Fighter will key grid-block and 
solid-state transmitters/trans-
ceivers. It is available in two 
forms: kits cost $59.95 and an 

assembled version sells for 
$79.95. Additional information 
and specifications are available 
from The Blacksburg Group, 

Box 242, Blacksburg VA 24060. 

Reader Service number 482. 

PHONE INTERCONNECT 

The CES Model 560 intercon-
nect is designed to interconnect 
a base station or control station 
to a telephone line. The 560 is a 
sampling type of interconnect, 
using no VOX circuits for con-

trol. The Model 560 is one way 
that repeaters located away 
from phone lines can have auto-

patch capability. When the inter-
connect is in use, the control 
station will transmit for one sec-
ond and then sample the re-
ceiver for ten to twenty-five milli-
seconds to determine if a sta-
tion is transmitting. If a signal is 
found, the control station will 
stay on receive until it stops; if 

no signal is present, the control 

The Fist Fighter. 

CES's Model 560 phone interconnect. 
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CQ Products' operating desk. 

station will transmit for another 
second. 

Toll-restrict and dial-out 
capability can be enabled by 

front-panel switches. The Model 
560 does not affect the use of 
the control station for normal 
communication. It is priced at 
$990. For more information, con-
tact Communications Elec-
tronics Specialties, Inc., PO Box 
507, Winter Park FL 32790. 
Reader Service number 478. 

SHACK FURNITURE 

CO Products announces the 

introduction of an operator's 
desk designed like an organ 
console to place all the oper-
ator's equipment within easy 
view and reach. The desk sur-
face and shelves are con-
structed of 200-pound indus-
trial-grade chipboard and are 
covered with formica. The two 
shelves are adjustable in height 

to accommodate virtually any 
ham or computer gear. 
The desk is designed to fit in-

to the corner of your ham shack 
and is also attractive enough to 
be placed in your living room or 
den. The desk occupies 60 inch-
es from the room corner to each 
edge. It is priced at $495. For 
more information, contact CO 
Products, 8280 Janes Avenue, 
Suite 137-1700, Woodridge IL 
60517. Reader Service number 
476. 

MICRO SOLDERING STATION 

The Wahl Clipper 'so-Tip 7470 
micro soldering station elim-

inates continuous switching to 
maintain temperature and, 
therefore, the spikes that can 
damage delicate electrical com-
ponents. The totally grounded 
unit can be adjusted for any 
temperature between 500 and 

700 degrees F. With the selec-
tion of the proper tip, heat is 
delivered only to those points 
where it is needed. The temper-

ature-adjustable soldering sta-
tion comes complete with 
sponge holder, tip-wiping 
sponge, soldering iron, and 
stand. The suggested price is 

$47.75. For further information, 
contact Wahl Clipper Corp., PO 
Box 578, Sterling IL 61081. 
Reader Service number 479. 

VHF KITS 

The R76 VHF FM receiver kit 
is an improved version of the 
R75 receiver for 10m, 6m, 2m, 
220 MHz, or the adjacent com-
mercial bands. It features a very 
low-noise front end, pump-resis-
tant squelch with hysteresis to 
lock onto fading signals, on-
board volume and squelch con-
trols for easy wiring, and fixed i-f 
filters for easy alignment. It is 
available in two selectivity op-
tions, starting at $84.95. 

A new UHF receiver kit has 
also been introduced. The 

74 70 micro Wahl's Iso-Tip 
soldering station. 



WIRE AND CABLE 
RG-213   27t/ft 
RG-8U foam, 95% braid  23.56/ft 
RG-8X foam, 95% braid  11.56/ft 
RG-59 mil spec  11.56/ft 
RG-11U   196/ft 
450 ohm ladder line, 100 ft roll  $10.75 
8 conductor rotor cable  15601 
14 Ga. Stranded Copper  (50 ft. mull.) 84/ft 
12 Ga. Solid Copperweld  (50 ft. mult.)1M/ft 
14 Ga. Solid Copperweld  (50 ft. mult.)66/ft 
8 Ga Solid Aluminum  (50 ft. mult.)66/ft 

ANTENNA ACCESSORIES 
Ceramic Dogbone Insulators  656/ea 
Amphenol Silver Plate PL-259   756/ea  
W2AU Balun 1:1 or 4:1  $13.25 
VAN GORDEN 1:1 Balun  $8.50 
VAN GORDEN 1:1 Center Insul  $5.50 
B&W Traps 80/40m thru 10m  $25.651pr 
B&W 375 or 376 Coax Switch  $19.25 
B&W 593 Coax Switch  $17.95 
B&W 595 Coax Switch  $22.50 

ROTORS 
CDE AR-22  $51.45 
CDE CD-45  $92.55 
CDE HAM 4  $170.30 
CDE TAIL TWISTER  $238.25 

ANTENNAS 
MINI PRODUCTS Mini Quad  $127.95 
MINI PRODUCTS C-4 Vert  $55.00 
BUTTERNUT HF6V  $110.00 
BUTTERNUT 2MCV  $45.00 
HY-GAIN  Call or write for 
HUSTLER  big discount price 
SHURE 444D DUAL IMP. MIC  $45.95 
BENCHER PADDLES, black/chrome. .$35.00/$42.75 
LARSON LM-150-MM  $35.00 
VOCOM 5/8 2 MTR HT ANT  $15.95 

$89.75 
$103.95 

 $175.55 

VOCOM 2 IN 25.0UT 2 MTR AMP   
VOCOM 2 IN 50 OUT 2 MTR AMP 
POCKET POWER 

SHIPPING CHARGES ADDITIONAL, PA RESI-
DENTS INCLUDE 6% SALES TAX MCNISA, PRE-
PAY BY CERT. CHECK OR MO AND TAKE A 2% 
DISCOUNT OFF THE ABOVE PRICES. PRICES 
SUBJECT TO CHANGE. 

PLEASE SEND FOR FLYER 

LACUE COMMUNICATIONS, 
ELECTRONICS  4 

102 Village St • Johnstown. PA 15902 
18141 536-5500 

HOURS MWTh 10 till 6 • Tu & F 10 till 9 
Sat 10 till 4 

Your Ham Tube 
Headquarters! 

TOLL 800-221-0860 FREE 
TUBES 

.3 4002  1.85 00  €6838  6 75 
3 5002  $8500  7360  915 
4 4006  5130 00  7735A  29 50 
4C52508  05000  8122  S96 00 
5728  $3950  13756  10 % 
811A  S12 00  8643  872 50 
813  335 CIO  8673  872 SO 
61466  0650  8674  60 %1 
6360  5-4 25  13677i3CS1500A)  45000 

E F JOHNSON Sock.% lot 40E2509 C 4-400A ex S9 95 

SEMICONDUCTORS  RF CONNECTORS 

W V 2451501416 
MRF 454 
MRF 455 

MRF 6414501096 
2N3055 
2N6094 

530 00 
015 95 
012 50 

019 95 
95 

$12 50 

PL 259  1034 95 
111 250  10151095 
UG 175,176  10I01 50 
US 255IU  02 50 ea 
US 273IU  03 25 •• 
M 350  02 SO 44 
M 359  01 75 es 
Typo "N" twister. (AGS M 

04 75 

TOP BRAND Popular Receiving Tube Types 
FACTORY BOXED 75/80% OFF LIST 

FREE LIST Available 
Includes full line of RF Power Transistors 

Minimum Order $25 
Allow $3.00 Minimum for UPS Charges 

Write or phone for free catalog 
TUBES-BOUGHT. SOLD AND TRADED 

C e C() 
Since 1922 

Premium Prices 

Paid 

For EIMAC Tubes 

COMMUNICATIONS, Inc. 
2775 Avenue X 

Brooklyn, NY 11235 
Phone (212) 646-6300 ,92 

$54.95 KD-44 
Parabolic Reflector Kit 
900MHz - 2,5 GHz 

A low cost, high quality 
alternative to snow sleds 
and yagiS 44' diameter, 2 
piece  durable  lightweight 
steel cons!  Includes feed 
horn bracket, pre-cut hard 
, ware cloth and all hardware 

\-.S.  needed for assembly 
Excellent for weather satel 
lite and 12'96 MHz exper, 
mentersI 

Our kit also comes in 
a 2 4t. size with 19 db 
gain - ONLY 624.50 

2300 MHZ CONVERTER KIT  36.00 
Includes PC board. parts & instruction manual 

SELECTIVE PREAMP  $39.95 
For use with above converter This preamp can also beus.erl 
with other manufacturer's boards for improved performance 

VARIABLE POWER SUPPLY  624.95 
Includes all components, case, overlays, built in antenna 
,witch 

DELUXE 2300 MHZ CONVERTER KIT  $99.95 

Recommended for experienced kit builders. Dual-state$se1 45live preamp. mixer i f amplifier and no-drift crystalcon  

!rolled oscillator 

12V STATIONARY POWER SUPPLY  $24.95 
or use with Deluxe Converter   

MODEL TMVS-1KIT  .$39.95 Assembled  $54.95 
For use between two VCR's 
MODEL TMVS.1RFKIT  . • $59.95 Assembled  $79.00 
Built in RF Modulator for direct connection from VCR to TV , 

Z TEXAS MICROTRONICS 
P.O. BOX 14116 

ARLINGTON, TEXAS 76013 
1117-860-5440 320 

TERMS: 

Visa, MasterCard 

Check. Money orde, 
-'d C O D I Add 

iThe Missing Link' 

1111 Kantr on i cs  The  Interface' 
PIT CW-uP Tell/101AI unIt 

The Inter facetm 
suggested price $189.95 

Kantronics, the innovator in code readers and RTTY 
terminals, leads the pack again with The Interface.trn 
Your personal computer becomes a complete CW and 

RTTY terminal with The Interfacetm linking it to your 
transceiver. 
The Interfacetm receives any shift of RTTY, ASCII, or 

CW and transmits all the necessary AFSK tones for RTTY, 
ASCII, and RTTY CW-ID. The manual includes a complete 
software example for the Apple II Plus, featuring split 
screen display, buffered keyboard, status display, and 
much more. Software is also available on diskette for 
Apple and cartridge for Atari. 
Follow the leader, Kantronics, into the computer age 

of amateur radio. See The Interfacerm at your authoriz-
ed Kantronics dealer, or contact 

ILE Kantronics 
L(913) 842-7745  1202 E. 23rd Lawrence, Kansas 66044 J 
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HA M IRON IC 

Hamtronics' Shuttle receiver. 

TMAC Products' S.D.-500 weather station. 
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Palomar Engineers 

Antenna Tuner 

PA 

•  •  •  °IRV,  TU M  5,1 

Palomar Engineers PT-407 antenna tuner. 

model R451 includes the fea-
tures listed above plus auto-
matic frequency control to lock 
onto drifting transmit signals. 
Kits are available with various 
options starting at $94.95. 
Hamtronics has a new line of 

low-noise amplifiers. In ap-
pearance, they resemble Ham-
tronics' earlier P30 and P432 
receiver preamplifiers, but the 
circuit is new. They are opti-
mized for lowest noise figure in 
the ham bands but can also be 
used on adjacent commercial 
bands. Noise figures typically 
run 0.5 dB at 28 and 50 MHz, 0.6 
dB at 144 MHz, 0.7 dB at 220 
MHz, and 0.95 dB at 432 MHz. 
Gain runs from 33 dB at 28 and 
50 MHz to 17 dB at 432 MHz.The 
price is $39.95 for the VHF units 
and $44.95 for the UHF unit, all 
wired and tested. 
The Hamtronics R110-450 

UHF AM aircraft receiver may be 
used to listen to the Space Shut-
tle. Good results have been 
reported using simple UHF 
antennas. The special Shuttle 
receiver kit is available off the 
shelf for $94.95. 
For further information on 

these products, write to Ham-
tronics, Inc., 65-V Moul Road, 
Hilton NY 14468; (716)-392-9430. 
Reader Service number 480. 

WEATHER STATION 

TMAC Products is intro-
ducing the S.D.-500 weather sta-
tion. This system provides wind 
velocity indications from 0-100 
mph and wind direction read-
ings covering 16 compass 
points. The console is con-
structed of hand-finished ma-
hogany and the transmitter can 
be up to 300 feet away from the 
console and a 50-foot cable is 
supplied. The unit is powered by 
155 volts ac. The list price is 

NOW 

$360. For more information, con-
tact TMAC Products, PO Box 
28341, Columbus OH 43228. 
Reader Service number 483. 

ANTENNA TUNER 

The Palomar Engineers 
PT-407 is a general-purpose 
tuner for 1.8-30 MHz to match 
antennas fed with coaxial or 
open-wire lines, single-wire or 
mobile antennas. The 300-Watt 
power rating makes it just right 
for most transceivers. The 
PT-407 is an efficient tuner with 
a large airwound coil, a large 
balun for open-wire feed, and 
ceramic insulation throughout. 
It is housed in an 8" x4" x 7" 
aluminum cabinet. All controls 
are on the front panel, coaxial 
connectors are SO-239, and por-
celain insulators are used for 
balanced lines and single-wire in-
puts. The PT-407 antenna 
tuner sells for $149.95. For more 
information, write to Palomar 
Engineers, 1924-F W. Mission 
Road, Escondido CA 92025. 

SATELLITE STATION 

The Ten-Tec Model 2510 con-
tains a 435-MHz USB/CW trans-
mitter and a high dynamic range 
2-meter-to-10-meter receive con-
verter. The Model 2510 and a 
10-meter SSB/CW receiver pro-
vide full duplex, transmit, and 
receive functions for operating 
on the upcoming OSCAR Phase 
3 satellite in Mode B. 
The transmitter operates 

from 435 to 435.5 MHz (coverage 
can be extended to 437 MHz 
with an optional oscillator). Ten 
Watts out is available in USB 
and CW. The receive portion 
converts 144-146 MHz to 28-30 
MHz. A 12-volt power supply is 
required. Amateur net price for 



AEA 's MBA-RC reader/converter. 

eDraVA:E0 EIACINONIC APPUCMXNel MIL 

ORSE BRuBOr RSCIL EPPIERTER  32 

110R 170 OW 

the Model 2510 is $489. For 
more information, contact Ten-
Tec, Sevierville TN 37862. 

READER/CONVERTER 

The Advanced Electronics Ap-
plications MBA-RC (Morse, 
Baudot, ASCII Reader/Code 
Converter) is actually several 
sophisticated devices all 
wrapped up in one package. The 
unit performs as a full-function 
decoder and display unit for 
Morse-, Baudot-, and ASCII-

cyzo\ 
OP 

8,0 7,5 10 II  00 70 

AUTO 

SUFFER rim. 

L0. 

coded signals, operating direct-
ly from the audio output of any 
stable communications receiv-
er. The MBA-RC also encom-
passes a Morse, Baudot, and 
ASCII encoder and code con-
verter. The unit will perform 
serial-to-parallel and parallel-to-
serial code conversions as well 
as cross-mode conversions. All 
the necessary analog process-
ing and tone generation for two-
way contacts in any MBA codes 
is included. 

Other features include a built-

• 
• 

Selling 73 Mag-
azine will make 

money for you. Consid-
er the facts: 

Fact #1: Selling 73 Magazine 
increases store traffic —our dealers 

tell us that 73 Magazine is the hot-
test-selling amateur radio magazine on the 

newsstands. 
Fact #2: There is a direct correlation between 

store traffic and sales —increase the number of people 
coming through your door and you'll increase sales. 
Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$, 
which means more money for you. And that's a fact. 

For information on selling  73 Magazine, call 
800-343-0728 and speak with Ginnie Boudrieau, our 
bulk sales manager. Or write to her at 73 Magazine, 

80 Pine St., Peterborough, NH 03458. 

MAGAZINE 
BO Pine Street Peterborough, NH 03458 

800-343-0728 

Yaesu's FT-290R transceiver. 

in sidetone monitor, an FSK 
tone generator, and an auto-
matic station ID message. The 
MBA-RC has a list price of 
$469.95. For more information, 
contact Advanced Electronic 
Applications, PO Box 2160, Lyn-
wood WA 98036. Reader Service 
number 477. 

PORTABLE TRANSCEIVERS 

The FT-290R and FT-690R are 
multi-mode battery portable 
transceivers for 2 meters and 6 

meters, respectively. Designed 
for 2.5 Watts output on SSB, 
CW, and FM (the FT-690R also 
has AM), these transceivers use 
liquid crystal displays and in-
clude scanning in variable 
steps. The FT-290R and FT-690R 
are powered by alkaline or nicad 
C-cells (not supplied). The FT. 
290R is priced at $399 and the 
FT-690R is offered for $379. For 
more information, contact 
Yaesu Electronics Corp., PO 
Box 49, Paramount CA 90723. 
Reader Service number 481. 

AR.5 ANNOUNCING 

RF PRODUCTS announces production of St wavelength VHF 
telescoping antennas for 144.148 MHz 12MI  152,174 MHz and 
220 225 MHz  These new antennas are intended for use on 
hand•held and base Station transceivers They are available with 
BNC connector. 5116.32 stud or PL 259 connector  A telescor 
ing brass nickel-plated nine section radiator is used for light, 
weight  and less AF Junctions than previously available Sh 
wavelength antennas  Maximum gain is acheived by the co, 
bination of a base spring for whip protection and a tuned match 
ing network for minimum VSWR Minimum 2,meter bandwidth for 
1 51 VSWR is 3 5 MHz Overall length with BNC connector is 
44. inches 1110 25 CM)  The BNC connector and 511632 stud 
models are intended for hand-held transceiver illTs1 use and 
the PL 259 model whoch includes a type M359 right angle adal 
tor is intended for direct rear mounting on base station trans 
ceiverS Suggested list price lor all models is S19 95 the most 
popular of which are listed below 

P/N  DESCRIPTION  PIN  DESCRIPTION 

191 200  2 M 5116 32 stud  191 800 I  M 5/16.32 stud 
191 214  2 M. BNC connector  191.814 1'. M BNC connector 
191 219  2 M PL 259 connector  191 819 1'. M PL 259 connector 

ELECTRICAL 
SPECIFICATIONS 

Geni e?  • wire nei,  600 rnm 

Banclw.093121•41 1 5 t VS WR  I 5141n. 

Banew.<19311 • • kg 1 5 t V5V103  51•41...mn 

kla.mum poote91.1T motle1s1  10 ..Is 

kg...num po wenPl 259 mode!  30 earls 

MECHANICAL 
SPECIFICATIONS 

L•nuln eglencle41.21.1  44 5,16  11,51.410 

Len0113 0.14.9109111 • M  43 71  1/ 

lengin collaSpedi2k, 8 1916 22 0.0.4 

Long.. coil/asp . , • .  8, V O W, 

W49019  2 204030 

SPECIALIZING IN PORTABLE FIXED STATION AND TEST EOUIPMENT ANTENNAS 
Orders ractorvdirect are postage prepaid ,n Continental U S 

DEALER INQUIRIES INVITED 

RP PRODUCTS 
138 

P.O. BOX 33, ROCKLEDGE, FL.32955 (305) 631-0775 
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• T RS-80 and TRSDOS are trade marks of the Radio Shack Di-

sion of Tandy Corporation 

TEXTEDIT—A Complete Word Processing System in 
kit form 
by Irwin Rappaport 

TEXTEDIT is an inexpensive word processor that you can adapt to suit your needs, from 
writing form letters to large texts It is written in modules so you can load and use only 

those portions that you need Included are modules that perform 

—right justification 
—ASCII upper/lowercase conversion 

—one-key phrase entering 

—complete editorial functions 
—and much more , 
TEXTEDIT is written in TRS8V Disk BASIC. and the modules are documented in the 

author's admirably clear tutorial writing style Not only does Irwin Rappaport explain how to 
use TEXTEDIT. he also explains programming techniques implemented in the system 
TEXTEDIT is an inexpensive word processor that helps you learn about BASIC program-

ming It is written for IRS 80 Models I and III with TRSDOS 2 212 3 arid 32K 

BK7387 $9.97 Disk Available DS7387 $19.97 

Annotated BASIC—A New Technique for Neophytes. 
BASIC programming was supposed to be simple—a beginner's programming language 

which was so near to English that it could be easily understood But, in recent years. BASIC 

has become much more powerful and therefore much more difficult to read and understand 

BASIC simply isn't basic anymore 
Annotated BASIC explains the complexities of modern BASIC It includes complete 

TRS-80 Level II BASIC programs that you can use Each program is annotated to explain in 

step-by-step fashion the workings of the program Programs are flowcharted to assisted 
you in following the operational sequence And—each chapter includes a description of the 

new concepts which have been introduced 
Annotated BASIC deals with the hums and whys of IRS 80 BASIC Programming Nowise 

program put together, Why is it written that way, By observing the programs and following 

the annotation, you can develop new techniques to use in your own programs—or modify 

commercial programs for your specific use 

Annotated BASIC Volume I contains Projecting Profits, Surveyor. Things to Do. Tax Shelter 

Introduction to Digital Logic. Camelot The Sounde. Code, Deduction, Op Amp, Contractor 

Cost Estimating 
6K73114 $10.95  ISBN 0-88006028.X 

Annotated BASIC Volume 2 contains Rough Lumber List Trip Mileage, Flight Plan. OSCAR 

Data. SWR/Antenna Design. Superrnaze. Petals Around the Rose. Numeric Analysis, 

Demons, Air Raid Geography Test Plumbing System Design 

BK7385 $10.95  ISBN 088006-037 9 

Order Both Volumes and Save'  BK738402 $16.95 

KILOBAUD KLASSROOM — 
A practical course in digital electronics 

By George Young and Peter Stark 
Learning electronics theory without practice isn t easy And it's no fun to build an elec 

ttonics project that you can't use Kilobaud Classroom the popular series first published in 
Kilobaud Ailicrocomputing. combines theory with practice This is a practical course in 

digital electronics It starts out with very simple electronics projects and by the end of the 
course you'll construct your own working microcomputer , 
Authors Young and Stark are experienced teachers, and their approach is simple and direct 

Whether you're learning at home or in the classroom, this book provides you with a solid 
background in electronics —and you'll own a computer that you built yourself , 

Kilobaud Classroom contains Getting the Ball Rolling. Gates and Flip-Flops Explained, J K 

Flip Flops and Clocked Logic, PC Boards and Power Supplies. Hardware Logical Functions, 
Voltage. Current and Power Supplies. Transistors. Diodes and OP Amps, Pulses and More 

Pulses. Counters and Registers, Bus Traffic Control, ROM and RAM Memories, 110 Circuitry 
Parallel and Serial I/0 Ports, Computer 110 111, Computer 110 IV, Computer I/0 V, Processor 

Connections, Finally  The Kilobaud Crescendo. Eproms and Troubleshooting, Expan 

sions and Programming, Machine Language Programming, Assembly Language Program 
ming, Connecting to the Outside World, 

ISBN 088006-027 I (available December) BK7386 $14.95 

THE NEW WEATHER SATELLITE HANDBOOK— 
By Dr. Ralph E. Taggart WB8DOT— 
Here is the completely updated and revised edition of the best selling Weather Satellite 

Handbook — containing all the information on the most sophisticated spacecraft now in 
orbit Dr Taggart has written this book to serve both the experienced amateur satellite 
enthusiast and the newcomer This book is an introduction to satellite watching, that 

tells you how to construct a complete and highly effective ground Station Not just ideas, 
but solid hardware designs and all the instructions necessary to operate the equipment 
are included An entire chapter is devoted to microcomputers and the Weather Satellite 
Station and for the thousands of experimenters who are operating stations, The New 
Weather Satellite Handbook details all the procedures necessary to follow the current 

spacecraft 

Weather Satellite contains Operational Satellite Systems, Antenna Systems, Weather 

Satellite Receivers A Cathode Ray Tube (CRT, Monitor for Satellite Picture Display, A 
Direct•Printing Facsimile System for Weather Satellite Display, How to Find the Satellite. 
Test Equipment. Microcomputers and the Weather Satellite Station. Station Operations 

IS8N 0-88006-015-8  available now! BK7383 $8.95 

FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN BOOKS • PETERBOROUGH NH 03458 

Use the order card or ite mize your order on a separate piece of paper and mail to Wayne Green Books Alt' Sales • Peterborough NH 03458 

Be sure to include check or detailed credit card infor mation. (Visa. Master Charge or A merican Express accepted.) 

No C.O.D. orders accepted All orders add $1.50 for the first book, postage and handling: $1.00 each additional book. $10.00 per book foreign air mail 

Please allow 4-6 weeks after publication for delivery Questions regarding your order? Please write to Custo mer Service at the above address 
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NEVER SAY DIE —If you want controversy, 
Wayne Green W2NSD/1 will give it to you. His 
popular column ranges from travelogue to tirade 
and is guaranteed to entertain, inspire and 
enlighten you 

DX—This globe-trotting column keeps you in-
formed about the news of the DX world from King-
man Reef to Bahrain. 

CONTESTS—You get all the news on the contest 
world from Robert Baker WB2GFE. He'll give you 
information on upcoming events and results from 
recent contests. 

FUN—Just for fun, John Edwards K I2U provides 
you with wacky puzzles, quizzes, and games that 
test your ham mettle. 

FCC—If you're looking to the future, these out-
takes from the Federal Register chronicle changes 
in policy and regulations that relate to amateur 
radio. 

RTTY LOOP—To keep you abreast of radiotele-
type developments, Marc Leavey WA3AJR ex-
plains the new RTTY equipment, the increasing 
role of computers in RTTY, and other matters of 
interest to digital communications fans. 

REVIEWS—Before you buy, save yourself some 
money  check 73's in-depth evaluation of the 
latest gear. 

HAM HELP—As a service to you, 73 prints your 
questions in our magazine. This helps you to ob-
tain hard-to-get parts, schematics, and owner's 
manuals. 

SATELLITES—From Phase III to TVRO, 73 Maga-
zine covers the news of the satellite world like no 
other radio amateur magazine. 

NEW PRODUCTS—This brief look at the latest 
ham equipment on the market keeps you on top of 
new developments in amateur radio. 

AWARDS—To find out what certificates are avail-
able where, read Bill Gosney KE7C's coverage of 
all the ham radio awards. 

CONSTRUCTION —The builder's magazine 
that's 73. You get the best projects from the best 
authors every month. 

• 711 mioziNt 
mei 'vim.-

32686 

dozen. 
- -1 

Send me a dozen issues of 
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4 1  Fro m &  MAGAZINE 

THE 1982 EDITION 

GENERAL LICENSE 
STUDY GUIDE 
by Timothy M. Daniel N8RK 

This is the complete guide to the General License. 
Learning rather than memorizing is the secret. This 
is not a question-and-answer guide that will gather 
dust when the FCC issues a new test. Instead, this 

book will be a helpful reference, useful long after a 
ham upgrades to General. Includes up-to-date FCC 
rules and an application form. 
ORDER yours today and talk to the world. 
SG7358  S6.95 

Please call regarding availability 

• Use the order card on the Reader Service page of this magazine or 
itemize your order on a separate piece of paper and mail to: 73 Radio 

Bookshop•Peterborough NH 03458. Be sure to include check or 

detailed credit card information No C.O.D. orders accepted. Add 

$1.50 handling charge for the first book $1.00 for each additional 

book Questions regarding your order? Please write to Customer 

Service at the above address Please allow 4-6 weeks for delivery. 

FOR TOLL FREE ORDERING 
CALL 1-800-258-5473 

&  
Fro m 

THE 
=MAGAZINE 
'WORLD 

MOST 
UP-TO-DATE A nA s 
REPEATER 
ATLAS 

AVAILABLE! 
INCLUDES: 
• LISTINGS BY STATE AND COUNTRY 
• LISTINGS BY FREQUENCY 
• MAPS FOR EACH STATE 
• 28 M HZ THROUGH 1296 M HZ 
•PERFECT FOR M OBILING 
•WORLD REPEATER ATLAS  BK7315—Completely 
updated. over 230 pages of repeater listings are in-
dexed by location and frequency. More than 50 maps 
pinpoint 2000 repeater locations throughout the USA. 
Foreign listings include Europe. the Middle East. South 
America  and Africa. S4.95. 

IN STOCK AND READY TO SHIP 
Use the order card on the Reader Service page of this magazine 

or itemize your order on a separate piece of paper and mail to 

73 Radio Bookshop • Peterborough NH 03458 Be sure to include 

check or detailed credit card information No C 0 0 orders accepted 

Add Si 50 handling charge for the first book: $1.00 for each additional book. 

Questions regarding your order/ Please write to Customer Service 

at the above address Please allow 4-6 weeks for delivery 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 

\The Electronic 
Breadboard 

Computer Aided Design (CAD) is one of the newest 
of the applications of microcomputer technology. 
THE ELECTRONIC BREADBOARD permits the 
design and analysis of analog circuits. It can be 
used to evaluate voltages, currents, impedance 
and the frequency response of any circuit. 

This package is ideal for audio component repair-
men. ham radio technicians, hobbyists, electrical 
engineers, telecommunications engineers, audio-
philes and students of electronics. Plug it in and 
slice away a lot of guesswork. 

0287R-67 Model I & III level II 16K $49.95* 

Instant Software  
PETERBOROUGH, N.H. 03458 

• Plus 82.50 shIppintt 

TO ORDER: See your 
local Instant Software 
dealer or call Toll-Free 
1-800-258-5473 orders only 

In New Hampshire 1-603-924-9471 
Mon.-Frl. 800 am-4:30 pm E.S.T. 

VISA 

-21 
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(FOR THE NOVICE 

1RADIO BOOKSHOP 
73 Code Tapes 

PG "?  NOVICE 
LICENSE 

New, updated editions  STUDY 
eu.0.74.4) GUIDE 

of our famous novice 

license study guide and novice study tapes. 
‘441 

.3.41F MT. 

IIIIE 

Dv Timothy Pi Dan. 
M W 

• NOVICE STUDY GUIDE -by Timothy M. Daniel NEIRK. Here is the most up to date novice guide 
available It is complete with information about learning Morse Code, has the latest FCC amateur regula-
tions and the current FCC application forms. This guide is not a question/answer memorization course 
but rather it emphasizes the practical side of getting a ham license and putting a station on the air. It 
reflects what the FCC expects a Novice to know without page after page of dull theory The most current 
information still available at last years price. SG7357 $4.95.• 

• NOVICE STUDY TAPES-If you are juSt getting started in ham radio, you'll find these tapes indispen• 
sable This up-to.the.minute revision of the 73 Study Course is the perfect way to learn everything you 
need to breeze through the Novice written exam Theory, FCC regulations, and operating skills are all 
covered, and you'll be amazed at how fast you learn using these tapes! 
Once the test is behind you, these tapes will go right on being useful, because they are packed with the 

latest information on setting up your own ham station, and getting on the air 
Thousands of people have discovered how easy learning from cassette can be-order now and enter 

the fascinating world of ham radio , CT7300 Set of 3-515 95 ' 

Scientists have proven that you learn taster by listening than by reading because you can play a cas-
sette tape over and over in your spare time - even while you re driving , You get more and more info 
each time you hear it You can't progress without solid fundamentals These three hour-long tapes give 
you all the basics you'll need to pass the Novice exam easily. You'll have an understanding of the ba-
sics which will be invaluable to you for the rest of your life! Can you afford to take yOur Novice exam 
without first listening to these tapes? 

Special Offer! Both Novice License Study Guide 

K.  and Novice Study Tapes $19.95 Order NP7300. 

GENERAL LICENSE STUDY GUIDE 

NEW 
NEW 
NEW 
NEW 

r!/jX-A 
Style W 

GENERAL LICENSE STUDY GUIDE -by Timothy M. 
Daniel N8RK. This is the complete guide to the General 
License. Learning rather than memorizing is the 
secret. This is not a question-and-answer guide that 
will gather dust when the FCC issues a new test. In-
stead, this book will be a helpful reference, useful long 
after a ham upgrades to General. Includes up-to-date 
FCC rules and an application form. Order yours today 
and talk to the world. SG7358 $6.95 

W2NSD/1 
• OSL CARDS -73 turns out a fantastic series of OSL 
cards at about half the cost of having them done else-
where because they are run as a I illyn between printing 
books and other items in the 73 Print Shop. 250 Style 
W - 0 W0250 -I or 58.05•; 500 Style W -0 W0500 - f or 
$13.95*, 250 Style X-0X0250 -f or $8.95'; 500 Style 
X-0X0500; 250 Style Y-0Y0250 -f or $8.95*. 500 
Style Y-0Y0500 -for 813.95.• Allow 6-12 wks for 
delivery. 

• LIBRARY SHELF BOXES -These sturdy white, cor-
rugated, dirt-resistant boxes each hold a full year of 73. 
Kilobaud Microcomputing or 80 Microcomputing. With 
your order, request self-sticking labels for any of the 
following: 73, Kilobaud Microcomputing. 80 Microcom-
puting, CO, OST, Ham Radio, Personal Computing, 
Radio Electronics, Interlace Age, and Byte. Order 1-
BX1000 -for $2.00*; order 2-7 -BX2002 -1 or $1.50 
each*: order 8 or more -BX1002 -1 or $1.25 each • . 

Style Y 

For Your 

Ham Shack 

Style X 

• Preserve and protect your collection for a lifetime! 
Order these handsome red binders with gold lettering 
$7.50 for 1. 3 for $21.75, 6 for $42.00. (Postpaid within 
USA. please add $2.50 per order outside USA.) Check or 
money orders only, no phone or C.O.D. orders. 73 
Binders, P.O. Box 5120. Philadelphia, PA 19141. 

NOTE -Above !address for Binders only. 

any four tapes for 

$15.95! $4.95 each 

"GENESIS" 

5 WPM -CT7305 -This is the beginning tape for people 
who do not know the code at all. It takes them through 
the 26 letters. 10 numbers and necessary punctuation, 
complete with practice every step of the way using the 
newest blitz teaching techniques. It is almost mirac-
ulous! In one hour many people -including kids of ten -
are able to master the code. The ease of learning gives 
confidence to beginners who might otherwise drop out. 

"THE STICKLER" 

+ WPM -CT7306 -This is the practice tape for the 
Novice and Technician licenses. It is made up of one 
Solid hour of code, sent at the official FCC standard (no 
other tape we've heard uses these standards, so many 
people flunk the code when they are suddenly -under 
pressure -faced with characters sent at 13 wpm and 
spaced for 5 wpm) This tape is not memorizable, unlike 
the zany 5 wpm tape, since the code groups are entirely 
random characters sent in groups of five. 

"BACK BREAKER" 

13+ WPM -CT7313-Code groups again, at a brisk 14 
per so you will be at ease when you sit down in front of the 
steely-eyed government inspector and he starts sending 
you plain language at only 13 per. You need this extra 
margin to overcome the panic which is universal in the 
test situations When you've spent your money and time 
to take the test, you'll thank heaven you had this back-
breaking tape 

"COURAGEOUS" 

20+ WPM -CT7320 -Code is what gets you when you 
go for the Extra class license. It is so embarrassing to 
panic out just because you didn't prepare yourself with 
this tape. Though this is only one word faster, the code 
groups are so difficult that you'll almost fall asleep copy-
ing the FCC stuff by comparison. Users report that they 
can't believe how easy 20 per really is with this fantastic 
one hour tape. 

"OUTRAGEOUS" 
25+ WPM-C17325 -This is the tape for that small 
group of overachieving hams who wouldn't be content to 
simply satisfy the code requirements of the Extra Class 
license. It's the toughest tape we've got and we keep a 
permanent file of hams who have mastered it. Let us 
know when you're up to speed and we'll inscribe your 
name in 73's CW "Hall of Fame." 

SSTV TAPE 
• SLOW SCAN TELEVISION TAPE -CT7350 -Prize 
winning programs from the 73 SSTV contest. Excellent 
for Demo! $5.95.• 

• BACK ISSUES -Complete your collection; many are 
prime collectableS now, classics in the field! A full cci• 

lect ion is an knowledge' compendium of radio and elec-
tronics  

733006  73 BACK ISSUE -BEFORE JULY 1980 
 $ 3.00 

73350  73 BACK ISSUE JULY 1980 THRU OCT. 1981 

73350R  73 BACK ISSUE NOV. 1981 TO PRESESN3T50  
 $ 3.50 

73005  73 BACK ISSUE -5 YOUR CHOICE 

73010  73 BACK ISSUE -10 YOUR CHOICE 

73025  73 BACK ISSUE -25 YOUR CHOICE 

73125  73 BACK ISSUE -25 OUR CHOICE 
 $14.00 

Shipping. Please add $1.00 per magazine. Orders of 
ten magazines or twenty-five magazines add $7 50 
per order, 

$10.75 

$16 00 

$27 00 

*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to. 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or 
detailed credit card information. No C.O.D. orders accepted. All orders add $1.00 handling. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to 
Customer Service at the above address. (Prices subject to change on books not published by 73 Magazine.) 

FOR TOLL FREE ORDERING CALL 1 800 258 5473   



1RADIO BOOKSHOP 
HAND BOOKS FOR 
THE HAMSHACK 

THE COMPLETE SHORTWAVE LISTENER'S HAND. 
BOOK, 2nd EDITION by Hank Bennett and Harry L. 
Helms. This comprehensive volume contains loads of 
new information from all over the world on the latest 
developments in SWL technology clubs, associations, 
practices and stations. A thorough guide to stations of 
the world by general continental area and frequency Is 
included. BK1241 $9.95 

THE TEN METER FM HANDBOOK—by Bob Heil K9EID. 
This handbook has been published to help the ten meter 
enthusiast learn more about the many methods of con-
versions and tricks that are used to make existing units 
work better. Join the great "tinkerers" of the world on ten 
FM and enjoy the fantastic amount of fun in communi-
cating with amateur stations worldwide on ten meter 
FM. BK1190 $4.95.* 

THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM 
REPEATERS—by Bill Pasternak WA6ITF (author of 73 
Magazines monthly column "Looking West") This is the 
book for the VHF/UHF FMer, compiled from material 
submitted by over a hundred individuals, clubs, 
organizations and equipment manufacturers. A "must 
have" for your ham shack shelf. BK1185 $12.95.• 

TOOLS 
TECHNIQUES 

FOR ELEC.! RONICS 

TOOLS & TECHNIQUES FOR ELECTRONICS—by A. A. 
Wicks is an easy-to-understand book written for the 
beginning kit-builder as well as the experienced hob-
byist. It has numerous pictures and descriptions of the 
safe and correct ways to use basic and specialized tools 
for electronic projects, as well as specialized metal-
working tools and the chemical aids which are used in 
repair shops. BK7348 $4.95.* 

BEHIND THE DIAL—This book explains, in detail, 
what's going on on all the frequencies, from shortwave 
up to microwave. It gives the reader a good idea of what 
he can find and where to find it, including some of the 
secret stations such as the C.I.A. and the F.B.I. 
Everything is covered short of microwave monitoring. 
Anyone interested in purchasing a shortwave receiver 
should have a copy of this book, surveillance, station 
layout consideration, antenna systems, Interface, and 
the electromagnetic spectrum, are included. 
BK7307 $4.95 

1 
THE 73 TEST 

EQUIPMENT LIBRARY 

VOL. II AUDIO FREQUENCY TESTERS—Jam-packed 
with all kinds of audio frequency test equipment. If 
you're into SSI3. PITY. SSTV, etc.. this book is a must for 
you...a good book for hi-ft addicts and experimenters, 
too! LB7360 $4 95. • 

VOL. III RADIO FREQUENCY TESTERS—Radio frequen-
cy waves, the common denominator of amateur radio. 
Such items as SWR, antenna impedance, line imped-
ance. RF output, and field strength; detailed instructions 
on testing these items includes sections on signal gen-
erators, crystal calibrators, grid dip oscillators, noise 
generators, dummy loads, and much more 
LE17361 $4.95.' 

VOL. IV IC TEST EQUIPMENT—Become a trouble-
shooting wizard! In this fourth volume of the 73 TEST 
EQUIPMENT LIBRARY are 42 home construction proj-
ects for building test equipment to work with your ham 
station and in servicing digital equipment. Plus a 
cumulative index for all four volumes for the 73 TEST 
EQUIPMENT LIBRARY. LB7362 $4.95.* 

RF AND DIGITAL TEST EQUIPMENT YOU CAN 
BUILD— BK1044— Rf burst, function, square wave gen-
erators, variable length pulse generators-100 kHz 
marker, i-f and rf sweep generators, audio osc, af/rf sig-
nal injector, 146 MHz synthesizer, digital readouts for 
counters, several counters, prescaler, microwave 
meter, etc. 252 pages BK1044 $5.95.• 

FOR   tt r 
0:)01(Book 

THE 

CONTESTER 

THE CONTEST COOKBOOK—This book reveals the 
secrets of that elite group of operators who top the list 
when the contest results are published. It contains 
detailed suggestions for the first-time contester as well 
as tips for the advanced operator. Domestic, DX, and 
specialty contests are all discussed, complete with 
photographs and diagrams showing the equipment and 
operating aids used by the top scorers. For the serious 
tcontester, BK7308 $5.95. 

THE 73 TECHNICAL LIBRARY 

THE NEW WEATHER SATELLITE HANDBOOK—by Dr. 
Ralph E. Taggart W88E:ICI. Here is the completely up-
dated and revised edition containing all the informa-
tion on the most sophisticated and effective space-
craft now in orbit. This book serves both the experi-
enced amateur satellite enthusiast and the newcomer. 
It is an introduction to satellite watching, providing all 
the information required to construct a complete and 
highly effective ground station. Solid hardware 
designs and all the Instructions necessary to operate 
the equipment are included. For experimenters who 
are operating stations, the book details all procedures 
necessary to modify equipment for the new series of 
spacecraft. Amateur weather satellite activity repre-
sents a unique blend of interests encompassing elec. 
tronics, meteorology and astronautics. Join the privi-
leged few in watching the spectacle of earth as seen 
from space on your own monitoring equipment. 
BK7383 $8.95.* 

— 
THE COMPLETE 

SHORT WAVE 
LISTENER'S 
HANDBOOK- M. 

THE CHALLENGE OF 160—The growth of amateur radio 
today is encouraging the use of 160 meters. All the infor-
mation necessary to get started on this unique band, the 
all-important antenna and ground systems are described 
in detail. Also, how to get on, top-band operating tips, 
top-band transmitters, propagation, weather receiving 
equipment, and more are covered in full. The introduc-
tion contains interesting photos of Stew Perry's (the 
King of 160) shack. This reference is useful to new and 
experienced top-band operators. BK7309 $4.95 

INTERFERENCE HANDBOOK—by William R. Nelson, 
WA6E0G—This timely handbook covers every type of 
RFI problem and gives you the solutions based on 
practical experience. Covers interference to TV, radio, 
hi-fi, telephone, radio amateur, commercial and CB 
equipment. Power line interference is covered in depth 
—how to locate it, cure it, work with the public, safety 
precautions, how to train RF/I investigators. Written by 
an RFI expert with 33 years of experience, this profuse-
ly illustrated book is packed with practical easy-to-
understand information. BK1230 $8.95.* 

OWNER REPAIR OF RADIO EQUIPMENT—by Frank 
Glass K6RO. Here's a book that will teach you an ap-
proach to troubleshooting without a shack full of test 
equipment. Written in a narrative, non-mathematical 
style, it will encourage you to successfully fix your own 
rig problems 80 to 90% of the time. Even if you don't 
want to fix, you can learn a lot about how things work 
and fail. Add to your library and personal expertise. 
BK7310 67.95.* 
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WORLD PRESS SERVICE FREQUENCIES —by 
Thomas Harrington Can't wait to hear the evening 
news, or are you wondering about the news that you 
aren't hearing? Receive by Radio Teletype (PITY) all 
the world news and financial happenings from the 
world capitols on a 24 hour a day basis. This book gives 
you the frequencies and times of broadcast of such 
news services as AP, UPI, Reuters, TASS, VOA and 
London Press. Also included is an introduction to 
PITY with information on equipment, antennas, abbre-
viations—everything you need to get started in PITY. 
BK1202 $7.95' 

SSB... THE MISUNDERSTOOD MODE—by James B. 
Wilson, Single Sideband Transmission...thousands of 
us use it every day, yet it remains one of the least 
understood facets of amateur radio. J. B. Wilson 
presents several methods of sideband generation, am-
ply illustrated with charts and schematics, which will 
enable the ambitious reader to construct his own side-
band generator. A must for the technically-serious ham. 
BK7351 $5.50.* 

PROPAGATION WIZARD'S HANDBOOK— by J. H. 
Nelson. When sunspots riddled the worldwide com-
munications networks of the 1940s, John Henry Nelson 
looked to the planets for an answer. The result was a 
theory of propagation forecasting based upon inter-
planetary alignment that made the author the most re-
liable forecaster in America today. The book provides an 
enlightened look at communications past, present, and 
future, as well as teaching the art of propagation 
forecasting. BK7302 $6.95.. 

IC ()PA W COOKBOOK—by Waller G. Jung. Covers 
not only the basic theory of the IC op amp In great 
detail, but also includes over 250 practical circuit ap-
plications, liberally illustrated. 592 pages. 5% x8½, 
softbound. BK1028 $14.95.' 

'Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or 
detailed credit card information. No COD. Orders accepted. All orders add $1.00 handling. Please allow 4-6 weeks for delivery Questions regarding your order? Please write to 

\,.... Customer Service at the above address. (Prices subject to change on books not published by 73 Magazine.) 

FOR TOLL FREE ORDERING CALL 1 800 258-5473 



FlinkEDIO BOOKSHOP 
ANTENNA BOOKS 

N EIN 5T H E DITI O N! 

