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IF YOU'RE NOT DESIGNING
WITH Aesc PROTO-BOARD:LOOK
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1.·pln 0 1p'sl. 10 1,1 everylechnica'
and budge t requirement

Whatever type of
electronic circuits you

work with, you can do
more in less time with

esC's soloertess Proto­
Board systems. As fast and

easy as pushing in or pulling out
a lead. you can design, test and

modify circu its at wi ll . Com­
ponents plug into rugged s-ootnt

terminals, and jum pers. where
needed, are lenglhs of #22 AWG

solid wire. In the same time you look
10 read this ad, you could be well on

your way 10 assembling a new circuit .
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mod, hc:a toons. e lc

Fleaib ilily - Uae mdependenlly,
0 ' ,n conjunClion w ilh other
accessories. such 11 5 scopes.
cocnte rs. CSC Prolo-Chp '"
coeeeetces. Design Male " le!l1
eQu.pment. elC. One Proto-BCNI ,d
un,t c an serve a Ihousand
aPOlical iona

10 Fullon Terrace. Box 1942. New Ha.-en, CT 06509
203·624 ·3103 TWX 1 10 -465·1221

WEST COAST: 351 Cahtomoa St. San F..ececc, CA 94104.
4 15 ·4 2 1-6812 TWX 91 Q.312-1992

GREAT BR ITAIN CSC UK lTO. Sout Roed. North Fel!tllm TradIng Estate.
Fel1ham. MIOd....K. England. 0 1-89Q.018 2 Inn Telex, 851-681 -3 669

Orde"odsy- Call 203-624-3103 (East cceeu or 41 5-421-8872
(West Coast) : 9 a.m.-5 p.m. local time.Majorcredit cards accepted.

Or see your CSC dealer. Prices slightly higher outside USA.
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This NEW MFJ Versa Tuner II • • •
has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watts RF output. Matches everything
from 160 thru 10 Meters: dipoles, inverted vees, random wires, verti­
cals, mobile whips, beams, balance lines, coax lines.

Transmitter matching
capaci tor. 208 pl .
1000 volt spacing .

Efficient airwound induc­
tor gives more watts out
and less losses.

Meter reads SWA
and RF watts in
2 ranges.

sets power range.
300 and 30 watts.
Pull for SWR.

~w", ....n~ 1m flo'" , lIU"~"'lHA

95• •

0----- • •-
•

Antenna matching
capacitor. 208 pl.
1000 volt _ing.

ANTENNA SWTTCH leiS YOIl ulecl 2
can: led antennas, flndom wi", or
lJalane, fint, and tuner bypass.

nensmmer 10 any teecure from 160 tnru 10
Meters whether you have coax cable, balance
line, or random wire.

YOII can tune oul Ibe SWR on your dipole,
inverted vee, random wire, vert ical, mobile
whip, beam, quad, or whatever you have.

YOIl can ewen operate illt bands with just

•

one e_lsbng antenna. No need to put ~ sepa­
rale antennas lor each bard.

Intrus. lhe IIUble lJandwidlh 01 your mo­
bile whip by tuning OI/t the $WR from inslcl.
yOllf car. Works great with all solid state ngs
(like the AlIas) and wllh all lube type rigs.

" trnets wei , 100. Its ultra compact Size
8_2_6 inches fit easily in a small corner of
your suitcase.

This beautiful litlle tuner is housed in a
deluxe eggshell white Ien.Iec enclosure wll h
walnul grain sides.

SO·239 toax nnnectors are provided lor
«ansrmtter input and coax fed antennas.
Quality live way binding posts are used lor
the balance line inputs (2). random wire input
(1), and ground (1 ).

•
.<! 0

•
• .e

.._~-..l
•

••••
Onty MFJ gives you this MFJ941 Versa

Tuner II WIth all these features at this pnce.
A SWR and 1IU11 II. wlnmelrt' 1300 and

30 wat ts lull scalel ets you measure RF
power output 101' simplilled IuolI"Ig,

An . nlenn. Iwi le" lets you select 2 coax
Ie<! antennas, random wire or balance lme.
and tuner bypass,

It nul' efficienl Ilrwound lllductor (12 po­
Si tions) gives you less losses man a tapped
toroc tor more walls out.

