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OUf MAX-50 may be mini in size, but it offers

Ca-ers. hams,computer enthusiasts and audiophiles.
Completely automatic. MAX-50 accurately measures
signals from 100 Hz to abovea guaranteed 50 MHz. An
outstanding value at only 589.95*

Our compact P$-500 Prescaler extends the ca­
oaotnues of any 50/100 MHz counter from 50 to 500 MHz
and beyond.The perfect companion to MAX-50 and
MAX-100. lt has a 400 mVoutput, todnve less sensitive
counters, Modest ly priced at $59.95*

When It comes to frequency measurement. we've
got you covered. In range. Accuracy. And versatil ity-with
a broad family of accessories from antennas and input
connectors to AC and car-battery adaptors.

CSC. Capability you can count on ... at a price you
can afford.
NEED MOREINFORMATION? CALL203-624-3103
to order. or lor the name of your local o tstnbutor Prices
slightly higher outside U.S.A.

- c
_,qo;.9'-Ib)
I .... .1-' ,- ..~.-.­_.--

•

You won't be disappointed.
Becauseesc offers more range.more
accuracy, more versatility than anyone else
... at lower prices.Choose from three portable. easy­
reading counters and a compact. range-extending pre­
scaler!

OUf calculator-sized MAX·550 is the top of the
line. with continuous readings from 1000 Hz up to a
guaranteed 550 MHz and above.Measure AM, FM
digital or video signals w ith this 6·dIQIt, audio-to-Ul-if
know-it-all. No switching or adjusting of polarity slope,
trigger or input level, either. Jusllurn it en and feed In
siqnat Only $1 49.95 *

OurMAX-100 looks and performs like an expen­
sive Instrument. But it's not .. .even though it measures
continuously from 20 Hz pasta guaranteed 100 MHz,
with 8-digit accuracy and 1 Hz resolution. With its high
sensitivity, and big .6" LED display, MAX-100 IS ideal for a
wide range of audio. ultrasonic. RF.video and digital
applications. Especially at a modest $134.95*

CI 1978, ContInental scec.ames COfpofatlon Pnces. scecucencos subject to change without oonce ' Manufacturer'S suggested ust

CONTlNENlAL SPECIALTIES CORPORATION
Corporate HeadQuarlers

Continenla l Specialtie, Corporation
70 Fu lton Terr. Bo~ 1942. New Halo'8fl. CT 06509

35 1 Cailioml. St. San FranciscO. CA 94104
(415142t -88 72. TW X 91().372· 7992

Europe. AfrICa, MId-east: CSC UK LTD.
Sh're Hlll industrral Estate. Unl ls 1 and 2
Saffron Walden. E5se~ CB 11 3AO
Telephone Number SAFFRON WALDEN 21682
TL X B11477
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MFJ INTRODUCES THE

GR MASTER
• MEMORY KEYERS

At $139.95 this MFJ·484 GRANDMASTER
memory keyer gives you more features per dollar than any other

memory keyer available - and Here's Why > • •

MESSAGE BUTTOftS SELECT DESIRED 25 CH ARACTER MESSAGES.

RESETS MEMORY IN
USE TO BEGINNING.

MEMORY SELECT: POS/.
nONS 1, 2, 3 ARE EACH
SPlIT INTO MEMORY SEe­
TIOHS A, B, C, 0 (UP TO
TWELVE 25 CHARACTER
MESSAGES). SWITCH COM·
BINES A AND B. POSI'11JN
K GIVES YOU 100. 75. SO,
00 25 CHARACTERS BY
PRESSING BUTTONS A, a
C. OR D.

LED tNDtC.'.TES
DElAY REPEAT
MODE.

DELAY REPEAT eotmIOl
(0 TO 2 MINUTES). PUll
FOR AUTO REPEAT.

TONE CONTROl. VOLUME CON·
PULL TO TUNE. TROl. POWER

ON -OFF.

SPEED CONTROl, 8 TO
50 WPM. PULL TO
RECORD.

LEOI (4) SHOW WHICH
MEMORY IS IN USE AND
WHEN IT ENDS.

WElGiHT cornDl TO PENETRATE
OAM. PULL TO COMBINE MEMORIES
A AND B FOR 1, 2, 00 3 FIFTy. ...
CHARACTER MESSAGES. •

NOW YOU CAN CALL CO, SEND YDUR Ont,
NAME. ETt.. ALL AUTOMATl:AlLY.

Alld .nIy MFJ offers you the MFJ·484
Grandmaster memory keyer with this much
Uexabil ity at this price.

Up 10 twelVl 25 character messages plus
a 100, 75, 50. or 25 character message
(4096 bits total).

A lwitek CM billt1 25 charac ter messages
lor up to tine 50 character messages.

TI fKIId. pul out ee speed control. tcccn
a message bunon and send. To pllyhCk,
push in the speed control, select your mes­
sage and touch the cu tten. That's all there
is to it!

'Ill can ~p'lt any message continuously
and even leave a pause between repeats (up
to 2 mil'NJtes). Ellrnpll: Call CO. Pause, us­
ten. II no answer, it repeats CO again. To
answer simply start sending. LED eeeates
Delay Repeat Mode.

Inl lall1ly Innrt or make chanoes in any
playing message by simply sending. Continue
by touching another bunon.

Memory fI"tl to ~inni ng with oonoo, or
by tapping paddle when playing. Touching
message button restarts message.

LEOs IlIIw which 25 character memory is
in use and when it ends.

BuIlt... Ill''''''' In.... Uses 9 'loti banery,
1'10 drain when power is 00. Saves messeces
in memory when power loss occurs or wilen
transporting eeyer. Ultra compact, 8:ll2:ll6
inches.
PLUS A MFJ DELUXE FULL FEATUIIE KEYER.

"milk: Dpll'ltion with squeeze key. eeteasn
insertion.
~11l IIlIffIIrin. seIl-complebng dots aqj

dashes, p.mprool spacing. instant start (ex·
cect when re<:oroing).

AI CIIllIrllI are on lront panel: speed,
weight, tone, vOlumo. Smooth linear speed

contrOl. 8 to 50 WPM.
W...1lt CIIlltrel lets you adjust dot-das,..

space ratio; makes your signal distinctive to
penetrate CRM.

Tine control. Room lilt ing volume. Bultt-in
speaker.

YUill hmctiotl keys transminer lor wning.
Ultri ~lalllt IIId llate II."",: grid block.

ca thoDe, solid stale transnllners ( - 300 V.
10 mao max.. + 300 V, 100 mao max.).
CMOS 1Cs, MOS memories. Use 110 VAC or
12 to 15 VDC. Automatically switches 10 ex­
ternal batteries when AC power is lost.
OPTIONAL SaUEElt KEY
lor all memOfY kesers.
Dot and dash paddles have
IuIy adjustable tension and
spacing lor the exact " lee'" you like. Heavy
base with non-sJip rubber teet eliminates
"walking". S29.95 plus S2.00 lor shipping
and handling.

T1M MFJ·482 FtATUIIES FOUR 25 011 A 50 AND TWO 25 CHARACTER

• Speed, volume, weight, MESSAGES.

IO'" ,,,.... $999• Combine mem.., lwilell 5 . .• • __
• Repelt, Wilt functionl • () 01 () •
• Built-In memory liver

Similar to MFJ·484 but with 1024 bits 01 memory, tess delay repeal,
single memory operating LEO. Weight and tone controls adjustable trom
rear panel. 6:ll2x6 inches. 110 VAC Of 12 to 15 VOC.

THIS MFJ·481 GIVES YOU TWO 50 CHARACTEII MESSAGES.

• Repeat funI;tIDlI $7995• T'III tunctlen•........ OM.'" un'

Similar to MFJ-482 but wiltl two 50 cnaracter messages, less weight
controls. Internal lone control. Volume control is alljustable from rear
panel. 5x2x6 inches. 11 0 VAC Of 12 10 15 VOC.

Order any product from MFJ and try h. rr not delighted. return within 30 days for I prompt refund (less shipping).
Order today. Money back If not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.
For technic al Information, orderfrepalr statue, In Mlasls.lppl , outBlde continental USA, call 601·323·!5869.

Order By Mail or Call TOLL FREE 800·647·1800 and Charge It On IZI
MFJ ENTERPRISES, INC. ~1~SI:~I~P~9:TATE. MISSISSIPPI 39762
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NOW...FREE PHONE!

Bob Ferrero . W6RJ .' K6A HV, Jim Rafferty. N6RJ

Olhe< well ~nown tlams 9've J'OU coor-eccs
pe'SOll~edse-vce

854·6046
CALIF. CUSTOMERS PLEASE CALL OR VISIT STORES LISTED BELOW

PLUS FREE SHIPMENT
All ITEMS U.P.S. (Brown).

CALL US FOR SPECIAL PRICES ON:

•

ICOM!

KENWOOD!

SAN DIEGO, CA. 92123
5375 Kearny Villa Road
(714) 560-4900
l1ogl>w.y ' 6 3-& ClwemonI ....,.. 8NO

VAN NUYS, CA. 91401
6265 Sepulveda Blvd
(213) 98&2212
&on (),ego F*"I' ;0.' 11"""'1 81""

VAESU!

OVER THE COUNTER (Mon. thru Sat. 10 AM to 5:30 PM)
MAIL ORDER, Phone, Write.

ANAHEIM, CA. 92801
2620 W La Palma
(714) 761-3033. (213) 860-2040

BURLINGAME, CA. 94010
999 Howard Avenue
(415) 342-5757
s..- ....... on '0' ""'" 5 F ""flOrl

DRAKE!

• AlDA. ALLIANCE. ALPHA. AMECO. ATLAS. BIRD.
• COE. COLLINS. CUSHCRAFT. CURTIS. DENTRON.
• DRAKE. EIMAC. HUSTLER. HY·GAIN _'COM.
• KENWOOD . KLM . MFJ. MOSLEY. PALOMAR. RQHN.
• ROBOT. SHURE. SWAN. TELEX. TEMPO_ TEN-TEe.
• TRISTAO. TELREX. TRI-EX. WILSON. VAESU. more.
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Hustler amateur fixed statiOn antennas.

Clearly the choice of those who know quality.

When you 're transmitting and receiving around the
globe, only the finest will do. Long distance com­
municanon demands the high Quality you find in
every Hustler antenna.

Hustler fixed station antennas have gained a world
wide reputation of superior performance through

advanced design , precision construction. all­
weather durability plus quality components such
as all stain less steel hardware and heat treated
seamless aluminum tu bing .

When a Hustler amateur fixed station antenna
goes up, you can be sure the very height of quality
is reached.
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If it feels like somebod else is
makin all the mone , ma e it's time

you ooked at NRI ome training
for TVand audiotechnicians.

/'IllU SCbools
M(.1}ravri-Hill Cmtd' for

Continuing Education
3939 'Il'i:soonsin Al'eflllt
'h shington, n-c. 20016

,

,Oil
it has fo r63years and more than a
million students.

Send for Free Catalog _,_
No Salesman Wiil Call
Get all the facts on howNRI

career training can mean new oppor­
tunities for you. Send for our free
catalog describing lessons and equip­
ment, other courses in digital compu­
ter electronics, CBradio servicing,
communications, and more. No
salesman will call. Mail the postage­
paid card today and see if you can't
make more of yourself in this wide­
open field. If card has been removed,
write to:

~"~.... III.n

xo matter how hard you try,
there are some jobs that just seem to
go nowhere. And others SO monot­
onous, they drive you up the wall.
~llile all around, you see people
enjoying what they do and making
a good living at it.

NRI can Set Vou Free
There's a way out of the rut.

NRI home-training in 1V and audio
servicing. At home, in your spare
time, you can learn to become a 1'1
electronics technician. Qualified to
hold down a good paling job as a
serviceman or troubleshooter. Even
start your own fu ll- or part-time
business. And you learn at your
own pace without quitting your
present job.

tesarn by Doing.
Actual Bench Experience

NRI is more than hook learn­
ing. Sure, we give you all the fonda- L..,
mentals and theory. But it's reinforced color TV, introduce and correct typical
with practical experienceevery stepof service problems. You even assemble
the way. In our Master Course, you test instruments that you use for learn-
build actual electronic circuits and test iog and earning.
them. You construct a a-channel Your equipment includes a
audio center,a 25" diagonal solidstate transistorized Volt-Ohm Meter, 1V

color pattern generator, advanced de­
sign 5" triggered sweep oscilloscope
and CMOS digital frequency count-
er. .. the basic tools of the pro. In
addition, you build the 4-<hannel
audio center and 25" color1V while
perfonming more than 120 in-set,
power-on experiments that give you
real bench experience while you learn.

Ask the Professionals
Adocwnented national survey

confirms for the second time that al­
most half the professional n' service­
men have had horne-training. And
among them, they recommend NRI as
fillil oronly choice by more than 3to I'
That's because NRI mining works, as

January. 1979 • CO • 7



ox OSCILLATOR
Crystal controlled transistor type. 3
to 20 MHz, ox-to. Cat. No . 035100.
20 to 60 MHz, OX-Hi , Cat. No.
03510 1.
Specify when ordering

$4.95 ea.

OF-' OSCILLATOR
Resistor/ capacitor circuit provides
asc over a range of freq with the
desired crystal. 2 to 22 MHz, OF- l
LO, Cat. No. 035108.18 to 60 MHz,
OF-l HI , Cat. No. 035109.
Specify when ordering

$4.25 ea.

MXX-' TRANSISTOR RF MIXER
A single tuned circuit intended for
signal conversion in the 30 to 170
MHz range. Harmonics of the OX or
OF-l oscillator are used for injec­
tion in the 60 to 179 MHz range. 3 to
20 MHz, La Kit , Cat. No. 035105. 20
to 170 MHz, Hi Kit, Cat. No. 035106.
Specify when ordering

$5.50 ea.

SAX-' TRANSISTOR RF AMP
A small signal amplifier to drive the
MXX·l Mixer. Single tuned input
and link output. 3 to 20 MHz , La Kit,
Cat. No. 035102. 20 to 170 MHz, Hi
Kit , Cat. No. 035103.
Specify when ordering.

$5.50 ea.

PAX-' TRANSISTOR
RF POWER AMP
A single tuned output amplifier
designed to follow the OX or OF-1
oscillator. Outputs up to 200 mw,
depending on frequency and vol­
tage. Amplifier can be amplitude
modulated 3 to 30 MHz, Cat. No.
035104.
Specify when ordering. $5 75. ea.

BAX-' BROAOBANO AMP
General purpose amplifier whi ch
may be used as a tuned or untuned
unit in RF and audio appli cations.
20 Hz to 150 MHz with 6 to 30 db
gain~ Cat. No, 035107.
Speedy when ordering.

$5.75 ea.

.02% Cali brat ion Tolerance
EXPERIMENTER CRYSTALS

(HC 6tU Holder)

Cat. No. Specifi cations
031080 3 to 20 MHz - for use in OX OSC Lo

Specify when ordering $5.95 ea.
031081 20 to 60 MHz - For use in OX asc Hi

Specify when ordering $5.95 ea
031300 3 to 20 MHz - For use in aF·1L asc

Specify when ordering $4.75 ea.
031 310 20 to 60 MHz - For use in aF·1H asc

Specify when ordering $4.75 ea.

Shipping and postage (inside U.S., Canada and Mexico only)
will be prepaid by International. Prices quoted for U.S.,
Canada and Mexico orders only. Orders for shipment to other
countries will be quoted on request. Address orders to:

MIS Dept., P.O. Box 32497,
Oklahoma City, Oklahoma 73132.

International Crystal Mfg. Co., Inc.
10 North Lee

Oklahoma City , Oklahoma 73102
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roBias
an ed itor ial

Our cover this month fea tures anoth­
er "Go lden Oldy" in t he history of com­
munications. Th is receiver was state-of­
the-art in its heyday of 1846 and is still
looked on as a work of art today. As we
start a new year, hopefu lly enjoying
some new equipment that Santa drop­
ped off, let's look at a rig Bill Orr hasn't
described yet.

Long before an accessory speaker
was even thought of, Morse telegraph
signals were received and recorded on a
device such as this called a register . A
stylus receded the signals by perforating
a paper tape. The stylus, pointing up­
wards at about a 45-degree angle, is at­
tached to the lever in the center of the
register. The tape was pulled through
the two grooved rollers, at which the
stylus 1$ pointing. by the clockwork
mechanism. A key, partially visable in
the upper left ha nd side, was used to
wind up the clockwo rk . When a cu rrent
passed thro ugh the electro magnet (the
black coi ls), t he armature was attracted
to t he coi ls, causing the styl us to press
against the paper tape. The perforation
in the paper stood for a dot or dash de­
pending on its leng th .

Since Mr. Morse is credited in some
way for starting us all off. I thought I
would add to our cover a photo of a
plaque In his honor. I spotted this
plaque during a traffic jam on a trip to
New York City. Mr. Morse evidently re­
sided at one time on what is now 2200
Street just off of Fifth Avenue . Mr.
Morse and the register are part of our
past, either gone or part of a collection.
Who will remember whe re we once lived
or create an arti fact out o f tod av's syn­
th esized marvel?

Most of us are too ta ke n up wi t h the
" now" and its immediate considerations
to give m uch th ought to posterity or t he
d istan t futu re. The old cliche used to be
" The Big Picture ," and overview of how
things fit toget he r. Well, we're star t ing a

new year, with new reso lu t ions and
some new goal s to shoo t for , so let 's
look at a few th ings th at m ight help
create t ha t " Big Picture,"

Towards the midd le of Janua ry,
whe n most of t hose im possible New
Year's reso lut io ns have been forgo tten ,
there m ight be room in that space de­
voted to best intentions for another reo
solution. Resolved : to make some con­
certed effort to interest and/or aid some
fellow human being in amateur radio.

This past year, 1978, we witnessed a
substantial growth in the number of in­
dividuals who applied for and passed the
Novice exam. Although in general terms
the numbers by CB terms are not large,
for amateu r radio it is a significant in­
crease. If we as amateurs took it upon.
ourselves to di rect ly solicit people to
jo in our ran ks t he n we are talki ng about
a pote ntial doub li ng in a sho rt ti me.
T his of co urse crea tes a big "if,"

IF we th ink past t he concept of the­
o retically crowded bands, IF we get past
th e idea t hat these new people are go ing
to take away something from us t hen
we may th ink of a ll the possible ways an
increase in hamdom can hel p us.

The first obvious benefit fro m large
numbers of amateurs is a stronger politi­
cal block. When seeking redress or legis­
lation it's numbers that count.

The second consideration. thinking
beyond oneself, is that a substantial in­
crease in the number of amateurs cre­
ates mo re business. Hams are not on ly
economic consumers. they also start
businesses. Art Collins started up a nice
little bu siness some years back based on
his " hobby" (that's sti ll going stro ng)
and in more recent t imes people like
Denn is Had of DenTron and Bill Henry
of HA L Communicat ions turned their
avocatio ns in to bu sinesses that employ
o t he r amateurs and st rengt he n the ama­
t eu r economy.

Just creat ing a new business and pro-

vid ing em ployment or pay ing t axes is
reason eno ugh. This new market, se ller
and buyer, creates competition , which
President Carter recently talked at great
length about. Compe ti tio n in a market
produces better pr ices, greate r efficien­
cy and most of all new technology .

The complaint of over-crowded
bands in the light of history bares little
weight. That sort of rationale would still
have us using that beautiful brass me­
chanical marvel on the rover. It served
its purpose and when conditions war­
ranted an improvement to handle meso
sages faster and more efficiently a newer
device was forthcoming . S.s.b. came in
mighty handy a few years ago . Digital
ccmmuntcanons are in the fu t ure .

One of the best reasons of all for en ­
larging ou r ranks, and why I urge you to
cooperate with all of th e training pro­
grams plus tak e th at personal interest
thi s yea r, is th e tremen dous potential to
learn about o r expe rience new people.
Our "li ttle club" co uld very we ll ben efi t
fro m a fresh outlook on life and pcssi­
bly some budding genius wi ll now have
t he mot ivat ion to develop that needed
marvel. There are vast opportunities fo r
amateur radio out there and better
t imes are ahead , if only we start to
think beyond today .

$0. like the part of us that still fights
1979 by writing 1978 on checks and let­
ters, we have to make the conscious ef­
fo rt to move ahead. We should eppre­
crete the past and learn from it . Try to
anticipate and welcome the future and
always remembe r that we are constantly
in t ransit io n and that nothing stays t he
same.

73, Alan , K2EEK

Photo Credit: Telegraph Register coor­
tesy of In Search, Department of Com­
munications, Ottawa, K1A OCB Canada.
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•nounclng
• Southfie ld, M I - The South fie ld High
School's Amateur Radio Club wi ll be
ho ld ing its 14th Annual Swap & Shop
on Sunday, January 2 1, 19 79 , at South­
f ield School, at 10 M ile & Lasher. (This
is one of Michigan's Larqest ]. Ad m ission
w il l be $2.00. For in fo rmation send
SASE to: Mr. Rober t Younkers. 24675
Lasher Bd.. Southfield, Ml 48034 or
call (313) 354-82 10.
• In order to obtain an Amateur Tere­
communications Station License in the
Bri tish Vi rgin Islands, under the Re­
ciprocal Licensing Agreement, you must
possess a Current General Advanced
or Extra Class License. 2) The annual
license fee is $15.00 and each license o r
renewal thereof shall be valid until t he
31st day of January in the year next
succeeding that in which it was taken
out unless it has been previously revok ­
ed. 3) Provided that jf a license is fi rst
granted on o r after the 1st day of
A ugust in any year t he fee payable in
respect of such fi rst license shall be fi fty

percent of the fee specif ied . 4) Please
send a cert ified copy o f your current
l icense, along with a Po stal Money
Order (plus a fi ve cent stamp to cover
" stamp dutv". made payab le to the
"Accountant General " MInistry of Com­
mun ications, Works & Industry , Govern­
ment of th e British Vi rgin Islands,
Tortora. Br it ish Virgin Island s. No
personal cheques can be accepted.

Corrections
• In t he Nov. 78 issue of CO , figs. 2
and 3 of W3KNG's "Wire All-Band An­
tennas" article were reversed.
• There were two omissions from the
schematic diagram In WA2VYU's
"Cheap and Easy Memory Kever."
(November, 1978, CO). First, tie pin
13 of E1 2 to pin 13 of E13; second,
the value of t he speed resistor should
be 5 megohms. :e
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BEST QUOTE FIRST - CALL BOB'S TOLL FREE #..
TEN-TEC TRANSCEIVERS 574 Century 2110",,,, . .. 399 DO BOB STOCKS THE 8'

670 Century 21Kever . . . . 29.00 FAMOUS BRANO NAMES :D,J 540 80.1O~ 2~~~~~S ~,R ~ E .S $699.00 ~~~ g:~:~~ 6ig~:i~~~orK, i ~ ~~ Ten-Tec , Bird , Denlron , Tempo, Swan , Am- (

i
544 As above , w/Digital readout, .. 869.00 247 Antenna Tuner . " " 69.00 com, Icom, Telex, Cushcrall , HyGaln , -0

252M l8A 110 vac power supply .. 11900 277 Antenna TunerlSWR Bridge 85.00 Hustler, Shure , Ameco, Taylor, tOE . r ••
Of . 262M As above. wNDX ", . . . 145.00 509 Argonaut au- tucm 5w xcvr .. 369.00 Barker & Williamson , Consolidated Towers . fj.'"Ii; 252M/E l BA 110/230v supply 126.00 206 A Ovate! calibrator 2900 I I.
f.

262MIE As above . wN QX 152.00 208 External CW li tter . 29.00 , VISA' , ''' ' ' ' f" ' ,:
•• : 207 Ammeter ,. 14 00 210 AC power supply . 34 ,00 Cal\ For auotes

240 160m converter 110,00 210/E 1101220 vat ps . , 3900 Toll-Free

Q 24 1 Xlal cscuator 35,00 215P Microphone w/plug .. 29 ,50 BOB'S .(1
242 Enema! VFQ . . 179,00 C S PAOOLES ' '':

,;" 244 DI"", 'ISpiay . 197.00 TEN-TE KEYER & C
M 245 150 Hz CW litter 2500 KR IA Qual paddle assembly S 35 ,00 AMATEUR RADIO ENTER
6 249 NOise blanker 29 00 KR2A Single paddle assembly 17,00 318 N, Main st.. Salisbury, Ne 28144
:-'?I Ten meter xtat each 5,00 KR5A Single paddle keyer. DC 39 .50II: 1102 Snap-up Ie" pair 1.00 KR20A Single paddle eever. ACIOC 6950 Ne residents call 1-704-636-7959.a KR50 Dual paddlefJ: 570 Century 21 70w ON xcvr 299.00 Ultramafic, ACIDC , . 11000

,11 11i1r TEN-TEC ----==-=----­
U-

J
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j
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OPERATES ON

-Batt 6-C Size
oDC 8.2 To 14.5 VDC
.AC Batt. Eliminator

$99.95
MODEL 3550 KIT

_.~

...-RICAN fIPlllEU
ex· MONEY QfIOfll

C~

DS' OFFERS THE BEST OF TWO WORLDS . . .
An unprecendented DSI VALUE ... in a high
quality, LSI Design. 550 MHZ frequency counter
kit. And, because it's a OSI innovation, you know
it obsoletes any competitive makes. both in price
& performance. The basic 550 MHZ counter & time
base are factory assembled. tested and burned-in.
The problems of bad LEOS, IC's, capacitors, are
a thing of the past with DSI QUIK-KITO>. But you
can take pride in assembling the power supply, PC
mounted selector switch, input connectors, and the
final mechanical assembly of your 550 MHZ
counter, into its' handsome cabinet. GO WITH THE
LEADER .•• BUY A DSI FREQUENCY COUNTER
KIT. SAVE TIME & MONEY AND BE ASSURED
IT WILL WORK THE FIRST TIME.

SEE YOUR LOCAL DEALER
OA

CALL TOLL FREE (800) 854-2049
Calilot..... Re&identa. c.. Collect (1141 5B5 8402

DS' INSTRUMENTS, INC.
7914 Ronson Road No. G. San Diego, CA 92111

SPECIFICATIONS
Time Base TCXO 1PPM 65" to 85" F
Frequency Range 50HZ to 550MHZ
Resolution 1HZ to 55MHZ, 10HZ to 550MHZ
Gate Time 1 second - 1/10 second
Senslllvity 25MV 150 & 250MHZ 75MV 550MHZ
Display Eight 1/2-inch LEDS
Input Two S0239 Connectors
Power Be-Size Batt., 15HR, or 8.2VDC to 14.5VDC
Current 150 Ma standby 300 Ma operational

3550 KIT INCLUDES
-Pre-assembled. tested counter board
-Case, power supply. connectors, hardware
-Built-in prescaler & preamp
-Gate Light - Automatic Zero Blanking
-Automatic Decimal Point
_One to two hours assembly time
-One Year Warranty on all parts
-All new parts - not factory seconds or surplus

3550 Kit _.. $99.95
T-l0l Telescopic Antenna . . . . ........ 3.95
AG-9 Battery Eliminator. . . . . . . . . . . 7.95
Cigarette Lighter DC Adapter 2.95
",._0.-- IO U 8 _e- _~lOmax_o!l'O_OO_"'­""' ... ~~ .. -.g_-.......,. To .._~._'~o!_
....... c' .... _ q ob IICld 8'110 Staho _ T...

Dea ler inqui ries invi ted. CIRCLE 13 ON READf.R SEqVICE C....no



Our den

Passing the Buck

Editor, CO:

CO does a grave disservice to arne­
teurs all over the world by suggesting, as
it did in the July 1978 OX column, that
U.S. amateurs send dollar bills to

foreign stations when requesting OSL
cards.

The unfortunate practice at sending
dollar bills (or "green stamps"), is
apparently growing. It should be stop­
ped short in its tracks. It reduces the
invigorating pract ice of DXi ng to a
cheap exercise; it accentuates the
seldom-appreciated image of Americans
as favoring the crude power of the buck
over the more subtle powers of quality;
and, except for a very few misguided
foreign operators, it is entirely unnec­
essary.

Judging by the expense of OSLing
shouldered by active DXers in t he Unit­
ed States, the cost facing fo re ign hams
must be staggering . It makes every sense
to help fo reign stations with this burd­
en. Sending IRCs and mint foreign
stamps are well-accepted ways of keep­
ing the foreign station's cost down.
There is a world of difference between
these practices, which are clearly de­
signed for the specific purpose of pay.
ing for postage, and sending money,
th e clear aim of wh ich is to give the
foreign station a li ttle "on t he side."
Stations that require such tr ibute, the
one or two of them that stick out l ike
sore thumbs, should be shunned. They
are like the doorman who accepts a
tip for opening the door. He deserves
your scorn not your tip.

Do not cheapen an important part of
our great hobby by this shoddy oro oa­
cation of t he dol lar. Thank goodness all
but a t iny minority of fore ign stations
w ill answer reasonable requ ests for
OS Ls. Do not make that m inority larq­
er by raising the pro mise of pay ment
for what still is a courtesy.

12 • CO • January, 1979

The leading amateur publications
should editorially condemn t he practice
of paying for OSL cards (except in the
limited w ay of defraying postage). It is
not too late to retain the balance and
reason which must remain a hallmark o f
Amateur Radio.

Anthony F. Jeoba. N2UN
New York, NY

Self Regulating?

Edi t or , CO:

I just went t hru a disgust ing ex­
perience on 75 meter phone wh ich
makes me want to go back to the
Novice bands. I listened to a WB3 OSO
on 3.923 for several minutes last night,
and when he signed. I called him since
I had two-wav t raff ic to Maryland .

Short ly after I established con tact
with th e WB3 (on a previo usly quiet
frequency ). a Kilowatt W l Ext ra Class
ham came on frequency and advi sed
me that I was interfering with a Net on
3.920...and asked "for some elbow
room.:", The ex tra came on while the
WB3 was transmitting and kept calling
me by name, "George-George--George"
unti l I fi nally acknowledged his pres­
ence!

I promptly told t he Ext ra tha t I
wou ld end my osa w ith th e WB3 and
would OSY, which I d id immediately.
The d isgusting part o f this scenario
is what happened next.

I signed with the WB3 who was es·
tablished on trequencv and the WB3
began calling CO-75...on 3.923. I
l istened for a f8'N minutes and w as ap­
palled to hear the Wl Extra Class ham
begin method ical jamming and harass .
ing the WB3! The Wl began calling CO
right on top of the WB3, call ing him a
" Dummy..... saying he w ould "call CO
all night if necessary... ".

Natural ly th e WB3 finall y gave up

and OR Ted, even though he had every
r ight to the freq uency and could not
conceivab ly interfere with a Net op­
erat ing 3 KH z away.

We might expect thi s k ind of child­
ish performance from a " Bootlegger" ,
but it is sad to w itness such ignorance
from a ham w ith the highest license
class. One is tempted to file a complaint
with the FCC, but we are "sel f -regula­
ting", aren' t we?

GeorgeW. Adk ins, WB 1H LD
Burl ingt on, CT

QTH?

Editor, CO

For many years, I have been think­
ing of the various Amateur Magazines
to pu rpose my idea to, but kept putting
it off . However, I'm finally getting
around to it.

I have been on t he air about fifty
years and during that time, when I
called a "CO", I have always given my
location (OTH); since I felt many ama­
teurs wanted to know where the call
was coming from. There is always the
chance they might have phone-patch
traffic for my location.

Back in the old days when someone
signed Wl, W2 , W3 , etc., one always had
a genera! idea of thei r location . but wi t h
th e complete jumble in call assignments
by the FCC recent ly , one does not
know if the call is fro m their next door
neighbor or from T imbokt u.

r would like to suggest that a move­
men t be started by various magazines
to have everyone give their OTH as
w ell as their call sign. I'm sure most of
the " o ld timers" feel the same way .

Russell A. Garlin, W5 UKA
A lb uquerque, NM



DSllnstruments Inc.

Performance You Can Count On

•

MODEL 3550W
$149.95

INCLUDES TCXO :!. 1 PPM

MODEL 3240HH
$119.95

BATT. OPERATED

MODEL 3600A
$199.95

INCLUDES OVEN TIMEBASE e.s PPM

The 3600A. 3550W and 3240HH Frequency
Counters represent a significant new ad­
vancement, utilizing the latest LSI Design . ..
which reflects DSl 's ongoing dedication to
excellence in instrumentation. for the pro­
fessional service techn ician and amateur
radio operator. Before you buy a DSI instru­
ment you know that the specification is. We
publish complete and meaningful specifica­
tions which state accuracy over temperature
and sensit ivi ty at frequencies you need.
And we guarantee those specifications in
writing. JOIN THE RANKS OF THOUSANDS
OF SATISFIED CUSTOMERS. PLACE
YOUR ORDER TODAY AND BE THE ONE
ON FREQUENCY.

MADE IN USAGUARANTEED SPECIFICATIONSDSI - - • • •

Numb« ....
Frequ..-.ey Accuracy OYer 0 1 Of Po • .,...... M" T .lur. ' ....HZ . ....HZ ~50W'HZ Ro-... Ro_ RIlQU1remenb •••

OVEN 115VAC or
3600A 50HZ-600MHZ .SPPM so- 10 100· 10MV 10MV 80MV • .5 inch 8.2·14.5VOC 2%HH :.. 8HW :.. 5"0

TCXO 11SVAC or
3550W 5OHZ-S5OMHZ lPPM 65" to SS"F 2SMV 2SMI/ 7SMV • .5 inch 8.2-14.SVOC 2ltHH :.. 8"W :.. SHO
3240HH 2MHZ·25OMHZ :wPM 65" toes-r l00MV l00MV NA 7 .4 inch ........... S-H " 3"W :.. 2HD

AU UNITS ARE FACTORY ASSEMBLED,
TESTED AND CARRY A FUU 1 YEAR WARRANTY.

See Your Dealer
OR

Call Toll Free (BOO) 854-2049 DSlln.tnJmenta. Inc.
(Alitorni8 ResiOefIls. cen ColIecI (714) 565 8402

VISA . MC • AMERICAN EXPRESS . CHECK • MONEY OROEA • COD
7914 Ron.on Roed, No. G. San Diego, CA 92111

• NO EXTRA COSTS.
FREE Shipping anywhere in U.S.A.

.~ .~~~'. ~I! ~t~r. ~ryt,r.~: ~~.~l9;~·.
: Strongest warranty in the counter field . :

ONE YEAR Parts arid Labor
. s..tisfaetiOn Guaranteed. •..... ... ... . . . . . . . .. . ... . . . ... .. ...... ....
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3 slmpl." memorl.s

1 programmabl. split (up to 4 MHz)

All this v....tlllty plus. • • 1 dial set frequency (+ 600 KHz)

• Remote up/down scanning from the microphone • 800 PLL synthesized
channels In 5 KHz steps • Built In programmable tone burst • Hi/low power
selection 10/1W • Status lamps Indicate "On Air" and "Channel Busy"
• Superior cross modulation, overload and image rejection characteristics
• Protection against high VSWR and reversed supply polarity

YAESU ELECTRONICS CORP., 15954 Downey Ave., P....mount, CA 90723 • (213) 633 4007
YAESU ELECTRONICS &stem Service CU.,9812 Princeton-G~1e Rd.,Clnclnnatl, OH 45246 179

14 • CO • January . 1979 CIRCLE 4A ON READER SERVICE CARD



BE PREPARED FOR CYCLE 21
GET HY-GAIN'S NEW LONG-JOHNS

"THE STACKABLES"

105BA

155BA

5 Element Maximum
Performance Monoband Beams
for 10,15, and 20 meters

205BA

W ith sunspot cyc le 2 1 now in the upswing, you should be prepared for the OX available on the 3 top HF bands.
jf not, our new "Long-Johns" ar e for you. The new 5 element "Lonq-dohn" monobanders are ideal for the ser ious
OX'er. Each utilizes Hy-Gain's unique Beta-match for optimum power transfer. Also each antenna uses taper­
swaged tubing for minimum wind load and maximum st r engt h. For maximum durability each "Long-John" uses
H y-Gain's rugged boom-t o-mast clamp.

Specif icat ions:
Order N umber
M odel Nu m ber

G'm
Front-to-back ratIO
SWR lat resonance)
Impedance
Power ratIng
2:1 VSWR Bandwidth
longest Element
Boom length
Boom Diameter
Tuming Raous
Surface Area
W ind load at 80 mph
M a.llmum Wind SUIVIVa!
M ast OrA Accepted

377
2D5BA
11 .6 dB
20 dB minimum
Less than 1.5:1
50 ohms
MaJlImum Legal
400 KHz
36 '12'
34'
2"
25'
9.0 sq. ft.
2301bs.
BOmph
1'I.· to 2'12"

37.
11 5BA
12.0 dB
20 dB minimum
Less than 1.5:1
50 ohms
Maximum Legal
500 KHz
24'12'
26'
2"
1 ] '12'
5.2 sq. ft.
133 Ibs.
100 mph
1 'I• • to 2 1h·

37'
1 D5BA
12.0 dB
20 dB minimum
Less than 1.5:1
50 ohms
Mall.lmum Legal
1.5 MHz
18'12'
24 '
2"
'5'
39 sq. ft.
100 Ibs.
100 mph
1 'I.· to 2'12·

iJ'D",- -- -
HY-GAIN ELECTRONICS
8601 Northeast Hwy 6

Lincoln, Nebraska 68505
14021 467-5321 telex: 48-4324
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ELECTRONICS EMPORIUM INTERNATIONAL
7895 Clairemont Mesa Blvd. • San Diego. California 9211 1

24 Hour Toll Free Phone 1-800-854-2211 (714) 278-4394 (Calif. Res.J

All orders shipped pre~id • COO orders accepted

C8lifornia Resident, ~ 6" Sales Tax

Visa I MasterCharve I BankAmericard I AE

Model Hf3V . . Automatic bandswitchlng 80-20 meters. Mod.. Hf4Y·1I •• Automatic blind'wltchlnl 40-10 met.,...

May also be used on 10 mete rs WIth low VSWR. Same rugged
construct ion as models HF5V·1I and HF4V-II . WIll not operate
on 15 meters Wit hout a tuner . but soecfucancos are otherwise
Ident ical to those of model HF5V-1I e xcept as noted below.
Comes com plete WIth rnounnng post. base shunt mcvctor lor
d.c . grounding. RG · I I /U rnatcmng section. and connectors lor
PL-259 and any length of 50 -53 ohm cable,

Entire radiator length IS active on 40. 20 and 10 meters (full
size quarter-wave resona nce on 15 meters). Same construction
and 40-10 meter scecrucencns as model HFSV-II except as
noted below. Comes complete with mounting post, base shu nt
inductor tor e .e. grounding. RG-II / U matchmg section, and
connectors tor PL·259 and any length of SO-53 ohm cable.

Height : 25 It. 17.5 meters ,

Shipping weight: 9 Ibs. /4 kg .

Height: 25 It .I 7.5 meters

Stuppmg weight : 10 Ibs.l 4 5 kg

\ \

- . •
low-profile antennas lor mobile home parks and other rest r ic­
ted height areas! Same quality construction and 80 /40 meter
resonator circuits as used in the large r HF models: t raps l or 10
and 15 meter opera tion, but enti re radiato r length IS active on
all other bands, Both models complete wit h mounting post.
base shunt inductor for c.c. grounding. and socket lor PL-259
coax plug. May be ground or rool /tower mounted.

ELECTRICAL AND MECHANICAL SPECIFICATIONS:

Model HF5Y·S • • Automatic band,wltchlng 80-10 meters.

Shipping weight: 9 Ibs.l4 kg ,

Height: 16 ft.l4 8 meters

Power Rating: legal limit SSB /C.W. 20.15 and 10
meters: 1200 W PEP/SOO W CW. 40
meters: 500 W PEP/250 W C.W. 75 /80
meters

reeooc.ot Impedance: nomina l 50 ohm all bands

VSWR at resonance. l SI or tess all band s.

Model HF4V·S •• Automatic band,wltchlng 40-10 meters.

Shipping weight: 8 Ibs / 3.6 kg

Height 14 It.l4 .2 meters

Except tor ccerancn on 75 /80 meters. all other scec tncancos
are identica l to those given above tor the HFSV-S.

. \ \

• •
BandWidth for VSWR of 2:1 or less:

10 meters - - lSOO Khz; 15 and 20
meters - - entire band : 40 mete rs - ­
150 Khz: 75 /80 mete-s . - 30-50 Khz .

Wind sarvrva l rat ing (unguyed): 80 m .p,h . / 128 kmph

HF5V-S HF3V CIRCLE 18 ON READER SERVICE CARD HF4V -II HF4V-S



Before you buy an amplifier

Before you invest yo u r hard earned money in a linear
amplifier. consider what's Inside. That's where the dtf­
terence in quality is o b vio us. No lightweight, cheaply
built c o m po n e n t s ... In Henry amplifiers you will find
only the best quality, heavy duty co m pon en ts . We build
our amplifiers t o perform at peak level month after
m onth, year after yea r. Both the 2KD-5 and the 2K-4
will operate full legal power continuous duty on all
modes. We offer the amateur the linear amplifier that
we would want in our own stations.
At Henry Radio we know how to build only one kind
of ampli/ier... the best!

2KD-5 GENERA L SPECi f ICA TIONS,

*" The 2KD 5 IS a 2000 watt PEP Input (1200 watt PEP nomtnal
output) RF hnea r amphner. covering the 80. 40 . 20. and 15 meter
amateu r bands.

'* Two Eunec 3 500Z glass envelope t riodes operattog m a grounded
grid CirCUl I

"* P, L plate c uc urt Wit h a ro tary silver p lated tan l< coil for g rea test
etfrcrency and rnaxtrnum attenuation of unwanted harmon ics.

* Eulllega l Inpu t m all modes. 2000 watts P EP Input lor SSB. 1000
wa tts DC Inpu t l o r CWo RTTY and AM,

*Ju m per tor 11 5 o r 230 VAC. 3 w ire Single phase ,

* lOS' high . 15" Wid e d7 5" deep

.. Price ..$ 8 9 5 0 0
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11240W OlymplcBI"d . Lc e Angeles. Cahl ~ 213 /417-6701
931 N Euclid . AnaheIm. Call i 92801 71 41172·9200
BuTle• . M,, $Ou" 64130 816 /619·3121

",... _ ,ocl 10 ' ......._ ""'...

TEMPO 100AL10 VHF LINEAR AMPLIFIER .
Com pl e lel y solid state, 144-148 MHI , Power
o u tpu t 01 100 w atts (nom ) w ith o nly 10 w atts
(nom.1 In. Reliable and compact, .. $ 209 00
TEMPO 100AL10IB BASE AMPUFIER s359 00

HeOf/Radio

5270 00
&1 4500

$16500
$12500
,. 1500

Tempo 10002 2W l OW
Tempo 40 0 10 lOW 40W
Tem po 40002 2W 4QW
Tem po 25002 2W 25W
remoo 10002 2W lOW

H~nry Radio alw ollers. a broad lin.. 01 ("om mer _
cial and FCC type a("cepled ampli fieTf> co \'eri'lg
the range of 3 MHz 10 500 MHz. Henry amplifiers
a r.. in ...... a ll around (he lIl(n ld . Commercial and
..,.porC Inq.. i'; ..,. aTe invilN.
Ternpo solid ,.ldle amplifiers. are available al Tempo
d..a l....'" Ih roughou( (he U.S.

pl_ call or _,II! for complete mlormal lon

TEMPO VHF/UHF AMPLIFIERS. Solid slate p o wer
o!Implll'ers lor u se In most land mobile appncanons
Increases The ,ange. clarity . ,ellab, lIly and speed 01
two -way communscat.ons f CC type accepted a lso

O""e Oulpul
Model p ower POwer P"ce

lOW BAND VHF AMPLIFIERS (35 to 15 MHI I
<CC'_ Ace.."", """

Tempo Cl00C30 30W 100W 1250 00
Tempo C100C10 l OW toow '24000
Tempo CIOOC02 2W l00w 128500
HIGH BAN D VHF AMPLIFIERS (135 '0 175 MHI )
Tempo 13OA3O 3llW 130W 119900
Tempo 130Al0 lOW now 118900
Tempo lJOA02 2W now '20900
TempoBOA3O 3llW fJI)W It5900
Tempo 8OA10 lOW SOW 114900
Tempo 8OA02 2W SOW 116900
Tempo 5OA10 lOW 50W '9900
Tempo 5O A02 2W SOW '12900
Tempo 30410 lOW 3O\r\' '6900
Tempo 3O A02 'ZW 30W '8900
UHF A MPLIFIERS 1400 to 512 MHlI
Tempo 70030 3llW lOW '21000
Tempo 70010 lOW lOW 124000

2K-4...lINEAR AMPLIFIER . O ilers engmoo"ng.
construct-on and restores second 10 none. Provides
a long Iofe a t reli able service, wh ile "S heavy dul y
components allOW II TO loat along even at tcu legal
power Operates on all amateur bands. 80 tnru 15
meters. II you wan l to pUI trla t strong clear s,gnal on
The a" that you 've p,obably hea.d Irom c tner 2K
users. now IS Ihe t,me "'l o ve up to the 2K-4 Floor
console S 1095 00

A ll 01 rfw itboW1 l!.c~r me 2002
<lfe .v~,'dble .r r.,.,po dl!iIll!r$
"lfoughour rh#- U S

CI RCLE 27 O N READER SERVICE CA RD

TEMPO 2002, The same I me specs and teatuees as
the 6N2. but lor 2 mete, operaTiOn only .. $745 00
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We've built the Freedom VFO
(69.95) to free you from crystal

operation on 80, 40 and 15 meters ' _
The Freedom updates almost all of

the older rock-bound transmitters .
. I Kantronics station accessories

Into each piece of ..,.... ···'tWit)":,:,}"".,... look sharp and work sharp
Kantronics amateur .",,,,' ._..,)'r """""""""_' for you , The Notcher CW
ra~io eq~ipment. ..,f .-,",.",.,.,.' -""\._ fil ter (34.95) makes your re-
w~ ve bUI.1t some- .lL ",:; tr~\ ceiver selectivity razor
thmg excitlng. i?r "t:; ~""'" ~ I}t - sharp to slice away
We've built an 80 !/.. ® }{ "':'f "':':?:t QRM. The Standard
and 40 meter CW t. ., tii frequency calibrator
receiver that's small ':!::,:':i:? 'if (39.95) adds to the excite-
enough to fit in your 'WW' ',)? ment of operating by intro-
briefcase! But even at ""; .- ducing pinpoint location of
24 ounces, the portable band edges (even meeting and
804O-B (79.95) can pick up net frequencies) to your station
signals as weak as a microvolt! capabilities. The Source power
(Optional headset, 10.95.) supply (39.95) brings your
The Rockhound QRPP Kantronics station home with
transmitter (19.95) is smaller better than 2A @ 13.8 VDC,
yet (about 3_5"x 4"x1.5"!), but and an internal speaker as well .
generates a full watt (or more) To bring your station feedlines in
anywhere on 40 meters! with minimum cable waste, the Sky
(Optional 7.125 Switch antenna isolator (29.95) can
MHz crystal, 2.95.) almost pay for itself with the
°15 meter operation rn:Jydepend on coax cable it saves! The Sky
tmnsmitter buffer stage Switch automatically

switches between HF and VHF
antennas for you,

without control cables.

If you're looking for an
exciting approach to ham
radio, take a look at what
we've got to offerI

18 • co • January, 1979
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GKANTRONICS
Tie Ughtwe;ghl Champs.

Ptn-.e 913-842-7745
1202 Ea>l 23rd Scret"!

lAw....-.:e, J<ans.<" 66044

,

J .(

Prices good through 2JIn9.

13 Tape or QXX Tape, a sturdy
brass key and a handsome code
practice oscillator.
Add to the Speed Kit W(l)Xfs
Novice Class License Manual,
your choice of a second tape, and
you have the Ham License
Success Kit (27.95).

Keep your eye on Kantronics
for the exciting approach to
ham radio. We won't let you
downl

How to order
If your deoler i.sn 't amyirJg the Kantronics
jomi/y-design line~, ask him, ~For hroven's
scke. why I'IOt!?" Then order directly from the
manufacturer by phone (913-842-7745'. or
mail. Be SUI'l' to specify exactly what you
need and in what quantities. We accept
Master Charge, Vrsa. check, money order
a nd UPS C.O.D. orders, Don't forget to
include your charge card number and
expi7utlon date. Add $1 shippinqlhandling
per item JOT orders undeJ- $50. j ax included
in an prces. Information and Authorized
Drolership list auailable on direct request.
Thanks and Metry Christmas!

Novice Class
Amateur

Radio
license

Manual

For antennas on the road , the strong
Mobile 2 magnetic (19.95) and the
rugged Mobile 2 trunk mount (1 1.95)
can't be beaten for a VHF bargain.
Both come in 5/8 or 1/4 wavelength
for 144-48 MHz, 220 MHz or 440
MHz.

Even if you're just beginning
in ham radio, or trying to
upgrade, we'll help you find
an exciting approachI Our
QSO Tape (7 1/2, 10 , 13 and 15
WPM), QSO 13 Tape (13 WPM
only) or QXX Tape (20, 23 and 26
WPM) for $4.95 generate computer­
perfect simulated Morse code
contacts designed for the latest FCC
exams,
And even when you don't have time
to read, you can study for the
Novice theory exam with the
Novice Study Cassette (4.95).
The Code Speed-Building Kit
(19.95) includes your choice of 5,
7 1/2, 10, 13, 16, or 20 WPM
standard tapes, QSO Tape, QSO

January, 1979 • CO • 19



Overseas Field Service Reps
EE/Technicians

"CQ CQ CQ"
Live and work

in the far off places
you've DXli with!

General Electric 's Mobile Radio ...
calling CO to contact technically qualified
individuals for overseas assignments.

We're involved in the total spectrum of
land mobile communications technology
including design, production and installa­
tion of turnkey systems throughout the
world .

We need EE's, or the equivalent, to
work as installation supervisors and/or
maintenance supervisors /managers on
our two-way radio systems installations.
You'll provide commissioning support
services for GE Mobile Radio systems.

Sound good? It is. We provide an at­
tract ive compensation and a benefit pro­
gram that's tailored to the specific geo­
graphic location.

OR WORK IN OUR HEADQUARTERS
IN VIRGINIA! You may prefer to QSO
from one of the " Lower 48". There are
opportunities for propagation and appli­
cation eng ineers to design mobile com­
munication systems at our worldwide
headquarters located in Lynchburg where
you 'll be surrounded by beautiful, rolling
green hilts.

Want more details? Send your resume
and salary requirements to: Professional
Relat ions, General Electric, Mountain
View Road, Lynchburg, Virginia 24502

GENERAL. ELECTRIC
An equal opportunity employer, mit

•
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2 Kw CW, 6 Kw PEP input.
Our heavy duty balun with

mounting bracket for 2"
mast or boom .

Specify 1:1 or 4:1 ratio.

Beam Balun $47.50

2 Kw CW, 6 Kw PEP input.
Far more rugged than any

other balun made for
amateur use .

Specify 1:1 or 4:1 ratio .

Model 2K $42.50

1 Kw CW, 3 Kw PEP input.
For dipoles. inverted Vees,

beams, quads.
Dependable. Takes

temporary overloads in
stride.

Specify 1:1 or4:1 ratio.

Model1K $22.50

• RF toroidal core for highest efficiency.
• Teflon insulated wire.
• Stainless steel hardware . Won't rust.
• Epoxy filled case. Waterproof.
• Wideband 1.7 to 30 MHz.
• White case to reflect the sun .
• Lightning protection built In.
Free brochure sent on request
How many lightweight baluns have you burned out
already? Install the balun that will stay up there working
year after year.