B EA M 
ANTEN NA 
H A N D B O O K 

DO•ab.MI  W YL Y 

5/1.111,60/.  C OYDA N WIL• 

CUBICAL 
Q UAD 

wsauto• DO M. DA M AO 

D DJAD, D DIDDIO N DISL• 

VHF ANTENNA HANDBOOK—The new VHF Antenna 
Handbook details the theory, design, and construction 
of hundreds of different VHF and UHF antennas...a 
practical book written for the average amateur who 
takes joy in building, not full of complex formulas for the 
design engineer. Packed with fabulous antenna projects 
you can build. BK7368 $595.• 

• BEAM ANTENNA HANDBOOK (New 5th editIon)— 
BK 1197  Yagi beam theory. construction and operation 
Information on wire beams. SWR curves and matching 
systems. A "must" for serious DXers. $5.95• 

• VHF HANDBOOK FOR RADIO AMATEURS-8K1198 
—Contains information on FM theory, operation and 
equipment, VHF antenna design and construction, satel-
lite•EME, and the newest solid-state circuits. $6 95• 

• THE RADIO AMATEUR ANTENNA HANDBOOK — 
BK1199 —All about wire antennas, beams, tuners. 
baluns, coax. radials, SWR and towers Clear and com-
plete information $6.95• 

• SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO 
AMATEURS— BK1200—All new data and everything you 
want to know about low-cost, multi-band antennas. inex-
pensive beams, -invisible" antennas for hams in 
'tough" locations. $6.95• 

VHF 
A 
ANTENNA 

tennas 

PRACTICAL ANTENNAS FOR THE RADIO AMATEUR 
—A manual describing how to equip a ham station with 
a suitable antenna A wide range of antenna topics, 
systems, and accessories are presented giving the 
reader some food for thought and practical data for con-
struction. Designed to aid the experienced ham and 
novice as well. Only BK1015 $9.95.• 

73 DIPOLE AND LONG-WIRE ANTENNAS—by Edward 
M. Noll W3F0J. This is the first collection of virtually 
every type of wire antenna used by amateurs. Includes 
dimensions, configurations, and detailed construction 
data for 73 different antenna types. Appendices 
describe the construction of noise bridges, line tuners, 
and data on measuring resonant frequency, velocity 
factor, and swr. BK1016 S5.50.• 

• ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edi. 
tionl—BK 1196—The "Classic" on Quad design, 
theory, construction, and operation. New 2nd edition 
contains new feed and matching systems and new 
date. $5.95.' 

• HOW TO DEFEND YOURSELF AGAINST RADAR—BK1201 —by Bruce F. Bogner and James R. Bodnar, a lawyer 
and radar expert. This book gives you the ammunition to challenge the radar "evidence" that usually leads to a 
speeding conviction. The major part of the book details the inner workings of radar—you'll become more of an ex-
pert than most police officers and judges. The remainder of the book outlines how to defend yourself against a 
speeding ticket—the observations, measures and testimony you must obtain to defend yourself without the help of 
a lawyer. The price is a lot less than a fine! $6.95' 

MICROCOMPUTER BOOKS 
ANNOTATED BASIC—A NEW TECHNIQUE FOR NEO-
PHYTES. VOL 1 8 2—Annotated BASIC explains the 
complexities of modern BASIC. It includes complete 
TRS-80* Level If BASIC programs that you can use. 
Each program is annotated to explain in step-by-step 
fashion the workings of the program. Programs are 
flowcharted to assist you in following the operational 
sequence. And—each chapter includes a description 
of the new concepts which have been introduced. 
Annotated BASIC Volume 1 BK7384 $10.95 
Annotated BASIC Volume 2 BK7385 $10 95 
Order Both Volumes and Save! BK738402 $18.95 

KILOBAUD KLASSROOM—by George Young and Pe-
ter Stark. Learning electronics theory without practice 
isn't easy. And it's no fun to build an electronics proj-
ect that you can't use. Kilobaud Klassroom, the popu-
lar series first published in Kilobaud Microcomputing, 
combines theory with practice. This is a practical 
course in digital electronics. It starts out with very sim-
ple electronics projects, and by the end of the course 
you'll construct your own working microcomputer! 
Authors Young and Stark are experienced teachers, 

and their approach is simple and direct. Whether 
you're learning at home or in the classroom, this book 
provides you with a solid background in electronics— 
and you'll own a computer that you built yourself! 

BK7386  $14.95 

• 40 COMPUTER GAMES—BK7381 —Forty games in all 
in nine different categories. Games for large and small 
systems, and even a section on calculator games. Many 
versions of BASIC used and a wide variety of systems 
represented. A must for the serious computer games-
man 57 95* 
• UNDERSTANDING AND PROGRAMMING MICRO-
COMPUTERS-6K7382 —A valuable addition to your 
computing library. This two-part text includes the best 
articles that have appeared in 73 and Kilobaud 
Microcomputing magazines on the hardware and soft-
ware aspects of microcomputing. Well-known authors 
and well.structured text helps the reader get involved. 
S10.95• 

TEXTEDIT—A Complete Word Processing System In 
kit form—by Irwin Rappaport. TEXTEDIT is an inexpen-
sive word processor that you can adapt to suit your 
needs, from writing form letters to large texts. It is writ-
ten in modules, so you can load and use only those por-
tions that you need. Included are modules that perform 
right justification, ASCII upper/lowercase conversion, 
one-key phrase entering, complete editorial functions, 
and much more! TEXTEDIT is written in TRS-80* Disk 
BASIC, and the modules are documented in the 
author's admirably clear tutorial writing style. Not only 
does Irwin Rappaport explain how to use TEXTEDIT; he 
also explains programming techniques implemented 
in the system. TEXTEDIT is an inexpensive word pro-
cessor that helps you learn about BASIC program-
ming. It is written for TRS-80 Models I and III with TRS-
DOS 2.2/2.3 and 32K. TRS-80 and TRSDOS are trade-
marks of the Radio Shack Division of Tandy Corpora-
tion. BK7387 $9.97 

• SOME OF THE BEST FROM KILOBAUD NICROCOM-
PUTING—BK7311 —A collection of the best articles that 
have recently appeared in Kilobaud/ MICROCOMPUT-
ING. Included is material on the TRS-80 and PET 
systems, CP/M. the 8080/8085/Z80 chips, the ASR•33 ter-
minal. Data base management, word processing, text 
editors and tile structures are covered too. Programming 
techniques and hardcore hardware construction prop 
ects for modems, high speed cassette interfaces and 
TVTs are also included in this large format. 200 plus 
page edition. $10.95.• 

• THE NEW HOBBY COMPUTERS—BK7340 —This 
book takes it from where "HOBBY COMPUTERS ARE 
HERE!" leaves off, with chapters on Large Scale Integra. 
tion, how to choose a microprocessor chip, an introduc. 
tion to programming. low cost I/O for a computer, com-
puter arithmetic, checking memory boards...and 
much. much more! Don't miss this tremendous value! 
Only $4.95.• 

COOK BOOKS 

TTL COOKBOOK—by Don Lancaster. Explains what 
TTL is, how it works, and how to use it. Discusses prac-
tical applications, such as a digital counter and dis-
play system, events counter, electronic stopwatch, 
digital voltmeter and a digital tachometer. 
BK1063 $9.50.• 

CMOS COOKBOOK—by Don Lancaster. Details the 
application of CMOS. the low power logic family 
suitable for most applications presently dominated by 
TTL. Required reading for every serious digital ex-
perimenter! BK1011 $10.50.' 

TVT COOKBOOK—by Don Lancaster. Describes the 
use of a standard television receiver as a micropro-
cessor CRT terminal. Explains and describes charac-
ter generation, cursor control and interface informa-
tion in typical. easy-to-understand Lancaster style. 
BK1064 $9.95. ' 

THE WELL 
EQUIPPED 
HAM SHACK 

$4.95 

WORLD REPEATER ATLAS—Completely updated, over 
230 pages of repeater listings are indexed by location 
and frequency. More than 50 maps pinpoint 2000 repeat• 
er locations throughout the USA Foreign listings in-
clude Europe. the Middle East. South America, and 
Africa $4 95• BK7315 

THE MAGIC OF HAM RADIO—by Jerrold Swank W8HXR 
begins with a brief history of amateur radio and of Jerry's 
involvement in it. Part  details many of ham radio's 
heroic moments. Hamdom's close ties with the conti-
nent of Antarctica are the subject of Part 3. In Part 4 the 
strange and humorous sides of ham life get their due. 
And what of the future? Part 5 peers into the crystal ball. 
SA 95 • BK7312 

A GUIDE TO HAM RADIO—by Larry Kahaner WB2NEL. 
What's Amateur Radio all about? You can learn the 
basics of this fascinating hobby with this excellent 
beginner's guide. It answers the most frequently asked 
questions in an easygoing manner, and it shows the 
best way to go about getting an FCC license. A Guide to 
Ham Radio is an ideal introduction to a hobby enjoyed 
by people around the world. s4.95.• BK7321 

WORLD RADIO TV HANDBOOK 1982, 25TH EDITION 
—This book is the bible of international broadcasters, 
providing the only authoritative source of exact informa-
tion about broadcasting and TV stations world wide. 
This 1981 edition is completely revised, giving corn. 
prehensive coverage of short, medium and long wave, 
560 pages of vital aspects of world listening. 
$16.50 BK118.1 

•Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop • Peterborough NH 03458. Be sure to include check or 
detailed credit card information. No C.O.D. orders accepted. All orders add $1 00 handling. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to 

\, Customer Service at the above address. (Prices subject to change on books not published by 73 Magazine.) 
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Since 1966 HEIL LTD has built Sound 
..5terns for groups Such as the WHO 
• HES DOLLY PARTON and recording 

,05 HEIL now directs their expertise 
g amateur radio field 

$ 4 995  add $3.00 
shipping 

•High quality speech audio 
•Increase talk power, 10dB! 
•Equalize any microphone 
•Be proud of your signal 
•Installs easily in mic lead 
•Brighten up MC-50 mics 
• Put good lows in D-104 

HEIL, LTD. 
Marissa, IL 62257 
618.295.3000 

MICROPHONE EQUALIZER 

MODEL E0 200 
Most signals Luntain excessive lows very few highs !ha . 

cause them to be muddy sounding hard to copy. lacking a, 
liculation and prescence of sibilance i s& t soundsi These ag 
noying conditions are NOT solved by audio processing is, 

answer is EQUALIZATION Just as broadcasters and recording 
studios EG) their mic lines. the EO 200 allows you to reduci 
distortion add clearity. prescence and sibilance 

The card also has a Two Tone Generator circuit By installing.i 

OVER 70 BRANDS 

IN STOCK 
*4'4 

AMATEUR 
RADIO 

LAND-MOBILE 
RADIO 

" m SHORT WAVE 

SCANNERS 

-‘4 

CLOSED 
SUNDAYS 
HOLIDAYS 

66 

ni 

v-* 

Full Service Shop •Spectrum Analysis *Antennas 
New and Used Equipment •CW-SSB-FM. Etc. •Towers 
FCC Study Guides •Code Tapes •Books *Accessories 

HOURS 
MON, TUES. WED 

9'30-6:00 PM 

SPEC'TRONICS 

THURS. FRI 

9.30-800 PM 

Specialists in Amateur Radio, 

Short-Wave Listening 

And Contemporary 

Electronic Gear. 
SAT  9 30-3 00 PM 

SPECTRONICS INC 

1009 GARFIELD ST. OAK PARK. IL. 60304 
(312)848-6777, 

Your Ham Tube 
Headquarters! 

TOLL 800-221-0860 FREE 
TUBES 

3 AOC/  S65 00  69838 
3 5002  $8500  7360  915 
4 4038  S80 00  7735A  29 50 
4G42506  $5000  8122  S98 00 
5726  639 SO  8156  10 9.5 
811A  S12 00  8643  S72 50 
813  S35 00  8673  S72 50 
61468  S6 50  6674  18000 
6360  14 2S  867743GS 1500/0  450 00 

8906  10 50 
E F JOHNSON Sock41s lot 4CO2509 & 8400A a $9.95 

SEMICONDUCTORS  RE CONNECTORS 

MRF 245/501416  $30.00  PL 258  10/14 95 
MRF 454  $I8.95  PL 258  1018895 
MRF 455  $1290  UG 1751176  10751.80 

UG 255/U  S2.50 44 
MRF 644/5010118  SI9 96  UG 273/U  $2.25 411 
283055  1 95  M 358  $25044 
2148084  $12.50  M 359  $I 75 11 

Typ•••N's hvIslan (R09/111 
$4 75 

TOP BRAND Popular Receiving Tube Types 
FACTORY BOXED 75/80% OFF LIST 

FREE LIST Available 
Includes full line of RF Power Transistors. 

Minimum Order $25. 
Allow $3.00 Minimum for UPS Charges 

Write or phone for free catalog. 
TUBES—BOUGHT, SOLD AND TRADED 

C e CO 
Since 1922 

Premium Prices 
Paid 

For EIMAC Tubes 

COMMUNICATIONS, Inc. 
2115 Avenue X 

Brooklyn, NY 11235 
Phone (212)646-6300  ' 

Organize your shack with a 

CLUTTERFREE MODULAR 

CONSOLE $203.35 
• Large, 42" H x 57" W x 29"D 
• Strong groove-construction 

• Mar-resistant wood grain finish 

• Options, drawers & face plate 

• For ham or home computer 
• Visa and Master Charge 

CLUTTERFREE 
MODULAR 
CONSOLES 
P 0 Box 5103 Tacoma, WA 98405 
(206) 759-1611  v.89 

Ea l l i e ..• 4 ... 4 41.4.4-ri:I.L.4-.6.40-LAL.4-4.4..1-4-A.-4,....11-61-4.4  A-4-4-...4., 
.4.414.*SW 

. 1 111 M.. fr. 

2300 MHZ QUALITY KITS THAT PERFORM! 
UCC i  DOWNCONVERTER  KIT 
Includes quality PC board, NE02137 xstrs. matched diodes 
coils, all PC board parts, .141 semirigid coax, and 12 page 
ion book.  22 db gain; 5.5 db NF. 

UCC-2  DOWNCONVERTER  KIT 
The UCC-1 with NE64535 high gain RF transistor. 

SMC-1  DELUXE  DOWN  CONVERTER  KIT 
The UCC-1 kit with extras. Includes thermal drift stabilization, low-
temp solder, F-61 and F-59 connectors. TV matching xfmr, plans for 
many types of antennas, and very detailed 26 page instruction man-
ual. Recommended for the first time builder. 
SMC-2  DELUXE  DOWNCONVERTER  KIT  $50.03 
The SMC-1 with NE64535 high gain RF transistor. 

RFA-1  2-STAGE  SELECTIVE  PREAMP 
"Stopsign- shape mates with downconverter board 
reduces image noise.  16 db net gain. 

TU-8  DELUXE  POWER  SUPPLY  KIT $39 
Quality case and smooth tuning MIL spec. pot. Complete with 2 .9ft5 
cable & matching xfmr. Other power supply kits from $27.95. 

ANT-4  DISK  YAGI  ANTENNA  KIT  $30.00 
32 element disk yagi with 12 inch weatherproof housing. Now include, 
adjustable mounting bracket! (Threaded  r!  included). 

SEND SASE FOR CATALOG. 

53500 
molded 
instruct-

$42.00 

$43.00 

$39.95 
Selective filter 

WE PAY ALL SHIPPING CHARGES 
DISCOUNTS ON ORDERS OVER $100 

SMP 
Superior Microwave Products, Inc. 

P.O. Box 1241 
Vienna, Virginia 22180 

ORDERS ONLY 

800-368-3028 
Information &Orders 

From VA & Wash. Metro 
Area  Call 703-255-2918 

v0376 
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(  HAM HELP 
I am looking for some ideas 

for simple FM detection in a 

military R-19 receiver. The unit 

tunes through the 2-meter band 

and operates from a 28-V-dc 

supply. 

Dick Levy WB3EVY 

1331 Hale St. 

Philadelphia PA 19111 

I am looking for a copy of the 

tube chart and updating infor-

mation for the B & K Precision 
Model 650 tube tester. I will pay 
postage both ways so that I can 
photocopy it. 

Larry Schuldt 

545 Willow Rd. 

Marengo IL 60152 

I need instructions for re-

wiring a standard 6-button 

telephone keyset so that it can 
be used with a Western Electric 
(Ma Bell) 212A modem. I will pay 

reasonable copying costs and 

postage. 

Doug Ranz N8CDX 

PO Box 1425 

Warren MI 48090 

I have a Jackson Electrical os-

cilloscope. If I can borrow either 

the complete manual (instruc-

tion) or schematic for Xeroxing, I 
will return and pay all postage. 

Peter Dal Corobbo 

18650 Marshall Ave. 

Homewood IL 60430 

$55 off! 
ALLIANCE 
Dual-Speed 
ROTOR 
for HAMS 

ALLIANCE HD-73 Dual-Speed rotor for Medium 
dzed Ham antennas. Strong aluminum construction 
with hardened-heavy pitch steel gears & 100 ball bear-
ings. Rated for up to 10.7 ft2 wind load area & 1000 lb 
vertical load. 450 in/lbs starting torque. Mounts in 
tower, on tower or mast; accepts 1V-21/2" OD. mast. 
Rotates at (1) RPM for moving over a large arc or slow 
for peaking signals. Automatic brake system, large 3i/2" 
meter, calibrated S-W-N-E-S in 10° increments. Black 
case, brushed aluminum front panel & bezel. 17 lbs. 

Regular $15495 - Sale Price $9995 
Order direct from this ad. Send Check or Money Order. 
For prompt shipment. Call TOLL FREE and use your 
MASTERCARD or VISA: COD orders accepted. Allow $7 
for UPS shipping charges in the 48 States. 

imastercard-- X M 
VISA' 

AMATEUR 
ELECTRONIC SUPPLY 

4828 W. Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone: (414) 442-4200 

Wisconsin WATS 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
AES Branch Stores in: Clearwater. FL • 

Orlando. FL • Wickliffe, OH • Las Vegas. NV 

I am looking for manuals/ 

schematics for the following: 
• Midland 13-505 2-meter trans-

ceiver 
*Cleaver Company Model 33A 

electronic keyer 
• Boehme 5C frequency shift 

converter 
• Acton Labs, Inc., Model #810 

VTVM 

I am also looking for any mod-

ifications to improve the Ten-
Tec Argonaut 505 transceiver, 
especially for vfo stability and 
receiver sensitivity. I will gladly 

reimburse copying/mailing 

costs. 

Gary Kohtala WA7NTF 

S & F Co., USAISD, Box 918 

Ft. Devens MA 01433 

I would like to buy a National 

NCX-A ac power supply. 

Gary Jones 
PO Box 26313 

Houston TX 77207 

I need help in obtaining a 
replacement nicad pack for a 

Wilson Mark IV 4-Watt, 2-meter 
hand-held transceiver. 

W.A. Lieseke WB7PUP 

426 Bremerton Blvd. 
Bremerton WA 98312 

I need an operating manual/ 

schematic for a Dumont Labs 
cathode-ray oscillograph, type 

#208. Costs paid. 

Glenn Churchill KA2I01 
21 Bay St. 

Glens Falls NY 12801 

I would like to modify my Sony 

ICF-6800W to contain a noise 

blanker and to receive on 

longwave. I would like to locate 
some hardware or technical in-

formation concerning these 
modifications. 

Mark Hunt 

2135 South Union Ave. 

Bakersfield CA 93307 

ILLINOIS STATE ARRL CONVENTION 

Sunday —August 22, 1982 

Kane County Fairgrounds —St. Charles. IL 

Commercial Exhibits• Flea Market • Forums 
•Contests•Demonstrations• Hot Food 

Tickets .S2 00 in advance —S3 00 at gate 

Send SASE J Dubeck, KA9HOY. 1312 Blubell Lane. Batavia. IL 

Dealers Contact: G.R. lsely, WD9GIG 

736 Fellows Street 

St. Charles, IL 60174 Sponsored by: 

CC r Nox 1iurr 'Rabin tragur 

RTTY 
Demodulators 

Here is no compromise design and construction: 
• Unparalleled selectivity achieved with sophis-
ticated limiterless design utilizing ultrasharp 
active filters and decision level correction cir 
cuits 

• The most flexible interface system available to 
computers and high voltage loops 

• Built in 170 volt loop supply 
• Selectable bandwidths of 55 and 100 Hz. (copies 
110 Baud ASCII) 

• Continuously tunable shift coverage 
• Rugged construction - commercial quality 
throughout 

• Full complement of rear panel connectors for 
easy interface 

• Keyboard activated switch for break in operation 
• Individual tuning meters and LED's for quick, 
accurate tuning 

FSK-500 

I IR L Order direct on Visa or MC 
700 Taylor Road 
Columbus, Ohio 43230 

L i MM1117.st Call 1614) 864 2464 

This RTTY demodulator is designed for computer 
interface but is a fine stand alone unit: 
• Easy computer interface with RS-232 or 5 volt 
logic signals 

• Three shift coverage without straddle tuning 
• Selectable bandwidths give you optimal Baudot 
or 110 Baud ASCII copy 

• Input bandpass preselector using active filters 
• High voltage loop keyer output 
• Autostart built in 
• Three shift AFSK keyer plus narrow shift CW ID 
• Fully wired and tested:  ready to copy! 
• The FSK-500 is the best demodulator available 
for under $500.00 (Except for our FSK-1000! ) 

• Positive tuning with meter and LED's 
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SURGE 
SHUNT 
4. protects 

4.0 

solid state 
communications 
equipment 

'V W I from damage caused 
NG  t-Hû  by high-voltage 

transients entering 
the antenna system 

L 15 4 

These transients usually are caused by 

atmospheric static discharges or nearby 
lightning strikes. 
The new Model 1549 Surge Shunt can be 

used with both receivers and transceivers 
having up to 200 watts output. 
Convenient UHF type coaxial connections 
are supplied.  Price is $24.95 
The arrester "pill" element has a long 

life, but can be easily and economically 
replaced if necessary. 

Credit-Card buyers 
may call toll free 

1-800-543-5612 

gz:Mo DRAKE 
In OhiO, or for 
information call: 

• 1-513-866-2421 

R. L. DRAKE COMPANY 
40 Richard Slice! Miamisburg Ohio 4534?  j 

INSTITUTIONAL AND DEALER INOUIRIES INVITED 1 111,  

"BEEPER III" 

"THE PROFESSIONAL TOUCH 

CO MES TO AMATEUR RADIO!" 

ESP 3 aut,inatIcally pro,/ Ides a gentle tiligh 
quency beep at the beginning of each transmis 
sion and a low beep at the end. Virtually elimi-
mites 'talk-over"! Operates for up to one year 
on a single 9-V battery (not supplied) Can be 
directly interfaced to any transceiver which is 
keyed by grounding the PIT line (the PIT line 
voltage must be positive, not greater than 24 
VDC. nor the current greater than 100 ma. I 
Works with virtually all modern gear. You've 
!learri it. now yral can have 1t.r . 

"ADD THE BEEP!" 
"BP-3A Complete with case, cable. 

Standard 4-pin connector,  39.95 pp 

BP-3B As above except without 
connectors. Add your owl.  36.95 pp 

BP-3C Circuit-board version for 
custom installation  29.95 pp 

Al) units assembled 'tested Oli •  . 
add 8% Sales Tax'• 

intV&C5EN INC 
3148 Don l Dn. • Dayton Onto 45418 'V 

WORLD TIME 
WATCH 

the first microprocessor watch 
made especially for hams 

24 hr. timer 

microprocessor 
water resistant 

solar assist 

New Low ['lice 
—$59.95 

The HAM-1 functions include local time, 
world time, (G.M.T. too) count-up and 
count down chronometer, day, month, 
date, alarm and hourly chime. Its ideal 
for log-keeping. DX time conversion and 
10 minute I.D. timing. The HAM-1 fea-
tures a high contrast Seiko display and 
solar cell battery assist. Battery life is 
better than 4 years. The HAM-1 is water 
resistant to 20 meters, the case is 100% 
solid stainless steel and the crystal is 
scratch resistant mineral glass. The HAM-
1 is rugged and durable and has a 1 year 
warranty. 

2 METER AMPLIFIER 
$39.95 

• 2 Watts In, 10 Watts Out • V.S.W.R. 
Protected • Can be Used for F.M. & S.S. 
B. • Led Status Indicators • Low Loss 

SO-239 Connectors • Current Drain Less 
Than 2.5A at 13.6 V.D.C. • Massive 

Heatsink •Built In T/R Switch 

TEMPO S-1 UPGRADE KITS 
$39.95 

Upgrade your early Tempo S-1 to cur-

rent  Production  Specifications,  kits 
include:  • 450  M.A.H.  Battery  Pack 
• New Case Assembly • All New Es-

cutcheons  • Sp kr./Mic.  Jack  w/Dust 
Cap • New Earphone & Jack • P.C.B. 
and Parts for Easy Installation • Detailed 
Instruction Manual • For Radios With & 

Without T.T. Pad. 

Other Accessories Available: 

Spkr/Mic. Designed for S-1 's.  . $24.95 

Heavy Duty Belt Clip   7.50 
Flex Antenna  6.00 

To Order Call or Write to: 

ADVANCED COMMUNICATIONS 
INTERNATIONAL 

2411 Lincoln Avenue 
Belmont, CA. 94002 U.S.A. 

(415) 595-3949  r 448 

Add $3.00 per order for shipping & 
handling. California residents add 6% 

sales tax. Visa, Master Charge accepted. 

SAVE $453 
YAESU FT-107M/DMS 
• Package Deal • 

mmHg= 

PPeee 

YAESU FT-107M/DMS (WARC) 9-band Digital Trans-
ceiver. Covers 160-10m, including VVARC bands. 240 
watts DC input SSB &CW; 80 watts AM &FSK. Memory 
circuit with DMS (Digital Memory Shift) accepts pro-
gramming up to 12 channels of frequency memory and 
allows tuning off of the memory frequencies all the way 
to the band edges it you want to 13.5vdc g 20A 
5"h 13"w 10"d, 27 lbs   Regular $1149.00 
YAESU FP-107 Internal Power supply 115/230 VAC. 
provides power for base station operation Mounts 
inside FT-107M  Regular $139.00 

YAESU SP-107P Speaker/Patch External speaker & 
hybrid phone patch in cabinet with styling, size & 
cables to match FT 107M   Regular $65.00 

TOTAL REGULAR PRICE - $1353.00 

PACKAGE PRICE - $89995 

A Real Bargain, 
Don't Miss Out! 

90-Da, AES Warrant, 

TRAM SWR/Wattmeter 
Fully automatic. sell calibrating  no adjustments to 
make Dual illuminated meters show both watts out and 
actual VSWR - simultaneously! Frequency Range: 1.8-
30 Mhz. Power Ranges: 0-20, 0-200 & 0-2000 watts. 
Accuracy: ±5%. Sensitive only 10% of full scale power 
is required to read VSWR, warning light indicates at 31. 
Remote RE sensor with 50" cable allows installation 
without cumbersome coaxial cables attaching to back 
of unit. AC adaptor supplied, or requires 6 "C" cells for 
battery operation 714"w 23'4"h .5't,"d Original AES 
selling price was $119 95, but now SAVE $50.00. 

AES Closeout Price - S6995 
Quantities limited at Special Prices Order Today 
direct from this ad. Send Check. Money Order or Call 
TOL FREE. 1-800-558-0411 and use MASTERCARD 
or VISA Cash payment COD orders accepted. Price 
does not include shipping charges 

MasterCard VISA' 

AMATEUR 
ELECTRONIC SUPPLY 

4828 W. Fond du Lac Avenue 
Milwaukee. Wisconsin 53216 
Phone: (414) 442-4200 

Wisconsin WATS 1-800-242-5195 

Nationwide WATS: 1-800-558-0411 
M S Branch Stores in: Clearwater. I L • 

nrlanrio FL • Wickliffe, OH • Las Vegas NV 

..See List of Advertisers on page 114 
73Magazine • July, 1982  1 1 7 



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

from page 8 

found Haiti. The Bahamas are 
treacherous, so we were very 

lucky not to run onto any of the 

thousands of shoals and reefs. 

Exhausted by the storm, we 

found a protected bay and an-
chored to rest. A couple of hours 

later, we awoke to find ourselves 
at gunpoint —faced by a bunch 

of excited Haitians who had 
sneaked aboard our ship. They 

spoke no English and no one in 

our group spoke any French ... 

except me. I quickly started try-
ing to remember what I could of 

my high school French, twenty 

years unused and mostly forgot-
ten. The menacing guns prompt-
ed my memory. 

It turned out that these were 
police from nearby Mole St. 
Nicholas. They were convinced 

that they had captured a bunch 
of invaders bent on taking over 
Haiti and were looking forward 
to a good deal of publicity and 

perhaps rewards from the gov-
ernment. The idea died hard, but 
I finally convinced them that we 
were a scientific team. How 
could I ever explain to these sim-

ple people that we were hams 
bent on visiting a deserted is-

land to set up a radio station for 
fun? 

We visited the town. Have you 

ever visited a place where the av-

erage income is about $50 per 
year? Some of our welfare cus-

tomers should have a chance to 

see what real poverty can be! 

From there we sailed across 

to Navassa and looked it over. 
Hmmm. Formidable. Just one 
place to get up the cliffs which 

completely surround the island 
... and that via a wire rope lad-
der, with the waves shoving your 

boat into the undercut cliffs 

where it would be instantly 

shredded. We went back to Haiti 

to rent some Haitians and a 
small boat so we could get the 

ham gear onto the island. 

At Cape Dame Marie, I once 
again managed to remember 

enough French to get the help 
we needed... and make the bar-
gain. The head of the village 

made the bargain and gave us 

two Haitians and a boat. We 

found out later that he had no in-

tention of giving the two chaps 

one cent of the pay. We towed 
the boat with the Haitians be-

hind our ship back to Navassa. 

On the way one of them man-

aged to fall overboard. Luck was 

with us and one of our group 
was looking that way when it 
happened so we were able to 

stop and circle around to pick 

him up. Damned fool couldn't 

swim and he was thrashing 
around, which attracts sharks. 
He wouldn't have lasted ten 

minutes. 

With the help of the Haitians 

we got all of our ham gear from 

the boat to the top of the cliff. 
I'm afraid that we had to do 

most of the work. It was hot and 

dry. The damned island is cov-
ered with cactus and a wide vari-
ety of bushes with burrs. They 
seem to jump out at you if you 

even get close to them. 

We set up two stations, one 
right at the top of the cliff and 

the other a couple hundred feet 
away. We had an enormous gas-

driven power generator, two 
complete towers with beams, 

and rotors. We spared no ex-

pense to be well equipped. Our 
main receiver was a Drake 1A, a 

sideband (and CW) only receiv-

er. That was a new way to go 

back in the early days of side-
band. 

The ship headed back to Haiti 

after leaving us off, scheduled 
to return for us in a few days... 

we hoped. Soon after the ship 
left, we found that we had a little 

problem. Oh, the rigs worked 
fine, but the heat was merciless 

and we found that our water 
supply was zilch. It turned out 

that the 50 gallons of water we'd 
brought had been in a rusty 

drum and had all leaked out on 
the trip down. Chet had noticed 

this and solved the problem by 

not bothering to bring the drum 
with us to the island. So we were 

faced with several days without 
water on this tropical desert is-

land. 

A couple of us explored the is-

land, hoping to find some water. 

At the very top of the island was 
a tower with a beacon light. It 

was powered by acetylene 
which was piped up from bottles 

kept in a small shed near the 

tiny bay where we had our ham 

rigs. We found the remains of a 

house where, in earlier days, a 

lighthouse keeper had lived. Dig-

ging down through the remains 

of the house we found a cistern 
under the rubble. It had quite a 

bit of slimy water still left in it 

. but water it was! 
We brought the water down in 

cans and bottles and boiled it. 

After a day we got tired of the 

boiling procedure and decided 
to see if this was really neces-

sary. Chet, who in many ways 

had managed to isolate himself 
from the rest of us, was chosen 
(without his knowledge) to be 

the guinea pig. We gave him the 

untreated water and waited to 

see if he would survive. He didn't 
seem to notice anything so we 

all switched to untreated water. 

Navassa had not been active 

in many years so we had a ball 

on the air, knocking 'em off by 

the thousands. Talk about pile-
ups! 

When we were getting the 

equipment from the ship to the 
small boat and then from there 
up onto the island, some of the 
key beam antenna elements 

managed to slip out of the 
sling and fall into the water 
at the base of the cliff. I had 

my scuba tanks with me just 

in case of something like this, 
so I was elected to go after 

the lost aluminum. 

It turned out that the water 

was only about 60 feet deep 
right there so I was able to sur-

face dive and bring it all up. I can 

hold my breath for a minute or 
so and do pretty well in anything 

less than 75 feet without the 
scuba equipment ... as long as 

it is just going down and then 
back up again. The many sharks 
and barracuda put the others off 
from much swimming. I tried to 

assure them that the fish were 
just curious and to ignore them, 
but I wasn't very convincing ap-

parently. 

Once the pileups ran down, 

we packed up and sailed back to 
Haiti where a couple of us left to 

fly home and back to business. 
Four of the group came back 
with the ham gear to Nassau. I 
eventually got back most of my 
ham gear, but never saw my two 

scuba tanks again. 

I ran an article in CQ on the 
DXpedition, doctoring up the 

photo of the loading area and 

the cliff with a big "W2NSD" 

sign. This seemed better than 
the Coast Guard graffiti which 

was actually there. Later DXpe-

dit ions to Navassa brought 
paint planning to cover up my 

W2NSD with their calls. Not 

finding it, they painted their 

calls everywhere and made an 
awful mess. 
I have a great 16mm color 

movie of the expedition which 
might be of interest some day. 

My slides were, unfortunately, 
out on loan to a ham club at the 

time I was fired from CQ, and I 

was never able to get them back. 

In 1972, a group of hams from 

Atlanta decided to do a Navassa 
DXpedition trip and I got invited. 

The leader was Chaz Cone 

W4GKF, who also runs the year-
ly Atlanta Ham Festival and was 

recently involved with the new 
IBM microcomputer system. 
This time we flew to Jamaica, 

where it was only an overnight 

boat trip to the island. Piece of 

cake. 
The Time article was in error 

on a couple of minor points. The 

description of amateur radio as 
a burgeoning (to grow or devel-

op rapidly) hobby is nice to read, 
but a bit optimistic. And I don't 
know how one makes mutton 

stew out of a goat. Goat stew, 
sure... and it can be delicious if 

you don't know the name of the 

goat involved. 
They are right about one 

thing: DXpeditioning is exciting 
and fun. It is adventure and I 

guarantee that if you break 
loose and go on one, that you 

will never forget one single min-
ute of the trip, no matter how 

long you live. There are not 
many adventures left like that in 
our protective (perhaps overpro-

tective) world. Giving a few thou-
sand hams a new country mere-
ly supports a branch of the hob-
by which is of questionable val-

ue —country chasing. Few hams 
in rare countries enjoy the pres-

sures this forces on them, which 
leads to rare countries being 
even rarer...thwarting one of 

the basic values of amateur ra-
dio: international friendships. 
Maybe we could set up a new 

rule which would only give coun-

try credit if you work a DXpedi-

tion. 

CHINA! 

Speaking of adventure... and 
keeping in mind the recent acti-
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 PORTAPEATER  
S1 79.00 assembled 
unit 

• 4Channel PROM 
CW I Der 

• VOX or COR 

operation 

• 250 volt 

switching 

capability 

• An Instant 
Repeater 

M100 A  S99.00 assembled 
INSTANT REPEATER board 

• Works with any 

ANY BAND ANY MODE  type radios 

PORTA PEATER 

'Complete Timer 
Functions 

• Built In Test 

Functions 

• 20 Page 
Technical Manual 

(Fully tested, programmed. assembled)  p, 302 

W-S ENGINEERING P.O. BOX 58, PINE HILL, N.J. 08021 
 I (201-852-0269) I   

5234 

HAZER 
100 OLD—TOO SCARED—TOO TIRED 

TO CLIMB? 

• RAISE OR LOWER ANTENNA TO GROUND 
LEVEL 

IN SIMPLE AND EASY TO INSTALL AND USE 
IN MADE OF 6061 STRUCTURAL ALUMINUM 
• FOR ROHN 20 AND 25 TOWERS 
• COMPLETE WITH WIN( 'IL ('ABLE, HARDWARE 
& INSTRUCTIONS 

V 816-882-2734 11 

MARTIN EN( ilNi  IT\ i 

1-1/4)   

fkx)N\liii , 

*I'LL'S I-REIGHT, & TAX, TO WER, ROTATOR, ANT-NOT [NC R DED 

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

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

Radio equipment 
not included 

Also Available 
Floor Space  ' VVicle by 30 Dee; 

$199.50 
4384 KEYSTONE AVENUE • 

$184.50 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 

FINISHES: Walnut or Teak Stain. 
Floor Space: 39 Wide by 30" Deep 

Additional Information on Request 

Checks. Money Orders. BankAmericard 
and Master Charge Accepted 

F 0 B Culver City On Calif Add 6̀̀‘, Sales Tax 

S-1' Amateur Radio 1ervicei 
CULVER CITY, CALIF. 90230 — PHONE (213) 837.4870 r 

AVAILABLE NOW 

AZDEN PSC-300 
TWO-METER HANDHELD 

PCS-300 HT  $290.00 
PCS-3000 XCVR  285.00 
Remote cable  37.00 
Phase ll ant.  28.50 
Other acc.  Call 

KDK 
also: 2025A Mk II 

(W/TT mic.) 

Free shipping in U.S.A.  $265.00 

for all XCVR or HT orders 

B. G. CARL ELECTRONICS 
11128 Claire Ave. 

Northridge, Calif. 91326 
Call: (213) 363-1216—anytime 

Attention 
radio 

amateurs! 

8-LEVEL ASCII 
TELEPRINTER 

SALE! 

Model 33ASR SF 
Good Working Condition 

NIOCC 
Now 

$300! 
plus tax and shipping 

Code: ASCII 
Speed: 10 cps, 100 baud. 
Interface: 20/60 mA, 
EIA optional 
Data Set Optional 

From RCA Service Company. 
Nationwide Service Available. 

RCA G-270 

Write: 
J.H. Bell 
RCA Service Company 
Bldg. 204-2, Route #38 
Cherry Hill, New Jersey 08358 
Or call collect: (609) 338-4375 

Two-meter H.T. Amplifier Kit 

op. 

ask about 
our other 
UHF & VHF 
amplifier kits 

1.5 watts in-20 out 
COR BNC in-50-239 out 
small size: 1-3/16" x 3"x 4-112" 
Class C or AB1 

v.469  1398 Edwards Ave. 
Lakewood, OH 44107 

ORO ENGINEERING  (216) 221-9500 
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vation of China... perhaps you 
can take the time to break loose 
this fall and join me for a short 
trip to China. Ten of us went to 
Canton a little over a year ago 
and had an experience that 
none of us will ever forget. 
This fall, starting in late Octo-

ber, there will be a tour of the 
electronics shows in Tokyo, 
Seoul, Taipei, and Hong Kong. 
From there we will go to Bejing 
for a couple of days and then on 
around to other electronics 
shows in Munich and London. 
Yep, this trip not only will get 
you into the most interesting 
places in Asia, including Peking, 
but is an around-the-world tour. 
In general, the tour allows a 

couple of days for each elec-
tronics show and then one for 
travel, which means that the 
seven-city tour takes about 
three weeks. The cost is around 
$4,000 and that includes first-
class hotels, all transportation, 
and perhaps more meals than 
you may be able to handle. 
Some of the meals on these 
tours are spectacular. 
At the shows you get to see 

the latest in consumer electron-
ic equipment, small computers, 
and so on. We'll be meeting 
hams, of course. If you are in 
electronics you may find some 
products to import, some firms 
which want your products, or 
firms to make things for you. 
These shows are about the only 
practical way to reach the small-
er businessmen in Asia. 
If you're interested in racking 

up some memories for a life-
time, drop me a note and I'll see 
that you get the dope on the 
tour. I've been on it twice now 
and find it first rate. 

AN ARRL RESPONSIBILITY 

Many years ago, an amateur 
organization was formed for the 
main purpose of providing lob-
bying for the hobby and for fund-
ing legal fights against laws 
which would be seriously harm-
ful to the hobby. The League 
spent a fortune to put that new 
organization out of business, 
fearing any rivals... even for 
purposes for which they were 
not responsible. 
Okay...this, to my mind, 

puts some responsibility on 
their shoulders to stand up and 
fight when restrictive laws are 
passed which are harmful to am-
ateur radio. A case in point is a 
recent ordinance passed by the 
city of Burbank, Illinois...and 
this one is hard to believe. 

Firstly, they just recently 
passed a one-year moratorium 
on issuing any permits for ama-
teur antennas. Secondly, there 
is an $11 yearly fee for the in-
spection of each antenna, with a 
$10 follow-up fee if the antenna 
does not pass inspection and 
has to be reinspected. 

Even antennas already in 
place must be registered, with a 
lot of legal details plus a proof 
of bond, proof of insurance on 
the antenna, proof of inspec-
tions, and so on. The bond, by 
the way, requires those respon-
sible for the installation to put 
up $5,000 which is kept by the 

NEWSLETTER OF THE MONTH 

This month marks the 12th part of 73's Newsletter of the 
Month series. It seems appropriate to close the first year of 
the contest by reviewing our eleven winners.—N8RK. 
73's August, 1981, pick was the Richardson Wireless Klub's 

Chawed Rag. We appreciated their decision to cover upcom-
ing club activities rather than the minute details of what went 
on at the last club meeting. 
September's choice, The Birmingham Amateur Radio Club 

Newsletter, offered some good technical information. They 
included details about a simple RTTY station as well as fea-
tured a monthly "Technical Corner" in which real-life prob-
lems were discussed. 
The October winner came from the San Diego Repeater As-

sociation. Squelch Tales boasts several pages of paid adver-
tising each month. This defrays the publication costs, leaving 
the club's resources available for other projects. 
The name Squelch Tale (this time with no "s") popped up 

again in November. We applauded the Chicago FM Club for 
their newsletter's eye-catching appearance: a consistent, 
clean-looking layout that ensures readers will spend some 
time with each issue. 

Rounding out the 1981 winners was The Scuttlebutt, pub-
lished by the Yankee Clipper Contest Club. The Clippers leave 
no stone unturned in a quest for club members who can pro-
vide connections to keep the cost of producing the Scuttle-
butt to a minimum. 
The Wheaton Community Radio Amateurs' The Hamletter 

caught our eye in January, 1982, with its two-color printing job 
and large number of black and white photos. The Hamletter 
masthead gives more than a list of officers; you'll also find de-
tails about when the club meets each month and where to 
look for the local repeaters and nets. These kinds of details 
make a newsletter friendly and helpful to new readers. 
Humor was a key feature in the February winner, The Na-

tional Hampoon. This publication of the Cleveland-based 
South East Amateur Radio Club relates a lot of information 
about the doings of individual members in a good-natured, 
fun way. 
A statewide organization, the Wisconsin Association of Re-

peaters, was recognized for its newsletter in the March, 1982, 
issue of 73. Our judges said, "A newsletter editor needs to 
keep in mind the audience he is trying to reach; if he gives his 
specialized audience the specialized information that they 
joined together to learn, they will be happy both with the 
newsletter and the club." 
April's pick, the Metroplex Amateur Radio Communica-

tions Association newsletter, was recognized for its beautiful 
layout. This publication is another example of utilizing the tal-
ents of your club members—the editor is a commercial artist. 
The May winner, Kansas Amateur Radio, is a good example 

of the fact that a publication doesn't always need the backing 
of a club. This statewide newsletter is a nonprofit venture that 
relies on readers for financial and editorial support. The result 
is very impressive. 
Rounding out the first year of 73's Newsletter of the Month 

Contest was The Log, published by the Northern Ohio Ama-
teur Radio Society. The Log includes something for everyone: 
reports for awards chasers, the contest crowd, DX hounds, 
traffic handlers and Novices. 

city. The wording of the ordi-
nance could be construed to 
force any amateur putting up his 
own antenna to put up this 
$5,000 bond. 
The real capper is the last part 

of the law which makes it illegal 
to cause any interference to ra-
dios, televisions, musical instru-
ments, hi-fis, and so on. The fine 
set for this is a minimum of $25 
and a maximum of $1,000 for 
each offense. 
This sort of mischief must be 

fought. If it is permitted to stand 
in one city we can only expect it 
to proliferate, with each city 
pointing to the previous ones for 
legitimacy of the law. Yet fight-
ing laws such as this, which 
seem silly, but which are laws, is 
an expensive undertaking. Who 
is going to pay to fight these 
laws? 

I realize that there are a lot of 
amateurs who believe that any 
law must be obeyed and that it 
is un-American to even try to 

fight laws, good or bad. The fact 
is that there are a lot of really 
bad laws around and we either 
have to fight them or else give 
up more and more of our free-
dom. 
You know, these same televi-

sion viewers who gang up to 
force hams off the air will be the 
first ones to be screaming for 
ham communications when an 
emergency strikes. Speaking of 
emergency communications, 
the more we can organize this 
aspect of amateur radio, the 
stronger case we'll have when 
we have to deal with idiots such 
as the ones who put through the 
Burbank ordinance. Trying to 
reason with them as mere hob-
byists trying to enjoy our hobby 
won't cut a lot of mustard. 

It's funny about our laws. 
There has been a lot of fuss late-
ly about driving and drinking, yet 
the courts seem to be fighting 
the laws and doing all they can 
to make sure that these drunken 
turkeys are back in cars again. 
We had one up here who had a 
record of drunk driving... and 
being let loose. He got soused 
one night, got behind the wheel 
... turned his truck over... 
some people helped him turn it 
back again and he went on a few 
minutes later to wipe out three 
kids when he drove over the line 
into their lane. The police gave 
him a drunk meter test, but the 
court wouldn't allow the results 
to be mentioned in the trial. And 
so it goes with laws. 
As far as crazy laws are con-
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cerned, we need to keep our 
eyes out for them and make sure 

that the ARRL, our only national 
club, is held responsible for our 
protection. Remember that they 
are our only club because they 
have spent the money it took to 
shoot down all the others. I'm 
not pot-shotting the League— 
only pointing out the facts and 

the responsibilities which we, as 
members, have to hold them to. 

GENERAL NOTES 

Every now and then a reader 
writes in with indignation that 
he (or she, rarely) has written me 
a letter and I have not personally 
answered. First, let me assure 
you that I do, indeed, read my 
mail. If you write to me, I will get 
the letter. The odds are not so 
good that you will get an 
answer, for the simple reason 
that I am but one person and 
you, the reader, are one of about 
750,000 who read my magazines 
each month. You get the picture? 
The average magazine editor 

writes a paragraph or two a 
month, an exercise not likely to 
get many readers fired up into a 
letter-writing frenzy. My ex-
tended editorials in five monthly 
magazines seem to flip the more 
delicately balanced (unbal-
anced?) readers into an ennui 
which is only surmounted by a 
long letter to Wayne...some 
enthusiastic and others vituper-
ative. I seem to have a halo when 
viewed from some angles and 
distinct horns from others. 
The fact is that I am someone 

who is trying mightily to make 
up for a deprived childhood. I 
really wanted to get a small 
printing press when I was a kid 
and have been taking out the re-

suiting frustration on a growing 
number of not very innocent by-
standers. I've got one now and I 
am having a ball. 