A 1:4 balun 'Of balance Imes. 1000 von
capacitor spacing, Mounllng brackets for mo.
bile nstauanons (not shown).

With Ihe NEW MFJ Vern Tuner. yoo can
run yoor full transceiver power ou tput - up to
300 watts RF power ou tput - ard match your

- --, '. "" ,

MFJ.400 1043 ECONO:;;"~'~'~:;t;::::
WJ "'"" ... I -. III ... • ..,. .....
.. '-' ClMTIS-II4 3 ..,. • I . 'f

,.... t.nII, ~ (I III so wPIIIl ~ Id . ......
_. 11'1"": 3 f;OIlCh.o;lIIf . 110 incII IIIMlnIl fICl< b I<"Y"'lI
0UIllu1 IIlll k" pIlllIe "lJIUl
......... __ 1m ,ou~ dol4lsll',­

11M tar I d!s\IIIf;IMI ...,... 10~ _ kIr ...
o_ ~. s.o.- and spAI<8'. _

... j __... I<eJ Dol --,.~
___ SIIlI "'" ..... 11.........001~ _
~ IJIIl lIIcD.~. sOIIl _ , . $ ( - 3llOY,
111 _ .... and + 3OOV. 100 _ _ l

MFUOO ECONO TUNER
s... .1 WHOl v.... f_, lorl "" _ ..
...... .. __ 11M• • f __ liM .

MFJ.16010 RANDOM WIllE TUNER
... 111 """". lit. 1• . .... fII ......
*-' ;' •. 11,,-_.
so-n' II !131~ _ . --. n _ HI_
11 1.'_,

MFJ·901 VERSA TUNER
__._ -..III.eooI,
CloItt W J ....... tlk*I1 0UIId __ (12 __,

.. lIlIS eIISS GI~ 10 0''' roo _e . am wI and less
IoMn _ ... 101.... Mo\tIlfS~~0I0l 160

"'" 10 MeWS ".,.........1IIl -...s. ,_ .~II$.....

~ _ _. -.00 1rIII$, COI-Io IrIII$ lip 10

200 . _ "" I ~ lIlfwI '" -. ..... TIN OUI
1111 SWII " I"¥ _ . .. ... .... ,.. Uf. Wert$
. "" • ngs ~. tonopE1 501<6 00;,," 50 U 9 _
lin ~ .~ """"'lI jllII.l$ f .. fto:_

For technlc.1 Inform.tlon, order and repair status , .nd I n Mississippi , please call 601 .323.5869.
Order any produCI from MFJ and Iry it. " nOI delighled. return wtlhin 30 days lor a prompl refund (~ss shipping).

Order today. Money back If not delighted. One year uncondilional guarantee. Add $2.00 shipping/handling.

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On IZI
MFJ ENTERPRISES ~IS~IJ'S?M9:rATE,MISSISSIPPI 39762
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able 2-meler radio
goes anywhere you do!!!

n '" WE-"

Our

800 channel- synthesized 1 and 12 Watt RF Output

Anywhere you go .. . camping. boating. sPorting events, ham-tests ... or just " talking
around town" in your car, the small and lightweight WE·BOO portable is with you.

Designed as an all-purpose 12 watt mobile or 1 watt portable unit, it's loaded
with features to satisfy even the most d iscriminating amateu r.

"SOO" is for channels, from 144·148 MHz in 5 KHz steps. up or down 500 KHz
for your local repeater. There are also provisions for 5 pre-programmed

frequencies of your choice.

Additional features : • Operates on rechargeable internal Nicad batter ies (not
included) • Built-in S-meter/ou!put indicator . Hi·Lo power switch

• Connectors for external antenna , speaker and power. Mounting bracket /
handle . flex rubber antenna and 12 VDC power cord fumished .

Corp.