Only Palomar Baluns Have All These Features

To order, add $2 shipping/handling. California residents
add sales tax•

Box 455, Escondido, CA. 92025 • Phone: [7141 747-3343

Palomar Engineers
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but look
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THE N!
Not only is the big move to switch to the Wilson Mark Series of Mini-Hand-Held Radios, but now the

switch is on the Mark!

Wilson Electronics, known for setting the pace in 2m FM Hand-Helds, goes one step beyond!

AT NO EXTRA CHARGE : all Mark Series Radios now will include a switch for you to control the-power of operation. This will enable you to use the high power when needed, then later switch to low
power to conserve battery drain for extended operation.

IN ADDITION: .2!!. Mark Series Radios now have an LED Battery Condition Indicator conveniently
mounted on the top plate. A quick peek will reassure you of a charged battery in the radio.

SPECIFICATIONS

Illust ra t ed is Wilson 's BC-2 Desk T op Battery Charger
shown charging Ihe Mark Series Un it

or t he BC-4 Batterv Pack onlv.

- NOW SWITCHABLE ­
MARK II: ~ 1 & 2.5 watts
MARK IV:~ 1 & 4.0 watts

• Range : 144-148 MHz
.6 Channel O perat ion
• Ind ividual Trimmers on TX and AX xrars
• AU9!led Le)( an~ outer case
• Cu rrent Drai n: AX 15 mA

TX - Mark II: 500 mA
TX· Mar k IV: 900 mA
.1 2 KHz Ceramic Filter and 10 .7 Monolithic Filter

included.
·' 0 .7 MHz and 4 55 IKl t F
• SpuriOlJs and Harmonics: more than 50 dB

below carrier
• BNC Antenna Connector

• .3 Microvolt Sensitivity for 20 dB Quieting
• Uses special rechargeable N,-ead Battery
P~k

• Rubber Duck and one parr xtats 52/52
included

• Weight: 19 oz. including
batteries

• Size: 6" )( 1 .770 " )( 2.440"
• Popular accessories available:

Wall Charger. Mobile Charger,
Desk Charger, Leather Case,
Speaker Mike, Battery Packs,
and TOIJch 'rcoew Pad.

Wilson hand-he lds have been known wor ld-wide for exceptional
qua lity and durable performance . That 's why they have been
the best selling units for yea rs.

Now the Ma rk Series of miniature sized 2·meter hand-helds
offers the same dependability and operation, but in an easier
to use, more comfortable to carry size ... fits conveniently
in the palm o f your hand.

The small compact size battery pack makes it possible to
carry one or more ext ra packs in your pocket for super ex­
tended operat ion time. No more worry about loose cells
shorting out in your pocket , and the econom ical price
makes the extra packs a must.

Conveniently located on top
of the radio are the controls
for volume, squelch, access­
ory speaker mike connec­
tor, 6 channel switch,
BNC antenna connector
and L ED battery
condition
indicator.

TO<.>< To...... P..t __

To o btain comple te specifica tions
on the Mark II and Mark IV , along with

W<lson's o the r fine products. see your local
dealer or wnle fo r our Free Amateur Buver 's Guide.

Consu",..,.. Products f)jvmon

ilson
Electronics Corp.

4288 South Polaris Avenue. P. O. Box 19000 • Las Vegas, N evad a 89119
Telephone {7021739-1931 • TELE X 684-522
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MIDLAND 13·510

• •YAESU FRG-7000
Reg. $655.00-now $555.00

KENWOOD
TS820- $ 1050 .00

TS820S - $1249.00

RegulM $385, wile $50; buy II Y IHlSU 227R
for $ 385 (no tradesl and take II $50 credit
for another purcha$ll .

,

BEARCAT 210

R eg ulu $ 39' , uve $50 ; 0 " b u)' I MICl ll n Cl
13-513 "t $.99 ( no t'l d ll) I nd t"ke "
S 10 0 credll l o w ards I nolh • • pu.chne.

Beare:at 2 10 $eanner $349, now $199.95
Super' IYnthe'sized rece;lIe. , ~ns and
sea.ches o v• • 16 ,000 differ.nt frequeneies.
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Test Equipment Bargains
Boonton "0" ...." I~' S29S
Tektronix 5 140 .. 249
TekflOfl '.54 5A . . 950
5 3/M A Plug- in wide band pt"ump 75
Hickok 695 Gene 'i11o, . . . . . . . . 69
Bend 'x Bel21 F,eQ Mel e, . . . . . 39
Pola'ad Spect rum An,JIY le.s AB4 T . 1695
Hewlett P"ck".d 400c . 75
Precision E·400 Sig",,1 Gene rat or . 125
Electro Impulse Sp«trurn A nil ' Yler . 39 5
DynalScierw:es Model 330 D,gItal

M...,lI"ne te• . . . • . • • • • • • . . .
Hewle n Pack ard 4905A UlI'" Sonic
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Hewlen Pack ard 120A Scope .
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l(loUto< .
8 " d Mod 43 ••••.•
Genl!'ral R,tdio 650A ..
Musu,emenu Mod 80 .
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GENERAL SPECIFICATIONS

including microphone and
mobile mount, too.

OPTIONS & ACCESSORIES
Noise Blanker -
Model No. PC 701 $29.95
100 kHz and 25 kHz
Dual Crystal Calibrator -
Model No. PC 801 514.95
Portable Power Supply - Model
No. ALDA PS 115: average duty
15 amp unregulated: input -
115/230 VAC. 50/60 Hz: output -
13.8 V nominal at 15 amps .... 579.95
Heavy Duty Power Supply - Model
No. ALDA PS 130: output ­
regulated 30 amp at 13.8 VDC; input-
115/230 VAC. SOI60 Hz $149.95

Beller than 10 d8 M

25 .Hl - 6dB: 50 .Hz - 60 d8

Moret...... J wan s

l ess Inan 5'Iio 1\ J wal1l

Belter than - 2'6 dB

500 to 2'500 Hz

Harmon":l beller !tIan . S dB below
30 MHz: better Ihan - 60 d B above
30 MHz

Less lhan tOO Hz d,i!! pe r hour (lrom a
cold I lart at room lemperal ure)

Hillh ,mpedance 3000 otlm

Frequenc y
Stab ihty;

M icrophone

Aecer....
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In this comprehensive four-part series, author WBFX
brings out almost everything you need to know about
building electronic kits.

All About Kits
Part I • Should I Or Shouldn't I?

By KARL T. TH URBER, J R. . , W8FXJ4

T he moment of t ruth is at hand. You
ease the line cord into the socket, turn
on the power, and hope for the best.
Several minutes later, you decide that.
yes, your first kit actually works. If it
does, you can congratulate yourself
for a job well done. If it doesn 't , don't
despair-chances are thai it can be
brought back to heal th without 100
much trouble. In any case, you've
learned a great deal about elect ron ics
in the process, even if you did have a
bit of trouble with your project.

Without a doubt , the fastest and
easiest way to develop practical etec­
tronic know-how is by building a few
kits-whether simple test equipment,
or comp lete t ra n smitt er s a nd
receivers. And , bu ild ing is not difficult,
provided you purchase ki t s wi th good
inst ructions, have the right basic
tools, and have some understanding
of what it takes to do the job right.

In th is article, we'll examine the
question of why you'd want to build a
kit in the first place take a look at
some of the factors involved in serec­
ting one, and suggest some of the
basic tools and test equipment you' ll
need to do the job. We'll also talk
about how to go about wiring and
soldering the kit , and what to do if it
doesn 't work.

Why Build A Kit
One of the first questions you must

grapple wi th is, should I bui ld my own
equipment , or buy it ready-made? And
if I do bui ld , should I homebrew or
work from a pre-packaged ki t?
Answering these questions isn 't any
easy job.

Many beginners rush out and buy a

' 233 Newcastle lane, Montgomery
AL 36117

lo t of "qtt t-eoqeo" equipment even
before thei r l icenses arrive in the mai l,
thereby arresting the technical
development they'd gain from building
and experimenting with their own
gear. They become little more than
dial-twisters. Others run to the nearest
parts store sporting a long list of corn ­
ponents wi th which they're going to
bu ild a complete transceiver from
scratch; this despite having little or no
experience. These approaches are not
the best ways to break into amateur
radio.

Let's take a look at the various ap­
proaches, examining their advantages
and disadvantages.

Rolling Your Own
There is perhaps no better way to

become familiar wi th the hobby than
to home-brew your own gear, sta rting
with the raw components and molding
them into first-class equipment. In­
deed, it wasn 't too many years ago
that most amateurs did just that. They
scanned the radio magazines lor ci r­
cuits they might dupli cate. They patch­
ed a few ci rcui t diagrams together and
they sometimes designed their own
hookups if they had the technical
know-now. They were anxious to learn
and to innovate, and found it a
challenge to gather together the parts
for a project from surplus houses and
by swapping with fellow amateu rs. All
this has changed, however. We now
l ive in a society wh ere nearly
everyth ing comes packaged for quick
use. Few people want to go back to the
basics of building anything, much less
complex electronic equipment. Many
ofd-ttme amateurs muse that much of
the feeling of fraternity and ac­
complishment was l o st when
amate urs sta rted to buy ready-made

gear, and that as a result, the hobby
has lost much of it s old spark.

On the other side of the coin, there's
the case against home-brewtnq. First ,
not everyone is an electronics
specialist, nor should anybody who
wants to become an amateur be re­
quired to be a technician, too. There
are other aspects to the hobby besides
building. The elect ronic parts indust ry
has changed so dramatically over the
past two decades that it's almost im­
possible to gather together all the
right parts to build a major project
from scratch. It would be almost like
building a modern car at home from
the ti res up ! Other good reasons for
not bui lding are the near-tota l lack of
t rade-in or resale value, no warranty,
and diff iculty in gett ing repairs if you
can't service your gear yourself. Final­
ly, since most of us lead very hectic
lives in our own work, why force
yourself to build when what you might
really need is genuine relaxation, not
more frustration in getting equipment
built and worki ng?

Building a receiver kit has introduced
many a short wave listener to amateur
radio and electronic construction.

(Photo courtesy Heath Co.)
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RESISTORS

EXAMPLES:

Resistors come in several sizes and
shapes. each one wi th its color code or
value printed on it. The Man ual calls out
the val ue, and color code when used , of
each res istor at the li me it is installed .
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Buying Factory-Fresh
There's much to be said for " store­

buying" your equipment. Economical­
ly, you probably can't duplicate the
value of a piece of ready-made, mass­
produced gear, particularly if you shop
carefully. When you eventually sell or
trade in , you'll be able to get some
return on your investment if you've
taken good care of your equipment.
The state of the art is such today that
amateurs are just not able to cope
with the rapid advances in technology
without specialized training and
without expensive lab and shop
faci lities. Also, factory-made equip­
ment carries some kind of warranty ,
which can be all-important in case of
trouble. For the harried professional or
businessman, buying ready -made gear
makes sense from the standpoint of
his time and what pleasures he hopes
to derive from the hobby.

On the flip side, recognize that if
everyone bought nothing but factory­
built equipment, amateurs would
ultimately be reduced to button­
pushing consumers. With ready-buil d
gear there is little inclination to
become familiar with its innards.
There's even a prohibition against
making any modifications if you want

to protect the warranty! The recent
FCC actions with regard to type accep­
tance of amateur equipment recogn ize
the trend away from bui lding, wit h the
ultimate implications for the hobby
not very favorable. Indeed, it may be a
sorry state when the only satisfaction
one derives from his equipment is in
funning to the bank to make the last
payment on it!

Building From Kits: A
Compromise

Building at least some of your
equipment f rom kits represents a sort
of " hybrid" approach that has much
going for it. Today, very att ract ive kits
are available that allow "do-it-yoursel f­
ers" to build almost every piece of
gear that one might like to have in the
shack, including transceivers, trans­
mitters, receivers, and a host of ac­
cessories. Building some of your gear
from kits-at least for a start-helps
you to learn your equipment, it s opera­
tion and nuances, and to understand
and appreciate it. Whi le there may be
no real creativity involved, meeting the
challenge allows you to take personal
satisfact ion and pride in the fact that
your built your own equipment your·
self. You'll also feel more at ease in

trouble-shooting , should it malfunc­
tion. Part icularly with complex equip­
ment, there is a real cost-savings be­
tween a kit and simi lar factory-made
equipment, especially today when
labor costs represent a large chunk of
the cost of just about everything we
buy. The cost gap has steadi ly wi ­
dened over the past 20 to 25 years so
that savings can be substantial.

Of course, there are some problems
with kits . If you go the kit route, you
have to choose one that's at your par­
ticular level of electronic experience.
You have to choose one that has good,
thorough inst ructions and which can
be fixed by the manufacturer if your
best effort s fail. And, you'll need at
least a few basic tools and some test
inst ruments, such as a volt-onm­
milliameter (v.o.m.) or vacuum-tube
voltmeter (v.t.v.m.). A rather subtle prob­
lem with kits, too, is that they are
usually just a shade below their fac­
tory-made cousins in appearance and
design features. This is because
engineering the kit for the home con­
st ructor is a lot more difficult th an
when it is being designed for factory
assembly and adjustment. So some
performance compromises must be
made in the kits you buy. Too, when
you t rade in a kit , the resale value
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CAPACITORS

Capacitors come in many sizes and types. TheM anual
will tell the type and value of each one, and show
what it looks like. Thi s page shows how you can read
the code printed on some capacitors.

First digit of (__- .....
capacitor 's value: 1----+1 5) !"

'JvH f
Second digit of

capacitor 's value: 5----j 1/
Multiplier : Multiply the - __~
first &: second digits by
the proper value from the
Multiplier Chart.

T o find the tolerance of -.J

the capaci tor, look up
this leiter In the Tolerance
columns.

EXAMPLES,

151 K "" 15 )( 10 "" 150 pF
759 "" 75 x 0.1 "" 7.5 pF

NOTE:The lelter " R" may be used at t imes to signify a
decimal point; as in: 2R2 "" 2.2 (pF or p,F).

pF "" picofarads
p,F "" microfarads

MUlTlP Ll£R TOLER ANCE Of CAP ACI TO R

f OR I HI MUlII PlY 10p F OR lE l H R
OVf R

k UM8 1 R " LI S S rcer
0 1 - O. I pF B

1 10 , 0 2~pf C, 100 ! O. >pf 0

I 1000 ' 1 Opf f , I "

• 10 . 000 ,, 0" c .,., 100 000 " - H.

I
,,.

B o OJ
, t 10,", o 1 M t 20"

Capacitor identification chart. (Courtesy Heath Co.)

won 't quite equal that of comparable
commercial equipment.

Just what balance to st rike between
these three approaches is up to you. If
you've never built any electronic
equipment before, and before build ing
any major items in your shack, I'd t ry
my hand at a few simple but useful
kits that you can use later on.' Such
items as a code-practice oscillator or
v.o.m. are useful and are usually
designed for beginner construction .
Heath even offers a soldering iron kit ,
the GH·17A, which can be used to
"bui ld itself" by following the direc­
tions included in the kit! Don't t ry a
major transmitter or receiver as a first
project, as their construction may be
overwhelming for the completely tnex-

'For those who want both kit-building ex­
perience and formal instruction in amateur
rad io, the National Radio Institute
(CONAR's parent company) oilers several
amateur and communications-electronics
courses that include assembling amateur
kits. While aimed mainly at training service
technicians and preparing them for com­
mercial FCC licenses, the courses can of­
fer much to the beginner. The NRI courses
include a 2-meter sythesized transceiver,
regulated power supply, frequency
counter, and v.o.m kits, as well as an
antenna "design lab." Write them at 3939
Wisconsin Ave., Washington, D.C. 20016
for information on their radio courses.

penenced person. Simi larly, bui ldi ng a
complicated piece of dig ital equip­
ment, such as a frequency counter or
d ig ital vo ltme te r, can be ve ry
frust rating for the beginner, and more
than once has ended in disaster. I'd
recommend that the beginner bui ld his
fi rst transmitter and receiver combo
from a kit, start ing with very simple,
basic models with good Instructions,
such as those offered by Heathkit and
other major manufacturers. I'd also
recommend bui lding as many of my kit
accessories as possible to get your
feet wet in electronics, gradually
home-brewing more and more gear as
your technical skills increase.

Of course, there are other ways to
get on the air, too. You can buy used
equipment, rather than new, saving a
good deal over the cost of buying new
gear. Buying used equipment is o.k. if
you know the capabilities of the equip­
ment you're buying and whom you're
buying it from, and may be as good as
new gear if you're lucky, Modifying
surplus equipment has also long been
a favorite of amateurs, at least since
World War II. The problem here is that
much military gear just isn't useful to
the amateur without extensive conver­
sion, and even when converted, you
may end up with something that was
state-of-the art in 1949 rather than in

1979. Don't invest in a lot of surplus
gear unless you know your way around
it fI .

In any case, if you're setting up your
station for the first time and are
waiting for your li cense to arrive, get
you r equipment together and opera­
t ing before the postman delivers your
" ticket" to operate. Remember that no
one needs a license to set up and
build his statlon-e-only to operate.

Selecting the Kit
Selecting the kit is just as important

as building it. The fi rst th ing, of
course, is not to decide how to buy a
piece of equipment, but what to buy in
the first place. When you perceive a
need for a new prece ot equipment,
decide on the specifications that are
most important to you and balance
this against the dollars you have to
spend. Make comparisons between
competing equipment , giving equal
consideration to kits and ready-made
gear. In some cases, you may even
decide that the best thing to do is to
home-brew your own, as we discussed
earlier. Once you've decided on what
you really want, and assuming that
you can handle a kit, decide between
factory-made equipment and kits
strictly on their specs and price. Don't
hinge your choice sorey on the fact

January, 1979 • CO • 29



that one is ready-made and the other
has to be put together. Sometimes the
kit is the better Choice, while in other
cases, it's the factory-made item that
you couldn't beat for value. But decide
mainly on the specs and features
themselves.

If looking over the specs tells you
that you might be better off trying a
kit , there are a lot of things to consider
in making a final decision to go with a
particular one. While it is true that
most kit manufacturers devote lots of
time and money to making their kits of
high quality and foolproof to assem­
ble, some kits just don't seem to "cut
it." Of course there are some manufac­
turers whose kits are no better than
their wired and tested products.

Evaluate the Manufacturer
It's not easy to evaluate a company,

though reliance on the well -known
brands such as Heath, Etco, and Con­
ar is some assurance that you won't
end up with a kit that has little chance
of working despite your best efforts.
The major manufacturers pride them­
selves on intensive engineering, com­
plete and easy-to-follow assembly
manuals, free factory consultation,
and availability of repair service. Most
allow you to buy direct without in­
tervening middlemen. You're able to
take advantage of the large-scale com­
ponent buying only a big manufact urer
can afford and, of course, you save the
high labor costs of professional fac­
tory assembly. Then, too, the major
manufacturers may offer some form of
credit, something the smaller com­
panies often cannot do.

As we said, the major kit manufac­
turers spare no effort to insure that a
foolproof kit reaches you. They usually
employ a staff of product managers
and professional design engineers
who spend considerable time in

A handy soldering aid is Heath's 3-heat
stand-mounted soldering iron kit.
Special construction instructions
allow the kit to be used to build and
solder itself (it doesn 't require that you
already own a soldering iron to build

it). (Photo courtesy Heath Co.)
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Sabtronics Mod el 2000 digital
voltmeter is probably the lowest cos t
fUll-range digital voltmeter on the
market. Although its construction in­
volves complica ted circuitry requiring
some electronic experience, the in­
structions are up to Heath and Eico

standards.

developing a circuit and proving it out .
They can afford a large technical
writing and illustration staff, who
develop the construction procedure
and step-by-step assembly sequence.
Here, the tech writers and engineers
try to simplify wiring and arrange the
components for best operation and
ease of construction. The tech writer
may actually build the " Prototype" kit,
working with the design engineer, as
part of the " pre-proofing" process.
This tends to bring out major defi­
ciences and any need to improve the
wiring sequence. The kit may even be
given to other employees to build using
the draft assembly manual, to see how
much trouble (or lack of trouble) peo­
ple with various technical skills have
in building it. After all this is done, a
quality-eontrol or engineering evalua­
tion team may look at the results and
see what improvements should be
made in the manual, components, and
the kit design it self. Conferences are
held between the engineering and
writ ing groups and the people who
have built the kit s to decide on the
final changes to it. Usually, dif·
ferences are resolved and the kit
package is "frozen" and the fin al parts
list , diagrams, in structi on s, and
manual are developed. This process
may have to be reiterated several
times to come up with a quali ty kit and
manual. Procedures may dicta te an
early pilot production run before the
first kit is actually shipped. A pilot
sample may actually be bui lt to ensure
that what's being shipped is the " real
McCoy:' Regular inspections and veri­
fications are carried out during the
course of production to insure proper
parts count , packing, and overall
quality-interestingly, Heath says its
incidence of " missing parts" is less
than 0.2% . During the kit's "product
life" (which usually runs about 3
years), improvements are designed in­
to the kit as customer reports come in.

The larger manufacturers have an
important reputation for excellence
that they strive to maintain. For exam­
ple, Heath has even been known to

recall kits that didn't work out , as hap­
pened with the HW-2026 2-meter
transceiver. Except for the case of
un usua ll y complicated kits, they
design the manual to be followed by a
person who knows little about elec­
tronics and soldering. This is no easy
task for the tech writers and design
engineers. But they make use of il ­
lustrations and photos to make con­
st ruction and adjustment simpler.
They also st rive to tell the kttbuuoer
not only how to mechanicafly put the
kit together, but also show him how it
works, so that he will learn something
from the experience and will be in a
better position to service the equip­
ment should he have problems with it
later. Most manuals suggest useful
preliminary _ c hecks, such as
resistance and voltage measure­
ments, to help preclude the possibility
of doing major damage when first try­
ing out the completed unit. Also, most
kit manufacturers include a detailed
troubleshooting section. Some of
Heath's manuals, in fact, represent a
short course in applied theory, con­
struction, operation, and servicing
under one cover!

Of course compromises and "trade­
off's" are taken by the manufacturer
which affect overall character of the kit,
its specs, and ease of construction.
Some forms take the approach that the
kit loses its val ue if practically
everything is done for the constructor,
l ike furnishing pre-cut length of hookup
wire, pre-wired switches and ci rcuit
boards, and overly simpl ified instruc­
tions. They also feel that the cost of
spoon-feeding the builder adds too
much to the cost of the kit , since it
substitues expensive factory labor.
Other manufacturers want to ensure
success with every means they have. If
they believe that pre-wiring a tricky sub­
assembly will make things easier, they

A really firs t-class soldering tool is
this Ungar "controlled soldering sta­
t ion." Available in three preset
temperatures ra ther than wattage
ratings (600, 700 or 800 degrees F), it is
particufarly suitabfe for kit-bUilding
and project work. A somewhat similar
unit in kit form is Heath 's Modef GH­
17A. (Photo courtesy Ungar Division of

Eldon Industries, Inc.)
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service if you need help. If you get
no response to your inquiry, go no
further. You probably have a f1y-by­
nighter.
2, See if his ad appears in more
than one publication, and if it runs
for more than a single month. Don 't
hesitate to allow a little time to
pass, and then to contact the
magazine publisher or ed itor to see
if any complaints have been receiv­
ed.
3. Be cautious about sending your
check in, or furnishing him a
charge-eard number. Instead, ask
about a COD if you're at all leary
about the f irm's standing and if the
amount is substantial. Remember,
it's hard to verify the reputability o f
mail-order firms until it 's too late to
do any good!
4. If you 're still in doubt about the
firm, look at his address. Is it just a
mall-order box? Is there a name or
amateur call associated with the
firm? You might check the local
telephone information and see if
there is a phone listing for the com ­
pany or its principals. If you find
nothing think twice before ordering
the kit. I've found that you can't
count on postal authorities or the
local D.A. to bail yo u out !
5. Ask around locally to see it you
can f ind who has dealt with the
firm, what his experience has been,
and how that " space-age" kit ac­
tually works. Don 't operate in a
vacuum!

While these precautions won 't insure
success in dealing with unknown
manufacturers, they'll certainly help
to increase your batting average. IiI

A general-purpose test meter is the one
bas ic piece of test gear you'll need for
building and repairing your equipment.
Either a vecuum -tube-vottmeter
(v.t.v.m.), such as the one shown here,
or a vott-onm-mttuemmeter (v.o.m.) will
f ill the bill. Consider building one as a
first project. (Photo courtesy Heath Co.)

1. When you see an ad from a new
manufacturer, don 't immediately
rush in with your check. Write him
first, asking some pertinent ques­
tions about his kit. Ask for a com­
plete spec sheet, a sample of the
instructions, and inquire as to the
warranty, if any. Ask what services
he will provide if you can't get the
kit working, and who wi ll pay for

Protect Yourself
The temptation is great to go ahead

and take a chance on a kit from an
unknown firm, particu larly if it's
something offered nowhere else.
Here are some precautions you can
take to help protect yourself:

ponents in order to start product ion. Or,
he may even be an outright malt-order
swindler, having no intention of filling
any orders, rather moving on when the
coffers are full.

-rrs interest ing at this point to take a look
at the history 01 some of the kit manufac­
turers such as the Heath Company. The
company was founded by Ed Heath, a barn­
storming pilot who in 1926 put an airplane
kit on the market , which he called the
" Parasol." U sold fOf a mere $199, less only
the eng ine! Heath died in an aircrall eccr­
dent in 1931 , and the Department of Com­
merce published a regu lation against home
construc tion 01 aircraft, The company then
went through some rough times, but was
reorganized by Howard Anthony in 1935. He
revitalized the company's aircraft and
engine business, and began publishing a
combination catalogue and magazine in
1941 which was known as The Heath
Beacon. Shortly after the war, Anthony in­
troduced the Company's f irst electron ic
product , a 5-inch oscilloscope which used
war-surplus parts and which sold for $39.50
by mail -order. The kit was successlui and
the firm continued to expand, espec ially in
the amateur radio field. Hams wnc received
thei r " t ickets" in the fi fties and sixties were
brought up on such " c lassic" kits as the
DX·1 00 transmiller, AA-2 receiver , Ae-1
antenna coupler, the Seneca, Mohawk, and
dozens more. While Anthony died in 1954
and the company changed hands (the pre­
sent parent company is the result 01 the
merger o f the nevstrom and SChlumberger
companies), the f irm continued to in­
troduce successful kits to a hungry market.
The current line-up numbers more than 350
different items.

Close behind Heath in populari ty is its
major competitor, the Electronic Instru­
ment Company (EICO) of Brooklyn, N.Y.
EICO int roduced it s fi rst vacuum-tube­
voltmeter kit in 1945 when founder Harry
Ashley converted his rad io servic ing
business to electronic kit product ion . CON·
AA Instruments has been around since
1962, and grew out of the manufacluring
arm 01 the National Radio Institute in
Washington, D.C. It started ou t supplying
the kits used by students complet ing NRI
courses but later expanded into the general
market. NRI rteeu has been in the business
for more than 60 years.
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will do this. even if it adds substantially
to the cost of the kit. Regardless of
what approach a reputable kit manu­
facturer takes, he takes professional
pride in his product. His efforts have
made it possible for many amateurs to
own and understand equipment they
might not have ever been able to afford
otherwise.

Of course, there's usually a fly in the
ointment somewhere. Not all k it
manufacturers take the pride in their
products that Health, Eico and other
well-known companies do. Not all firms
are reputable, and not all their instruc­
tion manuals and schemat ics are well
written thought out. The advert ising
pages of most o f the amateur
magazines are chock full of attractive­
looking kits made by companies that
may not even have been in business a
year Of even six months ago. Should you
buy a kit from an unknown company?"

The only answer to that question is:
Maybe. On the "yes" side. there is
much to be said for buying the unusual
technically attractive kit that appears
to be miles ahead of and many dollars
cheaper than anything you could buy
elsewhere. Thi s is particularly true with
new digital solid-state equipment such
as clocks. m icroprocessors. and fre­
quency counters. True. the smaller
manufacturer may have on its staff a
brilliant engineer striking out on his
own whose design is a rea l tech­
ological innovation that is well ahead
of the market. But, the " breakthrough"
may be completely untested and is like­
ly to be unproven as a home const rue­
tlon project. And , the instructions may
well reek. in effect: "Here are the parts.
Here is the schematic, Put it together."
Most importantly, there may be no
assurance that you will receive the
ordered kit at all. There may really not
be a ki t. the manufacturer having been
unable to COrral his capital and com-

A small, regula ted power supply is
useful for bench checkout of a.c­
powered kits and for servicing of low­
volta ge solid-state equipment. This
particular unit can be built from a kit
and provides voltages from 1 to 15
v.d.c. at one-haft ampere, (Photo

courtesy Heath Co.)

--------------------- - -,
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Idea-wizard John Schultz comes up with another
winner! Build his two-in-one substitution box.

Solid-State Tailored RIC
Substitution

BY JOHN J. SCHULTZ·, W4FA

CT~---------------~

CT~-------------,

R·C~-----_---.J

Fig. 1 - Schematic diagram at the W4FA RIC substitution box.
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ed to start with 470 pF. Capacitor
values less than this are needed for
many d . circuits, of course, but for
such circuits one can usually not sue­
cesstcnv use a substitution box
anyway because of stray wiring
capacitances. On the other end of the
capacitor scale, one frequently needs
capacitors in the 1 to 100 ,l.lF range for
audio and timing circuits, so several
values in that range were included. For
resistor substitution, two linear poten­
tiometers of 1k and 100 k ohms were
used instead of the usual fixed, stan­
dard E.I.A. resistor values found in
most resistor substitution boxes. It
doesn't make much sense to use
precision resistors in a substitution
box .

Fig. 1 shows the schematic of the
RC subst it ution box. A 14 posit ion
switch was used with 12 positions for
capacitors and two positions for the
potentiometers. The twelve capacitor
values chosen were:

470pf, .001,l.1F, .0000000F, .01jAF, .000000F,
.1jAF, .22,.IF, .47jAF, 1-,l.1F, 5.jAF, 10,l.lF,
100,.F
All capacitors below 1 jAF are molded
paper types rated at 100 volts and
those of 1 jAF and greater values are 50
volt electro lytic types. JiiI

variety of parallel RC circuits.
As shown in the photo, the RC

substi tution box was constructed in a
standard 4 x 2 )( 231.1 inch enclosure.
The total cost will vary depending
upon the parts one has available. But,
even if one had to buy all the parts, the
cost should be less than half as much
than a kit type which is not as ver­
satile. The only part that may requ ire a
bit of search ing for is the 14 position
selector switch. If such a switch can­
not be readily found, a very acceptable
alternative is to use a Radio Shack #
275-1385 12 position switch at $1.00
and to eliminate two of the mid-range
capacitor values. the .005 and .05 ,l.IF
capacitor values would probably be
the ones to eliminate.

Circ uit exper i mentation can
become a lot more fun with one or
more of these littl e substitution boxes.
Combined as shown with a pair of
" mini" test clips, one can also access
almost any transistor circuit for com­
ponent substitution testing .
Any given choice of Rand C values
cannot satisfy every requirement but
those to be described have worked out
very well for experimentation with a
great variety of linear and digital solid
state circuits.

On the capacitor side, it was decid-

Common o~ _

· c/o CO

Anyone who does a bit of circuit ex­
perimentat ion or trouble-shooting
work quickly learns to appreciate the
value of resistor and capaci to r substt­
tution boxes. Unfortunately. those little
boxes are becoming a bit expensive
and what is worse very few of the com­
mercially available ones are really
tai lored for solid-state work. For in­
stance, a relatively simple typical kit
type resistor subst itution box will cost
about $12.00 and have switched
resistors ranging from 15 ohms to 10
megohms. A capacitor substi tution
box will cost the same and have a
selection of capacitors ranging from
100pF to 0.22 fl F. If one were to require
several boxes of each type. the total
expense would be significant. But , the
RC values are also not in line with
those used In many solid-state cir­
cuits. For instance, very few solid­
state circuit s use resistor values over
100 kQ. But, many audio transistor cir­
cuits use capacitor values greater
than .22 ,l.IF.

As the need for more Rand C
subsn-tutfon boxes grew around the
shack, it was decided to build a com­
bined Rand C substitut ion box which
would be as economical as possible
but yet have Rand C values available
which suited solid-state circuit work.

When the "common" and RC ter­
minals are used, the selector switch
chooses any value capacitor or a
resistor value of 1k or 100 k. The wiper
arms of the two potent iometers are
brought out to separate terminals and
th is allows a nice bit o f versatility for
RC substitution purposes. For ln­
stance, by connection to one of the
" CT" terminals and the "common" ter­
minai, a variable resistor of either 1 k
or 100 k ohm value is available. By con­
nection to one of the " CT" terminals to
the " RC" term inal one can form a
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Here 's an interesting method for accurately turning your
beam in the direction of that rare DX. Russ Rennaker
describes how to build a different kind of azimuth
indicator,

A Novel Beam
Direction Indicator

BY RUSS RENNAKER' , W9CRC

H ow many of you know what direction to point your beam for
Australia? For Poland? Weill must confess I didn't. The beam
indicators that are marked E W N S did not help much, since
my knowledge of d irections was based on a flat map--which
just isn't made for pointing a beam.

The first thing I d id when I got my TA-33 was 10 buy myself a
world globe. I wanted to see just where all those foreign
countries were that I intended to work. Welt I was amazed to
lind some of them were not in the duecton I had always
imagined them 10 be . My beam indicator was marked with the
directions E W N S, so lor a whi le I menially transfered thai
information 10 the g lobe and turned it to the proper country and
then rotated the beam to coincide.

Then I said to myself, "That is rid iculous-there must be a
better way to do ttus!" I went 10 the old junk box and dug out

' 1011 Linda Dr., Kokomo IN 46901

The direction indicator, showing the path of the beam from top
to bottom.

two old selsyn motors ala WW II. I coupled one to the mas!
above the rotator motor on the tower and mounted the globe
on the other . First i reor iented the g lobe from the north pole to
my QTH locaton. This posed a small problem in just how to
find where to put the hole In the bottom of the g lobe once I had
put the hole at the QTH. It turned out to be easy: I tied a string to
a nail and put the nail in the ho le at the north pole where the
globe had been hung originaly then I ran it down a merid ian to
the hole on the opposite side 01 the globe and cut it at that
point. Then I changed the nail to the new hole .at the QTH
location and ran it down the meridian and punched another
hole at that point. Now, of course. my globe rotated on an axis
based at the QTH instead of the North Pole.

I found I could not use the original g lobe support since I
needed a clear space at the bottom of the g lobe so it could be
mounted on the selsvn. so I made a new support that was
fastened to the back of the control box, coming up over the

A side view of the direction indicator, showing the mounting
bracket and the wire representing the center of the beam.
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Getting the globe 10 move counterclockwise is no tnck If you
mount the lower selsyn w ith the shaft up just as the selsyn at
the g lobe is a lso mounted, Thus when the gear on the beam
mast turns clockwise it turns the gear attached to the selsvn In
the opposite direction , since the setsyn down In the shack Will
follow the setsyn on the tower th is turns out to be Just right to
make the globe rotate counterclockwise.

The only problem I had , and p robably the one anyone try ing
to duplicate the globe Indicator would run into. was in gearing
the tower selysn to the beam mast. When I finally decided how
to do this it turned out not to be so difficult at all . Rummaging
through an army electronic surplus warehouse one day I came
across just the right set of gears that looked like it once had
formed a part of some panel tun ing device. The two gears I
needed were about three inches in diameter-giving me
plenty of room to mount on the 1Y2" rotator pipe. Remember
the gear on the pipe and the one on the sersvn must be alike­
that is they must each have the same number 01 teeth so that
the globe follows the beam around at exactly the same speed.
I put one of the gears on my lathe and cut a center hole just the
right diameter to take the 1Y2" pipe. then I spot welded It in
three places to the pipe , For the gear on the sersvn I simpty
drilled and tapped three &-32 holes around the center hole
and fastened it to the small aluminum disc that was already on
the setsvn.

For any of you who do not remember the WW II sersyns. they
are oesiqned to run on various voltages but mostly at 400
cycles. I found a simple fifteen volt transformer With 60 cycle
current drove them just about right. Very little current IS
required so the transformer can be Quite small. The rotatmq
switch on my control box turned the beam In either direction
and stops built into the old prop pitch motor keeps it from
rotaling a full 360 degrees. If you have a more modern rotator
and control It can just as well be used as IS and in that case no
control would be necessary on the globe box . A sw.tcb to turn
off the AC to the selsyn transformer would stili be necessary,

I used a twelve inch globe but other sizes could be used, I
suppose the same principle could be used with a great circle
map on the wall with a sersvn mounted back of it but that
seemed to pose too many oqrsncat problems for me and
anyway the globe seemed more practical. It is Quite gratifYing
when you catch a ZK or ZL calling CO OX to Simply turn your
beam untilthe g lobe shows New Zealand right under the wire
and you know you are really pointed at h im. OOI

TU·170
Wired 219 .95

ITL compatible inputs and
outputs lor au.illiary
equlpmenl

High I_I oulputlor SCOpe
tuning

TU·170
Kit 149.95

L ighted luning fTllI'ler IOf
lI3Sy tunIng

Current regulated loop keyer
& power supply

Aut!»lal with threshold
conlrol and solid Slate relay

globe, leaving about an inch clearance, and pivoteCf'fO'the top
of the globe at the QTH hole . I then ran a #10 aluminum wire
from the top of ttus support down the trent of the globe.
clearing the surface of the globe by about an inch, This then
would represent the center line of my beam. When the beam
turns clockwise the globe turns counterclockwise giving the
effect of the aluminum wire sweeping the globe just as the
beam does the world .

Connect 10 your recel"er speaker, transmitter
microphone jack , and teletype machine and you're on
the air . Stale 01 the art des ign 'eature. make the
TU ·170 Ideal for HF and VHF autoslat operation .

Proved 170 Hz shi ll ecttve Stable audio Irequency shit!
lilter demodulalor oscillator Pfoduces pha.se

coherent sine wa'o'E!t~

WITH THE
NEW
TU-170
TERMINAL UNIT

Flesher products .. . the critics choice!

B FLISIIR COIP.~

The interior of the control box, showing the selsyn and the 75
volt transformer that drives it.

The direction control. Turn the knob to the right for clockwise
rotation and left for counterc lockwise rotation.
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a monthly feature by

BILL WELSH, W6DDB

Novice
" How to" for the newcomer to Amateur rad io

QSL Cards-Part I of 11/

T hiS month's column is the first of a
three-part article providing basic infor­
mation about QSL cards. Material is
separated into categories for your
conven ience. Careful attention to
details shou ld enable even the newest
amateurs to make effective use of
ost, cards.

What QSL Cards
are and how we
use them.

As you should know, we use 3·letter
Q-signals to ask questions and to
make statements during two-way
radio contacts on the amateur bands.
aSL? asks whether or not receipt o f a
message is confirmed by a station.
QSL states that message receipt is
co nfirmed . Consequen t ly, it is
understandable that the cards used to
provide wri tten confi rmation of two­
way radio contacts are called aSL
cards . In addition to being wri tten
proof o f contacts, aSL cards are often
used to prove eligi b i li ty when
amateurs apply for anyone of the hun­
dreds of opera ting certificates
available to us. Most amateurs display
their most distinctive received cards
on thei r shack walls as reminders of
past contacts. These wall displays are
also interesting to visitors, whether or
not they are amateurs. An excellent
way to display aSLs without damag­
ing your cards or walls is to insert
them in clear plastic holders designed
to display cards in separate pockets.
This system also permits the aSL card
display to easily be changed as addi­
tional cards are received. These wall
displays can enhance the shack if col­
orful cards are displayed. Your non­
amateur visitors usually do not know
that the various prefixes on received
cards indicate states and countries
you have contacted . Consequently, it
is good to select display cards that
clearly show the states, islands, and
countries contacted.

·2814 Empire Ave., Burbank, CA 91520

Storing cards
It is common practice to keep all

received cards, whether or not they are
known to be needed for a specific pur­
pose. One reason they are retained is
that they are often used when one
later decides to apply for an operating
certificate. It is best to store received
cards in the callsign sequence used in
the callbooks to list amateurs. This se­
quence results in cards being stored
in alphabetical sequence according to
the suffix (letters following the
number) of each call sign within each
country's group of cards. The prefix
(letter andlor number group preceding
the suffix) of each censian indicates
the country, of course. Prefix di f­
ferences within a country are of secon­
dary importance when storing cards,
which is also true in the cattbook
listings. As an example, American
cards are separated into ten groups,
with one group for each ca llsig n area
number. All the f irst dis trict cards
rece ived for contacts wi th New
Engl and stations are together and
they are in alphabetical sequence of
the call sig n suffixes fo llowing the
number one. Prefix di fference such as
A, AA, AB, K, KA, KB, N, W, WA, WB,
and WR are ignored unless you receive
more than one card with the same suf­
f ix from the same callsign area. If
cards with an ident ical suffix are
recei ved, they are simply filed
alphabetically in prefix sequence to
maintain uniformity with call book se·
quencing. If you have any doubt about
the correct sequence for storing
received cards, just look in any
callbook (old or new) to see how
callsigns are listed. It is advisable to
store cards in the standard callsign
sequence.

Some new amateurs separate cards
being saved towards a specific
operating award. The trouble with this
practice is that most amateurs quickly
expand their objectives and
simultaneously work towards earning
many awards. It is simpler to maintain
record lists to track received cards
which count towards specific awards

than to simply file all cards in the
callbook sequence without separating
groups of cards needed for particular
awards. When a record list shows all
required cards have been received ,
take them out of the storage file and
apply for the award. It is common for
one card to be needed towards more
than one award; this is another reason
why it is better to keep all cards filed
in a single storage sequence.

Displaying cards
There are many OSL storage and

display devices advertised in amateur
radio publications. Select the system
that best suits your needs and keep
received cards in order from the start.
Space (or lack of it) usually determines
which card display system is most
suitable in each individual case. I have
seen wall displays which include a
map and received cards from each
part o f the country or state shown on
the map. Colored tw ine can be used to

This is Patti Colvin (WD9FGE) in her
shack at Braceville, Illinois. Patti
made 64 contacts with amateurs in 28
states during her first 3 weeks on the
air, including one with W6DDB. Pet­
ti 's husband is Jess (WD9FGF) and
this couple thank instructor Barry
Booth (W9UCW) lor helping them get
started in amateur radio. Patti hopes
to work every amateur with FGE in

the sullix of their callsign.
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show where each card came from; the
twine is just secured between the map
locat ion and the associated card.
Another popular display is the com­
bination of an operating award and the
received cards one used to qualify for
the award.

QSL design considerations
Most amateurs prefer to use top

quality card stock with a gloss finish
(kromecoat) on the pre-pranted front­
side and a matte finish on the rear
side where reports and addresses are
filled in. The variety of designs on
received cards emphasizes the
possibi lities to produce unique cards
to suit individual preferences. Some of
the cards I have received are so good
that it would be a shame not to display
them. Some of the cards I value the
most are not expensive ones and they
are not all from professional card
printers.

Getting Ideas
Select and use a card you will be

proud to have displayed by other
amateurs. A glance through the
classified advertisements in the back
of this magazine will show that there
are many sources of OSL cards. Most
of these OSL printers are amateurs
and I believe they do their best to pro­
vide good cards at reasonable cost. It
is helpful to request sample OSL
assortments from a few printers,
whether you are going to print your
own cards or have them printed for
you. II costs money to print and mai l
sample cards so it is not surprising
that most printers charge a small fee
for an assortment of sample cards.
Get a lew sets of cards and very
carefully evaluate each one to extract
each feature you may want to include
in your aSL

Pictures
Photograph cards have remained

popular for many years. Most of them
show the amateur at the operating
position. Others have a picture of
some outstanding scene at or near the
amateur's location. A relatively inex­
pensive way to get a top quality
photograph card is to select the pic­
ture you want from a postcard display
in a nearby store. The reverse side of
the card will show the name of the
printer and their code number for that
card. Contact that printer and request
a quote far 1000 to 5000 of the specific
card sty le you want. I have fou nd that
they will also print the report form on
the reverse side at lower cost than our
regular QSL printers. They will also
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add your personal data (name, ad­
dress, and callsign) as an overprint on
the front of the card at reasonable
cost. Their workload is seasonal so
there are times when it will be cheaper
to purchase a quantity lot of their
stock cards at reduced cost and have a
local OSL printer add your overprint
and report form. Photog raph type OSL
cards are relatively expensive but
many amateurs have found them to be
worth the ext ra cost.

Line Drawings
Some amateurs develop cards with

extremely interesting line drawings or
designs on the facing (f ront) side.
There is an add it ional cost involved in
having plates made the first time such
cards are produced. However, you re­
tain these plates and they are used
whenever you have more cards printed
in the future.

Colors
Some cards are printed in a single

color but rnutttcctcr cards have
become increasingly popular in recent
years. This change is understandable
since the actual cost of the card has
become a smaller part of the overall
cost of exchanging cards. As an exam­
ple, the first cards I bought from a
printer cost almost exactly one cent
each . At that time, it cost one cent to
mail a card to another American or
Canadian amateur. Considering the
present postage rates, it is obvious
that the cost of the aSL itself has not
risen as much.

Variety
Card stocks, inks, type styles, type

sizes, and other factors must all be
considered if you are to produce the
most suitable card. Card stocks vary
in weight. color, and finish. Combina­
tions of different colors in card stocks
and inks produce amazingly different
results even with the exact same
printed information. Type style and
size must also be carefully selected to
produce the best possible card.

Homebrew
When amateurs make their own

items, it is called homebrewing. This
term is extended to cards designed
and printed by an amateur for per­
sonal use. Some of my very favorite
ca rds are those whic h we re
nomebreweo by amateurs I have been
lucky enough to work on the air.
Homebrew cards furnish a personal
touch which is very much appreciated
by many of us. I have received a few
nomebrew cards that are far superior

to anything that could be produced by
the best of printers.

Ordering
When sending a a SL order to a

printer. be sure to type or neatly print
all Information exactly as you want it
to appear on your card. It also helps to
type or print all related instructions.
Do not abbreviate things you want
spelled out. As examples, do not write
Ave., N., S.• or St. if you want Avenue,
Nort h, South, or Street, respect ively, to
appear on your printed card. There are
few things of less value than incorrect­
ly prin ted aSL cards.

Face Side Data
Our two-letter abbreviation for

states are confus ing to foreign
amateurs and th is problem can be
overcome by spelling out the state
name. It is also helpful to have the
county and country shown on the
card. Some names are very similar lor
both men and women and it helps to
indicate OM (old man, male operator),
YF (wife), or YL (young lady, female
operator) on your card if you have a
name such as Beverly/Beverley,
Carol/Carole, JeanfGene, MarianI
Marion, or Sidney/Sydney. The confu­
sion between male and female
operators can be worse when
nicknames are used. As an example,
Pat could be a nickname used by
Patricia or Pat rick. In addition to
simply wanting to know whether the
other operator is a male or female,
there are many special operating
awards available for con tacting
fema le opera tors, making thi s
distinction even more useful. Some
female amateurs make it easy on us
by using a photograph or an ap­
propriate line drawing on their cards.
Even a group aff i l iation logo such as
YLRL (Young Ladies' Radio League)
does the job when it appears on a
card used by a female operator. Even
your fellow Americans are not always
sure they have contacted a male or
female opereator when one of the
questionable names or nicknames
are used. Naturally, this problem is
much worse for code contacts than
for voice contacts. Obviously, the
confusion of foreign amateurs is easy
to understand. I also admit that I am
seldom sure that a received OX card
is from a female operator.

Amateur radio operating awards
are often related to location , emis­
sion mode, frequency, and simi lar
factors related to the two-way radio
contacts. You ju st can' t get too much
information on your card. In any case,
be sure your card shows your
callslgn, name, and complete mail ing
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they usually just purcha se 100 or 200
cards in thei r initial order. This is a
mi stake because they quickly run out
of cards as they start to operate, forc­
ing them to order more card s soon
after th ey get started on th e air. In ad ­
dition to the bother of having to order
cards again too soon and the pro­
bability o f runn ing out of cards, th is
small quantit y init ial purchase costs
much more per card. A simple check
of cost data published by printers
should convince anyone to avoid
small quantity purchases. Orders for
500 or 1000 cards usuall y result in a
good ba lance between cost and your
possible desire to use different cards.
A disadvantage to multi-thou sand
card purchases is the possibili ty that
your address may change.

Summary
Th is concludes the first part of a

three part series on OSL cards. Each
part contains in formation which is
usefu l by itself. However, you are urg­
ed to read the entire art icle to derive
maximum benefit.

Novices are urged to submit good
black-and -white pi c ture s of
themselves at their operating posi­
tions. If your photograph is printed in
a future Novi ce column, you will
receive a one year subscription (or
renewal) to ca. A brief description of
operating activities and some per ­
sonal background information are
needed with your pi cture.

Some of the stat ions I've recently
worked on the novice bands are:
WB1DSN Russ @ Hiram, Maine,
WB2SXP Bill @ Springville, N.Y.
WB3LJM Charley @Finleyville,Penn.,
WD4HLO Sid @Gainesville, Florida
WD5JZL Charles @ Gloster, Miss.,
WAGOIE Rob @ Redlands, Calif .
WB7UXO Bruce @ Reno, Nevada
WDBKHA Ed @ Trenton , Michigan
W09EUT Marvin @ Muncie, Indiana,
WBOMYR Jim @ Nixa, Missouri
KP4FMZ Rafael @ Bayamon, P.R.

Jack Corson (KA6DX) sent a good
letter from Okinawa reque st ing
Novices to rea lize that nol all KA6
c all si gn s indic a te California
amateurs. Jack points out that any
KA1. KA2. KA3, KA5, KA6, or KA8
prefix followed by a two-letter suff ix
is an American operating from Japan.
He states that KA60X (and other
Japanese stations) call ing American
Novices is a bit further away then
" Beauti ful Downtown Burbank". Pay
close attention and you will recognize
that these are OX stations; they are in
the Novice bands to give you a con­
tact and a OX card.

73. Bill, WGOOB

address. Some amateurs list the
operating awards they have earned
on their cards; it is not unusual to see
DXCC, RCC, WAC, WAS, and even an
occasional TAD award li sted on the
face side of received cards. It is also
common to show organization aff il ia­
tion s such as amateur radio cl ubs,
ARRL, MARS, nets, OSCAR , OCWA,
ORP, RACES, SMIRK, and l a-X. Any
of the applicable preceding items can
be printed on the face side of your
cards. If you move, simply cross
through the incorrect address and
print the correct add ress immediately
adjacent to the old data. It is usua ll y
better to use a soft tip marker to wri te
on the glossy front surface o f a OSL.

Multi-Operator Families
When there are two or more

amateurs in a family living at the
same address, they sometimes use a
common card showing each operator's
name and callsign. It has been my ex­
perience that thi s common card ap­
proach is usuall y tried on time in
multi -operator families and that each
operator in the family uses a distinc­
tively separate card after using a
single one for everyone. If you use a
single ca rd in a mult i-amateur fam ily.
be sure to indicate which operator
was worked . I've often found it
necessary to locate a contact in my
station log to f ind out wh ich of the
amateurs I jus t received a card from
in suc h a family. If you use this type
of card, you will sometimes receive
correspond ing cards made out to one
of the other operators in your family,
rather than the one who made the
contact.

Size
Use standard size cards to avoid

mailing problem s. Our American
postal service now charges more
money for handling non-standard si ze
mail , including cards. Furthermore,
off-size cards are simply not ac­
cepted for deli very in many foreign
countries. Use the standard postcard
size of 3.5 by 5.5 inches 10 avoid pro­
blems. Another point in favor of using
standard size cards is Ihat they pro­
perly fit into the storage files and
displays used by most amateurs.