Mind you, whether I can 
answer or not, I do want to hear 
from you. If you have anything to 
tell me about some of my edi-
torials, I am always open to 
more data. Emotional reac-
tions? No. Reasoned argu-
ments? Sure. And if you run into 
newspaper or magazine clip-
pings I might have missed, I 
would really appreciate getting 
them. You probably already 
know about my interests, such 
as anything to do with amateur 
radio, microcomputers, educa-
tion, UFOs, radar, TVRO... 
things like that. 
If you have a subscription 

problem, I'm sympathetic but 
almost as helpless as you are. 
Send word of your problem to 73 
Subscription Dept., Box 931, 
Farmingdale NY 11737, and give 
all of the details. If this manages 
to fail to help after about six 
weeks, the next step is to write 
to the Circulation Manager, 73 
Magazine, Peterborough NH 
03458. If that doesn't get action, 
try General Manager Debra 
Boudrieau, Wayne Green, Inc., 
80 Pine Street, Peterborough NH 
03458. If that, too, fails, let me 
know and I will rattle the chains. 
If you need a back issue, try 

your best to identify it. We don't 
have a staff sitting around ready 
to try to find articles via a clue or 
two. Check our yearly index for 
hints. Check our Radio Book-
shop for back issue prices... 
if we have the issues. 
We have just enough people 

here to barely get the magazine 
out each month, so there is no 

one sitting around to give tech-
nical help or to design circuits 
for you. If you do have a ques-
tion, please send it to the Tech-
nical Editor, 73 Magazine, 
Peterborough NH 03458, com-
plete with an SASE... and then 
hope that he gets some time. 
For the most part, you want to 
try to deal with the author of an 
article, remembering that he, 
too, may be up to here in trying 
to keep up with correspon-
dence. It is not unusual for an 
author to get a thousand letters 
after a particularly interesting 
article. Now, how is he going to 
handle all of that? 

ARTICLES 

In the main, we are looking for 
construction projects. I have 
this bee in my bonnet about get-
ting hams into building again, 
even if I have to drag them kick-
ing and screaming into it ...as I 
did with FM and repeaters. Boy! 
Did the readers hate FM when I 
started with that! 
Articles are simple to write. 

You must type them in upper-
and lowercase characters. You 
must double-space and leave 
generous margins on the pages 
for editing. We are now able to 
accept articles written on your 
TRS-80 I and III. Send in both the 
disk and a double-spaced print-
out. Then we will be able to do 
the editing on the printout and 
update the disk, finally dumping 
the edited article from the disk 
directly into our typesetting 
system. That will speed things 
up for us substantially. 
We're also looking for articles 

which may help encourage 
schools to set up ham clubs. I 
feel that the future of both 

amateur radio and the tech-
nology of our country depends 
on this development. 
Photos are most helpful in 

making the article interesting 
for the readers. If you have built 
a gadget and are not equipped 
with a first-rate camera, please 
send in the unit so that we can 
shoot it. We have a Mamiya 
RB-67 and can do a professional 
job. No more fuzzy Polaroids, 
okay? It takes a large-format 
camera and good lighting to 
turn out a good photo. 
One more thing: Don't ever, 

ever send your article to two 
magazines at the same time. 

THE PHONE 

My apologies to readers 
wanting to get through to me on 
the phone. What with trying to 
manage six monthly publica-
tions, nine separate divisions of 
the company, do consulting, get 
to shows, give talks, keep up 
with the literature in two fields, 
and even ham a bit, my time 
even for telephone calls is very 
limited. This means it is getting 
more and more difficult to break 
through to me. But if I don't do 
that, I won't keep all these 
things growing ...or be able to 
write all these editorials (no 
smart remarks). 
In general, if my calendar per-

mits, I'm available for talks to 
groups at $1,000 plus expenses 
for Sherry and me. Consulting 
runs about $500 a day plus ex-
penses for the two of us, 
whether it is worth it or not. The 
same goes for the talks. The 
steep prices make it so that I 
have more time to do my work 
...though I've had no com-
plaints as yet. 

( CORRECTIONS 
In the review of the CES 635 

Microdialer (May, 1982, p. 138), 
we stated an incorrect price. The 
correct price for this micro-
phone is $99.95. 

Jeff DeTray WB8BTH 
73 Magazine Staff 

In the April issue, page 10, the 
article "Watching the Weather" 
will undoubtedly interest many 
hams having the old deskfax in 
their parts closet. 
There is, however, one portion 

of the layout which in my opin-

ion can be simplified and possi-
bly be made less expensive. This 
involves the need to reduce the 
drum rpm from 180 to 120 which, 
in the article, requires a 40-Hz 
voltage amplifier. The same rpm 
requirement can be met by leav-
ing the motor as a straight 
120-volt, 60-cycle unit and 
changing the output gearing. 
Standard gear catalog list-

ings do not show a 1.0-inch-cen-
ter distance with the required 30 
to 1 ratio. I guess nothing in our 
hobby comes easy, and a little 

work is required. There is, how-
ever, a gear set which comes 
close to the 1.0-inch-center dis-
tance spacing and the exact ra-
tio. 
The data are as follows: 

•Worm Gear-32 diametral 
pitch, face width 7/32, bore: .25 
diameter, hub diameter 11/16, 
projection 5/16, 60 teeth, 1.875 
PD; catalog #D-1132, item code 
13514. 
• Worm-32 diametral pitch 
(double thread), PD .438, bore 
3/16; LTHB item code 12922. 

• Source—local industrial dis-
tributor handling Boston Gears. 
The manufacturer is Boston 
Gear Division, 14 Hayward St., 
Quincy MA 02171, (617)-328-3300. 
Since the center distance will 

now be 1.156 inches with the 
new gears instead of the origi-
nal 1.0 inch, it becomes an easy 
job with the help of a drill motor 
and a half-round file to lower the 
motor 5/32 of an inch. The worm 
will fit as is, but a new pin hole 
may have to be drilled. The worm 
gear must be reworked from a 
.250-diameter center hole to a 
.500 diameter. Once installed, 
the standard input of 120 volts 
at 60 Hz will drive the drum at 
120 rpm. 

This will eliminate the 80-kHz 
oscillator, the divider chain, the 
40-Watt amplifier, and, of 
course, the autotransformer. 

John Watzke KEIOXI 
9910 Shore Drive 
Pigeon MI 48755 
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(  FUN! 
John Edwards KI2U 
78-56 86th Street 
Glendale NY 11385 

THE POSTMAN RETURNS 

From Guam to Austria, Alaska to Florida, hams from all over the 
globe responded to the 1982 edition of the annual Fun! poll. The 
results, as always, were fascinating, and I wish to thank everyone 
who participated. I also want to thank my postman, who once again 
risked his back delivering all those envelopes. 

Frankly, what always astounds me about this poll is not only the 
number of people who take the time to fill out a rather lengthy ques-
tionnaire, but also the number who write very long and generally 
thoughtful letters. Amateur radio will always be a vital hobby as long 
as there are people around who care about its future. 

So thanks once again to the 1,016 of you who wrote in. Here's 
what you had to say. 

ELEMENT 1—BACKGROUND 

1) Sex: 
A) Male-91 %  B) Female-9% 

A three percent increase in the number of female amateurs over last 
year. An encouraging trend, but not conclusive enough to indicate a 
real trend. 

2) Age: 
A) 15 or below -5%  B) 16-21 -6%  C) 22-39-49% 
D) 40-59-27%  E) 60 and above-13% 

Not very encouraging for our hobby's future. 

3) License class: 
A) Novice-6%  B) Technician-10%  C) General-30% 
D) Advanced-40%  E) Extra-14% 

Compared to last year, seems like there's been an upswing in 
upgrading. 

4) Number of years licensed: 
A) 1 year or less-4%  B) 1-5 years-33%  C) 6-10 years-
8%  D) 11-20 years-29%  E) 21 years and up-26% 

The old-timers reign. 

5) Do you have a new (post-March '78) call? 
A) Yes-45%  B) No-55% 

The new calls have an 8% increase over last year. 

6) How many hours a week do you devote to amateur radio? 
A) 0-1 hour-5%  B) 2-5 hours-29%  C) 6-10 hours-44% 
D) 11-20 hours-16%  E) 21 or more hours-6% 

About the same statistics as last year. 

7) Which HF band do you most use? 
A) 80-75 meters-15%  B) 40 meters-20%  C) 20 meters-
21%  D) 15 and/or 10 meters-35%  E) Don't operate HF-9% 

As the sunspots diminish, so does 15- and 10-meter operation— 
down from 43% last year. 

8) Which VHF-UHF band do you most use? 
A) 6 meters-3%  B) 2 meters-71 %  C) 220 MHz-6% 
D) 420 MHz and/or up-1 %  E) Don't operate VHF-UHF-19% 

Spread out, guys! 

9) Which mode do you most use? 
A) SSB-41 %  B) CW-20%  C) FM-30%  D) RTTY-5% 
E) Other-4% 

If CW is so great, why does its popularity keep dropping? 

10) How much money have you spent on amateur radio within the 
past year? (Include QSL expenses, magazine subscriptions, club 
dues, and other incidental expenditures.) 

A) $0-$250 —39%  B) $251-$500-30%  C) $501-$1,000-24% 
D) $1,001-$2,500-4%  E) $2,501 and up-3% 

A continued downward trend. 

ELEMENT 2—SOCIAL CHARACTERISTICS 

11) Has amateur radio influenced your career choice? 
A) Greatly-25%  B) Somewhat-26%  C) Not at all-49% 

Quite an impressive statistic, really. 

12) Do you answer QSLs with no return postage? 
A) Yes-76%  B) No-24% 

The fact that the word "Novice" was eliminated from this question, 

plus two postage increases, might account for the 20% positive 
response drop. 

13) Politically, how would you define yourself? 
A) Conservative-40%  B) Middle-of-the-road-51% C) Lib-
eral-9% 

I've always felt hams were a pretty conservative lot, and it looks like 
my suspicions were correct. Being a C person, I feel pretty lone/y. 

14) Do you think amateur radio will exist 20 years from now? 
A) Yes-87%  B) No-13% 

Hams are a pretty optimistic lot. 

15) Have you ever had a fight with a family member over amateur 
radio? 

A) Yes-71%  B) No-29% 
Wow! I want the first aid concession at the next hamfest. 

16) Do you have any relatives who are hams? 
A) Yes-49%  B) No-51 % 

17) Are most of your friends (more than half) hams? 
A) Yes-40%  B) No-60% 

Takes one to know one—almost. 

18) Did you ever use a "cheat book" (not counting the ARRL License 
Manual) to upgrade your license? 

A) Yes-16%  B) No-84% 
No comment. 

19) If someone offered you five million dollars, tax-free, on the con-
dition that you give up amateur radio forever, would you? 

A) Yes-81%  B) No-19% 
We raised the ante by four million over last year and got 20% more 
takers. As for the other 19%, I still say every man has his price. How 
about 10 million? 

20) Do you belong to a local ham radio club? 
A) Yes-45%  B) No-55% 

Not good enough. 

21) Have you ever attended a ham flea market? 
A) Yes-79%  B) No-21 % 

If you haven't, you don't know what you're missing. 

22) Have you ever attended the Dayton Hamvention? 
A) Yes-24%  B) No-76% 

I haven't made it since 1978, but it was a gas! 

23) Would you pay five dollars to join the ARRL if they of-
fered no magazine, QSL services, awards, or technical and 
instructional help? 

A) Yes-22%  B) No-78% 
Guess it must be that great magazine that makes the League. I, for 
one, love to regale my friends on 15 with the latest activity reports. 

24) Would you like to see another national organization compete 
with the ARRL? 

A) Yes-22%  B) No-78% 
Hoo boy! Did I raise a hornet's nest with this one. One respondent 
even went so far as to call me a rabble-rouser. I take no stand on this 
question, but judging from the results, I certainly wouldn't invest my 
money in the stock of a competitor. 
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ELEMENT 3—OPERATING HABITS 

25) Would you favor a licensing system that had only two classes: 
Novice and General or Communicator and General? 

A) Yes-58%  B) No-42% 
So much for incentive licensing. 

26) Would you like to see the FCC turn over amateur testing respon-
sibility to clubs? 

A) Yes-61 %  B) No-39% 
Many of those who were against were afraid of abuses. 

27) Do you think religious and politically-oriented nets have a place 
in ham radio? 

A) Yes-79%  B) No-21 % 
Hey, you guys who picked B. Haven't you ever heard of free speech? 

28) Should contests be outlawed? 
A) Yes-31 %  B) No-69% 

Emotions ran hot and heavy on this one. 

29) Do you think the FCC should assign exclusive frequencies and 
times to nets? 

A) Yes-7%  B) No-93% 
Not a very attractive proposition. 

30) Do you think the FCC should assign exclusive frequencies to 
repeaters? 

A) Yes-20%  B) No-80% 
I don't like the idea, either. 

31) Should there be a no-code, VHF and above, "Digital class" 
license? This license would require a heavy theory test and carry no 
phone or CW privileges (except perhaps for ID purposes). 

A) Yes-34%  B) No-66% 
I can't figure it: Some letters were downright hostile to the influx of 
computer users on the bands, as if they were taking over the hobby. 
Many respondents seemed to welcome the digital ticket idea, but 
not enough to make a majority. 

32) Should there be a no-code 220-MHz, "Communicator class" 
license? This license would require a moderately difficult theory test 
and carry only F3 privileges at a maximum of 50 Watts. 

A) Yes-41 %  B) No-59% 
A hard core of respondents seemed to be against dropping the code 
test for any type of license. 

33) Do you own a microcomputer? 
A) Yes-39%  B) No-61 % 

I can't see how a technically-inclined person can be without one. 

34) What sort of CW sending device do you most often use? 
A) Straight key-56%  B) Keyer-25%  C) Bug -4% 
D) Keyboard-6%  E) Never operate CW-9% 

Last year, I accidentally left out bugs and received scores of letters 
asking why. This year, I insert the classification and find out only 4% 
use them. Can't win. 

35) If required, could you solidly copy CW at the speed at which you 
were licensed? 

A) Yes-75%  B) No-25% 
Compared with last year, our skills are diminishing. 

36) Have you ever purposely operated in an amateur subband you 
weren't licensed to use? 

A) Yes-11 %  B) No-89% 
About the same as last year. 

37) Do you think the FCC affects amateur radio in a positive 
manner? 

A) Yes-48%  B) No-52% 
A little more positive than last year. 

38) Do you ever speak to foreign, non-English-speaking hams in 
their own language? 

A) Always-3%  B) Sometimes-15%  C) I attempt it-25% 
D) Rarely-6%  E) Never-51% 

No substantial change over last year. 

39) Do you feel yourself competent to replace the finals in a tube-
type rig? 

A) Yes-91%  B) No-9% 
Does anyone still own a tube rig? Only kidding! 

40) Do you feel yourself competent to replace the finals in a 
transistor-type rig? 

A) Yes-80%  B) No-20% 
A soldering iron? I thought it was an electric cigar! 

41) Have you ever built an electronic project from a kit? 
A) Yes-98%  B) No-2% 

A ham isn't a ham unless he's unpacked all of those little brown bags 
before opening the instruction booklet. 

42) Have you ever "home-brewed" an electronic project from a book 
or magazine? 

A) Yes-75%  B) No-25% 
A bit down from last year. For shame on those who haven't. 

43) Have you ever designed your own electronic project? 
A) Yes-61 %  B) No — 39 °/o 

Hasn't everyone? 

44) What do you think of contesting? 
A) Great-15%  B) Good-20%  C) Okay-17%  D) Don't 
like it-29%  E) Despise it-19% 

You're 59 New York. 

45) What do you think of DXing? 
A) Great-40%  B) Good-31 %  C) Okay-19%  D) Don't 
like it-5%  E) Despise it-5% 

QSL via the bureau. 

46) What do you think of repeaters? 
A) Great-35%  B) Good-30%  C) Okay-22%  D) Don't 
like them-8%  E) Despise them-5% 

Wait for the beep. 

47) What do you think of traffic handling? 
A) Great-10%  B) Good-35%  C) Okay-40%  D) Don't 
like it-14%  E) Despise it-1% 

48) Do you plan to use Phase III OSCAR within a year of its launch? 
A) Yes-28%  B) No — 72 °/o 

Looks like that passband is going to get pretty crowded. 

49) Do you plan to use the new 10.1-MHz band within one year of its 
opening? 

A) Yes-40%  B) No-60% 
That should be around Jan. 1, 2065, at the rate the U.S. Senate is 
moving. 

50) Do you believe amateurs should have the right to build, use, and 
sell equipment for the reception of subscription television? 

A) Yes-24%  B) No-76% 
I should have left "sell" out of the question. Seems many amateurs 
think they should be able to pirate signals for their own use, but not 
for others. 

SELECTED COMMENTS 

Too many private repeaters tying up amateur frequencies. Some 
systems have only three people on them. —KB6B0. 

Morse code should be outlawed as a requirement, although I love 
it.—K6XR. 

Amateur radio needs quality, not quantity. We should strive to keep 
the standards high. —WB5ZDP. 

We will keyboard and computerize ourselves away from the human 
fashion of hamming. —W4YDL 

Let's have more polls—these are FUN!!—KF4W. 

I think the Communicator class is a very good idea. I am partially 
deaf. Code is very hard for me. This may give deaf people a chance to 
communicate by RTTY.—KA7CYE. 

After 21 years of hamming, I earned my Extra class license and not a 
word of congratulations from the ARRL or any manufacturer of ham 
gear. — KD1J. 

This has been the only column you've put in print that I knew all the 
answers to. —N7AVM. 
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( CONTESTS   
Robert Baker WB2GFE 
/5 Windsor Dr. 
Atco NJ 08004 

CANADA CONTEST 

Starts: 0000 GMT July 1 
Ends: 2400 GMT July 1 

Sponsored by the Canadian 
Amateur Radio Federation 
(CARF), the contest is open to 
all amateurs, and everybody 
works everybody. Entry classes 
include single operator/all 
bands, single operator/single 

band, and multi-operator/single 
transmitter/all bands. There are 
separate single-operator QRP (5 
W dc, 10 W PEP out) and single-
operator non-Advanced ama-
teur classes. 
Use all bands from 160 to 2 

meters on CW and phone com-
bined. All contacts with amateur 
stations are valid. Stations may 
be worked twice on each band, 
once on CW and once on phone. 
No crossmode contacts, and no 

CW contacts in the phone bands 
are allowed. 

EXCHANGE: 

Signal report and consecutive 
serial number starting with 001; 
VE1 stations should also send 
their province (NS, NB, PEI). 

SCORING: 

Score 10 points for each con-
tact with Canada, 1 point for 
contacts with others. VE0 
counts as Canada. Score 10 
points for each contact with any 
CARF official news station 
using the suffix TCA or VGA. 
Multipliers are the number of 
Canadian provinces/territories 
worked on each band, on each 
mode (12 provinces/territories 
x 8 bands x 2 modes for a 
maximum of 192 possible mul-
tipliers). Contacts with stations 
outside Canada count for points 
but not multipliers. 

FREQUENCIES: 

Phone-1810, 3770, 3900, 
7070, 7230, 14150, 14300, 21200, 
21400, 28500, 50.1, 146.52. 
CW-1810, 3525, 7025, 14025, 

21025, 28025, 50.1, 144.1. 
Suggest phone on the even 

hours (GMT), CW on the odd 
hours (GMT). Since this is a 
Canadian-sponsored contest, 
remember to stay within the 
legal frequencies for your 
country! 

Jul 1 
Jul 10-11 
Jul 17-18 
Jul 17-18 
Jul 24-26 
Aug 7-8 
Aug 14-15 
Aug 14-16 
Aug 21-22 
Aug 21.22 
Aug 28-29 
Sep 11-12 
Sep 11-12 
Sep 11-12 
Sep 18-20 
Oct 2-3 
Oct 16-17 
Oct 16-17 
Nov 6-7 
Nov 13-14 
Nov 20-21 
Dec 4-5 
Dec 11-12 
Dec 19 

CALENDAR 
CARF Canada Day Contest 
IARU Radiosport 
International ORP Contest 
A5 Magazine Worldwide SSTV DX Contest 
CW County Hunters Contest 
ARRL UHF Contest 
European DX Contest—CW 
New Jersey QS° Party 
SARTG Worldwide RTTY Contest 
A5 Magazine F5TV UHF Contest 
Occupation Contest 
ARRL VHF QS° Party 
European DX Contest—Phone 
Cray Valley RS SWL Contest 
Washington State QS0 Party 
California CISO Party 
ARCI QRP CW °SO Party 
Pennsylvania QS0 Party 
ARRL Sweepstakes—CW 
European DX Contest—RTTY 
ARRL Sweepstakes—Phone 
ARRL 160-Meter Contest 
ARRL 10-Meter Contest 
CARF Canada Contest 

AWARDS: 

A plaque will be awarded to 
the highest score single oper-
ator/all bands entry. Certificates 
will be awarded to the highest 
score in each category in each 
province/territory, US call area, 
and DX country. 

ENTRIES: 

A valid entry must contain log 

sheets, dupe sheets, a cover 
sheet showing claimed QS° 
points, a list of multipliers, and a 
calculation of final claimed 
score. Cover sheets and multi-
plier check lists are available. 
Entries should be mailed within 
one month of the contest, with 
your comments, to: CARF, PO 
Box 2172, Stn. D, Ottawa, On-
tario K1P 5W4, Canada. 
Results will be published in 

TCA, the Canadian amateur 
magazine. Non-subscribers may 
include an SASE for a copy of 
the results. 

INTERNATIONAL 
QRP CONTEST 

Starts: 1500 GMT July 17 
Ends: 1500 GMT July 18 

The first International QRP 
Contest is being sponsored by 
the World QRP Federation 
(WQF) and offers a variety of 
awards for leading stations. 
This is a CW-only event with 
separate categories for single-
or multi-operator stations, and 
for those operating fixed or por-
table. Multi-operator stations 
may be on the air for the entire 
24-hour contest period, while 
single-operator entries must be 
off the air for at least an eight. 
hour period. All stations may be 
worked once per band for QS° 
and multiplier credits. 

EXCHANGES: 

RST, QS° serial number, and 
class (599 001/2D). Add X after 
RST if crystal-controlled (559X 
001/2D). 

FREQUENCIES: 

The traditional QRP frequen-
cies will be utilized: 1810, 3560, 
14060, 21060, and 28060, all plus 
or minus ORM. 

OPERATING CLASSES: 

1 = single operator, 2 = mul-
ti-operator, A = fixed station up 
to 2 Watts input or 1 Watt out-
put, B = fixed station up to 10 
Watts input or 5 Watts output, 
C = portable station up to 2 
Watts input or 1 Watt output, 
D = portable station up to 10 

Watts input or 5 Watts output, 
and E = ORO stations of more 
than 10 Watts input or 5 Watts 
output. 

SCORING: 

Count 1 point for QRP to ORO 
contacts, 2 points for QRP to 
QRP. For multipliers, count 1 if 

both stations are in the same 
country, 2 if the other station is 
in another country on the same 
continent, 3 if the other station 
is in another country and on 
another continent. For scoring 
purposes, all call areas within a 
country are counted as multi-
pliers (e.g., 10 for W/K, 8 for VE, 
10 for PY, etc.). For crystal sta-
tions with a maximum of three 
crystals per band, QS0 and mul-
tiplier points are doubled. Con-
tacts with crystal-controlled sta-
tions count double. Band points 
are the QS0 points per band 
times the multiplier points per 

band. Final score is the sum of 
band points from each band. 

AWARDS: 

DL-AGCW will provide awards 
for fixed station leaders and 
band leaders. QRP ARCI will 
provide plaques to the first 
place single- and multi-operator 
portable stations worldwide 
plus certificates for the multi-
ple- and single-operator porta-
ble station in each country with 
two or more entries. 

ENTRIES: 

Send logs within six weeks of 
conclusion of the contest as 
follows: fixed stations to Sieg-
fried Hari DK9FN, Spessart-
strasse 80, D-6453 Seligenstadt, 
West Germany; portable sta-
tions to William W. Dickerson 
WA2J0C, 352 Crampton Drive, 
Monroe MI 48161, USA. 

INTERNATIONAL WORLDWIDE 
DX SSTV CONTEST 

Starts: 0000 GMT July 17 
Ends: 2400 GMT July 18 

This is the second annual DX 
SSTV contest sponsored by A5 
ATV Magazine. This is a 48-hour 
SSTV video contest using 80 
through 10 meters within the 
recommended SSTV calling/ 
operating frequencies listed 
below. To encourage use of all 
bands, extra bonus points are 
granted on the 10-, 15-, 40-, 
and 80-meter band segments. 
Single- and multi-operator sta-
tions are recognized with cross-
band contacts not permitted. 
Individual contacts count only 
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once per band with repetitive 
multi-band contacts acceptable. 

Cal!signs and video reports 
must be in "video" form. Mug-
shots of the station operator, 
family, or friends can count only 
once. Slower clock-rate speeds 
are encouraged in either 1281 
16.5-second or 256/31-second 
timebases. Color work must 
contain a minimum of 2-color 
overlay to qualify with standard 
RGB frame transmissions. Mo-
tion SSTV must have a minimum 
of 2 frames sent with automatic-
receive switching circuitry or 
manually operated switching by 
the receiving operator, and 
64 x 64 "quadrant" storage of 
no less than 4 separate pictures 
with replays. 

SCORING: 

Each SSTV two-way contact 
is worth 5 points within the 
same country and 10 points for 
DX out-of-country. Contact 
bonus points are available as 
follows: mugshots-1 point, 
slow speed-2 points, quad 
frame -3  points,  motion 
SSTV-4 points, high resolu-
tion-5 points, and color SSTV-
10 points. 

A band multiplier of 3 can be 
claimed for contacts on 40 and 
80 meters, and 2 for contacts on 
10 and 15 meters. Stations with 
over 25 DX countries worked— 
add 25 points, 50 DX countries— 
add 50 points, and over 100 DX 
countries—add 100 points! 

FREQUENCIES: 

Advanced/Extra-3845, 7220, 
14230, 21340, 28680, 50.150. 
General-3990, 7290, 14340, 

21440, 28680, 50.150. 

AWARDS: 

First-place winner receives 
3-year subscription (worth $60) 
to A5 ATV Magazine with front-
cover picture plus a Gold Certifi-
cate. Second- and third-place 
winners receive one-year sub-
scriptions and Gold Certifi-
cates. All entries regardless of 
score receive Gold Certificates 
suitable for framing. Results will 
be in the November issue of A5 
ATV Magazine. 

ENTRIES: 

Submission of logs and to-
taled scores must be post-
marked no later than August 1st 
and submitted to: Contest 
Manager, A5 ATV Magazine, PO 
Box H, Lowden IA 52255-0408. 
Logs will be returned as will any 
photos, etc. Some log sheets 

AD8J/3 

N3BBH/3 

KA3BFX 

KA3FMH 

WB3IET/3 

AG3H 

N3BMV 

Top Seven—Eastern PA 

WB3DJF  748 

K3ONW  543 

AA3B  570 

KC3N  559 

K3NB  539 

N3AMK  568 

A130  491 

Top Seven—Western PA 

502 

580 

398 

382 

396 

250 

390 

97.216 

79,401 

77.166 

76,328 

72.200 

70.437 

57.684 

62,628 

51.216 

45,177 

42,864 

40,788 

38.500 

37.536 

Clubs 

Penn Wireless Association 

Erie Amateur Radio Association: 

Nittany Amateur Radio Club 

Delaware.Lehigh Amateur Radio Club: 
Hazleton Amateur Radio Club 

Penn State University Radio Club 

Frankford Radio Club 

Mon.Valley Amateur Radio Association 

Murgas Amateur Radio Club 

Carbon ARCs 

Point Radio Operating Society (PROS) 

Harrisburg Amateur Radio Club 

Reading Amateur Radio Club 

Tioga County Amateur Radio Club 

Mobile Sixers 

RESULTS 
1981 PENNSYLVANIA OSO PARTY 

(OS0s and Score) 

AE3Y 

VE3BR 

K2POF 

W21M0 

K9GDF 
K1BV 

WiDWA 

W2EZ 

N2CIW 

N4FAI 

K3ZUF 

KB3S 

K3CR 

AG3R 

Out of State—Top Ten 

311  23,072 

234  18,467 

166  11,500 

171  11398 

170  10.951 

156  8.677 

128  7,943 

110  7.755 

142  7.384 

110  6.750 

Multi-Operator 

1384 

526 

583 

417 

Clubs 

Location 

Bucks County 

Erie 

State College 

Northampton Co. 

Hazelton 

University Park 

Philadelphia 

Washington Co. 

Luzerne County 

Carbon County 

Allegheny Co. 

Harrisburg 

Berks County 

Tioga County 

Chester County 

194.207 

73,593 

70.750 

52,781 

KB3NO  369  35,424 

KA3DXR  247  22,244 

W3YA  102  6,075 

Ctr.Co. EOC (WB3AELWB3DVH,WN3VAW) 

31  819 

WA3ONTim 

K3BS/m 

N2BLT/m 

Check log: 
W3HDH/m  433  39.849 

(from 15 counties) 

Mobiles 

269  24.157 

(from 9 counties) 

327  19,293 

(from 18 counties) 

104  4,368 

(from 6 counties) 

Score  Entries  Top Scorer 
425.570  16  WB3DJF 

296,651  22  KA3BFX 

264,723  13  N3BBH 

217.510  8  K3ZUF 

161,728  11  A130 

95,509  3  K3CR 

74,181  2  — 

73,593  2  — 

63.399  6  WB3FYT 

61,739  4  WB3J2E 

36,231  2  — 
35,226  4  W3ADE 

33.198  3  WA3JXW 

26,929  2  — 

9,505  2  — 

and DX country lists are avail-
able from WBOQCD. 

CW COUNTY 
HUNTERS CONTEST 

Starts: 0000 GMT July 24 
Ends: 0200 GMT July 26 

The CW County Hunters Net 
invites all amateurs to par-
ticipate in this year's contest. 
All mobile and portable opera-
tion in less-active counties is 
welcomed and encouraged. Sta-
tions may be worked once on 
each band, and again if the 
station has changed counties. 
Portable or mobile stations 
changing counties during the 
contest may repeat contacts for 
QS° points. 

EXCHANGE: 

QS0 number; category (P for 
portable, M for mobile); RST; 
state, province, or country; and 
US county. Stations on county 
lines give and receive only one 
QS0 number, but each county is 
valid for a multiplier. 

FREQUENCIES: 

Frequencies are 3575, 7055, 
14070, 21070, and 28070. It is 
strongly requested that only P or 
M category stations call CO or 

QRZ on 40 meters below 7055 
and on 20 meters below 14070, 
with all other stations spreading 
out above those frequencies. 

SCORING: 

QS0s with fixed stations are 
1 point, QS0s with portable or 
mobile stations are 3 points. 
Multiply the number of QS0 
points times the number of US 
counties worked. Mobiles and 
portables calculate their score 
on the basis of total contacts 
within a state for the state cer-
tificate, and calculate their 
score on all operation if they 
operated from more than one 

state in competition for the High 
Portable or High Mobile Trophy. 

AWARDS: 

Certificates will be awarded 
in three categories: 
1) Highest fixed or fixed-

portable station in each state, 
province, and country with 1,000 
or more points. 
2) Highest station in each 

state operating portable from a 
county which is not his normal 
point of operation, with 1,000 or 
more points. 
3) Highest station in each 

state operating mobile from 3 or 
more counties with a minimum 

RESULTS 
RESULTS OF A5 ATV MAGAZINE 

WORKED ALL STATES SSTV CONTEST 

(Full results appeared in the June issue of A5 ATV Magazine, 
PO Box H, Lowden IA 52255-0408.) 

The top 5 entries from 59 entries received: 

1st—Luis Chartarifsky XE1LCH 
2nd—Roland Soucie N6WQ 
3rd—Larry Benson K9KQO 
4th—John Hudak III KA3X 
5th—Harry Harchan W2GND 
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of 10 QS0s in at least each of 3 
counties. 
Trophies will be awarded to 

the highest single-operator sta-
tion in the US in categories P 

and M. The Awards Committee 

may issue additional awards. 

ENTRIES: 

Logs must show category, 
date/time in GMT, station 
worked, band, exchanges, OSO 

points, location, and claimed 
score. All entries with 100 or 
more QS0s must include a 

check sheet of counties worked 
or be disqualified from receiving 

awards. Enclose a large SASE if 

results are desired. Logs must 
be postmarked by September 
1st and sent to: CW County 
Hunters Net, c/o Jeffrey P. 
Bechner W9MSE, 673 Bruce 
Street, Fond du Lac WI 54935. 

DX 
Chod Harris VP2ML 
Box 4881 
Santa Rosa CA 95402 

CHINA 

China. The very word conjures 

up visions of mystery and Marco 
Polo. And to DXers China means 

Number 1 on everyone's Most 
Wanted List. The DX Bulletin an-
nual survey (the benchmark of 
the Most Wanted Lists) con-
tinues to show China in the top 
spot again this year. 
Over the past few years, the 

China rumors have been flying 
thick and fast. "China will be 

opening soon." "Hundreds of 
China stations will start operat-
ing next week." And so on. One 
prominent New Zealand ama-
teur came within inches of spur-
ring China into the amateur 
radio arena, but his US citizen-
ship sabotaged the effort. 
The positive attitude of the 

China authorities encourages 
the rumors and rumor-followers. 
Unlike many countries where 
amateur radio is flatly prohib-
ited, China has been enthusias-
tic about the future role of 

amateur radio. It is just a matter 
of time. 
That time may have finally 

come. On March 29, BY1PK ap-

peared on 15 meter CW, working 
(of course) JAs. 

Tom Wong VE7BC clearly per-

forms the role of hero in this 
operation. His tireless efforts 
over the past few years have just 
begun to provide fruit. Tom has 
been instrumental in funneling 
equipment, training materials, 
books, and expertise from the 
ARRL and other stateside or-
ganizations to the appropriate 

authorities in China. 

The BY1PK operation repre-
sents not a one-shot, contest-
style operation, but the re-
awakening of amateur radio in 

the most populated country in 
the world. Although China will 
move slowly in the amateur 
radio field, it is moving in the 
right direction, and the next few 

years should see that Number 1 
ranking slip further and further 
down the Most Wanted survey. 

The "Other" China 

The neophyte DXer, un-
familiar with the prefix BY, 

might turn to the International 
Prefix Allocation List to locate 

the source of the signals. The 
list shows all the B callsigns as 
belonging to China. The Call-

In addition to working on his monthly DX column for 73 Magazine, 
Chod Harris VP2ML leads a very demanding life. Here he's shown 

slaving away at his VP2 OTH. 
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book shows no China amateurs. 
Or does it? 
Just before the BY listing in 

the Callbook is the BV listing: 
two amateurs. If the BY call sig-
nifies China, what does the BV 
signify? Answer: The "other" 
China—our former ally, Taiwan, 
the Republic of China. 
Not to be confused with the 

People's Republic of China, 
Taiwan is the last refuge of the 
anti-Communist forces driven 
out of mainland China after 
World War II. The Nationalist 
government of Taiwan con-
siders itself to be the legitimate 
authority over all of China, 
hence the BV callsign. 

But only two amateurs in a 
country as rich and well popu-
lated as Taiwan? A small ama-
teur population is more typical 
of a smaller, undeveloped coun-
try, a distinction hardly appro-
priate for industrial Taiwan. So 
why only two hams? 

The question is not why there 
are only two amateurs in Tai-
wan, but rather why there are 
any amateurs at all. Taiwan con-
siders itself still at war with the 
mainland government. Both 
sides would like the other to go 
away, to reunite the country 
(shades of Korea and Vietnam 
here). And military governments 

under states of war or emer-
gency are notoriously reluctant 
to allow free use of the ama-
teur bands. 
One of the very first proc-

lamations under the martial law 
in Poland was the crackdown on 
amateur radio activities. Even in 
the US, amateur radio activity 
ceases during wartime. 
We can understand why a 

country at war would feel un-
comfortable about permitting 
unrestricted use of the amateur 
bands. The independence of the 
amateurs and the tremendous 
flexibility of amateur equipment 
are powerful communications 
tools to those on the outs with 
the government. 

The increasing use of ama-
teur radio gear in illegal drug 
shipments demonstrates that 
ham radio equipment and exper-
tise can be a disturbing factor in 
sensitive political differences. 

Hence many countries simply 
prohibit all amateur radio ac-
tivities; witness Albania, for 
example. 
So we return to our original 

question: Why is there any ama-
teur radio activity at all from a 
divided country engaged in a 
"civil war"? 
First, there is really only one 

amateur in Taiwan, with two 
callsigns: Tim Chen operates 
BV2A on CW and BV2B on SSB. 
Somehow a single individual 
has obtained permission to 
operate amateur radio in Tai-
wan. But that permission is 
probably the most restricted 
amateur radio authority short 
of a flat-out ban. Tim's operat-
ing authority restricts him to 

specified times and frequen-
cies. Can you imagine your radio 
license specifying the exact fre-
quency and time of operation? It 
would certainly put a crimp in 
your DXing. 
Fortunately for DXers through-

out the world, Tim maintains his 
activity, keeps to his schedules, 
and regularly provides QSLs 
from the ...other" China. 
Look for Tim Wednesdays be-

tween 1200 and 1600Z on one of 
the following frequencies: 
14025, 14040, 14218, or 14250. 
Tim usually shows up on CW 
first and switches to SSB a little 
later. Tim also has operating 
permission Saturday from 2300 
to 0200Z. When band conditions 
permit 15-meter operation, Tim 
operates on 21030, 21110, 21270, 
and 21350. And more recently 
Tim has added the 10-meter 
frequency of 28530 to the 
possibilities. 
Tim QSLs consistently either 

direct to Box 101, Taipei, Tai-
wan, Republic of China, or via 
QSL manager K2CM at his Call-
book address. 

If you hear BV2B on 20 meters 
and have trouble breaking 
through the pileup, perhaps 
your choice of phonetics could 
use improvement. Let's con-
tinue our discussion from last 
month. 

PHONETICS 

Last month we discussed the 
different kinds of phonetic call-



signs: standard, place names, 
and "cute" phonetics. Now we 
look at how you evaluate your 
own choice of phonetics and 
how you can select alternate 
phonetics. 

A phonetic call should have 
two characteristics: The call 

must be unambiguous, and it 
should punch through the 

pileup. Removing ambiguity 
from a potential phonetic call-
sign is easy: Pick easily recog-
nized words which have no com-
mon homophones (a word that 
sounds similar, but is spelled 
differently). 

A couple of examples of what 
not to do might illustrate this: A 
W5 called me using "Motel" as a 
phonetic. The confusion be-
tween this and "Hotel" is ob-
vious. And one Field Day, an 
amateur called me with the 
phonetic suffix, "Fuzzy Wuzzy 
Wabbit!" I was forced to ask for 
clarification: "Is that R as in 
Rabbit or W as in Wabbit?" Back 
came the reply, "Wabbit! Wab-
bit, wabbit, wabbit!" Memor-
able, but not very effective in a 
DX pileup. Stick with less con-
fusing phonetics. 

Selecting a phonetic call 
with punch is more difficult. I 
suggest going to a station 
equipped with an oscilloscope 
monitor of the outgoing signal. 
Try different phonetics and 
combinations of phonetics 
while watching the scope. Look 
for those phonetics which give 
the greatest average output, or 
the "blockiest" output pattern. 
Lacking a scope, try watching 
the relative power output meter 
on your rig. Again, try to keep 
the average power as high as 
possible. 

The two "cute" phonetics 
mentioned last month (W1No-
Good and WA9BlackWhiteYel-
low) are very effective because 
they share the two most impor-
tant characteristics of good 

phonetics: They are unam-
biguous and they really cut 
through the pileups. Watch your 
output meter while saying "No 
Good" or "Black White Yellow" 
to see what a good phonetic 
does for your average output. 

Also, individual amateurs in 
foreign countries might have a 
particular difficulty with one of 
your choices. For one reason or 
another, an amateur might have 
a block against that particular 
phonetic and fail to understand 
even under good conditions. Be 
flexible, and don't be afraid to 
shift to a backup set of 
phonetics when the first fails 
after a couple of tries. On the 
other hand, wait until the DX sta-

tion is obviously struggling with 
the call before you switch your 
phonetics. You use phonetics to 
reduce ambiguity, and throwing 

dozens of different phonetics at 
the DX station will more likely 
confuse the poor DXer and de-
crease the chances for a suc-
cessful contact. Keep your dif-
ferent phonetics to a minimum 
and use an alternate set only 
when necessary. 

I found that three sets of 
phonetics covered almost any 
situation. A short, punchy set 
worked for good conditions, 
where I knew my call would get 

through, or for tailending: 
"Sugar Queen Baker." I tried a 
slightly longer set when the first 
one failed: "Sierra Quebec 
Bravo." This set had the advan-
tage of very high average out-
put; I could really hang the rela-
tive power output meter up with 
Number 2. The final set was the 
lousy condition set: "Santiago 
Quebec Bolivia," to be used only 
under adverse circumstances, 
when repetition of the other two 
failed miserably. I used this 
phonetic after contact was 
established. If the DX station did 
not have my call correctly, or 
continued to struggle with the 

call, I would switch to the longer 

phonetic. 

Many amateurs use phonet-
ics for the suffix of their call but 
ignore the prefix. When the only 
stateside calls began with K, W, 
WA, and WB, the possibilities 
for error remained small. But 
even the advent of WD calls 
rapidly discredited this practice. 
The current proliferation of simi-
lar sounding prefixes (KB, KD, 
KE) makes the use of phonetics 
for both prefix and suffix 

mandatory. 

Testing Your Choice 

The ideal way to test your 

phonetics is to get on the air and 
start throwing your call into 
pileups. Does the call get 
through? Do the DX stations get 
your call correctly? The best test 
of a given set of phonetics is 
success. If it works, try it again. 

If it works again and again, use 
it a lot. If it does not cut the 

pileup, try another combination 
until you find the most effective. 

One sure sign that a given 
phonetic doesn't work for your 
combination of voice and sta-
tion is a pattern of consistent er-
ror when the DX station comes 
back to you. For example, I 
quickly found that "Whiskey 
Alpha One Sierra Queen Bravo" 

was often answered with WA1S 
something B." Watching the 
output scope showed me the 
problem: Output dropped to 
near zero on the "Queen." 
That letter wasn't getting 
through. A switch to "Quebec" 
(although opening the door for 
confusion with Canadian sta-
tions) eliminated the lost letter 
phenomenon. 

More Than One? 

After experimenting in front 
of the output monitor (into a 
dummy load or empty band, of 
course) and testing the DX 
waters in numerous pileups, you 

will find a phonetic call which 
meets the requirements of lack 
of ambiguity and good penetrat-

ing power. You will be tempted 
to use this phonetic call in every 
DX circumstance. Unfortu-
nately, life, and especially 
DXing, is not that simple. The 
best set of phonetics for one 

band or band conditions might 
not be competitive at another 
time. A short, snappy phonetic 
call might be just the thing for 10 

meters when it is wide open, but 
the same combination on 80 
might be destroyed by a single 
static crash. 

Finally, phonetics are very 
personal. What works for one 
voice, rig, and microphone 

might not work for another com-
bination. Guest operators at the 
big contest multi-multis are 
familiar with this problem. Each 
operator has to experiment to 
find the phonetics which work 
best. Meanwhile, see you in the 
pileups! Next month we'll have a 

treat for the CW DXers, as we ex-
amine zero-beating. 

NOTES FROM ALL OVER 

JO1CRA gives the following 
address for WHOAAB: Hide-haru 
Aimono, 2644 Tsuruda, Utsuno-
miya-City, Tochigi, 320 Japan. 
NOBNY reports a July operation 
from VP2K (on his honeymoon!). 
Pat also QSLs the VP1MK op-
eration at his home address: 
2770 South 13th Street, Omaha 
NE 68108, with SASE. K9MK/5 
handles his own OSLs for his 
/VP2A and /V2A operations at 
6061 Dunson Court, Watauga TX 
76148. V2AMK should be QSLed 
to NODH/7 at 2031 East Gary, 
Mesa AZ 85203. And finally Nick 
Percival 9Y5NP of the Trinidad 
and Tobago Amateur Radio 
Society announced the 50 Years 
of Amateur Radio special prefix 
for his country: 9Y50. Look for 
Nick and other Trinidad ama-
teurs using this prefix for the 
rest of 1982. 

Cr AWARDS 
Bill Gosney KE7C 
Micro-80, Inc. 
2665 North Busby Road 
Oak Harbor WA 98277 

WORKED ALL ZONES 

The WAZ award will be issued 
to any licensed amateur station 

presenting proof of contact with 
the forty zones of the world. This 
proof shall consist of proper 
QSL cards which may be 
checked by any of the autho-
rized CO checkpoints or sent di-
rectly to the WAZ Award Man-
ager, Mr. Leo Haijsman W4KA, 

1044 Southeast 43rd St., Cape 
Coral FL 33904. Many of the ma-
jor DX clubs in the US and 
Canada and most national ama-
teur radio societies abroad are 
authorized CO checkpoints. If in 
doubt, consult the WAZ Award 
Manager. Any legal type of emis-
sion may be used, providing 
communication was estab-
lished after November 15, 1945. 

The official CO WAZ Zone 
Map, and the printed zone list 
which follows these rules, will 

be used in determining the zone 
in which a station is located. 

Confirmation must be accom-
panied by a list of claimed 
zones, using CO form 1479, 
showing the call letters of the 
station contacted within each 
zone. The list should also clearly 
show the applicant's name, call 
letters, and complete mailing 
address. The applicant should 
indicate the type of award fo• 
which he is applying, such as 
all-SSB, all-CW, or mixed. In re-
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mote locations and in foreign 

countries, a handwritten list 

may be submitted and will be ac-

cepted for processing, provided 
the above information is shown. 

All contacts must be made 
with licensed, land-based, ama-

teur stations operating in au-

thorized amateur bands. 

All contacts submitted by the 

applicant must be made from 

within the same country. It is 

recommended that each QSL 
clearly show the station's zone 

number. When the applicant 

submits cards for multiple call-
signs, evidence should be pro-

vided to show that he or she also 
held those call letters. 

Any altered or forged confir-

mations will result in permanent 

disqualification of the ap-
plicant. 

Include with the application 

the processing fee (subscribers, 

$4.00; non-subscribers, $10.00) 
and a self-addressed envelope 
with sufficient postage stamps 

or international reply coupons 
to return the QSL cards by the 
class of mail service desired and 

indicated. CQ subscribers 
should include a recent mailing 
label (or copy) with application. 
International reply coupons 

equal in redemption value to the 

processing fee are acceptable. 
Checks should be made out to 
Mr. Leo Haijsman, WAZ Award 

Manager. 