Cost
The cost o f cards can be minimized

in many ways but the single most ef­
fective way to get good cards at a
reasonable cost is to buy a lot o f
them at a t ime. I have noticed that
most new amateurs greatly under­
estimate their need for cards and



The art of very low power operating

a monthfy feature by

ADRIAN WEISS, K8EEG

"The WN3COB Special, " KBEEG's first Novice transmitter build in 1955. The
chassis is constructed of masonite board, with panels and decks held
together by pieces of quener-rouna screwed and glued. Visible on the power
supply at the rear are (J-r) the high voltage transformer, 5Y3 rectifier tube, and
filter choke of unknown specs. On-off switch and plug for power connections
are located on the front panel. The transmitter unit front panel shows the APC
variable tuning capacitor mini-shaft on which the tuning know, long since lost,
fit as described in the text. The octal socket and crystal switch are at middle
center, with the red plastic geegaw facing of the output indicator bulb right
about the crystal switch. The key jack is at lower right. An "axe" design tie-clip
was added as ornament, as well as a small U.S. Marine insignia at the upper
left corner.

"How It All Started­
KBEEG's Story"
ThiS fascination I have for radio
started way back when I was a boy of
about age 7-8 or thereabouts. My
memories are of a dimly lighted living
room with my dad sitting beside the
old RCA table model shortwave
receiver with Classical music fading
in and out, and with an announcer in­
terrupting with comments in a
language which I did not understand.
The darkness and warmth , the

83 Surburban Estates, Vermilfion,
S.D. 57069

presence of my dad, and the erie
fading of the beautiful music made
an impression on me which has never
left me, and which, even at this late
date, is evoked whenever my con­
sciousness is focused upon the far­
away world which spills through a
loudspeaker or earphones. Since
then , I have always been driven to
seek out that tar-away world and to
revel in its mysteries.

At first, I was able to appropriate
the RCA table model receiver when
my dad purchased an elaborate
Midwest bl-f outfit from my uncle.
This new receiver occupied the post -

non of prominence in the living room,
and although the shiny polished cop­
pertone front panel was impressive, it
lacked the warmth of the wood
cabinet of the RCA. I found the
perfect spot for the RCA for my
travels into far-away worlds. Between
my parents' bed and the dresser was
a space just wide enough for me to
lay in length wise, with the receiver
on the floor against the back wall. It
was like a little cave, and even in the
daytime, the light was dim. I stretch­
ed a piece of copper wire about 20 ft.
along from that corner of the house to
a small tree about 8 ft. off the ground,
and ran it into the receiver through a
window next to the dresser. Seems I
couldn't spend enough time huddled
on the floor in front of the receiver,
looking at the two green dial scale­
lines while listening. It was almost as
if by looking long enough and hard
enough at the two glowing green
lines, I would be able to actually see
where the sound was coming from
out there, and of course, my imagina­
tion would take over and I would see
far-away places in my mind and I
would dream of them. I was in a con­
stant state of amazement that I could
hear a voice or music that was
originating in a place thousands of
miles away at that very instant.

One day, while waiting for my dad
to buy cigars and a Sunday
newspaper at the Westside News
Store, I stumbled across a shortwave­
listener's magazine on the newsstand
and flipped through the pages,
discovering lists of stations, with fre­
quencies, times of broadcasting, pro­
grams, with short articles on short­
wave listening. Needless to say, I was
overwhelmed with a wave of excite­
ment and had to have that magazine.
It became a focal point of my atten­
tion for weeks as I lay in front of the
receiver, trying to correlate what I
was hearing with the information the
magazine provided. I would seek out
stations listed in the log, but I rarely
had success, since the RCA calibra­
tion left much to be desired. But every
now-and-then, I'd find what I was
looking for and I would be thrilled for
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Underside view of the simple transmitter. At too-test can be seen the salvaged
five-prong coil p lug-in socket salvaged from an old 1930's receiver, with the
6V6 components at the center, and key jack at lower right.

Rear view of the transmitter deck. Rear lett shows the 3 screw terminal strip
for antenna output and B +, and the plate tank coil wounded on a salvaged
coil fo rm, with a five prong tube-base as plug·in. The 6V6 is at the cen ter of the
deck. and on the front panef can be seen the output indicator bulb socket,
crystal switch. octa l crystal socke t. and APe tuning capacitor.
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days with the experience of tun ing
across the vast unknown spaces that
the spectrum represented to me and
findi ng something I recognized and
knew from reading the magazine.

When I joined the Boy Scouts.
another magazine became very in­
f1uential in regard to my interest in
rad io-Boy's Life. the Scout pubttca­
t lon carried a shortwave l istening cor­
umn as well as sponsoring a big
shortwave listening contest every
winter. That was my first contest in
radio, and it was excit ing as well as
frust rating . I wou ld lay in f ront of the
receiver with log sheet and pencil,
waiting-sometimes a half·hour - for
the station ident ification information
which would allow me to log that sta­
t ion. Oftent imes the foreign language
announceme nts would make no
sense whatsoever, and I'd search th e
shortwave magazine log listings
endlessly for some indication of what
I was listening to. By the end of the
month-long contest period, I had
managed to gather hard ly more than
two pages of entries, but I sent the
log in anyhow. and months later I was
delighted to see my score way down
in the official results list-not quite
at the bottom. I was astounded at the
high scores, and couldn't figure out
how they managed. But they did it,
and so could I, and I made up my
mind to make it to the top next year.

That year was the important one.
The Boy Scouts were most nerptut. I
acquired a straight·key/c.w. buzzer
practice unit from the troop. learned
the code, and spent end less hours si t­
t ing on th e floor next to a footstool ,
which served as a table, practicing
the code. It took forever. but fin ally I
had it learned and could recognize all
th e characters when sent very slowly.
Ed Krynock, the young Scoutmaster,
would drill me wit h the "dah-dl-dab­
dah " routines whenever the chance
arose. But as yet I could not practice
copying on the ai r because the old
RCA had no b.t.o. My grandmother
had a really super shortwave receiver
laying around unused, and it had a
b.t.o. I had always dreamed of getting
the old 1935 Silvertone, and, now that
my interest in radio was firmly
established in the minds of my
parents, I finally cajoled everyone in­
volved into letting me "borrow" it. It
was a beauty. The metal cabinet was
fi nished in black crackle-I suppose
all of my homebrew cabinets end up
wit h black crackle because of the im­
pression t he old Silvertone made on
me- and it had a large round dial
about eight inches in diameter, with
about fi ve separate d ial lines of dit­
ferent co lors - blue, yellow. green ,
and red-set in a black dia l face. It
had two dial pointers, one for the
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the way the schematic showed, and
being disappointed when it didn't
work. I'd study one section of the
Handbook, and go back to another,
and eventually, each time I'd go back
another question would be answered,
another aspect of the " radio magic"
would make sense. This took a long
time and a great deal of puzzltnq over
the secret mysteries I was attempting
to master. Ultimately the process
would require over two years before I
acquired the Novice Class ticket.

By the time the Boy's Life contest
rolled around the next year, my code
speed had crept up to about ten
words per minute, and I was ready to
assault the top of the score list. My
strategy was simple-while the rest
of the guys were scrounging stations
on the broadcast bands, I'd be sitting
on 20 meter c.w. just racking up a big
score. In fact , I did a lot better, log­
ging about 260 stations in about 45
countries. It was quite an ac­
complishment at the time, and the
great improvement in score was the
result of a lot of determined effort in
learning the code. When the results
finally appeared in print, I started
looking for my name at the top and as
my finger traced farther down the
page, my spirit was swept with a
wave of disappointment-I found it
way down around #38 on the list. I
couldn 't believe that I was that far
down, but I was, and after the disap­
pointment passed, a new determina­
tion arose for the coming year. It
would be the biggest contest ever
sponsored by the magazine, with two
or three National Radio shortwave
receivers as top prizes, and about fif ­
teen other tangible prizes. The ARRL
Code Sessions became a moral
obligation, just like church on Sun­
day. I'd keep the receiver tuned to
c.w. stations as I studied over the
Handbook and License Manual, as
well as looking through QST's and
CQ's. I'd try to get away with doing
my lessons while listening, but my
mother was an ex-school teacher and
figured that my homework efficiency
would be lowered considerably in this
approach.

In the meantime, I began scroung­
ing around garbage dumps looking
for junked radios whenever the occa­
sion arose. Most of the junkers I'd
stumble across were total losses due
to corrosion and deterioration, but
every so often, I'd come up with a real
find. For a while, I'd check the parts in
them against the parts I could make
out in Handbook pictures, but this
was problemmatic, since most of my
finds were so old that the parts no
longer corresponded to anything I'd
find In a picture. Even so, I'd tear the
parts out and save them, figuring I'd
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boy, "grid-leak" and "bias" and "r.f.
choke" conjured up images hardly
related to radio theory, and these
were mysterious words with a hidden
power to me, just like the words of the
religious ceremonies in Latin, but
they were also keys to the mysterious
world of radio, and I learned them and
what they meant, even if I didn't have
the slightest conception of what they
represented in terms of radio theory.
When I finally found an old copy of
the ARRL Handbook in the local
library, I was ecstatic-here was the
"bible" of amateur radio and it had
everything in it that I needed to know.

But it was very difficult for a boy,
working on his own, to grasp hawaII
of this " radio stuff' actually worked. I
recall puzzling for days over a
receiver circuit front-end tank coil. I
understood that, in electric circuits,
wires had to be connected, and I
couldn't see how the circuit could
work if the primary and secondary
windings of the tank circuit had no
physical connection. At first, I decid­
ed that the printer had made an error
and left out a line which would show
the wire connecting the primaries and
secondaries of all the colts. Pleased
with my discovery, I dutifully drew
connecting lines between the
primaries and secondaries of all the
calls to correct the printed
schematic, and to save the next guy
who got the book the trouble of figur­
Ing out what I had just corrected, or
worse yet, of actually trying to build It

?
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Circuit of the "WN3COB Special."
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main tuning, and the other for band­
spreading. The b.I.o. had an ad­
justable frequency, and the band­
width had several settings. To me, the
Sltvertone was the real thing! I talked
my dad into giving me half of the
space on one of his workbenches in
the basement for my rad io shack, and
that spot became the focus of my ex­
istence for several years to come.

With the Silvertone's b.f.o. capabili­
ty, I could set out to learn the code in
earnest. At first, what I could hear on
the hambands was indecipherable,
but eventually I began to catch in­
dividual letters, and finally groups of
letters. 1heard about the W1AW Code
practice sessions somewhere, and
finally found W1AW after several
weeks of searching. That did the
trick. It wasn't long before all of my
listening time was spent in the c.w.
section of 20 meters, and 1 was
astonished at all the foreign stations
I was hearing. Needless to say, my
desire to talk to them was inflamed,
and getting my own license became
the passion of my life. It would take
several years before I actually
established contact with one of them,
but it was my goal. So I turned in
earnest to getting my license.

A borrowed How To Become a
Radio Amateur became the most im­
portant book In my life. I'd managed
to scrounge a couple copies of CQ
and QST, and I'd read and re-read the
articles until they began to make
some sense. To an eleven-year old

us e.e.c.
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find out what they were later. Once I
found a receiver of the late '20's variety
with the tubes that looked li k~
lightbulbs. I actually got th is one to
work on the local station on the a.m.
band, and it was a great t riumph for
me. It gave rise to a love of ti nkering
behind the panel that has remained to
the present. I still didn 't have much of
an understanding of what made a
radio work in theory though.

Events converged in the sp ring of
my seventh grade year. The big con­
test ro lled around and I was al most
ready to take the Novice Exam at the
same time, but put it off until the
month-long contest per iod was over.
All of my effort went into the li stening
contest. I had decided t hat , wh ile the
Rules stated that only a one hour
li stening period could be logged each
day, the top-placers used clocks
which ran considerably slower than
the ordinary variety, and that the only
way to compete was to use a si milar
interpretat ion of the Ru les. I played it
too honest though. , only squeezed
about two-three hours of listening in­
to one hour's worth of log entries, and
I fig ured th is wou ld be stretch ing the
Rules enough to win a brand new
receiver. My log was phenomenal. I
forget the exact numbers involved,
but I logged over a thousand stat ions
in about 148 countries. The log was
about f ifty sheets long. When I sent it
off, I was certain that I'd tu rned the
trick. Who cou ld beat that? So I went
ahead on the license exam.

One of the locals, W3PON, who us­
ed the phonetics " poor old netty" on
the air-obliged me by admin istering
the exam, and let me know I'd gotten
the percentage necessary to pass. He
was impressed with my code speed,
and told me that, as he watched me
easily copying at five w.p.m., he kept
speeding up to about 12 w.p.m. until I
began to get nervous. He got a good
laugh out of my misery! I didn 't mi nd
though. I'd be a ham shortly!

My efforts turned toward putting
together a transmitter. I finally found
a simple ci rcuit that I decided to at­
tempt. But the parts list revealed that
my junkbox had a lot of useless
material in it , except for a power
t ransfo~mer of unknown output ,
something that looked like it would
pass for a power supply a.c . filter
choke, a key jack, some screw­
terminal strips , and wire. I checked
out what I needed in the Walter Ashe
Catalogue, and could put the thing
together for about $8.50, not in­
clud ing crystal. Th is was a con­
siderable sum of money in those
days, especially for a kid . My parents
didn't consider the investment impor­
tant enough to back the project. So I
was in a quandary, and my frust rat ion

grew as the days passed and all I had
~anaged to accomplish was study­
Ing the artic le and circui t till I had
memorized it . I was no closer to hav­
ing a transmitter on May 5, 1955,
when my WN3COB call arrived in the
mail! I was elated at having my own
call , and inscribed it on all my school
notebooks and persona l belongings,
as well as rest room wa lls and other
like ly graffi tti locations. The wo rld
would know that WN3COB was
around , but unfortunatel y, they'd fi nd
out by reading the call rather than
hearing it on the air.

Out of desperation , I decided that
my only approach to getting the
transmitter parts was to visit loca l
hams as often as oostote and beg,
borrow, or steal whatever I cou ld . I
got pretty sneaky about it. On the first
visi t to one of the local hams, I'd pre­
tend great interest in hi s demonstra­
t ion of his rig, but my shifty eyes
wou ld be scann ing his workbench for
parts I could use. I'd mentally note
what I'd seen and where. Then the
next phase was launched, namely, ac­
qui ring what I had located. I managed
this by going back for another visit ,
and since the rig demonstration had
been taken care of on the f irst vis it, I
would pretend that my wandering
eyes had j ust " noti ced" the st uff on
the workbench , and I'd get very en­
thus iastically in terested-"boy
what's all this st uff. Gee you sur~
must know a lot about radio stuff to
use all these parts." And I'd end up,
after the buttering-up phase, just
stumbling across the very part I'd
noted before and wou ld go on about
how thi s is th e very last part I needed
to f ini sh my transmitter and get on
the air, but I had no money, and so, in
a real gloomy tone, I would conclude
that I'd just have to wait till I got the
money. It is a credi t to the typical
generosity of the ham population t hat
I never had to ask for one single
part -they were all offered to me by
the individuals involved, who were
very pleased to help out this br ight­
eyed kid . In this manner, I picked up
the 5Y3, eve, two new octal sockets,
a electro lyt ic filter capacitor, a 140pf
APC variable capac itor, and a 2.5mh
r.f. choke, plus a few odds-and-ends.
By the time my birthday rolled around
in late June, I was hard at work cut­
ti ng a chassis out of masonite board,
screwing it together, mounting all the
sockets and jacks and switches. I
took painstaking care to do a perfect
job so that I could be proud of my first
t ransmitter.

There were several " custom" addi­
t ions to the basic chassis . Since I
couldn 't afford a meter to monitor
output, I decided to use a flashlight
bulb in series with the antenna lead

as a tuning indicator. But purchasing
a pilot-light socket and red face was
out of the question. So I scrounged
one of t he red plastic geegaws that
decorated the gun-belt of one of my
friends, glued that to a stand-off
washer, and glued that to the front of
the panel. I salvaged a pilot light
socket from a junk radio, and used a
feed-through washer that f it snugg ly
around t he bulb as the means of
mounting the bu lb behind the red­
plasti c face. All the pict ures in the
magazines showed plug-in coils, so I
used the base of an old f ive-prong
tube and a socket from a salvaged
radio for the plug-in coil hardware.
The octal socket that served as a
c rystal socket c ould ho ld two
crystals , so I added a swi tch from an
old radio for two-crystal switching
capability. One major problem was
t hat t he APC variable had no
shaft-it was a sc rewdriver adjusted
type. After a lot of searching, I found
a knob whose shaft-receptacle ex­
tended beyond the front of the knob­
body about 1/. inch , and then it was
ju st a matter of fitti ng it over the
a.p.c. variable min i-shaft. I wound the
tank coils on a form salvaged from
another radio. In a fin al effort to make
the transmi tter look like the real
thing, I tr ied pai nting it with
aluminum pr imer that I found laying
around my dad's workbench . I
couldn't succeed in gettng the profes­
sional metal appearance that I
wanted, so I didn 't paint the front panel.

When I f inished the project, I was
really proud of the results, meager
though they might seem now. Mean­
while, I'd had talked my dad into pay­
Ing me for wash ing the car, and had
enough to purchase a crystal , which,
after much deliberation, was picked
for 7177 kHz, operation-right at the
edge of the old Novice allocation.
When I f inally had it all ready to go, I
hooked a Christmas tree bulb across
the output terminals as a dummy
load, and the red glow of the bulb
sent chills up my spine when the
realization flooded into my con­
sciousness that all the effort that I
had put into radio for the past years
was ready to payoff! I picked up
about 100 ft. of scrapped 3000hm
twin-lead and cit it to length for a 40
meter folded dipole, and mounted it
at the dizzy height of 8 It! But it load­
ed up and the glow of the output in­
dicator bulb was proof that I was put ­
ting a signal on the air. The eve was
developing 3 watts r.f. output, accor­
ding to recent measurements.

But alas, I called stations for a cou­
ple weeks without making a single
contact unt il one of the locals came
across me on 7177 kHz and gave me a
call. That was my first QSO and I was
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so nervous that I had to keep correc­
ti ng mistakes every other leiter that I
sent . I had decided that I'd waste a lot
of t ime on the air using my full name
" Adrian," so I'd use the abbreviation
for my middle name "Ben" (Benedict).
When Tom cam e back aft er my fi rst
" RST·QTH·NA ME" rout ine, he solved
th e name problem by calling me
" Ade," short fo r " Adrian." Later we
talked abou t my fa ilure to get out ,
and he noted that I had to get my
antenna up off the ground . So I scal ­
ed the first of many roofs and tied the
end of the antenna to the chimney­
mounted T. V. mast , with the other
end up in a tree at about 30 ft. That
turned the trick ! I sta rted making con­
tacts regularly after th at.

The hassles of getling this whole
operation on the air had made me
forget about the Boy 's Life SWl Con­
test which I had fig ured I'd won
hands-down. But one day a strange
tfve-toot long package was waiting
for me when I got home from school ,
and I was to tally baffled as to what it
co uld be as I cut it open. Inside was
an FM omnidirectional dipole anten­
na, and I was even more baffled-un­
ti l, finally , I realized thai I was waiting
for a short wave receiver, and what I
had won was an FM antenna! I'd only
managed to rank 11th in the SWL
Contest -still far away from the top!

But the disappointment quickly
passed, for in the late afternoons of
ch illy, overcast , autumn days, I was
hearing WN3COB coming back to me
over the speaker from states all over
the eastern part of the U.S. And in the
wee hours of the night, when my
parents were asleep, I'd sneak down
to the basement and sit bleary-eyed
in f ront of the old Silvertone, warmed
emot ionally by the glow of its big dial,
and I would stare into it intently as I
tried to see where the WS's or WVYs
were located out in that mysterious
radio world from which they were call·
ing me. As autumn dragged on and
winter propagation set in, the W6's
and WTs started ro ll ing in and 1con­
cen trated on calling them. Finally,
one night my slow c.w. brought back
the tonq-awarteo "QRr from a W6,
and I strained nervously to put as
much intell ig ib ilit y into my little
signal as possible in order to get
th rough to him. He dug me out of the
QRM and after about 20 difficult
minutes, I had finally successfully
spanned the continent. I was ecstat ic
for days after that contact, and more
were forthcomin g. I walked in a sense
of awe that I had mastered the
mysterious radio world. 1 was final ly
talking back to those signals from oul
there, and they were hearing me. That
was ever so much more fascinating
and exhilarating than just listening!!!

Ade Weiss, K8EEG419·646·3495
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C.w. operators are always looking for ways to improve
their stations and their fists. In this article,
John J. Schultz suggests a method for doing both.

An Ultra-Smooth Ball
Bearing Keyer Paddle

BY JOHN J. SCHULTZ" W4FA

used and so there should be no dif­
ficulty in obtaini ng a sui table type
locally lor around a dollar each. Just
to be sure, the fo llowing is a complete
list o f the inte rchangeable berings
that can be used, as manufactured by
di fferent companies:

Fig. 3 shows how the bearing
assembly is put together for each of
the two arms in the key. The shoulder
washers on top and bottom keep the
center of the ball bearings free to
rotate when the whole assembly is
compressed between the base of the
key and the top plate. The top plate
referred to is the ),4 " by ,),4 " brass
plate shown in fig. t . Not shown in fig.
3 is that this top plate is secured to the
base of the key by' " long bol ts on
either end of the plate. In the model
Shown, the metal base was tapped to
accept the 8-32 size bolts. However,
there is no real need to do th is if one
wants to avoid tappi ng holes. Just use
a bolt and nut arrangement by drilling
suitable holes in the base. There is no

Inrecent years there has been a pro­
liferation of c.w. keyer c ircui ts of every
descript ion. However, there have been
relatively few articles on building _
sui table keys to go along with the
keyer electronics. Of course, the elec­
tronics is useless without a key and no
matter how sophisticated the elec­
t ronics Is, one wi ll not derive much
pleasure from usi ng it unless one also
has a smooth. resp ons ive key.
Perhaps 100 many amateurs feel that
a machini st's ski lls are needed to
home-brew a good key. Certai n ly one
does have 10 have a bit o f mechanical
abil ity to build a good key but no more
mechan ical ability is really needed
than when building up a ci rcui t and
housing it in an enclosure. At least,
that is true for the key described in
th is article. One can bui ld the key wi th
the tools one would normally have
ava ilable fo r small c ircuit and
enclosure work.

The key is designed for squeeze key­
ing and it wilt provide the velvet
smooth action characterist ic of the
best of the commercial keys. This is
mainly due to the use of four small
and inexpensive ball bearing
assemblies. The use of the ball bear­
ings eliminates the one problem area
where most home-brew keys fall down
- a smooth pivoting action for the
arms of the key .

The completed key is shown in fig . 1
and the rest of the article describes
how various parts of the key are

-cia CQ

assembled. There is no need to follow
the dimensions given exactly. Once
the basic method of assembly is
understood, one can use materials on
hand to construct the key or vary
dimensions as desi red . The rather
st range looking base used is a
discarded lead base from a table lamp
which has a di ameter of 4 ". Any heavy
meta l base of approximate ly this size
should provide enough room for con­
struction of the key.

The heart o f the key lies in the bait
bearing assembly used, shown in fig .
2. The bearing asembly is about % ~ in
diameter with a center hol e 01 about
3116 ". It is a fully enclosed type so it
does not require lubricat ion. There are
many sui table bearings that can be

Fig. 1 - The complete key is buill up on
a discarded lead lamp base. The brass
plate at the top holds down the bear-

ing assembly lor each arm .

Company
Fafnir Bearings
Barden Corp.
FAG Bearings
Federal Bearings
Hoover-NSK Bearings
Miniature Precision
New Departure - Hyatt
New Hampshire Bearings
FAG Bearings
Reed·NM P (America)

Bearing No.
33 KDD5

SR355
R3-2Z
R3FF
R3ZZ

SR3RHH
77R3

SR3PP
R-3-PP

SN12322Z
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Fig. 2 - The heart of the key are some
small ball bearing assemblies. Shown
between them is one possibil ity for a

holder for each arm of the key.

particular dimension needed for the
spacing 01 these bolts as long as they
clear the ball bearings. The center per­
tion between the bear ings shown in
fig . 3, which also holds each of the
arms, need not be as elaborate as
shown. Also, it need not be made out
of an insulat ing material since the two
fiber shoulder washers will insulate
each arm. For instance, one could
form an assembly using ju st pieces of
3/16 " brass tubing between the ball
bearings. As shown in fig . 4, a 'Homt
is formed using pieces of 3/16 '" tubing
and then soldered together with a
heavy duty soldering iron. The guide
hole and pin shown are not absolutel y
necessary but are a great help in tem­
porarily holding the pieces together in
alignment until they are firmly

L __---"ITop plat e

sulated from these stops by plastic tub­
ing or some shrink tubing over the arms
as shown in fig . 5. The ground post is
placed on the base just between the
tension spring and the paddles. It con­
sists of a 1" long bolt which holds
down a )/. " length of V. " brass tubing.

Electrical connections are made to
the key at the rear of the bearing
assembly shown in fig . 3. Small pieces
of st randed wire are soldered to each
arm where each arm penetrates the
bearing assembly. These are then run
to a small insulated terminal strip at
the rear of the key.

The construction of the key allows
for a number of adjustments to suit
any " feel." Besides the spring be­
tween the arms, one can adjust the
angle brackets to move the arms
closer or further away from the ground
post and by tightening down the top
plate one can produce different ten­
sions on the movement of the arms.

c · 'J F ,l>~" Shoo roe- washer

)

J 16
H lub ing. ~ SH lo ng

Arm (see FOil 5 )

-- -- - p,,
~Solder

GUOM

"",~,

na,1

Fig . 4 - A simple alternative holder for
the arm holder shown in fig . 3.
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If one takes a bit of care in construe­
tion of the key, one wil l end up with a
fine performing unit that should last a
number of years. Also, with a bit of Im­
agination and scrounging around for
part s, the cost in most cases can be
held down to only that of the four ball
bearings. The key is essentially
maintenance free because of the seal­
ed ball bearings. One may want to just
occasionally remove the ground post
to check that it is clean. This main­
tains good contact with the arms. 1B

c

'"

(

P,n or ben nut 10

secure paddle

I $h"nk tull,n"
I- - , r - - - '

t_ _ F

Fig. 5 · Details of the arms made from 3/16'" brass rod.

the screws which penetrates an arm
and then use the adjustment of the
screw to compress the spring. In this
case, a clamping nut would also be
necessary on the screw. Two small
angle brackets are placed on the base
to limit the outward travel of the arms.
These can be fabricated , or suitable
right angle brackets of the type found
in hardware stores for wood shelving
will also suffice. The arms are in-

Fig . 3 . Details of the assembly of the bearing assembly for each arm.

soldered together. Besides keeping a
right angle between the pieces, the
pieces for both arms should be
carefully dimensioned so they are
identical. The center piece is epoxied
into the center of the ball bearings
after each end penetrates them about
half way.

Some further detail at each arm of
the key is shown in fig. 5. The 3% '"
overall length of the arms is probably
the max imum that should be used. If
longer arms are used, there will be a
tendency for them to droop. The arms
are tensioned by a spring placed be­
tween them, as can be seen from fig .
1. The spring must be insulated on
either side to prevent it from shorting
the arms together. This can be done by
any small shoulder washer. The spr ing
itself is determined by experimenta­
tion using any available small discard­
ed springs unti l the key has the right
"teet." One COuld, of course, have a
variable tension arrangement by
soldering a flat metal washer to one of
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a regular feature by

THEOOORE J .COHEN N4XX

dateline•••
Washington, D.C.
The ins and outs of the Washington scene

Commiss ion proposes new
personal radio service allocation
near 900 MHz_

On October 12, 1978, FCC commis­
sioners voted to issue a Notice on In­
quiry (NOI) in the matter of an alloca­
tion to the Personal Radio Service
(PRS) near 900 MHz. In formed
sources in Washington , D.C., indicate
that the new band, if allocated, could
be in the vicinity of 930 or 940 MHz.,
and that this allocation would aug­
ment (i.e., not replace) the current
PRS allocation at 27 MH z.

Arguments were made tha t the
Commission should issue a Notice of
Proposed Rule Making (NPRM) in th is
matter, instead of an NOI, However,
questions were raised as to the need
for the new allocation, and as such,
an NOI is to be issued.

With th is action, the possibility
that a new PRS allocation w ill be
made in the 220·225 MHz. band is
significantly reduced.

ARRL test i fies before Congress
on Communications Act Rewrite

Speaking for Harry J. Dannals, and
on behalf o f the American Radio
Relay League, Mr. Haro ld M. Stein­
man, K1FHN, the League's Washing­
ton Area Coordinator , testified before
the House Subcommittee on Com­
munications in the matter of House
Resoluti on H.R. 13015. Sometimes
known as " The Communications Act
of 1978," H.R. 13015 addresses the
desirability and necessity of rewriting
the Communications Act of 1934.

In his test imony. on September 22,
1978. Mr. Steinman called attention
to a number of matters which require
legislative attention. These matters
include. but were not limited 10, such
areas as volunteer assistance to the
FCC in conducting Amateur operator

'8603 Conover Place, Alexandria, VA
22308

examinations; point of sale control of
transmitting equipment; and fees to
be paid by " all users of the elec­
t romagnetic frequency spectrum"
based upon " the cost to the Commts­
ston of processing the license, and
" the scarcity value of Ihe spectrum
being assigned."

The imposition o f a spec trum lee
was of particular concern to the
League, and it was argued that the
concept of " scarc it y value" cou ld not
be applied to the frequencies used by
the Amateur Service. Mr. Lionel Van
Deertin , Chairman of the Subcommit­
tee, noted that it was not the subcom­
mi ttee's intent to impose such fees
on non-commercial users of there
radio spectrum.

Mr. Steinman concluded h is
testimony by st rongly urgi ng tha t
leg islation pertaining to th e suscep­
ti bi l ity o f elect ronic entertainme nt
devices to rf f ie lds from nearby
t ransmi tters be incorpo rated in H.R.
1301 5.

FC C ' S UH F task fo rce i n ­
vestiga tes spectrum efficient
technology

In conjunc t ion with Stanford
Univers ity, the FCC is conducting a
study on the feasibi l ity of using
narrow-band, single sideband techn i­
ques lor u.h.f. voice communications.
The techniques being investigated in­
clude amplitude and frequency com­
pression. and subsequent expansion
at the receiver, to reduce the band­
width occupied by the transmitted
signal.

Three types of tests will eventually
be performed during the evaluation of
the new narrow-band, SSB techni ­
ques: (1) direct comparisons between
standard FM radios and narrow-band
radios; (2) measurements of adjacent
channel performance between FM
and narrow-band SSB systems: and

(3) operation al tests of a stand-alone
mobile relay station and mobile units
using the narrow-band SSB system.

One of the major questions which
has yet to be answered before tests
can begin relates to the best channel
separation to use with the narrow­
band systems under study. There is
some indication that it will be possi­
ble to achieve better than 60 dB of
isolation w ith 2.5 kHz of channel
separation. Another approach is to
space channels at 3.2 k t-lz, with up to
80 or 90 d B of isolat ion expected in
th is case.

Given the crowding now experienced
in the 2-meter band, Amat eurs would
do well to follow the FCC's activity in
the use of narrow-band, si ng le­
sideba nd tech niques. Should the use
of these new techniques prov ide for
more efficient use of th e rad io spec­
trum, their use by Amateurs in the
v.h.f . and u.h.f . ba nds may be prefer­
red to th e use of systems employ ing
FM techniques.

New U.S. am ateur callsigns
cause confusion

The spate of new U.S. Amateur
callsigns (such as AH61 for a
Hawaiian station) is causing much
confusion at home and abroad. Most
affected are the contest and DX
operators who rely on the prefix as a
qu ick indicator of a station's loca­
tion . Since most stations no longer
sign a portable indicator (indeed, the
FCC no longer requires that this in­
dicator be used), it is difficult to
determine whether a KL7 is in Alaska
or Texas, or whether a KG2 is in New
York or on a Pacif ic island.

Sen ator Schmitt critical of U.S.
WARC preparations

In remarks prepared for delivery
before the 1978 meeting of the Armed
Fo rces Communications & Etec-
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WA RC advisory committee seeks
to retain 3950-4000 kHz. for
amateur service

In a recent report to the U.S.
WARC-1979 Advisory Committee. Mr.
Herb T. Blaker (K4KDYl, Chairman of
Work ing Group 1 (HF Broadcast ing
and other HF Allocations), asserted
that the Amateur service allocat ion
from 3950 to 4000 kHz. should be re­
ta ined by this service in ITU Region II.
Among other th ings, Mr. Blaker noted
that th is band was importan t to the
Red Cross, and specifically . to the
Red Cross Amateur service nets oper­
ati ng in Central America.

In this same report, Mr. Blaker pro­
posed that the band 1800 to 1860
kHz.s hould be restored to the
Amateur service. This position was
based on his working group's conclu­
sion that there was no viable .
technica l justifi cation for the FCC's
proposal to allocate th is band to
broadcas ting . 00

troni cs Association (AFCEA), Senator
Harrison Schmitt stated that the
Senate Communications Subcommit ­
tee was " deeply disturbed by U.S.
preparations, or lack of same, for
WARC." The World Admin istrat ive
Radio Conference (WARG), whi ch wi ll
be held in Geneva . Switzerland. in
1979, will determine the development
and use of telecommunication systems
through the year 2000, and as such,
Senato r Schmitt was concerned that
inadequate preparations will sac ­
rif ice future economic development
in the U.S., and could jeopardize our
national securi ty .

Cit ing some of hi s concerns, the
senato r noted that U.S. contacts with
the so-called " Third World " have
been few in number, with contacts
la rgely con fined to our trad it ional
allies . Further, Sen. SChmitt was
critical o f Pro fessor Robinson, Head
of the U.S. Delegation to the WARC.
Said Senator SChmi tt : '· ...1 under­
stand now that Professor Robinson is
not expec ted to be workin g on WA RC
full- time unt il mid·1979. If we don ',
have a man at the top, how can the
U.S. Delega t ion es tabli sh policy?"

Senator Schmitt was also crit ical
of the White House, which he accused
o f being " oblivious" to what was hap­
pening.

In concl uding his remarks, Senator
Schmitt suggested that the U.S.
should consider the establi shment of
an alternative to ITU. In parti cu lar , he
proposed a user-based organization
whi ch would make frequency anoca­
tlon s based on capabil ity, use, and
need, rather than on " nat ionalist ic
and political considerations."
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Old receivers never die. They collect dust. In this article
W9WHM tells how he cleaned up, modified and turned
the venerable Hammerlund "Super Pro " into a modern,
competitive piece of amateur gear.

Souping Up the
Super Pro

BY JOHN R. LEARY·, W9WHM

S o you've just bought your new super-duper. ultra-extra­
modern, completely solid-slate transistorized, up-to-date.
best-in-the-world receiver. And you think II'S so good that II will
last you at least ten years (if WARe '79 allows It!).

Well, guys like me (and I'll bet thousands of other CQ
readers) were born and bred during an era thaI you young
tenets can never really appreciate. Now I don', mean to tauc
down to you . The tact is, since you were never there, you didn't
live It . You see, I was weaned on vacuum tubes. And I guess
that the only time that the younger generation ever sees a tube
IS at a hamtest .

Anyway, about twenty years ago an electronics company
c alled Hammerlund came out with a general coverage receiv­
er that knocked amateurs and SWls for a loop. It was called
the "Super Pro" and It was a maqcian of a receiver for its lime.
lt became very popular and, as a result, became the SUbject of

·438 Hamilton. Fortville IN 46040
· · sic-Ed

Front view of a restored Super Pro SP-4~OX.

many articles in Ihe amateur journals. CO probably published
more intormation on the "Super Pro" than all the others
combined. Names fike Geisler, Reed, l ee and others are the
fellows who helped to turn the origi nal "Super Pro" into a
receiver tha t will make some of the newcomers say "uncle!"

What I did was incorporate the best features of each article I
found. It wasn't an easy joe. Certainly not a weekend project. It
took me twenty" years 10 complete. Painstaking , deliberate.
careful and judicious work. But it was a labor of love.

I added an antenna trimmer ci rcuit, 6AB6 r.t. stages. fast
and slow a.q.c. circuits, a p roduct detector and an ou tboard
05-er (85 kHz i.t. from a BC-453). among other fhings. All of
the original components were removed . cleaned and re­
mounted on a new 17 x 5 x 15 inch chassis. The protos tell a
more graphic story Ihan I can write. so I refer you 10 them.

II you are interested in Information on the "Super Pro" or my
modif ications. d rop me a line. No SASE is necessary .' •• I'd be
happy and proud to share my "secrets." 001

···It would be nice to include one.- Ed .

Top rear view of a "Souped-up Super Pro ."
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Detailed fool< at the front panels of two restored units.

Parts used to build the "Souped-up Super Pro."

Left: A restored SP-400X (540 kHz to 30 MHz).
Right: Restored SP-400SX (1240 kHz to 40 MHz).

The famous Super Pro tuning unit.

Bird Electronics Corp. 's
HAM-MA TE Directional
Wattmeters

48 • CO • January, 1979

Bird Elect ron ics Corp. has introduced
two new wattmeters for the radio ame­
teur. The models 4360 and 4362 HAM·
MATE (registered trademark) d irection­
al wattmeters are designed spec ifically
for the amateur radio service.

The 4350 covers the 1.B to 30 MHz.
range (200 watt and 2000 watt) and the
4362 is for use in the 140 to lBO MHz.
band of freque ncies (this, of course ,
covers two meters). The 4362 has 25
watt and 250 watt ranges.

The directivity feature of th e Bird
HAM-MAT E is we ll-known in the arne­
teu r commun ity . With this feature the
user can correctly measure low reo
fleeted power without inter fere nce from
the high forward power in the trans­
miss ion line.

The new HAM-MATE d irect iona l
wattmeters are available from Bird
Elec tro nics Corp., 30303 Au rora Rd.,
Cleveland (Solon) OH 44139. The price
is $94 and delivery is immed iate .

CIRCLE 60 ON READER SERVICE CAFID
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BY THOMAS BIDDLE PERERA, Ph.D, K2DGY

Nicad (nickel-cadmium) batteries have become regular
supporters of amateur radio stations. One trip to a Radio
Shack store can get you all the parts needed for building
this simple circuit for a controlled-current nicad battery
charger.

Note 5 ~
~

Notel :::

*

Note 4

Note 3

1- R 3Z12T5 Note 6

110...
• .c. L_...J

NOTES:
1. 24,. ., 250 or more mA oRadio Shactl No. 273 -1356.
2. lN4002 diodes. Radio Shack No. 276 -1103.
3. Alternate current limiting resistor. 1oo- 1!iO!l, Sw.
4 , Current limIting lamp. type 53, Rad io Shack No. 272 -11 17.
5 . 1N4002 c-odes for " tr immi ng". Radio Shack No . 276 - 1103.
6 .12 '1.• 5 -10w. Zener diode.
7. NieMI banerV.
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powe r zener d iode to shunt the undesi red c urrent to g round
when the voltage reac hes a level near full c harge.

The voltage-current curve of a zener diode shows virtually
no current being drawn by the diode until the zener point is
reached . As the voltage across the diode increases beyond
that point. the current increases in a rapid . non-linear mode.

A practic al charger using this p rinciple could be construct­
ed as follows: First we need a tran sformer and dooe rectifier
capable of prOducing at least tw ice the battery voltage , A 24
vo lt transformer, rated at .250 A or more and four t A - 200 PIV
diodes will be fine . Then we need a series current limiling
resistor wh ic h will limit the charging cu rrent to Y4 of the amp­
hour capac ity of the battery. This resistor can be replaced w ith
an incandescent lamp if desired to give a visual ind ication of
charging . The value of the res istor is calculated using Ohm's
law as follows: Besistance e Voltage drop (from transformer
vol tage to battery vonaqe) divided by desired charging c ur­
rent. For instance, say we want to charge a ,450 amp-hour

Fig . 1-SChematic diagram of the controlled current nicad
battery charger.

j1::

Automatically
Controlling Charge
Current for Nicad

Batteries

T he cha rging of nicad batteries must be performed with
considerable care in order to avoid building up internal
temperatures and pressures which could destroy the cells.
The usual technique is to nrmt the c harging current to 1/10 of
the amp-hour capacity of the battery . For instance, a 1 amp­
hour capaci ty battery could be safely charged at 100 mil­
liamps (.1 amp) indefinitely without damaging the battery . The
problem with thi s approach is that il requ ires 14 to 16 hours 10
achieve a full charge and th is means that unless you can take
the battery pack out of the equipment and c harge it separate­
ly, you lose the usefulness 01 the equipment fo r that periOd of
time.

Nic ad batteries are capable of accepting higher charging
currents than 1/10 of their amp-hour capacity as long as these
hig her currents do not continue throughout the entire charge
cycle . That is. if there were some way to reduce the charging
c urrent after the battery was 75% c harg ed . there would be no
damage to the cells . Some commercial batte ry chargers
attempt to do this by including temperature o r pres sure
sensors within the battery which signal to the charger when­
eve r temperatures o r internal pressures exceed safe limits
This causes Ihe battery c harger to switch from the rapid
c harge mode to the safe 1/10 amp-hour capacity rate.

Since the voltage of a mead battery increases as it is
c harged. voltage also may be used as a rough indicator of the
level of c harge m the battery . Although this inc rease in battery
vol tage varies slig htly w ith temperature, if we assume that the
battery w ill usually be c harg ed at or near " room temperature"
we can use the vo ltage across the battery as an indicator of the
state of charge of the battery. When a nicad is fully charged ,
the vortaqe of each c ell is 1.25 vol ts wh ich means that a fully
charged 10 cell battery would show a voltage of 12.5 volts .

Now ret's say that we would like to c harge our mead battery
at a rate of Y4 of its amp-hour capacity when it is fully
discharged (1.0 volt per cell or less) until we bring it up to say
12.5 volts at whic h time we want its charging current to be
reduced in a rapid. non-linear mode to the 1/ 10 of amp-hour
capacity rate . An extremely simple way to do this is to use a

'Box 632. West Caldwell NJ 07006
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Wilson
Two Mete, Hand
Hekl Transceiver

Ne.. ! "TEMPO "
S ISYN CDM.

800 channel Syn­
t heslUld hand
held !fanl­
ceteee. $349.
II neludes bat ­
teries & chn­
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touch tone
pad price :
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sto ck Will.On
Mark IV &
WE.SOO ,

o

TUBES- EIMAC 3·500Z.
5728, 6JSGC, 12BYZA &
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DRAKE TR·7 &
U V 31144-220-4401

YAESU FT. l01F.
FT ·90 1OM.
FT ·227 R &
FRG-7000

LARGES T STOCKING HA M DEALER
COMPLETE REPAIR LA B ON PREMISE5-

THE NAM E THAT'S KNOWN AROUND THE WORLD
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c.t 18 & SC146A

~ »ImIJ
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l'!]J ICOM ,

•

New : DLR2000 Amplif-"

DENTRON MLA-2500 Amplifier &
MTA -3000 Tuners

ATLAS RX 110
AECEIVER -$229
T X110 Transmit Module · Com

New York City's
MA IL.. ALL O R D E R S TO : BARRY ELECTRON ICS CORP, NEW TOU CH T O N E AUTO D IALER WITH MEMORY -MODEL
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W E S HI P WO R LDW ID E D EALER INQUIRIES IN VITE D , PHONE IN YOUR ORDER & BE REIMBUR SED.
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capac ity at Y4 of its capacity, That would be ,1125 A or 11 2.5
milliamps, Tile voltage drop tram 24 volts to 10 volts (assum­
ing a discharged battery) is 14 volts. The resistor therefore IS

calculated by dividing 14 by 1125 to give a value of 124.4
ohms Any standard value near ttus value Will do, r.e.. 120 or
130 ohms. The power rating of the resistor is calculated by:
Power (watts) = current X voltage drop. In this case It would
be 1125 x 14 or 1.575 watts. Be a b ig spender and use a 2 or
5 wall resistor so It won 't get loa warm.

Now comes the problem of how to use the zener diode to
limit charging current when the voltage of the battery reaches
12,5 volts, Since zener dooes vary slightly in their precise
zener voltages and vottaqe-current curves, a trial and error
tecroque will permit the safest conditions for the battery to be
established. Since zener diodes with the req urreo 5 to 10 wall
rating only cost a few dollars , try a 12 v. zener placed ac ross
your battery as indicated In the schematic. lI the 12 v, d iode
cuts in too soon and shunts too much of the charging current to
ground use the folloWing technique to "trim or adjust the
vouaqe-current curve of lhe zener so that it gives you 1/10 of

the amp-hou r capacity c harge rates when the voltage reaches
12,5 - 12.7 vol ts.

The "trimming " technique Involves simply adding one or
more diodes such as lN4002 In series with the zener diode,
Each 01 these diodes has an internal voltage drop of about 6
volts before It starts 10 conduct current In the forward direction.
Simply choose a zener diode and add "trimming" diodes In
se ries With it until your charging cu rrent with the battery fully
charged is below 1/1 0 of the amp-hour capaci ty rating of the
battery If you cannot achieve this reduction in charge current
with a 12 v, zener diode, use one or two more diodes In senes
with the diode which prevents the battery from discharging
mrouqn the zener In case the power to the charger IS interrupt­
ed. The voltage drop across these diodes Will allow the
charger voltage to remain ,6 or 1.2 volts above the battery
voltage and c ause the zener diode to cut in earlier.

When ad justed as suggested , this charge limiter w ill allow
you to safely charge your nicad batteries in 4 to 5 hours and to
leave them on the charger lor as long as you wish WIthout
danger of overcharging. IH
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a mon thly feature by

WILLIAM I. ORR, W6SAI

Antennas
Design, construction, fact, and even some fiction

It was very quiet outside as the falling
snow masked the distant sounds of an
occasio nal atuomobne crunching
along the street. Inside the house, the
three friends sat around the fire, nurs­
ing their drinks. The c lock had just
struck two in the morning.

Twenty meters had been excellent
up to sunset and forty meters had
been very good; there were plenty of
Asian signals coming in very strong in
spite of the annoying broadcast
signals and jammers that infested the
band. About midnight the activity
dropped off and by one o'clock the sta­
tion had been secured. The lure of the
log lire and conversation, however,
precluded anybody from leaving soon.

Alter the long pause, during which
each was occupied with his own
thoughts, one of the amateurs, Or. Liv­
ingston I. Presume, spoke, "Well, 1979
is only a lew days away. How do you
th ink OX conditions will be during the
coming year? "

Pendergast shifted comfortably in
his chair. " From what I read and hear

48 Ca mpbell Ln., Menl o Pitrk , CA 94025

Vert Ical antenna made
of i', ' aluminum tuh ing

4 hOfll on tal
.adlal5 each
4'7" IQnq

Fig. 1 - Six meter ground p lane con­
nect radial wires to braid of coax.
Connect vertical antenna to center
conductor of coax. Radials lie in
horizontal plane. Radials may be
made of insulated wire, or of light

aluminum tubing or rod.

it seems as if things are going to be
pretty good. The sunspot cyc le is
predicted to hit a maximum of about
115 or 120, probably during the end of
1979 or the beginning of 1980. And 10
meters had been excellent this fall. I'm
looking forward to a great OX season
this coming spring."

Doctor Livingston turned to me.
" What do you think?" , he asked as he
sipped his drink. I reached behind me
and picked up a piece of paper from
the operating table.

" Look at this", I replied. " Here's an
article I saved from the September,
1978 issue of Sky and Telescope
magazine. It was in the " News Notes"
section. It is entitled, " Forecast ing the
Next Sunspot Maximum" and reports
on the fo recast made by R.P. Kane,
who is at the World Data Center-A fo r
Solar-Terrestrial Physics, Bou lder, Col­
orado. He bases his forecasts and
predictions upon the fact that the
amount of d istu rbance o f the
geomagnetic f ield is a good indicato r
o f the properties o f th e fo ll owi ng
sunspot maximu m.

" The earth's magnetic fi eld is con­
stantly undergoing slight changes
whi ch are described in terms of the in­
dex number, K, in three hour intervals.

" A short time ago, th e French
geophysicist Mayaud had the clever
idea of combining K numbers obtai n­
ed slmuftaneouslv by observers at op­
posite poi nts on the earth's surface to
derive a new index number called aa.
The number aa has the advan tage of
cancelling out the diurnal and annual
changes in K. And, when the yearly
mean values of aa are taken, the cor­
relat ion is very good with respect to
the sunspot cycle over the past 100
years.

" Or. Kane has run this correlation
and he predicts that the maximum an­
nual sunspot number will be about
206. Taking into account the spread
in the correlation, he predicts there is
a 56-percent chance that the actual
value will range between 160 and 250.
Further, he predicts the maximum
will fall near the end of this year:
1979. He wrote of his summaries in
Nature magazine" .

" A sunspot maximum of abou t two

hundred and fifty!", exclaimed
Pendergast excitedly, as he nearly
upset his drink. " Think what that will
mean! The last great sunspot cycle
peak in 1958 only hit about two hun­
dred. I remember that one! The MUF
was above the six meter band. six
meters sounded like twenty meters! I
had a little four element Vagi and
worked all continents on six meters
except Asia. And plenty of the six
meter DXers on the West Coast work­
ed into Japan. Many of the OX signals
were so loud that they completely
blocked my receiver! "

Dr. Livingston turned to me. "That
was before my time", he said. "Was it
really like that?"

" It was", I replied. " I remember I had
a war-surplus Hammarlund SP·6OOJX
receiver on the bench for alignment. I
had a c lip-lead connected to it for an
antenna so I could hear my signal
qenerator. I started to line up the six
mete r range when I experienced in­
te rference that blocked out the signal
generator. When the interfering signal
signed, it was an amateur in Arqen-

4'4" vertical i"ll e nn~

Fig. 2 · Small coil connected between
base of vertical antenna and radial
sys tem provides simple mstcninq
device to achieve very low s.w.r. on
coax transmiss ion fine. Start with six
turns, one inch in diameter and two
inches long. Monitor s.w,r. on line and
reduce coil turns to achieve lowest s.w.r.
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"You'll note the antenna is mounted
to the glass window of the vehicle.
There's no physical connection bet ­
ween the antenna on the outside of
the car and the transmission line on
the inside of the car. No cable passes
through the body of the car.

" The antenna is attached to the
glass with a spec ial epoxy. And it can
be removed very easily. On the inside
of the glass, opposite the antenna, is
the matching unit.

"This arrangement comprises two
tuned circuits, capacity coupled to
each other through the glass. which
acts as the dielectric in a capacitor.
Resonance is established by adjust­
ment of the paranel-tuned circu it
located within the body of the vehicle.

" The antenna is a half-wave loaded
whip composed of about 1000 turns
wound in a fiberglass rod. It is voltage­
led at the bottom and a small
capacitor adjusts the impedance
mat ch. The Whip presents an inductive
impedance at the base whi ch is corn­
pensated by the small capacitor. And
the glass 01 the window acts as the
coupl ing capacitor".

"That's pretty classy" . observed
Doctor Livingston as he studied the
sketch. I'd bet that the CB antenna
cou ld be Jiggered up into the 10 meter
band. And I like the idea of mounting
the antenna to the window!

short out to Ihe outer braid. Wrap the
coil wil h a bit of tape and suspend it
parallel 10 the boom. This simple in­
ductor will choke off any antenna cur­
renl Ilowing on the outside of the
coaxial line. Don't forget to drop the
line down vertically beneath the beam.
A lot of fellows get into trouble
because their transmission line runs
parallel to the antenna elements. This
produces coupling between the anten­
na and the outside shield of the coax­
ial line and cancels out the isolating
effect of the balun. Best 10 run the line
down the mast to the ground level and
then bring it across to the station.