In addition to the convention-
al certificate for which any and 

all bands and modes may be 

used, specially endorsed and 

numbered certificates are avail-
able for phone and single-side-
band operation. The phone cer-
tificate requires that all con-

tacts be two-way phone; the 

SSB certificate requies that all 
contacts be two-way SSB. 

If, at the time of the original 
application, a note is made 

pertaining to the possibility of a 

subsequent application for an 
endorsement or special certifi-
cate, only the missing confirma-

tions required for that endorse-
ment need be submitted with 
the later application, provided a 

copy of the original authoriza-

tion signed by the WAZ manager 
is enclosed. 
Decisions of the CO DX 

Awards Advisory Committee on 

any matter pertaining to the ad-

ministration of this award will 
be final. 

All applications should be 
sent to the WAZ Award Manag-
er, W4KA, after the QSL cards 

have been checked by an au-

thorized CQ checkpoint. 

Zone maps, printed rules, and 

application forms are available 
from the WAZ Award Manager. 

Send a self-addressed envelope, 
4" x 91/2 " with 28cc postage, or 

a self-addressed envelope and 
2 IRCs. For rulings on border-

line areas, consult the WAZ 
Award Manager. 

SINGLE-BAND WAZ 

Since January 1, 1973, WAZ 
awards have been issued to 

licensed amateur stations pre-
senting proof of contact with 
the 40 zones of the world on one 

of the five high-frequency 

bands, 80-10 meters. Contacts 

for a single-band WAZ award 

must have been made after 0000 
hours GMT, January 1, 1973. 

Proof of contact shall consist of 
proper QSL cards checked by 

the DX Editor, the WAZ Manag-

er, or an authorized CO check-
point. Single-band certificates 
will be awarded for both two-

way phone, including SSB, and 

two-way CW. The single-band 
WAZ program is governed by the 
same rules and uses the same 
zone boundaries. 

5-BAND WAZ 

On January 1, 1979. the CO DX 

Department, in cooperation with 
the CO DX Awards Advisory 
Committee, announced the 

5-band WAZ. 

Applicants who succeed in 

presenting proof of contact with 
the 40 zones of the world on the 

five high-frequency bands -80, 

40, 20, 15, and 10 meters (for a 
total of 200) —will receive a 

special certificate in recognition 
of this achievement. 
These rules were in effect as 

of July 1, 1979, and supercede 
all other rules. Five-band WAZ 
will be offered for any combi-

nation of CW, SSB, phone, or 
RTTY contacts, mixed-mode on-
ly. Separate awards will not be 
offered for the different modes. 

Contacts must have been made 

after 0000 hours GMT, January 
1, 1979. Proof of contact shall 
consist only of proper QSL 
cards checked by the WAZ 

Award Manager, W4KA. The 
first plateau will be a total of 150 

zones on a combination of the 

five bands. Applicants should 

use a separate sheet for each 

frequency band, using CO form 
1479. 

A regular WAZ or single-band 
WAZ will not be a prerequisite 

for a 5-band WAZ certificate. All 

applications should show the 

applicant's WAZ number. 

After the 150-zone certificate 
is earned, the final objective is 

200 zones for a complete 5-band 

WAZ. CO is donating plaques 
for the first 5 winners, after 
which the applicant will have a 

choice of paying a fee for his 
plaque and/or applying for an 

endorsement commemorating 

this achievement. 

The applications should be 
sent to the WAZ Award Manag-

er, W4KA. The 5-band award is 

governed by the same basic 

rules as for the regular WAZ and 
uses the same zone boundaries. 

THE WPX AWARD 

The CQ WPX award recog-
nizes the accomplishments of 

confirmed QS0s with the many 

prefixes used by amateurs 
throughout the world. Separate 

distinctively-marked certifi-

cates are available for 2 x SSB, 
CW, and mixed modes, as well 
as the VPX award for shortwave 

listeners and the WPNX award 
for Novice amateurs. 

All applications for WPX cer-
tificates (and endorsements) 

must be submitted on the offi-
cial application form CQ 1051A. 

This form can be obtained by 
sending a self-addressed 

stamped envelope to the WPX 
Award Manager, Bob Hunting-
ton K6XP, 5014 Mindora Dr., Tor-

rance CA 90505. It is highly de-
sirable to use business-size en-
velopes, 81/2" x 11", for this 

purpose. 

All QS0s must be made from 
the same country. All call let-

ters must be in strict alphabeti-
cal order and the entire call 
must be shown. All entries 

must be clear and legible. 
Certificates are issued for the 

following modes and numbers 
of prefixes (crossmode QS0s 
are not valid for the CW or 2 x 

SSB certificates): mixed (any 

mode)-400 prefixes confirmed; 
CW -300 prefixes confirmed; 

2 x SSB —300  prefixes  con-

firmed. Separate applications 

are required for each mode. 

Cards need not be sent but 

must be in the possession of the 
applicant. Any and all cards may 

be requested by the WPX Award 
Manager or by the CQ DX 
Committee. The application fee 

for each certificate is $4.00 for 

subscribers and $10.00 for non-
subscribers, or the equivalent in 

IRCs. All applications and 
endorsements should be sent to 
the WPX Award Manager. 

Prefix endorsements are is-

sued for each 50 additional pre-

fixes submitted. Band endorse-
ments are available for working 

the following numbers of 

prefixes on the various bands: 

1.8 MHz-50; 3.5 MHz-175; 7 

MHz-250; 14 MHz-300; 21 

MHz-300; and 28 MHz -300. 

Continental endorsements are 

given for working the following 
numbers of prefixes in the re-

spective continents: North 

America -160; South Amer-
ica -95; Europe -160; Afri-

ca -90; Asia -75; and Oceania 
—60.  Endorsement  applica-

tions must be submitted on CO 

form 1051A. Use separate appli-
cations for each mode and be 

sure to specify the mode of your 

endorsement application. For 

prefix endorsements, list only 
additional call letters confirmed 

since the last endorsement ap-
plication. 

A self-addressed envelope 
and $1.00 or 5 IRCs are required 
for endorsement stickers. 
The two or three letter/ 

numeral combinations which 
form the first part of any ama-

teur call will be considered the 

prefix. Any difference in the 
numbering, lettering, or order of 

same shall constitute a sepa-
rate prefix. The following would 
be considered different: W2, 

WA2, WB2, WN2, WV2, K2, and 
KN2. Any prefix will be consid-

ered legitimate if its use was li-
censed or permitted by the gov-

erning authority in that country 
since November 15, 1945. 

A suffix would designate por-
table operation in another coun-
try or call area and would count 

only if it is the normal prefix 

used in that area. For example, 
K4I1F/KP4 would count only if it 

is the normal prefix used in that 
area. For example, K4I1F/KP4 

would count as KP4. However, 

KP4XX/7 would not count as 
KP7 since this is not a normal 

prefix. Suffixes such as /M, /MM, 
/AM, /A, and /P are not counted 

as prefixes. An exception to this 
rule is granted for portable 

operation within the issued call 
area. Thus, contacts with a spe-

cial prefix such as WS2JRA/2 

count for WS2; however, 
WS2J RA/3 would count for W3. 

All calls without numbers will 

be assigned an arbitrary 0 plus 

the first two letters to constitute 
a prefix. For example, RAEM 

counts as RA0, AIR as A10, 

UPOL is UP@ All portable suf-

fixes that contain no numerals 
will be assigned an arbitrary 0. 
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For example, W4BPD/LX counts 
as LAD and WA6QGW/PX counts 
as PXO. 

THE VPX AWARD 

The VPX, or verified prefixes 
award, can be earned by short-
wave listeners (SWLs) who pos-
sess QSL cards confirming re-
ception of at least 300 different 
amateur prefixes. No mode 
endorsements are available. 
Applications are submitted to 
the WPX Award Manager in ac-
cordance with the WPX rules. 

THE WPNX 

The WPNX award can be 
earned by USA Novices who 
work 100 different prefixes prior 
to receiving a higher-class 
license. The application may be 
submitted after receiving the 
higher license, providing the ac-
tual contacts were made as a 
Novice. Prefixes worked for the 
WPNX award may later be used 
for credit toward the WPX 
award. 
The rules for the WPNX award 

are the same as for WPX, except 
that only 100 prefixes must be 
confirmed and that applications 
are sent to the WPX Award 
Manager. 

THE CO DX AWARD 

The CO CW DX award and CO 
SSB DX award are issued to any 
amateur station submitting 
proof of contact with 100 or 
more countries on CW, or SSB. 
Applications should be submit-
ted on the official CQ DX award 
application. 
All QS0s must be 2-way SSB 

or 2-way CW—crossmode or 
one-way OSOs are not valid for 
the CO DX awards. QSLs must 
be listed in alphabetical order by 
prefix and all OSOs must be 
dated after November 15, 1945. 
Except for the mobile endorse-
ment, all QS0s must be made 
from the same call area. 
QSL cards must be verified by 

one of the authorized check-
points for CO DX awards or 
must be included with the appli-
cation. If cards are sent directly 
to the Award Manager, Billy 
Williams N4UF, 911 Rio St. 
Johns Dr., Jacksonville FL 
32211, postage for their return 
by first-class mail must be in-
cluded. If certified or registered 
mail return is desired, sufficient 
postage should be included. 
Country endorsements for 

150, 200, 250, 275, 300, 310, and 
320 countries will be issued. To 
promote multiband usage and 

special operating skills, special 
endorsements are available as 
follows: 
• a 28-MHz band endorsement 
for the 100 or more countries 
confirmed on the 28-MHz band; 
•a  3.5/7-MHz  band  en-
dorsement for 100 or more coun-
tries confirmed using any com-
bination of the 3.5- and 7-MHz 
bands; 
• a 1.8-MHz band endorsement 
for 50 or more countries con-
firmed on the 1.8-MHz band; 
• a ORPp endorsement for 50 or 
more countries confirmed using 
5 Watts input or less; 
• a mobile endorsement for 50 
or more countries confirmed 
while operating mobile. The call 
area requirement is waived for 
this endorsement; 
• an SSTV endorsement (CO 
SSB DX award only) for 50 or 
more countries confirmed using 
2-way slow-scan TV; 
• an OSCAR endorsement for 
50 countries confirmed via am-
ateur satellite. 

A fee of $4.00 for subscribers 
and $10.00 for non-subscribers 
(or the equivalent in IRCs), to de-
fray the cost of the certificate 
and handling, is required for 
each award. An SASE or one IRC 
is required for each en-
dorsement. 
The ARRL DXCC country list 

constitutes the basis for CO DX 
award country status. Deleted 
countries will not be valid for the 
CO DX award. Once a country 
has lost its status as a current 
country, it will automatically be 
deleted from our records. 
All contacts must be with 

licensed land-based amateur 
stations working in authorized 
amateur bands. Contacts with 
ships and aircraft cannot be 
counted. 

USA-CA AWARD PROGRAM 

The United States of America 
Counties award, sponsored by 
CQ, is issued for confirmed con-
tacts with specified numbers of 
US counties under rules and 
conditions hereafter stated. 
The USA-CA is issued for 

seven (7) different classes, each 
a separate achievement as en-
dorsed on the basic certificate 
by the use of a special seal for 
each higher class. Also, special 
endorsements will be made for 
all-one-band or -mode opera-
tions subject to the rules. 
Class USA-500 requires 500 

counties, USA-1000 requires 
1000 counties and 25 States, 
USA-1500 requires 1500 coun-

ties and 45 states, USA-2000 re-
quires 2000 counties and 50 
states, USA-2500 requires 2500 
counties and 50 states, 
USA-3000 requires 3000 coun-
ties and 50 states, and the ulti-
mate award, USA-3074-CA, is is-
sued for all 3074 counties in all 
50 states. The USA-3074 award-
ee is given a special honors 
plaque for a cost of $35. 
USA-CA is available to all li-

censed amateurs everywhere in 
the world and is issued to them 
as individuals for all county con-
tacts made, regardless of calls 
held, operating QTHs, or dates 
whatever. Special USA-CAs are 
also available to SWLs on a 
heard basis. 

All contacts must be con-
firmed by QSL and such QSLs 
must be in one's possession for 
identification by certification of-
ficials. Any QSL card found to 
be altered in any way disquali-
fies the applicant. 
For mobile and portable oper-

ations, the postmark will iden-
tify the county unless informa-
tion stated on QSL cards makes 
other positive identification. In 
the case of cities, parks, or 
reservations not within counties 
proper, applicants may claim 
any one of the adjoining coun-
ties for credit (once). 
The USA-CA program will be 

administered by a CO staff 
member acting as USA-CA cus-
todian, and all applications and 
related correspondence should 
be sent directly to him at his 
0TH. Decisions of the custodian 
in administering these rules and 
their interpretation (including 
future amendments) are final. 

The scope of USA-CA makes 
it mandatory that special record 
books be used for application. 
For this purpose, CO has pro-
vided a 64-page, 41/4 " by 11" 
record book which contains 
application and certification 
forms and which provides 
record/log space meeting the 
conditions of any class of award 
and/or endorsement required. 
A completed USA-CA record 

book constitutes the medium of 
basic application and becomes 
the property of CO for record 
purposes. On subsequent appli-
cations for either higher classes 
or for special endorsements, ap-
plicants may use additional 
record books to list required 
data or may make up their own 
alphabetical lists conforming to 
requirements. 
Record books can be ob-

tained directly from CO, 76 N 

Broadway, Hicksville NY 11801 
for $1.25 each. We recommend 
that two be obtained: one for 
application use and one for 
personal file copy. 
To apply, make the record 

book entries necessary for 
county identity and enter other 
log data necessary to satisfy 
any special endorsements 
(band/mode) requested. 
Be sure to have the certifica-

tion form provided signed by 
two licensed amateurs (General 
class or higher) or an official of a 
national-level radio organization 
or affiliated club, verifying that 
QSL cards for all contacts as 
listed have been seen. The USA-
CA custodian reserves the right 
to request any specific cards to 
satisfy any doubt whatever. In 
such cases, applicants should 
send sufficient postage for re-
turn of cards by registered mail. 

Send the original completed 
record book (not a copy), cer-
tification forms and handling 
fee. The fee for non-subscribers 
to CO is $10.00 or 40 IRCs; for 
subscribers, the fee is $4.00 or 
12 IRCs. CO subscribers should 
include a recent mailing label 
with their application (or copy). 
Send to USA-CA Custodian, Ed 
Hopper W2GT, Box 73, Rochelle 
Park NJ 07662. For later applica-
tions for higher class seals, 
send the record book or a self-
prepared list (per rules) and 
$1.25 or 6 IRCs (handling 
charge). For application for later 
special endorsements (band 
mode) for which certificates 
must be returned for endorse-
ment, send certificates and 
$1.50 or 8 IRCs for handling 
charges. Note: At the time any 
USA-CA award certificate is be-
ing processed, there are no 
charges other than the basic 
fee, regardless of the number of 
endorsements or seals; like-
wise, one may skip the lower 
classes of USA-CA and get 
higher classes without losing 
any lower awards credits or pay-
ing any fee for them. 

SALMON-A-RAMA 

The Racine Megacycle Club 
will be operating W9UDU, a spe-
cial event station, during 
SALMON-A-RAMA from July 
10th through July 18th, 1982. Op-
erating dates and times: July 10, 
11, and 17-1100Z-2300Z; July 
18-1100Z-2000Z. Frequency: 
Fish locators have identified 
good fishing grounds in the 
General portion of the phone 
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bands on 10, 15, and 20 meters. 
Go fishing for W9UDU and re-
ceive a special QSL for an SASE 
to: W9UDU Racine Megacycle 
Club, c/o American Red Cross-
Lakeshore Counties, 4521 Tay-
lor Avenue, Racine WI 53405. 
For more information, con-

tact David Voss WB9USI, Presi-
dent, Racine Megacycle Club, 
3333 Standish Lane, Racine WI 
53405. 

WAPAKONETA OH 

The Reservoir Amateur Radio 
Association will operate K8QYL 
from 1300Z July 17 to 0400Z July 
18 and again from 1300Z to 
1900Z, July 18, from the birth-
place of Neil Armstrong, the 
first man on the moon. Frequen-
cies: phone-3940, 7260, 14285, 
21360, and 28590, plus or minus 
ORM; CW-50 kHz up from the 

bottom of the band at the begin-
ning of the odd hours. Check-ins 
invited on K8QYL/R (147.93/ 
147.33). Certificate for QSL and 
SASE to: K8QYL, PO Box 268, 
Celina OH 45822. 

TOM SAWYER DAYS 

The Hannibal Amateur Radio 
Club, Inc., will issue a second 
annual special certificate from 
the National Tom Sawyer Days 
celebration in Mark Twain's boy-
hood hometown, Hannibal, Mis-
souri, on July 3-4, 1982. Hours: 
1500-2100 UTC both days. Fre-
quencies: phone-7.245, 14.290, 
21.400, and 28.700; CW-7.125 
and 21.125 MHz. The club will 
also be observing our 50th anni-
versary. Help us celebrate! To 
receive the certificate, send a 
large (8" x 10") SASE and your 
personal QSL card confirming 

the contact to the Hannibal 
Amateur Radio Club, Inc., 
W0KEM, 2108 Orchard Avenue, 
Hannibal MO 63401. 

BONFIELD IL 

Commemorative amateur ra-
dio station K9JLK will be operat-
ing from the Bonfield, Illinois 
centennial celebration from 
1300Z, July 4, 1982, through July 
5. Operating frequencies will be 
223.50, 144.250 (SSB), 146.520 
(FM), 50.115, 28.600, 21.400, 
14.325, 7.275, and 3.8-3.9. For 
QSL, send an SASE to Jerry 
Whalen WB9W0C, RR 2, Kanka-
kee IL 60901. 

WINONA MN 

The Winona (MN) ARC will op-
erate WBONIU on July 3 to com-
memorate the 125th anniversary 
of the signing of the charter of 

the city of Winona. Winona is a 
river town in SE MN. The station 
will operate from 1500Z to 2100Z 
on 7.245, 14.290, 2t365, and 
28.650 MHz. A special QSL for 
working this station will be avail-
able by SASE to Erik W. Brom 
WBeNIU, 3655 6th St., Winona, 
MN 55987. Other area stations 
will also be using these cards. 

CELINA OH 

The Reservoir Amateur Radio 
Association will operate W8DN 
from 1300Z to 1800Z, July 24, 
from the courthouse lawn dur-
ing the Celina Lake Festival. 
Frequencies: phone-3940, 
7260, 14285, 21360, 28590, plus 
or minus QRM. Check-ins are in-
vited on WB8FNB/R on 146.01/ 
146.61. Certificate for QSL and 
SASE to W8DN, PO Box 268, Ce-
lina OH 45822. 

LETTERS 
KB7NW A WINNER 

I would like you to know that 
the article "Pacific Odyssey" by 
KB7NW was one of the best I 
have read in a long time. I 
thought the way it was orga-
nized and presented was top-
notch, as was the use of photo-
graphs to supplement the excel-
lent story line. I could almost 
feel I was there! 
If you give awards for well-

presented articles, J.D. Binders' 
"Pacific Odyssey" to Kingman 
and Palmyra sure get my vote! 
This article is a credit to your 

magazine. 

Homer Lasitter W6OX 
La Jolla CA 

We're glad you liked "Pacific Od-
yssey," Homer. And thanks for 
writing. Not only will the author 
enjoy your comments, the 73 
staff appreciates the feedback. 
We encourage readers to let us 
know when they particularly like 
(or dislike) something in 73. -
N8RK. 

NO NUKES-1 

I am a firm believer in our First 
Amendment rights, but I take is-
sue with the basic premise of 
the May, 73, article, "Surviving 
the Unthinkable." Yes, I agree 
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that hams have a responsibility 
to be prepared for emergencies, 
but nuclear war IS unthinkable. 
There would be NO survivors. 
Preparing for a nuclear holo-
caust assumes there must be 
one, and that attitude just might 
help it happen. Hams should not 
give in-we must fight for our 
right to a life of peace. 

David Stoft WD6DXX 
Spokane WA 

NO NUKES-II 

I am upset by the "Surviving 
the Unthinkable" article in your 
May, 1982, issue, for several rea-
sons. A sense of practicality 
plus the firm grasp on Murphy's 
Law which most amateurs have 
should reveal the weaknesses 
of the FEMA claims for how we 
shall evacuate. Missiles take on-
ly 30 minutes to arrive, and it will 
take far longer for all those in 
target areas to depart. To hope 
for any better circumstances is 
to hope that one's new antenna 
installation is going to go in 
without a hitch. Wishful thinking 
will not hack it. 
True, amateurs can help in al-

most any emergency, but I feel 
that all amateurs should be 
burning the airwaves now to try 
to talk to anyone anywhere on 
the planet to forward the goal of 
preventing "the unthinkable." 

To cheerfully accept ten million 
deaths is insanity, no matter 
what the format! 
I sense that this is another 

"Gee, gosh, we can be so help-
ful" article. I do not want to be in 
the position of trying to provide 
emergency service to what 
would be left. I would rather 
work now at some other solution 
to the problem than get first-
hand experience on how Murphy 
would operate with nuclear 
weapons as tools of his "what-
ever can go wrong, will" policy. 
Amateurs have a unique abili-

ty to speak to peoples of other 
countries. Let's use that ability 
to forward efforts to prevent a 
nuclear conflict, rather than be-
come another vulture watching 
over a possibly dying America 
as a part of this government's 
new Civil Defense push. 

David Gibbons 
Carmichael CA 

BASH REHASH 

Concerning the ongoing Dick 
Bash story, I'd like to add anoth-
er log to the fire. 

When's the last time you sat 
back in your favorite chair with a 
copy of QSTs 0 & A manual? 
Unless you're sitting on a bed of 
nails with five kids screaming 
around you and the TV set too 
loud, within a few minutes after 
opening the front cover, you'll 
be checking the insides of your 
eyelids for holes. In short, it's 
more boring than a monotonous 
voice telling you last week's 
news. 

The questions in that vener-
able manual are not quite the 
same as found on the FCC tests, 
but then again, if you look close-
ly, they're not all that much dif-
ferent, either. The tricky part is 
trying to wade through what is 
termed an answer without hav-
ing to reread it many times. By 
then, your attention and pa-
tience are wearing thin. After a 
few pages of this you begin to 
wonder if it's worth it. Those of 
stout heart and strong desire 
may make it just a bit further, 
but eventually the book is 
closed and gathers dust. The 
Ameco Study Guide is not quite 
as bad as it lays out the explana-
tion without so much fairy dust 
sprinkled on it. If you haven't 
had the time to look over one of 
Dick Bash's books, he does give 
the test question and the test 
answer, but it doesn't just stop 
there. It explains why that is the 
correct answer and does it with 
enough literary flair to keep your 
interest to the point of making a 
more lasting impression. 

For several years in the Army, 
I taught basic electricity and air-
craft electrical systems to ser-
vicemen who not only didn't 
want to be there, but some of 
them shouldn't have even been 
there to begin with. Vietnam 
caused some barrel scraping 
near the end. How do you teach 
people like that? You create an 
atmosphere or situation that 
captures their interest. It wasn't 
easy and most instructors didn't 
even try, but when you succeed-
ed you knew it and the students 



knew it, too. I was also partly re-
sponsible for writing tests and 
lesson plans. My approach was 
somewhat similar to Dick's al-
though greatly restricted due to 
bureaucratic regimentation. 

Have you ever met Dick Bash? 
He's outgoing and congenial 
but a bit of a maverick, like most 
people who create or lead. He 
saw a weakness in the self-tu-
torial method of teaching a com-
plex subject that was sorely 
lacking in instructional material 
that filtered out the black boxes, 
witches, and demons. There are 
those in this world who consider 
electronics as "black magic" 
and some of them are hams. Ba-
sic electricity, if taught properly, 
can be interesting and informa-
tive. If college courses are of-
fered for electronics, how does 
the average person expect to 
learn it without some help? 

Letters to editors are strange 
things. This is my first and prob-
ably last one. Every subscriber 
gets to read the editorial— 
which is really only one man's 
opinion—and the mass is left to 
draw its own conclusions but 
based only on the editorialized 
facts. The editor may consider it 
his prerogative to tell it the way 
he sees it, and who's to dispute 
it? I feel you were wrong to so ve-
hemently condemn Dick Bash 
as you did and not give everyone 
the facts of what the book is 
really like. I've met Bash class 
graduates and find them no dif-
ferent from hams I met 10 or 15 
years ago. We need to increase 
and strengthen our numbers 
and I don't feel one bit like 
we're compromising ourselves 
with Dick's books. 

I can almost understand OST 
not wanting to run his ads. After 
all, a "non profit" organization 
in the publishing business with 
a corner on most of the "instruc-
tional material" has to protect 
its own interests. Doesn't it? 
What all this boils down to is 
this: Whether you consider the 
Dick Bash books unethical or 
not, they get the job done of in-
forming and teaching. Even my 
wife learned enough to evoke a 
response of, "So that's how it 
works!" I'm not going to fault 
Dick's system one bit because it 
works. What I do fault is your re-
marks of "poison" and "being 
insidious" without ever telling 
what the books are like and let-
ting people draw their own con-
clusions. I would expect that of 

a rag like the National Enquirer, 
but not from 73 Magazine. 

Fred Palmer WA5WZD 
Corinth TX 

Have I met Bash? Heck, Dick 
worked for us here for a while. 
He drove us crazy and we gave 
up trying to harness him. We 
parted good friends and I think 
stay that way. Dick knows what I 
think of his "system" and why. 
The Bash approach does give 

some slight attention to expla-
nations, but the brunt of his 
books is to present, word for 
word, the questions you are go-
ing to face...and their an-
swers. The one-day intensives 
are designed to fill your short-
term memory with the questions 
and answers, not long-term real 
understanding of electronics 
and radio. If you are unable to 
take the FCC test the next day 
after an intensive by Bash, you 
can be in deep trouble. 
One of the more serious di-

sasters of our whole education-
al process has to do with the 
continued use of short-term 
memory for the passing of tests 
instead of getting the informa-
tion into the long-term memory. 
This is why so many students 
have little recollection of a 
course once they have passed it. 
This was my major gripe with 
college, where the emphasis 
was on read-and-take-a-quiz, 
with little effort to discuss the 
material and thus give it a 
chance to be understood and 
filed away in more permanent 
memory. 
The Navy, on the other hand, 

had a fantastic course in elec-
tronics, where they taught theo-
ry and then immediately took 
you into a lab to work with that 
theory and thus grow to really 
understand it. In classes, we dis-
cussed the theory until we were 
able to think in electronic terms. 
If I'm able to get a college start-
ed, it is going to teach the stu-
dents to think, not memorize. 
They are going to learn about 
electronics and then work with 
it. They will learn about commu-
nications and then learn to de 
sign, build, and service equip-
ment. They will learn computer 
design.. . and repairs. They will 
learn to write programs and fix 
'em. 
It may be that amateur radio 

has so fallen apart under the 
pressures to let in one more 
friend or wife that it no longer is 
even considered important for 
hams to understand radio. If so, 

we should formally agree with 
this and throw away our charter, 
section 97, and put amateur 
radio and CB together into one 
service, being honest about our 
motives. 
Fred, when I suggest that 

hams get mad about this and 
rush to their neighborhood ham 
store and rip Bash's cheat 
books to shreds, I know. . . as do 
you, if you think about it instead 
of reacting... that what will 
happen is a rush to buy these 
short cuts to getting a ticket. 
They do work. It is now possible 
to get a ham ticket without real-
ly knowing a damned thing 
about electronics or radio. Peo-
ple with a knack for the code can 
learn it enough to pass the test 
in about one hour. That's how 
long it took me to get to 5-wpm 
solid copy right from not know-

ing a single character. 
If it's easy ham tickets you 

want, Fred, you've got 'em now. 
But I don't see that bringing in 
many hams. Hell, we can't even 
give ham tickets away these 
days. Now, I may be wrong 
about wanting hams to clean up 
the act...to get our clubs to 
start teaching the fundamentals 
of theory and making sure that 
newcomers qualify. Most of my 
mail says I have a lot of hams 
backing me, but there are oppo-
nents such as you. 
Perhaps we are still being too 

strict in our tests. One could 
certainly make a case for the 
amateur tests being biased so 
that they exclude blacks, wom-
en, Chinese, Latin-Americans, 
and other such groups. Per-
haps it is time for a move to-
ward affirmative action and an 
open-door policy for these un-
der-represented  groups. 
Should we start seeing how 
simple we can make the proce-
dure in order to give these mi-
norities (and the female major-
ity) their "rights"?—Wayne. 

INO MISTEAK HERE 

This letter is in reference to 
FCC  spokesman  Vernon 
Wilson's denial of misspellings 
on FCC code tapes (page 121, 
73, May, 1982). 
Over the last few years I have 

taken one General class test 
and two Extra class tests (one 
failed because of nerves and 
pressures and one passed with 
100% a month later). I found 
these tests to be difficult. How-
ever, there were no misspelled 
words, irregularities, or even 

sneaky tricks. I even had Spring-
field on one (spelled correctly). 
Interestingly, one fellow told me 
after the test that he had copied 
Springvale; another had copied 
Springdale. 
Under the extreme pressure 

we hams generate within our-
selves at test time, I believe it is 
quite possible to sincerely, but 
incorrectly, copy "mistakes" 
that simply are not there. 

Lincoln Thomer KS2H 
New York NY 

KS2H's letter is like several oth-
ers we have received. No one 
has come forward with docu-
mented evidence of a misspell-
ing on the FCC code exams. — 
N8RK. 

BRAINS NOT FISTS 

I have here in front of me the 
March issue of 73 Magazine, but 
what I want to talk about is not 
how much I like it but your stand 
concerning the requirement for 
the Morse-code test. 
There should be no question 

but that in this day and age of 
space exploration and digita. 
electronics, this requirement is 
pathetically antiquated and 
comparable to requiring Grey. 
hound drivers to know how to 
handle a Conestoga wagon. It 
serves no purpose other than to 
keep away from amateur radio 
technically competent people 
who have neither the patience 
nor the time to waste in learning 
a skill that has no place in state-
of-the-art electronics. 
All of the surveys that showed 

"overwhelming opposition" to a 
no-code license have been per-
formed with no objectivity and a 
lot of bias in a group of individu-
als who had a vested interest in 
the outcome. Nobody should be 
a part of, or a judge in, a contest 
of any kind who thinks: "What? 
A no-code license? Over my 
dead body! Let them sweat ,t 
out as I did!" You don't have to 
be endowed with divinatory 
powers to know beforehand the 
outcome of such a survey. In 
other words, newcomers not 
welcome! 
Keep up the good work and be 

sure that once again we will see 
in the future who was right. 
What we need today is brain, not 
fist! Your suggestion to use 
technical knowledge as a filter, 
instead of Morse-code skill, 
does make a lot of sense. 
Oh, by the way, let me tell you 

that I am not a frustrated would-

73 Magazine • July, 1982  131 



be ham who flunked the code 

test. Many years ago, more than 

I care to remember, I had to get a 

commercial second-class radio 

operator's license (including 

Morse at 20 wpm), and to this 
day I fail to see what good can 

come to amateur radio by turn-

ing the code skill into a fetish. 

It is about time that some 

common sense is written into 

these regulations. 

Paulo G. Lefevre 

PY1AOLJCT1EM 

Carcavelos, Portugal 

0/6, — Wayne. 

HORSERADISH DISPLAY 

I've been fascinated by QSL 

cards since I was an SWL in the 

early 1950s. A QSL is a special 

thing —representative of the in-

dividual, locale, and country of 

origin. I am quite aware of the 

expense involved, be it the sim-
plest "Quick Print Shop" shot of 
a hand drawing or the elaborate 

five-run or color photographic 
rendition. 

The thing that moved me to 
write this letter is the volume of 

cards seen since become a DX 
QSL manager (CE5BYY). Gentle-

men —the ladies are now left 
out, they do it right —the blotter 

paper and repetitiously inane 
renderings passing this way 
don't even rate a shoe box as a 
repository. As a person driving 

up in an unwashed, beat-up au-
tomobile makes a lasting first 

impression, so do your cards. 

It pains me to see that cards 
from the South Pacific that ten 

short years ago had swallowtail 

butterflies, birds of paradise, 

and outrigger canoes now look 
like the cards of members of the 
Southern California DX Club. 

How many cards can a person 

with DXCC, WAZ, and God-

knows-what-all possibly send? 

Economy seems to rule, how-

ever, and I would offer the fol-
lowing comments. 

1. Lack of return postage is a 

paramount issue as it makes the 

card expense critical. 
2. The card's free, the freight 

ain't. 
3. If you care and really have 

had at least one original thought 

in your life, consider the fact 

your card represents you, so do 

it cute, professionally, or at 
least in good taste and design. 

If you're tired of seeing your 
country QSL display looking like 

horseradish and mustard, the 

solution really rests with you 
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and the merchants of mediocri-

ty who simplify the continuation 

of the problem. The DX is really 

waiting for you to get your act 
together. 

Terry F. Staudt WOWUZ 

Evergreen CO 

Readers who don't like horse-
radish are encouraged to submit 

a QSL card to 73's monthly con-

test. You will find details with 

this month's winner. —N8RK. 

DX FOR THE BLIND 

Two years after losing my 

sight from detached retinas, I 
obtained my Novice class li-

cense. Six months later, I 

achieved General class status 

and have been a DXer ever 
since. Two common problems 

for the blind DXer are the inabili-

ty to obtain current DX informa-
tion and the difficulty of filling 

out DX cards. 
I am writing this letter to in-

form blind DXers of a new and 

exciting service. The Braille DX 

Service provides: (1) a monthly 

cassette recording of current DX 

activity and expeditions, as well 
as important QSL information, 
and featuring the Kansas DX As-

sociation monthly newsletter, 
(2) a current DXCC countries list 
in Braille or on cassette tape, in-

cluding regular up-to-date prefix 

changes, and (3) a personal QSL 
manager for outgoing cards. 

Volunteers fill out the blind DX-

er's QSL cards, and log informa-

tion is passed, either by on-the-

air schedules or simply by mail-

ing the information direct to the 
volunteer. Log information can 

be recorded on cassette tape 
and mailed to the volunteer. 
Membership is simply a one-

time $2.00 donation to help pur-
chase blank cassette tapes for 

the monthly newsletter. The 

Kansas DX Association has 

demonstrated their interest in 

this program by providing a cas-

sette recording of the monthly 
newsletter and volunteer QSL 

managers for the blind DXer. 

Phil Scovell AFOH 
Lakewood CO 

3 CHEERS FOR MFJ 

I want you to know about an 

experience I had with one of 

your advertisers. Two years ago 
at the Atlanta Hamfest I pur-

chased an MFJ-962 antenna 
tuner. Well, as you might know, I 
probably loaded it wrong and 

blew a small coil in the swr 

bridge circuit. I called them on 

their WATS line, and it was not 

until later that I read down the 
page a bit and saw that I had 
called the sales number and not 

the parts and service depart-

ment. A very pleasant YL an-

swered and, not understanding 
what I wanted to order, she con-

nected me to an OM by the name 

of Stan. I explained to Stan that I 

had blown the coil, that the unit 

was out of warranty, and that I 
wanted to order another. Well, a 

strange thing happened for 

these times, as Stan refused to 

sell me the coil; instead, he in-

sisted that I give him my name 
and address and he would get 

one out to me in the mail... at 

no charge! Now that is what I 

call darn good business PR. 
It was not so much the cost 

(or in this case, non-cost) as it 

was the pleasant manner in 

which this was handled, and I 
would appreciate it if you would 
let your readers know about one 

of the "good guys" — MFJ Enter-

prises of Mississippi State, Mis-

sissippi. 

Don Williams Sr., Publisher 

68 Micro Journal 
Hixson TN 

HAM PEACE CORPS 

In your 73 issue of November, 

1981, I saw your editorial about 

South Africa and would like to 

record my disapproval of your 
visit to the Republic of South Af-

rica. 

South Africa is the only re-
maining country which violates 

human rights on the basis of 
race (skin pigmentation). This vi-

olation is perpetual and cannot 

be transcended (because you 
cannot change your color) and 

is grossly unfair to its people 
and the people of the world (be-

cause such ideas might spread 
out of South Africa to the rest of 
the world again). Therefore, it is 

necessary to fight such an un-
fair system by all means, includ-

ing withholding technology, 

sports contacts, amateur radio 

contacts, etc. 
Why? Because the racist mi-

nority in power (which does not 
include all South African whites) 

can use such technology to op-
press the majority and interna-
tional sports and cultural con-

tacts to win international ac-
ceptance and legitimacy. Build-

ing up communication technol-

ogy through amateur radio is 
one such example—communi-

cation technology can be used 

to spread ideas of apartheid and 
for police and military purposes. 

You might say, sure, South Af-

rica violates human rights, but 

what about other dictatorial re-
gimes in Africa/South America/ 

Asia? There, oppression is 

through ideology (belief sys-

tems) or money (class back-

ground of a person), etc., and 

boycott action against them is 

valid and is practiced, e.g., 
against Chile, Poland, etc. The 
only similar case is the caste 

system, as it is practiced in the 
feudal and backward areas of 
India—where you are born into a 

caste and are discriminated 

against. 

As a citizen of a multi-racial 

democracy (the same as in your 

case) where people of various 

races (Caucasian, Mongolian, 
and Negroid) live in harmony, 
settle, and marry across regions 

and are guaranteed the same 
constitutional rights, I think it is 

our duty to discourage contacts 
with South Africa. 

Right now, the Republic of 
South Africa is involved in a PR 
campaign (albeit the organiza-

tion of such a campaign may 
well be loose) and is trying to get 
scientists, scholars, and sports-

men to visit them (e.g., UK crick-

et players, Taiwanese scholars, 
etc.). Clever as they are, they 

sent Dr. Christian Barnard (the 
famous heart surgeon and a be-

liever in racism) to India, know-

ing that he would be the least 

objectionable here. 

I respect 73 for its boldness 

(in criticism of regulatory 
bodies), its presentation (which 

is lucid and interesting), and its 

keeping abreast of new technol-

ogy, and this is the very first 

time I feel the urge to express 
my disapproval. I hope that you 

will take it in a constructive spir-
it and respond to my arguments. 

Gopal Kamat VU2JE 
Bombay, India 

Well, Kamat, just in case there 

are some readers who agree 
with your thinking, it might be 

prudent to answer your criti-
cisms. Let's go back a few years 
to the time when the US was in-
volved with Vietnam. Recall with 

me, if you will, that my country 

was being severely criticized by 
much of the world. Many people 

were busy not visiting the US be-



cause it was involved in that un-
popular war. 
Possibly, Kamat, you were 

not a reader of 73 during those 
years. If you had been you would 
know that there were a number 
of Americans who were not in fa-
vor of the war. Some reacted by 
being completely negative 
about it... just get out and 
leave 'em alone. Others recog-
nized the problems involved, but 
felt that there was more than 
one way to respond. Indeed, I 
made a trip around the world 
and talked with hams in many 
countries about the situation. 
As a result, I developed a plan 
which I felt was far better than 
fighting. I distilled the ideas Iran 
into in Yugoslavia, Thailand, 
Singapore, and New Caledonia 
as I talked with hams in these 
countries. 

My plan seemed relatively 
simple, workable, and most like-
ly to result in avoiding further 
bloodshed. I am convinced that 
if the US had followed it that a 
unified Vietnam would be free of 
communism... as would Laos 
and Cambodia. I wrote of my 
plan in 73 and got hundreds of 
letters supporting it. I also sent 
it to Congress, but as far as I 
know not one copy ever got 
through the assistants. I failed 
. . . but at least I tried. 
Now, about South Africa. 

Sure, many people are at odds 
with the South African govern-

ment. But does that mean that 
we have to hate South Africans? 
What possible benefit is that to 
anyone? I went to South Africa 
to visit the hams and computer 
fanatics, not the government. 
As a matter of fact, I don't think I 
met anyone from the govern-
ment. 
The people that I did meet and 

talk with are as helpless about 
the policies of their government 
as I was about mine. They, sad-

ly, have far less freedom to 
speak up in criticism... but 
then there are very few coun-
tries which are as permissive as 
the US. And remember, please, 
that there are some government 
agencies in the US which will 
not permit open criticism. Our 
country is good in many ways, 
but it is far from free as yet. 

May I contrast your negative 
attitude with my positive one. 
You advocate not visiting coun-
tries of which you disapprove. I 
advocate visiting them and ad-
vocating changes to them which 
will improve the situation. In-
deed, while I was in South Africa 
I went on television during prime 
time and said flat out that it was 

time for them to consider mak-
ing some moves to change their 
basic policies. I am told that 
over a million blacks and whites 
saw my broadcast. 
I think I got their attention 

when I put it this way...1 ex-
plained that there are about 59 
countries in Africa and that ap-
proximately 58 of these hate 
South Africa. I suggested that 
perhaps it was time to start do-
ing something to counter this 
. . . and 1 had a positive sugges-

tion, not a negative one. 

As I pointed out, we are enter-
ing an electronic age. Comput-
ers and telecommunications are 
inseparable with the future. I 
also pointed out that unless 
South Africa did something... 
and quickly...the country 
would be passed by in technol-
ogy. To keep up with the need 
for people to invent, build, oper-
ate, and service the technology 
of the future, they are in need of 
tens of thousands of techni-
cians and engineers. 
The only reasonable source of 

this many technical people will 
be for South Africa to make it a 
policy to introduce amateur 

radio and computer clubs in 
their high schools. They will 
have to get teenagers interested 
in technical careers. 
Okay. The next step is an obvi-

ous one. .. the need for techni-
cal colleges to bring these inter-
ested teenagers up to the state-
of-the-art in electronics, com-
munications, and computers. 
This can be done either the ex-
pensive way... by the govern-
ment paying for it. . . or it can be 
done by getting private industry 
to pick up most of the tab. I sug-
gested they consider my plan 
for opening a college which is in-
tegrated with several local elec-
tronics businesses. In this way, 
the students would get the best 
of the formal technical educa-
tion. . . and the practical profes-
sional experience of working 
with a business firm. 
Further, I proposed that they 

include plenty of business 
courses so that the students 
would be well rounded in both 
technical matters and business. 
I suggested that they teach ad-
vertising, writing, speaking, fi-
nance, hiring, personnel man-
agement, purchasing, and so 
on. 
The income from working 

with the on-campus firms would 
keep the end cost of the educa-
tion low and within the reach of 
most middle-income families. 

Then, once this idea had sunk 
in, I proposed what my inter-
viewer called the Electronic 
Peace Corps. This was a plan to 
bring in worthy students from 
the other African counties for a 
free education in this new type 
of school. The cost would be low 
and the students, once they re-
turned to their native countries, 
would soon rise to the top by vir-
tue of their education and expe-
rience. 
The people in the other Afri-

can countries realize that they 

have no opportunity for a good 
education unless they leave 
their country. At present, the on-
ly sources for a free education 
lie in Moscow and Havana. 
These are not very attractive al-
ternatives. Further, the people in 
these countries realize that they 
are on a downward spiral, some-
thing which only an infusion of 
educated people can change. 
The courses in South Africa 

would not, at first, be very popu-
lar because of the hatred. But 
something as valuable as that 
for nothing might overcome all 
sorts of emotional blocks. South 
Africa would have to see that 
the black students were treated 
fairly and given the best of edu-
cations. I think the floodgates 
would open and eager students 
would come in from all over Afri-
ca. 
It will take a long time to 

change Africa... but isn't it 
time to get started? There are 
tremendous resources in Africa 
... with plenty of country for 
farms, millions of educable peo-
ple, and nowhere to go but up. 
Yes, there are tremendous ob-
stacles. I've been there and seen 
them. I've talked about them 
with ham friends in many of the 
African countries. We're looking 
at several generations before 
things are really changed. 
But with educated entrepre-

neurs in more and more African 
countries it could be possible to 
stop the destruction of these 
countries by their despot lead-
ers and to start working for their 
eventual strength. 

Isn't it better to visit a country 
and make a try at doing some-
thing to help change things? 
The thousands of people who 
have not visited South Africa 
have done nothing. It may be 
that my voice has been com-
pletely lost... but I did try. — 
Wayne. 

(  REVIEW 
ICOM IC-4A 440-MHZ HT 

I recently purchased an Icom 
IC-4A 440-MHz hand-held FM 
transceiver because I wanted to 
get on the FM portion of the 
3/4-meter band in the most cost-
effective manner possible. I 
wanted to move up from the Mo-
torola T-44, which lacks frequen-

cy stability and is quite large 
and heavy. I believe that I made 
a very good decision and if you'll 
read on, I'll be glad to tell you 
why. 

First, I decided that my next 
rig would be new. With a unit 
straight from the factory, you 

get some kind of a warranty—at 
least saying that it will work 
right from the start. (Everything 
that I ever bought used always 
had something wrong with it.) 

Usually one faces a minor thing 
such as a noisy volume control 
or a worn-out switch. But if it is 
an intermittent problem that 
wants to be hard to trace down, 
may God help you! Also, when 
people sell their old gear they 
seem to want almost what they 
paid for it way back when. This 
is good salesmanship, I sup-
pose, but I'd rather spend the ex-

tra bucks for state-of-the-art and 

a warranty. 

No Crystals 

Second, I decided that the rig 
would be synthesized. Activity 
on 440 is growing as more and 

more of the two-meter-FM 
crowd are getting one of the cur-
rent crop of 70-cm FM hand-held 
units (lcom IC-4A, Yaesu FT-
708R, Tempo S-4, Santec ST-
440/up). Therefore, more repeat-
ers are bound to appear. 
Transmit and receive crystals 

of the high-accuracy (HA) van-
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Photo A. The IC--4A hand-held 440-MHz FM transceiver. (Photo by 
Michael D. Landis) 

ety go for just over thirteen dol-
lars a copy (anything less just 

doesn't make it). After a one- to 
two-week wait, the crystals ar-
rive, and after installing them in 
the radio, you get to adjust 
those tiny trimmer capacitors 
until you are exactly on frequen-
cy. Also, the price of twenty 
crystals, as an example (ten for 
transmit and ten for receive), 
times thirteen dollars each 
comes to $260, which is about 
what I paid for my IC-4A. 
The IC-4A offers 2000 possi-

ble channels—the top 10 MHz of 

the 420-to-450-MHz band, in 
5-kHz steps. The thumbwheel 
switches select the frequency in 
1-MHz, 100-kHz, and 10-kHz 
steps, with the 5-kHz select 
switch just to the right of the 

thumbwheel switches. (The 
switch at the extreme right is 
not used by !corn— it is there for 
you to wire up a switchable tone 
encoder.) 
The antenna connector is a 

BNC type, and below it are exter-
nal microphone and speaker 
jacks. To the right of the anten-
na connector is an LED which 
lights during transmit. It also 
serves as a battery indicator; if it 
goes out while you are squeez-
ing the push-to-talk switch on 
the left side of the radio, your 
battery has just died. (You can, 
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as soon as you notice the LED 
go out, immediately unkey, then 
key up again and say rapidly, 
This is [your callsigni—clear," 
if this makes you feel better. You 
may even get through. If not, the 
next person in line will probably 
sign you out.) 

On the back of the radio are 
three slide switches. The rf 
power switch, which is the top 

one, selects between .15 Watts 
out in the low position and 1.5 
Watts out in the high position. In 
the low-power position, you 
draw only 43% of the current 
that you do in the high position, 
so you can transmit about twice 
as long. But remember that 
you're putting out only one-
tenth the power. I do not con-

sider this to be a good enough 
trade to warrant the use of the 
low-power position unless I am 
within spitting range of a 
repeater. 

Below the power-select 
switch is a duplex/simplex se-
lect switch, and below that is a 
+ 5-MHz/ — 5-MHz transmit off-
set switch. Don't ask me why 
Icom does not use a single 
three-position switch that has 5 
down, simplex, and 5 up on it. 
My IC-4A does not have an out-
of-band transmit-inhibit circuit 
in it since the HT will transmit 

Photo B. The regulator circuit in the BP-4 case. (Photo by Michael D. 
Landis) 

from 435.000 MHz to 454.995 
MHz when in the duplex mode. 

The microphone is located on 

the front of the radio case to the 
bottom right of the speaker, just 
above the word "microphone" 
that is molded onto the case. I 
was so used to those CB-type 

hand-helds where the speaker is 
used as the microphone that it 
took me a while to realize that I 
was directing my voice into the 
wrong place. Talk into the lower-
right corner of the speaker 
where there is a little rectangu-
lar slot cut into the case, and 

you will get full audio quality! 

The unit comes in a grey plas-
tic case, lacks the bells and 
whistles that inhabit the fronts 
of other brands of His, and 
doesn't have as much shiny 
metal. To me, it looks more like a 
policeman's HT than a ham's 
playtoy. 

5 VOLT 
REGULATOR IC 

7805 

Along with the radio you get 
the rubberized flexible antenna, 
a BP-3 battery pack and a wall 
charger for it, a metal belt clip 
and two screws with which to at-
tach it to the radio, a hand strap 
(which I never use), an earphone 

(which I never use), and one 
each submini plug and mini plug 
for the external mike and speak-
er jacks. You also get an instruc-
tion manual which gives a good 
general idea of what is going on, 
and two separate sheets which 
are quite detailed schematic 
and circuit board layouts. The 
size and appearance of the rig is 
identical to the IC-2A/AT, and ex-
cept for antennas, they use the 
same accessories. 
The radio will not scan unless 

you want to wear out your fin-
gers on the thumbwheel switch-
es, so you must own a program-
mable scanner or know the fre-
quencies you will be using. Oth-

erwise, you may need to get one 
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Fig. 1. Regulator built into a BP-4 battery case. 
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Fig. 2. An improvised quarter-wave ground-plane antenna. 



of the band-scanning rigs in-
stead of this one. 
For some serious rag-chew-

ing with this rig, you need either 
a basketful of batteries or an ac-
operated power supply. I have 
built a regulator circuit into a 
BP-4 battery pack case which al-
lows me to use the car battery 
(via a cigarette lighter power 
adapter and a miniature plug) or 
my unregulated 13.8-V-dc power 

supply at home. The schematic 
for the regulator is shown in Fig. 
1, and Photo B is a close-up of 
the finished product. (If you 
don't like my way, you can look 
up WB3JJF's article in the Feb-
ruary, 1981, issue of Ham 
Radio.) 
When I'm at home, I use an 

improvised quarter-wave ground-
plane antenna that works quite 
a bit better than the rubberized 
whip antenna. It consists of a 
pizza pan (for the ground plane) 
with a hole in the center to hold 
an SO-239 jack. (See Fig. 2.) I 
soldered a stiff copper wire to 
the top of the jack. A PL-259 plug 
with RG-58/U or RG-8/U cable is 
screwed onto the connector, 
and the length of the copper 
wire whip is trimmed to one-
quarter wavelength or for lowest 
standing-wave ratio at your 
favorite frequency. 
Unfortunately, I don't have a 

lot of sophisticated test gear, 
but I can tell you that .3 micro-
volts of signal will definitely 
quiet all the rushing noise in my 
receiver. The power with a fresh 
battery is somewhat higher than 
that stated in the manual, and 
most amazing of all (to me) is 
that all channels are stable, with 
very little frequency drift. 
I got my IC-4A for just under 

$260 from my local ham radio 
store in December, 1981, and for 
another twenty dollars or so, I 
could have gotten the touch-
tonerm pad version. 
I want to thank WA8JJI for the 

improved antenna idea, my sis-
ter Frances for the permanent 
loan of two of her pizza pans, 
and also Mike Landis, who took 
the pictures. 
Now I can hardly wait for Icom 

to come out with its 23-cm 
(1215-1300-MHz) band HT. For 
more information, contact !corn 
America, 2112 116th Ave. NE, 
Bellevue WA 98004. 

Walter R. Stringer N8BSG 
Ferndale MI 

IC-25A 2M FM MOBILE RIG 

It may be a mystery to most of 
us how the manufacturer man-

aged to stuff so many compo-
nents, operating features, and 
good ideas into so small a pack-
age, but it is no mystery that the 
trend in ham gear today is 
toward the small. In this ham's 
opinion, with reference to 
medium power (25-W) VHF ham 

gear, the apogee of miniature 
electronics is reached by the 
!corn IC-25A two-meter FM 
mobile rig. 

Features 

The rig measures a mere 5" by 
2" by 7" and weighs in at a paltry 
3.3 pounds. Within these lilli-
putian dimensions, Icom has 
crammed 48 transistors, 5 FETs, 
19 ICs, 91 diodes, and a 4-bit mi-
croprocessor to keep track of 
the lot. The result of this shoe-
horning is a feature-packed 
mobile radio that offers the 
user: 25-W/1-W power outputs, 
scanning of five memory and 
two vfo frequencies, full or pro-
grammed band scan, program-
mable splits for non-standard 
repeaters, dual-speed vfo tuning 
in 5-kHz or 15-kHz steps, seven-
segment S/rf LED bar display, 
priority channel function, nor-
mal/reverse function for moni-
toring repeater inputs or work-
ing inverse splits, and, most im-
portant, two fully-independent 
vfo's. And all this from the front 
panel! 

Should you require more op-
tions, you need only open the 
top cover to gain access to: a 
scan speed control, a scan-stop 
timing control, a scan-stop timer 
switch, and a scan-stop func-
tion switch. The last allows the 
operator to choose either busy 
or open channels for scan-stop. 

By comparison, the rear panel 
is simple. Here, arrayed around 
a massive heat sink of the 
SC1019 power amplifier, is a 
power-connection cable, an 
SO-239 antenna connector, and 
an external speaker jack (4 to 8 
Ohms). 

The IC-25A is designed to run 
off a 13.8-V-dc source, and no 
provisions are made for revers-
ing the negative ground configu-
ration of the supply. The manu-
facturer claims that the unit 
draws 400 mA in squelched re-
ceive and 600 mA with full au-
dio output of 2 Watts. In the 
transmit mode, the rig draws 1.3 
A at one Watt out and a healthy 
4.8 A for the full 25-W output. 
lcorn suggests that a 6-A sup-
ply be used in base-station 
applications. 

Design 

Electrically, the IC-25A ex-
emplifies solid design practice. 
The transmitter uses a double-
balanced mixer and variance-re-
actance frequency modulation 
to generate 16F3 output. A high-
impedance dynamic mike with 
built-in touchtoneTm pad and 
preamplifier is provided as stan-
dard equipment. The receiver 
employs a double-conversion 
superhet scheme (i-fs at 16.9 
MHz and 455 kHz) as well as a 
MOSFET rf amplifier. A double-
balanced mixer, two monolithic 
crystal filters, and several 
ceramic filters are provided to 
improve selectivity. 
The most unusual aspect of 

the IC-25A's design is the dual 
vfo system. The rig's heredity 
can be seen clearly from its fre-
quency-control system, and 
anyone who has ever operated 
an Icom 701, 720, 730, etc., will 
feel quite at home with the IC-
25A. At the heart of the fre-
quency-control system is a digi-
tal phase-locked loop (PLL) cir-
cuit that generates 40-MHz and 
122-MHz signals. 

A rotary encoder connected 
directly to the main tuning dial 
generates clock pulses for 
up/down frequency selection. A 
4-bit-wide CPU chip running un-
der the control of Icom firmware 
provides the smarts. The result 
in an extremely flexible frequen-
cy-control system that allows 
for continuous tuning in 5-kHz or 
15-kHz steps, depending on 
which of the two vfo's is chosen. 
About the only feature left out 

of the IC-25A's frequency selec-
tion system is the ability to 
memorize offsets. As a result, 
operator intervention is required 
if operation is desired on a mem-
ory frequency with a new split. 

Performance 

The bottom line for any piece 
of mobile gear is its perfor-
mance on the open road. After 
commuting with the IC-25A for 
more than three months, I can 
say honestly that it is one of the 
friendliest mobile rigs I have 
ever used. Of paramount impor-
tance in a rig this size is front-
panel layout. With 13 controls 
jammed into an 11-square-inch 
area, the ergonomics of the lay-
out had better be good. 

Vfo and memory-selection 
channel switches are located 
toward the driver, on the left 
side of the front panel. The large 
main tuning knob also is skewed 
to the left. Volume/on-off and 

squelch/high-low power con-
trols are placed adjacent to one 
another and, immediately above 
them, three push switches pro-
vide easy (yet isolated) access 
to scan-width control, simplex/ 
duplex control, and Nor/Rev 
function. 
The one inconvenient place-

ment on the front panel is the 
proximity of the memory-write 
switch and the scan-stop 
switch. A problem often occurs 
when, in an effort to initiate 
scanning, an operator inadver-
tently depresses the memory-
write switch. When this hap-
pens, an erroneous frequency 
(whatever happens to be in the 
vfo at the time) will be written in-
to one of the memory channels. 
The problem is further com-
pounded by the identical feel of 
the switches. (Mike-scan control 
is an option, however.) 
Another front-panel short-

coming involves the display. 
Aside from the normal visibility 
problems inherent with red dis-
plays operating in bright sun-
light, the IC-25A display is diffi-
cult to read because it uses an 
LED instead of a full 7-segment 
digit in the 5-kHz position. As a 
result, it can be difficult to dis-
cern whether the frequency is 
7.37 or 7.375. There seems to be 
room on the front panel for a full-
size 4-digit display, and the rig 
certainly would benefit from the 
addition of a real digit in the 
5-kHz position. 
Used in conjunction with a 

1/4-wave whip, the IC-25A was 
able to access any repeater it 
heard. In fact, it often heard too 
much. My unit displayed adja-
cent-channel interference on 
strong signals (40-60 dB) 15 kHz 
away from the center of the 
passband, resulting in cross 
modulation of the incoming 
audio. The problem seemed 
more acute on the high side of 
the passband, indicating a 
slight receiver alignment irregu-
larity. In any case, the problem, 
though annoying, was apparent 
only on the strongest of signals. 
With any radio of this com-

plexity and compactness, docu-
mentation is crucial. !corn has 
done a laudable job in this area, 
and its efforts are by no means 
limited to the 34-page owner's 
manual. An 11" by 16" schemat-
ic is included as well as life-size 
component overlays for each PC 
board. When used in conjunc-
tion with the comprehensive 
theory-of-operation section of 
the manual, graphics like these 
could get hams once more into 
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troubleshooting and even re-
pairing their own gear. 
The IC-25A is an impressive 

package of performance and 
features at a very competitive 
price. (The list price is $349.) Its 
small size will make it attractive 
to owners of today's gas-effi-
cient micro-cars, and as an add-
ed benefit, when installed in-
dash like a normal car radio, the 
rig is relatively immune to theft. 
If you want big radio functions 
in a small package, !corn's new 
IC-25A is worth your considera-
tion. 

For more information, con-
tact loom America, 2112 116th 
Ave. NE, Bellevue WA 98004. 

Chris Brown KA1D 
Groton MA 

HEATHKIT MODEL VL-1180 
ALL-MODE VHF AMPLIFIER 

New England is a land of hills 
and valleys; it's challenging 
country for 2-meter mobile oper-
ation. I discovered just how 
challenging shortly after install-
ing a 10-Watt rig in my car. De-
lighted at being able to hear my 
buddies chatting on a popular 
repeater some 20 miles distant, I 
attempted to join the conversa-
tion. "Sorry old man, you're not 
quite making the machine." 
How humiliating! 

An amplifier was definitely in 
order. And since my 2-meter rig 
is an all-mode radio, I wanted an 
amp suitable for SSB and CW, 
as well as FM. The Heathkit 
VL-1180 All-Mode VHF Amplifier 
had just been announced. As a 
long-time Heathkit builder, I 
couldn't resist. 

Description 

The VL-1180 is a linear ampli-
fier covering the 144-148-MHz 
range. It is designed for use with 
exciters providing between 1 
and 10 Watts of drive. A Motor-

Heath VL-1180 All-Mode VHF Amplifier. The amplifier board is on the left, T-R board on the right. 

ola MRF-247 transistor is used 
as the final, and the nominal 
output is 75 Watts with 10 Watts 
input. Insertion loss is 0.6 dB. 
The amplifier features a self-

contained transmit-receive (T-R) 
relay which is keyed either by a 
push-to-talk line from the exciter 
or by the rf sensing circuit built 
into the VL-1180. The amplifier 
operates on 11.5-15 V dc and 
draws 11 Amps at 75 Watts out-
put. Standby current is a mere 3 
mA. 

The VL-1180 measures 2-1/2 
x  4-5/8 x 10-1/2 inches and 
weighs 3-1/2 pounds. A power 
switch is the only control provid-
ed. The power leads and T-R 
switching line (if used) enter the 
amplifier by way of a three-con-
ductor Molex® plug. 

Except for connectors and 
the power switch, all compo-
nents in the VL-1180 mount on a 
pair of double-sided printed cir-
cuit boards. The larger of the 
two holds the amplifier circuitry. 
A smaller board contains T-R 

REGENCY SCANNERS 

1720 Air  169.00  0810  270.00 
D 100  isgoo  ni1C0  205.00 
D 300  20900  NA 400  245.00 
All Bundy low profile IC Sockets just 1c per pin 
Example 8 pin-8c: 40 pin-40c per pin  UG 176 Reducer-10/51.99 
Ham IV Rotor—S165.00  SO 239-1045.89 
Columbia 8 Con (211113/Eitt 22t-17c/ft.  3 amp fuse-20/51.50 
Columbia AG 59y 100 foil shield TV type-7c/ft. Gould 9V Nicad—S4.86 
Berk Tek Grey 96% AG 8X,-14cift.  Gould 1.2v 500 mAh AA Nicad 
US made PL 259-1045.50  10414.50  1004125.00 

Call for Quantity Quotes 

VISA 

master charge 

Universal Dist. 
RAYMOND RICHARD 
RT. 1, BOX 25E 

CLERMONT, FL 32711 

(904)394-2511 
(313) 278-8217 

switching. Assembling the am-
plifier took five easy evenings. 
While no insurmountable prob-
lems were encountered, the am-
plifier board was a challenge in 
one respect. 

In order to ensure a good con-
nection between the ground 
foils on the top and bottom of 
the board, you are instructed to 
install and solder in place 47 tiny 
rivets. While tedious, this is a 
simple procedure. The rub 
comes when, in six places, you 
are required to solder a metal-
cased mica capacitor to the cir-
cuit board, squarely on top of a 
rivet head. Due to the presence 
of the rivet, it is difficult to get 
the "continuous bonding" be-
tween capacitor and PC foil 
called for in the manual. A sim-
ple relocation of the six offend-
ing rivet holes would cure a mi-
nor but aggravating problem. As 
with all Heathkits, the best 
course is to follow the instruc-
tions as closely as possible. 

With the VL-1180 temporarily 
installed in my car, alignment 

was a breeze, requiring about 15 
minutes from start to finish. 
Tune-up is accomplished with a 
minimum of equipment: a 2-me-
ter exciter, an swr meter, and a 
dummy load. Heath deserves a 
round of applause for designing 
an amplifier that is so easy to 
align; they even supply the nec-
essary alignment tools. When 
aligned at 146 MHz, the output 
with 10-W drive was at least 80 
W across the entire 2-meter 
band. One Watt of drive pro-
duced 9 Watts out. Input swr 
was less than 1.5:1 throughout 
the band. 

The additional power provid-
ed by the VL-1180 has made all 
the difference in my FM mobile 
operations. No more humiliation 
when attempting to join the fun 
on the repeater! The amplifier 
has proven itself on SSB as well. 
I have spent many a Sunday af-
ternoon atop our local drive-up 
mountain talking to the SSB 
boys on 144.2 MHz, using a por-
table five-element beam. 
After more than six months of 

heavy use, the VL-1180 contin-
ues to perform well. Output pow-
er is unchanged from the origi-
nal 80 Watts. The low standby 
current drain means that the 

amplifier can be left turned on at 
all times, unless the car isn't go-
ing to be driven for weeks on 
end. 

Summary 

Heath has done a nice job in 
creating an all-mode 2-meter lin-
ear kit that goes together with-
out much difficulty and doesn't 
require a sophisticated test 
bench to align. A solution to the 
rivet problem should be consid-
ered, however, even if it's only to 
acknowledge it in the manual. 
Ideally, Heath should switch to 
a circuit board with plated-
through holes. 

The bottom line is, that de-
spite minor construction diffi-
culties, my VL-1180 worked the 
first time out and has worked 
ever since. It's hard to ask more 
from any piece of equipment. 
The VL-1180 is priced at $137.95 
from Heath Company, Benton 
Harbor MI 49022. Reader Service 
number 475. 

Jeff DeTray WB8BTH 
73 Magazine Staff 
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( SATELLITES 

PHASE IIIB LAUNCH DELAYED 

We'll all have a bit more time to prepare for Phase III satellite ac-
tivity. The European Space Agency (ESA) has announced a delay of 
at least two months in the flight that is scheduled to carry AMSAT's 
Phase IIIB satellite. At best, the launch will now occur in late Sep-

tember; it was originally set for July. 
The problem is not with the Phase IIIB satellite or the Ariane 

launch vehicle, but with the design of the satellite that is to be the 
main payload on several Ariane launches. A similar satellite, 
MARECS-A, was launched in December and has developed some un-
expected problems. Until the causes and cures for the problems can 

be determined, the scheduling of the Phase IIIB launch will remain 
uncertain. 

TEN-TEC RIG 

At the Dayton Hamvention in late April, Ten-Tec displayed a proto-
type of a rig designed to ease the average amateur into Phase III sat-

ellite communications, using the Mode B (435-144 MHz) tran-
sponder. The new unit contains a 10-W, 435-MHz CW/SSB transmit-
ter and a 2-to-10-meter receive converter. Assuming you already 
have 10-meter receiving capability, you need only add antennas for 
435 and 144 MHz to complete your Phase III satellite station. Ten-

Tec doesn't plan to release the rig until Phase IIIB is safely aloft, i.e., 
sometime this fall. 

ORBITAL CALENDARS 

Project OSCAR, a California-based group of amateur satellite en-
thusiasts, has produced a comprehensive calendar of orbital predic-
tions covering OSCAR 8 and all six Soviet AS satellites. This volume 
gives the time and longitude of the northbound equatorial crossing 
for each orbit of each satellite from May 1 through December 31, 
1982. It's a must for satellite chasers. The calendar is available for 
an $8.75 donation. Your check or money order payable to Project 

OSCAR, Inc., should be mailed to POB 1136, Los Altos CA 94022. The 
price includes postage. 
Thanks to AMSAT Satellite Report for some of the preceding in-

formation.-WB8BTH. 

ORBITAL INFORMATION 

OSCAR 8 Reference Orbits - July  OSCAR 8 Reference Orbits - August 

Time  Eq. Crossing 
Date  (UTC)  (Degrees West) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

0132:12 
0136:35 
0140:59 
0002:12 
0006:36 
0011:00 
0015:23 
0019:47 
0024:11 
0028:34 
0032:58 
0037:22 
0041:45 
0046:09 
0050:33 
0054:56 
0059:20 
0103:44 
0108:07 
0112:31 
0116:55 
0121:18 
0125:42 
0130:05 
0134:29 
0138:53 
0000:06 
0004:30 
0008:53 
0013:17 
0017:41 

95.3 
96.5 
97.6 
73.0 
74.2 
75.3 
76.5 
77.6 
78.8 
79.9 
81.1 
82.3 
83.4 
84.6 
85.7 
86.9 
88.0 
89.2 
90.4 
91.5 
92.7 
93.8 
95.0 
96.2 
97.3 
98.5 
73.8 
75.0 
76.1 
77.3 
78.5 

Time  Eq. Crossing 
Date  (UTC)  (Degrees West) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

0022:04 
0026:28 
0030:52 
0035:15 
0039:39 
0044:03 
0048:26 
0052:50 
O057:14 
O101:37 
0106:01 
0110:25 
O114:48 
0119:12 
O123:36 
0127:59 
0132:23 
0136:46 
0141:10 
0002:24 
0006:47 
0011:11 
0015:34 
0019:58 
0024:22 
O028:45 
0033:09 
0037:33 
0041:56 
0046:20 
0050:44 

79.6 
80.8 
81.9 
83.1 
84.3 
85.4 
86.6 
87.7 
88.9 
90.0 
91.2 
92.4 
93.5 
94.7 
95.8 
97.0 
98.1 
99.3 
100.5 
75.8 
77.0 
78.1 
79.3 
80.5 
81.6 
82.8 
83.9 
85.1 
86.2 
87.4 
88.6 

CO M MUNI CATI ONS DIVISI ON 
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• 
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(We Speak Your 
Language.) 

Backed by over 54 years of experience, Harvey 
continues to offer the broadest selection and finest 
service available for the amateur radio community. 
This experience has taught us that the ham needs 
special treatment and that is why Harvey has estab-
lished a special division dedicated to the needs of 
the U.S. and foreign ham alike. 
One thing is for certain. A ham will never get the 

run around from Harvey. If we don't have something 
in stock, we say so and will order it for you-or-tell 
you where to get it. However, we are sincerely dedi-
cated to the ham community and, as a result, our 

expansive in-
ventory means 
that, more than 
likely, we will 
have what you 
are looking for 
in stock. 

• 

• 
01  • 
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Introducing 

TVRO CIRCUIT BOARDS 
Satellite Receiver Boards-Now in Stock 

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 provided and, 

second, to 70 MHz. The board contains both local oscillators, 
one fixed and the other variable, and the second mixer. Con-
struction is greatly simplified by the use of Hybrid IC amplifiers 

for the gain stages. 

SIX 47pF CHIP CAPACITORS 
For use with dual conversion board  $6.00 

70 MHz IF BOARD  $25.00 
This circuit provides about 43dB gain with 50 ohm input and 
output impedance. It is designed to drive the HOWARD/ 
COLEMAN TVRO Demodulator. The on-board bandpass filter 
can be tuned for bandwidths between 20 and 35 MHz with a 

passband ripple of less than 1/2 dB. Hybrid IC's are used for 

the gain stages. 

(602) 242-3037 
(602) 242-8916 

2111 W. CAMELBACK ROAD 
PHOENIX, ARIZONA 85015 

DEMODULATOR BOARD  $40.00 
This circuit takes the 70 MHz center frequency satellite TV sig-
nals in the 10 to 200 millivolt range, detects them using a phase 
locked loop. de-emphasizes and filters the result and ampli-

fies the result to produce standard NTSC video. Other outputs 

include the audio subcarrier, a DC voltage proportional to the 

strength of the 70 MHz signal, and AFC voltage centered at 

about 2 volts DC. 

SINGLE AUDIO  $15.00 
This circuit recovers the audio signals from the 6.8 MHz fre-

quency. The Miller 9051 coils are tuned to pass the 6.8 MHz 
subcarrier 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 
SEVEN .01 pF CHIP CAPACITORS 
For use with the 70 MHz IF board  $7.00  SPECIAL SET OF FIVE BOARDS  $100.00 

INCLUDING DUAL AUDIO (2 single audio boards) 

1900 to 2500 MHz MICROWAVE DOWNCONVERTER 
MICROWAVE RECEIVER  This receiver is tunable over a range of 1900 to 2500 MHz approximately, and 

is intended for amateur use. The local oscillator is voltage controlled, making the I.F. range approximate-
ly 54 to 88 MHz for standard TV set channels 2 thru 7. 

P.C. BOARD with DATA  1 to 5 $15.00  6 to 11  $13.00  12 to 26  $11.00  27 - up  $9.00 

P.C. Board with all parts for assembly  $49.99  P.C. Board with all chip caps soldered on . . .$30.00 
P.C. Board with all parts for assembly  P.C. Board assembled & tested  $69.99 
plus 2N6603  $69.99  P.C. Board assembled & tested with 2N6603$79.99 

HMR II DOWNCONVERTER with Power Supply, Antenna (Dish) & all Cables for installation. 180 Day Warranty. 
1 to 5  $150.00  6 to 11  $140.00  12 - up  $125.00 

YAGI DOWNCONVERTER with Power Supply, Antenna (Yagi) & all Cables for installation. 90 Day Warranty. 
1 to 5  $150.00  6 to 11  $140.00  12 - up  $125.00 

YAGI DOWNCONVERTER as above but Kit. (NO CABLES) With Box. 
1 to 5  $125.00  6 to 11  $115.00  12 - up  $100.00 

HMR II DOWNCONVERTER as above but Kit. (NO CABLES) With PVC. 
1 to 5  $125.00  6 to 11  $115.00  12 - up  $100.00 

1.25mm 
1.45mm 
3.2mm 
3.3mm 
1/8 
3/16 
5/32 
7/32 

SPECIAL NEW STOCK OF CARBIDE DRILL BITS-YOUR CHOICE $1.99 

13/64 
19 
20 
24 
26 
29 
30 
31 

36 
37 
38 
39 
40 
44 
45 
46 

47 
48 
49 
50 
51 
52 
53 
54 

55 
56 
57 
58 
59 
60 
61 
62 

63 
64 
65 
67 
68 
69 
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Start taking calls in curious places with the 

revolutionary, new Cordless &ec/d Phone. 

Special Purchase The es6coi® Cordless Telephone! 
We are pleased to announce the Escort Mark III is now available 
at special pricing. We bought the manufacturer's entire inventory.. 

and we are passing the savings on to you! 

The Escort Mark III was originally designed to retail for $199.95. Now, we 
suggest a retail price of $169.95 to $189.95. Or, you can move them 

out at $149.95. In any event, you'll like the profit margins. 

QUANTITY  DEALER PRICE  GROSS PROFIT AT $149.95 

1-2 units  69.75 each  53% 
3-5 units  64.50 each  57% 
6-11 units  62.50 each  58% 
12-23 units  60.75 each  59% 

On all orders of 12 or more, we pay the freight! This is your opportunity 
to stock up for the Christmas buying season. These are ideal gift 

items, that will really move out! 

ESCORT MARK III SPECIFICATIONS 

VHF DUPLEXERS 
This duplexer was made for RF Harris Mobile 
Phones and Two Way Radios. These duplex-
ers can be used in any mobile phone or two 
way radio system, along with having the ca-
pabilities to be modified for UHF use. The 
physical dimensions are 3 3/5" Long, 4 2/5" 
Wide, and 1 1/10" Deep. The approximate 
weight is 18 oz./1 lb. 202..  PRICE $74.99 

• Operates as a regular telephone on touch-tone or 
rotary dial systems 

• Range up to 300 feet 

• Ni-Cad rechargeable batteries included 
in telephone 

• Charger built into base transmitter 

• Simple plug-in installation! 

• High-performance antenna 

• Full duplex, answer and dial out 

• Full FCC approval 

Exactly As Shown 

#  • 
0 

HOW WE CUT THE CORD. 
The new Cordless Phone 
works on a simple, 
highly sophisticated principle. 
A small base station plugs into 
your regular phone jack, and 
an electrical wall outlet. The 
base station then transmits 
any in- or out-going call to the 
handheld receiver, anywhere 
up to 300 feet. 

Toll Free Number 
800-528-0180  06.-1 electrosveg 

_ 

(For orders only) 
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"FILTERS" 
Collins Mechanical Filter #526-9724-010 Model F455Z32F 
455KHz at 3.2KHz Wide. $15.00 

Atlas Crystal Filters  
5.52-2.7/8  5.52MHz/2.7KHz wide 8 pole 
5.595-2.7/8/U  5.595MHz/2.7KHz wide 8 pole upper 
5.595-.500/4/CW  5.595MHz/.500KHz wide 4 pole CW 
5.595-2.7/LSB  5.595MHz/2.7KHz wide 8 pole lower 
5.595-2.7/USB  5.595MHz/2.7KHz wide 8 pole upper 
5.645-2.7/8  5.645MHz/2.7KHz wide 8 pole 
9.05B/CW  9.0MHz/ 8 pole sideband and CW 

sideband 

sideband 
sideband 

Your Choice 
$12.99 

Kokusai Electric Co. Mechanical Filter #MF-455-ZL-21H 
455KHz at Center Frequency of 453.5Kc Carrier Frequency of 455Kc 2.36Kc Bandwidth 

$15.00 

Crystal Filters  
Nikko  FX-07800C 
TEW  FEC-103-2 
Tyco/CD  001019880 

Motorola 
PTI 
PTI 
CD 

4884863601 
5350C 
5426C 
A10300 

7.8MHz 
10.6935 
10.7MHz 2 pole 15KHz Bw. Motorola #48D84396K01 
Thru #48D84396K05 
11.7MHz 2 pole 15KHz Bandwidth 
12MHz 2 pole 15KHz Bandwidth 
21.4MHz 2 pole 15KHz Bandwidth 
45MHz 2 pole 15KHz Bandwidth (For Motorola 
Communications equipment) 

10.00 
10.00 

4.00 
5.00 
5.00 
5.00 

5.00 

Ceramic Filters  
Murata  BFB455B 

CFM455E 
CFM455D 
CFR455E 
CFU455E 
CFU455G 
CFW455D 
CFW455H 
SFB455D 
SFE10.7 
SFG10.7MA 

Clevite  TO-01A 
TO-02A 

Nippon  LF-B4/CFU455I 
LF-B6/CFU455H 
LF-C18 

Tokin  CF455A/BFU455K 
Matsushira  EFC-L455K 

455KHz 
455KHz +- 5.5KHz 
455KHz +- 7KHz 
455KHz +- 5.5KHz 
455KHz +- 1.5KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz +- 3KHz 
455KHz 
10.7MHz 
10.7MHz 
455KHz 
455KHz 
455KHz +- 1KHz 
455KHz +- 1KHz 
455KHz 
455KHz +- 2KHz 
455KHz 

ROTRON MUFFIN FANS Model Mark 4/MU2A1 
These fans are new factory boxed 115vac at 14watts 
CFM is 88 at 50cps and 105 at 60cps. 

50/60cps. Impedance Protected-F 

$ 2.40 
6.65 
6.65 
8.00 
2.90 
2.90 
2.90 
4.35 
2.40 
2.67 
10.00 
5.00 
5.00 
5.80 
5.80 
10.00 
4.80 
7.00 

$7.99 

SPECTRA PHYSICS INC. Model 088 HeNe Laser Tubes. 
Power output 1.6mw.  Beam Dia. .75mm.  Beam Dir. 2.7mr.  8Kv starting voltage 
68K ohm lwatt ballast  1000vdc +-100vdc  3.7ma.  TUBES ARE NEW $59.99 

140  73 Magazine • July, 1982 



"AMPLIFIERS" 
AVANTEK LOW NOISE AMPLIFIERS  

Models  UTC2-102M AP-20-T AL-45-0-1 AK-1000M  
Frequency Range  30 to 200MC  200 to 400MC  450 to 800MC  500 to 1000MC 
Noise Figure  1.5dB  6.5dB  7dB  2.5dB 
Voltage  +15vdc  +24vdc  -6vdc @ +12vdc  +12vdc @ -12vdc 
Gain  29dB  30dB  30dB  25dB 
Power Output  ldB Gain +7dBm  ldB Gain +20dBm  ldB Gain -5dBm  ldB Gain +8dBm 
Price  $49.99  $49.99  $49.99  $69.99 

Mini Circuits Double Balanced Mixers  

Model RAY-3  
Very High Level (+23dBm LO)  70KHz to 200MHz LO,RF,DC to 200MHz IF 
Conversion Loss,d8 One Octave From Band Edge  6Typ./7.5Max. Total Range 6.5Typ./8Max. 
Isolation,d13 Lower Band Edge To One Decade Higher (LO-RF/LO-IF)  55Typ./45Min. Mid. Range 
(LO-RF/LO-IF)  40Typ./30Min.  Upper Band Edge To One Octave Lower (LO-RF/LO-IF)  30Typ./ 
25Min. 
Price  $24.99 

Model TSM-3  
Standard Level (+7dBm LO)  .1MHz to 400MHz LO,RF,DC to 400MHz IF 
Conversion Loss,d13 One Octave From Band Edge  5.3Typ./7.5Max. Total Range 6.5Typ./8.5Max. 
Isolation, a Lower Band Edge To One Decade Higher (LO-RF/LO-IF)  60Typ./50Min. Mid. Range 
(LO-RF/LO-IF)  50Typ./35Min.  Upper Band Edge To One Octave Lower (LO-RF/LO-IF)  35TYP./ 
25Min. 
Price  $11.99 

Hewlett Packard Linear Power Microwave RF Transistor HXTR5401/35831E  

Collector Base Brakedown Voltage at Ic=100ua 
Collector Emitter Brakedown Voltage at Ic=500ua 
Collector Cutoff Current at Vcb=15v 
Forward Current Transfer Ratio at Vce=15v,Ic=15ma 
Transducer Power Gain at Vce=18v,Ice=60ma,F=2GHz. 
Maximum Available Gain at Vce=18v,Ic=60ma,F=1GHz/F=2GHz 
Price  $29.99 

35volts min. 
30volts min. 
100ua max. 
15min,40typ,125max 
3dBmin,4dBtyp 
14dB typ,8dB typ 

Motorola RF Power Amplifier Modules  

Model  MHW612A  
Frequency Range  146 to 147MHz 
Voltage  12.5vdc 
Output Power  20watts 
Minimum Gain  20dB 
Harmonics  -30dB 
RF Input Power  400mw 
Price  $57.50 

Toll Free Number 
800-528-0180 
(For orders only) 

MHW613A  
150 to 174MHz 
12.5vdc 
30watts 
20dB 
-30dB 
500mw 
$59.80 

MHW710  
400 to 512MHz 
12.5vdc 
13watts 
19.4dB 
40dB 
250mw 
$57.50 

MHW720  
400 to 470MHz 
12.5vdc 
20watts 
21dB 
40dB 
250mw 
$69.00 

MVIGIt! electrowcs 
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"TRANSISTORS," 

WATKINS JOHNSON WJ-M62 3.7 to 4.2GHz Communication Band Double Balanced Mixer  $100.00 

SSB Conversion Loss 4.9dB Typ. 6dB Max. fR 3.7 to 4.2GHz 
5.5dB Typ. 6.5dB Max. fI DC to 1125MHz fL fR 

fI 880MHz fL fR 
SSB Noise Figure  fR 3.7 to 4.2GHz 

4.9dB Typ. 6dB Max.  fI 30 to 1125MHz fL fR 
5.5dB Typ. 6.5dB Max. fI 880MHz fL fR 

Isolation 
fL at R  30dB Min. 40dB Typ.  fL 2.8 to 5.35GHz 
fL at I  25dB Min. 30dB Typ.  fL 4.5 to 5.35GHz 

20dB Min. 30dB Typ.  fL 3.6 to 4.5GHz 
15dB Min. 25dB Typ.  fL 2.8 to 3.6GHz 

Conversion Compression  ldB Max.  fR Level +2dBm 
Flatness  .2dB Peak to Peak Over any 40MHz Segment of fR=3.7 to 4.2GHz 
Third Order Input Intercept +11dBm  fR1=4GHz fR2=4.01GHz Both at -5dBm fL=4.5GHz 
Group Time Delay  .5ns Typ. .75ns Max. fR3.7 to 4.2GHz fL 3480MHz  @ +13dBm 
VSWR  L-Port  1.25:1 Typ.  2.0:1  fL 2.8 to 5.35GHz 

R-Port  1.25:1 Typ.  2.0:1  fR 3.7 to 4.2GHz fL fR 
1.4 :1 Typ.  2.0:1  fR 3.7 to 4.2GHz fL fR 

I-Port  1.5 :1 Typ.  2.0:1  fI=100MHz 
1.3 :1 Typ.  2.0:1  f1=500MHz 
1.8 :1 Typ.  2.5:1  fI=1125MHz 

SGS/ATES RF Transistors  Motorola RF Transistor 
Type.  BFQ85  BFW92  MRF901  2N6603 
Collector Base V  20v  25v  25v  25v 
Collector Emitter V 15v  15v  15v  15v 
Emitter Base V  3v  2.5v  3v  3v 
Collector Current  40ma  25ma  30ma  30ma 
Power Dissipation  200mw  190mw  375mw  400mw 
HFE  40min. 200max.  20min. 150max.  30min. 200max.  30min. 200max. 
FT  4GHZ min. 5GHz max.1.6GHz Typ.  4.5GHz typ.  2GHz min. 
Noise Figure  1GHz 3dB Max.  500MHz 4dB Typ.  1GHz 2dB Typ.  2GHz 2.9dB Typ. 
Price  $1.50  $1.50  $2.00  $10.00 

National Semiconductor Variable Voltage Regulator Sale 111111111  

LM317K  LM350K  LM723G/L  LM7805/06/08/1 2/15/18/24 
1.2 to 37vdc  1.2 to 33vdc  2 to 37vdc  5, 6, 8,12,15,18,24vdc 
1.5Amps  3Amps  150ma.  lAmp 
TO-3  TO-3  TO-100/T0-116  TO-220/T0-3 
$4.50  $5.75  $1.00  $1.25  $1.17  $2.00 

P & B Solid State Relays Type ECT1DB72 
5VDC Turn On  120VAC Contact  7Amps 
20Amps on 10"x10"x.062" Alum.Heatsink with 
Silicon Grease  $5.00 

*May Be Other Brand Equivalent 

Toll Free Number  M VI GIEt z electromcg 
800-528-0180 
(For orders only) 

142  73 Magazine • July,1982 



" INIII IAKIE R S "  

WATKINS JOHNSON WJ-M6 Double Balanced Mixer 

LO and RF 0.2 to 300MHz  IF DC to 300MHz  $21.00 
Conversion Loss (SSB)  6.5dB Max. 1 to 50MHz 

8.5dB Max. .2 to 300MHz  WITH DATA SHEET 
Noise Figure (SSB)  same as above 

8.5dB Max. 50 to 300MHz 
Conversion Compression  .3dB Typ. 

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 Microwave Transistor 

NF Min F=2GHz  dB 2.4 Typ.  MAG F=2GHz  dB 12 Typ.  $5.30 
F=3GHz  dB 3.4 Typ.  F=3GHz  dB 9 Typ. 
F=4GHz  dB 4.3 Typ.  F=4GHz  dB 6.5 Typ. 

Ft Gain Bandwidth Product at Vce=8v, Ic=10ma.  GHz  4 Min.  6 Typ. 
Vcbo  25v  Vceo  llv  Vebo  3v  Ic  50ma. Pt.  250mw 

UNELCO RF Power and Linear Amplifier Capacitors 

These are the famous capacitors used by all the RF Power and Linear Amplifier manufacutures 
and described in the Motorola RF Data Book. 

lOpf  22pf  30pf  40pf  100pf  250pf  1 to 10pcs.  .60t each 
13pf  25pf  32pf  43pf  120pf  820pf  11 to 50pcs.  .50t each 
14pf  27pf  33pf  62pf  180pf  51 to 100pcs. .40(t each 
20pf  27.5pf  34pf  80pf  200pf 

NIPPON ELECTRIC COMPANY TUNNEL DIODES 
MODEL 1S2199  1S2200  $7 '50 

Peak Pt. Current ma.  Ip  9min. 10Typ. llmax.  9min. 10Typ. llmax. 
Valley Pt. Current ma.  Iv  1.2Typ. 1.5max.  1.2Typ. 1.5max. 
Peak Pt. Voltage my.  Vp  95Typ. 120max.  75Typ. 90max. 
Projected Peak Pt. Voltage my. Vpp Vf=Ip  480min. 550Typ. 630max.  440min. 520Typ. 600max. 
Series Res. Ohms  rS  2.5Typ. 4max.  2Typ. 3max. 
Terminal Cap. pf.  Ct  1.7Typ. 2max.  5Typ. 8max. 
Valley Pt. Voltage my.  VV  370Typ.  350Typ. 

FAIRCHILD / DUMONT Oscilloscope Probes Model 4290B 

Input Impedance 10 meg., Input Capacity 6.5 to 12pf., Division Ration (Volts/Div Factor) 
10:1, Cable Length 4Ft. , Frequency Range Over 100MHz. 
These Probes will work on all Tektronix, Hewlett Packard, and other Oscilloscopes. 

PRICE  $45.00 

MOTOROLA RF DATA BOOK 

List all Motorola RF Transistors / RF Power Amplifiers, Varactor Diodes and much much 
more. 

PRICE  $7.50 

Toll Free Number 
800-528-0180  MVIGIE! electromcg 
(For orders only) 
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"SOCKETS AND CHIMNEYS" 

EIMAC TUBE SOCKETS AND CHIMNEYS  

SK110  Socket 
SK406  Chimney 
SK416  Chimney 
SK500  Socket 
SK506  Chimney 
SK600  Socket 
SK602  Socket 
SK606  Chimney 
SK607  Socket 
SK610  Socket 
SK620  Socket 
SK620A  Socket 

JOHNSON TUBE SOCKETS  

124-115-2/SK620A Socket 
124-116/SK630A  Socket 

$ POR 
35.00 
22.00 
330.00 
47.00 
39.50 
56.00 
8.80 
43.00 
44.00 
45.00 
50.50 

$ 30.00 
40.00 

SK626  Chimney 
SK630  Socket 
SK6368  Chimney 
SK640  Socket 
SK646  Chimney 
SK711A  Socket 
SK740  Socket 
SK770  Socket 
SK800A  Socket 
SK806  Chimney 
SK900  Socket 
SK906  Chimney 

124-113  Bypass Cap. 
122-0275-001  Socket 
(For 4-250A,4-400A,3-400Z, 
3-500Z) 

$ 7.70 
45.00 
26.40 
27.50 
55.00 
192.50 
66.00 
66.00 
150.00 
30.80 
253.00 
44.00 

$ 10.00 

10.00 
2/$15.00 

CHIP CAPACITORS  

.8pf 
1pf 
1.1pf 
1.4pf 
1.5pf 
1.8pf 
2.2pf 
2.7pf 
3.3pf 
3.6pf 
3.9pf 
4.7pf 
5.6pf 
6.8pf 
8.2pf 

PRICES  1 to 10 - 
11 to 50 - 
51 to 100 - 

lOpf  100pf* 
12pf  110pf 
15pf  120pf 
18pf  130pf 
20pf  150pf 
22pf  160pf 
24pf  180pf 
27pf  200pf 
33pf  220pf* 
39pf  240pf 
47pf  270pf 
51pf  300pf 
56pf  330pf 
68pf  360pf 
82pf  390pf 

430pf 
470pf 
510pf 
560pf 
620pf 
680pf 
820pf 
1000pf/.001uf* 
1800pf/.0018uf 
2700pf/.0027uf 
10,000pf/.01uf 
12,000pf/.012uf 
15,000pf/.015uf 
18,000pf/.018uf 

.99t  101 to 1000  .60t  * IS A SPECIAL PRICE:  10 for $7.50 

.90t  1001 & UP  .35t  100 for $65.00 

.80t  1000 for $350.00 

WATKINS JOHNSON WJ-V907: Voltage Controlled Microwave Oscillator  $110.00 

Frequency range 3.6 to 4.2GHz, Power ouput, Min. 10dBm typical, 8dBm Guaranteed. 
Spurious output suppression Harmonic (nfo), min. 20dB typical, In-Band Non-Harmonic, min. 
60dB typical, Residual FM, pk to pk, Max. 5KHz, pushing factor, Max. 8KHz/V, Pulling figure 
(1.5:1 VSWR), Max. 60MHz, Tuning voltage range +1 to +15volts, Tuning current, Max. -0.1mA, 
modulation sensitivity range, Max. 120 to 30MHz/V, Input capacitance, Max. 100pf, Oscillator 
Bias +15 +-0.05 volts @ 55mA, Max. 