"To improve the match , measure the
S.W.t. at your favor ite operating fre·
quency and adjust the number 01 tu rns
in the antenna matching coil for the
lowest value of s.w.r. The anten na is
cut to 50.1 MHz., so tests should be
run at, or near, that f requency".

Pendergast looked at his watch
and executed a jaw-splitting yawn.

" A f t e r two a. m .", he said .
" Anything else of interest before I run
along?"

" One more Item", I replied. " Look
at this diagram of a new and interesting
mobile antenna by Avant i. It should be
of great interest to amateurs. In fact, I
hope the manufacturer will make a 10
meter version of it .

" An easier scheme is merely to
droop the radials downward". ex­
claimed Pendergast. " If the radials
droop down at about a 45 degree
angle, they tend to radiate a bit. This
raises the feed point impedance of
the antenna to c lose to SO ohms. And
you don't have to fiddle with a mat­
ching coil " .

" Either idea is OK", I said . " But if
you really want to have a good signal
on six meters, I recommend a beam
antenna. And the simplest beam to
get working is a Yagi. Agai n, I recom­
mend that you buy a CB Yagi anten­
na. They are very inexpensive. Mount the
beam horizontally instead of vert ically.
Since the spacing is quite wide, the
antenna dimensions will be relatively
noncritical and the beam will provide
you with good gain. Cut the di rector to
8'8 ", the driven element to 9'2~ and the
reflector to 9'9 ~. That will give you
good gain and good fron t-to-back
ratio".

" How about a matching system?",
asked Doctor Livingston as he drew a
graceful picture of the beam antenna
in his notebook.

" Well , I'd use the same technique
that we discussed for the ground
antenna. That is, reduce the overall
length of the dr iven element about two
inches (an inch shorter at each tip) and
place a matching coil across the teed­
point. The SO ohm coaxial line is con­
nected directly across the teedpotnt''.

" No balu n?" , asked Doctor Ltv­
ingston, arching his eyebrows.

" I'd use a com promise balun" , 1
replied. " Just wrap the coaxia l line In­
to a coil. About three turns, eight to
ten inches in diameter will do the job.
It is not wise to make the coil too
small in diameter or else the inner
coax conductor might cold f low and

to bui ld one is to buy a cheap CB
ground plane lor 11 meters and cut it
down to size. The vertical radiator
should be only 4'6 ~ high. And each
radial is only 4'7 ~ long.

" The feed-point of the ground plane
is about 35 ohms. You can feed it
directly with a SO ohm line if you don't
mind a slight s.w.r. on the line. It will
be about 1.4-t0-1 resonance, rising
gradually oft-resonance to about 2-t0-1
at 52 MHz. Lowest s.w.r. will be close
to SO.O MHz. as this antenna is cut for
the low end of the band" .

"There are several ways you can
lower the S.W.r.. if you wish", I remark­
ed. " You can reduce the length of the
radiator to 4'4 ~ and then place a small
coi l across the teeooomt. in paralle l
wit h the coaxial l ine. Watch the s.w.r.
on the line and then adjust the number
01 turns in the coil for the lowest value
01 s.w.r. at your pet frequency. This is
very easy to do".

8 '8 "

J

D"ven
elemenl

9"]"

tina! He was louder than my own
signal generator.

"Last spring and fall the six meter
band was full 01 double-hop, sporadic­
E OX signals. Plenty of cross­
continental OX. plus open ings to
Hawaii and the Central American area.
And now, with the support of the rising
sunspot cycle, six meters is going to
be even more of a OX band".

"Well , how about an antenna. What
do you recommend?" , asked Doctor
Livingston as he opened his notebook
to a blank page.

Pendergast spoke up. " If you just
want to have some good fun and don't
take yourself too seriously, a good
ground plane antenna will provide
plenty of contacts (fig. 1). Best of all, it
is quite unobtrusive. The easiest way

I --'
- , I J

1- - .n Y'- - -4'O" -

Fig. 3 - Top view o f 6 m eter beam as
built from parts of CB Yagi antenna.
Mechanical details not shown because o f
differences in purchased antennas. Some
CB antennas are fed at F-F if driven ele­
ment is split and insulated from boom.
See venous antenna handbooks for
other feed systems. If CB antenna has a
gamma match system, for example. di­
mentions may be reduced by 40% to al­
low adjustment to SIX meters. The
match is tuned for lowest s.w.r. value on

transmission line at 50.1 MHz.

Fig. 4 - AVANT! mobile whip antenna
makes use of window glass as dielectric
of capacitor which couples two tuned
circuits. No holes need be drilled in
body of vehicle when this unique anten·

na is used.

,
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The success of amateur radio communications is very
often directly affected by activity on the surface of the
sun. Although sunspots have been observed and
recorded since the eighteenth century, many questions
about them and their relationship to radio waves still
remain unanswered. In this article Dr. Cohen adds
some interesting information on the subject and
discusses the sunspot cycle we are now in.

Solar Cycle Update
The Early Years

BY DR. THEODORE J . COHEN · , N4XX

21, now in its third year of activity, it
Is reasonable to pause, and review the
activity of the fi rst two years. This is
done with the hope that the cycle's
behavior 10 date may provide an In­
dication of its future behavior.

The state of a solar cyc le is
measured in terms of a quantity
known as the tz-month running
smoothed sunspot number. These
numbers are computed in such a man­
ner as to eliminate short-term varta­
tlcns in solar activity; as such, they
permit scientists and engineers to
observe long-term trends in the gen­
eral state of the sun 's behavior. For
convenience, the minimum in the 12­
month runnIng smoothed sunspot num­
bers is used to mark the start of a new
cycle and the end of the previous cycle.

A minimum count of 12 was observed
for the tz-month running smoothed
sunspot numbers in March, 1976, thus
marking the official start of Cycle 21.
This minimum was the highest ever
observed since the Swiss Federal
Observatory In zurtcn, Switzerland,
began keeping records in 1749, and so,

/

Fig. 1 . Increase in sofar activity dur­
ing a cycle 's first year as a func tion

of the cycle's count at sunspot
maximum.

the h.t. and lower v.n.t, bands. The
material below Is excerpted from his
presentation tor the benefit of OUf

readers. -K2EEK

'¥#ith the current solar cycle, Cycle
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At DXPO 78, a OX convention spon­
sored by the National Capitol OX
Association (NCDXA), Dr. Cohen,
N4XX, reviewed the current state of
the solar cycle and the conditions on
-8603 Conover PI., Alexandria VA 22308
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Table 2 - Twelve month running smoothed sunspots numbers for cycle 21.
Values marked with an asterisk (*) are provisional. (Data provtdea by the Swiss

Federaf Observatory in Zurich, Switzerland).

1976 1977 1978
January 17 60"
February 18 63"
March 12 20
April 13 22
May 13 24
June 12 26
July 13 29"
August 14 33"
September 14 39"
October 14 45"
November 14 51"
December 15 55"

Table 1 - Safar cvcte characteristics of cycles 1 through 21.
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Fig. 2 - Comparison between cycle
21 and the average cycre.
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the end of the second year on the
order of 60 (see fig. 2). Finally, as an
examination of Table 2 and 'ig. 2
reveals, the rate of increase of the
current cycle's count towards the end
of Its second year is slowing. Put
another way, the cycle appears to be
leveling off.

What does all of this mean? Is Cy­
cle 21 beginning to "top out," with the
activity during the next few years to
lie in the range from 70 to 100 counts?
Or is this pause in the cycle's growth
just that. .. a pause .. . with signifi·
cantly higher activity to be observed
in the months ahead?

No one knows the answers to these
questions. Regardless, conditions on
the 20, 15, 10, and even the 6 meter
bands are the best observed since
1972, and they are improving all the
time. Thus, white the activity of Cycle
21, to date, gives little indication of lis
future behavior, it seems reasonable
to expect that Cycle 21 will provide
Amateur operators with excellent
ionospheric conditions at least
through the early 1980's. 8!
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Increase In
Smoothed Sunspot

Number
During

First Year
3

18
9

12
5
1
6
9
4
5

17
9
15
9
8

11
7

14
17
6
6

months of this cycle, the 12-month
running smoothed sunspot number
increased by six (6) counts. Using this
value, and with reference to fig. 1, the
data suggests that Cycle 21 should
exhibit a maximum count in the range
from 45 to 140 counts .

Perverse as Nature is, however, it
should come as no surprise that dur­
ing its second year of existence, Cy·
cle 21 exhibited a spurt in activity.
From a count of 20 in March 1977, the
cycle jumped to a count of 63 in
February 1978, an increase of over 40
counts in the tz-rnonth running
smoothed sunspot number (see Table
2). Further, from activity observed duro
ing September 1978, the continued
growth of the cycle seems assured.
Yet, for all of its activity during the se­
cond year, Cycle 21 is still similar in
its behavior to the "average cycle,"
which is characterized by a count at

Smoothed
Sunspot
Number

AI
Maximum

87
116
159
141
49
49
71

147
132
98

140
75
BB
64

105
78

119
152
201
111
?

Smoothed
Sunspot
Number

AI
Minimum

8
11

7
10
3
o
o
7

11
3
5
2
5
3
1
6
4
8
3

10
12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Cycle

it was thought by some that Cycle 21
should exhibit significantly higher eo­
tivity than did Cycle 20 (maximum
count: u 1). However, experience has
shown that the sunspot count at the
solar minimum is no indicator of future
activity.

To see this, consider the minima
associated with the start of two
CYCles, Cycles 5 and 19. As seen in
Table 1, Cycle 5 one of the lowest
cycles in recorded history, began with
a count of 3 and only reached a max­
imum count of 49. On the other hand,
Cycle 19 also began with a count of 3,
but it reached the highest level of ac­
tivity ever recorded at a solar max­
imum ... 201 counts. Obviously, the
value of the 12-month running
smoothed sunspot number at the
beginning of a new cycle Is not a
reliable indicator of future activity.

In an attempt to determine whether
the early activity of a cycle can pro­
vide any indicat ion of the cycle's
future behavior, we are next led to ex­
amine the cycle's activity during its
first year of existence. Using the data
of Table 1, let us first display the ln­
crease in activity observed during the
first year of each cycle observed
since 1749 as a function of the
12-month running smoothed sunspot
number at the solar maximum (fig. 1).
As seen, the trend of the data is such
as to suggest that the more active a
cycle is in its first year of activity, the
higher will be the 12-month running
smoothed sunspot number at the
maximum. For Cycle 21, a review of
Table 2 shows that for the first 12
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CQ Reviews: Continental
Specialties MINI-MAX
50 MHz Frequency Counter

BY IRWIN SCHWARTZ', K2VG

"Technical Editor, CO

Specifications

T he Continental Specialities Corp's MINI-MAX is a six-digit
frequency counter With a range from 100 Hz to 50 MHz.

.,.. . .

I

Sa"ery Life alkaline, 2 hrs. continuous use; 8 hrs.
intermiUent use

Size 3" x 6" x 1.5" (HWD)
Weight 8 ounces
Any serious practitioner 01 an electronics hobby knows the

value 01 a versati le and functional test bench. Certainly no
hobbyist wou ld be without some kind of volt-ohmmeter. A more
soph isticated bench might include various kinds of signal
generators (both e.t . and r.I.), an oscilloscope and a frequency
counter .

Of course, all of these luxuries cost hard-earned money and
the discriminating buyer would want 10 make sure that he gets
the best possible trade-off between the quality of the equip­
ment and the price paid for it.

tn that regard. Continental Specialties Corp. has recently
marketed a new gadget designed for the serious electronics
hobbyist and within an easily affordable price range . CSC's
MINI-MAX is a flexible piece of gear at a reasonable price.

It costs $89.95.
The unit can be used in audio, uurasoruc and radio frequen­

cy applications in two different ways, It can be hooked up to a
freq uency generating device either directly or by ind irect
coupling, For example, if you want to measure the frequency of .
an i.f. oscillator (455 kHz, say) either clip the input of the meter
to the ou tput of the oscillator or screw In the accessory antenna
(supplied w ith Ihe meter), place it near the oscillator and look at
the readout.

The MINI-MAX has a high-sensitivi ty pre-ampl ifier what
allows readouts from signals as low as 30 mv.The unit is diode
protected for input vol tages of up to 100 V peaks .

The frequency counter has no
range switch . This allows for easy
and immediate measurement of a
frequency source,

The MINI -MAX can be purchas­
ed with severe! accessories. These
include the model NMA4 antenna
($3.95) , the model MMC5 carrying
case fS5 .951. the model MM·IPC
cab le w ith cl ip leads ($ 3.95 ) and
the model MMAC2 110 volt a.c.
adapter o f the model MMAC3 220
volt a.c. adapter ($9.9 51.

Send afl orders and inquiries to
Cont inental Specialties Corp.. 70
Fulton Terrace , Box 1942, NE!'N
Haven CT 06509 lor to 351 Cal­
ifornia St. , San Francisco CA
941041. III

30 mV Lm.S. (100 Hz • 30 MHz)
100 mV r.m.s . (30 MHz - 50 MHz)

100 V peak (100 Hz • 1 kHz)
75 V peak (1 kHz· 10 MHz)
50 V peak (10 MHz - 50 MHz)

all zeros to the left 01the first non-zero d igit
are blanked. kHz and MHz decimal points
automatically light up when the unit is
turned on

six per second

one 9 V alkaline battery
110 or 220 v.a.c . battery eliminator

Connector
Coupling
Sine Wave
Sensitivity

Maximum
Input

Lead-zero
Blanking

Display
Update

INPUT CHARACTERISTICS
Impedance greater than one megohm, d iode protect­

ed
miniature phone jack
a.c.

FREQUENCY CHARACTERISTICS
Range 100 Hz to 50 MHz, guaranteed
Gatetime 0. 1 second, provid ing 100 Hz resolution

throughout the frequency range

INTERNAL TIME BASE CHARACTERISTICS
Frequency 3.58 MHz crystal oscillator
Accuracy ±3 p.p.m. @ 25"C
Trimmer
Adjustment ± 40 p.p.m.
Temperature
Stability better than 0 .2 o.om.z-c. 0 10 500C
Maximum
Aging Rate 10 p p.m/vear

DISPLAY CHARACTERISTICS
Display six 0.1 " magn ified LED d igits, with anti­

glare window

GENERAL
Power
Requirement
External
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Recently CQ published an article
describing the physical and
mechanical properties of waves
reflected along a transmission line_
In this paper W7VDQ and WA7TAS
present the mathematics_

All Power To The Load
BY TOM LINDSTROM- , W7VDQ AND C.R. HENDERSON--, WA7TAS

is absorbed and

is reflected back toward the transmatch. This reflected
power returns to the transmatch end with amplitude

(4)

(1)

(3)

(2)

K-

Assumi ng that the tran smatch is tuned properly, l.e., it
presents a perfect ucsstessj ref lection (proper phase
angle adjustment for both the vol tage and current vectors
at this point) surface, this once reflected wave is re­
reflected toward the load. It reaches the load with a
power

~Z je
--"'C:.O!0 ; K_I Kle K

ZR+Zo

Let the t raveling wave power initially sent toward the load
from the t ransmatch be Po' Upon reaching the load end ,
X~ L,

Development of the Power Formulas
Let it be supposed that a section of transmission line

length L whose attenuation coefficient is cJ is terminated
in the load ZR" Let a "transmatcn" (a lossless conjugate
match-impedance transformer network) be connected in
the qenerator-transmatcn-Hne-toad system at x = O. This
set up is shown diagramatically in fig. 1.

As is customary define the complex reflection coeffi­
cient as

"1590 NW Maple Ave., Corvallis OR 97330
"·P.O. BOX 328, Oeyport WA 98345

T his short article is designed for those amateurs who
are interested in transmission lines primarily as a means
to an end; namely, to deliver as many watts to the load as
is physically realizable under reasonable circumstances.
We are in no way attempting to critique or review all the
hundreds of well written and informative articles as well
as the thousand s of short notes whi ch have appeared on
this subject over the past fifty years in the various scien­
tific and technical journals. e.q ., I.R.E. (I.E.E.E.) Pro­
ceedings, Journa l of Applied Physics, etc . However, we
will be concerning ourselves mainly with the develop­
ment of several basic formulas for the steady state
transmission of power along a transmission line to an ab­
sorbtive load. In particu lar we are keen ly interested in the
form and predictive utility of a formula for the power ab­
sorbed by the load in either a lossless line or a lossy line
terminated in either a matched load or a mismatched
load. Essentially then, we will be discussing more of just
one topic of what Walt Maxwell 'J was discussing in his
set of very tinepapers. It is assumed that the reader will
obtain copies of his papers and read them. Other founda­
tional works we would recommend the interested reader
to obtain include the papers by Ron King', the ARRL
Antenna Handbook' (first few chapters). and the well
known transmission line primer by Phil Magnusson" . At
this point it is assumed that the reader is somewhat
familiar with the principles of wave mechanics, l.e.•
discontinuities or reflections which ar ise when elec­
tromagnetic energy propagating in one medium impinges
on a second medium of different optical propert ies from
the first.

...l
H., Tra.". ..... Ich

x o

'0
x ,

,- (5)

Of this much power

Fig. 1 - Schematic diagram of the transmission system. (6)
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CiRClE 16 or. flU,OER SERVCe CARO

Clipper shl I I g to fo reign shores. Sixteen amateurs primed for adventure, com ing
together as the first group in 20 years to set foot on the remote French Island, Clipper­
ton. Their goal : 30,000 OSO's in just 7 days.

If you're like most of us, a rare DXped it ion is mo re a dream than a reality, but the
Clipperton Linear Amplifier from DenT ron brings the thrill of a OXped it ion to vou.

The Cnocerton-L™ was inspired by the fam ous OXped it ion on which 3 MLA·25OO's
were used. We built the Clipperton with 4 rugged, economical, 572 B's in the f inal to
provide a full 2KW PEP on SSB and 1KW CW on 15 throu gh 160 meters. With features
like hi-Io power selector for equal efficiencies at 1 or 2 KW, a power transformer that
is vacuum impregnated , wide spaced tuning and loading capacitors, bui lt-in ALe and
an .improved wh isper-quiet cooling system, the exci tement of crashing a pile-up can be
yours.

Cl ipperton-L suggested price $599.50.
FCC type accepted.

Radio Co.. Inc.

2K>O Erileipise Pa1l:wov
Twnstlurg. ooc 44087
(216)425-3TTJ



is reflected. Continuing in like fashion obtains for the
third transit

(13)

(12)

PREFL = IK12e2"Lp
o + IKI4e -6a Lpo +IKI6e- 10<>Lp

o
+' "

1KI2)e- 2" Lp°
~ --'<,-';rKI 2e- 4" l

A quick glance at equations (11), (12), and (13) reveals that
PFL = PREFL + PABL' which on ly demonstrates that we
have done our ari thmet ic correctly.

Clea rly it can be seen that if CI = 0, the case of a
loss less line,

PABL = (1-IKI2)e -2"Lpo + (1 - IKI2) IKI 2e- 6"Lpo

+ (1- IKI2) K 4e-l0"LPo+.. .

11-IKI')e- 2oLp
= o.

1- 1KI 2e 4,,[

(6) This is the most important formula for us in this article.
The total power reflected at the load end of the line is

(7)

(9)

(10)

PF = Po + Pol KI2e- 4"L + PolKI4e-S" l + .. .

Po

1- IK12e 4"L

as the power absorbed and

1KI6e-10"LP0

as the power reflected . This process cont inues on ad in­
finitum.

Since many many power waves and transi ts of the line
occur in just a few microseconds, the steady state (long
time solution when viewed from the EM wave frame)
power is obtained quickly . It is found by superposition to
be

is absorbed by the load and

(11)

for the power flowing forward when measured at the line
end of the transmatch (X = 0 end). At the load end

PFL = Poe - ze t, + 1KI2e- 6"Lp0 +1K14e- 10<>Lp°+.. .

P e-2" Lc

1-IKI2e- 4"L '

for the power flowing forward. The power absorbed by the
load is

PABL= Pc

a resu lt seeming ly tnconststant wit h intui tion, yet,
perfectly as it should be. This is the reason (a:=:: 0) why 600
ohm open wi re feeders were so efficient (and st ill are)
years ago when many amateurs used vol tage fed anten­
nas with vol tage standing wave rati os in the order of 10 or

10,00 .1 1.0

Total attenua tion in decibels (d ivide dB values by 8.68 to get Nepers)

Fig. 2 · Power absorbed by the load vs total cable attenu­
ation. Power out of the transmitter

0'
0.01

05

Lines left to right

""' ,
50.1 0.9S0
45 ; 1 0.957
40: 1 0.951
35 ; 1 0.944
30; 1 0,935
25 : 1 0,923
20: 1 0.905
15: 1 0.875
10: 1 0.818
5 : 1 0.667
4: 1 0.600
3: 1 0.500
2 ; 1 0.333
1 : 1 0.000

LO
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10 Log ( 0.854) = - 0 26 dB0.905 . ,

20 to 1. More will be said about this fact later. Now let us
turn our attention to some examples of typical amateur
installations.

Example 1

Let Zo = 600 Q open wire line. Let L = 200 feet the fre­
quency of operation be 80 meters, Cl' = 3.75 - 10-5nepersl
foot, and ZA the load impedance be 3,000 Q .

Since

IVmaxl 1+IKI
v.S.w.r. - _ = _

IVminl 1- IKI

the voltage standing wave ratio is then 511 for K = 213.
Now since Cl' is so small (note th is o value is close to that
taken from the ARRL Antenna Handbook value; Table 3-1 ,
page 84), e- 2",l_ 0.985, e"....~ 0.97, then the power ab­
sorbed by the load under the 511 v.s.w.r. (equation (12) is
PABL - 0.965Po' Now we begin to get a feeling of Why
those lines of yesteryear worked so well even under high
(by todav's amateur standards) v.s.w.r.

Example 2

Let Zo=52 Q , RG8IU coax. For the sake of illustration
let L "" 100 feet and the frequency be 7 MHz. This gives us
an Cl' value of Cl' - 5 x 10- 04 nepersrtoot . The attenuation fac­
tor e-2..L= 0.905 and e"....l = 0.819. Thus if we assume a
ref lec tion coeff icient of modulus K = 0.5, a v.s.w.r. of 311,
we have tor the power absorbed by the load PABL =
0.854PO. If the load and line were matched so that K = 0,
but the lossy line condit ion remains then we obtain PABL
= 0.905Po.

Forming

is the addition power loss on the line due to the presence
of the 3f1 v.s.w.r. This calculation ag rees well with that of
the ARRL An tenna Handbook; page 77, fig. 3-18. For wi th
a 100 foot line of RG8/U, a = 5 x 10- <4nepersl foot , we have
the perfectly matched line loss eq ual to 0.45 d B, which
under an addi tional 3f1 v.w.s.r. increases the power loss
by 0.26 d B.

Conclusion
In Table 1 we list the relative power absorbed by the

load PABlfP0 for various values of 20L and K . We also ln­
elude, for the reader's benefit, (fig. 2) a log-log pl ot of the
relative power absorbed by the load versus total cable at­
tenuation . W
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Table 1. Rela tive power absorbed by the load
11 - IK I'e-'oL"P Ip:

ABl 0 1- IKI2e- <4 ", L

2aL K ~O K = 0.1 K ~ 0.25 K - 0.5 K = 0.75 K =0.9
Nepers t ' SWR ~ 1/1 SWR ~ 1.2211 SWR = 1.6711 SWR II: 311 SWR = 711 SWR = 19/1

0.01 0.990 0.990 0.989 0.983 0.965 0 .913
0.05 0.951 0.950 0.945 0.922 0.847 0.676
0.10 0.905 0.903 0.894 0.854 0.734 0.511
0.25 0.779 0.776 0.759 0.689 0.517 0.291
0.50 0 .607 0.604 0.582 0.501 0.335 0.164
0.75 0.472 0.470 0.449 0.375 0.236 0.109
1.00 0.368 0.365 0.348 0.286 0.174 0 .079
2.50 0.082 0.081 0.077 0.062 0.036 0.016
5.00 0.007 0.007 0.006 0.005 0.003 0.001

•All calculations in Table 1 were made on a Hewlett-Packard model 9810A mini computer.

"<Note: For dB attenuation (total)

(
l - IKI' )

dB - + 8.68 (oL) - 10 log 2 04 l
l-IKI e " 0
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Your choice will obviously be Kenwood .

Kenwood developed the R-5990 receiver and T-5990 transmitter for the
most discriminating Amateur. If you have never considered

the advantages of operating a receiver /transmitter combination
... maybe you should. Because of the larger number

of control s and dual VFOs the combination offers flexibility
impossible to duplicate with a transceiver Compare the

specs of the R-5990 and the T-5990 with any other brand.

ilfFO M lIIc10r pro"idflI
inde pendent I••
'l ..ency cont rol wnh
A-5990.nd T 5990
" . n 5Cei .... lrequency
cont rol w,th . otn.r
A-5990 o ' T 5990
.nd canuof of
A·59 9 0 I.sque.ncy
w ith T 5990 VFO
.nd T·5990 I••
q...nqr w il h A-5990
VFO_

S . llIC1 i" i'y switch
. 110_ M fllCtion 04
o 5- k Hz. 2 5 ·kH.
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• Memory channel wIth
simple", or repeater (plus or
rrunus 600 kHz transrmtter
offset) operation .

• Digital frequency display (large.
bright. orange LEOs)
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01' Sol can give you more than a sunburn. It can power
your amateur radio station! To find out how, read
K3CHP's article.

Why Not Go Solar
Power?

BY JOSEPH MIKUCKIS', K3CHP

•

W e hear a lot these days about the "energy crisis." We also
hear more and more about using the sun's rays to generate
etectncitv. Whether the energy crisis is rea l or concocted by
special Interests is ortticuttto say with certainty. However. sun­
generated electricity is an established fact.

The oevce that converts sunlight mto electric power is
known as the solar cell. Almost all solar cells manufactured
are the silicon type , The cell is basically a silicon semiconduc­
tor which becomes a conductor of electric ity when us active

"6913 Furman Pkwy, Riverdale MD 20840

The complete QRPp solar-powered amateur station. The
regulator is on top of the Argonaut: the small unit to the right is

the Vomax SBP-3 speech processor.
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surface is exposed to sunlight. Sunlight generates units of
energy called photons. The photons, when striking the sur­
face of the cell , cause electrons to flow across the cell juncton.
thereby creating a negative and positive charge . By connect­
ing leads to the solar cell , a Circuit is completed allowing direct
current to flow to the load.

Solar cells have been commercially avai lable for a number
of years . For varIOUS voltage and current requirements the
cells are mounted on panels and connected in series/parallel
combinations . In addIlion. such solar panels are usually
encapsulated in clear plastic for protection against moisture
and corrosion .

The conversion efficiency of tooav's cells is relatively low , in
the order of 9%, although the maximum theoretical limit is
27%. The highest efficiency attaine d to date is 2 1.9% from a
single-c rystal experimental cell. Unfortunately, single crystals
are very expensive to make.

The author's solar cell array consists of three 12-vo lt panels
connected in parallel to produce an output current at 0.9
ampere . The panels have been mounted on a rigid aluminum
frame and the whole assembly is illustrated In the photograph.

For a complete solar-powered amateur station, the author
uses the S-wall Ten-Tee Argonaut transceiver with a Vomax
SBP-3 speech processor .

The no-load to fuU-load panel output voltages are 17 and 12
volts. respectively. A simple voltage regulator was construct­
ed to keep the voltage at 12 volts to protect transceiver
components against excessive Voltage during receive peri­
ods . The regulator consists of one LM34Q-12 chip having an
output current rating of 1 ampere. The regulator IS shown in the
photograph. Its schematic is shown In fig . 1.

This solar-powered amateur station has been in operation
lor over two years. Of course. activity is limited 10 periods of
bright sunshine! So far 20 countries and 44 states have been
conurmec toward DXCC and WAS awards

Each contac t is confirmed by a special "QAPp Solar Power"
QSL card.

The use of d irect solar energy need not be restricted to QAP
operation-provided one's pocketbook can stand the strain.
The present cost 01 solar celts is approximately $401watt.
Other rigs such as Heathkit HW-8 and MFJ-40T (as well as CB
rigs) can be powered by solar cells with a modest expendi­
ture. With proper care, solar celts will last a lifetime.

So why not go solar power?
Several solar panel suppliers are listed below.
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Edmund Scientific Company
300 Edscorp Building
Barrington NJ 08007

Solar Energy Company
P,O. Box 649
Gloucester Point VA 23062

Solar Systems. Inc .
Division of Silicon Sensors. Inc.
Highway 18 East
Dodgeville WI 53533

Sensor Technology. Inc .
21012 Lassen Street
Chatsworth, CA 91311
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teOM's superior LSI technology introduces the most advanced transceiver in the HF world. the
le·701l Now IeOM's famous OnelTwo Team of alngl. II.Dob frequency selection and d•••
VFO'. leaps to the forefront of HF with an extremely compact. all solid state. fully synthesized.
100 W CONTINUOUS OUTPUT Maximizer 01 ali modes and all bands. from 160·10... The IC.701
Is the (COM breakthrough you've been waiting for: the future in HF.
• D ••llndependent VFO'. B.Ut-ln: At • Contl.ao••', V.rI.bl. Bandwidth:

no extra cost, two digitally synthesized. The IC·701 provides all filter widths for
Independently selectable VFO's are SSB, CW, RTIY; and even SSTV.
standard with every IC.701. • Doable Balanced Schottky Diode tat

• 100 WATTS OUTPUT: The compact MI..... is standard to provide the finest re-
IC.701 delivers an amazing 100 WATTS celver IMD possible in a Hamband trans-
OUTPUT. from a completely solid state. cefver,
no tune final. on all modes and all bands! _ RF Spe.ch Proce••or: This is an

_ AU HF B.od•• 160-10M: Fullband cover- IC·701 standard feature at no extra cost.
age of each of the six bands. plus some _ VOX; F••tbr••11 10 CW; BIT; AGC;
extra coverage for MARS. Not•• BI.oller; F.II Met.rlng; and

- Fall, S,oth••lzed Taolng: No time-lag: many more ICOM Quality standard fee-
no backlash: unbelievable bandspread, tures come with your IC·701 HF
with 100 Hz per division and 5 KHz per Maximizer.
turn.

The new le·701 is simply the best HF transceiver ever made: that's all. For more information
and your own demonstrations. see your (COM dealer. The ultimate HF Maximizer is yours in your
ICOM IC·701.

Sold c•••I.... .tt" ......Ic ••111
AC ......1.......... • • • k••••
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For those amateurs who own the Heath HW-22A, here's a
neat method for expanding its frequency coverage. The
procedure is also applicable to other transceivers.

An Inexpensive Method
For Expanding

Frequency Coverage
BY JAMES SOLTYS· , WA3WNY/4 AND NORM SZYDLOWSKI··, N9JSIO

1

Changing the Circuit Parameters
Chang ing the frequency of the v.t.o. is simply a matter of

changing the net capac itance of net induc tance of the circuit.
Since

U . stages (2 .3033 MHz) and the output of the heterodyne
mixer (9.5033 • 9 .6067 MHz). Since the heterodyne mixer
frequenc y is lhe higher of the two. lowering the heterodyne
mixer frequency will lower the operating frequency.

The heterodyne mixer frequency is the d ifference between
the v.f.o. and heterodyne oscillator frequencies; and because
the v.l.o . frequency is the Jower of the two. the output freq uen­
c y of the heterodyne mixer can be lowered by increasing the
v.f.o. frequency. Expressing these relat ionships mathemat­
ically:

(4)

(1)
(2)
(3)

(heterodyne mixer

fA::: fflO - foo
fa ::: fA· 1.1
fa ::: fflO - fvlo - t,l -

where fA ::: the frequency at paint A
output)

fa ::: the frequenc y at point B (operating frequency)
fvlo :: the frequency of the v.f.o.
fflO ::: the frequency of the heterodyne oscillator
f ~ :::: the frequenc y of the i.t . stages.

From equation (3). with fflO and f ~ constant , fa changes
inversely with changes in l-.to. Therefore , in order to lower the
operating frequency (fa), f-.to must be increased.

Note that by shi fting the v.f.o. frequency (foo) range
downward by 50 kHz , the band coverage will be 7150 - 7250
kHz . The complete band. 7150 - 7300 kHz , could be covered
us ing two separate segments: 7200 - 7300 kHz and 7150­
7250 kHz .

Circuit Analysis
The HW-22A is a 40-meter single-sideband transceiver with

a frequency coverage of 7200 • 7300 kHz . The objective is to
expand the coverage by 50 kHz to 7150 ··7300 kHz in order to
utilize the entire frequency allocation . Since the osc illator is
essentially responsible for frequency control, this stage will
have to be modified . The first step is to analyze the block
diagram of the unit in order to determine how much to increase
or decrease the oscillator frequency.

Refer to fig . 1. Because the output Circui t contains no
frequency multipliers, changing the frequenc y of the v.to. by
50 kHz will p roduce a corresponding 50kHz shift in the output .
Had a freq uency doubler fol lowed the transmitter mixer stage.
a v.Io. frequenc y change of 25 kHz would be necessary to
shift the output by 50 kHz . It has been established then , in the
case of the HW-22A, that the v.f.o . frequency should be
changed by 50 kHz-but in which direction?

Whenever two signals of di fferent frequencies are com­
bined or "mixed," the resu lt is two signals. One signal is the
sum of the two input frequencies and the other is the difference
of the two input frequenc ies. Typically, only one of these
output signals is desired and the other is rejected. In this
sauato n. the out put frequency of the heterodyne mixer is the
d ifference between the v.to. and the heterodyne oscillator
frequencies. The output of the transmitter mixer (which is the
operating frequency) is the frequency d ifference between the

A mateurs are ever-fervent in their efforts to get the most from
their equipment. whether it be by expanding capacity or by
improving effic iency. This article describes a method for
expanding the frequency coverage of the Heath HW-22A
transceiver and presents a guideline for modifying other
similar equipment. In most cases, the rrocitcaitons can be
made at a very low cost (under $9 for the HW-22A) and with a
minimum amount of effort.

'2302 South Wallen Drive, Lake Par1l: Fl 33410
"'0700 E. Dartmouth Ave., Denver CO 80014

f-.to can be inc reased by decreasing either l or C. From a
practical standpoint, it w ill be easier 10 "switch-in" a parallel
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Fig. 1-Block diagram for initial circuit analysis.
A dd l!lo n;J 1 COfTlPO<le<lIS

Fig . 2-Wiring the additional s.o.st. switch and inductor.

In this case, f = 1.7367 x 1()6 Hz and C = 39 x 10"'2 F. Using
the formula. L = 21.2 X 106 H. which is the total circuit
inductance,

Since an inductance of 22,5 J.I. H already exists In the circuit, a
parallel inductance of 366.9 J.l.H must be added in order to
achieve a total mcuctance of 21.2 J.l.H, This was determined by
using the formula for parallel inductance, i.e ..

where. LrOlal = 21.2 x 1()6 H and L, = 22.5 X 106 H,
The frequency shift of 50 kHz oan now be obtained as shown

in fig, 2, Note that If it is desirab le torower the v.t.o. frequency,
the ci rcuit capacitance should be increased by "switching-in"
a parallel capacitance,

The resul t of these calcu lations will not be an exac t value.
This is due to ci rcui t parameters such as vacuum tube capact-

inductance rather than a series capacitance. Therefore. the
value of l will be changed rather than the value of C. To
determine the change in L thai will be necessary, the original
inductance and capacitance of the circuit must lirst be calcu­
lated Assume that the unit is operating at the lower end of the
band (7200 kHz). In this case, the capacitance of the oscillator
circuit I! 396 pF (!vIa:: 16867 MHz) and from equation (4) the
original inductance is 22.5 ,....H,

The next sec is to calculate the value of L which corre­
sponds 10 an operating frequency of 7150 kHz. At 7150 kHz. fYlg
= 1 7367 MHz (from equation (3)) . The desired value of L can
be calculated by using the formula

lance. etc .. not having been considered. Therefore . It IS
advisable to obtain a variable inductor (or capacitor) With a
center value near that of the calculated value.

Installation

Alignment
Dial calibration may be altered without the additional induc­

tance switched mto the ci rcuit; a result of capacitance ac­
quired from the connecting wires, The oscillator should be
rec atibrated and aligned for its normal frequency range first.
then switch in the new choke and align it to obtain 7150 kHz at
the 7200 d ial position,

No noticeable difference in performance was experienced
with the expanded coverage HW-22A. However, incorporat­
ing this technique lor greater d ifferences in frequency may
necessitate modifying the tank Circuit as well.

Actual modification of the HW-22A was accomplished In
less than an hour No dnlling was required and only two new
components were necessary, Following the diagram 01 fIg 2..
a Miller miniature adjustable choke with a center inductance
value near 35QJ.l.H was installed. See the photo for the locaton
of the choke on the chassis. It was mounted as close as
possible to the v.f.o. coil, L6, which is the inductor that it IS
switched in parallel with. The connecting wire between the two
Inductors was chosen to be heavy enough 10 hold tbe choke
rig id against the chaSSIS, eliminating the need for any mount­
ing hardware,

Immediately below the choke is the "Mlc Gain" control
which provides a convenient switch location. Shown 10 fIgs 4
and 5. the one-megohm "Mic Gam" contror was replaced With
a control havmq a push-pun switch feature.

1L=

Fig. 3 - View of the r. f. choke tram the top of the chassis.
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1

4112 x 1.68672 X 1012 X 396 X 10.12

= 4446 x JOe
= 22.5 ~H (appx.}

INDUCTANCE CORRESPONDING TO AN
OPERATING FREQUENCY OF 7150 kHz.

re = fr.o - lvb _ f~

Solving lor 1>'10 when Is = 7150 kHz we have
l"io "" tho - fd - te

• 11190 -2303.3 -7150kHz
= 17367 kHz

and. as done above.
Fig. 5 - View o f the 'MIC GAIN' control from the front panel.

I
Appendix.

ORIGINAL CALCULATIONS AND
CAPACITANCE OF THE CIRCUIT FROM

THE SCHEMATIC OF THE HW-22A.

INDUCTANCE REQUIRED IN PARALLEL
WITH THE ORIGINAL CIRCUIT INDUCTANCE

TO ACHIEVE 7150 kHz

C =396 pF

1

217" V lC
22.5 x
22.5 x

10-6 X L.z
1(} 6 + 12

At 7200 kHz output frequency, '...to = 1686.7 kHz Solving lor circuit
inductance L: from which G = 366.9 pH
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Having little space for an antenna can get you down.
Here's a multiband antenna that will help you small lot
owners enjoy your hobby a bit more. Read about it in
W9CRC's article.

A "Pipe Organ"
Multiband Vertical

Antenna
BY RUSS RENNAKER·, W9CRC

'lOll Linda Dr., Kokom IN 46901

Fig. 1-W9CRC's "pipe organ" multiband vertical antenna.

:==""'1""'0:::::: 3 8" Wb inq "top hat"
I have had so many requests from QSOs for more information
on this rather unique antenna that I felt some description was
due, and perhaps others with limited aerial space, can take
advantage of the idea.

There realty is nothing mysterious about it but somehow my
verbal descrtptons over the air always seems Inadequate. Irs
the old mulh-frequency half-wave d ipole fed in the center with
a single coax lead, except I have used vert ical quarter-wave
elements and the ground reflecting the other quarter-wave.

The center antenna (75 meter) is the tubing from an old 14
AV trapped vertical. All antennas are quarter-wave except the
ten meter and it is three-quarter wave . The dotted hnes on the
drawing represent insulated support cross arms and the
tubing is held to the cross arms through hose clamps, left just
loose enough to enab le the tubes to slide up or down in the
final resonant adjustment. The cross arm atthe bottom of the
system is l-Inch aluminum tubinq and here again the verticals
are fastened to it through hose clamps which may be loosened
lor adjusting up or down and then fastened securely when the
antenna is in resonance. The little "inverted V" at the base is
simply braces to support the c ross arm and has nothing to do
with the electrical characteristics of the system. The vert icals
are all eight inches apart but ttus figure is not cnticar. The cross
arm is about eight inches from the ground level, and this is
somewhat c nnc ar.

All antennas have excellent S.W.r. over the entire band with
the possible exception of 75 meters and it was cut for 3.9 MHz_
The S.W.r. rises slightly in the c.w. end 01 the band. The
measurements on the drawing are arbit rary but may run
slightty different in other systems depending on what point in
the band you want resonance, adjacent objects, etc. I have
about 100 buried rad ials running out from the base and they
are 01 random lengths, depending where the curb is located. I
also have a # 6 copper wire from the ground system to the
copper pipes in the basement. The antenna stands Just at the
end 01 the house gable and is supported at the apex (12' from
ground) With an Insulated bracket to the house. If no house is
available I suggest a second set of nylon guys.

Advantages of the "Pipe Organ" ... well besides the
obvious one 01 space requirements , ease 01 adjustment to
resonance, no traps to blow out or hold rainwater, almost a
perfect SO ohm match and wide s.w.r. range across all bands.
All that plus the advantage 01angle of propagation . W
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a monthly teeture by

BILL DEWITT. W2DD

InFocus
Television on the Amateur bands

7
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the end of each line and each frame.
Slow scan video signals are con­

verted to variable frequency aud io
tones. A pure white in the subject be­
ing televised becomes 2300 Hz. Black
is 1200 Hz. and svncn signals are at
1500 Hz. These variable frequency

Fig. 4 · A side by side comparison fur­
ther illustra tes the difference between
viewing an SSTV picture via a P-7
monitor (on the left) versus the scan
converted image show on the conven­
tional monitor (at the right). The scan
converter in this picture (under the
monitor) is no longer manufactured
Robot Research Model 300 scan ceo­
verter which uses a cathode ray

storage tube.

Fig. 5 - The compact gray box under
the TV monitor displaying W2DD's CO
is the current Model 400 Digital Scan

Converter by Robot Research Inc.

SSTV-How it Works
Only still pictures can be transmit­

ted and received by Macdonald's
SSTV system. (See CO, August 1978
for details of W9NTP's medium scan
system.)

As in broadcast TV, slow scan pic­
tures are composed of lines. It takes
eight seconds to transmit each picture
of frame. (120 lines transmitted al a
rate of 15 lines per second.)

Synchronizing signals are sent at

Video Display· Perspective, 1979
Twenty years ago, when Capthorne

Macdonald invented amateur slow
scan television, the use of a video
display to provide visual communtca­
tion was indeed unusual. Amateur fast
scan (UHF) te levision of that period
was limited 10 mainly metropolitan
areas. Slow scan television with its
narrow bandwidth opened the door to
long distance HF picture transmis­
sion. Even so, SSTV tended to be a
slow-grower. Today, with the advent of
such esoteric devices as TV games..
computer games, home/hobby com­
puters themselves, and the gamut of
commercial scanners and displays, a
large portion of the world's population
has become accustomed to video­
everything!

The availabi lity of video-displayed
AnY has 'roused new interest in that
mode. There are just so many
amateurs who can "relate to" the
ctankety-ctank of an AnY printer (or
all that yel low paper that spews out of
them!). But video display spawns new
interest.

High speed keyboard c.w. with
video display is- another burgeoning
phase of amateur radio. (Video
displayed c.w. is a marvelous teaching
device too !)

So, paradoxically, it is these latter­
day entries into Ihe field of amateur
video display that seem to be
generating a new and broader interest
in slow scan te levision. For th is
reason I think it's time for a "thumb­
nai l" review of SSTV hardware and
operating methods.

21 12 T urlo: H ill Rd., Fai rport , NY 1445 0

•,

Fig. 1 - The Robot Research Model 70
Monitor alters an inexpensive ap­
proach to viewing SSTV pictures.
These monitors are no longer
manufactured but look for them at
hamfests of your favorite dealer's

used gear counter.

Fig. 2 . Dexter Phibbs, W4IPA, built
this neat and compact P-7 monitor.

" No frills", but it does a good job!

Fig. 3· Decay of the scan brighteness
is well demonstra ted in this

photograph.
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Fig. 9 . John Vanden Berg, VE3DVV
delights in adding new capabifities to
his scan converter on afmost a daily
basis-hence the hand·wired boards!

Where it's Going.
My guess is that w ithin four or five

years at the most , the impact of com­
puters on SSTV wi ll be so great that
the number of operators in this phase
of amateur radio will have tripled.

As more and more amateurs acquire
computers. the hardware and software
needed for scan conversion. graphics.

Fig. 8 - Norris Sapp, W7FV, built this
beautifUlly constructed version of the
WS9LVI-designed scan converter.

This is "homebrew par elegance"!

Where it's At.
Early-on SSTV butts built their own

gear and there are probably thousands
of amateurs who are st ill doing just
that. Those who want to go the scan
conversion route have a complex
build ing and debugging job ahead of
them. See f igs. 8 & 9 and for a look at
some home-brewed scan converters.

Homebrew and used commercial
P·7 monitors for sale are "where you
find them"! Hamfests and the used
equipment departments of big dealers
are good " looking places" . However, I
would urge anyone con sidering get­
ting into SSTV to see some scan con­
verted pictures before deciding " yes"
or " no" on SSTV. The prevalence of so
many conventiona l video displays in
our daily lives is bound to allect one 's
opinion of the P-l display (with its
variable brightness picture etc.).

throughout the picture. The picture is
produced at the rate of 15 lines per se­
cond starting from the top of the
screen. Like a radar sweep. the screen
brightness is very high at the line be­
ing scanned, but drops off at each
scanned line as the c.r.t. beam pro­
ceeds down the face of the tube. This
point is illustrated by figs. 3 and 4. An
operator viewing a received picture
mentally integrates the picture quality.
Al though th is system has its l imita­
tions, it is sti ll a rewarding means of
seeing pic tures of friends and other
lands. I believe that the P-7 monitor
wi ll be around for qui te a while since it
is the simplest means of viewing SSTV
pictures.

Scan Conversion-Conventional
TV Monitors.

A far more appealing form 01 SSTV
display can be obtained by the use of
a scan converter and a conventional TV
set/monitor as shown in figs. 4 and 5.

Scan conversion makes it possible
to see not only the incremental line
build-up of the picture as it is
received-but also to " freeze" or hold
a frame for viewing as long as desi red.
(The received f rame can also be re­
transmitted back to the sender.)

Scan converters store the slow scan
" pic ture information" in either a
cathode ray storage tube or in a digital
memory. The picture information goes
into the memory at the slow scan rate
but is then " played back" at regular
broadcast TV rates to the conven­
tional TV monitor. Thus a bright , corn­
plete, black and white image is
displayed on the monitor screen .

Camera and Other Video.
The mosl prevalent methods of

crea ting slow scan pictures or
graphics are by the use of a conven­
tional TV camera and converting its
video output to the 120 line format of
SSTV-or by the use of an alpha
numeric character generator keyboard
device. (Generally referred to simply
as an SSTV keybcaro.) See figs. 6 and
7. Most scan converters have provi­
sion for converting both test-to-stow,
and sfow-to-tast . so "broadcast TV"
from a camera is easily converted to
SSTV for transmission. The SSTV
keyboard output is at slow scan rates.

Computers In the Picture?
Some computer oriented amateurs

are now using computer generated
graphics for station identi ficat ion and
OSO/report purposes. One manufac­
turer (The Digital Group) currently of­
ters a package that includes video
display of c.w., RTTY, and received
slow scan. It can also provide
keyboard generated c.w., RTTY, and
SSTV graphics.

audio tones are received and transmit ­
ted just li ke voice audio. No specia l
receivers or transmitters are requ ired
for this kind of video.

Fig. 7 - The title at the top of the pic·
ture was added by using an SSTV

keyboard.

SSTV Reception- What 's a
P·7 Monitor?

To see slow scan pictures you need
a monitor or viewing device.

Macdonald 's approach to viewing
pictures transmitted at the line rate
ment ioned was to use a cathode ray
display tube having a long persistence
phosphor similar to a radar set. The
phosphor used in these tubes is called
a P·7 type. P-7 monitors generally in­
c lude the circu itry needed to convert
the variable audio tones into c.r.t.
beam brightness variations as well as
synch circuits to maintain the picture
structure. Fig. 1 shows a Robot
Research Model 70 monitor. A neat
home-brewed monitor built by W41PA
is shown in fig . 2.

Smile You 're on Radar!
(Not Really.)

SSTV pictures displayed on a P·7
monitor are not seen in complete form
with a given brightness range

Fig. 6 · This slow scan "keyboard " can
be used to produce etone-numerto
characters as needed for reports or
name swapping. The unit shown here
was made by the James Thomas In­
dustries. In addition to the characters,
i t can generate a gray scale of lour

steps.
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73, Bil l, W2DD

doing with SSTV. Address your leiters
to that same old address, 2112 Turk
Hil l Road, Fa irport, N.Y. 14450. Best
wishes for '79 to al l!

Fig. 13 - Ever hear of a W6MXV
monnor? Well, here 's Mike Taf/ent, 01'

6MXV himself.

Fig. 14 - Dave Smith, Robot's roving
sales honcho had just returned from a
honeymoon trip and SOME inciden tal
business in Europe when Dayton hap­
pened to him last year. He doesn 't

look worn-out but he said he west

Fig. IS -Jim Young, K4TGC, was ready
to put the finger on the Digita l Group 's
nifty keyboard when In Focu s '
photographer caught him in the act.

More about OSCAR 8 SSTV.
Last August In Focu s reported

SST V co n tac ts betw een Earl
Mathison, WB6APP and Ted Jenson,
WA6WTN during Oscar 8 orbits #244
and #258. These contac ts slitl appear
to be the f irst two-way SSTV a sos via
Oscar 8 although a leiter from good
friend Dave Ingram, K4TWJ reports
that he pumped SSTV through the
satellite and back to his stat ion on
March 14, 1978 during orbit #118. That
round t rip appears to be the first SSTV
ci rcu it through Oscar 8! How do you
describe a sate llite QSO with your own
stat ion?

Meanwhile, WB6APP and WA6WTN
are sti ll busy making contac ts via
Oscar 8 as shown in fig. 10. That
truckl oad of beams and gear visit ed
Mt. Gleason in Cal iforn ia for a day of
high elevation a SOs ! Unfortunately, a
hurried note from WB6APP neglec ted
to give the calls of stations worked on
this min i-exped it ion!

camera video, and image processing
wi ll be developed for the leading lines
of hobby/home/amat eur computers.

In my opinion, p ic ture transmission
via slow scan te levision is about 10
ente r a new plateau both in numbers
and in qualit y. To sti mulate the growth
of this means of communication and
its potent ial usefulness I strongly urge
that slow scan priv i leges be extended
to the Techn icia n and General Class
licensees within their sub-ba nd alloca­
tions in all bands.

New Year-Ne w Interests!
As we go into 1979, why not give

some thought to trying another phase
of amateur rad io? If you have never
operated SSTV, give it some thought.
Why not visi t a friend who operates
SSTV and see what he's doing wi th it?
If your opinion of SSTV is based on
what you saw ten years ago I th ink
you'll be surprtsec at the change.
Swapping pictu res wit h o t her
amateurs around the globe offers
much more than just swapping names
and report s.

It 's a new year, time for another look
at SSTV!

Echoes 01 Dayton '7S!
As a reminder o f the fact that you

should be gett ing your reservations
made for Dayton, In Focus brings you
a " rogues gallery" o f SSTVers atten­
ding last year's Hamvennon ! See
some of your fa vorite slow scan
fr iends in figs. 11, 12, 13, 14, 15, and
16.

Final-Final.
Please remember that tn Focus

needs your help in keeping others in­
formed about you and what you are

•

I

f
\

[ROBOT)

I

-Fig. 10 - Reaching sa tellites requires
getting a good stert. Here 's WB6APP
and his compeare, WA6WTN truckin '

toward Oscar 8 from Mt. Gleason!

Fig . 11 - Clarence Munsey, K6/V, of
Robot fame pictured with his pipe­
smoking friend Warren Weldon, better

known as W5DFU!

Fig. 12 · Russ Sievert. W80ZA. is really
a good-natured fellow. That squint is
caused by the early morning sun at

Dayton.
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Movement of current through a transistor can sometimes
be difficult to understand. Edwin P. Fuller explains the
process in this article.

The D.C. Analysis of
a Transistor Amplifier

BY EDWIN P. FULLER', W4EDM

=

T he purpose of this artic le is 10 present the o.c. (no-signal)
analysis 01 a transistor audio amplifier. The no-signal condi­
tion is also referred 10 as the static or quiescent condition.
These several ways of referring to the same thing lie in contrast
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Fig. I-The circuit being analyzed. R$·2005 is a PNP transis-
tor in common-emmer configuration.

1) Vcraxis intercep t: Assume transistor cutoff. There is no
current flow in either REor Rl. Therefore, there are no voltage
drops across these resistors. vce zs 6 volts.
2) Ie-axis intercept: Assume the colfector is shorted to the
emitter. The resistance in the circuit is now the sum of REand
RLor 610 ohms. The tc-euis intercept is VcdR = 6/610 = 9.836
mA. (Note that in many circuits REis less than 10percent of the
total R in which case only RLis used as the divisor).
3) A straight line is drawn between the v ccena Icintercepts.
4) A line perpendicular to the Ie-axis from the point of intersec­
tion of the load line and the tecurve. 6.73 mA is read on the to
axis . A line perpendicular to the v ce-eae is drawn to the
intersection of the load line and the tecurve. -1.875 is read on
the v cs-eas.
It should be noted that although both Reena RLare used in the
above analy~is , useful output voltage appears only across RL.
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to signal or dynamic analysis where the concern is ci rcui t
behavior while handling (amplifying, in this case) the human
voice, music or other form of audio signal. In most cases a
sinusoidal audio voltage would be used to simulate the input
signal.

D.c. analysis of a circuit finds its importance In establishing
the operating point, or Q.point of the amplifier, i.e., lis class
of operation. This discussion Will be limited to the case of a
Class A amplifier.

Fig . 1 indicates transistor Q to be an AS-2005. The 2005 is a
PNP germanium audio frequency device. The ci rcuit configu­
ration is that of a common-emitter where the mput signal is
applied to the base B and the output is taken from the collector
C. The emitter is the common element , grounded throug h
resistor RE.

The body of the analysis presented will involve a straightfor­
ward application of Ohm's Law.

The common-emitter configuration is the solid-state equiv­
alent of the grounded-cathode (common cathode) tube cir­
cuit. Like its tube counterpart, the common-emitter is the most
freq uently used transistor configuration.

The ci rcuit oornponents are identified and have functions as
follows:

(1) RI and Rz together establish the base voltage VB
(2) Ai. is the load resistor across which the useful output

voltage is developed.
(3) RE is the emitter resistor which contributes 10 bias

stabilization.
(4) Cl is a couplmg capacitor from the preceding stage.
(5) Cs is the output coupling capacitor to the following

stage.
(6) CE is a bypass capacitor, across AE, which effectively

connects the emitter to ground under signal conditions.

The three capacitors are of part icular importance during
signal condi tions.

The three voltage and one current value given are mea­
sured values. These values enable the computation of other'
voltages and currents in the c ircuil. The three g iven voltages
are :

(1) VRl, the voltage across AI. VRl = 1,625 V
(2) VR2, the voltage across A2. VR2 = 4.375 V



(3) VAL, the voltage across the load resistor RL. VAL - 2,625
V

The one current value given, the base current, is 0.088 mA
or 88 1J.A The base current is designated by Ie

The base voltage ve ts of importance in establishing the d.c .
cond itions of the transistor . VBis shown to be -1.625 volts with
respect to ground It is, of course, the drop across resistor Rl .
Note that R1 and A2 constitute a voltage divider. When the
emitter voltage VEand the voltage across RE are determined it
will be possib le to show how Va and VEtogether estab lish the
emitter-base junction forward bias. Likewise, when vc. the
collector-to-ground voltage is determined, it will be possible to
show how Vc and VB together establish the collector-base
junction reverse bias.

Attention should be directed to the electron (current) flow
paths. Observe that all paths start from battery minus and
return to battery p lus. Ic, and collector current, moves from
battery minus, through ALand into the collector. te. the base
current. moves from battery minus, through R2 and finally to
the base of Q.

An interestmq act ion takes p lace inside the transistor. Icand
le combine to exit from the transistor through the emitter lead
as IE . It is important 10 see, that for all practical purposes, le is
the sum of Ieand la. Isin the load current for the voltage d ivider
consisting of AI and A2.

The current designated 10 also flows through A2; 10 can be
considered as a bleeder current. Bleeder current flows
through both resistors in the voltage divider. The bleeder
current is called 10 to avoid confusion with la the base current.
No transistor current flows through Rl . IEis the total transistor
current.

Vee is the designation often used in transistor circui ts for the
d.c . supply voltage,

As given earl ier. one of the most important formulas in
transistor work is IE= le + lc. This is a practical formula and
does not consider the reverse current flow of minority carriers
through a given device. In normally working circuits the
reverse current flow is very minute,

Being armed with the forego ing information and with an
application of Ohm's Law, solutions can be obtained for IE, lo,
VEB (the forward bias in the emi tter-base junction), vee (the
reverse bias in the collector-base junc tion) and VCE (the
collector-to-emitter voltage).

In solving for the indicated currents and voltages it will be
helpfu l to have the ci rcuit in fig . 1 available. Bear in mind that
all g iven values are d.c. as are the values of the voltages and
currents yet to be determined ,

It should be noted that the numerical values for some of the
voltages and currents have not been inserted in fig . 1. Also,
VEa, vee and Vee are not indicated in the schematic .

current uows from battery minus through ALinto the collector.
Furthermore, the voltage across AL(VAL) was given as 2.625
'lolls ; RL itself has a resistance of 390 ohms. Hence, the
voltage across RL and the resistance of RLare known.

Ohm's Law states that I = VIR. In this case I is Ie, V is VAL. and
A is AL. Specifically, then, Ie = VAtJRL. Substituting the known
values shows that Ie = 2,6251390 = 0.00673 A = 6.73 mA.

Third: With the collector and base currents known (and in
the same units, rnA) the prescription given earlier to determine
the third transistor current, IE. can be applied .

Since IE= le+ lcit follows that IE = 0.088 + 6.73 = 6.818mA.
Summarizing to this pomtit was shown that

IB= 0.088 mA lc = 6.73 mA IE= 6.818 rnA

Fourth: Here a solution will be given for VEB, the voltage at
the emitter with respect to the base. This is the forward b ias in
the emitter-base Junction. Since Q is a PNP transistor. the
emitter must be positive with respect to the base. The base is
used as the reference element in establishing transistor
junction biases.

To determine the value of VEe it is necessary to know the
voltage at each of these elements (emitter and base) with
respect to ground. In short Ve and VE must be found . VAl is
given to be 1.625 volts . Note that the top end of Al is
connected to chassis ground as is the positive term inal of the
battery. Quite clearly, then , the 1.625 volt drop across Al is
also VB. The polarity is negative because the base is less
positive than ground . Chassis ground. in this circuit. is the
most positive point because it is connected to the positive
lerminal 01 the battery. Measurement with o.c. volt-meter
would require that the positive lead of the meter be connected
to ground and the negative lead would be connected to the
base of Q.

Attention is now directed to solving for the emitter voltage,
VE, with respect to ground. Here the concern is with the emi tter
resistor RE. Obviously, VAE, the voltage across AE, will also
supply the value of VE. In this case, V is VAE(and, incidentally,
also VEl wh ile I is IEand A is AE.

So, VAE= VE= IEAE. From the previous step in this procedure
IEwas found to be 6.818 mA (0.00618 A) . Substitu ting in VE=
IEAEit is seen that VE= 0,006 18 x 220 = 1.49996 volts. VE,
then, is effectively 1,5 volts,

Note that VEis 1.5 volts less positive than ground; therefore,
the emitter of Q is -1.5 'lolls with respec t to ground .

- 6.0

IB '" O.088mA

a. c. load line

,
•

..
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v ee (vol tsl

Fig . 2~.C. Load Une Superimposed on Average Collector
Characteristic Curves.

Following is a procedure for finding the current and voltage
values in question.

First : Set down the base current, le = 0.088 mA

Second: With IB established, two of the transistor currents. IE
and tc.are still unknown. From Ohm's law, if the voltage drop
across any resistor is known and the value of the resistor is
also known. the current through the resistor can be deter­
mined. From fig . 1 there are only three resistors through which
transistor current is flowing . One of these is R2 which was
earlier determined to have base current flowing through it.

But the base current is already known so attention is
d irected to another resistor with transistor current flowing
through it. AE is eliminated since the information presented in
fig . 1 does not include the voltage across it, making it
impossible to find the current IE flowing through it.

Consider. then . the load resistor, RL, with one end connec­
ted to the collector of Q and with the other end connected to
battery minus. It was established earlier that only collector
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In summary, then .
(1) Va is -1.625 volts with respect 10 ground and VEis -1.5

valls with respect to ground. Thus, VEis less negative
than Va making VEpositive w ith respect 10 Va.

(2) The emitter is positive with respect to the base and this
is proper forward bias in the emitter-base junction of a
PNP transistor. The magnitude of the bias is simply the
potential difference between Vaand VE, i.e., VES= 0.125
volts.

Fifth: The discussion now turns to determining the collector­
base junct ion bias, Vea. To do this Va (previously determined)
and Vc must be used. Vc is the collector voltage measured with
respect to ground. VB= -1.625 volts . To determine Vc subtract
VAL(the voltage drop across RL) from Vee. Ve, then , is -3.375
volts with respect to ground.

In summary, VB is -1,625 volts with respect to ground
whereas Vc is negative with respect to Vs, that is, the collector
is negative with respect to the base and this is proper bias in
the collector-base junction of a PNP transistor. The magnitude
of the bias is simply the potential d ifference between Ve and VB
or -1.75 volts. This is the collector-base reverse b ias in the
circuit

Sixth: Since the voltages needed were determined in pre­
vious steps , solving for VCE, the collector-to-emitter voltage , is
short work. Ve and VEare used to find VeE. From the previous
step, VEwas found to be -1.5 volts. The potential difference of
Vc with respect to VEis -1.875 volts. This indicates that Vc is
1.875 volts more negative than VE. Therefore , VCE := -1.875
volts.

Recapitulation
Transistor currents :
Is = 0 ,088 mA
Ie = 6.73, mA
IE= 6.81 8 mA

Transistor element voltages with respect to chassis ground:
VB = -1 .625 volts
VE = -1.5 volts
Ve = -3.375 volts

Transistor Junction Bias Voltages With Respect To The Base:
VES = 0.125 volts (emitter-base junction forward bias)
VeB = -1 .75 volts (collector-base junction reverse bias)

And , finally, it was determined that the voltage at the
collector, with respect to the emitter. VCE, is -1.875 volts.

Of the recapped items, the three that establish the d.c .
operating point (Q-point) of a transistor amplifier are IB, Icand
VCE. Refer to fig. 2 for a graphic illustration ,

An incidental offshoot of the analysis is that the beta /3 of a
transistor can also be determined , TM beta of a transistor is
the ratio which indicates how effective a device is in develop­
ing a large collector current as a resul t of a small base current.
The formula is /3 = lc/le. Thus, in the example in fig , 1, /3 = 6.73/
0.88 = 76.47. There is 76.47 times more collector current than
there is base current.

This art icle has offered a detailed mathematical d.c. analy­
sis of a common-emitter, R-C coupled Class A voltage amplifi­
er. The principle necessary tools for such an analysis are a
proper application of basic Ohm's Law and an appreciat ion of
vo ltage drops and potential differences between two points.

A d.c. load line, with the o.c. Q-point, was drawn on an
abbreviated average collector characterist ic curve (fig. 2).
The expectation here is that the reader could see the three
factors that set the operating point on the load line.

All computed values were confirmed with a 33,000 ohms
per volt v.o.m. mI

Does bigger mean better? Sometimes, thinks K5DUT,
especially when it comes to quads. Read about his six­
element giant in this article.

The Monster Quad
BY DON WINDFIELD· , K5DUT

T he cubical quad antenna has gained popularity in recent
years due to its excellent pe rformance, The larger ones are
growing in number , Hhas been said that quads will not stay up
in adverse weather, especially the large ones. With proper
ma ter ial and construction they will stay up. Large quads have
been in use at this QTH for ove r four years with no problems

'6080 Anahuac Ave. , Fort Worth TX 76114
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but make no mis take about iI, to build a large quad that stays
up, lakes proper pla nning, ma ter ials and workmansh ip .

In the Fort Worth area, large quad s are popular and a
backlog 01 information has been gained from constructing and
tuning them. Many things have been tried and tested with
some def inite conclusions about what w ill work well and what
wi ll not.

One of the hardest parts of a " Monster Quad" construction
project is to figure out what material will last in the wind and ice,



This is most im portant if the an tenna is expected to stay up a
number of years w ithou t problems. Many readily available
quad spreaders are not suitable lor use in heavy icing
condi tions and 70 + mph winds . It is too easy to compromise,
for sui table spreader sources are lew in number. There are
three weak points that give the most trouble in a quads
survivability: the spreaders, the wire. and the method of
attaching the wire to the spreaders.

Pole vaulting poles or strong material is recommended . Do
not use aluminum tubing or other conducting material for
spreaders . The element wire can be small g auge airc raft trim
cable (stainless steel or copper plated). Reg ular six strand
galvanized g uy wire makes a rugged element wi re and is
cheap, It wi ll stay up many years without failure . Although Its
conductivity is less than copper, there is no noticeable loss of
perfo rmance with it. In areas of light icing, solid strand #1 2
copper motor rewind ing wire works well. Be sure to pre-stretch
it. I have used it here for several years w ithou t a sing le broken
wire.

To attac h the w ire to a spreader, use about eight inches of
Tetlons tubing , four pieces per elemen t. Slip these over the
elemen t wire. They attac h to the spreaders w ith small alumi­
num cl amps (called Adel clam ps), one around the Teflon­
tubing and the other around the spreader. These clamps are
used in the airc raft industry and are available as surplus.

Another method that works welt and is used by many 01 the
local q uad builders, is to use Tye Wrap s to attac h the Tetone
to the spreader. Tye Wraps are used in the electrical industry
and are very strong. Use only the black ones. Two or three are
used at each attac h point. They are much q uic ker and easier
to use than the clamp method but not as strong .

As far as the spiders , the standard bonebrew T-6 alum inum
angle and muffle r clamp construction works well and needs no
further improvement. Use thic k angle and plate the clamps lor
long nte.

The boom needs to be designed fo r the w ind load of the
antenna and builders of some of the larg er quads have gotten
into trouble here. Attempts to use the popular and cheap three
inch irrig ation tubing on long Monster Quad booms have met
with disaster . It wi ll not hold up in high w inds without reinforc e­
ment. Two inch thick wall tubing guyed at four points along a
fifty loot boom also fa iled to stay up in the Texas winds and ice.
Yes, we g et ice here; some winters it's quite heavy and with
w inds in excess of 70 mph. A successful 50 foot boom design
with on ly one cable to take out the vertical sag has been in use
here lor lour years. It is pictured in this article. It is as follows'
Center piece , three inch o.o .. .250" wall tubing, twelve loot
long Two and one q uarter inch tubing press fit into each end
of the th ree inch piece, 121eet each side. The end pieces are
.125" wall two inch 0.0. tubing eight foot long, press l it into the
two and one q uarter pieces. All are T-6 alum inum round
tubing, The material was purchased locally at the scrap yards.
The same material is quite expensive when purchased new.

This covers the most troublesome areas of reliability when
building a Monster Quad , The rest is more or less good quad
building practice. Be sure to use good strong term inal ends at
the driven element wire attach points , Silver solder them If you
use steel wire . Use good strong I etlone terminal blocks and
b rass sc rews and hardware. Num ber 10 hardware is used
here, Be c areful to p rovide mechanical st rength to the leedline
attach points to remove strain trom the feed line.

As tar as the electrical design of the Monster Quad, good
Jntormanon IS available , Some of the things that work well here
are : use one feedl ine for each driven element on multi band
Quads; one feed line up the tower to a relay bank is good, For

superio r Iront to back ratio , use d ual reflectors , Clarence
Moore , the mventor of the quad antenna, speaks highly of this
design. Forty dB+ tront-to-back and six ty dB front-to-side
ratio is possible with dual ret lectors . Do not use aluminum
tubing for spreaders. The popular 1:1 barons do lillie for quad
performance and after trying them it is felt thai they are not
necessary for quad antennas.

Some tri-band quads came up with peculiar tuning prob­
lems that at first were baffling The problems were traced to
such thmgs as the 20 meter driven element being detuneo by
the 10 meter reecune. which was coupled to the 20 meter
element by the 10 meter element.

A feed system Ihal eliminates this type of problem IS
discussed in Bill Orr's "Quad Antenna Handbook" (page 5(\,
paragraph 1). That system is In use here and works well . With a
tri-band q uad on a fifly foot boom and six frames at equal ten
foo t spacing, the 15 meter and particularly 10 meter element
spacing is a bit wide by ac cepted formula . The performance
on the air is excellen t however and one wonders II the
performance is down at all.

Coll ectively many hours have been spent by the local Quad
"tuners" with the usual antenna experimenters tools and
Instrumentation. It is generally agreed among us that once the
antenna is in the "ball park, " additional hours of f ine tuning are
not worth the effo rt. Usually, the results amount to "peanuts"
as far as forward gain increases are concerned. Front-to-beck
tuning is fairly cnncar and takes some fine "tweaking" for
maximum performance . Monster Quads are forg iving as far as
toss in forward gain with mildly mistuned elements ,

There are no so called " secret dimensions" thaI perform
magic with quads and good quad information is readily
available. An excellent article is in QST, May 1968. called
"Quads & Yagis" by Jim Lindsey, now W7ZQ. Also an excel­
lent article on tuning is published in 73 magazine called "Easy
Tuning of Multielement Quads," by W4AZK.

It is felt from measurements here that the maximum gain of a
Monste r Quad occurs w ith the elements tuned Within 1.5 to 2%
different in frequenc y from the driven element. The reflector is
long er and the directors are shorter, of course . Several q uad
sup pliers recommend 5% detuning and while more band­
width and easier tuning is achieved, somewhat less ga in IS the
result.

A method of tun ing that works well here is as follows: with a
rea sonable matc h to the d riven element, (2:1 or less), tune the
ref lector and the d riven element for desired resonant frequen­
cy. Check the tront-to-back ratio. Use a g rid -d ip meter and a
calibrated receiver to check the frequency of the grid dipper

Note how the Monster Quad dwarfs the author.
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and tune all the directors 1,5 to 2% higher in frequency than
the driven element On 20 meters w ith the driven element at
14 .200 MHz, careful field strength measurements have shown
maximum forward gain occurs with all d irectors tuned to about
14.375 MHz.

Check each element several times to get the average
frequency with the grid dipper. With eac h adjustment there is
interaction and everything must be checked and rechecked.
No tuning stubs are used. Direct etement length variation is
used. The tuning of directors is quite broad and only small
changes occur on a field strength reading when everything is
getting close. In fact, it is quite difficult to tune the directors
with a fie ld strength meter and once the proper point is found ,
the grid-dip method is faster and provides a repeatable set of
figures that can be duplicated quickly on another antenna of
like design at another site.

During one of the tuning sessions an interesting thing was
tried, with the antenna tuned for maximum forward gain, the
reflector was peaked for best tront-to-back-ratto . The mea­
sured forward gain dropped little with this change,

Pick a calm day to tune the antenna. On windy days the
meters dance all over the place. Lots of on-the-ai r tests to OX
stations have been made with Monster Quads tuned various
ways. They were compared to a standard antenna that did not
change. Single tests are unreliable and only a lengthy series of
tests, with the results averaged, gives good indication of
performance differences. Tests were made with a two element
quad as the standard and a four element quad was tested
against it. Then a four element quad was used as a standard
and a six element Monster Quad was tested against it. The test
periods ran for about one year each. Results were averaged
and were interesting. Because every Scrneter is different, I will
not quote exact dB figures, but in general the difference was
about one and one half to two S units in favor of the four
element quad over the two element quad. With the four and six
element quads, the difference was closer and ran about one­
half toone S unit in favor of the six element quad. These figures
were taken from the OX stations Smeters and were made up
of reported signal strength transmitted from the quads under
test.

Some of the things learned while using the same antennas
and making receive comparisons were interesting . After many
tests it seems that the smaller quad antennas receive much
better than they transmit when they are compared with a larger
quad. For instance, a two element quad at times would receive
almost as well as a four element quad. Never did it transm it as
loud a signal as the Monster Quad. It appears that the
differences show more readily in transmitted signal strength
than in receiving abil ity when comparing large and small quad
antennas. These tes ts were done with the antenna height from
60 to 80 feet.

Later, tests were made with a two element quad on 20
meters mounted on a 120 foot tower. On a separate tower 300
feet away, a four element 20 meter quad was mounted at 120
feet. The test period was brief but much of the same results
we re noticed at 120 teet as those at the lower levels.

When comparing the Monster Quads to large monoband
Yagis , the quads seem to be better receiving antennas. They
are quieter under normal conditions and during periods of
precipitation static, the quads will usually copy Q5 wh ile with
the Yagis static was many dB over S9, covering up sta tions on
frequency. A problem that occurs with quads can be quite
serious for those of you that have icing conditions. When the
quad is covered with ice, it is severely detuned and almost
useless as a transmit antenna. The yagis are detuned a b it but
work fine.
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Another problem for ci ty dwellers is that a Monster Quad is
ugly. Most neighbors hate the sight of them. One local ham.
here however has a neighbor lady that thinks his six element
Quad is the most beautiful thing in the neighborhood! It's a
d iamond shaped one. (Maybe she likes d iamonds).

To properly tune a large quad, easy access to the antenna
results in a better job and a crank-up or lay-over tower is
almost a necessity . Monster Quads on fixed towers usually
turn out to be monstrous tuning problems. On a fixed tower,
the proper way to do it is to assemble the quad and tune it at a
lower height where it can be easil y reac hed. Strangely, few
hams do this. Maybe it's because building ttte thing is so much
more work than anticipated, they just want to get it up and over
w ith , Most times it is then discovered that the results are not
what was expected and the antenna is used as-is.

t have talked with several hams that were displeased with
their quad antennas but most of them did little or no tuning, yet
top performance was expected .

Large quads take heavy duty towers and heavy duty
rotate rs. "Prop Pitc h" rotators are used by all the local Monster
Quad owners here. The popular Ham-M rota tor has been tried
and is not up to the job.

As far as which is better, square-shaped loops or diamond,
the square loops allow a shorter distance from the Quad boom
to the bottom wi re. This permits the top set of guy wi res on the
tower to be closer to the boom. This d istance can become
critical with a large quad on a mast. A diamond shape offers
somewhat better ice resistance and the feed lines can be tied
to the bottom spreader. The electrical difference appears to
be very little. An article by W7KAR, March 1977 QST, ("Evolu·
ton of a Quad Array"), shows that the two d ifferent shaped
loops can be intermixed with no deterioration of performance.

A well built Monster Quad is expensive to build and usually
takes much more time and effort than the builder imagined.
Any corner cutting can result in a broken mess on the roof in
mid-Winter. One DXer here found that out the hard way.
Needless to say, that kind of quad works very poorly ,

After all the hard work, is a Monster Quad worth the effort?
Many DXers here th ink so. At this writing, six Monster Quads
are up in Fort Worth and more are going up. For the amateur
that is limited to one tower and boom at a modest height, a
multi-band Monster Quad along with the usual OXers tools, a
k.w. amplif ier, good location, etc., gives OX performance that
rivals the long boom monoband yagis perched on cloud
scraping towers. The quads will do it at a lower height, (about
two-thirds as high). As high performance OX antennas, the tn­
band Monster Quads in this area are installed at sixty five to
eighty feet and put their owners in the top few that dominate in
OX p ileup performance. The multiband Monster Quads are the
only antennas here that seriously challenge the dominance of
the large mono-band yagis on tall separate towers.

After several years of using quad antennas, it has become
obvious that w ith all other things equal, the multi-band quad
will equal and most times exceed the performance of a mono
band yagi of a like number of elements and offer this perfor­
mance from a lower height than the yagi. In the area are some
forty through ten meter quads. To equal their performance with
vaqis. much more hardware and expense would be necessary
and this is where the rea! advantage of a large multi-band
quad becomes apparent. It is poss ible to have an all band
antenna farm with one tower and boom with a multi-band
quad. A full size eighty through ten meter quad is on paper
here and will be going up some time in the future in the area. As
a closing note, some of the local DXers with monoband yagis
have replaced them with multi-band Monster Quads and are
well pleased with an increase in OX performance. M
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If a sudden flood or calamity of nature befalls your
community, what should or could you do? If disaster
strikes, is your radio club prepared to step in to
assist with or handle emergency communications?
The answer to these questions could very well effect
the lives of your family, friends and neighbors,

•

An Interface Concept for
the Emergency Broadcast
System and the Amateur

Radio Service
BY CHRIS PAYNE ' , W31RC

NORMAL OPE RA TlONS
The following article was presented

~recently at 8 meeting I attended of the LOCAL MUNI CIP ALITY

amateur Radio Subcommittee, which is Radio w".
part of the National Industry Advisory
Committee (NIAC), to the FCC. The tunc- Telephone

f<lion of the Subcommittee is to coor- ESS mOnllO,
1/RemOle control

dina le facilities between commercial RPU Radio station
1/ 1)\broadcasting and the amateur radio ser- studio Studio 10 Iran,mo ller p rogram

vice during times of emergency. Com- Scanner \mercia/ broadcasting relies on the AP /UPI

Emergency Broadcasting System (EBS) I
Radio ,talion transmitt er

for dea ling with emergencies or a.c . Emergoencva.c

disasters and this sys tem would be Telephone
greatly enhanced by use of amateur RPU To State, Co unty . Feder al

radio during troubled times. Broadcast C,t y hall
Though RACES and MARS do an ad- CO HQ

mirable job, there are many erees that do
not have a program set up or a clear
definition of who is responsible to

Iwhom. Chris Payne, W31RC, a memberol a.c.
the Subcommittee prepared this paper

Telephoneto first define the problem and then to 0' - Two -way rad io
fer possible solutions. I would suggest

CSthat readers with first-hand experience Police- iFire
contact Chris and let him Ilnow what has Broadcast NOTES:

been worlling or not working in their EBS • Emer ljl'!r1Cy Broadcast System
c o mm u nit i es . • K2EEK RPU = Remote Pid<. up Un it

A concept of ut iliZing the Amateur
I a.c.

TelephoneRadio Service as a backup to the na- Two-way rad io
tional system of alerting broadcast ing

Broadcaststations of an emergency was Hasp 'ta l

presented previously to the NIAC
E.......gencya_c_

*4609 Highland Ave., Bethesda MD -, Fig. 1 - Typical facilities ;n normal
2001 . a.c. operation.
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NO TELEPHONE FACILITIES

"./

EBS monitor

RPU

Scanner

LOCAL MUNICIPALITY

Radio station
st udio No broadeastinq

from studio

Limited operation
from transmitter

No Telephone or Power
Fig. 3 shows the isolation due to the

loss of both telephone and power.
Basically there is no communication
except for the hosptf al having
emergency power and two way radio
and the local radio station transmitter
on the air but transmitting little
valuable information.

NO TELEPHONE OR COMMERCIAL POWER

1/Limited operat ions ''' ',
trom transmitter

Rad io station transmitter
Emergencya,c,

Amateur Radio
If ahead of time, two meter amateur

radio equipment was set up in the
crit ical locations and if this equipment
had sufficient battery power, then the
community's essential public service
communications would have con­
tinued. In addition, via portable and
mobile equipment, information could
be obtained from throughout the com­
munity and routed to the appropriate
officials.

The local radio station is the only
means of direct communication with
the public having either automobile
radios or battery operated portable
radios. Official emergency informa­
tion for the public can be relayed from
city hall to the radi o station's transmit­
ter and announced on the air. Appeals
for assistance can be made over the
station and other essential health and
welfare information can be made com­
municated immediately.

Rad io slat io
studio

Radio station tr ansmitter
Emergencya.c.

l OC AL MUNICIPAL ITY

Fig. 2 - Losses incurred when all com­
mercia l telephone facilities are lost.

ter is lost. However the transmitter
could be on the air but negligible infor­
mation can be made available to the
transmitter site because of no means
of cornmunlatlon . City Hall cannot ef­
fectively function because the
telephones are out. Normal radios
would operate and be useful if other
than the local radio station could be
received. The remote pickup unit con­
necting City Hall with the radio station
is operational but it is of no use
because the studio is not on the air.
Police and fire continue to operate
with their two-way radios but no infor­
mation can be received via the
telephone. The local hospital also has
no telephone but can communicate
with police and fire via two-way radio.
They also can listen to the broadcast
radio.

L __ a.c.

Amateur Radio Subcommittee. It is
the purpose of thi s document to
review a possible plan for Integrating
the Amateur Radio Service into an in­
dividual community' s total com­
munication system which includes the
local broadcasting service.

Amateur radio can be extremely
useful during emergencies If ap­
propriatel y planned ahead of time. In
order to determine how the amateurs
might assist, it might be instructive to
determine how the communicat ions in
a typical small commun ity might
breakdown under adverse conditions.

Normal Operations
Fig. 1 is a diagram of the typical

facili ti es in normal operat ion ln­
cluding the conventional telephone
system, f ixed wire circuits, radio
moni toring systems and two way radio
systems such as police, fire, remote
pickup units (RPU) and CB. The typical
dependence of these facilities on a.c.
power is shown as well as what might
be the instances of emergency a.c.
power.

Loss of Telephone Facilities
Fig. 2 depicts what is lost when all

commercia l telephone facilities are
lost. The local radio is essentially not
operat ional because the connection
between the studio and the transmit-

Two way radio

Broaucast

CIty ha ll
CD HQ

Police /Fire

Hospital

Emerge r'lcya.c.

Fig. 3 . The isola tion resulting Irom
the loss of both telephone and power

facilities.

Alerting System
If the telephone system should fail

in the middle of the night, how would
the existence of an emergency be
communicated within and outside of
the community? If two meter receiving
equipment were permanently installed
at these various locations dia­
grammed and outside the community
and if a two-tone decoder were con­
nected to the output so that the
receiver would unmute when the ap­
propriate tone transmitter then an
alternate method is available.

Presently the Emergency Broad-
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NO TELEPHON E OR COMMERCIAL POWER

AM ATEUR COMMU NICATIONS

l OC AL MUNICIPALIT Y

B"llety power
1 mele. qea' Redio slal,on

5tudlo

Bdlle,y pow~'

1 meter C!t'a'

RadIo stetson transmitter
Eme.""",cy powe'

Ballery POW'!'
1 meter ""a.

B"llery power

2 ",ell" """.

C'IY h,,11
CDHq

Police Fife

I,

To and f.om olher communItIes
2 mele••~aler
Effi@'fgl'OCy powe<

Two """y radIo

B.OitdcMI

Bauery POW"
:1 mele. 'Ie'"

1 4 hour da y monuo"ng local,on '" la'9<" C, ly

IV,lla"" C I

I T~" F I

T one decode.

Vilt""" B

Repeal er 1

R~aler 1

UnmuleScanne.

Fig. 4 - The result of loss of te lephone
or commercial power facilities on

amateur radio communications. IVIlla"" A I

Fig. 5 - A possible system of two
meter repeaters and monitoring
which could inexpensively and easily

monitor for emergencies.

casti ng System has no provision tor
relaying an over-the-air alert from a
small community out . Therefore,
amateur radio might be the only
method of notifying the outside world
of an emergency with in a small com­
munity.

Fig. 5 shows a possible system of
two meter repeaters and monitoring
which cou ld inexpensively and easily
monitor for emergencies. At a location
within listening range of the repeaters,
a scanning receiver cont inuall y scans,
listening for the transmission ot the
two-tone alert ing signal. When the
signal is heard, the scanner stops and
unmutes making the message audible.
On the transmitting end the original
transmiss ion m ight be from the civil
defense center which is being manned
by a licensed amateur and the two­
tone alert transmitted by authority ot
the local Mayor.

The system ot monitoring the
repeaters would have to be worked out
in accordance with the coverage of the
available repeaters.

Emergency Broadcast and
Emergency Communications

Concept

2 Meter Communications and
Alterting System

-Two meter receiving and t rans­
mitting equipment permanently in­
sta lled where a licensed amateur is
no rmally employed as well as
authorized official locations where
licensed amateu rs ca n be summon­
ed to operate quickly.

·CD Headquarters
-City Hal l
-Pollce and Fire Dispatcher
-Hcspttal
-Locat Radio Stations

-Other locations not necessari ly hav-
ing licensed amateurs available tor
transmission to install two meter
receiving equipment or scanners
covering two meters.

·Receiving equipment equipped wi th
EBS two tone decoder which would
only unmute when offical two tone
transmission is made

-EBS two tone encoder installed only
at official control locations such as
CD headquarters or City Hall
Fwo meter repeater monitored in
other communities in similar way to
provide means of getting emergency
warning from community out to
state authorities.
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Recently in Finland 30% of that country's licensed
amateurs attended the annual SARL meeting. (The
same proportion would imply that 105,000
amateurs attend the next ARRL national
convention!). Read W2JGR's account of the
meeting.

Report From Finland

BY JULES L FREUNDliCH" W2JGR

D uring my biennial visit to Finland
last year I had the rare experience of
being the only foreign amateur pre­
sent at the annual open meeting of
that count ry's amateur radio league,
the SAAL. The open meeting is held in
connection with the SRAL Kesalelrt,
or "summer camp." The summer
camp was held between July 13 and
July 17, 1978 in a beautiful pastoral
selting of tall evergreens and birches
amid the sparkling lakes of Padasjoki
in central Finland about two and one­
half hours' drive north of Helsinki.
Here for five days over 750 OH
amateurs (f ro m a co unt ry-w id e
amateur population of about 2400)
many accompanied by wives and
children, part ic ipated In Finland's

'1 7 Nassau Blvd., Malverne NY 11 565

Miika. OH2BAD and Jukka. QH2BR.
pause with W2JGRIQH2 before
entering the summer camp
commeretive sta tion. (Photo by Roger

Freundlich)
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most important amateur radio qather­
ing of the year.

Each year a different club sponsers
the event. This year the Harneenttnna
club played host , with the club sta­
tion commemeratlve call OF3AA as
the official station of the event.
Operation of a Drake TR4C feeding a
four element monoband yagi on 20
meters provided thousands of sta­
tions around the world with a new
prefix. In addition, dozens of tn­
dividual stations operating in tents
and cabins worked all bands and
modes depending on propagation
conditions. OH3MA even had a 10
GHz station in operation.

Radio operating was mixed with
camping, swimming. sauna, eating
and general good fellowship. No
wonder approximately a record 30%
of the licensed amateurs in Finland
took part.

Each year the SRAL takes aovan­
tage of the high attendance at the at­
fa ir to hold an open meeting of the
league. On July 16 between 200 and
300 attended a lively two hour ses­
sion which covered a host o f subjects
of both internat ional and local in­
terest. Following are the high lights of
the meeti ng.

Axel Tigerstedt, OH5NW, president
of SRAL opened by emphasizing the
concern which SRAL views the forth­
coming World Administrative Radio
Conference (WARG). He publicly thank­
ed the Americans for the efforts they
are expending to preserve the present

bands and to secure additional fre­
quencies. In view of the "one country,
one vote" situation SRAL hopes that
amateur requests can be coordinated
on a world-wide basis prior to WARe­
79. The Finnish delegation (which will
include OH2KH) is expected to support
the SRAL position which is essectrauv
identical to that proposed by ARRL. In
addition, the Finnish amateurs are reo
questing the retu rn of 5().54 MHz which
they lost in 1957. They feel that the in­
creasing sunspot activi ty of Cycle 21
will make that band unsuitable for its
present point-to-point allocation in that
part of the world. Also in the 70 cm
band they are seeking a 10 MHz alloca­
tion for a.t.v. as being required tor ade­
quate video and audio separation. Axel

Hem. OH2BPN, took time out from
his military service to attend the
SRAL summer camp and pose with
Anssi, OH2Q V, Mariti, OH2BH, Risto,
OH2BCV. and Tim, OH6NU. (W2JGR

photo)



Reino, OH3MA (left) and W2JGRIOH2 (right) try a OSO on the 10 GHz link built
by OH3MA and OH3GV. (Photos by Roger Freundlich)

ing said. Without this act of extreme
courtesy and consideration we would
not have been able to submit this
report from Finland.

theULTIMATE in
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understand. Periodically the crest ­
dent interrupted the proceedings 10
explain in English, to this sole foreign
observer, the nature of what was be-

•..'

ci ted problems experienced elsewhere
where on ly 6 MHz is allocated. The
SAAL is placing great emphasis on
preparations for WARC79 and it was
fortunate so many attended the
meeting for the update.

Interest in amateur radio appears
to be at an all time high in Finland
and SRAL is intensifying its efforts to
train new amateurs. Some financial
help is being received from the
Ministry of Education with state
assistance concentrating on the
teaching of radio theory. However,
code instruction must still be ac­
complished through club efforts.

SRAL gives out club awards each
year which are made on the basis of
combined club activities such as con­
test participation, meetings, sponser­
ing of field events, training of new
amateurs, etc. This year's recipients
for first, second and third prizes,
respectively, were OH2AA, OH1AA
and OH6AH.

Two meter f.m. activity between
144 and 146 MHz is growing. Two
years ago only one repeater existed in
the dountry. As of mtd-Juty there were
seven, and by the end of 1978 it is ex­
pected that ten repeaters will be in
operation giving fair ly good country­
wide coverage. The SRAL encourages
repeater activity by contributing the
equivalent of $200 toward the initial
installment cost of each new
repeater.

Following a very spirited discus­
sion on operat ing procedures, it was
agreed that 145.50 MHz will be used
exclusively as a calli ng frequ ency.

Homage was pai d to Sig urd
"Sigge" Mansnerus, OHONI, who lost
his life with his so n Bjorn, OHO-920 in
a boat ing accident early in the year.
An OHONI memorial fund has been
set up for the t raini ng and equipping
handicapped amateurs. The fund con­
solidates resources provided by
Sigge's widow and SRA L's own
memorial fund.

The meeting was conducted com­
pletely' in the Finnish language, a
tongue which your reporter does not

There 's no question as to the
nationality of OF3AA's 20 meter

monobander. (W2JGR photo)
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The 23rd Annual
CQ World Wide
WPXContest

SSB: March 24-25, 1979
& C.W.: May 26-27, 1979

I Contest Pet'iod : Slarts 0000 GMT Saturday_
El'lds 2400 GMT Sul"ldav. Only 30 hours 01
the 48 hour con test period permitted for
Single Operator stations. The 18 hours of
non-operating time may be taken in up to 5
periods anytime during the contest. and must
be c learly indicated on the log. Multi-operator
stations may operate the full 48 hou rs.
II Objective : Object of the contest is for
amateurs around the world to contact as
many amateurs in other parts of the wor ld as
possible during the co ntest period .
III Bands: All bands, 1.8 ttiru 28 MHz,
may be used.
IV Type o f Compet ition : 1. Single Oo ­
eretor (a) All Band . (b) Single Band. 2.
Multi-operator, All Band only . lal Single
Transmitter. (only one siogal permitted). {b )
Multi-Transmitter . lone sigllal per band
permitted l .
V ExchilO9fi : sse, AS report plus a procress­
iva three digit contact number starting with
001 for the first contact u.e. 59001) . c.w..
RST report plus a progressive three digit
contact number starting with 001 l i e.
599001 1. Continue to four digits if past
1000) Mult i-transmitter stations use separate
numbers for each band.
VI Po ints: 1. Contacts between stat ions on
different continents; count 3 points on the
loll , 21, and 28 MHz. bands. and 6 points on
the 7 , 3.5 and 1.8 MHz bands.

2. Contacts between stations in the same
cont inen t but not in the same country ; count
1 point on 14 , 21 and 28 MHz. (Exception :
Contacts between different North Amer·
jean countries count 2 point on 14 ,21 and 28
MHz. and 4 points on 7 . 3.5 and 1.8 MHz.
This applies to North American count ries
only).

3 . Contacts are permitted between stations
in the same country for t he purpose of
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obtaining a Prefix multiplier , but have no
GSO point value.

4 . A Station in a call area different than
that indicated by its call sign is required to
sign portable. The portable Prefix would be
the multiplier as indicated in Section VII
(below) .
VII Multiplier : The multiplier is determined
by the number of d iffe ren t pref ixes worked.
A " PREF IX" Is counted o nce during the
ent ire contest rega rd less of how many t imes
t he same p refix is worked .

A " PREFIX" is considered to be t he
t hree letter/number combination which fo rms
the first part of an amateur rad io call. (1'111.
W2 . WB3, K4 . AA6. WD8. 4 X4. DL7 . G3.
lT9. KH2 . AL7 , NP2, WP4. 9M2 , CT9. 4J9,
PY7 , VK4. JE3 . VE3. etc.I . See the WPX
Awards Program information if additional
clarification is necessary. It is available from
K6XP.

Special event. commemorative and o ther
unique prefix stations are also encouraged to
participate.
VIII Scoring ; 1. Single Operator (a) A ll Band
sco re, to tal OSO points from all bands mult i­
plied by the number of d ifferent Prefixes
worked (b ) Single Band score, OSO points on
t hat band mu lt iplied by t he number of
di ffe rent Pref ixes worked. See VII.

2. Multl.Qperated stations. Scoring in both
t hese categories Is the same as the All Band
scoring for Single Operator.

3. A station may be worked o nce on each
band for OSO point credit However. prefix
aedit can be taken only once regardless o f
the band .
IX ORPp SECT ION : ISingle Operator On lyl,
Power must not exceed 5 watts output to
Qualify for ORPp section competition. You
must denote QRPp o n the summary sheet and
state t he actual max imum power o utput used

for all claimed contacts. Results will be
listed in a separate QRPp section and certifi­
cates will be awarded to each top scor­
ing ORPp stat ion in the order indicated in
Section X. These certificates will be marked
ORPp and show your power out put . QRPp
stations will be competing only with o ther
ORPp stations fo r awards, All o ther lntcrma­
t ion contained in t hese rules is applicable to
this section,
X Awards ; Certi ficates wi ll be awarded
to the highest scoring station in each category
lis ted under Sec. IV.

1. In every part icipating country.
2. In each call area of the United States,

Canada, Austral ia. and Asiatic USSR .
All scores will be published. However , to

be eligible for an award , a Single Operator
station must show a minimum o f 12 hours of
operation. Multi -operator stations must show
a minimum o f 24 hours.

A single band log is eligible for a single
award only . I f a log contains more than o ne
band it will be judged as an all band entry .
unless specified otherwise. However , a 12
hour minimum is required on the single band.

In countries o r sections where the returns
justi fy , 2nd and 3rd place awards will be
made.

XI Troph ies & Plaques; (Donors)

558

1. WOR LD-Single Operato r , Single Band
(Jack Reichert. W3ZKH)

2. WOR LD-Single Operat or All Band.
(North Fl orida OX A ssn.)

3. WORLD-Multi-operator Single trans­
mitter. The Ted Thorpe, ZL2AWJ Memorial.
(Don M iffer. W9"VNV)

4 . WOR LD-Multi--operator . Mufti·trans­
mitter. The Chuck Swain, K7LMU Memorial.
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A ll Band .
Mem orial.

(Don M iller. W9WNV)
5. USA-Single Operator. Single Band. The

Joe Johnson, W50BM MemOf'ial. (Richardson
Wireless K l ub)

6. USA-Single Operator. All Bam.
(Bob Epstein, KalA )

7. CANADA-Single Operator, Single
Band. (Gene K rehb iel, VE1KB)

B. CANADA-Sing le O perator, All Ba nd .
(Garth Hemit ton, VE2V Y)

9. WOR LD-Club Competition. The Bud
Abraham, VE1VR Memorial. (Canadian OX
A ssn.} -SSB & C W lo gs.

10. WOR LD-ORPp. Single Operator only.
Wavran A m ateur Radio A ssn.)

11. WORLD--Contest Director's Plaque.
To the Expedition especially organized and
operated in the WPXI SSB Contest t ha t the
Committee considers the most worthy. A
minimum of t hree logs must be rece ived in
th is category. (Bern ie Welch, WBIMZ)

12. WO R LD - Single Opera to r, 21 MHz..
(Lee west, KH6BZF)

c.w.
1. WOR LD-Single Ope-etcr, Single Band.

(Pedro p jza Jr .• KP4 RF )
2. WORLD-Single Operator, All Band.

(Canadian OX A ssn.)
3. WORLD-Multi·operator. Single t rans­

mitter. (Ron Blak e, N4 K E)
4 . WOR LD - Mult i-operator . Mu lti·trans·

miner. (North F lor ida OX A ssn.}
5. USA- S ing le O pera tor ,

T he Charles Rhines. W7VI U
(Cork er A. Rhines, WBEAD)

6. CANADA_Mult i-opera to r, S ingle
transmitter. (Tehrahedral Contest Circle)

7. WORLD-Contest Director's Plaque.
Expedition. Requirements same as for SSB.
(Bernie Welch, WSIMZ) IExcept fOf' Contest
Director's Plaques, the awards are for high
secret. WORLD Trophy & Plaque winners
may win the same award only once w ith in a
two year period, This does not apply to any
USA, Canada, or CO Special Awards. (Wa tch
W1WY's Co ntest Calendar fo r announcements
of ad d it ional T rophy d onors).
XI I Club Competition; A t rophy will be
awarded each year to the club or group that
has t h e highest aggregate score from logs
submitted by members, T he club must be a
local group and not a national organization.
Participation is limited to members oper­
ating within a local geographical a rea. (E x­
ceprion: D Xp edi ti ons especially org.;mized for
operation in the contest and m anned by
m embers.) l nd fcate your club affilia tion. To
be lis ted, a m in imum of t h ree logs m ust be re­
ce ived fo rm a cl ub.
X III Log Inst ruct ions: 1. All t imes m ust
b e in GMT. The 18 hour non-opera t ing
periods must be clearly shown.

2. P ref ix multipliers should be entered
only the FIRST TIME they are contacted.

3. Logs must be checked fo r duplicate
contacts a nd p refix multipliers. Recopied logs
must be in their original form, wi th correc­
tions cl ea rly indica ted.

4 , A Prefi x check list is not only d esirable
but a must for proper contest opera t ion. ( I t is
recommended tha t you al so send it alo ng
w ith your co ntest log ,)

5. Each ent ry m ust be acco mpanied by a
S ummary Sheet listing a ll scoring info rm a­
t ion. t he ca tegory o f competi tion and t he
contestant's name a nd mailing address in

BLOCK LETTERS.
Also a signed declaration that all contest

rules and regulations for amateur radio in the
country of the contestant. have been ccsev­
ed.

6. Official log and summary sheets are
available from ca. A largf1 self-addressed
envelope with sufficient postage or I Res
must accompany your req uest.

I f official fo rms are not available you
can make voc r own with 40 contacts to the
p.,..
XIV D isqualification ; Violation of amateur
radio regula tio ns in the country of the COO,
testent. or the rules of the contest. unsports­
manlike conduct. taking credit for excessive
duplicate contacts; unverifiable 050'$ or
multipliers will be deemed sufficient cause
for cnsc uauuceuco. Actions and decisions
of t he CO WPX Contest Committee are of­
ficial and final.
XV Deadl ine : A ll entr ies must be postmark­
ed no later than May 10, 19 79 for the SSB
section and July 10, 19 79 for the C.W. sec­
tion . Ind icate SSB or C.W. on envelope.
From rare iSOla ted areas the deadline will
be m ade more fle "ible. Your support is ap­
preciated .

Logs go to: CO WPX Contest Cornmlttee.
14 verceveote- Ave., Port Washington, NY
11050 USA.

Please remember to send in early for the
1979 WPX Contest Logsand

Summary Sheets,

January,1979 • CO • 83



This month b y

ROD LINKOUS, W70M

DX
News of commu nications arou nd the world

Eric Rogers, 9H4G, is Manager of the 9H4 OSL Bureau and Vice·Chairman of
the Gozo Amateur Radio Society. Eric is retired, age 68, ex·G3HGX and holds
Single Band WAZ, S.S. B. WAZ, 5 .$ .B. WPX with 1000 prefixes confirmed plus
the CO 5 .5.B. OX Award with 275 coun tries con firmed. He has earned over 100

separate OX awards while running less than 200 watts.

MERRY CHRISTMAS AND A
HAPPY NEW YEAR! FELIZ

NA VJDADI FROHLICHE
WEIHNACHTEN! JOYEUS NOEL!

BUON NATALE! KELLEMES
KARACSONYT ES BOLDOG

UJEVET KIVANUNK! HAUSKAA
JDULUAl S RQZHDESTVOM

KHRf$TQVYM! SHINNEN
OMEDETO! GLAEDELIG JULt

NODLAIG MHAITH CHUGHAT!
KULL AM WA ANTUM BEKHfR!

WESOLYCH SWIONTf
CHANUAKH LESINCHAHI

ST'ASTNE VANOCEt CH 'ING
CHU YEH SU SHENG TAN !

to DXers the wortd over trom the staff
of CO OX Department.

5-Band WAZ
Last month's (December, 1978) OX

column listed the rules for CO's new

P.O. Box 205, Winter Haven_FL 33880

These 2 gentlemen, Julio Bad;n~

CX6CW, and Andres Cervievi, CX1CU
(left to right), manage the Uruguayan
QSL Bureau. Any card sent to P.O.
Box 37 in Montevideo reaches its
destination through them. (Photo via

CX2AQj

5-Band WAZ. The starting date for this
award is Jan. 1, 1979. If you don't have a
copy of the December, 1978 issue, rush
a self-addressed, stamped envelope to

WAZ. Award Manager Leo Haijsman,
W4KA, for an appl ication blank and a
copy of the rules. Leo's address is 1044
Southeast 43rd. St., Cape Coral, FL
33904.

DX Bulletins· We Need Them And
So Do You!

The first issue of the new year is an
appropriate place to express our ap­
preciation to those who edit and
publish the weekly and monthly OX
publications which are so useful to us
in preparing our column. A monthly OX
column is no better than the Intorma­
tlon it receives, and we rely heavny on
the OX bulletins.

It is also important lor you, the in­
dividual OXer, to have a steady, reliable
source of current information. The
monthly magazines, such as CO, go to
press over 2 months prior to delivery to
subscribers and the newsstands.
Therefore, the monthly columnists can­
not keep you up to date with the latest
events in the world of OX and OXpedi·
ttons. A ll ac tive DXers should
subscribe to a bulletin which can pro­
vide ti mely DX news. At the present
t ime, we receive the following, listed
alphabetically with address and name
of editor:
OX'Press . A J. Dijkshoorn, PA0TO, Jan

van Gelderdreft 11, 2253 VH
Voorschoten, The Netherlands.
Published by V.E.R.O.N., but OX
portion is in English.

Grupo Argentino De C.W. . Alberto U.
Silva, LU10Z, Bolivar 1266, 1854­
Longchamps, Buenos Aires, Argen­
tina (In Spanish.)

Long Island OX Association Bulletin· J .
Harvey MCCoy, W2IYX, P.O. Box 173,
Hunt ington, NY 11743.

Long Skip . Alan Leith, VE3FRA, 53
Aquaoate Drive, St. Catharines, On­
tario L2N 3R9. Published by the
Canadian OX Association.