Toll Free Number 
800-528-0180 
(For orders only) 

411[11_ electromcs 
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"TUBES" 
TUBES PRICE TUBES  

2E26  $ 4.69 
2K28  100.00 
3628  5.00 
3-500Z  102.00 
3-1000Z/8164  300.00 
3CX1000A/8283  200.00 
3X2500A3  200.00 
4-65A/8165  45.00 
4-125A/4D21  58.00 
4-250A/5D22  68.00 
4-400A/8438  71.00 
4-400C/6775  80.00 
4-1000A/8166  300.00 
4CS25OR  69.00 
4X150A/7034  30.00 
4X150D/7035  40.00 
4X150G  50.00 
4X250B  30.00 
4CX2508/7203  45.00 
4CX250F/7204  45.00 
4CX250FG/8621  55.00 
4CX250K/8245  100.00 
4CX250R/7580W  69.00 
4CX300A  99.00 
4CX350A/8321  100.00 
4CX350FJ/8904  100.00 
4X500A  100.00 
4CX600J  300.00 
4CX1000A/8168  300.00 
4CX15008/8660  300.00 
4CX3000A/8169  300.00 
4CX5000A/8170  400.00 
4CX10000D/8171  500.00 
4CX15000A/8281  700.00 
4E27/A/5-123A/B  40.00 
4PR60A  100.00 
4PR608/8252  175.00 
KT88  15.00 
DX362  35.00 
DX415  35.00 
572B/T160L  44.00 
811  10.00 
811A  13.00 
812A  15.00 
813  38.00 
4624  100.00 
4665  350.00 
5551A  100.00 
5563A  77.00 
5675  15.00 

5721 
5768 
5836 
5837 
5861/EC55 
5876A 
5881/6L6 
5894/A 
58948 
6080 
6083/AX9909 
6098/6AK6 
6115/A 
6146 
6146A 
6146B/8298A 
6146W 
6159 
6161 
6291 
6293 
6360 
6524 
6550 
6562/6794A 
6693 
6816 
6832 
6883/8032A/8552 
6884 
6897 
6900 
6907 
6939 
7094 
7117 
7211 
7289/3CX100A5 
7360 
7377 
7486 
7650 
7843 
7868 
7984 
8072 
8121 
8122 
8236 
8295/PL172 

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 

Toll Free Number 
800-528-0180 
(For orders only) 

PRICE  

$200.00 
85.00 
100.00 
100.00 
110.00 
15.00 
5.00 
45.00 
55.00 
10.00 
89.00 
14.00 
100.00 
6.00 
6.50 
7.50 
14.00 
11.00 
70.00 
125.00 
20.00 
4.00 
53.00 
7.00 
25.00 
110.00 
58.00 
22.00 
7.00 
46.00 
110.00 
35.00 
55.00 
15.00 
75.00 
17.00 
60.00 
34.00 
11.00 
67.00 
75.00 
250.00 
58.00 
4.00 
12.00 
55.00 
50.00 
85.00 
30.00 
300.00 

TUBES  

8462 
8505A 
8533W 
8560A 
8560AS 
8608 
8624 
8637 
8647 
8737/5894B 
8807 
8873 
8874 
8875 
8877 
8908 
8916 
8930/X651Z 
8950 

PRICE  

$100.00 
73.50 
92.00 
55.00 
57.00 
34.00 
67.20 
38.00 
123.00 
55.10 

1000.00 
260.00 
260.00 
260.00 
533.00 
12.00 

1500.00 
45.00 
10.00 

6BK4C 
6DQ5 
6FW5 
6GE5 
6GJ5 
6HS5 
6J135/6HE5 
6J136A 
6JM6 
6JN6 
6JS6B 
6JT6A 
6KD6 
6K66/EL505 
6KM6 
6KN6 
6LF6 
6LQ6 
6LU8 
6LX6 
6ME6 
12JB6A 

5.00 
4.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.50 
5.00 
5.00 
6.00 
6.00 
5.00 
5.00 
5.00 
6.00 

"WE ARE ALSO LOOKING FOR 
TUBES NEW/USED Ed." 

WE BUY SELL OR TRADE 

1111111111111 1 1 1 111111 11 1 1 1 1 1 1111111 

IGIEL! electromcg 
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PRICE 

$1200.00 

$1400.00 

51800.00 

$2000.00 

51800.00 

$2640.00 

$2940.00 

$3500.00 

$3233.00 

MODEL 544 50 MHz Bench Scope 
with a CA Dual Trace. 

MODEL 543A 33 MHz Bench Scope 
with a CA Dual Trace 

HEWLETT PACKARD OSCILLOSCOPES 

MODEL 180A Main Frame. 

MODEL 180E Main Frame. 

MODEL 181A Main Frame. 

MODEL 182A Main Frame. 

MODEL 183A Main Frame. 

MODEL 180 SERIES PLUG-INS 
1801A Dual Trace 50 MHz. 

1803A Differential 

1804A Quad Trace 50 MHz 

1807A Dual Trace 50 MHz 

1815A TDR/Sampler with a 1816A DC to 4 
GHz 

1821A Time Base & Delay Generator 

1822A Time Base & Delay Generator 

1831A Direct Access 600MHz ' 

$2796.00  1840A Time Base & Delay Generator ' 

S 316.00  1841A Time Base & Delay Generator • 
• For 183A Only    

TELEOUIPMENT MODEL D83 Oscilloscope 
Dual Trace Portable 50 MHz With a V4 and S2A Piug.in 

S 722.50  DUMONT MODEL 1062 Oscilloscope 

637.50  Dual Trace 65 MHz portable.  5 750.00 
S 872.50  TEKTRONIX 

722.50  MODEL RM565 Dual Beam Oscilloscope 

$ 612.50  10 MHz with a 3A6 Dual Trace and a 3A72 Dual Trace $1107.50 

$1667.50  MODEL 549 Storage Oscilloscope 

Bench 50 MHz with a CA Dual Trace  $1000.00 

MODEL 647A Oscilloscope 
Bench 100 MHz with a 10A2 Dual Trace 

437.50  and a 11B2A Time Base 

ORDERING INSTRUCTIONS 
DEFECTIVE MATERIAL: All claims for defective material must be made within sixty (60) days after receipt of 
parcel. All claims must include the defective material (for testing purposes), our invoice number, and the date 
of purchase. All returns must be packed properly or it will void all warranties. 

DELIVERY: Orders are normally shipped within 48 hours after rece ipt of cus tomer 's order.  If a part  has  to  be  
backordered the customer is notified. Our normal shipping me thod is via Firs t Class  Mail or  UPS  depending  on  
size and weight of the package. On test equipment it is by Ai r on ly, FOB shipp ing  po int.  

FOREIGN ORDERS: All foreign orders must be prepaid w ith cas hier 's chec k or  money  order  made  out  in U.S. 

Funds. We are sorry but C.O.D. is not available to foreign countries and Letters of Credit are not an acceptable 
form of payment either. Further information is available on request. 

HOURS: Monday thru Saturday: 8:30 a.m. to 5:00 p.m. 

INSURANCE: Please include 25c for each additional $100.00 over $100.00, United Parcel only. 

ORDER FORMS: New order forms are included with each order for your convenience. Additional forms are 
available on request. 

POSTAGE: Minimum shipping and handling in the US, Canada, and Mexico is $2.50 all other countries is $5.00 
On foreign orders include 20% shipping and handling. 

PREPAID ORDERS: Order must be accompanied by a check. 

PRICES: Prices are subject to change without notice. 

RESTOCK CHARGE: If parts are returned to MHZ Electronics due to customer error, customer will be held 
responsible for all extra fees, will be charged a 15% restocking fee, with the remainder in credit only. All returns 
must have approval. 

SALES TAX: Arizona must add 5% sales tax, unless a signed Arizona resale tax card is currently on file with 
MHZ Electronics. All orders placed by persons outside of Arizona, but delivered to persons in Arizona are sub-
ect to the 5°/o sales tax. 

S 412.50 

650.50 

475.50 

PRICE 

S 675.00 

750.00 

$1000.00 

S 900.00 

$1000.00 

5 495.00 

S 775.00 

795.00 

S 375.00 

$1500.00 

495.00 

S 525.00 

S 200.00 

450.00 

S 675.00 

$1200.00 

51200.00 

TEKTRONIX OSCILLOSCOPES 

MODEL 453 Portable 50 MHz 
Dual Trace 

MODEL 453A Portable 60 MHz 
Dual Trace 

MODEL 454 Portable 150 MHz 
Dual Trace 

MODEL 454A Portable 150 MHz 
Dual Trace 

MODEL 455 Portable 50 MHz 
Dual Trace 

MODEL 475 Portable 200 MHz 
Dual Trace 

MODEL 475A Portable 250 MHz 
Dual Trace 

MODEL 7514 Storage Oscilloscope 
with a 7A15A and a 7A15AN 11 Amplif ier 
and a 7B50 Time Base 

MODEL 577D1 Storage Curve Tracer 
with a 177 adapter 

MODEL 577D2 Curve Tracer 
with a 177 adapter 

Tektronix Lab Cart Model 3 

MODEL 547 50 MHz Bench Scope. 
With a 1A1 Dual Trace 

With a 1A2 Dual Trace 
With a 1A4 Quad Trace 
With a 1A5 Differential 
With a 1A6 Differential 
or with 1 of each above 
MODEL 545 30 MHz Bench Scope 
with a CA Dual Trace 

MODEL 545A 30 MHz Bench Scope 
with a CA Dual Trace 

• 



FAIRCHILD VHF AND UHF PRESCALER CHIPS 
95H9ODC  350MC Prescaler divide by 10/11 
95H91DC  350MC Prescaler divide by 5/6 
11C9ODC 
11C91DC 
11C06DC 
11C05DC 

(Regular price $75.00) 
11C01FC  High Speed Dual 5/4 Input NO/NOR Gate 
82S90  Presettable High Speed Decade/Binary 

Counter used with the 11C90/91 or the 
95H90/91 Prescaler can divide by 100. 
(Signetics) 

11C24DC  This chip is the same as a Motorola 
MC4024/4324 Dual TTL Voltage Control 
Multivibrator. 

11C44DC  This chip is the same as a Motorola 
MC4044/4344 Phase Frequency Detector 

650MC Prescaler divide by 10/11 
650MC Prescaler divide by 5/6 
UHF Prescaler 750MC D Type Flip Flop 
1GHz Counter Divide by 4 

PRICE  HEWLETT PACKARD 
$ 8.50  MIXERS MODELS  10514A  105148 

8.50  Frequency Range  2MHz to 500MC  2MHz to 
15.50  500MC 
15.50  Input/Output Frequency L & R  200KHz to  200KHz to 
12.30  500MC  500MC 

X  DC to 500MC  DC to 500MC 
50.00  Mixer Conversion Loss (A)  7dB  7dB 
15.40  (B)  9dB  9dB 

Noise Performance (SSB) (A)  7dB  7dB 

(B)  9dB  9dB 
PRICE $49 99  PRICE $39.99 

5.00 

3.37 

3.37 

GENERAL ELECTRIC CO. GUNN DIODE MODEL Y.2187 
Freq. Gap (GHZ) 12 to 18, Output (Min.) 100mW, Duty (%) 
CW, Typ. Bias (Vdc) 8.0, Type. Oper. (MAdc) 550. Max. Thres. 
(mAdc) 1000, Max. Bias (Vdc) 10.0.  $39.99 

VARIAN GALLIUM ARSENIDE GUNN DIODES MODEL VSX•9201S5 
Freq. Coverage 8 to 12.4GHz, Output (Min.) 100mW, Bias 
Voltage (Max.) 14vdc, Bias current (mAdc) Operating 550 Typ. 
750 Max., Threshold 850 Tup. 1000 Max.  839.99 

VARI.I. Co. Inc. MODEL SS-43 AM MODULATOR 
Freq. Range 60 10 150MC, Insertion Loss 13dB Nominal, 

Signal Port Imp. 50ohms Nominal, Signal Port RF Power 
+ 10dBm Max., Modulation Port BW DC to 1KHZ, Modulation 
Port Bias 1ma. Nominal. 82419 

AVANTEK CASCADABLE 
MODULAR AMPLIFIERS  Model UTO-504  UTO-511 
Frequency Range  5 to 500 MHz  5 to 500 MHz 
Gain  6dB  15dB 
Noise Figure  11dB  2.3dB to 3c18 
Power Output  + 17dB  - 2dB to 

- 3dB 
Gain Flatness  1dB  1c113 
Input Power Vdc  + 24  + 15 

mA  100  10 
PRICE $70.00  PRICE $75.00 

FREQUENCY SOURCES, INC MODEL MS.74X 
MICROWAVE SIGNAL SOURCE 
MS-74X: Mechanically Tunable Frequency Range (MHz) 10630 to 
11230 (10.63 to 11.23GHz) Minimum Output Power (mW) 10, Overall 
Multiplier Ratio 108, Internal Crystal Oscillator Frequency Range 
(MHz) 98.4 to 104.0, Maximum Input Current (mA) 400. 

The signal source are designed for applications where high stability 
and low noise are of prime concern, these sources utilize fundamen-
tal transistor oscillators with high 0 coaxial cavities, followed by 
broadband stable step recovery diode multipliers. This design 
allows single screw mechanical adjustment of frequency over stan-
dard communications bands. Broadband sampling circuits are used 
to phase lock the ostillator to a high stability reference which may 
be either an internal self-contained crystal oscillator, external 
primary standard or VHF synthesizer. This unique technique allows 
for optimization of both FM noise and long term stability. List Price 
is $1158.00 (THESE ARE NEW)  Our Price -5289. 

HEWLETT PACKARD 1N5712 MICROWAVE DIODE 
This diode will replace the MBD101, 1N5711, 5082-2800. 
5082-2835 ed. This will work like a champ in all those 
Down Converter projects.  $1.50 or 10310.00 

MOTOROLA MHW1172R LOW DISTORTION 
WIDEBAND AMPLIFIER MODULE. 
Frequency Range: 40 to 300 MHz., Power Gain at 50MHz 
16.6min. to 17.4max., Gain Flatness ± 0.1 Typ. ± 0.2 

Max. dB., DC Supply Voltage - 28vdc, RF Voltage Input 
+ 70dBmV  PRICE $29.99 

GENERAL ELECTRIC AA NICADS 
Model $14113905HD11-G 
Pack of 6 for $5.00 or 60 Cells, 10 Packs for $45.00 
These may be broken down to individual cells. 

ORDERING INSTRUCTIONS 
TERMS: DOMESTIC: Prepaid, C.O.D. or Credit Card 

FOREIGN: Prepaid only, U.S. Funds-money order or cashier's check only. 

C.O.D.: Acceptable by telephone or mail. Payment from customer will be by cash, money order or cashier's 
check. We are sorry but we cannot accept personal checks for COD's. 

CONFIRMING ORDERS: We would prefer that confirming orders not be sent after a telephone order has been 
placed. If company policy necessitates a confirming order, please mark "CONFIRMING" boldly on the order. 
If problems or duplicate shipments occur due to an order which is not properly marked, customers will be 
held responsible for any charges incurred, plus a 15% restock charge on returned parts. 

CREDIT CARDS: WE ACCEPT MASTERCARD VISA AND AMERICAN EXPRESS. 

DATA SHEETS: When we Rave data sheets in stock on devices we do supply them with the order. 

0,19it 
electrowc* 

VISA 
(602) 242-3037 
(602) 242-8916 

2111 W. CAMELBACK ROAD 
PHOENIX, ARIZONA 85015 

Toll Free Number 
800-528-0180 
(For orders only) 
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INlisaki  the first name in Counters! 

ULU& 
CT 90 4.4•11 ,e4r nwrown,  S I 29 95 

CT 90 krt 90 44,19.••19 
n99>  109 95 
AC 1 AC 4049,14,  195 
1 ',cad peclt • AC 

Adapter nurser ii 95 
05 1 114wropconet Ones 
taw bre  49 95 
Fuer., now hese rpm  1491 

9 DIGITS 600 MHz $129 
The CT-90 is the most versatile, feature packed counter available for less 
than $300.00! Advanced design features include three selectable gate times, 

nine digits, gate indicator and a unique display hold function which holds the 

displayed count after the input signal is removed Also, •10mHz TC X0 time 
base is used which enables easy zero beat calibration checks against W WV. 

Optionally; an internal nicad battery pack,e eternal time base input and M icro-

power high stability crystal oven time base are available. The CT-90, 

performance you can count on! 

SPECIFICATIONS: 

Range:  20 Hz to 600 MHz 
Sensitivity  Less than 10 MV to 150 MHz 

Less than 50 MV to 500 MHz 
Resolution  0.1 Hz (10 MHz range) 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard-10.000 mHz, 1.0 ppm 20-40°C. 
Optional Micro-power oven-0.1 ppm 20-40°C 

Power  8-15 VAC is 250 ma 

WIRED 

Display 
Time base 

7 DIGITS 525 MHz $99 9v5vIRED  
SPECIFICATION& 

Range.  20 Hz to 525 MHz 
Sensitivity  Less than 50 MV to 150 MHz 

Less than 150 MV to 500 MHz 
Resolution  1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 
100.0 Hz (500 MHz range) 

Display  7 digits 0.4" LED 
Time base  1.0 ppm TCXO 20-40 C 

12 VAC vt 250 ma 

Power  
  7 DIGITS 500 MHz $7995 

WIRED 

The CT-70 breaks the price barrier on lab quality frequency counters 

Deluxe features such as, three frequency ranges - each with pre amplification, 

dual selectable gate times, and gate activity indication make measurements a 

snap. The wide frequency range enables you to accurately measure signals 

from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is 

the answer to all your measurement needs, in the field, lab or ham shack. 

PRICES: 

CT-70 wired 1 year warranty 
CT-70 Kit, 90 day parts war-
ranty 
AC-1 AC adapter 
BP I Nicad pack + AC 
adapter/charger 

$99.95 

84.95 
3.95 

12.95 

PRICES: 
MINI-100 wired, I year 
warranty 
AC- Z Ac adapter for MINI-
100 
BP- Z Nicad pack and AC 
adapter/charger 

579.95 

3.95 

12.95 

Here's a handy, general purpose counter that provides most counter 

functions at an unbelievable price. The MINI-100 doesn't have the full 

frequency range or input impedance qualities found in higher price units, but 

for basic RF signal measurements, it can't be bead Accurate measurements 

can be made from 1 MHz all the way up to 500 MHz with excellent sensitivity 

throughout the range, and the two gate times let you select the resolution 

desired Add the nicad pack option and the MINI-100 makes an ideal addition 

to your tool box for "in-the-field" frequency checks and repairs. 

SPECIFICATIONS: 

Range  I MHz to 500 MHz 
Sensitivity  Less than 25 MV 
Resolution  100 Hz (slow gate) 

1.0 KHz (fast gate) 
Display  7 digits, 0.4" LED 
Time base  2.0 ppm 20-40°C 
Power  5 VDC (0) 200 ma 

• 

8 DIGITS 600 MHz $159 9v5vIRED  
SPECIFICATIONS:  

Range:  20 Hz to 600 MHz 
Sensitivity  Less than 25 my to 150 MHz 

Less than 150 my to 600 MHz 
Resolution  1.0 Hz (60 MHz range) 

10.0 Hz (600 MHz range) 
Display  8 digits 0.4" LED 
Time base  2.0 ppm 20-40°C 
Power  110 VAC or 12 VDC 

The CT-50 is a versatile lab bench counter that will measure up to600 MHz 

with 8 digit precision. And, one of its best features is the Receive Frequency 

Adapter, which turns the CT-50 into a digital readout for any receiver. The 

adapter is easily programmed for any receiver and a simple connection to the 

receiver's VFO is all that is required for use. Adding the receiver adapter in no 

way limits the operation of the CT-50, the adapter can be conveniently 

switched on or off. The CT-50, • counter that can work double-duty! 

19411 +row ,qcoona 

- 
.999 44144inna,  • • • 

PRICES: 

CT-50 wired, I year warranty  S159.95 
CT-50 Kit, 90 day parts 
warranty  119.95 
RA-1, receiver adapter kit  14.95 
RA-1 wired and preprogram 
med (send copy of receiver 
schematic) 24 4' 

DIGITAL MULTIMETER $99 WIRED 

PRICES:  
DM-700 wired,1 yearwamnty  S99.95 
DM-700 Kit, 90 day parts 
warranty 
AC-I, AC adaptor 
BP-3, Nicad pack +AC 
adapter/charger  19.95 
MP-1, Probe kit  2 95 

Thr DM-700 offers professional quality performance at a hobbyist price. 

Features include: 26 different ranges and 5 functions, all arranged in a 
convenient, easy to use format. Measurements are displayed on a large 3./.• 

v: inch LED readout with automatic decimal placement. automatic 

79.95  polarity, overrange indication and overload protection up to 1250 volts on all 
3.95  ranges, making it virtually goof-proof! The DM-700 looks great, a handsome. 

let black. rugged ABS case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 

SPECIFICATIONS:  

DC/AC volts 100uV to 1 KV. 5 ranges 
DO AC 
current  0.1 uA to 2.0 Amps, 5 ranges 
Resistance  0.1 ohms to 20 Megohme 6 ranges 
Input 
impedance  10 Megohms, DC/AC volts 
Accuracy.  01% basic DC volts 
Power  4 •C cells 

AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 
• Great for PL tones 
• Multiplies by 10 or 100 
• 0.01 Hz resolution! 

$29.95 Kit  $39.95 Wired 

ACCESSORIES 
Telescopic whip antenna - BNC plug 
High impedance probe, light loading 
Low pass probe, for audio measurements   
Direct probe, general purpose usage   
Tilt bail, for CT 70, 90, MINI-100   
Color burst calibration unit, calibrates counter 
against color TV signal 

FaillSeg eleciFunic's,  mitm   
2575 Baird Rd Penfield, NY 14526  62  

PHONE ORDERS 
CALL 716-586-3950 

 S 7.95 
  15.95 

15.95 
12.95 
3.95 

14.95 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 

MHz. Small size, powered by plug transformer-included. 
• Flat 25 db gain 
• BNC Connectors 
• Great for sniffing FtF with pick-up loop 

534.95 Kit  S44 95 Wired 

Sofislocl.on .3.0 ,0n14/4/d  •a wn.n• Is, I 0 do,, .1 -,or  ay. 

rnh, n  vrnol Ie..n Is, ref ond Add  for sh.pp.ng 

.nsorone• to o roon4otoo of S I 0 Oversee. odd  COD add 
$2  S I 0 odd I SO NT vood00 % odd 7  fox 
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) TRADE IN  / / 
TRADE YOUR EQUIPMENT ON   

NEW or USED 

CALL TOLL-FREE 
1-800-325-3636 
FOR THE BEST DEAL ON: 

KEN WOOD 

j w 

8340-42 Olive Blvd • P.0 Box 28271 • St. Louis, !MO 63132 
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SOCIAL EVENTS 
from page 78 

City Park Avenue, New Orleans LA 70119 

(504)-483-4115. 

FLAGSTAFF AZ 

JUL 30-AUG 1 

The Amateur Radio Council of Arizona 

will hold its 32nd annual hamfest from July 

30 through August 1. 1982, at the Fort Tut-

hill Fairgrounds, just a few miles south of 

1-40, Flagstaff AZ. There will be thousands 

of dollars in prizes, improved XYL activities, 

a swapfest. a transmitter hunt, speakers, 

forums, awards, exhibits. and entertain-

ment on Friday and Saturday nights. Over-

night camping facilities will be available. 

Talk-in on 147.870/146.270. For further in-

formation. contact Wm. Oliver Grieve 

W7WGW. 4301 N. 31st Avenue, Phoenix AZ 

85017, or call (60 4246-0200. 

KINGSFORD MI 

JUL 31-AUG 1 

The Mich-A-Con ARC will hold the 34th 

annual UP Hamfest on Saturday. July 31, 

and Sunday, August 1, 1982, at the Dickin-

son County Armory on M-95, Kingsford MI. 

Tickets are $2.50 at the door (no advance 

sales) and registration will begin at 9:00 

am on both days. There will be prizes, fam-

ily activities, and a Saturday night ban-

quet. Advance banquet reservations are 

needed since seating is limited. Plenty of 

free parking will be available. Talk-in on 

146.25/.85 and .3922. For further informa-

tion, write UPHAMFEST-82, 105 East Brei-

tung Avenue. Kingsford MI 49801. 

ANGOLA IN 

AUG 1 

The Steuben County Radio Amateurs will 

hold the 24th annual FM Picnic and Ham-

fest on Sunday. August 1. 1982, at Crooked 

Lake. Angola IN. Admission is $2.50. There 

will be prizes, picnic-style BBO chicken, in-

side tables for exhibitors and vendors. and 

overnight camping (A fee will be charged 

by county park.) Talk-in on 146.52 and 

147.81/.21 

PITTSBURGH PA 

AUG 1 

The 45th annual South Hills Brass 

Pounders and Modulators Hamfest will be 

held on August 1, 1982. from 10:00 am to 

4:00 pm. at South Campus, Community 

College of Allegheny County, Pittsburgh 

PA. Admission is $2.00 or 3 for $5.00., 

There will be computer, OSCAR, and ATV 

demonstrations, as well as a flea market. 

Talk-in on 146.13/.73 and 146.52 For fur-

ther information, contact Andrew L. Pato 

WA3PBD, 1433 Schauffler Drive, West 

Homestead PA 15120. 

BELVIDERE IL 

AUG 1 

The Big Thunder ARC will hold its annual 

hamfest on Sunday, August 1, 1982. at the 

Boone County Fairgrounds, Route 76, Belvi-

dere IL. Admission is $2.00 in advance and 

$2.50 at the gate. A fee will be charged for 

8-foot tables and there will be indoor space 

available in the exhibit building, as well as 

outdoor space in swappers' row. Sellers 

will be able to set up Saturday evening or at 

700 am on Sunday Features will include 

door prizes, a main prize, food, and refresh-

ments. Camping will be available on Satur-

day evening (there will be a charge for elec-

tricity). Talk-in on 146.52 and 147.975/ 

147.375. For further information or tickets, 

send an SASE to Jim Grimsby, 418 Beacon 

Drive, Belvidere IL 61008 

LEVELLAND TX 

AUG 1 

The Hockley County Amateur Radio Club 

and the Northwest Texas Emergency Net 

will hold their 17th annual picnic and swap-

test on Sunday, August 1. 1982, beginning 

at 8:00 am at the city park in Levelland TX. 

This event is for the entire family. Bring 

your own picnic basket for lunch at 12:30. A 

two-meter FM transceiver is the grand 

prize. A $3.00 registration is requested but 

not required. There will be swapping all day, 

with tables provided. Talk-in on .28/.88. 

GLEN MI 

AUG 1 

The Black River Amateur Radio Club will 

hold the 29th annual Southwestern Michi-

gan VHF Picnic on Sunday. August 1, 1982. 

at the West Side County Park near Glen MI. 

(Take exit 30 from 1-196 and follow the 

signs.) There will be swimming, a play-

ground, a small flea market, and door 

prizes. There is no food available at the 

park, so bring your own picnic basket Reg-

istration is $1.130 For additional informa-

tion. contact Ed Alderman KI8Z, RR #2, Box 

44, Lawrence MI 49064. 

POMONA CA 

AUG 7 

The Tn-County Amateur Radio Associa-

tion will hold its annual hamfest/picnic on 

Saturday. August 7, 1982, from 7:00 am to 

1:00 pm, at the Los Angeles County Fair-

grounds. Pomona CA. All buyers, sellers, 

and computer buffs are welcome. There will 

be prizes, exhibits, and refreshments. Talk 

in on 146025/.625. For more information. 

write to TCARA Hamfest Chairman W6ELZ, 

PO Box 142, Pomona CA 91769. 

JACKSONVILLE FL 

AUG 7-8 

The Greater Jacksonville Hamfest Asso-

ciation will hold the annual Jacksonville 

Hamfest and Northern Florida ARRL Con-

vention on August 7-8, 1982, at the Orange 

Park Kennel Club, located near the inter-

section of 1-295 and US 17 just south of 

Jacksonville. Advance registration is $3.50 

and is available from Robert J Cutting 

W2KGI. 1249 Cape Charles Avenue, Atlan-

tic Beach FL 32233. Registration at the door 

is $4.00. The FCC will administer amateur 

and commercial radio operator exams on 

Friday, August 6th, at the hamfest site. 

Those wishing to take the exams should ap-

ply to the Atlanta FCC office as soon as 

possible. Swap tables are $12.03 per table 
for both days (no one-day tables) and table 

reservations, as well as advance registra-

tions, are available from Andy Burton 

NX4G, 5101 Younis Road, Jacksonville FL 

32218. A full slate of programs is sched-

uled, along with meetings of statewide and 

regional nets and organizations, plus corn-

petitions including a rabbit hunt and pileup 

contest. The headquarters hotel is the Best 

Western First National Inn just across from 

the hamfest. Special rates may be obtained 

by writing to Jim Canfield KD4CG. 996 

Dostie Circle, Orange Park FL 32073. Talk-in 

on 146.16/.76 and 146.07/.67. 

SAUK RAPIDS MN 

AUG 8 

The St. Cloud Radio Club will hold its 

annual hamfest on Sunday. August 8. 

1982, from 8:30 am to 4:00 pm, at the Sauk 

Rapids Municipal Park, Sauk Rapids MN 

Talk-in on 146.34/.94. For more informa-

tion. contact Mike Lynch, 2115-1st Street, 

St. Cloud MN 56301, or call (612).251-2297. 

MONTGOMERYVILLE PA 

AUG 8 

The Mid-Atlantic Amateur Radio Club an-

nounces its annual J. B. M. Hamfest to be 

held on Sunday. August 8, 1982, from 9:00 

am to 4:00 pm, rain or shine. Tailgate setup 

begins at 8:00 am. Located at the Route 309 

Drive-1n Theater, 1/4 mile north of Route 63, 

Montgomeryville, PA (6 miles north of the 

Fort Washington interchange of the Penn-

sylvania Turnpike). Admission: $2.50, with 

$1.00 additional for each tailgate space. 

Non-licensed XYLs and children admitted 

free. Ample parking, refreshments, raffles. 

door prizes, and more Talk-in on WB3JOE/R 

(147.66/.06) or 146.52 simplex. For further in-

formation, write the club, PO Box 352, 

Villanova PA 19085. 

TACOMA WA 

AUG 14-15 

The Radio Club of Tacoma will hold 

Hamfair 82 on August 14-15, 1982, at the 

Pacific Lutheran University campus, Ta-

coma WA. Registration is $5.00 and dinner 

is $7.50. Activities will include technical 

seminars, a flea market. commercial 

booths, an ARRL meeting, a repeater fo-

rum, a VHF tweak and tune clinic, prizes, 

raffles. and a loggers' breakfast. Talk-in 

on 147.88/.28 For more information, con-

tact Grace Teitzel AD7S, 701 So. 1201h, Ta-

coma WA 98444, or phone (206)-564-8347. 

WILMINGTON DE 

AUG 15 

The seventh annual New Delmarva Ham-

fest will be held on Sunday, August 15, 

1982, from 8:00 am to 400 pm at Gloryland 

Park. Bear DE (5 miles south of Wilming-

ton). Admission is $2.25 in advance. $2.75 at 

the gate. Tailgating is $3.50. Limited tables 

will be available under the pavilion, but 

bring your own to be sure. Food and drinks 

will be available. First prize is an Atari• 

Home Video Game System. Talk-in on .52 

and .13/.53. For more information and a 

map, send an SASE to Stephen Momot 

K3HBP, 14 Balsam Road, Wilmington DE 

19804. For advance tickets, make checks 

payable to Delmarva Hamfest, Inc. 

TIOGA COUNTY PA 

AUG 21 

The Tioga County PA ARC 6th Annual 

Amateur Radio Hamfest will be held on Sat-

urday. August 21, 1982. from 0800 to 1600 at 

a new location at Island Park, lust off US 

Rte. 15, Blossburg PA. There will be a flea 

market, food, free camping, an auction, an 

H/T door prize, etc. Talk-in on .19/.79 and 

52. For more information or advance tick-

ets. write Tioga Co ARC, PO Box 56, Mans-
field PA 16933, or contact Paul Sando 

KC2AZ, 606 Reynolds Street, Elmira NY 

14904 on .19/.79 or .96/.36. 

MARYSVILLE OH 

AUG 21.22 

The Union County Amateur Radio Club 

will hold the Marysville Hamfest on Satur-

day afternoon and all day Sunday. August 

21-22, 1982, at the fairground in Marysville 

(near Columbus) OH. Admission is $2.00 

in advance or $3.00 at the gate. Flea mar-

ket space is $1.00. Food, beverages, and 

free overnight camping, movies, and pop-

corn will be available. Featured on Satur-

day night will be a free square dance (with 

a live band) followed by a big country 

breakfast available all night. Door prizes, 

ladies' programs. and ARRL, FCC. and 

MARS meetings will be featured on Sun-

day. Talk-in on 146.52 and 147.99/.39. For 

additional information, write UCARC, 

13613 US 36. Marysville OH 43040, or call 

(513)644-0468. 

ST. CHARLES IL 

AUG 22 

The Fox River Radio League will host the 

Illinois State ARRL Convention in conjunc-

tion with its annual hamfest, both to be 

held on August 22, 1982, from 8:00 am to 

4:00 pm, at the Kane County Fairgrounds, 

St. Charles IL. Tickets are $2.00 in advance 

and $3.00 at the gate. For advance tickets, 

send an SASE to J. Dubeck KA9HOY, 1312 

Bluebell Lane, Batavia IL 60510. There will 

be commercial exhibits, a flea market, con-

tests, demonstrations, forums, prizes. and 

hot food. Talk-in on 146.94. Exhibitors, deal-

ers, and vendors should contact G. R. lsely 

WD9GIG, 736 Fellows Street, St. Charles IL 

60174. 

WENTZVILLE MO 

AUG 22 

The St. Charles Amateur Radio Club, 

Inc., will hold Hamfest 82 on August 22. 

1982, at the Wentzville Community Gen-

ter, Wentzville MO. Tickets in advance are 

$1.00 each or 4 for $3.00; at the door, they 

are $1.50 each or 4 for $5.00. Admission is 

$1.00 per car. There will be prizes, con-

tests, a flea market, food, and air condi-

tioned exhibitions buildings. For tickets, 

motel and camping information, prize 

lists, dealer reservations, etc., write 

SCARC Hamfest 82. c/o Mike McCrann 

WDOGSY, 25 Elm Street, St. Peters MO 

63376. 

SEWELL NJ 

AUG 29 

The Gloucester County Amateur Radio 

Club will hold its fourth annual GCARC 

Ham/Compfest on Sunday August 29, 

1982, from 800 am to 300 pm at the 

Gloucester County College, Tanyard Road, 

Sewell NJ. Tickets are $2.00 in advance 

and $2.50 at the door. The tailgaters' and 

dealers' charge is $6.00 and includes one 

free admission. Doors will open at 7:00 am 

for setup. There will be speakers, semi-

nars. contests. FCC exams, and prizes, in-

cluding a Radio Shack TRS-80 computer 

and a Yaesu FT-208R. Talk-in on 146.52 

and 147.78/.18. For more information, con-

tact GCARC Hamfest Committee, PO Box 

370, Pitman NJ 08017, or phone (609)-456-

0500 or (609)-338-4841 (days) or (609)-629-

2064 (evenings). 

BUTLER PA 

SEP 12 

The Butler County Amateur Radio Asso-

ciation will hold its annual hamfest on Sun-

day, September 12, 1982, from 9:00 am to 

4:00 pm. at the Butler Farmshow Grounds 

at Roe Airport, Butler PA. Fly-in at Butler 

Farmshow Airport. Admission is a $1.00 do-

nation and children under 12 will be admit-

ted free. Overnight campers are welcome 

and food and refreshments will be avail-
able. There will be an indoor flea market 

(vendor space will be $3.00 per 8-foot table), 

a free outside flea market, free parking (in-

cluding for the handicapped). and prizes, in-

cluding a Kenwood TS-8305 HF transceiver. 

Talk-in on 147.96/.36_52. and 147.84/.24. For 

additional information, contact Leighton 

Fennell, Crestmont Drive, RD 6, Butler PA 

16001, or phone (412)-586-9822. 
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DIGITAL DISPLAY 

DIGITAL DISPLAY  YAI 

NEW YAESU CONVERTED FOR f- L. 
FR101 TS520 TS900. PLUG INTO EXTER 
NAL VFO JACK AND GO. 5 ACTIVE DIG 
TO 10HZ. REAR PANEL 10HZ DEFEAT 
SWITCH. 3/8" RED LED. 1 3/8H. 4 1/2 W. 6 
1/2. 
SEND MOD. NO.  + US MO $120 
EXTERNAL VFO USED: ADD $5 FOR 
DOUBLE PLUG/JACK. 
ALSO WORK ON FT 620B FT221 R599 
T599 HW101 SB102 ETC WRITE FOR IN-
STALLATION INFO. WITH MOD. SER. NO 
FT620B UNIT WITH KIT $125 INCLUDES 
ALL PARTS, INFO. 
DUTY 5 POST PAID. 6 MOS. WARP 4 

GRAND SYSTEMS 20352 40A AVE 

LANGLEY BC CANADA V3A2Y8 

(604) 530-4551 

C.B. SPECIAL 
(Repeat of a sell out) 
CONVERT THESE TO 

10 METER FM 
New Hy-Gain 40 channei prtnted cirCu.' 
boards assembly ISOuelch pot  volurn• 
control and channel switch not included 
Boards sold as is Dimension 6 06 

1-9 pcs $7.50 es. 
10-49 pcs $6.50 es. 
(Wilde Quantities laS0 

REMOTE 40 CHANNEL C.B. 
Remotes have a rnelai frame  Spew... 
Plastic case and control mit not include • 

Sold as is  914.95 es 

C.B. BARGAIN 
C B boards missing parts or damage - 

Can be used for spare parts Buy severa 

$3.50 es 
Order information  Please add S4 00 I. 
S/11 vra UFS COO s accepted for orders 
totaling $50 00 or more Florrda residents 
add 4". sales as Minimum order 615 Of' 
Foreign orders US funds only achz120 °. ' 

SH MASTER CARD and VISA accepter'. 

Surplus Electronics Corp 
7294 NW 54th St 

Miami FL 33166 

P H 0 305-887-8228 

FREE CATALOG 

NEW! 
CATALOG OF 

HARD-TO-FIND 

PRECISION TOOLS 

Also contains test equip ment 

plus wide selection of 

tool kits and cases 

Jensen's new L-414log IS tam-packed with 
more than 2000 quality items. Your single 
source for hard-to-find precision tools and 
tool kits used by electronic technicians, 
scientists, engineers, instrument mechan-
ics, schools, laboratories and government 
agencies. Send for your free copy today! 

C ;01 7815S 46Th TATTAILL I  phok Nix At 85040 

JENSE N TO OLS INC. 

ALL BAND TRAP 
VERTICAL ANTENNAS 

FULL 1/4th WAVE - All Bands! Automatic Selection 
with proven Hi-0 Traps. 3 Models-ALL self supporting 
Ground or roof mount. HEAVY Double wall seamless 
Aluminum lower  section - HI STRENGTH FIBER-
GLASS  TUBING OVER -ALL.  NO WOBBLY, LU-
MPY TRAPS - NO UNSIGHTLY CLAMPS needed 
Same size all the way up 1 V4" - Traps hidden nude 
You can use It in • 1 ft. sq. Backyard!  Neighbors  will 
never know this 4 a Hi-Power  ALL Direction DX An. 

FOR APART MENTS. RO W HOUSES. MO-
BILE HOMES - CONDOS etc where minimum space 
and neat appearence is MANDATORY! Instant "Drh • 
In" ground mount (Included/  Use wilt, or without ...di., 
(included) (All angle roof mount - Extra 1COMPLETEL 
PRETUNED - NO ADJUSTMENTS NEEDED EVER' 
NO TUNER NEEDED  Over  Al  Bands (except 80 
meter - 400 KC) SWR 1-I to 2-1 at Band edges, Sten 
S0239 connecter - 50 ohm for any length RG58U - 
RG8U feedline. Matches ALL MAKES  TR ANSCIEV • 
ERS. 2000 Watt PEP. input power Shipped - PRE-
PAID IN USA.  Assembles  in 10 min.  using  only 
screwdriver. WEATHERPROOF! 

No -AVT 80-10 -  5 Band - 2E11" -  $179.95 
No - AV T 40-10 - 4 Band -  9429.95 
No.- AVT 20-10 -- 3 Bend -  116  $99.95 

SEND FULL PRICE FOR PP DEL IN USA (Canada 
is $5.00 extra Inc postage. clerical.  Customs etc.) o. 
order using VISA.  MASTER CARD or AMERICAN 
EXPRESS.  Gore Number and  Ex. date Ph I-308-
236-5333  9AM-6PM weekdays.  We ship in 2-3 

days  Prices will  increase,  so  order  NOW 
AND SAVE.  All Antennas Guaranteed for 1 year 
-10 day money back trial. it returned in new condi - 
ton.  Free Inf.  •-•' 80 

WESTERN  ELECTRONICS 
Den!  67  7  Kearney  Nebr.  68647 

N EW 
DX 

ANTENNAS 

QUALITY - ECONOMY 

WE MANUFACTURE: 
MONOBAND YAGI BEAMS 
TRI BAND YAGI BEAMS 

CENTER INSULATORS - BALUNS 
DUMMY LOADS - AND MORE' 

All DX products are fully yuaranteed. 
Send large S.A.S.E. for free catalog 
Dealer inquiries are welcome. 

MX Sigma' Co. 
P.O.  BOX 37, Lacon, IL 61 540 

Phon• (309)216-2067 

\ I SUPER LOW PRICES! r 
AZDEN PCS-3000 2-METER  $279.00 
AZDEN PCS-300 2-METER HT  $285.00 
SANTEC 144UP 2-METER IIT  $289.00 
SANTEC 440UP HANDHELD  $319.00 
KEN WOOD 2500 HANDHELD  $299.00 
YAESU FT-208R 2-METER HT  $309.00 
YAESU FT-708R 440 HT  $329.00 
TEMPO S-15 2-METER HT  $249.00 
TEMPO S-2 220 HT    $249. 00 
ALL KEN WOOD & ICOM HF RIGS 12%, 
OFF 
ALL LARSEN 2-METER ANTENNAS 15% 
OFF 
ALL YAESU & TEN-TEC HI' RIGS 15% OFF 
ALL HYGAIN & HUSTLER ANT 30% off 
ALL MFJ PRODUCTS 15% OFF LIST 
RADIOS ANTENNAS & ACCESSORIES AR1-
IN NEW  FACTORY SEALED CARTONS 
FULL MANUFACTURERS WARRANTY 
PRICES CASH & SHIPPING CREDIT CARDS 
ADD 3% 

SHAVER RADIO, INC. 
1378 S. Bascom Ave. San Jose, Calif. 95128 

408-998-1103  148 

((ffN W "0" BYTE))))))) 
ALL Prices include Shipping and Tax in the USA 
ALL DISKS are WARRANTED against material defects tor SC 
lays from date of purchase 

I 5 lid inch Diskettes (soh sectored). Center Reinforcing 
Bing Jacket and plastic box stand 
'hey ARE TOP Quality and used by the softavere houses 
127 lot 10 diskettes or 02.70 each for the first 2020 to 100 

0111 be $2 50 each 

21SYMTEC HIGH RES LIGHT PEN-With software =1115.00 

31 16K RAM CARD for the APPLE lli Cl 
BARE BOARD= 930.00 

'his card is compatrbia with any language system Integer 
Applasoll Pascal-Fortranetc 

ruPADDLE-ADAPPLE brings the gams paddle port our to a 
onvanient location For only =927.50 

5, MAGIC KEYBOARD a numeric key pad (hex or deal with 
he apple keyboard Fa only =91111.00 
Both products are from Southern Cal Research Group and 
advertised in SollTalk magazrne for Apples and carry • 90 
lay warranty 

,Fa RAMDISK.320 by Axion. 320K of tarn. that holds over 2 disk 
or programs. DOSS pascal 11 companble battery backup 
slot independent. draws no power from your Apple 11(01 II is 
edverttsad in SobTalk Suggested poce 1113116.00 My Price 
St225.00 

7)161ii carry other items in the future If there is something of 
Merest to you but is too expensive. drop me a note. I will gel 
he lowest price I can and pass it on to you 

The prices may change vothout notice 
Please Send ORDERS with payment or incpwries to 

BIT "0" BYTE 
P.O. Boo 60972 

Sunnyvale, CA 94088 r 153 

RIG TROUBLES 
GOT YOU DOWN? 

•YOU COULD SHIP YOUR RIG TO 
FHE FACTORY FOR REPAIR. 
•YOU COULD SHIP IT TO RQ SER-
VICE CENTER FOR REPAIR. 
•BUT YOU STAND A GOOD 
CHANCE OF FIXING IT YOUR-
SELF WITH HELP FROM YOUR 
OWN COPY OF "OWNER REPAIR 
OF RADIO EQUIPMENT" 
• rms BOOK WILL BE SHIPPED 
POSTPAID FROM K6RQ FOR 
S8.95 

RQ SERVICE CENTER 
14910 LG Blvd. 

Los Gatos, CA 95030 

FREE NEIN Catalog 
OF THE WORLD'S FINEST 

Govt. SURPLUS 
ELECTRONIC 
EQUIP MENT 
Ne w BARGAINS . ..  Ne w ITEMS! 

';Arne _ 

,(1dre 

,tate   

Mail Coupon for Your FREE Copy - Dept. 73 
"Ouality Surplus Since 1947" • Use VISA or Maslercharge' 

F AI R R A DI O S ALE S  22 
1016 E EUREKA • Boa 1105 • LI MA, OHIO • 45907 
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YAESU FT-207R OWNERS DX-Notes 

AUTO SCAN MODULE AND BATTERY 

SAVER KIT 

15 minutes to in-
00 
k-

0 

ti) 

a 
.3 

CC 
0  FT-207R BATTERY SAVER KIT 
its7  MODEL BS-1 $14.95 

'No more dead batteries due to memory back-

=  up 
'30 % less power drain when squelched 

'Simple to install; step-by-step instructions 

and parts included 
'4 mA memory backup reduced to 500 AA. 
'45 mA receiver drain reduced to 30 mA. 
'Improved audio fidelity and loudness 

stall; scan restarts 
when carrier drops 
off:  busy  switch 
controls automatic 
scan on-off; in-
cludes module and 
instructions 

Model AS-1. $25.00 

ENGINEERING CONSULTING 
P.O. Box 3966 

ANAHEIM, CALIFORNIA 92803 

400 

IT'S 
INCREDIBLE! 

Master code orupgradein arnatterofciays. 
Code Quick is a unique breakthrough 
which simplifies learning Morse Code. 
Instead of a confusing maze of dits and 
clahs,each kgterwillmi4callybesOntoczdl 
out its own name! Stop torturing yourself! 
Your amazing kit containing 5 power-
packed cassettes, visual breakthrough 
cards and original manual is only $391.95! 
Send check or money order today to 
WHEELER APPLIED RESEARCH LAB, 
P.O. BOW 3261, City of Industry, CA 91744. 
Ask for C ode Quick #106, California 
residents add 6% sales tax. 

One User Comments: 
"First new idea in code study and the darn 
thing works! So much fun you don't realize 
how much you're learning." 

M.S. Greneda, Miss. 

Hundreds of satisfied customers! 
You can't lose! Follow each simple step. You 
must succeed or return the kit for a total 
immediate refund! 

AMP LETTER 
(AMP LET TER) n. I. An Amateur Radio 
publication devoted to the design, construc-
tion, and operation of Amateur Amplifiers. 
2. A newsletter that can save you money on 
your next amplifier construction project. 
3. A source of parts and information. 