Mail-A-Prop - George Jacobs, W3ASK,
11307 Clara Street, Silver Springs,
Md. 20902.

North Florida OX Association News .
Billy F. Williams, Jr., N4UF, 911 Rio
St. Johns Drive, Jacksonvill e, FL
32211.
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The "CAR/BE '78" DXpedition shown at Spanish Point, Montserrat, location of
VP2MBC. Right to left are Alex, W1CDC; Joseph Skerritt, Telecommunications
Officer; his assistant, Errol Martin, VP2MO; and Mac. WA 1ZSW. The VP2MBC
operation was visited by these officials from the Ministry of Communications
and Works which is the department of government which issues licenses on

Mon tserrat.

160 Meter ax Bulletin -Stewart 5. Perry,
Wl BB, 36 Pleasant Street, Winthrop,
MA 02152

The Dxer - Publ ished by the Northern
California OX Club for its members
only. The address is withheld at the
club's request.

The aXers Magazine - Gus Browning,
W4BPD, P_O. Drawer OX, Cordova,
SC 29039.

The Totem Tabloid-Al Clark, K7UR,
Western Washington OX Club, 6792
Beach Drive, S.W. Seattle, WA 98136.

West Coast OX Bulletin - Publisher
Hugh Cassidy asks that the address
not be printed at this time as the sub­
scription list is full. Borrow a copy
from a neighboring DXer.

DXpedition " Caribe 78"
"Cartbe 78" by Alex, W1CDC, and

Mac, WA1ZSW, went off on schedule in
July and August using the calls
PJ8USA from Sint Maarten and
VP2MBC from Montserrat. The first
contacts were made via the Oscar 7
modes A and B, all using high speed
c.w. Over 105 contacts were logged via
Oscar with stations in Europe and the
Americas. Operations on 10, 15. 20, and
40 meters tallied 3200 contacts, mostly
on c.w. A spec ial effort was made to
work stations in the far east. Planned
operations to Anguilla and Guadeloupe
were cancelled due to a menacing
tropical depression. See accompanying
photograph.

LU3ZY - South Sandwich Island
A scientific base has been establish­

ed on rare South Sandwich by an
Argentine Navy group. An amateur sta­
tion, LU3ZY, is a component of the ex­
pedition and is reported to be act ive on
c.w. (Tks LU1 DZ)

Here and There
New Canadian Checkpoint - The OX
Department is pleased to announce
that Howard Mart in, VE7AFY, has join­
ed the CO OX Awards Advisory Com­
mittee as representative of the Fraser
Valley OX Club in British Columbia .
Marty has been an active OXer for 7
years, is president of the c lub and has
been the VE7 05L Bureau Manager for
the past 21/2 years. He will be able to
verify cards for Canadians in the
western provinces who wish to apply
for WAZand the CO OX Awards. His ad­
dress is "45-9960 Wilson Road. Ruskin,
British Columbia V0M lAG Canada.
Allen R. Friedman, K6YRA - Is the first
W /K amateur to qualify for Single Band
WAZ on 15 meters. He qualified for cer­
tificate 117 on Sept. 26, 1978. AI was first
licensed in 1957. He is ex-V\I9YRA on
the CO Honor Roll and also earned
Single Band WAZ on 20 meter s.s.b. He
has worked all the countries except
VS9K and has 316 confirmed on the CO

5.S.B. Honor Roll. He uses Drake equip­
ment to a Setement. 15 meter beam up
62 feet.

AI is a member of the Southern
California OX Club and is employed as
Store Manager for Ham Radio Outlet in
Van Nuys. Californ ia.
SM0GMZ, OSL Manager for VU2TS ­
Report s that he has been unable to get
logs from Ganesh for several months
and cannot send any more OSLs until
the logs are received. Be patient please.
WAZ Manager, Leo Haijsman, W4KA·
Was on a trip to Singapore, Hong Kong,
Japan, Manila, Nepal, India and
Thailand during the period Oct. 25 -Nov.

Jorge Vrasalovich, LU7XP, age SO, is
the active DXer from Tierra del Fuego
at the southern tip of South America.
Jorge uses a Yaesu FT-101B and an
FL-2000B linear to a 3-efement beam
and has confirmed over 200 countries

on c.w.

25. As a result Leo may be a tad behind
on checking W/J.2. applications. If so,
hang in there because he'll catch up
soon. Leo is a real workhorse.

VR6TC - Dr. Charles M. Moser, W6HS, is
now OSL Manager for Tom Christian
and will make skeds for those who
need Pitcairn. Small contributions for
the fu nd which supplies gasoline for
the generator will be greatly ap­
preciated. W6HS has a new OTH. You
can reach him at 10861 Langdon Ave.,
Mission Hills, Cal ifornia 91345. As
always, include a sett-edcressed .
stamped envelope with your OSL.
707BC - Malawi has been all the air for
some time due to political reasons.
However, if you worked 707BC before
the blackout he will be happy to supply
you with a OSL. Send your card to Peter
A. Conway, P.O. Box 5595, Limbe.
Malawi, Africa. with a self-addressed
envelope and IRC's. Do Not Put His call
Letters or Your call Letters On The
Envelope as amateurs are off the air in
Malawi by government decree.

The QSL Manager
Several interested readers have

recently asked for more information on
the duties and responsibilities of a OSL
Manager, and on the route to follow in
becoming a OSL Manager. The follow­
ing info was provided by CQ's W/J.2.
Manager, Leo Haijsman, W4KA, who is
himself an outstanding OSL Manager
and a good all-round OXer.

"The OX Fraternity has been bless­
ed for many years by the availability of
excellent 05L Managers for many rare
OX stations. There is no better way to
insure receiving a OX OSL card than
through one o f the many OSL
Managers, in the United States and
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CO OX Honor Roll
The CO OX Honor Ro ll recognizes tnose OXers who have submitted proof o f co n­
firmation with 275 or more countries lor the mode ind icated. The top SSTV OXers
are also listed. The ARRL DXCC Country List , LESS DELETED COUNTRIES, is us­
ed as the country standard. Total number of current countries on the DXCC li st as
of this listing is 319' . Honor Aolilisting is automatic when submitt ing applicat ion
or endorsement for 275 countries. To remain on the CQ OX Honor Roll , annual up­
dates are required. Honor Roll updates may be su bmitted any time, in any number.
Updates indicating " no change" will be accepted.

W8ILG .. , ... ,285
N6AW , . 284
W70M . .284
13LLO, 283
JHlVRQ , .. , .282
K3EH . . 282
OK1MP ., .. , .281
W7JYX . . ... 281
K8LJG. . .. 280
WB2RLK 280
VE7HP , .280
9H4G ,279
OJ2AA . . . 276
K9PPY . . . . , .276
VE3FJE. , . 276

K4CEB .. , ... ,287
N5CW, , 281
DJ7CX . . . 280

WD6DXU ,299
N4MM 297
W9SS . , ,297
F9MS . . . .. 295
N6AV . .295
DK6KG , . . . 293
JH1EIG, 293
DJ9ZB , . , 292
K9AF 291
VE7CE .. , .. , .290
W6FET , .... . 290
DnC )( .. , ,288
OE3WWB 288
YS10 ... . . 286
W4MWT . 285

K9MM .. ,
DL3RK, . ,
WA8DXA .

The WPX Program
Mixed

"" N5FG 678, DL7JK
677 . N5RA "" , K~VSX

5.5.B.
1082 .. ,1Sl' NZA "''' PP8DO
1083.. , KL7AF

C.W.
1724 .. ,EA7AAW 1729 , .. 9H1ED
1725 .. OK1JMW 17JO , .. 15IRM
1726. .JA2TK 1731 . W7XN
1727 , .DM4FZM 1732, . ,JE1JKL
1728, .. KL7AF

WPNX
123, . WN4KKN 124 , KP4EQF

Endorsements

Europe
No, Amellca
Ocean ia;
So. America ;

15 meters .. ,HI8MOG
20 mete's. KL7AF
Atll ca: K8LGJ. WBCNL.
Asia, K8LJG, CX9CO. N5RA. KL 7AF, EP2TY,

W8CN L
N5RA , DL7JK. PAGASD, KL7AF. W8CNL.
KL7AF, GM4DKO, W8CN L.
N5RR. N5FG, WBCNL.
K8LJG. WBCNL.

Mixed , . , ,400 DL7J K, 450 PAGASD. KGZFL. 500 N5FG.
OE1JKW , 600 W6LC. N5RR. 650 W2HAZ. K4ZYU
700 VE7IG , W1 CNU, CX9CO. 1050 W6CNL. 1500
VEJGCO. 1600 YU2DX,

SSB .. 300 ISGNlA, KL7A F. PP8DD. 400 11AYS 600
VK3SM. K8LJG, 650 CX9CO, 1100 K2VV, 1300 18KDB.

CWo . , . . ,300 EA7AAW. OK1JMW. JA2T K, KL7AF.
9H1ED, W7XN 350 OK1DVK, OM2BYJ, 15IAM 400
K6ARE, DK8NM 450 OE1KJW, VE7CNE, 500
OKlOKW. 550 K4CK. 600 JE1JKl., N6UH. 650 LZ1XL.
800 VEl MF. 950 K2VV. 1300 DL lOT. 1400 W8KPL.

Complete IUles and applical ,on 100ms may be obta in­
ed by send<nll a business·sIze. sel l-addressed. slamped
en,elope (lore,gn sla tlons send exI ra postage if air ·mail
des""dl 10 " CO WPX Awards" , 5014 M,ndora Or.. Tor·
rance, Calif, 90505, U,S.A,

5.5.T.V.

SM5SB . .. J07
W6YM V .. . . . ,307
OE2EGL , .. , . 306
VE2WY . .. . , .306
ZS6LW . ..306
WGSD . , J03
YV1KZ 303
ZL1AGO. 303
DK2BL. . J02
W~SFU .. , .. , J02
EA4LH. . . . ,J01
VEJOMT . , . J01
15WT. 300
HP1JC , .... .. 299
K6XP , .. , .. , . 299

5.5.B.

c.W.
W2GT. . 305
N6AV 303
W4BQY .. , ., .301

.311

""... 306
aoe

W4SSU . .312
I~ZV .. . . .. 311
W6EUF . 311
W90LO ... , .. 311
K6EC , . , .. 310
SM6CKS . , ... 310
W4UG. ..310
K6JG , , .. 309
K6WR , ., 309
WA2EOQ 309
F2MO , J08
18YRK ., .. . . J08
K9MM . , .. , .. 308
W4DPS, .. , .. 308
ZL3NS , .. , .. ,308
OZ3SK. . . . , J07

DL7AA . .
W8K PL . ,
K6JG ,
waowc

W8YEK . . . 108 G31 AO . . 110

·S1G · Scutnern Sudan and 4U l - Unoted Nat,ons adde<llll is liS!,

K2FL . " , 317
WA2RAU 317
K6YRA , .316
W2TP ., ,316
IG AMU. ,31 5
W90WQ . . 31 5
mJ1 , . . , 315
G3FKM .. , .. ,314
W4EEE . . . • . . 31 4
I8KOB, .,313
VE3MJ , 313
XE1 AE . , , 313
F9RM .. .... 312
K4MQG . .. 312
VE3MR . , .31 2
W3AZD . ,312

W6PT 317
K6EC . . 315
ON4QX, .. . . 31 5
Wll ID , .. , .. ,. 314

1. c .a. Magazine-14 vanderventer
Ave., Port Washington, L.I. N.Y. 11050
2. West Coast OX Bulletin-77 Cole­
man Drive, San Rafael, CA. Zip : 94901
3. American Radio Relay League-225
Main Street , Newington, Conn . Zip :
061 11
4. Geoff Watts (OX Bullet in)-62
Belmore Road, Norwich, NR-7 OPU
England
5. Long Island OX Association-P.O.
Box 173, Huntington, N.Y. Zip: 11743
6. J.A.R.L. (Japan)-P.O. Box 377,
Tokyo, Japan.

" The OX column written by John
Attaway, K4I1F, CQ OX Editor, has a
sec tion in his column devoted to aSL
Managers, and aSL'ing in general.
K411F pioneered the idea of a printed
register for those interested in becom­
ing aSL Managers. The July issue of ­
QST page 57 is a good example of, sta­
tions who want to be QSL Managers,
this information is under the headi ng
"Potential QSL Mangers" " .

"While waiting for a OX station to
request your services, it is recom­
mended that you carefully consider
the manner in which you will perform
the QSL service and establish a fixed
pattern of operation,

"After being contacted by a O.X. sta­
tion, I have found that in my reply ac­
cepting his request I should include in­
formation on the followi ng items:

1. A discussion of my personal ama­
teur activttes.

If you worked rare Fernando de
Noronha Island in May, 1978 it was
this man, Carlos A. T. Albuquerque,
PY70D, of Recife, Brazil who was
operating from the island at that time.
The QSL Manager for the operation is
Frank Rogers , WA4MDS, 2835
Woodland Park Drive, NE, Atlanta, GA

30345.

overs eas . The number of aSL
Managers worldwide exceeds 2500, of
which about 1500 are U.S. amateurs
who put in many hours of time serving
the OX cause.

" Let us begin by stating that the
monetary compensat ion received by a
aSL Manager is abso lutely nil.
However the big compensation to all
aSL Managers is the realization that
they are performing a very special type
of work to a select group of amateurs,
although if you listen to the language
used in some of the pile up's you may
wonder where this select group left
their courtesy and regard for their
fellow amateurs. Even with this unique
characterist ic, we find that these same
amateurs are human and that once the
D.X. bug bites it sometimes implants in
one booth a zeal and zest that is
somewhat hard to control , when a rare
O.X. stat ion is on the air.

" If you would like to join the aSL
Managers group, where hard work and
ofte n long hours produce only the
sense of being of service, we could
recommend that you contact one or
more of the following organizations:

Pat, KV4CI, plans to discontinue OSL­
ing in the near future . After 50 years
he is becoming weary of signing
cards and says it is time to retire.
After Jan . 1, 1979, he will only OSL his

160 meter contacts.
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S . .. JABEAT

57. wazx

40 Me ter C.W.

Some Dont's 01 a QSL Manager
1. Never send out a QSL unless the

call letters are in the log.
2. Never send out a QSL unless

one is first received.
3. Never guess at the data in the

log (return log for confirmation)
4. Never send out a blank OSL card

to anyone.
It is the prime responsibility o f the
OSL Manager to make out an ac-

Dr. Harry Cincura, OK9RA, is a
pediatrician and OXer in Samarin,
Czech os lo vak ia. Harry 's favor i t e
leisure activity is OX and Contes ts
and the CO Worldwide OX Contest is
his favorite. He was the first OK to
earn the USA-CA award. Harry uses
an FTOX-505 exciter to a homebrew
linear and a 2-element cubical quad at
12 meters. He is 46 years young.

(Photo courtesy K6XP)

a SL cards I have processed, se ldom
do I find one that is not in the log.

The CO OX Committeeman in the
maritime provinces of eeetem Canada
is Stan parsons, VE1RYlof above
Riverview, New Brunswick. OM Stan
can check OSLs for Canadians apply·
ing for WAZ, Single Band WAZ or the
CO C.W. and S.S.B. OX Awards. Jack
Reed, VE3GMT. continues to be on
the Committee and ts the most con­
ven ient c hec kp oin t for central
Canada , while Howard Martin.
VE7AFY, ;s now handling the western

reaches of VE-Iand.

1357.. SM1FWZ
"358 .. ,W9N O
I.3S9 .. JR1FYS

"'" 0><=1361 OKeKS
1362 lZ2JF
1363 . OK76J
1361 .YU3AE
1365 .. K2tGW
1366 ,J" l PtGIPZ
1361 . K9\JTS

U.7 W6TC
13«8 N2UN
U.9 VE3CXL
Q50 WB6NJW
135 1. .. ZPSRS
oI3S2. _.JAIVAO
IJS.J. _.K8NW
1351, .. AElIX
13SS ... YUlVKR
1356 . ,KISXO

All Phone
516 ... OllEY

11"1e comptele 'ul,es lor WAZ ",' e tound in lI'Ie M",y, 1916
Issue 0 ' CO ",pphcatlon bt,,,,nks ",nd fep"nts of the 'utes
m",y be obta tned by send,ng a S<llf·add'essed stamped
en,elop*! to the WAl Man",ger. Leo Ha'l sman. WIKA
lOU Southeasl 13 Slreet cape Corat.. Florida 33901, Ap.
phcanls fo rwa'dlng a SL C""ds direct to l he WAZ
Man"'lle" shoutd include sutficien l postage 10' the
,el urn o t the a SL ca ,ds

aSL Manager. Th is will relieve the
O.X. Stat ion of the burden 01 mail ing
the cards to you . However, as an
emergency measure I generally send
about 100 cards to the OX Station for
him to use in rep lying to cards which
come to him direct.

" In your first leiter also s late that
you will notify amateur publications
and the OX Associati on s that you
are his aSL Manager. The organiza­
tions you shoul d notify are the same
as those you contacted, when you of­
fered your service as a aSL Manager:
For example: CO Magazine, OST
Magazine, etc. I find it very desirable
to send the OX Station a supply o f
address labels, not the small variety,
but your comp lete address on a 1 x 3
adhesive label. and be sure to t ype on
each the words United Sl ates.

" Last but not least. in your letter
make it very plain that you as his OSL
Manager will not send out OSL cards
unless the call s appear in his log
sheets. It is surprising to note in this
connection that of the hundreds of

1521 . .WA7$LC
t522 .. WAIZlP
tS23 , . EA30J
1521 .WElIRTZ
I52'S OlJUH
1526 OK9KO
1521 F680S

20 Meter C.W.

C.W.·Phone

168..VE1OEN
169 , VE3AKK
110.. , " " I VK
111 . WA6WZO
112 . . .GICHP

1... K6YRA (Fi'st U,S, Slatlon to oet thIs aW""d)
S.. . Nn o

The WAZ Program
Single Band WAZ
15 Meter Phone

ALL BAND WAZ
5.5.B.

20 Meter Phone

2. Log data, (when to forward)
3. OSL printing and who will pay for

the cards
4. Extra cash for postage needs
5. Where should OSL cards be sent
6. Who will not ify organizations of

the new OSL Manager relationship.
Let us discu ss each of these 6

items in more detail.
" In the matter o f getting ac­

quainted I find it desirable to give th e
O.X. Station a thumb nail h istory o f
myself, my OX accom plishments
and a sentence on the family and the
station faci lit ies. As an added gesture
I generally supplemen t th e le tter wi th
a picture o f myself at th e rig.

" After we are aquainted I make th e
following suggestions on how we
should coordinate our activitles. If he
is an act! ....e amateur, I suggest that
logs be forwarded to me every 2
weeks, and I feel i t is imperative that
the log sheets be num bered . If he is
only moderate ly act! ....e I recommend
that the logs be forwarded every month,
and that all logs go via air mail. The
next most important item of course
w ill be hi s OSL cards. I usuall y send a
sample copy of a a SL card that I am
now using and ask him approve it or
make what changes he may wish to
make. At that l ime I also sugges t that
the a SL cards be printed here in the
States as the price will generall y be
lower than across th e pond. For an ac­
tive O.X.'er it is recommended that
2,000 cards be printed, whereas for an
average O.X. Station 1,000 cards
should last a long time. When reply.
ing, advise the station the approx ­
imate cost of the OSL cards and sug­
gest that an extra $5.00 or $10.00 be
included to pay for postage to those
non-deserving amateurs who do not
include an SASE with their aSL
cards.

" As for th e aSL card itself, the car­
dinal rule is Keep Them Simple. This I
can not stress enough ." One side is a
must, however, if you insist on a card
printed on two sides, be sure the call
letters are on both sides of the card.
Most awards, includ ing WAZ, WPX,
and OXCC are only concerned with
th e log data. Preferabl y the data
should be arranged across the card
by: Station, date, GMT (t ime), band
RST and mode. When a aSL Manager
has a number o f cards to process, it is
imperative that the cards be simple.
An exampl e o f a card which is easy to
process is th e one I now use for Sta­
t ion 9K2FX, reproduced here for your
in fo rmat ion. With more and more s ta­
tion s appl ying for the worked all
zones award, it is recommended that
the zone be shown on the card .

" It should be suggested to the OX
Station that he ha....e all U.S. and
foreign aSL's come direct to you. his
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324, .. W84RUA

S.S.B. Endorsements

The CO OX Awards Program
5.5.B.

Complete rules and app lication fo rms fm the CQ OX
Awards Program can be obla ined by sending a business
size, No, 10, envelope, seil·addressed and stamped 10:
"CO OX Awards", 5632 41th avenue S.W, Sealtle .
Washinllton 98136 U,S.A..

310 K2FU317 275 ... VE7CEi290
310 K6VRA1316 275 . . ,W4MWTI285
31O W9JTI315 275 . . . VE3FJE/276
310 18K08l313 200 .. ,VK3A KK/220
310.. ,W9QLD/311 200 . . ,WBgRTZl200
310 K6ECl310 150.. ,KgHSC/151
300 K9MMI308 150.. ,KIIGTI150
300 .. ,VE2WYi306 150.. ,W86NJWi l 50
3OO ... WgSD/303 3.517MHz . . .W2RS

C.W. Endorsements

OJeMA · clo OHeNA
PJ2PE · Via 80. 363, Cur·

acao , Netherlands An·
ti l les

SU1AL · To Louf1y Morsy
er Mahdy, 13 Giza·Slreel,

·12 G,za. Egypt
ST2SA· For operalion by

K5YV, OSL to K5YV.
Fo r regula r ST2SA
conlaclS QSL 10OJ9ZB

STgRK · cio OL7FT
SnVY · K5YY
SVUH • To DJ9ZB
TA1ZB· clo 18YCP
TF3US • Via P.O. Box

1058, Reykjavik, Iceland
TR8RG • To DA lCZ. A.

8eil , Zugspitlerstfasse
42, 0-8013 Gronsdorl,
West Germany

VE1MTA . cio Upper Air
Stalion, Sable ISland,
P.O, Box 40, Elmsdale .
Nova sccna BON l MO,
Canada

VKaAS • Via VKUAT.
340 Gil lies Sl .. Thorn ·
buoy, Victoria, 3071 ,
Aust ralia

V01LXlSU · To VE31WI
VP2ECW . clo WB4BOZ
VP2EKK . Via WA3HUP
VP2EA · To WD4BRE
VP8MX . clo GM31TN
VRJAK . Via KH6AHZ,

Box 30323, Hono lulu ,
HI 96820

VS5XU · To DLlLO
WB6BRWIOZ • clo Box

395, APe, New Vork,
NY 09611

WaZH/KP1 . Via Randy
Rowe. NgTG . 3237
ConneCl,cut A.e., St,
Char les, MO 63301

XE1CCK . To Bo. 117,
Puebla , Mex ico

VB3KA · cto J Sotyakan t·
Jana, P,O. Bo. 27, Sura·

baya, Indonesia
YS1QMV · Via W3HN K
YS1RVE · To WAltJVJ
ZB2BU . c/o Box 292,

Gib,.lIer
ZB2EE · Via WA6RT
ZD8AG . To K8VIO
4088U1 . CIO JAl UT
4S10A · Via W3HNK
4S7EA · To WB90QU
5H3FW · cio DF4TA
5Z40l • Via N4PFI

W84UAN
5Z4PW . To Box 14445,

Nai'obi, Kenya
5Z4RT . cio 18JN
6V5KG . Via VE3KGK
8R1A . To P.O. Box 25,

Georgetown, Guyana
9G1JI . c/o Box 1835,

Kumas i, Ghana
9H1ED · To WA1YYX
9M2FK . Via VU4HA
9VlTK · To JA6RIL

73, John, K41 1F

CE9AT • Via GE2BIO,
Antarctic Dept, Nayal
Postotfice. Valparaiso,
Chile

C31NM . To PAgGIN
C31QR · c/o PEgMOT
CM2HB . Via ON5YL
CN8AK . To WA3HUP
C02HZ . clc P.O Box I ,

Hayana, Cuba
DF1 CFIOHIT Via Box

395, APO. New York .
N,Y. 09611

EI43BUNIOD5 . To U N.
Peace Keep ing Fo,·
ces, Beirut. Lebanon

EL2EU · clo W3HNK
EP2MS • Via W8CXS
EP2SL . c/o G3Xes
FaDUUFC · To OK6AS
FB8XS · cio F5VU
FM1WU • Via REF" 2
Squa,e Trudaine. 75009

Paris. France
FP80X, FP8ML and
FP8HL · c/o REF
FP8DH and FP8VV . Via

K90T8
FR7BUIP · To F6EQN
n gEOL . cio REF, 2
Square T",daine, 75009

Paris , France
H44CD · Via W48AA
HBgAIC, HBltBNP &
HBgNL To H89AIG,

H89 8 NP &. H89NL,
respectively .

HC2T1 · clo P.O. 80x 6627
Guayaquil, EcuadOf

HG8RlT . Via HA8UD
HHSOX & HHsHA • To

P,O, 80. 524071, Mia·
mi, FL 33152

HKaBBF . clo 80. 133,
San Andres Island,
Columbia

HZ1BSI8Z4 · Via DJ9ZB
IA5DMK · To 12DMK
J3AJ . eto W3VW
J28AY · Via F6ETO
JG1DUNIJDl • To JH 1FSF
K411frTF3 . c/o W4KA,

10<14, Soulheast <!Jrd,
St. , Cape COfal, Fl

"""KC6MK · Via Box 8, Pon ·
ape, Eastern Caroline
Islands. 96941

KM6FC . nd KM6FO
To Bo. HXl, FPO, San
F' anci sco, CA 96614

KP4EAI · clO W4 KA, 1044
soumeaet 43rd. St ..
cape Coral, FL 33904

KV4KC · Via W4KA, 10<14
Soulheasl 43,d, 51. ,
Cape Coral . FL 33904

LU1N A · ToP,O,Box207
Santiago, Argenlina

LUtOB · clo P,O. 80. 449
Saito, Argenlina

NgfGIKPl . Via Randy
Rowe. Ng TG, 3237
Conne<:Ucul A.e., SI ,
Ch..les, MO 63301

OHgAL · To Toiva Sorvali
OH2AL, Siimakuja 3,
51' ·00720 cHelsin ki ,
Finland

OSL Information

has given freely of hi s time and efforts.
Joe is current ly Manager for more than
100 OX Stations, and needless to say
is doing a 100% job in every respect.
However, the aSL Managers duties are
by no means limited to the OM's as we
must acknowledge the fine job being
done by Mary Ann Crider, WA3HUP.
Mary is an ardent member of the Inter­
national Single Side Banders Group
and act s as aSL Manager for some 30
OX Stations, this is all in addition to
keeping a household and family .

Raynham, Mass. and W71ZH of Tuscan
Arizona. The charge is generally about
5 or 7 cents per card and considering
the high rate of current postage, this is
an economical way of card distribu­
tion. However, during the past year
ARRL Headquarters established an
outgoing aSL service. This service has
been outlined in past issues of aST
Magazine. Bob White, W1CW, ad­
ministers the program and you can
send your aSL cards to him with $1 .00
and a wrapper from your aST Maga­
zine. This service is available 12 times
per year, and there is no limit to the
number of cards sent during anyone
month, The only request is that all
cards should be sorted in accordance
with country prefix. An additional ser­
vice this route provides is that all W
and VE cards will also be accepted for
distribution, since you represent a
foreign OX Station. When using this
service don 't forget your SASE to Bob
White. He will acknowledge your cards
and indicate when distribution is
expected.

" When lAC's (International Reply
Coupons) are received by a aSL
Manager it has a tendency to slow
down your processing, My experience
is that amateurs in Japan and most
European countries have access to the
U.S. 31 cent air mail stamps which
really speeds up the processing of
cards, For the information of those
who are not to familiar with lAC's,
these coupons about 3 x 4 inches in
size are available at local post offices
at a price of 42 cents in the states. Any
IRC, United States or foreign, can be
redeemed at your local post office for
one stamp for the surface mail , which
now means a 20 cent stamp. As most
OX amateurs know, lAC's are good on­
ly in those countries who are
signatories to the universal postal
union. An lAC purchased several years
ago for 15 cents can now be redeemed
for a 20 cent stamp. IRC's United
States or foreign carry no expirat ion
date. Many of the small countries of
the world , including many of the
Pacifi c Islands do not recognize lAC's
for postage, as stated above, because
they are not signatories to the univer­
sal postal union,

"After you are an establi shed a SL
Manager it is also suggested that you
notify several publications which print
aSL Manager lists.

1. WB0MSZ publishes an IBM list.
2. OJ9ZB publishes a 38 page a SL

Managers book.
3. The " CALL BOOK," Lake Bluff,

Illinois, also has a listing of U.S.
and foreign aSL Managers.

" Probably one of the best known
aSL Managers of recent years is
W3HNK, Joe Arcure, who has felt the
sense of duty to the OX Fraternity and

215... K9MM/296
275., . K4CEB1287
3517MHz . . .W2RS

606 KgHSG
607 VE3FJE
608 W2RS
609, . .W9JT
610, .. WBONJW
611 ... KaGT

c.w.

310.. ,K6EC1315
310.. ,W6IDI314
300.. K6JG!306

599 . , ,WD8AHS
6OO ... W4MWT
601. , .VK3AK K
602 .G4GJO
602... TG8NE
604 .. TDl6G1
605 ... w aeZRL

curate card. It is my policy to check
the log the second time before plac­
ing the card in the envelope. An addi­
tional responsibility of a aSL
Manager is to process the cards in a
reasonable length of time after the
logs are received . I feel that two
weeks is a reasonable length of time
to process the cards after receipt of
the logs.

" Many a SL Managers sign the aSL
cards as Bill , Joe, or Leo. I see
nothing wrong in this procedure and I
am sure the cards are ju st as valid as
a full signature, However, at my Sta­
tion I general ly prefer to sign my full
name.

" If you have an active OX Station
you may receive many aSL cards
pri or to the receipt of the log sheets. I
find that if I arrange the incoming

a SL cards in accordance with the
date of the cards, then when the log
sheets are received they are much
easier to process, This system saves
a lot of tim e.

" It is not normally recommended
that a QSL Manager monitor his OX
Station and then issue the aSL card
from the date he secures off the air. It
is preferred to use log sheets tor all
QSL'ing. Thi s method prevents most
errors.

"QSL Managers who receive a
copious reply from amateurs who do
not incl ude an SASE may consider
the dist ribution of th ese cards by one
of several methods.

1, Private a SL Bureaus
2. ARRL Outgoing a SL Bureau

Several excellent private aSL Bureaus
are, W3KT Malvern, Penna: W1 EP
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a monthly feature by

A. EDWARD HOPPER. W2GT

5
News of cert if icate and award co l lect ing

'-. -

""'"WBlNHP 4~

WWMD 496
WA9ZRP 49 7

eoo
WWMO 1274
WB9IHH lZ75
WA9ZRP 1Z76
EI9CB 1277

USA·CA Honor Roll
xoo

N~ 321
WBZNHP 32Z
WWMO 3Z3
WA9ZRP 3Z4

"""N~ 375
AC2J 376
WBZN HP 377
WZ-6ll93 376
WWMD 379
WA9ZRP 380

____WtlMHK 381

""'"W62N HP Zl.
WA9l RP Zl!i

eoc
WB2N HP Z71
WWI,lD Z7Z
W4MNZ Z73
WA9lRP Z74

western Mini i n August 1976
remember Bud and Delores as
perhaps the most friendly. cordial
and congenial couple associated
with County Hunt ing, the Mini was
held at their home.

Awards Issued
Jimmie Freeman, WB2NHP receiv­

ed USA-CA·500 #929 in 1973 and he
finally got around 10 finish them all,
endorsed all SSB.

Eric Johnson, WA9ZRP was issued
USA-CA-500 endorsed all SSB, all 20,

all 75, all Mobiles. USA-CA-100D and
1500 endorsed all SSB, all 20, all
mobiles. Also USA-CA-2000 through
all, endorsed Mixed.

Bea Dietz, WA2G PT raised her en­
dorsement for her All counties #137
to all SSB, all 20, all mobiles.

Fred Kamp, W5UMD did well and
won USA· CA·500 through USA­
CA-2500 endorsed all SSB.

Ron Toller, W4MNZ claimed USA­
CA·2500 endorsed all 2XSSB.

Bob Robertson, NSOQ (ex WA5TPO)
obtained USA-CA-l 500 and 2000.

Larry Taylor , AC2J (ex WB2PMO)
was issued USA-CA-1500 endorsed
all SSB.

Nathan Rosen, W2-6893 qual ified
for USA-CA-1500.

Bill Grim, W(lM HK made USA·CA­
1500.

Jim Clary, W B91HH sent for USA­
CA-500 endorsed all CWo

Pat rick McNamara, EI9CB had me
send him USA-CA·500 endorsed all
2XSSB, #1 A......ard to EI.

Paul Clement. K1TOl who was
sent USA-CA-500-#1 149 endorsed al l
50 MHz., #14 Award all 50 MHz.• then
received all Phone and now received
#1 endorsed all SSB.

time a local gal was hospitalized. the
victim of an automobile accident. That
accident resulted in the lose of the use
of her lower extremities. Bud and
Delores saw a lot of each other, and
they promised they would marry as
soon as Bud graduated from college.

Instead of entering college, Bud
went to work for his cousin in Costa
Mesa as an office manager and book­
keeper. he did his hamming as
WA6HlR. Things went well so he sent
for Delores.

Twelve years later, the doctors ad­
vised Bud to quit work or die. One
day, Bud casuall y suggested to
Delores that he might follow this ad­
vice and return to Idaho. Delores
started packing immediately !

In July 1972, Bud happened to hear
two County Hunters on the 75 meter
band. They were W7SUY (All Counties
#134, now N7SU) and W7VSE. They
seemed real friendly and invi ted him
to join the CH group, and that started
it all for Bud .

His last County came at a t ime he
had been in bed wit h flu . Frank,
WA4UPW ca lled lon g distance and ar­
ranged to give him Hyde, North
Caro lina on October 23, 1975 · Frank
traveled in excess of 100 miles one­
way to accompli sh this. Bud says the
signals were f ine until immediat ely
after the QSO and then Frank dro p­
ped right out of the picture.

Those who attended the North-

".:('tI

• •"' -........, .t, <. -'
. ..,

Bud. W7WVD showing his portable
lung, and ano ther breathing device.
The big lung is in the background"
also his hoisting paraphernalia.

Charles " Bud" Heap, W7WVD
All Counties #139, 11-14·75

"Charles (Bud) Heap, wrwvD was
born March 13, 1932 in Emmett, Gem
County, Idaho. His father was a logger,
so the family Jived near the work­
namely in the " boonfes" of Idaho.
Bud's schooling was in small com­
munit ies. Unfortunately while a high
school senior in Garden Valley, Idaho,
he contracted polio. Nevertheless he
completed his high school education,
bul only while he was in the hospital
and in an iron lung.

Special Honor Roll

All Counties
#194 James J. Freeman, WB2NHP 9·19·78

#195 Eric S. Johnson, WA9ZAP 9·29-76

T he January, " Story of The Month"
courtesy of Bill , W7GHT is:

P.O. Bo x 73, Rochel le P. rtl . NJ 07662

Among other things, Bud lost the
use of his legs and his abil ity to
breathe properly, due to the polio
disease. He must rely on iron lungs,
portable or fi xed, or pumping devices,
without these, any respiration is by
" gulping" air.

Bud's illness prompted his father to
purchase a bulk oil dist ributorship in
Emmett and to move the family there.
In 1955 the three amateurs that lived in
Gem County demonst rated amateur
radio to Bud. They loaned him books
to study and equipment to play with ,
while someone else bought Bud a little
plstot-ltqfu with the code printed on
the side. Bud learned the code by pull­
ing the trigger and pointing the pistol­
light at the ceiling , after his parents
were in bed! Bud was licensed
WNTWVD in 1955, he dropped the " N''
the same year.

In 1959, Bud's father was killed in a
traffic accident. That same year, doc­
tors told Bud he should move from Em­
mett (VZ mile high) to sea level where
breathing is easier. Since Bud had
relatives in Costa Mesa, California, he
made arrangements to move there and
to enter San Diego College. About that
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Awards
May I repeat: CQ Award s & Custo­
dians are:
Worked All Zones (WAZ): Leo Hai­
jsman, W4KA, 1044 Southwest 43
St reet, Cape Coral. Florida 339904.
Prefix Awards: WPX, VPX, WPNX:
Robert Huntington, K6XP, 501 4 Min­
do ra Drive, Torrance, California
90505.
CO OX AWARD: Rod Linkous, W70M,
5632 47th Avenue S.W., Seat tle,
Washington 98136.
United Slates of America Counties
Award (USA·CAI Ed. Hopper, W2GT.
P.O. Box 73, Rochelle Park, N.J.
07662.
Note: For full data on these CO
Awards, send s .a.s.e. to CUSTODIAN.

HAROAA Awards and
Certificates:
General rules are:

1 . The Awards are of high quality
and will make a very nice addi­
tion to any radio room.

2 . The Awards are available to all
licensed amateurs and amateur
stations.

3 . Each application should be ac­
compan ied by two (U.S.) dollars
($2.00) to cover postage, han­
dling, and award costs. Pay­
ment may be made by cash,

"DX c..AWARD

HAROAA DX Award.

lll~\TI\"'''

\\ vnn

HAROAA Great Lakes Award

check, IRS, or USA stamps. OX
applications please use lACs.

4 . Please do not send OSL ca rds.
A list showing full details of the
con tac ts (log informat ion)
should be certified by one other

amateur or radio club officer.
Photocopies of your OSL cards
or orig inal log will also be per­
mitted.

5 . At yo ur request , special en­
dorsements will be added, such
as: CW, SSB, All YL, ORP, srrv.
SSTV., One band, etc. It you so
desire, you may request separate
awards for each special en­
dorsement.

6 . Contacts may be made over any
period of years. Contacts made
through repeaters cannot be­
used . Satell ites permitted .

7 . Please pass th is award informa­
t ion along to another amateur
or post at your local club
meeting.

B . All correspondence or eppllca­
ttona chould be sent to :
HAROAA, P.O. Box 341 , Hinck­
ley, Ohio USA 44233.

HAROAA OX Award: This is obtained
by working OX stations. It is the
number of stations worked that is im­
portant. Each DX station counts as
one, even if several are from the same
cou nt ry or a rea . Special en ­
dorsements for this award are:
10125/50/75t100/20 and 500 OX
contacts.
Great Lakes Award: This requi res one
contact with each state bordering the
Great Lakes : New York, Penn­
sylvania, Ohio, Michigan, Indiana, II·
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SERVICE FOR
OVER 30 YEARS