The AMP-LETTER is published and mailed First 
Class every three weeks (17 times/year). 
It is organized into five departments! 

I Editor's Corner 
II Letters 
III Tech Topics & Tips 
IV Feature Article 
V AMP-LETTER TRADER 

Have parts to sell? 
Run an ad in the 
AMP-LETTER TRADER. 
Subscriber rate is 
100 per word. 

The AMP-LETTER believes that homebrewing 
an amp can be fun, educ tional, and half 
as costly as buying a commercial amp. 

A one year subscription to the AMP-LETTER 
is $18.00/year (17 issues).  Mention "73" 
Magazine and you may subscribe at the special 
one time rate of i15.00/year. 

DON'T MISS A SINGLE ISSUE OF THE AMP-LETTER 

AMP-LETTER 
RR2 Box 39A 
Thompsonville, IL 62890 

Place an 
ad, 10Q/word 

Send $2.00 for a sample copy, or $15.00 
for a full year of the AMP-LETTER.  wr 97 

20000 DXCC Band/Mode Countries! 

"SEVEN wide Worked/Confirmed Columns! 

"log the entire OX Callsign! 

"YOU Designate the Modes and Bands! 

iS 'Bury! "3rd Party! "Reciprocal Licensing 

'Space to enter YOUR World Atlas page r 

"IARU Continent!  "ITU Zone!  "CO Zone 

"Unique "Rareness" Rating! 

"latitude!  "Longitude! 

!US Info computed for YOUR 9TH! 

"Time Zone Difference!  "Propagation Factor! 

'Distance in kilometers!  "Distance in Miles! 

"EXACT Beam Headings - Including DX to You! 

,.US Complete Prefix and Name Guides! 

12000 Prefixes are cross-referenced! 

4000 Countries are indexed alphabetically 

DX-Notes do the work - YOU do the OX -m g' 

SEND Call, Name, Address, Time Zone. 9TH Infe 

(Latitude A Longitude OR Direction A Distance 

From a nearby town To Your 9TH) and $12.50PPd 

TO:  OR:  Call HAWAII! 

Randall Sherman KH6MD  (808) 1377-7371 (18-02/ 

PO Box 158  "  879-4080 (04-17: 

Xahultal, Ma ui ,  Hawaii 96732  VISA  MC  147  

SYNTHESIZED 

SIGNAL GENERATOR 

MADE IN 
USA 

MODEL 
SG100D 
5349 95 
plusshippmg 

• Covers100 to 185 MHz in 1 kHz steps with thumb-
wheel dial • Accuracy 1 part per 10 million at all fre-
quencies • Internal FM adjustable from 0 to 100 kHz 
at a 1 kHz rate • Spurs and noise at least 60 dB be-
low carrier • RF output adjustable from 5-500 mV at 
50 ohms • Operates on 12 Vdc @ 1/2 Amp • Avail-
able for immediate delivery • $349.95 plus shipping 
• Add-on Accessories available to extend freq. 
range, add infinite resolution, voice and sub-audible 
tones. AM, precision 120 dB calibrated attenuator 
• Call for details • Dealers wanted worldwide. 

VANGUARD LABS '311 
196-23 Jamaica Ave., Hollis, NY 11423 

Phone: (212) 466-2720 

GO MOBILE WITH YOUR H.T.! 
Model I-Icom IC-2A/T. Etc 

Model K-1 for TR-2500 

-slides on bottom of radio 

Guaranteed! 

Model K -TR-2400: 

-powered thru battery plug 
Model N-FT.208R 

Model T-Simple mod for Tempo 

NOW FOR FT-206R & TR-2500 
9   

Model Y-FT-207R, 

-fits into battery compartment 

'A unique battery eliminator' 

HANDI-TEK Regulator allows 

constant hand-held operation 

from auto DC or base supply 

with no nicad drain and 

WITHOUT RADIO MODIFICA-
TION! $24.95 PPD in USA. CA 

add $1.50 Sales Tao. 
460 

RANDI-TEK 

P.O. BOX 2205, LA PUENTE, CA 91746 

RED HOT SPECIALS! 

xiDEN PCS-3000 
2- meter Transceiver 

Z DE N PSC-300 

Handheld Transceiver 

%/MEN PCS-2 800 10- meter FM xcvr 

KOK 202 5A MK II wiTT mike 
JANET QSA-5 2- meter Prea mp  36.50 

REARCAT 2 10Xl. Scanner  21 5.0o 
KAINTRON ICS Mini Codereader Pkg.  247.00 

.All MI] ITE MS  12 % oIl list price 

FEN-TEC Argosy ME Transceiver  435(X) 

TEN-TEC Delta IIF Transceiver  738.00 

FEN-TEC O mni C RI' Transceiver  1040.00 

New SANTE( 144 2- meter Handheld 

New SANTE(' 440 Handheld 

TOKYO Ily Power 2M Amp III.-32V 

KANTRONICS INTERFACE 

VOCO M 518 Wave Handheld Antenna 

AEA ISOPOLE 144 Mliz Antenna 

$283.00 

283.00 

$283.00 

265.00 

293.00 

327.04) 

75.04) 

$165.00 

1 5.00 

32.00 

Ben Franklin Electronics 
ii , N Main  Hillsboro KS 67063 

3 16-947-2 269 

-439 

rsample issue only $2. 50 
PPD 

oUR 1511i YEAR' 

AMATEUR TELEVISION 
MAGAZINE 115 

'TOR 111E STECIAIJLED COMMUNIC A TION RADIO AMATEUR" 

= year 
1 year 
2 year 
3 year 

ATV.SSTV-FAX.RTTY.Satellites.EME 
Microwave and Computers. 

Published 12 times per year by Mike Stone WBOOCD 

P.O. Box H, Lowden, Iowa 52255 0408 

Surface  Surface 
U.SJCanada  All 
Mexico  Foreign 
$ moo  $ 13.00 
$ 20.00  $26.00 
S 38.00  $50.00 
56.00  $ 74.00 

Airmail 
Central 

S. America 
20.00 

$ 4000 
$ 78.00 
$116.00 

Airmail 
All Other 
Foreign 
$ 23.00 
$ 46.00 
$ 90.00 
$134.00 

CB TO TEN METER 
CONVERSION KITS 

KITS for AM -SSB -FM 40 Channel PLL 
chassis conversions 

DETAILED INSTRUCTIONS for easy in-
stallation with minimum time and equip-
ment 

BAND COVERAGE flexibility provides 
up to 1 MHz coverage for most PLL 
chassis. 

PRICES Low cost prices range from 
$8.00 to $50.00 

All kits are in stock including 
several different FM kits. 

FREE CATALOG Write or call today. 

- 78  INDEPENDENT 

CRYSTAL SUPPLY COMPANY 
P.O. Box 183 

Sandwich, Ma. 02563-0183 

617) 888-4302 
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simplex. Gives 
phone with' 
e• lededjçu r 
no m 
Conn 
versatio 
Patch" does no 
CW ID sen 
gramma 

NEW AUTOPATCH 
Now at last, an autopatch desiged for the 
sophisticated FM Amateur. "Private Patch" 
works through existisg repeaters as well as 

cess to your  orne 
rage area 

vote Pa 
• your 

to MIC 
very natu 

th 

ver. 
. Con-

"Private 
ling technique. 

ve digit owner pro-
e and operator/long 

dist  otect your phone bill. Self  
supply. No tone encoders 

re  All CMOS digital logic, no analog 
ti • g used. Compare our standard features. 
Send  for  additional  information 
Available in spring. 

AUTO CONNECT 
Box 4155 

Torrance, CA 90510 
130 

GINPOIF GP 8 

Co m m. „1 

2 0 D 

Two method. 01 

Pwwhosong the 118 
GINPOLE are ...rotor 

Method III Puechase GP 81 Rot GINPOLE 
Includes pollee ond clomp °cc. collslw 
whcch con mole be shIpp.d UPS 

The .0.50••••I purchosec lb. pme Imachy 
to so•• shmornq cost Recom mended pope 
rs ohmuncon I  12  0 DI electoral 
meelsomeol tubing olso referred to as 
1  I NT  howwweg a sortable subsertute 
mow be used 

GP 81-ICat 112950 

NE W! 
421 Ot•C 

GP -81 GINPOLE 
ott all papal.,. to ,. . ,, I - O D  to 

1 0 D legs 

Strong welded tteel construchon 

Not <hp , d plot*, 

Method 121Purclase GP 81.1 611 001E 
•ssernble inter. GINPOLII slopped Motor 
Frereht 101 Ook Lawn II. 9159 50 

kr. 

4 '4 

S -LINE OWNERS 
ENHANCE YOUR INVESTMENT 

with 

TUBESTERST" 

Plug-in, solid state tube teplacernents 

• S-line performance—solid state! 
• Heat dissipation reduced 60% 
• Goodbye hard-to-find tubes 
• Unlimited equipment life 

TUBESTERS cost less than two tubes, 
and are guaranteed for so long as you own 
your S-line. 

433 

SKYTEC  Write or phone for 
Box 535  specs and prices. 
Talmage, CA 95481  (707) 462-6882 

_  ••• 

See your dealer or contact:  • 

COVER CRAFT* 

For reliability SID S 

. . . and increased resa:e value, rely 
on Cover Craft Dust Ccvers. 
Try our low-cost protection for 
ALL your equipment . . . before it's 
too late. 

1 •  Protects equipment and invest-
ment. 
Great looking. 
100's of designs. 
Extra strength heavy gauge vinyl. 
Machine stitched 
Satisfaction guaranteed 

CORPORATIO N  ,145 

Box 555Q • Amherst, NH 03031 • (603) 889-6811 
ONLY $ 4  05 

UPDATE YOUR 
'Beautifully styled 
'Sturdily constructed 
'Angled rear shelf 
'Completely sanded & drilled 
assembles with a screwdriver 

HAMSHACK 

'Tuning controls at your fingertips 
for ease of operation — great for contests 
'Adds a professional touch to hamshack 

VISA and Mastercard welco me 

write for brochure 

',Ow equipment not included 
520000 F 0 B Slow Ohio 

do Ohio add  sales taxi 

W-F PRODUCTS  P.O. BOX 1578  STOW, OHIO 
PHONE: (216) 678-9203 

THE LAST WORD IN 
READERS 
THE NEW 
Araitk, 
MBA-RO 

FEATURES: 
• 32 CHARACTERS FOR EASY HIGH SPEED COPY 
OF MORSE 

• ASCII and BAUDOT R'TTY 
• NO RECEIVER MODIFICATION NECESSARY 
• INSTANT SPEED TRACKING FOR MORSE CODE 
OVER WIDE SPEED RANGE FROM 2 TO 99 WPM 

• OPERATES FROM 12 V.D.C. 

For AEA Readers or other 

AEA Products, call or visit: 

AEA 
Brings you the 
Breakthrough! 

Radios Unlimited 
1760 Easton Avenue 
Somerset, N.J. 08873 

(201) 469-4599 
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NEW ... $139.95 

p. 

0 7 Watt Audio Amp Kit $6.95 

0 

0  Doomsday Alarm Kit Sq.95 

• 

0 

0 

BILLET IELICTE0111C0 
P.O. BOX 401244E GARLAND. TM 75040 214/278-3553 v.12  

SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON A 2 
• 3 PC BOARD (INCLUDED) RUNS ON 12VOC GREAT FOR 
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP LESS 
THAN 3, THD or 5 WATTS COMPATIBLE WITH SE-01 
SOUND KIT 

If you have trouble sleeping and you would like the rest of 

the neighborhood to share your misery then this little kit 

will be for you. There is no way to accurately describe the 

unearthly howls screa ms and tones that come out of this 
kit Foul separate tone oscillators are m eet, cancelled 

and stepped at a varying rate 10 Watts ot crazy sounds A 
great fun kit or a practical burglar alar m Complete with 

PC board and all necessary co mponents less speaker For 
6-12 VDC ORDER DA-02 

3TZ Time Zone Clock Kit 

tformat) and 2 World time ZoNeS 24 hour for mal, Large 
6" ORAN GE readouts 10 min ID timer for HA MS Comes 

0  Complete with attractive plastic case and wallplug XF MR 
0 • 6 oda .ms nor, sec  • 0,,eit stet ',moms, 

t • asked am, 

0,  • •  854.40 

0 • Overvoltage Protection Kit Sts.95 

••• ms Every computer should have one Work  wdh any 

DC power source N. ,- N, (- Ti Sotts ktf-' 

0, 

0 
0 
0 
0 CA3080 TRANS CORD AMP  .88 

0 TL0412 DU AL BI-FET A MP ss 
CD4588 CMOS - 50/60 CNTR  .88 

$ MC3301 OUAD OP AMPDASEID .44 

EPT500 PHOTO TRANSISTOR  .44 

• TIP 110 NPN DARL. 2A IC  .88 

0 TEMP CONTROLLED HOTPLATE 
/  . 
0  '00" TEMPERED GLASS 110*F 

t0160 •F 1.88  

0 3850 IF8) MICRO PCHIP  2.88 

0. 10103 SENSITIVE G ATE SCR  3/.88 

Sound Effects Kit 
1618.50 

The SE-01 Sound ENeCts Kit, hat  you 
need to build a programmable sound ellects 
machine except a battery and speaker Only 
the SE-01  provides you with additional 
circuitry thal inrludes a Pubs Gonorator. 
Mu. Crestbdor and Comporalor to make 
more complex sounds a soap Includes 
TI MMS in SpeCsl assembly instructions 
and programming examples You Can easily 
create Gunshots. E•plobone. Stearn TroInt 
Wind A Surf and much more 
CO.11631111* Eli  3111.30 
Win- Ithch,r  PC Board IPSO halter,. IS SO , 
76477 Chip is included 
Ell . chips  lots. 

THIS  UNIQUE  KIT  CONTAINS  A 

MICROPROCESSOR CHIP WITH ROM 

T HAS BEEN PROGRAMMED TO PLAY 
THE FIRST  TO ID NOTES OF THE 
TUNES LISTED BELOW CONSTRUC-
TION IS SIMPLE. WORKS WITH ANY 8 
OR 16 OHM SPKR (NOT INCLUDED) 
THE  KIT WILL OPERATE ON 
I.:VDC OR I2VAC WITH OPTIONAL 
TRAYSFORIAER. (CONVERTS TO 

iiTve.C) ALL COMPONENTS I BOARD 

Complete Elf $16.95 Transformer $1.35 

Slat Spaaeled donne. • yam,. Doodle • •atetiaa 
•rottata  Peolscniand lett, ' *odd , \Swan • 
•relhow•n • 516 artatlh • Neu 6004 • L • atenEn now • 
Slat *ars Thyme  Clentanita• • •ueusheit • Jingle 
evig• ' God Sava toy (toy.. • coyfoo eofau 
rayo.edloner • 0 Soto Alto • Santa Luc to • Thef na • Blue 

Start the new year right...the saving way! 
DUAL PHOTO RESISTOR 3 8 PIA 

AT 3-8910 SOUND EFFECTS 

6t) PA GE MANUAL FOR ABOVE 

JU MB O RED LED ASST STYLES 

SUPER SPECIAL DEAL! 
STANDARD C 60 CASSE TE NE W 
IN PLASI iC CASES TOP OUALlys 
ORIG  USE D IN  PIC, 1 AL  APP 

FRED RECPMNri,1  tOtrir7 

I 30 ea  3 3 SO 

3 44 

11 88 

2 88 

20 1 88 

his 5 the Reguialo• Card from our iarm.  0 

20A Power Sudety Ed. Although we ran oul  0 
the  hanSIOrmers  and  healairika  ma , 11!. 
cualonserS have been 8.'0 ,0.1. in., ow , 
The regulator card perlorms in. KItta 
v011age 6.11,1111.00 and 1686 Adpualata, 1, • P 
back current limiting Output voltage's.. . ,0 

to ROOMY from Slab Amp. and adtusianie 
*OM 1110 14 no t, Designed to  • .• 5 
current NPN transistors I2N3771  25530' 
pun I The und M eanble6 quickly include 

a;
• NI the on board components 
Her transistor and Ovel-lenlp  • 6  0 

sensor Designed to screw down to.. 
0 

3 diameter compute, grade fate  L. 
0 

<KW., pint . PC card os 3- t 2  4 , 0 

0 
REGULATOR CARD KIT  814.95 0 
HIGH CURRENT PARTS  0 

2143/72 6 25A lattelp•I  f5.00 0 
It Am too. 410V coataatat sta.  $3.50 0 

flptIkr. ..... rormer ...in 16 19 VAC Ohl #tl. t 
Currant You 1666.1 To Of fin 

THE SUPER MUSIC MAKER KIT 
REVISION 2 024 95 

Non eei Can play hundret, o' so ns  tr a 
Bullet Soaer Nam lber The urot Mahar albite 
IselerLaramentried feler wmauar IC trial Comm 
Nth ZU piT prOgrartelled  Shalt tunes By 900 09 
the additional PROMS '2108 Si Ihr system can Pe 
Npanded to play UP 00 IMO.N.F.POOl  11,  
ku comes "ern all Isstrobe anallembe ilese the 
110111. and a drilled plated and sueenee PC 
Board which measures 4 • 4 . The 7 wan 
almillINT section .5 on the Same PC board an 
MoceS an 8 ohm spe Nei 1001 'n610066, Sim, 
the on.I works on II WIC of 12 VAC 'remote of 
portable [metal ., pOSs.bM Wbal ta m pi ler 
US W hbryllsrm list I swap. trardleneer use 
nniehoe rid PAM Additional M e PROM • 
album containing popular tunes are 15.1450 ii 
AM each Lists of available PROM albums a-.• 
available on request 

BC SmIcha One BINH One S pee  200/Sat 
iCan tie Orally Webb to PC ad In aCCes‘ 

001Ify Sentence le 0 5 posafon  230(Ser 
remote along M PC 94 to access tune,' 

Altlactive tin Plastic Cau  150 
Wallpluq transiorond  300 

ORDERING INFORMATION'  $ 
Call or Write For Free Catalog  0 

COD miNIMUM 120 oo  • ADD 52 50 FOR CODS 
uoliinsOnEstivERY ADDRESS MOST ACCOMPANY ALL COD F 
o,  A 

1/ 00 HANDLING ON ORDERS UNDER 510 00 
viSA MC CARDS OR CHECK  VA 
ADD 6. , FOR SHIPPING 

rA cr siSS RESIDENTS ADO it STATE SALES TAX 
ALL FOREIGN ORDERS ADD 25  FOR SHIPPING 
'CANADA 15 ,,) NO FOREIGN CODS 
ALL 12141 270 3553 TO PLACE CREDIT CARD OR COO  t 
oRDER 

NEW 
MORSENIATICTh 
MM-2 KEYER 
THE MORSEMATIC KEYER BY 
AEA HAS BEEN PROCLAIMED 
BEST OF ALL PADDLE KEYERS 
ON THE MARKET 

Now you can get all the features of the world's first and still best microcomputerized 
keyer at a 30% reduction in price. The new model MM-2 has all the outstanding 
features of the MM-1 predecessor such as dual microcomputers with copywritten 
software, 500 character soft-partitioned" memory with editing, exclusive beacon 
mode, exclusive automatic speed increase trainer mode, and exclusive automatic 
serial number generator. In addition, the MM-2 comes complete with CMOS memory 
and provisions for internal memory keep alive battery. The MM-2 operates from 
external 12 VDC at approximately 350 Ma. 

ACCESSORIES: 
Model AC-1 600 Ma 12 VDC Wall Adaptor   $14.95 
Model ME-2 Memory Expansion (2000 Total Morse Characters)   $39.95 

If you have hesitated buying the best because of price, you need to wait no longer, 
the best is now available in an improved form at a price you can afford. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

call or visit: 

AEA 
Brings you the 
Breakthrough! 

Britt's 2-Way Radio 
Sales & Service 

2508 Atlanta Street 
Smyrna, Ga. 30080 
(404) 432-8006 142 

Subsafption 
Problem? 

73 Magazine does not keep subscrip-
tion records on the premises, there-
fore calling us only adds time and 
doesn't solve the problem. 

Please send a description of the 
problem and your most recent ad-
dress label to: 

73 Magazine 
Subscription Dept. 
PO Box 931 
Farmingdale, NY 11737 

Thank YOU and enjoy your subscription 

this publication 
is available in 
microform 

University Microfilms International 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, Ml 48106 
U.S.A. 

18 Bedford Row 
Dept. P.R. 
London, WC1R 4EJ 
England 

PRESERVE 

731dil-A.A\11I1. 

BINDERS  & 

FILE CASES 
Keep your issues of 73 Magazine together, handy 

and protected in handsome and durable library files 

or binders. Both styles bound in red leatherette with 

the magazine logo sta mped in gold 

Files. Each file holds 12 issues, spines visible 

for easy reference. $5 95 each. 3 for $17 00. 

6 for $30 00 

Binders. Each binder holds 12 issues and opens 

flat for easy reading $7 50 each. 3 tor $21 75, 

6 for $42.00 

IPostage paid in USA Foreign orders include $2.50 

per ite m) 

Please state years 1977 to 1983 

Send check or money order to 

JESSE JONES BOX CORP 

P.O Box 5120 

Philadelphia, PA 19101 

Allow 4 tO 6 weeks for delivery 
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800-526-5960 

Thousands of 
QualitY 
Components 

No Mail Order 
"Seconds! 

NJ Residents call 201-996-4093 

Sintec, Drawer 0, 
Milford, NJ 08848 

QUADS TO WERS. 

TO WERS QUADS 

2, 3, 4 ELEMENT QUADS AND 
ALSO THE "Special" 40. pre. 
tuned, with bamboo or fiber-
glass spreaders. Our references 
are any amateur who owns a 
Skylane. Priced at $121.00 and 
up. WARC frequencies easily 
added. Enclose 50c for details 
and treatise on quads. 

TO WERS. 
Steel or Aluminum. Crank down 
and tilt over, from $360, less 
liberal discount. Dollar bill for 
complete information on both 
towers/quads. 

SKYLANE PRODUCTS 
W4Y M 406 Bon Are Ave , 

Temple Terrace, Fla. 33617 
Phone 1 813 988-4213 

(CANADA & MEXICO 510.00) 

Send To 

The MARKETPLACE For 

NE W & USED 

ELECTRONIC EQUIPMENT 

Delivered Monthly • Nationwide 

12 ISSUES (One Year) 

Nuts & Volts Magazine 

ONLY $5.00 IN u S 

NUTS & VOLTS MAGAZINE 

P.O. BOX III 1 -G 

PLACENTIA, CA 92670 

(714) 632-7721 

ALL YOUR GEAR AT YOUR 
FINGERTIPS IN A CONVE-
NIENT CONSOLE DESK 

Requires only 60" corner space 
Formica desk top and shelves 
Shelf height adjustable 
Solid maple legs 
$495.00 check or M.O. 
Shipped freight collect 
Allow 30-45 days delivery 

Send for detailed brochure 

152 

CQ PRODUCTS 
8280 Janes Ave 
Suite 137-1700 

Woodridge, IL. 60517 
(Chair and equipment not included) 

T' 

DOUBLE BAZOOKA 
COAXIAL ANTENNA 

• Injection Molded Plastic Fittings for Strength, 
Durability and Weather-proofing. 
• Broad Banded Low VSWR 
• No Tuner or Balun Required 
• Feed With Any Length 50 Ohm Coax 
• Power Handling Capacity - Two Kw 

• Not A Kit - Ready For Use - Made in USA 
• Steel Eyeletts For Installation and SO-239 
Fitting Are Molded Into Antenna 
80 or 40 Meter  49.95 ea. 
20, 15, or 10 Meter  44.95 ea. 

, powep gaia systems 
1007 Cypress 

West Monroe, La 71291 

—  —  — - — 

El Payment enclosed 

o VISA  El MC 

Card  no.   Exp.  date 

Signature 

Name 

Address _ 

City   State  L;. 

Take your favorite H.T. out 
for a drive tonight. 
For $69.95 you get the most efficient, 
dependable, fully guaranteed 35W 2 meter 
amp kit for your handy talkie money can buy. 
Now you can save your batteries by operating 
your H.T. on low power and still get out like a 
mobile rig. The model 335A produces 35 watts 
out with an input of 3 watts, and 15 watts out with 
only 1 watt in. Compatible with IC-2AT, TR-2400, 
Yaesu, Wilson & Tempo! Other 2 meter models are avail-
able with outputs of 25W and 75W, in addition to a 100W 
amplifier kit for 430MHZ. 
Co m munication Concepts Inc. (256,438) N296Aria,gto,n Are Dayton. OH 45420 

VISA or MASTERCARD for 
same day shipment. 

01 0  

C ltiP 

****** A STAR IS BORN ****** 
* Ideal for Novices, SWL's  *  Copies Morse, Baudot 

and seasoned amateurs  & ASCII codes 
*  Built-in code practice * Two optimized Morse 

oscillator & speaker  CO  • STAR 
O  ranges 

*  12 VDC Operation or 
120 VAC with adapter  * Digital & Analog filtering 

with 16 db AOC provided 
* Optional serial/parallel  Nielnewqr *  Automatic speed tracking 

ASCII output port  3 - 70 WPM 
A code reader so advanced it costs you realtritcll or  for brochure or order direct. 
CODE *STARTMKit   CS-K $169.95 
CODE * STAR Wired   CSF $229.9 5 
Optional ASCII Output Port Kit   CS-IK $ 59.95 
Optional ASCII Output Port Kit Wired 

(Specify 110 or 300 Baud and 20 mA or TTL   CSIF $ 79.95 
Send check or money order. Use your VISA or MasterCard. Add $5.00 shipping and 
handling  for  continental  U.S.  Wisconsin  residents  add 4%  State  Sales  Tax. 

Corporation  Telephone: (414) 241-8144 
P.  0.  Box  513G,  Thiensville,  Wisconsin  53092 

...See List of Advertisers on page 114 73 Magazine • July, 1982  155 



Q,ELECTRONICS FULL LINE ALL PARTS & COMPUTER PRODUCTS 
P.O. Box 4430M 

Santa Clara. CA 95054 

Will calls: 2322 Walsh Ave 
(408) 988-1640 

..6n  Same day shipment. First line parts only Factory tested Guaranteed 
money back Quality IC's and other components al factory prices 

INTEGRATED CIRCUITS  Phone orders only (800) 538-8196 

411171  93t.".  1 65 C043, 
O A  19  93175  375 359058 
02/1 19  11379  1 49 0.04079 
4045  22  1432045  1 35 C04020 
V %  19  111204112 1 35 C00321 
594  59  1132 %15 1 35 C2•322 
1414  55  M3201-5  65 009123 
421161  59  513201•11  85 C0 014 
43 %  19  1/320112  95 000115 
4429  49  10201,15  05 CD40115 
4494  69  10/39 5  95 C04027 
4476  69  11324M  59 0.01 019 
M O  69  1133951  99 £04029 
47411  35  9309 5 1 15 C04030 
4759  49  1134998  1 35 011435 
4855  55  1/3405 12 1 35 Cobb 
999  I 70  loicrixis 735 354042 
49361  35  113499-24 1 15 CD4043 
4994  SS  93401 5  75 C04544 
45010  103  *101-9  75 0.01546 
410711  30  113401-I?  75 C84049 
411311  55  513401 75  75 C04050 
41/91  45  93101 18  75 CD4051 
48514  .113401-24  75 C134060 
090  1 /0  011350  550 C191006 
41591  65  191377  229 came 
415411 
416114  i5t,  IMA M  I 00 C04059 41575 1.113111  I 60 C04070 

151392  1 60 0.04077 
416214  85  0M70911  59 0.01072 
. 05  95  1517/38N  49 £04073 
4186  99  1873314  65 C54075 
47794  85  09140.0  35 CD4076 
41908  775  IA74111  35 £54071 
41929  79  09747149  75 CD40111 
411314  79  1117401  50 C54082 
42219  1 25  1.1411303/1  I 75 C04116 
429 %  55  0/1304  1 10 C041110 
436511  65  101305  1 27 C04507 
43860 65  1111307  1 10 C1)4509 
43679  55  1101310  275 £04510 

11/1458  55 C04511 
1911852  815 CD4515 
11/18%  249 £04516 
1112111  1 75 5045111 
11/1902  215 081510 
1M391:011  59 01)4527 
1513705  I 25 354629 
IMMO %  95 C045S3 
11014545  55 351544 
9E5584  I 30 354543 
NE5555  39 C04585 
185564  65 £00191 
1465651  I CO  000 
1115666  1 SO  004 
N(56/9  1 00  010 
9115705  4 75  4074 
79105  50  4020 
76/09  63  033 
781/05  55  048 
751011  7 49  4074 
11491 01  54  4075 

'41.510714  40  7,9,704  55 050 
'47.557214  45  7,909  99  4093 
740575311  45  40154 
740573211  75  114 0 C01111897191 40190 
'41113111  49  80368  450  0175 
'401519  75  9700CJ  13 95  40112 
770705.4  11  9101 01  2203  4C221 
745515714  75  875101  13 95  4005 
74151681  95  9400C , 1 740  4C114 
74181639  95  1C17103  950  40611 
744.51749  95  iC7.7107  14 25  409/3 
70519011  1 00  40125 
741.522114  1 19  O M  40926 
70515813  69  004390  25  0/27 
741536714  69  CD4001 

CD4002  MTERFACE  C I '1°  
1.1111811  C01005  95  9095  66  .21 , 
043015  90  C04007  /5  " 9 etib 

04.3991  1 80  C0009  t  , 6,3 :22;141 01,0(44  1 10  0.04 2% 

:40062  190  004010  45  19,2 
C13089  340  CD4011  35  2r3 
.9331/97 8. 34  £ON12  25 r10  :'5  9255 
.93057  117  £04013 
, 80711  35  £18014  91 :T121 '259  
3051179  96  £D4015  
. 930911  7 25  CD4016  81275  3 20  ; MC'  9'  
.937199  64  1967P 

W M TM 
25 

7415079  25 
7415001 
7415094 
741.5065 
74157014 
14157 58 
78.5149 
7406210 
74/5284 
74112514 
14153014 
1415339 
141538/4 
',957411 
7445791 
7416901 
7.4159314 

25 
35 

99 
25 
25 
35 
25 
50 
35 

50 
60 
65 

MODMEMO W IMM ppm 
2101 I  1 95 77029  4 50 

22102%11 4  , 0955 22'701  12' g 
210209 11  1 65 271671  6 50 
21016-1  495  2716 5 WM  5 50 
27 0718 3 75 12716 5569 )9 00 
2711 1  1 99 2732  16 50 
11,2 1  2 99 2758 
221171,4, ..0  21./4 99,249.,  25 00 g 59 ' 

21741 45.,  1 37 87999  34 95 
47/6 100ns  1 50 57554  34 00 
5 41,6 100n, 74 90 992523  / 95 
M155250  0" 14615123  3 95 
171015921  9 95  1425126  5 75 
M6.5330  5 91  1•6251ps  4 75 

7710  51125131 
It  9260'''   1 50  ,111252,81 

962'  . '9 "  DM6577  j 2  ri'"2 "...r.o l t9, -  416  ovonara .  $74 95 

1,  1501016  16 r6 . .ao .t73  Enclosure P9619 
io 1105116  16 50 39 o,s osco 250  164141 Enclosure  9 50 

19 95 
Wed 

92.., ..,  1 LS  , ...,.;, "' 5r:  32‘ 952  re 6--  1015 

,...,„ .. ..110016,;  59 95 

Jumbo R.  IS 95  99,3 ,  100 09 46798 om 4 95 Gre. Mow 1016 

153 =  11  _  c m o w  Cae. Oran8 Mk* Nrnto  1220: 
.. 54465965  795  LO W, TY Um M ao WONG LED li mb, Dam  • 90 

5 ..ii. ..___C171:19°._5  .95 95"._ .71,1 ill',1 Pri  li  'CINITIMIN'"1' 345/ 11:51770178 %*" sIm191'  
, Vs mI Z,z i  : ::  7.  I,  2.  4° ComP.e 1, ne IV tom moarp test eouw 

15  2295  • 6 50  W  20  35  56  DX IIIMI WIMP TOOLS M O a 
2 ;;  7.207  7 50  2°  29 c c CD5WD• . 0AP Products m stoCA 

I 10  :22r, .54,155 %WE WRAP LEVEL 3  gri m m oucTs 

; 02) M WMPIOCE' 530:1, ;:  555, 2.14  , 12  PM  me 

3 50 688  

1 51 6502 

1 25 65020  :50 II  67 80  1 59 MTIMIIIFOOMMI 
M U PW6 

245 6622 75  MI 5430RVarnai POO 105 29.  97 95 
255 5501  6 35 C1 IMO ma 4 90 IN 250 ma  / 95 
.  6532  I 571' MMIT51.1  • so  126 250 nu  195 IN Cl 250 ma 315 

1 es ,..0.  39 , 116VC11103 ma 4951795006m  450 

3 :3355 i ' i'501, 70s' I.! 30:1,22.8„s1.0.47011.10.72VL25sanv.c 795 3 95 1265 02 mm 5 95 IN I Dm  595 

75 6550  os IS IOU  393  20 C1 101) ma 395  mu m  895 
55 11011131  soo  245 CT 933 ma 4 95 9 VOC 500 ma 375 
35 80851  50 10 1119 
I 95 1904 00 32 919  1 ss" Carom W U. 11144195491 

801'  Zee 770  I n  21117912,9•6  i 70  
1 25 290A PIO  95 3 5795 NO  1 20 

; g  0909 dc  
.95 22 0.10015.599..  ; 991 ... . 00.  

; t  ir1392m i  ; 27: 6 :1i: r0'1 +' 1:5' 0"77psn  11  

;:s. 'lett I ro tress.'r ms S1 2474 1207"  2 
500 200 5100  2 95 5 7143 M.  395 D4.747 29  
7 95  28131 5150  2 95 5 "35  9618  3 " 910359'W  
so . 290  97 .4 I 89 14 31819 11.18  395 890,43 507 

550  23ak 5107  7 90 ,,,," 02,25#3, 315 
675  190 5152  2 95 44  11 . 601  395  MOKP O 
695  2801 6702 
695  WWI CIL 

495 
515 

1 03  8116  / 69  11011 190  ut,. 
94  m e  7 95  05-1013  395  00150 
45  1157  99  3341  695  54155 
95  8196  99  Compote ,  •  34 

1 t  1988•81e9 MI  26 us C°NPUTER  
MIN Clod 113  17 15  FAN 

29  019119 Clod be le 70  57.75 
75 
23  DEM811368 . ow 1% 
1 65  10 per lype  05 
135 100 per type  015 

1000 01 199  010  
95  5000 per 894  0055 
45  350 pece 6.1 
::  5 pc type  8 95 

75  Sr*. 3% on 80, 05 

85  016 MIPTC1M8 

:55  4 posoon 5 posMon  65 90 
::  6 po .on 7 posob.  90 95 

8 powbon  95 

IND 
IC 

MASTEN 
*Thee 

CA CA 305 
CC 300 I 13 
LA 300 1 00 

C4 CC 500 1 90 
CI. CZ 610 1 49 
CC 357  70 

CC CA 500  99 
5608 500  90 
CC CA 912 2, 239 1 

ii 09°T NAIS2376  B "' "*11 95 2 .5 : 111.6.. " 
9 50 

95  "5-74C re"22  e  6011‘ t 55.555610  Cl 40  99 

10 "09"  55°  CC 40  I 20 
MN44710  0.4 40  95 so  001 . 5  7 95 
118/14740 CC /0  1 20  

95 0 C....lon 18232  90911440  CC 56  99 
195 M1/411710  CA 60  99 

,  3 50 MN46740  CC 60  99 
.  I 95  

7 -,.. 1111810FO RNMINAL 
5980 CC 

4116 20Ons Dynamic RAM  8514.90 

Apple Peripheral Kits 
SERIAL I 0 INTERFACE 0 to 30.000 baud. 
D T R . Input & output from monitor or basic. or 
use Apple as intelligent terminal. BO only (P N 2) 
$14.95, Kit (P/N 2A) $51.25, Assembled (P/N 
2C) $62.95. 
PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 Macs, 
each can switch 110V, 6A loads. Bit only (P/N 
210) $19.20. Kit (P/N 210A) $119.55. 
APPLE II GAME PADDLESAdam and Eve $311.00. 

Interlace KItic 
SERIAL PARALLEL INTERFACE  Bidirectional, 
Baud rates from 110 to 19.2K. sw selectable 
polarity of input and output strobe. 5 to 8 data 
bits. 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit, +5 .1 -12V 
required.Bd only (P/N 101) $11.95. Kit (P/N 
101A) $42.99. 
RS-232/111. INTERFACE Bidirectional. re-
quires ±12V, Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE  Bidirectional, 2 
passive opto-isolated circuits, Kit (P/N 7901A) 
$14.95. 

PROM Eraser 
Will erase 25 PROMs in 15 minutes Ultraviolet, 
assembled 25 PROM capacity $37.50 (with 
timer 869.501 6 PROM capacity OSHA UL ver-
sion $83.00 (with timer $119.00) 

Z80 MicroProlessor $149.00 
Single board computer Learning, teaching. pro-
totyping. 2K RAM. keyboard, displays: cassette 
interface Tiny BASIC $19.00 All fully 
assembled 

TERMS 

Z80 Microcomputer Kit $69.00 
16 bit 1:0, 2 MHz clock, 2K RAM. ROM Bread 
board space. Excellent for control Bare Bun! 
$29.50. Full Kit $79.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 
State of the art. orig.. answer No tuning neces-
sary. 103 compatible 300 baud Inexpensive 
acoustic coupler plans included Bd only 
$17 00 Article in June. July, Aug Radio 
Electronics, 1981 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency to 
crystal time base Outstanding accuracy 

Video Modulator Kit  $9.95 
Convert TV set into a high quality monitor w o 
affecting usage Comp kit w full instruc 

Multi-volt Computer Power Supply 
8v 5 amp, • 18v 5 amp. by 1 5 amp.  5y 
5 amp, 12v 5 amp.  12v option • 5v. t 12y 
are regulated Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5 00 shipping Kit 
of hardware $16.00. Woodgrain case $10.00. 
61.50 shipping 

Type-N-Talk by Votraz 
Text to speech synthesizer with unlimited vocabu-
lary, built-in text to speech algorithm. 70 to 100 
bits per second speech synthesizer, RS232C 
interface $359.00. Speech IC $72.00. 

Direct Connect Modem $99.00 
Fully assembled in case with RS232 cable 
Ong/answer. 103 compatible. 9V battery or 
wallplug 

INTRODUCING A BRAND NEW MICROCOMPUTER 
VENTURE is a single 

board computer that is an 
adventure for the hobbyist It 
is a learning, training com-
puter as well as lust plain fun 
for anyone who wants to get 
into a state-of-lhe-art com-
puter at reasonable cost. 
VENTURE comes in kit 

form or fully assembled and 
tested. You can get it in its 
minimum configuration for 
as little as $195.00 or take it all the way to floppy 
disks and voice. It can be expanded as a kit or fully 
assembled, at your own pace and choice. 
VENTURE is a 16" by 20" main board with 

separate ASCII and HEX keyboards. It runs fast, 
almost 4 MHz. and has the capability of putting 
almost 1 megabyte of RAM and ROM on the board 
along with a variety of inexpensive options 
A 16-channel analog-to-digrtal converter allows 

use of joysticks, control functions, instrumenta-
tion, temperature sensing, etc. Ti sound 
generator, software controlled music, Votrax 
voice synthesizer and real time clock calendar add 
to its versatility 
A standard 60-pin bus with 5 slots, parallel 

ports and 2 serial ports with full handshaking (75 
to 9600 BAUD) allow expansion into floppy disks, 
color.EPROM programmer, poster, modem of your 
choice. Later expansion will add a light pen, a 
universal user programmable music sound board, 
General Purpose Instrument Bus, and a high 
resolution color/grayscale pixel mapped video 
board. 
VENTURE connects directly to a monitor or to 

your TV set through an RF modulator And now for 
the heart of VENTURE  its video display VEN-
TURE has a high resolution programmable video 
display with up to 4096 user-defined characters, 
alphanumenc symbols, special graphics or ob-
jects. such as space ships. etc. Each character is 
8 pixels wide by 15 pixels high. with 2 grayscale 

RCA Cosmac 
The Super Elf is a tremendous value as it combines 
video, digital displays. LED displays. and music. 
all on a single board for $106 95 

The Super Elf expansion capability is virtually un-
limited and you can do it inexpensively one step at 
a time Expansion includes casstte interface, addi-
tional memory, color video. Basic. ASCII key-
board, printer. floppy. S-100 Gus. RS232, etc 

The Super Elf comes complete with power supply 
and detailed 127 page instruction manual which 
includes over 40 pages of software. including a 
senes of lessons to help get you started and a 
music program and graphics target game Many 
schools and universities are using the Super Elf as 
a course of study OEM's use it for training and 

W esiftuse 

t el‘ 

1011811.111P 

maps. it has 64 levels of 
grayscale plus video in 

and hidden 
screen update for a -snow-

free display. The display is 
512 x 512 pixel mapped with 
2 planes of video RAM per 
display VENTURE video is in 
short . . astounding' 
VENTURE has complete 

software support with full 
BASIC, 3 ROM monitors. 

disassembleriassemblerteditor It will run real-
time video games, all RCA chip 8 programs and all 
current Quest 1802 software. VENTURE DOS will 
accommodate up to three 5'4" double density 
floppies. A complete 1802 programming book is 
available All versions of VENTURE are shipped 
with a set of manuals written to be understood by 
the inexperienced as well as experienced user. 
On-Board Options 
16 channel A to D: 5 slot 60 pin bus. 2 serial 

poets, parallel ports; 3 video options, 48K RAM, 
Votrax voice synthesizer, sound generator, 
EPROM; full BASIC dissassembler. editor, assem-
bler; metal cabinet. additional power supply. 
ASCII keyboard real time clock calendar. 
Expansion Options 
Poppy disk, EPROM programmer, light pen. 

universal user programmable music, sound board 
high resolution color/grayscale pixel mapped 
video board. General Purpose Instrument Bus 
Minimum VENTURE System $195.00 
Kit includes CPU and control with 4K of RAM, 1K 
of scratchpad, 2K monitor, 1861 video graphics, 
cassette interface and separate HEX keyboard 
with LED displays for address and output Power 
supply is included along with 2 game cassettes 
The main board is 16" x 20" and includes space for 
all of the previously discussed on-board options 
Full on-board expansion can be completed for 
under $1000 00 Call for further details, option 
prices etc 

1802 Super Elf Computer $106.95 
R&D A monthly newsletter Cluestdata is devoted 
exclusively to software for the Super Elf and there 
are many software books available at low cost 
The Super Elf computer system is now available as 
a series of bare boards as well as full kits and 
assembled 
Bare Boards: Super Elf $35.00. Super Expansion 
$35 00 Power Supply $10 00 S-100 Color 
$35 00. Dynamic RAM 540 00 Manuals $10 00 
Super Basic 545 00 

Free 14 Page Brochure 
Send or call for a free brochure on all 
details and pricing of the Super Elf and its 
expansion We will get it right out to you 

Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
available Quest was the first company worldwide 
to ship a full size Basic for 1802 Systems A 
complete function Super Basic by Ron Canker 
including floating point capability with scientific 
notation (number range - 17E'). 32 bit integer 
•2 billion, multi dim arrays, string arrays. string 
manipulation. cassette 1/0. save and load, basic. 

data and machine language programs, and over 
75 statements, functions and operations 
New improved faster version including re-

nu mber and essentially unlimited variables. 
Also an exclusive user expandable command 
library 
Serial and Parallel I 0 routines included 
Super Basic on Cassette $45.00. 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char alphanu-
menc display ROM monitor., fully expandable 
$419.00. 4K version $438.00 4K Assembler 
$29.00, 8K Basic Interpreter $59.00 
Special small power supply 5V 2A 24V 5A 

assem  in frame $59.00. Molded plastic 
enclosure to fit both AIM 65 and power supply 
$52.50. AIM 65 1K in cabinet with power supply. 
switch, fuse, cord assem. $516.00. 4k $565.00. 
86540-5000 AIM 5540 wil6K RAM and monitor 
$1295.00. RAM Board Kit (16K. $195) (32K. 
S215). VD640 Video Interlace Kit $119.00. AST 
$149.00. Complete AIM 65 in thin briefcase with 
power supply 1507.00. Special Package Price 4K 
AIM. 8K Basic, power supply. cabinet $598.00 
AIM 65/KIM/SYM/Super Elf 44 pin expansion 

board, board with 3 connectors $22.95. 'Send 
for complete list of all AIM products 

•  )0" 

; NV, 

•  • 

Elf ll Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion (With Super Ex-
pansion) High and low address displays, state 
and mode LED's optional $1800. 

$5.00 min. order U.S. r nds Calif. residents add 6% tax. 
$1000 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%, orders under $25.00-10%. 

Prices 
subject 
to change 

Super Color S-100 Video Kit $99.00 
Expandable to 256 x 192 high resolution color 
graphics 6847 with all display modes computer 
controlled Memory mapped 1K RAM expand-
able to 6K S-100 bus 1802. 8080, 8085, Z80 
etc Dealers: Send tor excellent pricing margin 
program. 

FREE: Send for your copy of our NEW 1982 
QUEST CATALOG. Include 88e stamp. 
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RAMSEY 
ELECTRONIC'S 

V.62 Inc. 

PARTS WAREHOUSE 
We now have available a bunch of goodies too 

good to bypass  Items are limited so order today 

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 

FM 
MINI 
MIKE 
A super high perfor mance F M wire-

less mike kit'  Trans mits a stable 

signal up to 300 yards with excep-

tional audio quality by means of its 

built in electret mike  Kit includes 

case, mike, on-off switch antenna 

battery and super instructions This 

is the finest unit available 

F M-3 Kit  $14.95 
FM-3 Wired and Tested  19.95 

Color Organ 

See music come 
alive, 3 different 
lights flicker with 
music  One light 
each  for,  high. 
mid-range  and 
lows  Each indi-
vidually  adjust-
able and drives up 
to 300 W runs on 
110 VAC 

Complete kit. 
ML -1 
$8.95 

Video Modulator 1(11 
Converts any Tv to video monitor  Sup , 
stable tunable over oh 4-6  Runs on 5 
I5V accepts std video signs  Best unit on 
tne market. Co mplete kit VD- I  S7 its 

Led Slinky Kit 
A great attention get-
ter w hich alternately 
Bashes 2 jumbo LEDs 
Use for name badges, 
butt ons  w arni ng 

panel lights. anything' 

Runs on 3 to 15 volts 
Complete kit. BL-1 

$2.95 

Super Sleuth 
A super sensitive a mpli-

fier w hich will pick up a 
pin drop at 15 feet, Great 
for  m onitonng  baby's 

roo m or as general pur-

pose a mplifier  Full 2 W 
rrns output. runs on 6 to 
15 volts. uses 8-45 oh m 
Speaker 

Complete kit BN-9 
$5.95 

CP0-1 
Runs on 3-12 Vdc 1 wall out  I K HZ 0000 for C P O 

Alar m  Audio Oscillator  Co mplete kit  $2.95 

2575 Baird Rd 
Penfield, NY 14526 

716-586-3950 

Call Your Phone Order in Today 
TERMS: Satisfaction guaranteed or money 
refunded  C O D  add $2 00  Mini mu m order 

$6 00 Orders under $10 00 add $1.50 Add 5 % 

for postage. insurance. handling Overseas 
add 15% N.Y residents add 7% tax 

CLOCK KITS 
Your old favorites are here again. Over 7.000 Sold to Date 
Be one of the gang and order yours today! 