DEALERS WANTED

~~~~~~~~ A DIVISION OF TREVOSE ELECTRONICS

ICS,INC.
4033 BROWNSVILLE ROAD. TREVOSE, PA. 19047

Hamtrontcs. Inc. is a stocktnc distributor for
all major lines of Radio Communications
Equipment. parts and accessories.
If you are presently in the electronics sales
and service business, and have experienced
difficulty in mamtaining proper inventory to
serve your customers or jf you are contem-
platmg going Into your own business, we may
be able to solve your problem with our large
inventory.
For more information fill in coupon below and
mail tOday with your letterhead or Tax Exempt
Number.

WHERE THE HAM
IS KING

r------------------,
I Business Name I
I S I~I I
I City. Stale Zip I
I Telephone No. I
I Tax Exempt No. I
I Name, Title IL J



nocts. Wisconsin, and Minnesota.
Insomnia Award: This award is earned
by communicating with one other
amateur radio station for a minimum
of one hour between the hours of 1:00
and 5:00 AM. A super conversation
piece for your shack. More HAROAA
Awards next month.
The Fraser Valley OX Club Award:
Canadian and U.S. stat ions must
work 15 members of the FVDXC. Rest
of the world must work 5 members of
FVDXC. Canad ian and U.S. send one
do llar ($1.00), rest of the world send
one dollar ($1.00) or 5 IRCs. Send log
information only, show date, time,
call sign, name, frequency, and mode
to: FCDXC P.O. Box 3112, Langley,
B.C. Canada V3A 4R3. Membership of
FVDXC includes·VE7s ADC. AFY.
AID, AKH, AOC, AUF, AUZ, AVA,
AVM, AVW, AZA, AZC, AZG, BBO,
BCP, BJM , BSM, BVF, CBM, CC, CEK,
CGA, CGY, CID, CJG, CMC, CMD,
CMN, CML, CMZ, CNY, CXE, SZ, TB,
rr. WJ, XO, HV, CMK, CKW, FY, BUS,
AAR, KE YD, YO, CMF, MP, BTY,
CMO, FY, CID, AVC. N7RO, WA7ZWG,
W7EKM, W71SX, and WB7CLU.

Notes
I would like to repeat the st range

story about Bill Shannon, who ap­
parently fooled many of us, even the
FCC, for awhile. At one time he ap­
parently had the call as a Novice. of

HAROAA Insomnia Award.

WA6GFH. Since then he has used the
calls of W6VK, W6NV - these are gen­
uine calls but not assigned to him,
and the holders of these calls are not
County Hunters. He also used KL7NV.
In 1975 he applied for and received
USA-CA-SOO, 1000 and 1500 under the
call W6VK. He also had 1Q.X·#3157.
YLSSB #8956 and MARAC #660. He
also did some mobile work and OX·
ped ition work under those caus . so
do not use W6VK, W6NV nor KL7NV
asos for your USA·CA appli cations.
Those calls to be added to WB6CKU,
not to be used for USA-CA.

Regarding the f ine efforts by Fred,
W6TKV (ex K2AMN) for a special­
plaque for Keith, WA7RKN (silent
key). There is a big misunderstand·
ing, I do not issue any Cliff Corne
Awards nor numbers, they are issued

by MARAC. I issue USA-CA Cert if·
lcates and Plaques and only for
those who have accomplished the
teat. I would not like to set any prece­
dent on issuing Awards for those who
did not qualify, that would tend to
cheapen the award. We do have many
handicapped County Hunters • for
the, amateur radio is a God sent hob­
by. and unfortunately we have many
County Hunters who are now silent
keys. r think a better idea wo uld be
that Kei th's f riends send me some
data (the more the better) and a
photograph or two, so that I could
honor him worldwide with a " Story"
in a fu ture issue on CO.

Regarding MARAC. Tom, WAf)YJL
is now Awards Custodian and Bob.
Kf)AYQ is Editor of the Newsletter.

A couple of obvious errors ap­
peared in my October column. In the
Special Honor Roll, All Counties #190
went to VEl RO, no t WE1 RO. The
photograph of the K9ATQ family got
turned around and should have read ·
left to righ t Wife, Knstl, Tom, K9GTO,
Jo lene and Ruth in front .

One suggest ion that if you send
any OSLs for an Award , be sure to
send them via certified mail or
registered mail and add a few cents
to the cost and get a return receipt.

Hope we all have a wonderful 1979.
Remember to write and tell me, How
was your month? 73,Ed., W2GT.

""'-: ($07) 9<47-3126
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a monthly feature by
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pagation
The science of predict ing radio conditions

197 9 should be a g,eat year
for propagation conditions on the high
frequency amateur bands. As good as
conditions seemed to be during 1978,
they are going to be even better during
the new year!

This is due, of course, to the rapid
increase in the act ivi ty o f sunspot cy­
c le 21. For example, the monthly mean
sunspot count of 137 reported by the
Swiss Federal Observatory at Zurich
for September, 1978 was the highest
level observed since January, 1960. At
no time during the entire twelve year
period of Cycle 20 did monthly solar
activity rise this high. September's
level result s in a 12-month runn ing
smoothed sunspot number of 68,
centered on March, 1978. Progress of
a sunspot cycle is measured by the
level of smoothed sunspot act ivity. A
smoothed sunspot number in the low
100 range is forecast for th is month,
as Cycle 21 cont inues to climb.

The present sunspot cycle, the 21 st
recorded since telescopic observa­
tions on a daily basis were first made
during the 18th century, began in
March , 1976.

The cycle is expected to increase
steadily during 1979. It is almost cer­
ta in to exceed Cycle 20's peak 01 111.,
and there is a fairly good chance that
it may climb to beyond 150 by the end
of this year.

The fol lowing is a summary of h.f .
band conditions expected during
January, 1979. For specific t imes of
OX openings refer to the DX Propaga­
tion Charts which appeared in last
month's column. This month's column
contains Short-Skip Propagation
Chart s for January and February, as
well as Charts centered on Hawaii and
Alaska.

10 Meters: Excellent world-wide OX
openings should be possible on this
band during the hours of daylight on
all but those days expected to be
Below Normal or Disturbed. The band
should first open towards Europe and
the east an hour or SO after sunrise
with signals peak ing by mid-morning.
Skip should swing towards the south

11307 C1ar. se., Silv., Spring. MD 20902
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LAST MIN UTE FORECAST
o.y.to-o.y CotIoJUOOtl.! E~p«Ift1 1ot" JMl 1979

E~PKlH1~ au.,ry
Propagallon ....,.~ (-4) 131 (2) 11 )

Ab<we NonnlIIc5-6. 23. 31 A ABC

H'llh No::lrn*: I. -4. 2-4.:n. 30 ABC e-o
low NonnlII: 2-3. 8-9, 1&-19. B C D D-E
21·22. 25-26, 28-29

Below NoonaI : 7. 10. 13. C 0 D-e E
15, 20

Dlslurbed: 11.12. 14 ce D-e E E

Where e~!JfK'I«I sll1"al qualJly is."
A- hcellenl oP&fli "g. e .ceptionally Slrot>g, Sleady .!igosls

greal er lhao S9 +30 dB

B-Good opeoiog , moderalely Slroog aignals oary'og be­
tween S9 rod S9+ 30 dB. with litl~ ' ''''iog or noiSe,

C -Fillr opeolng.. aognals tletween moderatllly Sl'Dog and
weak. oiJYl'lll beI_ 53 and S9, with some tildiog and-O-Poor Q(lei .og. ..Ih _ SIgnalS ....,.,,-og bel I! I 51
ifId S3, &"Ill with consideraDle lawag &"Ill noose.

E-No ........ . og «o.pedtlll

HOW TO USE TH IS FClRECAST

1. Find~_ ndir. assoc iated Wllh Pi'floculir band
........oio 'll lrorn PropagatIOfl Cha1s ...,.- .og oo _ 1oIow­.. ..-

2 Wllh the ~11()fI """ . use the aDo¥e lable to lind
lhe " "l>III::led tilln" qualIty associated wllh the band
openiog tor and~ ottbe month. FOI e''"'PIe. .... open.
iog allown in lite CharlS with a propIIfIlI'lfJ(l ,nde. 01 3 WIll
be good IB) on Jao. I, lair <C) on lhe 2nd & 31'''. good
(B) on the 41h. e,cellent (AI on ll'>e!'>lh & 61h ere.
FOI updaled inlOlmauon dial Area Code51~ 101

DIAL·A·PRO P, subsc,ibol 10 bj·wl!l!l<i'/ MAIL·A·PROP. P ,O.
Bo' 1714. Sil_ Sprlog. MO 20902.

by noontime, with exceptionally
strong signals expected most of the
afternoon. By late afternoon the first
si gnals from the Pacific area, the Far
East and a generally westerly dtrec­
tion should appear, building up to a
peak an hour or so before sunset. Look
for excellent short -skip openings be­
tween distances of about 1000 and
2300 miles during most of the daylight
hours, with peak signal intensities ex­
pected between mtd-morntnq and late
afternoon.

15 Meters: It should be a toss-up
between 10 and 15 meters lor the best
daytime OX band during January. Ex­
pect the same pattern of OX openings
on this band as described above for 10
meters, and peak signal intensities
will follow those on 10 meters by
about an hour. This band should hold
up somewhat better for OX during
rad io storms than 10 meters, and peak

signal intensities will fo llow those on
10 meters by about an hour. This band
should hold up somewhat better for
OX during radio storms than 10
meters. Expect to hear signals from
every nook and corner of the world on
15 meters during January, oft en with
except ionally strong signals. Expect
excellent snort-skip openings, ranging
between 800 and 2300 miles, during
most of the dayl ight hours.

20 Meters: Excellent conditions to
most areas of the world are expected
to continue on this band from shortly
after sunrise to an hour or more after
sunset. For a window of about two-to­
three hours after sunrise and again
during the late afternoon this should
be the optimum band for OX, w ith ex­
cept ionally strong signals possible
from all direct ions. Twenty meters
should oft en rema in open towards
South America and the Pacific area
through the early evening hours, and
to as late as Midnight. Excellent short­
sk ip openings, over distances ranging
between 300 and 2300 miles, should
be possible during much of the
daylight hours .

40 Meters: The first OX signals
should arrive from Euorpe and an
easterly di rection during the late after­
noon, with signal levels increasing
steadily as night falls. After sundown
the skip should shift towards the
south, with excellent openings to the
Car ibbean area, and Central and
South America. By Midnight, most of
the European signals will have faded
out, but signal s from a southerly direc­
tion should reach their peak intensity.
The first signals from the Pacific area
and from a generally westerly di rec­
tion should begin to bui ld up a few
hours after Midnight, reaching a peak
at sunrise. Atmospheric noise, or
static, should remain at low seasonal
levels during January, and signals w ill
o lten be exceptionally strong on this
band. Excellent short-skip openings
are also forecast during the hours of
daylight over distances ranging be­
tween approximately 100 and 750
miles. As darkness falls, the short-skip
range should increase to between 750
and 2300 miles.
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80 Meters: Between sundown and 2 meters is during periods of radio
'" 09-11 (1·2) ll6-O71O-2) ll6-07l203) 0&-07(3-2)

sunrise OX propagat ion on 80 meters storminess. Check the " Last Minute 11·14 (1·3l 07.Q9 (0-3) 01·0IH3) 07.Q8l31
14·15 (1.2) (19.1 1 (2-4) Qll.09l3-4) lJ8.10 ("I

should be qu ite similar to that on 40 Forecast" at the beg inning of th is col- lM7 (0-1) 11' ''' l3-4) (l9.17 l") I().,.. ("'31

meters, with the exception that umn for those days during January 1"'15 (2-4) 17·19 C3-4) l ... l t C"1
15-17 11-4) 19-20 (2-31 19-2 1 C3-4)

signals may not be as strong, and that are expected to be Below Normal 17·19 (0-3) 2O-22P-3l 21·22 (31
19-20 fO.2) 2200 p.2) ,,,,,,,'>

openings somewhat less often. During or Disturbed. 2l).()6 (0-1) ()().()6 III 00<l3 (1-2)

the daylight hours, short-skip open- 03-06 (1)

ings should be possible up to about .. 07.Q81O-2) ONle (2) 07.QB (2) 07.QB (2.11
0ll.Q9 (1-3J

ceo"" lJ8.11 (3-11 (1$.15 (141

300 miles. During the hours ot HOW TO USE THE SHOAT-$KIP CHARTS 1»10 (2-41 1»11 C"'31 11-15 (2-11 15-17 (2.1)
1().17 (4) 11·15 C"'2) 1$-17 c.. ·2) 17·18 (3)

darkness, skip should increase to 1. In me ShorI-5lup 0..-1. me pr'8docted ImesolOP8l",1g$ 17·18 (3-4) 1$-18 (..) 17·18 ("'31 18-Oot ("j

distances between approximately 250 18-20 (2-3J 18-20 (3-4) 18-22 (..) ..... ,""c:..n be toum under me ........00t__.-.ce coIl.o'rln 01 a 20-22(1·2) 20-22 (2-4) 22-02!3-41 ll6-O7(3-2)

and 2300 miles. PIfIocuIar Mel. blwld (10 IIIIough 100 MeI.w as shotwn in 22'{)71O-1l 22-02 (1,31 02-()5 (2-4)

160 Meters: OX condit ions between
tne IefI hand coIl.o'rln 01 tne OWl.For tne Alask.a a'ld Hawati Q2'{)7 (1·2) ll6-O1(2-3)

CtwrIsthe predicted I.... 01 openings .. IoIrd undef !he ., 07.QB (2-31 01.()6 (3) 07.()6 (3-1) 07.(l8 (141
stations in the Northern Hemisphere appropI ....e Mel. blwld coIl.o'rln ( 10 1~ 80 Metersl tor a lJ8.10 !3-4l 0ll-09 ("'2) ....... lJ8.16 (Ol

o ft en peak during January. Look for PIfIiCuIaf o"ogfllrphiC:aI regIOn 01 the continental USA • 11)·15 (4-31 09-10 ("'1 ) 09-16(1.(1) 16-16 (1.Q1

...".., in lhe IefI hand column o' lhe 0Iarts. All " irdieaM 15-21 (4) 1().15 (3-1) 16-16 (2-1) 18-20 (3-2)

some OX openings on th is band from a the best l ime 10 listen lor 80 met. openings. nOO!3-4 ) 15-16 1"'1) 18-20 (403) 20-03(4)
()().GIt (2·3) 16-16 (4.2) 2().(M (4) 1)3.().( (4-3)

tew hours aft er sunset to short ly 2. The~t"'"~~ .. the I>I,lITIlw" thlll Ilpp8afS in ( ) (M.(I7 (1·2) 16-00 (.. ) (M.Q6 (3) (M.Q513)
all. lhe time 01 each predicted opening. On the ShorI-$kip ()().()4 (3-4) 06-071,1.2) osoe l>'>before sunrise. Remember that OX Chlrt,where ' wo """"".s.' ShOwn w,'llinasingle H1 of (M.{)7 C2-3) 06-07l2·11

conditions tend to peak when it Is parenthesis. ,he lirs' appIlea to ,he short.... dislance IOf '" 09-17 Cl.(1) 17·18 (2·1) 17·16 (1.()} 16-19 (1.()}

sunrise on the easternmost terminal
which the tceecest is ma1e, ..-.d 'he !lfK:OIld to,he greater 17·19 (,1.2) 18-19 (2) 18-19 (2·1) 19-21 (2·1)
dis,ance. The Inde_ind'Clllee 'he number 01 days during'he 19-05 l41 19-21 ("·3) 19-21 1,1.1 ) 21-00 13)

of a path. Short-skip openings up to mon,h on whichlho opening is ,,_peeted totakeplace,as Q5.07 31 21.(15{4) 2Hl3 0) 03.Q5 4-2)

101iOWS: 07-<)9 (2·1) 05-06 (3) ()3.(l5 (4) 05-06 j2"1)
the one-hop geometric limit of 2300 (4) Opening should ocCU' on ffl()fe 'han 22 days 06-07 (3-1) 05-06 {,1.2) 06.Q7 1.(1)

07.Q9 (1.(1) 06-07(1 )
miles should be possible during the 01 .. •• .. belween 14 and 22 days

'"
.. .. .. l)eIween 7 and 13 dayshours o f darkness. Because of ex- .. .. ALASKA

trem ely high so lar absorption,
(1) .. on IeM than 7 days

January & February, 1979Ret. tolhe "u.st MinuteForecas'" at ,he begi""ing 01 !his
skywave propagation generally is not column lor the actual IU... on which an apeni"ll wi'h a Openings Given In GMT #
possible during the dayl ight hours ,

specific:: propagalton~~ Is 1'!<eIy 10 0CCUf. a'ld the aigniI
quality thlll can be ..peeled.

although it may somet imes occur over 3. TIITIf!S ShOw in tne OWl... in the 24-hcu system. To: " " '" ....
distances of a few hundred miles or where 00 is mod"qlt; 12 .. noon; 0 1 Is 1 ....M~ 13 is 1 P,M. aletetS ..~ AIel... aiel...

etc. On me ShorI-5kip CtwrI ........opial. Sl-..:J lime Is
SO. used at !he~h "",*""",. For~ on aQrc:uiI bet .. &eo. ...,~ 18-20 (ll 16-17 (1) 11.15(1) 04-13 (1)

Maine a'ld Flonda. the 1_ """'" would be EST.on aCOr- USA 20-21 (2) 17·20 (2) 15-17(2) 07·12 (1)"
cuil beI .. =.N.Y.a'ld T..,.. the limit. tne.,lIidpoilll would 2 1·23 (3) """" 17·22 (1)

V,h"t" Ionospheric Openings ee csr.ec Tmes""""inlhe~aiiOWl"'in-esr.To 23.()() III Z><>, '" 22·23121

ocwMW'l 10 S1....-d 1_ in _ USA time zones .xl 2 01-02 tu Z><>3 OJ
With rapidly increasing solar actlvi- I10ln in !he PST _ 3 hoIn in lha MST """";.. I10In in .... '"0«l5 (ll

ty, expect a considerable amount of !he CST zone,ond 51101n in t.. EST _ Add 10 I10In 10 Cent'al 18-20 PI 16-16 (1) 11.1611l 05-14(1)

OX openings on the 6 meter band.
~ from HST 10 OMT.For~ when it is 12 noon U'"' 20-21 (2) 18-20 (2) 16-18121 Q8.13(Win H0n0IuIu. it is 14 Of 2 PM.in l.orJ~ 17 CIt 5 P.M,in 21-00 (3) "'''OJ 18-23(ll

Signals in the segment from north- Washington. D,C~ a'ld 22 GMT. Tlme...".., in lhe Alask.a 0l).{)1 (1) 23.Ql (4) ",,, '"
Chart ISg;.., in GMT_To....... ,oer'! 10 $f_ tome in other 01-02 (2) 01.Q4 (3)

east to southeast should peak by mid· __ of ' M USA subfrecf 8ho<n in the PST zone; 7 hours in 02-G4 ( I )
e-ce '"morning. Best reception from the ,he MST """". 6 hours in lhe CSTzone a'ld 5 hours in ee 05-06(1)

Caribbean area and from Central and ESTzone. Foo- e_ample.• 20GMT it i. 15 Of 3 P,M,in N.V,C. Wes,..n 18-19 (II 16-17(1) 11·17 (11 04.(511)
4. The Shot!-$I<ip Chart is based U(Xli'l a" lIr'IIlTlIlled pow« U'"' 19-21 (2) 17· 19 (2) 17.18 (21 05-12(21

South America should be about Noon- ot 75 will'Sc.w.." 3lXl Will'Sp.e.p.on sideband; the AlasI<a 21-23 (3) 19-23 (3) 16-20 (4) 12·15 (11
23.Ql (4) 23-0.2(4) 20-01 (3) 15-16 (2)

time. Skip should swing towards the a'ld H_ aii Charts.e based upon auansminer power 01 0 1.(12(3) 02.03 (3) OHM (4) 16-17 (1)

segment between southwest and
250waltsc.w.." 1 kw p.e,p, on Sldebrod. Adipole antennae 02.03 (2) -,'> (M.Q5 j3) 05-12 (I)"
QU8f!er-wavelenglhaboYe gfOUnd isassumecl fOf 160 and 80 03.Q4 (1) oaos (1) oeoe " ' 2' 1 ~W

north-west during the early afternoon. melers. a haJf-w_ leng,h aoove g'OOnd on 40 and 20 _06-07 Ii) ' 5-17 I )'

The best days for the band to open are
met",s, and a wave-length ebove groond on 15 and 10

HAWAIImeters. For each 10 dbgain abo.... thoSe reference levels.
those forecast to be High Normal or ,he propagaliOn ;nde~ will ioc'ellS8 by one _ lor each January & February, 1979
Above Normet. Exceptionally strong l Od8 loss, il wmlower by one _I,

Openings Given in Hawaiian Standard5, Propagation dala con'81ned in the Cha-ls has been
signal levels may be posible at times. prepared from basi<: data published by the Ins,ilule 'Of Time #
s-rayer short-skip openings should be Tela COI '. lIunicarl.ion Sciences of ,he u.s. Dept, 01 Com-

possible from mid-morn ing to mid-
merce. Boulder. CoIotado. 80302, To: tc " zo """

afternoon over distances as short as
alel~S alel" S lIelell alet...

1500 miles. During periods of radio East..., 07.QB (1) 06-07 PI 12·15(2) 18-19 Cl 1

stormi ness, E-Iayer short-skip open- CQ Short-Skip Propagation Chart u'"' lJ8.12 (2) 07·12 (2) 15-17 (3) 19-2 1 (2)

January & February , 1979 12·'" (3) 12-14 (3) 17·19 (4) 21.(11 (3)

ings may also be possible over 1... 15121 1... 16 (41 19-22 (3) 0 1-03 (2)

distances between approximately Local Standard Time at Path Mid-Point 15-16(1) 16-18 (2) 22.01 (2) 0J.04 (I)

(24-Hour Time System)
16-19 l1) 01.(l6 (I ) 19-21 (I) -

1~13OO miles. .... '" 21.01 (2)'
lJ8.12 (1) 01.03 ( I)"

There should be a not iceable
8o"" Cenl'al 07.(l8 Pl 06-07 ( I ) 1,1.1.(3) ,a-19 (1)

seasonal decrease in the number of Ialeters} Dostanee From r,anSftlmer IlI,Fes) USA Q8.10 (2) 07.QB (2) 1"'19(4) '9-20 121
1().13 (3) lJ8.1. (3) 19-2 1 (3) ..., OJ

trans-equatorial (TE) openings on 6 "''''' """" ",,,"" '''''''''' 13-15 14) 1"'16 (4) 21·23121 .... '"
meters during January, but some may " Nil Nil 07.Q8 lO- l ) 0 7.QB (1) 15-16 (2) 16-17 (3) 23.Q411l 04.()6 ( II

.... ,,'> 0ll-09 (2,31 16-17 (11 17.16(2) c-oera 19-21 (1)'

be possible between 7 and 10 p.m., 09-10 lO-3l 09-10 (3-4) 16-20 (1) eeoe rn 21-03 (2) '
06-13 (2) 03-05llf

local time. 1().12 lQ.4) 1().12 (4 j
12·15 (0-3) 12'15 (3-4) Westa<n 06-0ll ( I) 06-07 11l oso, '" 17·18 111

There is a good chance for some 15-1 7 (0-2) 15-16 (2-4) USA .... '" 07-00 (2) 07·10 (4) 18-1t (2)
11·16 fO.l1 16-17 (2-3) 09-11 (3) Qll.09 (3) l(). l . (3) 19.Q2 (4)

meteor-scatter open ings on both 6 and 17·18 (1·2) 11·13 1" ) 09-16 (41 "'·16 (4) 02-G4 (3)

2 meters during the Quadrant ids 16-1910-2) 13-15 (3) \6-16 (31 18-20 (3) ""''1' 9-20 to-u '5-17 (2) 18-20 (2) 20-22 (2) ""1'1meteor shower which should take " Nil 07-00 (Q.1) 06-07 COol) 06-07 (1) 17·18 (1) 20-22 (1) 22.Q6 ( I) ' 9-20 I "
2Q.22 (2)"

place between January 2 and 4. Look 08-10 (Q.2) 07-00 (1·3 ) 07-00 (3-2) 22-{M (3)"l o.12 (O.J) 08-10 (2·. ) 08·16 (4)
tor peak of about 40 meteors an hour 12· ' 5 (0·2) l o.12 (,1.4f 16·18(3-4) ocoe (2)"

05-07 (1)'

on January 3. 15-17 (0· ') 12·15 (2·41 16, ' 9l2·3)
'5·16 (1.4) 19-2O p ·2)

Best time to check for auroral- 16-11 (1·3) 20-2 1 (1) • Indica'e. bell time10 ' SO ~ete< openings. Openings
scatter openlngs and other forms of

17· 18 (Q.3) 2 1·22 (o.l ) on '60 M,,'ers a,e also likely to cccuedU'ing tl>ose18- ' 9 (o.2)
19-2 1 (Q. I) limes when 80 Me,e, openings a" sl>own wi,h a

sporadic-E propagation on both 6 and p,opagalion InOe_ 0 ' (2). Of higl'ler.
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a monthly feature by

FRANK ANZALONE, W1WY

ntest lendar
News/views of on-the-a ir com pet it ion

t Not officially announced.

stat ions. All OX contacts are worth 10
poi nts. (DXGC country list)

For OX countries: Two per aso with
stations in other countries . Except for
asos with WN ENO which count 10
points.

Multiplier. For all stations. One
point for each U.S. state, VE province
and OX country worked. (KH6 and Kl7
considered OX. and the District o f Oct­
umbia same as Maryland. Also
remember that VE1 is divided into 3
prov tnces. New Brunsw ick , Nova
Scotia and Prince Edward Island).

Final Score: Total aso points times
the sum of the multiplier.

Penalties: Three additional contacts
will be deleted from the score for each
duplicate, false or unverifiable contact
removed f rom the log.

Disqualification: Violation of the
rules and regulations pertaining to
amateur radio in th e country of th e
contestant, or the rules of the contest ,
or unsportmanship conduct, or taking
credit for excessive duplicate contacts
or mult ipliers wil l be deemed suffl­
cient cause for disqual ification.

Calendar of Events
T he recent CQ World Wide OX con­

test has been dedicated to the late
Larry leKashman, W2AB/W910P/·
VV210P one of the founders of the contest.

The World, Single Operator, All
Band CW. Trophy that Larry has been
donating for the past 20 years wi ll be
awarded in his memory by W1WY for
the 1978 contest.

Larry and Herb Becker, W6QO were
the founders of our World Wide OX
Contest 30 years ago, and it was
through Larry's dedicated efforts that
the coni est was kept alive in the early
1950's when CQ gave up the sponsor­
ship.

Wayne Greene, W2NSD then editor
of CO had a change of heart and the
magazine again picked up the contest
in 1955. That's when I came into the
picture.

The '55 contest generated 1,005 en­
tries. last year we went over the 4,000
mark. With the exception of a few
minor changes we have fo llowed the
orginal format set-up by l arry and
Herb. Their original idea of a world
wide type contest has now developed
into the World Champ ionship of all OX
competition.

W2AB may be a "silent key" but
come the last week-end in November
each year his spi rit will still be alive.

73 for now, Frank, W1WY

CO WW 160 C.W. Contest
Starts: 2200 GMT Fri. January 26
Ends: 1600 GMT Sun. January 28

Rules are the same as previous
years. like last year all logs will be
checked more closely, penalties and
disqual ification criteria will be closely
observed,

This is a c.w. only contest, c.w. to
phone contacts are not permitted.

EJcchange: RST plus a three figure
aso number starting with 001, and
your state or province for Canadian
stations. It is not necessary for OX sta­
tions to send their aTH, thei r cal l wi ll
Identi fy them.

Scoring: For WN ENO stations. Two
points per a s o with other WNENO

14 Sherwood Ln., S tanford, CT 06905
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Jan.
Jan.

tJan.
tJan.
Jan.

tJan.
Jan.
Jan.
Jan.
Jan.
Jan.
Feb.
Feb.
Feb.
Mar.
MaL
Mar.
Mar.
MaL.
Mar.....
May

13-14
13-14
13-1 4
13-14
13-14
13&21
26-28
27-28
27·28
27-28
26-29
1().11
17-18
24-25

:>4
:>4

1().11
1().11
17·18
24-25
2ll-29
26-21

ARRL VHF Sweepstakes
Marconi CW. DX Contest
YU 80 Meter C.W. Contest
DL QRP C.w. Contest
Hunting Lions Contest
Giant RITY Flash contest
CO WW 160 OX Cootest
Airline Hams QSO Party
Marconi Phone OX contest
French C.W. OX Contest
C1asic Radio Exchange
OCWA c-«.QSO Party
Yl.QM Phone Contest
French Phone OX Contest
Yl.QM eve Contest
ARRL Phone OX Contest
Q(;oNA Phone aso Party
Virginia aso Party
ARRL C.W. OX Contest
CO ww WPX sse Comes1
Dutch "PACC" OX Contest
caww WPX C.W. Contest

A second mult iplier will be deleted
for each one lost by the above action.

Disqualif ication can result if in the
opinion of the Committee the penal ty
total is considered exceslve. Dis­
qualified stations and operato rs may
also be barred from competition in all
CQ contests for a period of up to th ree
years.

Awards: Certificates to the top
scorers in each state, VE province and
OX country. Additional awards if the
score or participation warrants.

Two Plaques are being awarded by
the West Gulf A.R.C., both for single
operators. One to the highest score in
the U.S., and the other to the highest
scoring European.

There is no Trophy for the overan
World Champion this year. since the
originally announced donor for the
past two years has bowed out.

The same plaque may be won once
only by the same station within a three
year period.

l og and summary sheets may be ob­
tained f rom CQ by sending a large
s.a.e.e. with suff ic ient postage to
cover your request. (A 15¢ stamp will
get you 5 sheets, 40 contacts to the
sheet.)

Mailing deadline fo r contest entries
is February 28th to: ca 160 Contest,
14 Vande rve n ter Ave ., Port
Washington, LI. N.Y. 11050

Gugliemo Marconi OX Contest
C.W.: Jan. 13 - 14 Phone: Jan. 27 ·28

0000 GMT Sat. to 2400 GMT Sun.

Organized by the Assoc iat ione
Radiotecnica Italiana to co m­
memorate Marconi and the special oc­
casion of WARC 1979, and the interna­
tional amateur fr iendship and solidari­
ty under the leadership if IARU.

The objective being to contact as
many ITU Zones and "special toea­
t ions" on all bands 3.5 thru 28 MHz.

Classes: Sing le operato r, both
sIngle and all bands, and multi­
operator sing le transmitte r only.

Exchange: RS(T) plus ITU zone
number. Stations operat ing f rom
" special locations" w ill inc lude their



Results of 1978 French Contest
U.S.A. and Canada

Include a summary sheet and the
usual signed declaration with your en­
try. Check log for duplicate contacts.
Taking credi t for duplicate contacts in
excess of 3% of the tota l made may
mean disqualification .

Mailing deadline is March 1st to: YU
OX Club of SRJ, P.O. Box 48, 11001,
Belgrade, Yugoslavia.

DL QRP Activity C.W. Contest
Starts: 1500 GMT Sat., January 13
Ends: 1500 GMT Sun., January 14
Power input for this contest is

limited to 10 watts or less, s ingle
operator and on c.w. on ly. ORO sta­
tions may partic ipate but only con­
tacts with a AP stations are valid.

Lim it your operation to 15 hours.
The 9 hours off may be taken in two
parts. Contacts may be made on any
five bands in the 1.8 to 28 MHz. spec­
trum.

Multiplier. Each DXCC country ln­
eluding your own, and each YU prefix
worked.

Final Score: Multiply total aso
points by sum of OX count ries and YU
prefixes worked.

Awards: Certificates to the top
scorers in each count ry, 2nd and 3rd
place awards where justified. Call
areas in W/K, VE. PY. VK. Zl, JA. and
UA9 & VAO wil l be cons idered
separate areas for awards. There are
al so Troph ies for continental leaders.

Exchange: RST pl us aso no. and
power imput. Add " X" it crystal con­
tro lled. (579001I8X) Stations using
more than 10 watts indicate ORO in­
stead of power figu re.

Scoring: Contacts with stations in
same country 1 point. Other countries
but same continent 2 points. OX on
other conti nents 3 points. It a so is
with another a RP station add 3 points.

Stations using less than 3.5 watts
get cred it for 1 handlcapp point , and
another nanorceoo point if rig is
crystal control led. Double the above
points if both stations meet above
handicapp requirements. (8 to 12 final
points poss ible)

Reducing input power o f a commer­
ci al rig does not qualify it for handicap
bonus.

Multiplier. Eac h OXCC count ry
worked. one if on own continent. two if
on another continent. Plus ca ll areas
o f JA. PY. VE, VK. WIt<, ZS.

Final Score: Total aso points from
all bands times the mult iplier poi nts
from each band. (Scoring for ORO sta­
t ions same.)

Inc lude a summary sheet showing
the scoring, equipment description
and the usual s igned declaration.

Mai ling deadline Feb. 15th to: Hart­
mut Weber, DJ7ST, 0 -3201 Holle,
Kleine One 5, West Germany.

" Hunt ing Lions" aso Party
Starts: 1200 GMT Sat. January 13
Ends: 1200 GMT Sun. January 14

Sponsored by Lion s Internat ional
and coordi nated by the Lion Cl ub of
Rio de Janeiro, Brazil, this activity is
between Lions and also non-members.
The object ive, " to create and foster a
spirit of international un derstanding
and cooperation," among Lions and
amateur radio operators.

Exchange: Call, aso no. and the
time. Lions or Leos will add their club
name.

The same station may be contacted
once on each band, 10 thru 80, both
phone and c.w., but each mode is
scored separately.

Scoring: One point for contacts bet ­
ween stations within the same ccntf­
nent,3 points if between different con­
tinents. There is a bonus of 1 add i­
tional point if aso is with a member of
a Lion or Leo club, and 5 extra points if
you contact a member of the Rio de
Janeiro Arpoador Club.

Tota l aso points is your score.
Awards: Will be made for both

phone and c.w. A Trophy for tst place.
A Trophy Medallion for 2nd place. And
a Plaque for 3rd place. There are also
medallions for the 4th thru 10th place.
Each participant making more than 20
points will receive a special aSL from

Phone
F2YSIW2
....... 183.084

K2PF 360
N3RL 5.500
W3MR 9.212
WB3DBI .40
N4NX 5,000
WA4LOF . . 2,381
K5RF 1,000
K8MN 15.640
WB8TGS ... 490
WA9FZQ .34.833
W9LKI 26.789
W9TLU 6,120
W9SS 6.090
WtlCOC 7,364

VE3KZ . . 516,420
VE20G . 201,880
VE2AFC 124,976
V0 1AW . . .5,267

VE2WA 66,430
VE3BA 21,200
V01AW .. 105,480

C.W.
W1BWS 13,108

Wl0PJ 10,980
W2FAS . . 100,036
W2GKZ 62,243
K2PF 12,870
N2CM 11,284
W3ARK . . 154,700
W3HOH 51 ,968
N3RL 6,720
WB3DBI 360
N4NX 138,240
WB4ENI .. 10.528
W4YN . _ 9,360
AA4RR 22,854
WB4WHE 120
K5UR 20,898
N8BB 82,871
W8DSO 11,780
W8VSK 5,940
WB8WVW 40
W90A 56,154
K9WA 14,490

VE3KZ . .. 361,030
VE2EHF .. 72,896

The YU OX Club is again sponsoring
this contest to st imulate more activity
on 80 meter c.w . Both si ngle and multi­
operator operation is permitted.

Exchange: AST plus eso no. (001
and etc.)

Scoring: Contacts between stations
in the same country 1 point. With other
count ries on the same cont inent 2
points. With count ries on other con­
tinents 5 point s. With YU stations 10
points. (Only one aso with the same
statton.)

YU 80 Meter CW Contest
Starts: 2100 GMT Sat. January 13
Ends: 2100 GMT Sun. January 14

a TH. (Special locations are areas
where Marconi conducted his ex­
periments. A s.e.s.e. to W1WY will get
you a list.)

Points: (a) Contacts between sta­
t ions on the same continent but dlt­
terent countries count 1 point on 7, 14
& 21 MHz., and 2 points on 3.5 and 28
MHz.

(b) Contacts between stations on
different conti nents count 2 points on
7, 14 & 21 MHz., and 5 points on 3.5
and 28 MHz.

(c) Contacts between stat ions in the
same country are permitted for lTV
zon e and "s peci al location"
mu ltipl iers but have zero point val ue.

Mul tiplier. (AI Multipl ier o f 1 for each
different ITU zone worked on each
band.

(B) Multiplier of 10 lor each " spec ial
location" worked on each band.

Note: Own country may be worked
fo r both A and B cred it , however zone
locations which are included in
multipl ier B can be counted once only
per band.

Fina l Score: Total a so points
mult iplied by the sum of A and B
mutttptlers from each band.

Awards: Certificates to winners in
each class, in each country and each
call areas o f W/K, VE, VK, JA and ZL.
Single operator entries must show a
minimum of 16 hours of operati ng
t ime and 36 hours for mult i-operator
stations.

Use a separate log sheet for each
band, include a column for aso points
and one for multipliers. Ind icate the
multiplier on ly the firs t time It is work­
ed on each band. A summary sheet
showhing the scoring and other pert l­
nent information and the usual signed
declaration is also requested.

All entries must be received no later
than May 15th for the C.W. section and
May 30th for the Phone. Indicate C.W.
or Phone on your envelope.

Logs go to: G. Marconi Contest
Committee, Att : G. Nucciotti, t8KOB,
Via Fracanzano 31, 80127 Napoli , Italy.
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the Arpoador Club.
It is suggested that you write to the

Arpoador Club for additional tntorma­
tton.

Logs must be submitted no later
than 30 days after the end of the con­
test to: Lions Club of Rio de Janeiro
Arpoador, Rua Souza lima No.
31G-Apt. 802, Rio de Janeiro 22.081 zc
37, Brazil.

Giant Rny Flash Contest
Two Periods

1500- 2300 GMT Sat., January 13
0700-1500 GMT Sun., January 21
This is the 11th RnY contest spon-

sored by the IATG of Italy, called Flash
because of the short periods of opera­
tion.

All bans may be used, 3.5 thru 28
MHz. and also via Oscar, in that por­
tion of the bands used by RTTY sta­
tions. The same stat ion may be work­
ed on each band for exchange and
muttlptter points.

Exchange: Call, RST and c a Zone.
Scoring: Contacts with stations in

own Zones 2 points. With stat ions out­
side own Zone, accord ing to th e value
in the " exchange point table." Oscar
contacts double In point value.

Multiplier: Each OXCC country and
W/K, VE and VK call area worked on
each band.

Final Score: aso contacts X ex­
change points X total multiplier. There
is also a handicap of 2% to 12%
deducted from the final score based
on the position of winners in previous
contests.

Awards: Gold, Sil ....er and Bronze
medals fo r f irst three places. The 4th
10 7t h p lace w inners , a yea r's
subscription to CQ Electron ic
magazine, 8th to 10th place a 6
month's subscription.

Points and position achieved in this
contest will be included for the World
AnY Championship for 19n. (This is
last for 197n

The contest is also open to SWL RT·
TYers with the same scoring system.

It is suggested you write to Prof.
Fanti for a more detai led rules sheet
with an "exchange point table," han­
dicap table and sample forms.

Logs must be rece!ved no later than
Feb. 28th and go to: Prof. Franco Fan­
Ii, via Dallollo 19, 40139 Bol ogna, Italy.

AIr1ine Hams QSO Party
Starts: 1500 GMT Sat. January 27
Ends: 1500 GMT Sun. January 28

This is the first party organized by
the International Association of
Airline Hams.

It's open to all " Airl ine Hams" and
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non-members. Members o f the lAAH
may work both members and non­
members, and visa-versa.

Exchange: Non-members-Indicate
" non-member" , aso no., RS (T) and
state, province or country.

Members-Indicate "member" , rest
same as above. Plus IAAH roste r
number, 3 letter airport identifier, (if
applicab le) and flight number or air­
craft number if station is Aeronaut ica l
Mobile.

No te: Spec i f ic laws apply to
amateurs operating their equipment
f rom on board an aircraft. Contac t th e
IAAH for ru les before doing this. (P.O.
Box 82412, Hapeville, Georgia 30354)

Bonuses: Score 4 points for ai rport
operation, 5 points for contcts with an
Aeronaut ica l Mobile

Scoring: (1) Add total number of
points (including bonus points) (2) Add
states, provinces and countries work­
ed. (3) Mult iply # and #2 togeth er for
tota l score. (No mention was made of
value of con tacts not in bonus loca­
tions.)

Frequencies: CW - 3550, 7050,
14050,21050,28050,50.095. SSB ·3975,
7275, 14280, 21375, 25550, 50.105.
No.... icelTech - 3725, 7125, 21125, 28125.
FM . 146.52 and 146.55 si mplex.
Repeater contac ts are permlssab!e.

Awards: Certi ficates to the top 3
scoring members and non-members.

Use a separate log for each band
and submit before March 1st to: Frank
Sadilek, WB90UE, 3818 N. Newcast le
Ave., Chicago, IL 60634

Classic Radio Exchange
Starts: 2000 GMT Sun. January 28
Ends: 0300 GMT Mon. January 29
This is th e winte r ed itlon of this

unusual Activity sponsored by th e
Southeast A.R.C. of Cleveland, Ohio.

Object is to restore, operate and en­
joy older equipment with like minded
amateurs.

A classic radio is defined as any
gear built since 1945 but a least 10
years old. An advantage in the contest
but not required in the exchange.

The same station may be worked on
each band and mode and with dif­
ferent equipment combinations. Non­
conte stants may be worked for credi t.

Exchange: Name, RS(T), state, pro­
vince or OX country, and receiver and
transmitter type. (i.e. home brew, 807
final and etc.) Also any other in­
teresting information.

Scoring: Mul t iply total asos by
number of di fferent rece ivers,
transmitters, states, provinces and OX
countries worked on each band.
Multiply that total by your Classic
multiplier. Total years old of all
receivers and t ransmitters used.

(Three asos minimum per unit.) If
equipment is a transceiver multiply
age by two.

Frequencies: C.W. · 60 kHz. from low
edge of each band. Phone - 3910, 7280,
14280, 21380, 28580. Novtcertecf
-3720,7120,21120, 28120. Listen to 10
on the quarter hour, 20 on the half
hour, and 150n the three quarter hour.

Awards: Certificates wi ll be award­
ed fo r the highest scores, longest OX
and " unusual achievments."

Send logs with comments, pictures,
anecdotes and etc. to: Stu Stephens,
K8SJ, 2386 Oueenston Rd., Cleveland
Heights, OH 44188. A s.a.s.e. will get
you a copy of the Newsletter with the
results.

French OX Contest
CW.: Jan. 27 - 28 Phone: Feb. 24 - 25

Starts: ooסס GMT Saturday
Ends: 2400 GMT Sunday

You may work any of the fol lowing
list o f French and associated sta t ions.
(Francophone count ries)

1. French Europeans. (95 depart-
ments)

2. Belgians. (9 provinces)
3. Switzerland. (22 cantons)
4. All OUF countries. (FB8, FG and

etc.)
5. LX, 4U, 00, 3B, 90, 9U, 9X, HH,

VE2)
6. French and Belgium armed forces

in OL
The same station may be worked on

each band for aso and multiplier
credit.

Single operator stations are limited
to 36 hours out of the 48 hour contest
period.

Exchange: RS(T) plus aso no.
(579001) The " Francophones" will in­
c lude two figures or letters to identify
their a TH. (/67, ILU, N O and etc.)

Points: Three points for contacts
between stations in the same conti­
nent, 10 points if with another conti­
nent.

Multiplier: Each F department, ON
province, HB canton, OUF country and
etc. as indicated in above list. (Worked
on each band.)

Final Score: Sum of all aso points
mu lt ipl ied by th e sum of the multiplier
f rom each band.

Awards: Certificates to the top
scorers In each country and each USA
ca ll area. In the past contest contacts
have been accepted for the many
French award. OUF, OPF, OOFM, OTA,
ONF.

Include a summary sheet showing
the scoring, rnutttpner list for each
band and etc. with your entry.

Log s go to: REF French Contest,
All; Lucien Aubry, F8TM, sq. Trudatne
2, Paris 75009, France.
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Build These 1 3
Electronic Projects

For Under $10 Each!

A Sensitive Field Diode Checker Security Alarm
Strength Meter

11" Check diodes und er load with ME's + +
I\ JlI ~nn~ . 41',· 6v. diod e t cs t cr . Av o id mis ta kes , "CE" ca used by using a YOM, with th is) K 10K 3K Sp<'~ k ....

47 n foolproof method . First. place till' ..... NPN
!'JPN diod... across terminal s 5 1) LED is Ilf/. "":!-<INH

{::: If th is ca n ' t be done, the diode is 471 pf•
bad . Second, pre ss s witch. If LED 4011

l N H , " N s tays off , till' diode IS goo d. TIll' lN4148

.,+ 'OOK <

• cathode of the diode Ix,jog tested is

~
the end connected to ground . Nol l' r l N4148
that sometimes " leaky" german ium 4011 "3K +4 Y, ·(,v. 860Kdi odes ca use the L ED 10 li g h t 471 pf

7
dimly .

I
1IJ f lN4148

'OO K
>' ''' , ITIVlI V 4P) U~ 1 +3v.d.c7 " H K •IlM4NHPlK ", l"t1

7 LCD nu NPN '''',lN4 148 - • 1.2 M 7

Thi s transmission ind icator is 100
times more se nsi t ive than fiel d +
s t re ngth mete rs d' o ne- fifth the

~
3- 2oon D U H <OO K

price . An LED lights only if the RF - •aon" l v.d ,c. , "'0 7

field is higher than vo u preset as , .. '~ "h,d .c . ,,'
the field stre ngth Il'\'~' 1. Wdl(h ou t

L _____.:.
r-: Sound off with the wa il and shriek

of the corner of your eye to sel' if 3K of a fi re engine. The blast 01 sou nd
the LED is glowing as you transmit. OK 120n can be va ned depending on transis-
Any small signa l NPN tra nsis tors lor and s pea ker selection . By \·dry·
can-bt- used . Two penlight (ells pro- ",r", 109 co mponen t va lue , YOU ca n
vide po wer and will last about a "v change ' h e sound ' 0 <u I t your

~r~ tastes . The rise and fall of the \~·ad ' ...year.

h.d],
pitch plus the percen tage of cha nge

• 10 Idell Bd., Valley Stream NY 11580 in pi tch also can be adjusted .
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Get a loud blast of sound for your
home security monitoring system
for protection against forced entry
by burglars. Battery powered , the
unit is on duty even during power
failures . Standby current drain is so
low the batteries will perform for
their shelf life. The circuit shown
provides both normally open con­
tacts (NO), such as fail-safe mag­
netic door switches, and normally
closed contacts (Ne), such as win­
dow tape . The two lower switches
provide instantaneous operation.
The three upper switches turn on
the alarm after a JO-second delay.
giving you time to tum off the sys­
tem by closing the " ca n cel"
switch.

If you use a reed rd.1Y to activate
your alarm, a 2N2222 or 2N3904
transistor can be used. Otherwise,
any NPN transistor with a current
rating high enough to power the
relay you use will work.

10K

•

I~f 3M

4001

•

OJ

lOOK

4011

4011
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+
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o
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•
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+
1M

1
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•

+

1M :::.01

1M
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:"""---; .L-.L-..J
~.

Home Security Brain

Electronic Combination Lock

•st sa 53 1 1
" 1 " ,\,\ ,\

S K 01
SK f

0 2 SK OJ SK 0'

0 '
07 ~- • -

D6

OS

lOOK lOOK lOOK lOOK

.01

UM

4081 }- 10 K 4081r:
1tll' f

200 K 200K
0 10 ""- • '/SS

Rdiy I- NPN

(
10K

.f

+

-{ 4081}- -::II-: 4081 }-Ljf;-r-LJ
10,,1 101'1

200K

+
'OOK

o;...blr ~::IC~

.n~1 10,,1

~ 4011 »--;*- 4011

[ •- 10K L
2.

- + 4011 4011- -
lOOK

A thief has only sewn seconds to
crack this 10,(0) combination push­
button lock. If an incorrect bullon is
pushed. an alarm sounds and all
pushbuttcns stop working for two
minutes. The rl'i ,l y built into our
circuit le ts you control any thing
from you r front door lock to car
ignition . A nine-volt transistor
radio battery runs the circuit one
year.
To operate the lock, you must close
51, 52, 53, 54, and 55 in rapid
sequence. By connecting these fi ve
switch lead s in a random fashion to
a 10 button sw itch pad, you can
make any sequence you want-9, 2,
5,4, 10 for example. To further com­
plicate things , you connect the
" d isab le" switch leads to the
remaining switches on the pad. So,
if the intruder pushes 9, 2, 5, 4, 8,
the lock disables so that even if he
then pushes 10, it st il l won't open.
You can use any NPN transistor
with ratings high enough to power
the relay you use to activate a circuit
or electrically operated lock.
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Test Your Hearing! A Handy Timer
~

rt 4011 ..,,, ,
.0012"f ~ TP 4.

, 2MU
10M

Here 's a ni fty egg timer tha t can

• also be used in the darkroom, or

" "-
CI RI wherever yo u need to lime periods

H. ..,,,
~ nO"f 2M of up to seven minutes d uration . A..,,,

100 51 • - >
~

built-in control lets you set Ihe
~ L period you need . Then just touch

l.{ ..,,, r "0 "- R' the " tu m-on" pla te and wa it. After
- ~ cz 1M the selected time ha s elapsed . an

'0" • -
Ik " - ,! alarm will sound for a short period .

~ I" then automatically turn off .
U K ss _

- ~

The tum-on touch plate, labeled
10k "'_ 10k

- ~

CJ RJ
"TP" in the diagram, is two metal

Ilk " 01 l<1k
s t r i ps about 1116 th · inc h apa r t .

e- ..,,,
I

Bridging the ga p with your finger
rooc ""- activates the timer. If you need

e-
'0" more time range, increase Rl and/or

ll<1k " Ct. R2 and C2 determine the period
e- o f time that the alarm will sou nd .

1'" SlO Sp.. . .......
I Increasing ei ther will extend the

c- time . The tone of the alarm is deter-
3.3"1 '" ,.,PN mined by R3 and C3. Increasing

e- •
-.Oll: 10\1 S12.....

Sp c. ...~r

<-
either lowers the tone, decreasing

SI - S12 : them raises the tone.
12 p'-',u io" 1rO I . '~ , .. il<h

Is yo ur tv set turned up lo uder than Fast, Faster, Fastest
anyone ef ses? Do o the rs hear
sounds yo u can' t? You can test yo ur
hearin~ with th is handy hea ring
tester. A built- in variable tone gen- [fJe ra tor le is you set the frequency +. ........-: I" sco«
from abou t 400 Hz to 20 kHz. The n .01

-1001 +
ju st turn Ih l' s e lec to r s w i lc h

D'l':<
lOOk LLEOI

through each of 12 positions. Each 10M Ik ' # lOOk
sw itch advance red uces the sou nd - ~ -
by 10 dB. By comparing the switch DI r-... DJ 4OOIF-
pos i ti o n .H w hic h th e s o u n d

PLAY 0 0- I;" 4010 DIlbecomes ina ud ible to you with the LE 0 2

positions for ot he rs . yo u can get a D'lR 10 M Ik "
,..{ )..-J. '001

good idea of how yo u r hearin g ... ' 001

stacks up . D' r-, Dk .01
I".;' 4010

JDk

PLAY ~.~
Fo r be s t re su lts . USl:' a lOO-ohm IDM Ik

LC03

fl' R •
speaker. If you can' t obta in a 12- - ...-
position rotary swi tch , u se 12 5PST DJ r-, '" lOOk

SP"". l ~,

switches. A nine-volt battery will 10k +
power the tester adeq uately . PLAY ~_~ '010 ...LE04D ,. 10M Ik " NPN

Be An Expert D' r-, DID
.J. --!-

Whine Tester PLAY ~ .O:-
I;" 4010

LEOS ing switch 51, which sta rts the toneD ,. IDM Ik "An~ ··HO T"' · I h .d .( .•- ttl".··· g('nerator and "arms" the circuit ., - ~. " .. In ur The tcuchplate, labeled " PLAY" in
100.. 1 on DS r-, DII

l/4010
the diagram, consists of two metal

Thi s simple undcr-St circui t tells PLAY s trips about 1n6th -inch apart. The
you if there' s any thi ng wrong with n LR IDM

"
LED< first player to bridge the gap with•

you r car alternator by ana lyzing the - -. h is or her finger turns off the tone
whi ne . A clean-sou ndi ng whine D6

t>4010

D12 and lights the associated LED indi-
means the alternator's OK. Wh ine

PLAY
ca lor. A second touch pla te, labeled

with a bu zz mea ns one o r more "CLR" in the diagram, clea rs the
d iodes burn t o u t. If whine Ire- This great pa rty and co ffee table circu it, exti ngu ishing t h e LED,
qv ency d oe sn't kee p pace wi th game tests players' reaction rimes . when its g.p IS b ridged by a
engine speed . the fan bel t is loose. The fun game is activated by des- Fingertip .

January.1979 • CO • 101



No. 48

. J

J
1-

NPN ,..PN

RI R2

•
8 1

6 -24~ ,

Build a charger that handles three
se ts of differen t-voltage batteries
for one-third the cost of a conven­
tional cha rger. With a plug-in AC
adapter from your calcula tor and a
few inexpensi ve paris , th is circuit
accurately monitors within 20 per­
cent the rate of charge of each bat­
tery by the brightness level of pi lot
lam ps or an LED. Any b to 24 volt
rechargeable battery can be han­
d led . The transistors can be any
NPN types capable of handling the
vol tage and current of the batteries
you want to cha rge. RI , R2. and R3
limit the current flow to the battery.
Refer to our Handbook secno n in
this issue for how to calculate resis­
tance for a given voltage and cur­
rent . R4 must be selected for the
CUTT",nt range of the LED used .

A Versatile B1l
Battery Charger

.,
5-lSU'K

With a touch of your finger . you
can turn on your radio for up to a
half-hour, after which it turns itself
off automatically . With a second
touch, you can kill the sound for
one m inu te-long e no ugh to
silence annoying commercials. Each
touch plate, labeled "Tl'" in the dia ­
gram. consists of tw o strips of metal
about1l16th inch apart. Bridging the
gap with yo ur finger activa tes the
circui t. When you've built the cir­
cui t, you can mount it right inside
the rad io case. Power it from the 9­
vo lt radio battery . To connect it to
the circuit, remove the win' pres­
ently go ing to the minus (-) te rmi­
noll of the battery and reconnect it to
the collector, ma rked "radio" in the
d iagram, of the 2N2222 transistor.

----,- - - - --r----,B lo w n ·F u s e
PNP

r~:();{ Alarm

+l Y.rv .

lOOK "f"
10K

NPN
)

1M <: 2.SM
fl"~
....n

'"" 10K
~

OK

' M
NPN

PNP (
'OK ..:y

"'OK

- 1Yrv.

If you've ever spt.·nt an hour looking for a fault in..a n electronic circuit only to
find the problem was a blown fuse , you'll 10\1{" this handy blown-fuse ala rm.
JUSI connect it across the fuse in your circuit-the ala rm does the rest . If the
fuse does blow, an LED indicator. which can be mounted in any convenient
location, w iII bcgm to blink. A pair of AA penlight batte ries will keep the LED
blinking for up to three months if you don' , use the protected equ ipment
regularly.
Any small sig nal NPN tra nsistors, such as the 2N3904. and PNP transistors ,
such as the 2N3906, can be used . The value of Rl should be selected to provide
average light intensity from the LED yo u use .

A Commercial Killer

-t.. -lOll

"""

.,,,
10'01 I

..., + ~S"::l,uJ-r1 ,,,,..,,.

~+

"

A Code Practice

Oscillator For Use
With A Paddle Key

"' This sophisticated code practice oscilla­
tor costs pennies to build, yet has indi­
vid ually adjustable dit, dan, and spart'
durat ion controls. You can use sepa ra te
SPST switches for S1 and 52, but for the
feel of ham radio, usc a sideways-mov­
ing " padd le" key . Just con nect the pad­