Try your hand at building the finest looking clock on the 
market  Its satin finish anodized aluminum case looks great 
anywhere, while six 4" LED digits provide a highly readable 
display  This is a complete kit, no extras needed, and it only 
takes 1-2 hours to assemble  Your choice of case colors 
silver, gold. black (specify) 
Clock kit. 12/24 hour. DC-5 $24.95 
Clock with 10 min ID timer. 12/24 hour. DC-10   S29.95 
Alarm clock. 12 hour only. DC-8   S29.95 
12V DC car clock. DC-7  $29.95  

For wired and tested clocks add $10 00 to kit price   
SPECIFY 12 OR 24 HOUR FORMAT 

FM Wireless Mike Kit 

Trans mits up to 300 to 

any  FM broadcast ra-
dio  uses any type of 

mike Runs on 3 to 9V  Type F M-2 

has added Sensitive mike prea mp 

stage 

F M-1 kit  $3.95  F M-2 kit  $4.95 

Whisper Light Kit 

An interesting kit, small mike 
picks up sounds and converts 
them to light  The louder the 
sound. the brighter the light 
Includes mike, controls up to 
300 W. runs on 110 VAC 

Complete tut, WL-1 
$6.95 

Tone Decoder 
A co mplete tone deco-

der  on  a  single  P C 

board  Features  400-
5000  Hz  adjustable 
range via 20 turn pot voltage regu-

lation  567 IC  Useful for touch-
tone  burst  detection FSK. etc 
Can also be used as a stable tone 
encoder  Runs on 5 to 12 volts 
C o mplete kit. T D-1  $5.95 

Car Clock 
The UN-KIT. only 5 solder connections 

Here s a super looking rugged and accurate auto clock which is a snap to build and 

install  Clock move ment is co mpletely asse mbled - you only solder 3 wires and 2 
switches lakes about 15 minutest  Display is bright green with automatic brightness 
control photocell - assures you of a highly readable display day or night  Comes in a 

satin finish  anodized alu minu m case which can be attached 5 different ways using 2 sided 
tape  Choice of silver black or gold case ISPeCitvl 

0C-3 kit 12 hour for mat  522 95 
DC-3 wired and tested  S29 95 

Universal Timer Kit 

Provides  the  basic parts and  PC 

board required to provide a source 

of  precision  timing  and  pulse 

generat.on  Uses 555 timer IC and 

includes a range of parts for m ost 

ti ming needs 

UT-5 Kit  $5.95 

Mad Blaster Kit 

Produces L O U D ear shattering and 

attention getting siren like sound 

Can  supply  up  to  15  watts  of 

obnoxious audio Runs on 6-15 VDC 

M B-1 Kit  $4.95 

Siren Kit 
Produces upward and downward 
wail characteristic of a police 
siren 5 W peak audio output runs 
on 3-15 volts. uses 3-45 ohm 
Speaker 

Complete kit. SM-3  $2.95 

60 Ha Time Besot 
Runs on 5- 15 UDC  low current 12 5ma, 

rnn mono, eccuracv TB 7 Nit  SS 50 
TB-7 ass.  $995 

Calendar Alarm Clock 
The clock that s got it all 6- 5" LE Ds. 

12 24 hour snooze 24 hour alar m 4 

year calendar  battery backup  and 

lots m ore  The super 7001 chip is 

used  Size 5x4x2 inches  Co mplete 

kit less case not available> 

D C-9  $34.95 

Under Dash Car Clock 
.12 24 hour clock in a bo w'', pies , case Mature, 
6 ',nth, REO aos nigh Mfuracy I OW..1 easy, 

3 wire hookup display hianks with ignition and 
super instroctionS ()phone, dimmer aloomatir a 
al:busts display to ambient Mr. level 

DC 11 clock with rmg bracket  527 95 /it 
DM  dimmer aoaprer  52 50 

Add S1000 Assy and test 

PARTS PARADE 
IC SPECIALS 

101 
324 
380 
55 , 
556 
565 
566 
567 

• 458 
3900 
1914 
1038 

LINEAR 

.35 
81.5O 
$1.50 
S .45 
$1.00 
Si 00 
$I 00 
SI 25 

10 42 00 
$ SO 
$ 50 
S2 95 
$2.95 

TTL 
74 SOO 

7447 

7475 

7490 

74196 

.40 
$ .6S 
.50 
.50 

$1.35 

Resistor Ass't 
Assort ment of Popular values - '‘ 

watt  Cut lead for PC m ounting ',.>" 

center  leads  bag of 300 or 
m ore 

$1.50 

Crystals 

3 579545  MHZ 
10 00000  M HZ 

5 248800  M HZ 

$1.50 
$5.00 
$5.00 

Switches 
Mini toggle SP OT  $1.00 
Red Pushbuttons N 0  3/51.00 

Earphones 
3  eads 8 oh m good for smelt tone 

speakers alar m clocks etc 

5 for $1.00 

40 ,,  

4013 

4046 

4049 

4059 

4511 

4518 

5639 

CMOS 
50 
50 

0 015112 

$9 00 
$2.00 
51.35 
$1.75 

SPECIAL 

11C90  $15.00 
10116  $ 1.25 
7208  $17.50 
7207A  $ 5.50 
72160  $21.00 
7107C  $12.50 
5314  $ 2.95 
5375AB/G  5 2.95 
7001  $ 6.50 

AC Adopters 
Good  for  clocks  nicad 
changers,aii Ito VAC Plug 
one end 
5 vdc tie 20 mA  SI 00 

tb yac IV 16OrnA  $2 SO 
12 vac la 250mA  03 00 

Paint II oh m Speaker 
Appro. 2 • die m Round 

type for radios mike etc 
3 for 02.00 

SoNd State Buzzers 
small buzzer 450 Hz  86 dB  sound 
output on 5-12 vdc at 10-30 mA TTL 

co mpatible  $1.50 

Slug Tuned Coils 
S mall 11 6  Hex Slugs tu ned coil 

3 turns  10 for $1.00 
CAPACITORS 

ALUMINUM 
Dipped Evo ”  Flectrolvt.c 

1 5 uF 25V 3/51.00 ,000  ul ho nag. i 8.50 
1.8 uF 25V 3/51.00 ro  rk)vs' 
.22 uF 25V 3/51 00 '0., SO Ka..., 10151 00 

AC Outlet 
Panel M ount with Leads 

4/$1.00 

Video Terminal 
A t ompietery seit contained stand alone •ideo le mma, card R poires only an ASC1 keyboard and 
set to become • complete  unit Features are single 59 Supply yrul controu•d sync anobaol 
rates do 98001 compete computer and keyboard control of rurSOF Parity error control and ',Apia, 
Accepts and generates serial ASCII piirs pa wl,' keyboard input  The 6416 A64 r har tin 6 
SCrOiling upper and lower case 'optional, any rias RS 232 and ?tune 'non interlaces on ona.,, 
include SOCaela and compteve docionentalusn 
RE Ears terminal card tut radd S6000 for awed unit,  51.9 95 
Lower Case 00.0.  51395 
Power Supply  Sul 95 
OF MO(901010. si  S? OS 

Audio 
Prescaler 

M ake  high  resolution  audio 
measurments, great for m usical 

instru ment tuning. PL tones. etc 

Multiplies audio UP in frequency, 
selectable x10 or x100. gives 01 
H Z  resolution  with  1 sec gate 
time' High Sensitivity of 25 m y, 1 
m eg input z and builf-in filtering 
gives great performance  Runs 
on 9V battery. all CMOS 
PS-2 kit  $29.95 
PS-2 wired  $39.95 

_ 

oP -11600 MHz .--"--  4 z. 
PRESCALER L ---- 1  

Extend the range of your 
counter to 600 MHz Works 
with all counters Less than 
150 my sensitivity specify - 
10 or -100 

Wired. tested. PS-1B  $59.95 
KIT PS-1B  $44.95 

FERRITE BEADS 
Won .nro and specs  15,91 00 
6 Hole Baiun Beads  541 00 

oils CERAMIC 
Or i6v a,s•  2041 00 
1 16o  15,51 00 
001 160  20/Si 00 
103 0  N it 00 
047 Hsi  20111 se 

30 Watt 2 mtr PWR AMP 

Simple Class C power amp features 8 times power gain 1 Win 
for 8 out. 2 W in for 15out. 4Win tor30out Max output of 35 W 
incredible value, complete with all parts, less case and T-R relay 

PA-1, 30 W pwr amp kit  $22.95 
TR-1, RF sensed T-R relay kit  6.95 

M RF-238 transistor as used in PA-1 

8-10db gain  150 rnhz  $11.95 

READOUTS 
,463 359 4' CC  51 00 

rt.'s° 507,510 5"C a  100 

MAN 72/4 07730 33 CA  1 00 

•IP 7881 43"C A  200 

8 Pin 

14 Pin 

16 Pin 

24 Pin 
28 Pin 
40 Pin 

Sockets 

10/52.00 
10/52.00 
4/52.00 
4/82.00 
3/82.00 

DC-DC Converter 
•5 ycic input prod •9 vdc @ 3Orne 
•9 vdc produces -15 vdc @ 35rna SI 25 

Ceramic IF Filters 
Mini cera mic filters 7 kHz 
13 W. 455 kHz 51.50 ea. 

256 20 Turn Trim Pot St 00 

II( 20 Turn Trim Pot  0 .S0 

Tri m mer Caps 

A.  Sprague • 3-40 PI 
Stable Polypropylene 

.50 elk 

RF actuated relay senses RF 

(1W) and closes DPDT relay. 
For RF sensed T-R relay 

TR-1 Kit  $6.95 

Power Supply Kit 
Co mplete  triple  regulated  po wer 

supply provides variable 6 to 18 volts at 

200 m a and •5 al 1 A mp  Excellent load 

regulation  good  filtering and small 

size  Less transfor mers requires 6 3 V 

ia 1 A and 24 V CT 

Co mplete kit  PS-3LT  $6.95 

TRANSISTORS 
253904 NPN C•F  15/91 00 

253906 PNP C•F  1S/$1.110 

2194403 PNP C•F  1141 00 

2N4410 NPN C•F  1541 ea 

2N4918 Fin C•F  4151 00 

2N540, PNP C•F  SIll s. 

2,480211 C•F  4/111 DO 

253771 NPN Sdicon  St SO 

2NS1 79 UHF NPN  3/52.55 

Power Tab NPN 4096  11/11 00 

Pawn Tab PNP 40W  Sil 00 

saPF 10212N5464  550 

NAN 3904 Type T•Ia  14/9e041 

PNP 3908 TWO,. 7•0 5041.90 

2/93055  SOO 

2.1205411 U-IT  362.00 

Diodes 
. 5 1 V Zener  2041.00 
1N914 Type  5041.00 
1KV 2A mp  0/51.00 
100V 1A mp  1531.00 

Crystal Microphone 
Small 1" dia meter .." Inic 

Crystal mike cartridge  5.75 

Mini R G-174 Coax 

10 ft. for $1.00 

OP-AMP Special 
BI-FET LF 13741- Direct pin for pin 741 co mpatible but 500.000 M E G 

input z. super low 50 pa input current  lo w po wer drain 

SO for only  $9.00  10 for  $2.00 

Coax Connector 
Chassis mount 

BNC type  $1. 00 

9 son Battery Clips 
Nice qua imy clips  5 for 51.00 

t4- Rubber Gro m mets  10 for 51.00 

25 AMP 
100V Bridge 
$1.50 each 

Mini-Bridge 50V 
1 AMP 

2 for $1.00 

Pans Gag 
Assi or chokes disc caps tant  resistors 
transistors diodes MICA caps et 

am bp 000 PC1 111.11114 bag (300 pc, $1.50 

Connectors 
6 pin type gold contacts for 
rnA-1003 car clock module 

price  75 mr. 

78MG 
79MG 
723 

309K 

7805 

$1.25 
$1.25 
8.50 
$1 15 
$1.00 

Regulators 

i t \ 

7812 

7815 

7905 

7912 

7915 

$1.00 
$1.00 
$1.25 
$1.25 
$1.25 

Lads - your choice, please specify 
Mini Red. Ju mbo Red, High Intensity Red, Illu minator Red 11/$1 
Mini Yello w, Ju mbo Yello w, Ju mbo Green  631 

Shrink Tubing Nubs 
Nice precut Kris of Shrink size 1'  . 

Shrink to 's" Great for splices  soistee 

Mini TO-92 Heal Sinks 
Ther malloy Brand  S for $1.00 
70.220 Heal Sinks  3 for 51.00 

Vents-k m 
Motorola MV 2209 30 PP No minal cap zo-tio PP - Tunable range - 

.50 midi or 341.00 

Opto Isolators - 4N28 type 
Opto Reflectors - Photo diode V LED 

Motes Pins 
Molex already precut in length ol 7 Perfect 

for 14 pin sockets  20 strips for 81.00 

S.50 ea. 
$1.00 as. 

I Resistance varies with light  250 oh ms to over 3 meg  COS Pnotoceile 
3 tor 111.00 
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TS-530S 

• • •COAR MUNIICATIIONS CENTER. 
1-8004284097 

PHONE HOURS: 8 am-5 pm CDT Mon.-Sat. 

KENWOOD BONU$ BUCK$ $PEC1AL$ 

TR-7730 

OUR MOST POPULAR 
SCANNER STILL ONLY 

$199.95 

MP  10  •  CI  M in 

I  .1 
- 

J.I.L. SX-100 

TS-130SE 

MIRAGE 
10W-80W 

l i r. MO  

B-108 

HYGAIN 
TOWERS 
ROTORS 
ANTENNAS 

ICOM 

IC-730 

*CALL NOW FOR DISCOUNT PRICES* 

KENWOOD 
TR-2500 

ICOM 
C  YAESU  IC-2AT 111 

FT-208  IC-3AT 
FT-708  IC-4AT 

YAESU 

FT-101ZD 

YAESU 
. .. • 

T.. - 

FT-480 

KENWOOD 

TS-830S 

ICOM 

IC-25A 

ICOM 

IC-720A 

NOW THAT WINTER IS BEHIND US 
IT'S TIME TO PUT UP A NEW TOWER 
AND ANTENNA. CALL TODAY FOR 

DISCOUNT PRICES ON HYGAIN AND HUSTLER. 

HAM IV 

•• 
• • • • •YOUR CLECTROKIIICS CENTER • • • • 

1840 "0" Street  Lincoln, Nebraska 68508 
WE TRADE  In Nebraska Call (402) 476-7331 

NSA 
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• FM  • SSB  • CW  • ATV  • OSCAR QUALITY VHF/UHF KIT'S 
• LINKS  • REPEATERS  • TRANSMITTERS 

• RECEIVERS  • PREAMPS  • CONVERTERS AT AFFORDABLE PRICES 
• TRANSCEIVERS • POWER SUPPLIES • PA'S 

FM-5 PC Board Kit-ONLY $159.95 
complete with controls, heatsink, etc. 

SAVE A BUNDLE ON  - 
VHF FM TRANSCEIVERS! 
10 watts, 5 Channels, for 6M, 2M, or 220 

\V‘V  v.  co 
e 

fo9  \\)• 

1? */V‘  
\̀•  o  sc, 
\N.•  '  GXN 

IWO  ,P 
•  c, 

0  •  \°‘  • X‘C‘  .0\<‘  •  P. sti"s' .6\  6. 
,te • ee  0"( 

stle  \'̀  • <0\  

y  X‘  o k  o fc•  f1/4- 

HIGH  QUALITY FM MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 

• R76 VHF FM RECEIVER for 10M, 6M, 
2M, 220, or commercial bands. Fantastic 
selectivity options. Kits from $84.95 to $109.95 

• R450 UHF FM RECEIVER for 380-520 MHz 
bands. Kits in selectivity options from $94.95 

• R110 VHF AM RECEIVER Kit for vhf aircraft 
band or ham bands. Only $84.95. 

• COR KITS With audio mixer and speaker 
amplifier. Only $29.95. 

• CWID KITS 158 bits, field programmable, 
clean audio. Only $59.95. 

• Al 6 RF TIGHT BOX Deep drawn alum, case 
with tight cover and no seams. 7 x 8 x 2 inches. 
Only $18.00. 

• SCANNER CONVERTERS Copy 72-76, 
135-144. 240-270, 400-420, or 806-894 MHz 
bands on any scanner. Wired/tested Only $79.95. 

• T51 VHF FM EXCITER for 10M, 6M, 2M, 
220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $54.95. 

• T451 UHF FM EXCITER 2 to 3 Watts on 450 
ham band or adjacent Kits only $64.95. 

• VHF & UHF LINEAR AMPLIFIERS. Use on 
either FM or SSB. Power levels from 10 to 45 
Watts to go with exciters & xmtg converters. 
Kits from $69.95. 

'NG 

•  1.-• 

VHF & UHF TRANSMITTING CONVERTERS 

For SSB, CW, AN, FM, etc. Available for 6M, 2M, 
220,440 with many IF input ranges. Converter board 
kit only at $79.95 (VHF) or $99.95 (UHF) or kits 
complete with PA and cabinet as shown. 

VHF & UHF RECEIVING CONVERTERS 

20 Models cover every practical rf and if range to 
listen to SSB, FM, AN, etc. on 6M, 2M, 220, 440, and 
110 aircraft band. Even convert weather down to 2M! 
Kits from $39.95 and wired units. 

VHF  &  UHF  RECEIVER 

PREAM PS. Low noise. 

VHF Kits from 27 to 300 MHz. UHF 
Kits from 300 to 650 MHz. Broadband 
Kits: 20-650 MHz. Prices start at 
$14.95 (VHF) and $18.95 (UHF). All 
preamps and converters have noise 
figure 2dB or less. 

• Call or Write for FREE CATALOG 
(Send $1.00 or 4 IRC's for overseas MAILING) 

• Order by phone or mail • Add $2 S & H per order 
(Electronic answering service evenings & weekends) 
Use VISA, MASTERCARD, Check, or UPS COD. 

ham ronics, inc. 
65-R MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430  33 

Hamtronscs is a registered trademark 



if SPECIALISTS. CUSIKAAFT. DRAKE • HAM KEY • HUSTLER • NV-GAIN • ICOM • KANTRONICS • 
0  5 

CALL OR WRITE. MASTER CARD, VISA, MONEY ORDERS ACCEPTED. ( PERSONAL CHECKS 
TAKE 3 WEEKS TO CLEAR.)  INTERNATIONAL ORDERS WELCOME, PLEASE REQUEST PRO 
FORMA INVOICE. ILLINOIS RESIDENTS ADD 6% SALES TAX, 

MON. THRU WED. 9:30-6:00, THURS-FRI. 9:30-8:00. SAT. 9:30-3:00 

SIX-BAND  POCKET 
WORLD RECEIVER 

plus $3 00 
shipping 

(Conn U.S.) 

• 5-band pocket world receiver—SW  
• Extremely Compact awl lightwe,gh — pa m 5-zed' 
• S W band spread dial-easy tuning • Tuning indicator 
• FET AT amplitter for clean low noise reception 
along with high sensitivity and selectivity 

• ,t 

SUB-AUDIBLE TONE 
HEADQUARTERS 
ENCODERS  plus $2.00 

31-BAND ICF-6800W 
PORTABLE WORLD RECEIVER 

ONLY  plusSe 00 

529" Shipping 

(Conn USA) 

ICF-2001 INSTANT ACCESS 
DIGITAL SHORTWAVE SCANNER 

ONLY  plus $5.00 
shipping 

(Coot', USA) 27995 
5-BAND ICF-6500W 
PORTABLE SW RECEIVER 

ONLY  plus $5.00 
shipping 

(Cont .] U S ) 

4/1P 

17995 
• VOX for total hands-free 
operation 

• 1/4-Mile range 

• No license required 

POPULAR HAMFEST SPECIALS! 

shipping 

EACH  (Cont'l USA only) 

We  stock  Communications 
Specialists SS-32 and SS-32M 
encoders for most any mobile or 
hand-held applications includ-
ing  the  very  popular  loom 
Handhelds. 

AMECO 
PREAMPS 
add $3.00 
shipping 

(Conti USA only) 

Model PLF-2  $52.95 
Model PLF-2E (240V)  $57.95 
Model PT•2   $79.95 
Model PT-2E (240V)   $84.95 

ORDER WHILE 
QUANTITIES LAST! 

MORGAIN MULTI-BAND ANTENNAS 

80-40HD/A 80/40 Mtr bands (69)   99.00 
75/40HD/A 75/40 Mtr bands (66)   94.50 
75-10HD/A 75/40/20/15/10 Mtr (66)   126.95 
80-10HD/A 80/40/20/15/10 Mtr (69)  132.00 

Add $5.00 
for shipping 
(Cont .' U.S.A.) 

FAMOUS "EAVESDROPPER" 
SW RECEIVING ANTENNA 

'5995 
plus $3.00 
shipping 

(Cont'l U.S.) 

plus 58.00 
Shippin g 

(Conn USA) 

Accepts any virsion of the IC. 
2A, applies its output to a wide• 

band rf amplifier. and delivers 
25 watts to your mobile anten 
na Mobile talk-out power, 

ICOM 
IC25A 

1ttew. IC3AT (220 MHz) 
IC4AT (440 MHz) 

1  

ICOM IC2A, IC2AT 
s  

• Compact 
• Quality 
Construction 

• Versatile 
• Affordable 
• Wide Range of 
Accessories 
Available 

CALL FOR PRICE & 
AVAILABILITY 

"REDISCOVER" AM BROADCAST LISTENING! 

SONY ICF-S5W SUPER-SENSITIVE AM-FM PORTABLE 
The ICF-s6w offers outstanding sensitivity and 
selectivity, which means better reception of weak, 
hard-to-tune signals and clean, clear reception in 
crowded dial areas. And, in the city or outlying 
rural areas, the ICF-S5W makes tuning simple. All 
stations can be tuned on the unit's regular dial 
scale. In addition, a special Zone Dial Selector 
helps you tune major stations by their call letters. 

You simply select your broadcast zone, then pick 
ih the station by name without referring to dial-scale 

DI CT NE, NA, NH. NI. VT. 03 NJ. NV 03 DE. 
MD PA. WASH, DC. 04 AL. PL. OA, KV. NC. SC 
IN VA. OS AN LA, 1145. 1.01. OK. TS. OS CA ST AZ 
ID. MT NV, OP UT. WA WY 00011. ON. WV OAK 
oN, Wi ID CO IA KS MN NO NO SD 

M I  SI 10 01,   FM. 

lativolat dial male. phi. Zona Dial 
fot Italy lona, of soma $tations by 
the. Lsit 

numerals. It's a lot of performance and conveni-

ence in a little radio, which projects rich, powerful 
sound through a big 4" speaker. 

PRICE CUT! 

$5 995 

plus 55 00 
Shipping 

(COntl Li S I 

TO ORDER: 

HOURS: 

STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!! 

1009 GARFIELD ST.  OAK PARK, IL. 60304' 

m 

0 
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DEALER DIRECTOR; ( PROPAGATION 
Phoenix AZ 

'Ilk Southwest's most jarogressive communica-
tions company stocking Kenwood, lcom, 
iaesu, M , B&W, Astron, Larsen, Cushcraft, 
Hy-Gain,  rcat, and more. Would like to 
serve youl Power Communications Corp., 1640 
West Corneille& Rd., Phoenix AZ 85015, 
24I-Watt. 

Fontana CA 
Complete lines ICOM, DenTron, Ten-Tee, 
Mirage, Cubic, Lunar, over 4000 electronic 
products for hobbyist, technician, experi-
menter. Also CB radio, landmobile. Fontana 
Electronics, 8628 Sierra Ave., Fontana CA 
92335, 822-7710. 

San Diego CA 
We buy and sell Surplus Army Navy Elec-
tronics, also Terminated Material. What do you 
want to sell? Write for catalogue. Electronic-
town. Inc., 440-7th Avenue, PO Box 2048, San 
Diego CA 92112, 232-9379. 

San Jose CA 
Bay area's newest Amateur Radio store. New & 
used Amateur Radio sales & service. We feature 
Kenwood, ICOM, Azden, Yatsu, Ten-Tee, 
Santee & many more. Shaver Radio, Inc., 1378 
So. Bascom Ave., San Joie CA 95128, 998-1103. 

Smyrna GA 
For your Kenwood, Teem, ICOM, Drake and 
other amateur needs, come to we us Britt's 
Two-Way Radio, 2506 N. Atlanta Rd., Smyrna 
GA NOW, 432-8006. 

Preston ID 
Ross WB7BYZ has the Largest Stock of Ama-
teur Gear in the Intermountain West and the 
Best Prices. Call me for all your ham needs. 
Ross Distributing, 78 So, State, Preston ID 
83263, 852-0830. 

Terre Haute IN 
Your ham headquarters located in the heart of 
the midwest. Hoosier Electronics, Inc., *9 
Meadows Center, P.O. Box 3300, Terre Haute 
IN 478003, 238-1456. 

Littleton MA 
The ham store of N.E. you can rely on. Ken-
wood, ICOM, Wilson, Yaesu, DenTron, ELM 
strips., B&W switches & wattmeters. Whistler 
radar detectors, Bearcat, Regency, antennas by 
Larsen, Wilson, Hustler, GAM. TEL-COM 
Inc. Communications & Electronics. 675 Great 
Rd., Rt. 119, Littleton MA 01460, 486-3040. 

Ann Arbor MI 
Sue us for products like Ten-Tee, R. L. Drake. 
DenTron and many more. Open Monday 
through Saturday, 0830 to 1730. VVB8VGR. 
WB8UXO, itiVMKN and W8RP behind the 
counter. Purchase Radio Suppl, 327 E. Hoover 
Ave., Ann Arbor MI 48104, 668-8696. 

Hudson NH 
New England's Distributor and Authorized Ser-
vice Center for all Major Amateur Lines. Tufts 
Radio Electronics, Inc., 61 Lowell Road, Hud-
son NH 03051, 883-5005. 

Somerset NJ 
New Jersey's only factory-authorized ICOM 
and YAESU distributor. Large inventory of new 
and used specials. Most major brands in stock. 
Complete service and Facilities. Radios 
Unlimited, 1760 Easton Avenue, P.O. Box 347, 
Somerset NJ 08873, 469-4599. 

Buffalo NY 
WESTERN NEW YORK 

Niagara Frontier's only full stocking Amateur 
dealer. Also Shortwave, CB, Scanners, Marine, 
Commercial. Operating displays featuring 
Kenwood and others. Towers, Antennas, Sales 
and Service. DX Communications, 3214 Tran-
sit Road, West Seneca NY, 668-8873. 

Syracuse-Central NY 
I IAM-BONE RADIO SAVES US LOT OF $$$ 
MI all Icom. Ten-Tee, HyGain & Kantronics 
t o Fast, Dependable Service Before & After 
the Sale! Service is Our Main Business! Need 
Cash—Ham-Bone will sell your gear for 10% 
commission. 3206 Erie Blvd. E., Syracuse NY 
13214. 446-2266. 

Philadelphia PA/ 
Camden NJ 

Waveguide & Coaxial Microwave Components 
& Equipment. Laboratory Grade Test In-
struments, Power Supplies, Buy, Sell & Trade 
all popular makes—HP, GR. FXR, ESL Soren-
sen, Singer, etc. Lectronic Research Labs, 1423 
Ferry Ave., Camden NJ 08104, 541-4200. 

Amsterdam NY 
UPSTATE NEW YORK 

Kenwood, ICOM, Drake, plus many 
lines, Amateur Dealer for over 35 years. Adiron-
dack Radio Supply, Inc., 185 West Main Street. 
Amsterdam NY 12010, 842-8350. 

Syracuse-Rome-Utica NY 
Featuring: Kenwood, Yaesu, ICOM, Drake. 
Ten-Tec, Swan, DenTron, Alpha. Robot, MFJ. 
Tempo, Astron, KLM, Hy Gain, Mosley, Lar-
sen. Cushcraft, Hustler, Mini Products. You 
won't be disappointed with equipment/service 
Radio World, Oneida County Airport-Termi-
nal Building. Oriskany NY 13424, 337-0203. 

Columbus OH 
The biggest and best Ham Store in the midwest 
featuring quality Kenwood products with 
working displays. We sell only the best 
Authorized Kenwood Service. Universal 
Amateur Radio Inc.. 1280 Aida Dr.. Reynold.. 
burg (Columbus) OH 43068, 866-4267. 

Bend OR 
Satellite TV. Known brands. Call today for 
more information and inquire about our dealer 
program. WESPERCOM, P.O. Box 7226. 
Bend OR 97708, 389-0996. 

Scranton PA 
ICOM, Bird, Cushcraft, Beckman, Fluke, 
Larsen. Hustler, Antenna Specialists, Astron, 
Avanti, Belden, W2AU/W2VS, CDE, AEA. 
Vibroplex, Ham-Key, CES, Arnphenol, Sony. 
Fanon/Courier, B&W, Amoco, Shure. LaRue 
Electronics, 1112 Grandview St., Scranton PA 
18509, 343-2124. 

Dallas TX 
Dealer in Used Computer Hardware & Elec-
tronic Parts. Special on Daisy Wheel Printers 
Xerox Word Processing Equipment, Dual Card 
Printers and Display Systems. Catalog 81.00 
Rondure Company (The Computer Room) 
Dept. 73, 2522 Butler St., Dallas TX 75235. 
630-4621. 

San Antonio TX 
Amateur. Commercial 2-say. Selling Antenna 
Specialists, Avanti, Azden, Bird. Hy-Gain, 
Standard, Vibroplex, Midland, Henry, Cush. 
craft, Dielectric, Hustler, ICOM, M9, Nye. 
Shure, Cubic, Tempo, Ten-Tee and others. Ap-
pliance & Equipment Co., Inc. 2317 Vance 
Jackson Road, San Antonio TX 78213, 
938-3350. 

Vienna VA 
The Washington metropolitan area's leading 
supplier of the latest in Amateur Radio and Test 
Equipment. On your next trip to the Nation's 
Capital, stop by and see us. Electronic Equip-
ment Bank, Inc., 516 Mill St. N.E., Vienna VA 
22180. 938-3350. 

DEALERS 
Your company name and message 
can contain up to 2.5 words for as lit-
tle as $150 yearly (prepaid), or $15 
per month (prepaid quarterly). No 
mention of mail-order business or 
area code permitted. Directory text 
and payment must reach us 60 days 
in advance of publication. For exam-
ple, advertising for the Sept. '82 issue 
must be in our hands by July 1st. 
Mail to 73 Magazine, Peterborough 
NH 03458. ATTN: Nancy Ciampa. 

•  • 

J. H. Nelson 
4 Plymouth Dr. 
Whiting NJ 08759 

EASTERN UNITED STATES TO: 
GMT: 00  02  OA  06  DI  10  12  II  16  IS  20  22 

ALASKA 14 14 .14 7 7 7 1 IA 14 1 14 
ARGENTINA 21 104 10 10 14 7 10 21 21 214 :1 21 
AUSTRALIA 21 14 14 14 7 7 7 7 7 1 14 21 
CANAL ZONE 214 21 11 14 74 7 14 14 10 21 21 21 
ENGLAND 14 14 74 7 7 74 10 10 21 21 14 14 
HAWAII 71 14 14 14 7 7 7 14 14 14 21 71 
INDIA 14 14 14 78 7 78 14 14 14 14 14 14 
JAPAN 14 14 14 78 7 78 ni 14a 10 14 1 14 
MEXICO 144 14 14 14 7 74 14 10 104 21 21 

PHILIPPINES 14 14 14 18 7 78 18 148 14 14 14 14 
PUERTO RICO 14(144 14 14., 7 7 14 14 14 14 14 14,11 

14 SOUTH AFRICA 14 78 78 14 14 14 14A 21 278 214 21 
US S. R. 14 14 7 7 7 14 14 14 74 14 I4A 12 
WEST COAST 21 148 14 14 7 7 7 14 744 IJA 21 21 

CENT RA L UNITES ST ATES TI: 
ALASKA It 14 14 14 1 1 1 14  14 14 10 
ARGENTINA 11 ILL 14 1,1 1 7 II, 18 21 214. 71 21, 
AUSTRALIA 21 14 14 II 7 7 7 1 7 7 II 71 
CANAL ZONE 774. 21 10 14 7 7 14 14 14 21 21 21 
ENGLAND 14 14 7 7 t 14 14 134, 144. 14 14 
HAWAII 21 144 IS 14 1 7 1 14 14 21 21 21 
INDIA 14 14 13 ni 7 75. 711 148 II II II 14 
JAPAN 14 14 14 II 7 78. 711 IIR II II II II 
MEXICO /4 74 74 7 7 1 74. 11 Id IA III, 
PHILIPPINES 14 14 14 148 7 78 78 78_14 14 14 14 
PUERTO RICO 71  71 11  1, Z, 14 11 14 /4 1 744, 

Mum  " MCA 14 78, 78 78 7 148 14 14 14 148 14 14 
U.S. S. R. 

UNITE SWESTE N ST ATES TI: 
ALASKA 14 14 14 14 7 7 1 14  14 14 14 
ARGENTINA 71 IIA 14 1.1 1 7 14, Id 71 211 21 71 
AUSTRALIA 278. 21 21 14 1 14 14 14 7 7 14 21 
CANAL ZONE 274, 11 14 14 7 7 7 10 10 144 21 21 
ENGLAND 14 14 7 7 7 7 10 10 14 14 14 
HAWAII 214 21 21 14 1 14 14 14 14 21 21 214, 
INDIA 14 IA 1.1 14 14 78, 117 18. 14 14 14 14, 
JAPAN 14k 14 14 14 1 148. 71; 14 14 14 II II 
MEXICO 144 14, 14 75, Z. 7 IA 14 144 21 144 
PHILIPPINES 744 14 14 14 1 1481 75 18', 14 14 14 14 
PUERTO RICO 21 21 IA 14 7 7.4. 14 21 21 21 21 
SOUTH AFRICA 14 7A 78 78 7 75, 7a Id 14 14,14 

14 14 

14 

14 U.S. S.R. 14 14  7 7 78 78 148, 14 
EAST COAST 21 144. 11  1.1 7 14 141 144 71 21 

A = Next higher frequency may also be useful. 
B = Difficult circuit this period. 

First letter = night waves. Second = day waves. 

G = Good, F = Fair, P = Poor. • = Chance of solar flares. 
# = Chance of aurora. 
NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST. 

JULY 
MON  TUE WIE0  THJ   

1  GIG 2 0/0 

4 F/0 5 GIG 6 GI G 7 FIF 8 FIG 
11  12 

F/F  F/0 13 0/0 14GIG 15 FIF* 

9 FIG 1° F/G 

16PIP 17F/G* -

l kIG • 19 121F* 2 0F/G G/G 

25FIG 26 
GI G 

22 GIG 
23 

GIG 
24-1  

FIG 

27  28 
GI G  GI G 

29 
GI G GI G 31131G 

162  73 Magazine • July, 1982 

1 

Reader Service for facing page rid-. 



New Yaesu FT-102 Series 
Transceiver of Champions! 
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The long-awaited new generation of Yaesu HF technology has arrived! New research in 
improved receiver filtering and spectral purity is brought to bear in the competition-bred 
Fr-102, the HF transceiver designed for active Amateurs on today's intensely active bands! 
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Unique Cascaded Filter System 
The FT-102 utilizes an advanced 8.2 MHz and 455 kHz IF system, capable of 
accepting as many as three filters in cascade. Optional filters of 2.9 kHz,1.8 
kHz, 600 Hz, and 300 Hz may be combined with the two stock 2.9 kHz filters for 
operating flexibility you've never seen in an HF transceiver before now! 
All New Receiver Front End 
Utilizing husky junction field-effect transistors in a 24 volt, high-current design, 
the FT-102 front end features a low-distortion RF preamplifier that may be by-
passed via a front panel switch when not needed. 
IF Notch and Audio Peak Filter 

A lighly effective 455 kHz IF Notch Filter provides superb rejection of hetero-
dyies, carriers, and other annoying interference appearing within the IF pass-
bald. On CW, the Audio Peak Filter may be switched in during extremely tight 
pile-up conditions for post-detection signal enhancement. 
vLriable IF Bandwidth with IF Shift 
The FT-102's double conversion receiver features Yaesu's time-proven Variable 
Bandwidth System, which utilizes the cascaded IF filters to provide intermediate 
bandwidths such as 2.1 kHz, 1.5 kHz, or 800 Hz simply by twisting a dial. The 
Variable Bandwidth System is used in conjunction with the IF Shift control, 
which allows the operator to center the IF passband frequency response without 
varying the incoming signal pitch. 

Wide/Narrow Filter Selection 
Depending on the exact combination of optional filters you choose, a variety of 
wide/narrow operating modes may be selected. For example, you may set up 
2.9 kHz in SSB/WIDE, 1.8 kHz in SSB/NARROW, then select 1.8 kHz for CW/ 
WIDE, and 600 Hz or 300 Hz for CW/NARROW. Or use the Variable Bandwidth 
to set your SSB bandwidth, and use 600 Hz for CW/WIDE and 300 Hz for 
CW/NARROW! No other manufacturer gives you so much flexibility in selecting 
filter responses! 
Variable Pulse Width Noise Blanker 

Ignition noise, the "Woodpecker," and power line noise are modern-day ene-
Mes of effective Amateur operation. The FT-102 Noise Blanker offers improved 
blanking action on today's man-made noise sources (though no blanker can 
eliminate all forms of band noise) for more solid copy under adverse conditions. 
Low Distortion Audio/IF Stage Design 
Now that dynamic range, stability, and AGC problems have been largely elimi-
nated thanks to improved technology, Yaesu's engineers have put particular 
atention on maximizing intelligence recovery in the receiver. While elementary 
firer cascading schemes often degrade performance, the FT-102's unique blend 
of crystal and ceramic IF filters plus audio tone control provides very low phase 
delay, reduced passband ripple, and hence increased recovery of information. 

Price And Specifications Subject To 
Change Without Notice Or Obligation 

Heavy Duty Three-Tube Final Amplifier 
The FT-102 final amplifier uses three 6146B tubes for more consistent power 
output and improved reliability. Using up to 10 dB of RF negative feedback, the 
FT-102 transmitter third-order distortion products are typically 40 dB down, 
giving you a studio quality output signal. 

Dual Metering System 
Adopted from the new FT-ONE transceiver. the Dual Metering System provides 
simultaneous display of ALC voltage on one meter along with metering of plate 
voltage, cathode current, relative power output, or clipping level on the other. 
This system greatly simplifies proper adjustment of the transmitter. 

Microphone Amplifier Tone Control 
Recognizing the differences in voice characteristics of Amateur operators, 
Yaesu's engineers have incorporated an ingenious microphone amplifier tone 
control circuit, which allows you to tailor the treble and bass response of the 
FT-102 transmitter for best fidelity on your speech pattern 

RF Speech Processor 
The built-in RF Speech Processor uses true RF clipping, for improved talk power 
under difficult conditions. The clipping type speech processor provides cleaner, 
more effective "punch" for your signal than simpler circuits used in other 
transmitters. 

VOX with Front Panel Controls 
The FT-102 standard package includes VOX for hands-free operation. Both the 
VOX Gain and VOX Delay controls are located on the front panel, for maximum 
operator convenience. 

IF Monitor Circuit 
For easy adjustment of the RF Speech Processor or for recording both sides of a 
conversation, an IF monitor circuit is provided in the transmiter section. When 
the optional AM/FM unit is installed, the IF monitor may be used for proper 
setting of the FM deviation and AM mic gain. 

WARC Bands Factory Installed 
The FT-102 is factory equipped for operation on all present and proposed 
Amateur bands, so you won't have to worry about retrofitting capability on your 
transceiver. An extra AUX band position is available on the bandswitch for 
special applications. 

Full Line Of Accessories 
For maximum operating flexibility, see your Authorized Dealer for details of the 
complete line of FT-102 accessories. Coming soon are the FV-102DM 
Synthesized VFO, SP-102 Speaker/Audio Filter, a full line of optional filters and 
microphones, and the AM/FM Unit. 
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Superior dynamic range, auto. antenna tuner, 
OSK, dual NB, 2 VFO's, general coverage receiver. 
TS-930S 
The TS-930S is a superlative, high per-
formance, all-solid state, HF transceiver 
keyed to the exacting requirements of the 
DX and contest operator. It covers all 
Amateur bands from 160 through 10 
meters, and incorporates a 150 kHz to 
30 MHz general coverage receiver having 
an excellent dynamic range. 
Among its other important features are, 
SSB slope tuning, CW VBT, IF notch filter, 
CW pitch control, dual digital VFO's, CW 
full break-in, automatic antenna tuner, 
and a higher voltage operated solid state 
final amplifier. It is available with or 
without the AT-930 automatic antenna 
tuner built-in. 
TS-930S FEATURES: 
• 180-10 Meters, with 150 kHz - 30 MHz 
general coverage receiver. 
Covers all Amateur frequencies from 160-10 
meters. including new WARC, 30, 17. and 
12 meter bands. on SSB. CW, FSK, and AM. 
Features 150 kHz - 30 MHz general cover-
age receiver. Separate Amateur band 
access keys allow speedy band selection. 
UP/DOWN bandswitch changes in 1-MHz 
steps. A new. innovative, quadruple con-
version. digital PLL synthesized circuit 
provides superior frequency accuracy and 
stability, plus greatly enhanced selectivity. 
• Excellent receiver dynamic range. 
Receiver two-tone dynamic range. 100 dB 
typical (20 meters. 500 Hz CW bandwidth. 
at sensitivity of 0.25 µv. S/N 10 dB), 
provides the ultimate in rejection of 
IM distortion. 
• All solid state, 28 volt operated 
final amplifier. 
The final amplifier operates on 28 VDC for 
lowest IM distortion. Power input rated at 
250 W on SSB. CW, and FSK. and at 
80 W on AM. Final amplifier protection 
circuit with cooling fan. SWR/Power 
meter built-in. 
• Automatic antenna tuner, built-in. 
Available with AT-930 antenna tuner built-
in. or as an option. Covers Amateur bands 
80-10 meters, including the new WARC 
bands. Tuning range automatically 

pre-selected with band selection to mini-
mize tuning time. "AUTO-THRU" switch on 
front panel. 
• CW full break-in. 
CW full break-in circuit uses CMOS logic IC 
plus reed relay for maximum flexibility. 
coupled with smooth, quiet operation. 
Switchable to semi-break-in. 
Dual digital VFO's. 
10-/lz step dual digital VFO's include band 
information. Each VFO tunes continuously 
from band to band. A large. heavy, flywheel 
type knob is used for improved tuning ease. 
T.F. Set switch allows fast transmit 
frequency setting for split-frequency opera-
tions. A—B switch for equalizing one VFO 
frequency to the other. VFO °Lock " switch 
provided. RIT control for ±9.9 kHz receive 
frequency shift. 
• Eight memory channels. 
Stores both frequency and band informa-
tion. VFO-MEMO switch allows use of each 
memory as an independent VFO, (the 
original memory frequency can be recalled 
at will), or as a fixed frequency. Internal 
Battery memory bark-up, estimated 1 year 
life. (Batteries not Kenwood supplied). 
• Dual mode noise blanker ("pulse" 
or "woodpecker"). 
NB-1. with threshold control, for pulse-type 
noise. NB-2 for longer duration 
"woodpecker" type noise. 
• SSB IF slope tuning. 
Allows independent adjustment of the low 
and/or high frequency slopes of the IF 
passband, for best interference rejection. 
• CW VBT and pitch controls. 
CW VBT (Variable Bandwidth Tuning) 
control tunes out interfering signals. CW 
pitch controls shifts IF passband and simul-
taneously changes the pitch of the beat 
frequency. A "Narrow/Wide" filter 
selector switch is provided. 
• IF notch filter. 
100-kHz IF notch circuit gives deep. 
sharp, notch, better than -40 dB. 
• Audio filter built-in. 
Tuneable. peak-type audio filter for CW. 
• AC power supply built-in. 
120, 220, or 240 VAC. switch selected 
(operates on AC only). 

Fluorescent tube digital display. 
Fluorescent tube digital display has analog 
type sub-scale with 20-kHz steps. Separate 
2 digit display indicates RIT frequency shift. 
• RF speech processor. 
RE clipper type processor provides higher 
average "talk-power: plus improved intelli-
gibility. Separate "IN" and "OUT" front 
panel level controls. 
• One year warranty. 
The TS-930S carries a one year limited 
warranty on parts and labor. 
Other features: 
• SSB monitor circuit. 3 step RF attenuator, 
VOX. and 100-kHz marker. 
Optional accessories: 
• AT-930 automatic antenna tuner. 
• SP-930 external speaker with selectable 
audio filters. 
• YG-455C-1 (500 Hz) or YG-455CN-1 (250 Hz) 
plug-in CW filters for 455-kHz IF. 
• YK-88C-1 (500 Hz) CW plug-in filter for 
8.83-MHz IF. 
• YK-88A-1 (6 kHz) AM plug-in filter for 
8.83-MHz IF. 
• MC-60 (S-8) deluxe desk microphone with 
UP/DOWN switch. 
• TL-922A linear amplifier. 
• SM-220 station monitor. 
• HC-10 digital world clock. 
• HS-6. HS-5. HS-4 headphones. 

More information on the TS-930S is 
available from all authorized dealers of 
Trio-Kenwood Communications 
1111 West Walnut Street. 
Compton. California 90220 

KEN W OOD 
... pacesetter in amateur radio 

Specifications and prices are 
sublect to change without notice or obligation. 