die 10 the 401114081 outp ut line. one of
the contacts to the dit 4011 input, and the
other contact to the dah 4011 input . You
can use any small signal NPN transis­
tors-2N2222 and 2N3904 work well .
The osci llator runs on a standard 9-volt
ba tte ry, b ut will work on 6 volts as
well.

•
'.,

-101i1 }-

.. 'N I. ~SOI(

+

+

•
,.'

"
•

"

.,,,

..."-olT"r
lOO K /, :';SOK

+
'"""'
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Here's a BASIC programming package that
will help you calculate voltages, currents,
input resistances and the gain of transistor circuits.

A BASIC Program For
Transistor Amplifier

Calculations
BY THOMAS ROHW

R4 C o!

f,gu'p I scnpm.ol'c d.;t<,l , am 0 1 a mp h" p ,

R 3
C3_....:r-- - -I'l- -OQUi Jlul

RI

(I

o------jf--+--+-f
IIIJl UI

I\

k!

BASIC PROGRAM FOR TRANSISTOR AMPLIFIER CALCULATIONS

I PR l i-I "!' " £,."lT Efl 'JAJ.UES Of 'JCC.. ~ I .. ae .. R3 .. R4 .. RS ( 1:1 ORi S)"
2 IN P UT S .. H I .. R2 .. R3 .. Ro4 . RS
3 P RI i-I T "ENTER YOUR VALU E OF BETA"
4 INPUT B
5 IJ '" S • R2 1 (H I +::t2)
6 R" <R I .R2> 1 (R I +::t2)
7 II " (V- I3 . 7) 1 (!'I + B.(R4 +!'I5»
8 '11 " IJ - II. R
91 2 ,.1 1· 8
11:'1 1J 2 " 5 - 12. R3
11 'J3 ,. 1 2 • (P. 4 +P.S)
12 D '" 3.3 2 5 /1 2 + 2
13 G :: RJ 1 ( R4+ D)
14 T ,. B • ( A4+ C )
15 N ,. O~.T ) 1 (n+ '!')
16 PRI~T " BA S E CURR£."lT I S "; 11.1 3 0 3; " MI1.1.IAM P ERES"
17 P RINT " C01.1.EC T OR CURRE;n I S "; 1 2"1 ""13; ,. 111 l.1.I AM P E?: E$ "
18 PR I;-n "E."II T T ER CURRE:JT I S "; 1 2.1 0~ 0; "MI1.1.I AM P ER ES"
19 PR I NT " BAS E 'J01.TAGE I S "; 'J I ; " 'J01. TS"
213 P? I NT " C 01. t. EC'! O~ lJOl.TAGE I S "; 'J2 ; " 'J01.TS "
2 1 PR I ..... T " E:lI T T EP. 'J01.TAG E I S "; 1J3; " '/01.TS"
22 PR I:-JT "l i-J P UT RESISTA:lCE I S "; tH " OH.1 S "
23 ?~ I""'T "T HE GA l ..... Of THE A.1P1. If IER I S " ; G
2 4 PR IN T
25 GO TO 3
2 6 EN D

L-cJf--
RS I

·123,1 9 95th Ave" Richmond Hill NY
11419

The transistor amplifier circuit of fig­
UTe 1 IS pt.·rhaps the' most common cir­
cuit co nngu ra uon. [I is an NI'N tranvis­
lor used in the cnrnrno n- c rrn tter ci rculi
to provide ~... m in a udio and o ther lo w­
frequency applications . Dept'ndlng on
the value" of the Tt,.,islors and capa cito rs
used, it (.10 provide g,lln in the r.loge of
live o r less up to .1 hundred or more. 11
can operate .11 supply voltages from a
few volts up 10 a hundred volts (with
..uitable transistors), at current.. ranging
from .1 fra ction of a milliampere lip to
seve ra l tens of rna .

OUTco m p ute r progr,lm , written in the
Basic progr.lmming la ng u.lge used in
home ,I S wel l <I S profession.l l co m p ute rs.
calcu la tes the voltogo-, and currents in
the circu it. <I S well as the in p u t resis­
tance ami the g.l in of the ctrcuu . The
vo ltages and cu rre n ts .He usefu l in
troubleshooting , sm n' they art' ecsuy
mea sured w ilh almost any inexpen,>iVl'
rnu ltun cte r.

If you have .1 circu it to check. yuu ca n
use thi.. prowam 10 calculate the volt­
ages and cu rrents that It sho u ld have,
a nd then compan' Ihl">l' with the value s
act ua lly rm-a vurcd . Th e ga in, which
desenbt.'s ho w much larger the ac output
voltage IS than the input , ca n also be
m easu red With Ia trly ml'xpl'nsi v{' equip­
men t. Th e input resistance, while not
('Specia lly useful fo r t roubleshooting, is
usef ul in decidmg what ca n be con­
nectcd 10 the .lm rlif ler's in put,

Even If you d o not have ,1Ct.-t.'S'> to a
computer. 'thl' progr.a m ca n still be in ter­
eSling, By siu dyi ng it, yo u ca n st"\..' that
t he B.1 Si c p rugr.Jmmin g langua g e is
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Figure 2: sample circuit

470

which instructs the computer to return
to line 3 and s tart again fro m there. Th is
a llows you 10 k eep the same resistor and
voltage va lues specifi ed at the beg in ­
n ing , but en ter a different value of be ta .
Th e computer will repea t the progra m
as long as you wish, allowing you to try
different val ues of be ta each time .

The printou t of the results shows the
values calcula ted by the program for the
typical circuit of Figure 2. As you can
see. doubling the value of beta, from 50
to 100 , has very li ttl e effect o n the
res u lts. Only th e inp ut re s ista n ce
changes marked ly. iID

>
27K • 1K

>
~?,( 0

1 1/'\I'
"-

10K
> >

47 C2
r:

••
I .,

+20v.

C

by the com puter using lines 16 through
23. In each case, a PRINT instruction
tells the computer to start a new line,
print the words enclosed in parentheses
exactly as shown, follo wed by the va lue
of the calcula ted result. Since the cu r­
re nts were found in amperes, each cu r­
rent value is multiplied by 1000 in the
PRINT in s tru ct io n t o convert it to
mil liamperes.

After the last prin tou t in line 23, line
24 says PRINT one more time , bu t with­
ou t specifying anyth ing to be printed .
This is used to skip a li ne in the pri n t­
out. Then the program says GO TO 3,

q uite easy and straigh tforward to use
and understand.

As most programs, this one has a
short section at the beg inning which
asks for the user to e nter the va lues of
the supply voltage, the five resistors,
and the beta of the transistor (also called
hf e in the transistor spec sheets.) The
center section of the program calcula tes

.tbe results, while the last section of the
program prints them ou t in a n orderly
format.

As it turns out, the circuit's operation
does not depend very much on the beta
of the transistor at all . Th is is one of the
reasons why II is so popular. To illus­
trate th is point, the program has an
instruction at the end which says GO TO
3. This returns the compu ter back to line
3, and allows the same set of calcula­
tions to be repeated, bu t with a different
value of be ta. A sample set o f calcula­
tions is shown beneath the program
listing .

If you want to use the formu las with­
oul having a computer, the following
calculations are done . Start with these
given values:

S = value of de supply voltage (also
called Ved
R, = top base bias resistor (see fig­
ure 1)
RJ = bottom base bias resIstor
RJ -= collector resistor
R4 = emitter resistor which is unby­
passed by capacitor
Rs = emitter resistor which is
bypassed
B = transistor beta.

VO L T S
VOLTS
OHM S

19.0396

MILLIAMPER E S
f'lILLIAMPE~ES

MILLIAMPE?ES

~5 <IN OHM S)

ENTER ':"OUR VALU E OF BETA
11013
BA SE C lJRqE~T I S 7·9756 3E-t212
COLLECT OR CUR~ EN T I S 1· 97563
EMITTER CURRENT IS 7.97563
BA SE VOLTAGE I S 4. 8234 VOLT S
COLLECT OR VOL TA GE I S 12.0244 VOLT S
EMITTER VOLTAGE I S 401234 VOL TS
INP 1JT nESISTA.\lCE IS 3~ 4 3 . 9 1 OHM S
THE GAIN OF THE AMPLtFlER I S 1901811

DJTE~ 'JAL lJES OF 'ICC" RI"
123 " 27t21e:a" 1000~" 112100"
ENTE~ YOU~ VALUE OF B ETA
?5t21
BA SE C U~RE..'JT I S .141954 MILLIAM ?E?ES
COLL EC TO~ CU~R ~~ T I S 7.2977 2 MILLI~~PERE S

EMITTER C'J ::l: RSNT I S 7.0 9772 MILLIAM PE::lE S
BAS E VOLTAGE I S to·36952 VOL T S
COL L E CTOR VOL TA GE I S 12.902 3
E1I TTER 110L TAGE I S 3·66952
I NP UT RESI STA.JCE I S 19 31d4
THE GAIN OF THE AAPLIFIER I S

SAMPLE RESULTS FOR CIRCUIT OF FIGURE 2

[f the Beta is not kn o wn, a good trial
value is 100 for small transis tors. If no
emitter resistor is presen t .11 a ll , use 0
ohms for R4 and Rs. If the entire emitter
re sistance is bypassed by a capacitor use
oohms for R4. If no emitter bypass capa~
otor is used, then use 0 ohms for Re.

Each li ne of the Basic program has a
line number, which identifies the line to
the computer. Lines 5, 6, and 7 are per­
formed, in thai order, to fi nd I I, the base
current. Arith metic formulas in Basic are
written in the sa me way as they might
be written in algebra, except tha t they
must be written all on one line. Thus
line 5 cou ld also be written as

V = 5 R2
R, + R2

bUI the one-line form used in the pro­
gram is equally CdSY to u nderstand. The
only strange symbol is ", which mea ns
'times' .

To solve the problem without a com­
puter, the equations are done in order as
listed in the program. After the base
current is found in line 7, base voltage
V I is found in lim' R, followed by collec­
lor current in line 9.

The collector and emitter voltages are
found next in lines 10 and 11. Following
th is , lines 12 and 13 are done to fi nd the
gain G, followed by lines 14 a nd IS to
find the input re sistance N .

The calculated va lues then are rintcd
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Although the least expensive component of your
stereo system, the cartridge can make the difference
between fair to poor sound and true high fidelity. Here
are some tips on choosing the right cartridge for
your system.

Phono Cartridges
BY MITCH RAVITZ·

A Sk the person who has invested a
small fortune in his phonograph audio
system what type o f cartridge he is
using and the chances are he w ill give
you a blank stare. vet . all ottne com­
ponents tha t make up his system, the
cart ridge, without Question , is number
one l or crit ical reproduction. You
Gould invest a year's salary in the
speakers and other components, but
you 're not going to gel top quality
sound if the cart ridge is not up 10 its
ta sk 01 getti ng out of the record what
th e sound engineers and performers
out into it.

Look ing at an expanded view of a
cart ri dge will di spel any notion you
may have had that it is as s imple as it
appears in its streamlined casing. We
reprod uce here such a view of an Empire
cartridge. In most particulars , the view
shown here is representat ive o f any
good magnet ic cartridge. There are
three basic types of magnetic car­
tr idges:

• Movmg Magnet - In t his type, a
magnet , moving in (elation to an
assembly o f stat io nery coi ls, in­
duces voltage in the coils.

• Moving Coif-Th is is the reverse o f
method #1 : the co i ls move and
magnet s remain stanonerv.

• Moving Iron -There are two types
here. Induced Magnet and Var iable

"Technical Director, Em pire Sc ien­
tific Corp.

Re luctance. In both , the magnet s
and the coils are fixed. The Induced
Magnet type uses the iron to carry
the magnetic flux in to the coils.
In a Var iable Reluctance type o f car­
tridge, the moving iron acts like a
valve to control the magnetic flux
flow within the cartridge.

Crystal and ceramic cartridges also are
used, but they are not recommended for
good hi-f equipment. Crystal tapes
reproduce a very narrow range of Ire­
quenctes : ceramic pick-ups are better
but require heavy tracking force to stay
in the record grooves.

A magneti c cartridge is the obvious
choice for superior reproduct ion and
minimum record wear. But , wh ich one
should you choose? Your ear usua lly
judges one sound that is somewhat
louder than another being "tetter". but
tha t can be misleading because the
best cartridges have the lowest output.
Here are some ttunqs to consider in
testing different cartridges:
• Be sure all other components are
the same throughout the test.

Listen to different kinds of music .
A cartridge that reproduces the bass
may not do as wel l on the highs.
• Before actua lly audi tioning d if·
terent cartr idges, be cert ain that the
total sound level is the same. Adjust
the volume control to compensate for
the d i fference in loudness.
• Look for the manufacturer 's track­
ing force range, which is stated in
grams. Too much force wi l l cause the
d iamond stylus to plow through the

record grooves, causing permanent
damage. Too little force can a lso wear
out records. Optimum results are ob­
tained when the sound is at its best
with the least amount of force. Most
qual ity cartridges will sound their best
and t rack properly at a point about
two-thirds up in thei r tracking lorce
range. A cart ridge which can track
from 3/~ to 1% wi ll usually sound it s
best at about 1 1/~ grams. Similarly, a
cartridge designed for a 1 to 2 gram
range will sound right at about 1.7
grams.
• A cart ridge's tracking ability is a
measure of it s capacity to fait hfully
follow the meanderings of a record
groove. If it's able to hug the curves,
you 'll get everything out of the record
that was put into it. Tracking is usually
expressed in terms of the highest
velocity, su ch as 20 centi meters per
second (2OCm/sec), at which the stylus
can move to a part icu lar frequency
whi le maintaining accu rate reproduc ­
t ion under a spec ific amount of track­
ing force.
• Frequency Response refers 10 the
range of freq uencies that a cartridge
can reprod uce. 20 Hz to 20,000 Hz
covers the fu ll range o f hearing of the
human ear. Your own hearing range
w ill depend on many factors including
age and work ing condi tions. Almost
every cartr idge will cover this range,
but th is is not the only th ing to con­
s ider. How accurate ly does it
reproduce sound at various frequen­
cies? This is usually stated in decibels
(dB) with a plus or minu s to lera nce. As
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Terminal Board
Holds the ter­
mmal om's and
Identif ies R L
LGand RG
connec tion

Ground Strap"r;5/
Grounds the f
cartooae ooov
to divert uooe-
suable hum to
amplifier ground
tarso qotc
orated:

Terminal Pins
Gold plated 10

assure good
erecmcatcon­
nection to
to ne arm

Rear Magnet
Generates
magnet ic flow
throughout

~

Coils (4)
Carry the cur­
rent from the
magnet ic gap

Rear Shield
Shields from
hom

Shunt Plate
Completes the
maqnenc Circu it
o f the pole
pieces

Short ed
Turn Plate
Connects poles
and tunes out
high treouencv
resonances

Poles (4)
n-o engl nePff_'u
ang le and shape
serve to qurce
and concentrate
the maqnenc
flow In the qao

Fronl
\1agnets (2)
Equal izes the
magnetic llow
when stylus IS
not In motion
to prevent
rrucroonomcs

Magnetic Gap
Movement of
armature here
creates erec­
trontc srcnar
to nowIn coil s

Metal Body
Acts as a sh ield
agai nst ex te r io r
hum

Stylus Carr ie r
Holds elastomer
and aligns arma­
ture With the
center of the
magnetic gap

Armature
Light mass
hollow Iron
armature varies
the flow among
the poles as urs
moved about by
the stylus travel­
Ing through the
record s groove

~
Cantilever t;:;
Extremely light t '.,',
mass tube that
l inks the stylus
and armature

Elastomer
Compliant
susoeoston tor
accurate pOSI·
nomnq of the
stylus

Diamond Sty lus
Prec.ston cut
and polished to
reduce wea r

There's an amazingly complex
mechanism hidden inside your
phonograph cartridge. Although the
exact construction dttters between
models and makes, this diagram
shows what you will find inside a

typical stereo pickup.

an example- Frequency Response: 20
Hz - 20,000 Hz ± 3 d B. The smaller the
deviation, of cou rse, the better.
Although 20,000 Hz, or 20 kHz, might
be good enough for stereo record pro­
duction, it won't be for discrete
a-channel records wi th frequencies
beyond 45,000 Hz. So, to get the most
out of a-channel records, you'll need a
a-channel cartri dge, which can also
play regu lar stereo records perfectly.

Last , and by no means least, there
is the stylus. Styli have three common
shapes: Spherical, ell iptical, and
Large Area of Contact (LAC). The LAC
stylus configuration encompasses all
those styl i ca lled "Bl-Rad!a!".
" Shibata" , " Aliptic ", " Stereohedron",
"Fine-Line", and "Hyper -elliptical".
These were origina lly engineered to
provide the necessary performance to
reproduce a-channel (CD-4 t ype)

records without destroying the very
h igh f requency information moulded
into the grooves.

The advantages of this shape are
substantial. The stylus shape has a
larger con tact area to spread the
tracking pressure. Th is gi ves a reduc­
tion in record wear. Yet , the wid th of
the styl us (where it contacts the
grooves) is small enough to trace fre­
quencies up to 50,000 Hz accurately .
Remember,1 Hz is 1 cyc le per second,
and a cycle requ ires two movements
of the stylus, By simple arithmetic,
you can see this is equal to a rather
astounding 100,000 changes of direc­
tion per second.

You are going to pay more for the
LAC stylus because shaping it to the
very crit ical spec ificat ions required is
a h ig h-prec is ion, t lme-consurntnq
task. But if you' re looking lor absolute-

Iy top·f light reproduct ion of your
precious records, the difference in
cost will be a minor consideration.

The spherical stylus has a large
con tact area between it and the record
groove. However, because it is so
large, it loses some of the detail and
quali ty of the music , especially at
higher frequencies where the tighter
groove indulations will force it to lose
contact.

The elliptical shape has a much
smaller footprint. The advantage here
is much better resolut ion of detail, and
an overall inc rease in clarity. These
usually operate at a lighter tracking
force than spherical styli.

There is one more vital factor to
consider before making your choice of
a cartridge: be sure it is compatible
with your turntable. If you don't know
how, consult your dealer before you
buy,
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Vega Model 188 Sub-Miniature
Sub-Audible Tone Encoder

The series 35000 " Dial Spotter" is
designed as an add-on lor single con­
version superheterodyne receivers. It
can also provide kHz tun ing Inolca­
tion for receivers with multiple U .'s if
connected to the low frequency '1 .1.0.

circuit of this type of receiver.
It has a 5-digit Y2 inch LED in­

dicator display wh ich reads out the
counter's frequency, from 1 kHz to 35
MHz, with 1 kHz resolut ion and ac­
curacy.

Install at ion simply involves con­
necting the r.t. input cable to the out ­
put of the receivers '1 .1.0 . circu it .

The unit measures 10.5" x 10.5" x
2.5" and costs $169.95. It is available
from Gemini Electron ic Sales. Box
205, Larchmont NY 10538.

CIRCLE 65 ON READE1-1 Sf I-IVIGE CARD

Vega mtrocuces its new sub-rruma.
ture. sub-audible tone encoder tor porta­
ble and mobile use.

The tone frequency IS contmcousfv
field runame and does not requrre any
modmcatons or ecouons to the Unit 1he
Model 188 maintains frequency and lev­
el accuracy over the temperature and
voltage vanauons encountered In mobile
aopucenons

l he encoder measures 08" x 085"
x 052". IS backed by a three. year war­
anty and IS available from Vega. 9900
Baldwin Place, EI Monte CA 91731,

CIRCLE 66 ON READER SERVICE CARD

Gemini Instruments, Inc. "Dial
Spotter" Universal Received
Frequency Indicator

Advance Industries' new Model 115
is an all steel tower which has con­
tinuous diagonal face bracing and
legs rated at 50,000 pound yie ld
st rengths. It is hot-dip galvanized
after fabr ication to prevent corrosion.
Its face width is 12" .

Kits include the number of 10' sec­
t ions needed to reach the desired
height (up to 50' for a self-supporting
tower and 2(1)' for a guyed tower).

To find out more about Advance's
new tower kit, contact them at 2301
Bridgeport Drive., Sioux City IA 51102.

CIRCLE 601 ON READER SERVICE CARD

Advance Industries Lightweight
Antenna Tower
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Heath Co.'s IT·74lO TTL/CMOS
Logic Probe

Heath has released the jT·7410
logic probe wh ich is desi gned for in­
ci rcui t test ing on TIL and CMOS in­
tegrated circuits. Lamps on the probe
turn on when the input voltage cross­
es th e appropria te level. A memory
circuit is incorporated in the design
to turn on an LED when either
threshold level is crossed.

The probe w ill detect pulses as
short as IOns. In addition, the upper
frequency limits are 100 MHz for TIL
or CMOS @ v.d.c. and 80 MHz for
CMOS @ 15 v.d .c.

The IT-7410 kit is available for
$39.95 and the 5T·7410 (assembled
unit) is available tor $64.95. Contact
Heath Co.. Dept. 350-690. Benton Har­
bor MI 49022.

CIRCLE 12 ON REA DER SERVICE CARD
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CIRCLE 76 ON READER SERVICE C ARD::t..•

Th is catalog from Saxton lists over
200 types of wi re and cables. Inc lud­
ed are hook-up wire. over 42 different
types of coaxial cable and multi­
conductor cables.

For yours, send a note to Saxton
Product s. lnc., 21S N. Route 303,
Congers NY 10920.

•

CIRCLE 80 ON READER SERVICE CARO

Advance Industries General
Catalog

Advance Indust ries has announced
the availa bility of Its new catalog list ing
their enure line of towers, buildings and
accessories.

Departments Included In the catalog
are Towers, Preassembled Build ings,
Mic rowave Ref lectors, Tower lightmg
Kits, Replacement Components, rnstat ­
tenon and Maintenance Services and
Custom Desiqn and Fabrication .

Write to Advanced rndusmes. 2301
Bridgeport Dr., Sioux City 1051102.

CIRCLE 79 ON READER SERVICE CARD

Saxton Products. Inc. 's Wire and
Cable Catalog

Elemek, Inc. Standard Frequency
Receiver

This new standard frequency receiver
from Elemek, Inc. is accurate to better
than one part in 100 billion and provides
a ti me code source.

It is fixed tuned to receive Wo/VYB at 60
kHz from Fort Collins CO.

Three BNC output connectors provroe
the user with the 60 kHz WWYB carrier
Signal. a 100 kHz signal phase-locked to
the WWYB carrier and the demodulated
WWVB time code. All output signal levels
are at 9 volts p .e.p. square wave.

The unu will operate trorn 11S v.a c . or
9/12v.dc lt is enclcsedin a a Sv x fi S"
x 6" steel cabinet.

The unit sells for $99.50. It IS available
trom Eternek. Inc . 6500 Joy Rd E. Svra­
cuse NY 130S7.

section on linear amplif iers (both
solid-state and tubes), v.h.t. and u.h.I .
transmi tters and converters, special­
purpose and logic circui ts, as we ll as
information on new narrow band
voice modulation (n.b.v.m.).

The book contains 1136 pages and
is 6.5 by 9.5 inches, hardbound. It
sells for $21 .S0 and can be obtained
from Howard W. Sams & Co., 4300
West 62nd Street, Indianapolis IN
46206.

E & L Instruments BRS·5 NCR
Basic Electronics Course

The BSR-S IS a 440-page. 6" x 9"
paperback book that leaches baSIC
electronic cncuu principles . It was de­
Signed as a home study text for techni­
cians and hobbyists. The volume was
prepared by the technica l department 01
the Nat ional Cash Register Co . Inc

The book comomes explanations. ex.
penments and self-assessment tests

The book assumes no previous experi­
ence with electronics and takes me stu­
dent from fundamental theory of electron
flow, mrouqn-o C anarvs.s to modern
crrcut techniques

The book IS available for $9 50 lrom E

& L Instruments. Inc. 61 First St.. Derby
CT 064 18.

Radio Handbook (21 sf Edition)
by William I. Orr, W6SAI

Howard W. Sams and Oo., Inc . just
introduced a completely updated 21st
edition of the famous commun ica­
tions handbook. It contains a grea tly
enlarged section on semiconductor
and IC c ircuit design. Inc luded are
s.s.b. , RTTY circuits, an expanded

CIRCLE 77 ON READER SERVICE CARD



Protect your car and its contents with this space·age
security/alarm system!

Electronic Anti-Theft
Protection

BY RON COGAN"

E ery year, close 10 a million
automobiles are stolen. Some dtsap­
pear from sight permanentl y, a certain
percentage reappear unscathed, and a
great many are recovered in stripped
condition or worse. Regardless of the
ultimate outcome, however. a com­
mon denominator experienced by the
ripped-off owners of these vehicles is
aggravation, fru stration, and the anger
of being victimized. Add to this the
fact that insurance companies seldom
pay the full replacement or restoration
cost , not to mention the delay in
payment-and you have one monu­
mental problem on your hands.

Secur i ty systems p ro life rate
because of increasing aulo thefts, and
justifiably so. Adding any one of the
available systems to your vehicle pro­
vides a decided edge in the war
against auto thieves. Perhaps the last
word in automobile protection ,
however, comes to us from the in­
novative people at Clifford Elec­
tronics, 7411 Laurel Canyon Blvd., No.
Holl ywood, Cali fo rni a 91605. They
have recently introduced a sophis­
ticated electronics package that is a
completely new concept in theft pro­
tection. Unlike many other devices
that have a concealed switch or alarm
to discourage the joy-rider. the totally
integrated Clifford Elec tronic Lock
System is supposed to prevent even
the most ski lled and experienced thief
from steal ing your car.

The heart o f thi s package is a logic
circuit with a combinat ion that is pre-

' 7479 Arroyo Vista Ave.• Cucamonga
CA 91730

programmed into it s memory bank.
Electronic and elect rical functions in
the car, such as the starter, ignit ion, or
fuel pump in certain model auto­
mobiles. are con tro lled by the logic c lr­
cuitry which. in turn. is controlled by a
code that is punched into a dash­
mounted keypad. This code consists
of a five-digit number which is fed into
the system by pushing the correspon­
ding numbered buttons on the keypad.
much like dialing on a pushbutton
telephone. The thief cannot override
the electronic system by cutting.
cross ing, or shorti ng out its wiring, as
it wi ll remain in th e locked pos ition.

Once you feed the correct combina­
tion into the computer. a red light
comes on that indicates the car is
operational and can be started al any
time within the fo llowing 30 seconds.
The system will automatically shut
down if the engine has not been
started within th is period and the code
wi ll have to be fed into the computer
again.

When you turn off the eng ine, the
logic ci rcuits disengage all sub­
systems and electronically lock your
car's hood and engine. The car cannot
be started even if you leave the key in
your ignition. When you leave your car
for service or with a parking attendant .
you simply punch in the code and
press the asterisk button on the
keypad . An amber light will come on to
serve as a reminder that you have
bypassed the 3D-second timer and the
car can be started at any time with just
the key.

Opt ional in the Cl ifford system is an
air horn alarm and a motion sensor.
The powerful air horns-250 decibels
-are installed in your engine com­
partment and wired into the system. If
a th ief tampers with your car the air
horns will blast lor as-seccnos and
then turn o ff automatically. The
system then totally resets itself in the
event of a second attempt is made to
tamper with the keypad. The motion
sensor. when used in conju nction with
the air horns, wi ll ac tivate when an ln ­
truder attempts to jack up your car,
tow it away, or fo rce entry.

The slick system from Clifford Etec­
trorucs is by no means inexpens ive
-but it does represent the most ad­
vanced kind of protection lor your
vehicle presently ava ilable. And lor
those of our readers who own exot ic.
expensive, or one-of-a-kind cars-c- or
those who simply value thei r wheels
and want 'em around awhile - this
could well be the way to go. The Clif·
ford Elect ronic Lock System is
def initely the Rolls Royce of electronic
security systems.
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Is Our Number 1 Line At

•

•• . ,

TO SERVE YOU BEITER 3 LoeATIONS

Cohoon Amateur SupplV
SOUTH

Hwy. 475 Trenton, Kentucky 42286

502·886·4534

Cohoon Amateur SupplV
NORTH

Box 4073 Austintown, Ohio 44515

216·538·3424

Cohoon Amateur SupplV
WEST COAST OUTlET

728 Juniper Lompoc VAFB, CA. 93437

805·734·4693
Also Stocking :1. Full Repai r Service

2. Sub-Dealers Welcome

3. Good Prices

4 . Ship UPS The Same Day

S. All Used Gear
Has A 90 Day Warranty.

KENWOOD
TEN·TEC
TEMPOC
WILSON
INFO·TECH

KANTRONICS
ATlAS
DENTRON
CUSHCRAFT

Writ. for used ~uipm.nt ,h••f. Dnd deal... Inqulrl...
CIRCLE 11 ON READER SERVICE CARD



Call, write o r visit

TOWER ELECTRONICS
24001 Al icia Parkway

Mission Viejo. CA 92675
Phone714/768-8900

Hou rs:

T ues th ru Fri : l Qam · 7 pm
Sillurdav : 9 am - 5 pm
Sunday : Noon - 4 pm

r
ELECTRONICS

Ou r special ty is service.

If your rig develops a grem li n,
we have the special skills and
special equipment to set it r igh t
and to confirm that your equip­
ment is performing to its origi ­
nal specifications.

Plus Amidon. Astron. Cushcrett.
Dentron, Edgecom, Hustler, Hy ­
Gain, learn, KD K, Larsen, MFJ,
Midland. Pice. Tristao. TP L,
Westcom and Wi lson , in stock
and ready for immediate ship­
ment.

THE MOST COMPLETE
YA ESU STOCK IN
SOUT HERN CALIFORNIA

YAESU FL2100B
80-10 METER LINEAR
o 1200 watts PEP input
o Dua l front -panel meters
o Front-panel adjustable SWR

meter
o Individually-tuned input coils

on each band

IN STOCK

CIRCLE 46 ON READER SERVICE CARD

SALE: Son y IC F-5 9 0 0W m ulti·band r e ce iver , SSTV AND PHOTOGRAPt~ERS : Make offer , F OR S A L E: v aesu FT2 21R S S B /F M 'm
D ... sig ned ' 0' S WLs. Like ",w condit io n , ...a c h, lik e ne w , F UJitar lenses, 1 35 mm, f. 4 ,5 "cvr, 55 50 , Y aesu 200R 2 m FM " cvr. 520 0 .
w/manua .s. 5100. Sch u lt z. W4F A . Bo " "L " . t ... ,ep h o t o , 35 mm, t , a.s wide an'll e. Cary R. Hajdak, 16 44 Morris sr., SE, Mineral
F PO Ne w York 09544. Cowan. c/o CQ Magaz ine. o r ca ll (516) 88 3- Ridge. OH 4444 0.

6 2 0 0 .
FOR SALE : Tektronix 535 oscilloscope w it h MOTOR O LA H aod le-Com M H·I !) m Odel
dual Ir ace ,., faS! ,ise · lime plug- in s. Ver y S E L L: CO M agazines compl ...t e . R e aso na ille H 2 1TTN I 1 34B ' ow channel HT ' 0' six
gOOd condilion /5425 . P re f...r local pick ·up. o ff e rs,. c,uh Or lrade. Nagle. 1 2 3 30 Law y ers m ete' s,. ac c ha rge r " nd service manual. L ike_
Irwin Schwarlz, K2VG, </0 CO Magu ine, Rd .• H e ,odon. VA 22010. new. 5200. G.A. Dodd s,. ... Pep perwood.. Val1<lervenle, Ave.• PorI wasninglon. N Y L ane. Br u nsw ick , O H 4 42 12 .
11050. WAN TED' P ,e-wa r issues o f Short Waye C raft
-- magazine. Bill Or r , W6 SAI . Eimac, '" 'F· FOR S ALE: SB~I O , 18 5 . A meco PeL P re-
BE FIRST TO KNOW p recisely when ,., d u str ial Way, San Carlos. CA 'U010. A mpl ifier . 5 20 . B oth like new al1<l w it h m a nu_
where 10 work all the Choice Ox. Bi-we ekly 'lIs. W 4KMS , l11 2 Litllepa90 S I.. Frederic k s-
U OXA OX B ullelin has: H"' OX N e w s. WANTED , Collins 5 1 · R , ece iye r (VHF I. Ilutg , V A 224 01.
Time ,", F r eQue ncy 0 ' each ')Qod ie. OSL B ill Orr , W6 SA I. E imac. 30 1 Indu str ial Way.
Info, P roPllgal ion ForeCllsl, lind m ore , S e nd S "n Cllr lo s, CA ')4010. SEM IC ONDUCTORS la rge Inv. T ra ns.
eustness size SASE '0' free sample copy o r D iodes, t .C" D ia cs. Tria cs. S e ll C h ea p. Need

" for I-yea r domest ic Subsc r ip l ion, Long IS- W A N T E D: A nliq ue G I"ss-Loo king '0' "" ro o m . W2 0 ST , 20 1 / 3 11 -9 5 6 9 Day5.
land OX Asscc teuon, OX Bullelin, 00 Bo. m ilkg lass·pu ' p le. slag , carmel. ,., green·
113. Hunt inglon, N Y 1 1143 . twon. Tell me w ha l you have. I p"y t h e high_ O r igin,,1 owners On Slalion: Hll lll c r " f1... r s b ... sl

'" pr ices. Wri t e J"ck Scn ne id e, . c /o Cowan S X· I OI M' '"' HT 32 · A, comptete with
FO R S ALE: H,m gear, te st eq u ip menl , P ub li shi ng Cor p . , 1 4 Vandervenler Ave., PorI book s,5 350. by W6 QDL. 40 2 E . Plymouth.
books, m "g"z in'I$, C I..."n in9 h ause , S e nd Wa shington, NY 11050 . G le ndora. C A 911 40.
s.e.s.e. lor l isl . I. Schwarl z , K2 VG. CQ M ag,, ·
zine. .. V"nde,ven le r Ave., Po r I Washi ng- W ES T ERN D igita l C orp. E C· 1 42 2B 40 ·pin WA N TE D : P,el944 OST Ma gazines. ",00
ton.NYII050. ch ip '"' E R-I 43 2B 40.pin chip eight digit CO Magazines o f I he lale 19 50 ·s. Joe Saba,

e lecto n ic ca lcula to ' wit h d ie sg n man ua ls. N l ABA. 2330-11 I st Pl. . SE , Bo t hell. WA
CQ A ND QST 19 5 0 · 19 1 5 iS$Oe, for lale. send ne w . 5 1 0 . p Oslpa id , G. A. DOdd S,8 14 Pe p per· 'U OI !.
SAS E if o rdering 13 . Ham R adio . o r o ther CQ w OO(l Lane , B'u nswick, O H 4 42 12.

'"' OST is$Oes. One dollar minimum o rder WANT E D , Villo fl e ". Will swap Swan 406 B

'"' '" tssees cost " cents e"ch. inCl uding C hr istian Chu rch m e m bers jO in C hri,I"n VF O ' o. '" V F O. WBI H KV . R. Kickson .
USA shipping. Seod chronologica l list and full R adio F e llo w sh ip. F u ll d e ta ils trom N4 A CS. 40 Mathewson A ve.• Enf ie ld. C T 060 82.
payment '" W6LS, 2814 Empire Aye., ec-. Jim Wood. 1304 Dix on A ye. , T a m pa. FL
bank. CA 91504. A~ailable issues aod refuod 33604. S E L L: Heatnk il HM · 10 2 wall meter. s.w.r.
sent within one monfh. m eter and m<llnu~l . 530 . postpaid . BOb Cra itil .

FOR SALE: H ealh DX-60e, H R.IO B. HG· K6 XZ. 4950 S u nsh ine Ave.. San ta ROU, CA
CERTI F ICATE FOR PROV E N Two ·Wa y lOB, R e lay ,., con necting cab les. 1200. 9 54 0 5 , (1 0 1) 5 39-1 00 1.
Conlact wi tn Amaleurs in all len 11 0 1 USA G~ (and ". WD8PQ F . To m J o nes. (30 4 )
ca ll a reas. Aw~rd ~u it "b le t o fr" me and proye n 292-3 6 82. WAN T ED , S B E scanv ision SSTV cam er a w ih
olchievemenh added On r eqUest. SA SE b rin9S (dble S, BOO G obrick . WA6 ERB , '" V ia
TAO data shed h o m W6LS, 2! 14 E m pire WAN TED : Manual o. sche m alic fo r e o n se t Casilu no. I , G , ...ennre e , C A 9 49 04.
Ave.• B urb a n k. CA 91504 . Com mun icator ., m odel 33 4 1 , meter.

B" , c r bo rrow. A.C. Nisse n , ra Mit chell WANT E D : S B4 00 _4 0 1 '"' HWI OI . Rodge r
COR S A LE: 0" issue s "' Ham Radio, 73 , Rd" Somerv ille, NJ 0 8 ! 16. R. Le',lg, 14 2 5 B" Isla nd 0 ' , S o uth, S..
CG. QST, Some com ple l e r u n s. Send s.e.s.e . Pe l e r sb u rg , FL 3 3107.

'"' lish a n d eneec A. Dorhoff ... r , K2 EEK, F OR S A LE: OST 19 4 5 to 1910's,. Send
CO Magazi ne, " Vand e rventer A~e. • Por t s.e.s,e. fo r ISil$ and p r ices. J . G lenen ing. WB6 90' Sell·sup po r t ing t o w er 5 5 00 . 6 0 ' wind mi ll
W~~hinglon . N Y 1 10 5 0 . WTJ, 41 2 2 Pa lo V erd e. LakeWOOd, CA t o w e r S 300. T B4 ·HA n ev e r used 5 200. K5 V T ,

90 113. 62 5 E . 35 .Baltim ore,MD 21 2U .
WANTEO: E "tra coils ,", S W·3 receive' ., haye odd_b"l1 COils a nd "~ y OUr single C R YST A LS, S ASE m, Iisl. KS LJQ , '" WANTED : Maintenance informa tion lor r evr
extras ,. make "' complete ~.. B"' o. Mower R d .• PinCkney, M14 81 69 . RI 15 5 . V E3 E J M. ", Bruce St" Branlfora,
Irade. Bill Orr, W6SAI. </0 Eimac. '" O n l. C anada N 3 S 4 Z2 .
Industr"'l WilY. San C<llrtos,. CA 9 40 10. FOR SALE OR TRAD E N,w soul1<l meIer.

,", ",m tran sceiver . Br uel a na KJaer mode l SELL , Ha m marl und BC· 71 9B re ceiver. ,~

SALE, Heath IM-2 8 V TVM kit. N e w . per f ecl. 2203 wilh oc t iye fil ler " 0 . 1'13 • costs store<!, A -I. Sl 5 0 . VB" '" Ship p ing. C.
O rde red "' mistake. 5 40. Schultz, Bo," "L". Sl200. Fl.F. M. ", MOCk ingb ird Or•• Hen· K law itter. 46 2 1 N . Barllell . M ilwaukee. W'
FPO New York 095U . dersonv ille, N C 2 8139 . 532 11.
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A Comp tete l ine o f H igh Qua lity
A n t e n na Co up le r s

• T he , e co ouple" .... 111 m~lch most t y pes of
~n lenn.u ~nCl " . Ips t o 10 ..... ' V S W R o f ~n·

t e n n~ 1, IIe m s d o w n 10 I t o I.
• T h e L C circ u it u Sld Is effl"l iv e f or re d u ,,_
tion o f T VI, BC I and FM I d u e to the i n­
"'erem b a n d pUI liItl' .,,,,,1 w hi"", alten.. •
aie l t he IlI ,m onic I n d Ipur lo tn sig" , IS ,
• Th ese a n l e n n. couple" w ill help impr ove
S I N ra ti o Inel crou· mOd u iation clis l a , l io n .

A llo w $3 00 e" tre for
sh,pplh9 & hand' lh9 chargf'S

on orders fo r A nrenna COlJplers_

Order direct 'rom th is lid! Send check
or use your Mastercharge or Visa.

PROUDLY PRESENTS

"'Dr New YDrk Stale aellverle., plellle I n~lua. 5oI1e. Tax .
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U1S

'0-600

Model He / 50 0 A
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'O·H s o· ..

'0· "0 ' 0 6 0 0

•

' 0·' .
'0 ' 0 0

United High Power Associates Inc 0

389 FIfth A .... enve . New York , N Y 100 16
(2 12) 665-2666

... Go '
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t ~ p " '

~o ... '
,~~" '
' ''' o ·d. ~"
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BOOKS on Telegraphy wanted. R .W. RamUli, FeM '" MK ". k ey, mike ,~ HA",O NOVI CE ALL·AMERICAN certificate : Work
K6ARE.126 3 L;ll<ehurst Rd. , Liverm o,e. CA blower. Ex cellent , S 4 ~ O. 9 316) 636 -696 I. • nov ice in . 11 10 call areas . Send list ana S I .
94 ~S O . H.I. K6ASI , 2 S Rudnick A ve.• Nov.to, C A 9 49 41.

PALOMAR FM Converter with 10 /1 0 "'., ESATE SALE : Send s.a.s.". f or 2 2 0 item list. FOR SALE : De nTron Trim beam '" m,.
,~ simp'ex . Mini cooe iliOn. S I a . W2JBL, W6 IRK. '" T ufls, Burb a nk. CA 9 1~0 4. AR zzx r otator, Balun. Good cond x. U S .
123 Davi" HaCkensack, NJ 0 760 I . Murch Multib.nd a ntenna mOdel 68 A. S 30.

WANTED : 1978 forei9n ca llbook , new, Healhkil AM-2 SWR meier, Sl O. LOcal piCIo; ·
QSLs p rlnled . S.mples SO ce n t s, refund.ble discounted. K6ARE, R . Rand.II , 126 3 Laxe- UP o n ly. (2 12) 311.I!S O.
wilh first ofer . Hawthorn P rintin9,220 Chest· hurst . Livermore. CA 9 4SS 0.
nut , Wuhin9ton, C .H. OhiO 43160 . FOR SAL E : 0" radio receivers. WA9 1YF.

F O R SALE : LahyeUe HA 100 Receiver (ma n- SELL : H T ·31 55. ri9 . ,Ood co n d x , Allied Call (81 2) 213 --$319 .

ual) AM / CW/SSB. N,_ B.K. 18 01 counter SX-19 0 , 1I band Ham·SWL so lid sfate r e ce iv·

with Pfooe. (Manual). K. Albert , 22 S6 Claud e ". mint condx , MaUic lOA k"yer pkgd - / SELL : HW I OI wi th e xter nal VFD, power

S E, S a le m . O R 913 01 . AC supply and padd le . mint Condx. Best or- supply '0' spare tubes. S 3 H . KL1 IWE, SR
fer piuS sh ip Oin g . D.n, w 2 ENV. 3 9 MeChanic 31011 , Fairbanks, AR '1910 I .

COLLINS 3 12 8 -4 round e m b le m, S 22S. St .. Millburn, N' 0104 1. (2 0 I ) 31 6 -n I 0.

D iCk Sh ideler , 3 13 I Evergreen, V isa lia, CA SELL : Clegg FM-2 1 B xcvr with ani, S 2 2 S

93 211 .
WAN TED: E. H . S co t! rad ios, especia lly ,

Cushcrall " e l beam , $SO. N 9 A C , ,,. N.
Scott specia l communications r ec e ive r . Car l Norlon, M undelein, I L 60060.

SWAN I S0·CW wi l h J6 p o le f ilt e r . one 1- E lkins, A A40E , lI OI WOOd land St.. N a sh ·

11 XC supply/speaker. Fou r monthS Old. v ille , TN 31206. FO R SALE: Y.esu 22 1 R 2 m SSB/FM X CVT,

1600 . Cash L uzny, W4MPV, 42 e6 5), C I.'r
W A N TED: N ation.1 m ini SS 00 . R. H a jda k , 1644 Morris S t. , SE,

Av"., Fort Myers, FL 33903 . AO' re cei ver , H a lli· Mine-ral R idge, OH 44 440.
crallers HA·IO preselector. T.N. Ca lb ert ,

TOWER: ROhn 2S , n ine seclions. top seclion, WA!MLV. i a c o RhOdes Rd .. N o . 612, Kent , TV T E S T EQUIPM E N T: P recis ion E4 00
base, '0' '" ,", materials. S 4 00 . Gene O H 44240. Gen., S e n co re CA-I 22 analyze r, RCA WO-
Bailey, '" C onnally S I. , Sulphur SprinQS,

DRA KE T 4 XB seldom used. mint , w /manual, "A Scope, T riple t Tube 'reuee. S I1 S . w.
TX 1S H2. Davis, 2 1~S Ale".nder Ave., Los o sos, CA

1400. D rake R~. 'C seldom "~, as baCk·

"•. mint, w /manual. xlals, S I a s. R_ M,_ 93402 .
SELL : Tele" CS-7 neaupncnes, Mini . Iike

0'- con d il iOn , S 2 S. David M itchell . 1 620
K inney, 3 2 ~ I Hardisty, C inc in n . t i, OH WANTED : Tempo a l 2 0 e " te r na l speaker.

You09 Rd ., Lith onia, GA 300 Se . 4S2 0 a.(SI3) S 62-40 81. For Sale: S B6 1 4 monitor ( new) , S 14 0 . D en.

COLLINS 7SS3 like S US . E.H. Nad·
T ron Jr. Monitor SSO . Bill Bechlold , NOWB,

NEEDED : '''' "N" '0' -c" coaxi. 1 con- ~-. 7 42 9 Frederick St., O maha, NE 6 a124 .
necot rs Ind " L N '" type plUgS, and Ampnenot al ny , W9BM , eae E . sera... o-.. P llatihe , IL

M 5- )11 3H I O-6P plugs. C.T. Huth, ... 6 006 1. TEST EQUIPMENT co llect o r's surplu s, H• .
S chonhardt. Ti ff in. DH 4 4 a a 3 .

SELL :
GR. T ek . E"cellent s l u ff . ,.u list • Ph .D. ,

Argo naut '" ' 0' B uilt · in xla l cali· ~ 1 1 0 Carlingford , Riverside , CA 92S0 4.

WANTED : YL . '0 atlend 40th anniversary orator, 210 p.s., l OS line.r, ex celle nt cOndx. -
YLRL con ven t ion ;" Philadelphia 0O June S 31 S plus snippio9. Dlvid S cnwartz, 1 1S 3 LINEAR BUILDERS Send SASE ,.. li st o f

29 ·July lsi, 1919 . C ontact , WB2Y8A, ,., Southeast St.• A mhent, MA 0 I 0 0 2 . gOod ies. M i ce, a 6 0 0 Skyline Dr•• H ollywood ,

informal iOn . C .E. H·YCOCk, MO. '" R Ose· WANTED : Heath VF·I VFO, sellin9
CA 90046 .

v ille Ave. , Newark, NJ 0 1 10 1 .
H ea t h

snortwave re c . ,. condo S4S . WB2MJQ, WANTED : Healhkit HW' •• HW' ;0 ,ood
GUY W IRE, Aircraft co n t rO l uble, 12 ce n ts

Box 490 , Chester , NY 10918 . c ond it ion. WD6 ADE, 3 6S I AklO Lane, Ukiah,

H. C llmps, T hi m ble s TurnbuckleS, more. SELL : RadiO ShaCk p ro ject·bOard for dig ital CA9!>U 2 .

S end 2 S ce n ts fo r In fo 10: Stange, Bo" 14 S , fr q . counter. Some parts ounted, w ith m anua l
Lilh o n ia , GA 330S e. " . Melin d a Reine r, WA2 JDI. , Da lewood MOST paris for E lec t ronic Keyer, SI O. cor-

D r . , S uffe r n , N Y 1 0 9 0 I . lins KWM2A mounl fo r boat/Ai rp lane, S20 .

COMPLETE HAL R TTY Stat ion ,,,
~.Ie : Shipping included. H ein lein, '" Wy oming,

DX·3000 U-3 S T-6000. Send s.a. s .e. ,,, WA N T ED: Heathki t SP·6S0 freQu ency ets- B Oul d er c av. N V a 9 0 0 S .
in fo to: 1602 Timerwood Dr.. Jacksonvi lle, p lay ki t o r · a ssem b led . R. M. Sanford , '"F L 32 22 4. 0 " Mamar o ne ck Rd., wntte P la ins, NY CQ Ma9s complete S3 , S 4 , 62, 6S I hr u " .

J 060 !> . Pa rtia l fro m I9S0 , QST comple t e " I hr u
F O R SALE: R ege ncy HR·2 8 , load ed w ith a ll - a e , 4 6 t h r u ~1 ,!> 4 t tuu S9.IiI ,66 Ih r u 71.
c rys t a ls '0' rntcocer " mike . P e rfeel ,.. WAN TED : R/ C ai rc ra ft '"' equ ipmen l st al e O thers p ar t ial fr o m 33. SASE l ist . Make
1200, yoU Ship. Gary Babcock, l104 Cau then p rice '0' cond x. WB4 R IS, a 0 2 3 Ga lveston offe r5. 000 McC lenon , N4 IN , 11 310 Cedar
L a ne , A tamO<jordo, NM ea 3 10 . A ve. , J a ".FL 32211 . Lane, Be ltsv ille , MD 2 010S.
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ADVERTISER'S
INDEX

AIda . . . . . . . . . . . . .
Antenna Specialists Co.
Antenna Supermarket
Apollo Product s .
Barry Electronics.
Bencher Inc.....
Bob's Amateur Radio Center .
Britt' s Two·Way Radio ..•.
Buttern ut Electronics.....
CeCo Communicatio ns Inc..
Cohoon Electron ics . . .
Command Prod uctions.
Continental Specialties .
Curtis Electro Devices
DGM Ind ustries.
OSI Instruments .•. .
DenTro n Radio . . ...
Eimac, Oiv. of Varia n .
Electro nics Emporium
Electron ic Research Corp..
Flesher Corp .
Gene ra l Electric Mobil e Rad io .
Gregory Electronics .
Group III Sa les Co .
Hal-troni x .
Hamtron ics .
Ham Radio Outlet .
Henry Rad io .
Hy·Gain .
ICOM East .
Internat io nal Cry stal Mfg. Co .
Kantronics .
Ke nwood .
R. l ee Tower Internatio nal .
MFJ Ent erprises ..
NRI . . . . . . . . . _
New-Tronics Co rp..

Paia Electron ics.. .

Palomar Eng ineers .
Space Electron ics
Telrex ..•.. . . . .
To wer Elect ro n ics Corp ..
United High Power .
Western Electronics .
Wilson Electronics .
Yaesu Electronics ..

To speed in lormation !O yOu on pee­

ducts shown in CO adver tising. a new
computerized Reader Service SySlem
I'Ias been d esigned. Fo r add'l ional in­
format io n on a particular ad in I h i s
issue. tear Out the Reader Service post­
card bound between pages 84 and 85.
and ci rcle the numbers on the card
which correspond wi th the Reader Se r­
vice numbers l isted on t h e INDIVIDUAL
ADS, DON , CI RC LE THE PAGE
NUMBE RS! F i ll in your name and ad­
dress. and mai l. We ' II have your inlor.
mation on the w ay in short o rder,

NEW READER SER VICE SYSTEM

Ii!,
..... ISU

V

Write for
I'terature

.. . ~ O h •••• • • <0 . '"
......... D• .•""."

ToI ' f ' .. "0. 8001241 996.

Irill'l 2.1[1., J:di~

5.lu Ir S~rlIin

--_... -..
..._ ••••••__ILl.

0 .... c . . . ..T
on ••DI

C IRCLE 8 ON READER SERVICE CARD

CI RCLE '" ON READER SERVICE CARD

LOW COl T. lIGHT _ IT IlO~G _ NE"'T _ HIGH QU ...LlTY
S INGLE III"'~O " "_ Tt_ _ , _ ..
"'NTENN"" ... .... .. M...TEUIl III"'~!~:!,,"M"'RS. _ W ,
S .lelOl r._ . POWER .... -<VVV ..." . _ .. _ •

.... "'E. _ "'OD[L . T Il ..N.ItECII:IIEIlSl W., 3 .....
30 300 _ . 0-- -. III Go C _ , _ _
_ _ ... ...~ r o ItG $ OU
lItGllU .. 1 10,0 0 01 t>l.2S1il C_ CO"'P LE T-
ELY ""H"'-":o · ItE OY TO fOU T UP "'NO US£I s.. ...- - or __ _.I .~.I._ .. ..
_ IF.II " , ,) CI~"''''' ''", or. · ..
.. NYWHl: IlE T!lUIE OI~ •••
, T " NO...110 o r "' LL 1I 0I0 .. NTEN N..S , _T....LE.
E"'Y to "'O VE _ .._ L W_ " " . ' . LO NG lirE!
8 0 _ '2S 100, Ho..o 10 ... . . .. " 8 I<- _ 100_10
4O _ 6" _ HO_4 0 6 _ .. ·11 "' ''''' HO_O
2'0 _ 33 _100-2'0 ~_ 8 _ 17 ... NI .CIII.40
." 22"'100. 100-'" 4 11 ....... 771<- _100-411
... N Y MOD[L _ 8 tll.1l<l _ 8 2-00 __ .. U . ...
~ r,_ . 1 00 ...... . ..._ ••_ ..... III "' HZ: _ 2 II
'SOI S E ND r U LL I"ftICI: a ll O Il O EIl ..TIO VI$....I • • _
. ..._l ...... T EII C H...ItW · ..1I EX" . Go.I No. _ Eo.
0 .... Po '-3011-23&-5333 11..11_11 . .. . .....n. .. _
.. 2_3 0.- .... • _._1 _rRl:E
' NrOll ll T ......, WE8TVtN I:LECTIt ONIC .
0-. ..c_, "'_ 00• .N_ _ O, ""7

CI RCLE ' 2 ON READER SERVICE CARD

Available er selected dealers or send $39.95
($49 95 toe chrome model, plus 52.00 Shlppmg
and handling. Money-bac/<. guarantee

BenCHeR,inc
~ Dept D 333 W La ~e 51 Chicago 116116116
~ (312) 263-1806

• Full range 01adjustment In
tension and contact spacIng

• Sell-adjusting nVlon and brass
needle bearings

• soeo Silver contact POints
• ereceon-mecrarec. Chrome plated

txess frames

• Heavy steel base has black,
textured ftrush (chrome plated base
oplionaJ)

• Non-skid feel

The Ultimate
IAMBIC
PADDLE ...

MILITARY SURPLUS WANTED
Space buys more an(! pays more H'Oh.
eSI pf1ces ever 01'1 U.S M ' hl ary sur­
Pl uS. espec,. lIy on Colhns equ,pmenl
or pans . We O4IY Ire'ohi Call collec t
no. l or our h ,gh c uee. 201 440-8787

SPACE ElECTRONICS CO .
CI ,v 01 M jlllary Electron ics Corp

35 Rula c cc« . S. Hackensac k. N J . 07606

YAESU FT·221 !221 R OWNERS

GO DIGITAL CHEAP!!!

YC·221 Digital Readouts- 569.50
(list price $11 9.00)

Adapt er Kit for olde r FT·22 I 's . (a $3.00

Il')()<l, Gua ran teed NEW in uno pened boxes,

Send Check o r ~oney Order tn ;­

R. Lee Tower Int er natio nal
U 40 1 S. Hf)(WeT St reet
Gardena. California. 90247
Same Day Shipmen t

California Residents add 6'.{ Sale'S T..,\
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Please U,"d all reader inquiries d i rectl y

T1w u rtioq.... _ of a kind . po.........Jiud
~A.R.O. Ul\;ITY R1N<;H.

'(OU, coOn ,,"len. y _Nily _M.dor jtKl lo r you
.at>d ri&luly.., You ~ am>mpliohod. lot MWl you
............. lo.now d n.. ... R o. U"';r.Ri... EloQuftllly
.nd Proudly b<wo.I. 01 your bkdlbo. P irI,1ot c...M.oM
I'TOI>d~ ff,"tnnirr. For ,nt""",,l_ at>d n...
Ro-u..ablt R"'l< S OSl,o. r __
_ _ . __ ~..-,.. III s.Ift Co
... _ _ .: ........ D.pl 5191'0 ao>z.w.... '.'. _ "'0.-._ l.it,I.SI'<~ SY 1l3l>l
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GET ORGANIZED I
...,. Ily _ _ 0.-

. ..... el '.__ !t> • ,, _ ....

4 MAG FILES $4.95
Son<l $-0 ~ ""'" SU lO

lei __ oncl....-.g ..
00fIII lloIOUITJlIU

PO BOX 388-H
DOVE FI. ~ M. 03820
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Left to Right
Top Row: yp·150 Dummy Load/Wattmeter: SP·1D1PB Speaker/Pilch: FT·tDtE 160-10M Transceiver with YC-6018 Digital
Display/Frequency Counter; FV·l01 B External VFO; Y().IOl B Station Monitor; FTV·250 2·Meler Traneyerta,: FTV-650B 6­
Meter Transverter: FR-IOI Digital 160M-10M Receiver; FL·101 All Band Transmitter.

Row 2: fRG-7 General Coverage Receiver : FRG-7000 General Coverage Digital Receiver; FP·301 13.aVDC Power Supply;
FT·301 Solid State 15O-10M Transceiver; FV·3Ql External VFO; FT-3010 Solid State 0IgI1.1160-1 OM Transceiver; FP-3010
13.aVDC Power Supply with Clock & Identifier; YO·JOt Stat ion Monllor: Fe·30t Antenna Coupler; ll-3Q1 landliner Phone
Patch; FP-4 4A Power Supply.

Row 3: FTV-901 Three Band Transverter ; FV·901DM SynthesiZed Scanning VFO; FT·901DM 161).10M "The Smart Radio"
Transceiver; YO-901 Station MonltorlAnalyzer; FC·901 Anlenna Coupler; SP-901P SpeakerlPalch; QTR-24 World Clock:
YH-55 Super Soft Headset; YO-SUA Hillo Imp. Desk Microphone; YD·148 Hillo Imp. Flexible Neck Desk Microphone.

Row 4: FT-202R Hand Held 2M Transceiver; YC·500E High Precision Frequency Counter; FT·227R 2M FM Mobile Trans­
ceiver "The Memorizer" ; FT-227RA 2M FM Mob ile Scanning Transcelver ·4 Memory ; CPU-2500R/K 2M FM Mobile Com­
puterized Transceiver; FT·7 20W PEP Mob ile Transceiver ; FT-225RD 2M AU-Mode Dig ital Transceiver; FT-625RO 6M All·
mode Digital Tra nsceiver.

Row 5: YM-24 SpeakerlMicrophone (FT·202 Acceuory); YM-2500 Keyboard Microphone ; FFDX-50 52 Ohm low Pas. Fll1er. 12780

\liilY\J
YAESU ELECT1IONICS CORP..

15954 Downey Ave., Paromount. CA 90723

EASTERN SERVICE crs.,
9812 Princdon·Glendale. Cincinnati, OH 45246

(9!.m~
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can run hotter
so your transmit r

can run
No easier way to generate SO kW
for AM, FM, and VHF-TV service.
The pyrolytic graphite grid in EIMAC's
newest tough tetrode, the 4CX40,000G,
has triple the screen dissipation of earlier
tetrodes. Which means:
I. A previous limiting factor in tetrode

design, screen dissipation, is virtually
eliminated.

2. Primary grid emission is eliminated.
3. Secondary grid emission is eliminated,

improving lineariry.
4. Hot and cold spacing

between grids remains
constant, allowing closer
spacing between ele­
ments and improved
performance.

High gain, better reliability.
With over 20 dB power gain,

EIMAC's Pyro­
grid 4CX40,000G
tetrode can fol­
Iowa solid state
driver, allowing a
smaller, more effi-

• •

cienr transmitter.

The stabiliry of
pyrolytic graphite

assures better tube
reliabiliry.

Available today for
tomorrow's single
tube transmitters.

For complete infor­
mation about the

tough new EIMAC
tetrode for tomor­

row'sAM,FM
broadcast

and
VHF-TV

linear am­
plifiers, contact Varian, EIMAC Division,

301 Industrial Way, San Carlos, CA 94070.
Telephone (415) 592-1221. Or any of the

more than 30 Varian Electron Device
Group Sales Offices throughout the world.

•varian
CIRCLE 19 ON READER SERVICE CARD
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