GENERAL SPECIFICATIONS:
• Frequency Ren~: 144.000 ·147.995 MHz . No . ofChennel" 799@5KHzor399 @
10 KHz . Opereting Mode: Direct frequency modulation . Type of Communicetion :
Simplex or transmitter offse t ±600 kHz . Operet in" Voltege : 13.6 VDC negative ground
(10 to 15 VDC range) • CUlTent Dr.in: Transmit: 290 mA @l 1 watt output. 2 amps @ 12
watts output. Receive: 45 mA squelched. 250 mA at full AF rated output . Antenne im­
pedance: 50 ohms nominel . Size: 8-1/4 l{ 6-3/4 x 1-7/8 inch~ 1209.6 x 17 1.5 l{ 47 .6
mrnl e Weight: 1 lb . 15 oz. 14.13 Kg): 13 1b. 11 oz. (8.16 Kg) with ba tteries e Frequency
Determinet ion MlI1hod: C-MOS phase locked rooc « Offset Optio n: Two optional offset
TX positions also available.
PERFORMANCE SPECIF ICATIONS:
TRANSM ITTER: • RF Output: Hi 12W. Lo 1W . Frequency Subi lity: .001% · l O" C......+
6O"C. Loul O$cille to r: Simplel{ . 21 ,4 MHz ; Offset +600 kHz . 22 MHz ; - 600 kHz . 20.8
MHz (O ptions for two more offsets other than 600 kHz) . H~rmonics II. Spurious: More
than 60 dB below carrier . O"'''tioo : ± 5 kHz . Au dio Respo nse : +1: - 3 dB o f 6 d BI
Octave. Pre~mphesis chal1lCtlrist ics from 300 to 3000 Hz.
RECE IVER: • Recei¥intl System: Oou I converston Superheterodyne . First LOCII Os·
cillator: PLL output of IF ·2 1.4 MHz). First IF , 2 1 .4 MHz (with 2 pol e,monolilhic fil·
te rl • Second IF: 455 kH z (w'th • ceramic filte r) . SUlbility: .001% - 10 ...... +6Q"C . 51<'1'
sitiYity: .3 uV for 20 dB quiet ing . Squelch s.nsitivity: .2 uV . Sp urious II. Im"98 Rejec·
tlOn : Better then 80 dB • Intermoclulltion : 60 dB • Selectivity: ± 6 kHz at 3 dB. ± 15
kHz at 80 dB • Chenr'lllf 8IJ«ing: 15 kHz . Audio Output: 2 W 11m£. d istort ion to 4
ohm )

For the "best" in amateur antennas, crank-up towers and 2 meter radio equipment, depend on WILSON . . .
demand it from your nearest amateur dealer.

p.o. BOX 19000· lAS VEGAS- NEVADA· BillS»· (702) 739-1931 • TELEX 684-522
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ox OSCILLATOR
Crystal contro lled transistor type. 3
to 20 MHz, OX-La. Cat. No. 035100.
20 to 60 MHz , OX-Hi, Cat. No .
035101 .
Specify when ordering

$495 ea.

OF·1 OSCILLATOR
Resistor/capacitor circuit provides
osc over a range of Iraq with the
desired c rystal. 2 to 22 MHz, OF·'
LO, Cat. No. 035108.18 to 60 MHz,
OF·, HI, Cat. No . 035109.
Specify when ordering

$4.25 ea

MXX·1 TRANSISTOR RF MIXER
A single tun ed circuit intended for
signal co nversio n in the 30 to 170
MHz range. Harmonics of the OX or
OF·1 osci l lator are used for in jec­
t ion in the 60 to 179 MHz range. 3 to
20 MHz. La Kit. Cat. No. 0351 05. 20
to 170 MHz, Hi Kit, Cat. No . 035106.
Specify when ordering

$550 ea

SAX·1 TRANSISTOR RF AMP
A small signal ampl ifie r to drive the
MXX- l Mixer. Sing le tuned input
and link o utput. 3 to 20 MHz. La Kit.
Cat. No. 035 102. 20 to 170 MHz, Hi
Kit , Cat. No. 035103.
Specify when ordering.

$5.50 ea.

PAX·1 TRANSISTOR
RF POWER AMP
A sing le tuned output am pli fier
designed to follow the OX or OF·1
oscil lato r. Outputs up to 200 mw,
depending on frequency and vet­
tage. Amplifier can be amplitude
modulated 3 to 30 MHz, Cat. No.
035104.
Specify when ordering $5 75. ea.

BAX·1 BROAOBANO AMP
General purpose amplifier which
may be used as a tuned or untuned
unit in RF and aud io applications.
20 Hz to 150 MHz with 6 to 30 db
gain. Cat. No. 035107.
SpecIfy when ordering.

$5.75 ea.

.02"'/0 Cali brat ion Tolerance
EXPERIMENTER CRYSTALS

(HC 6/ U Holder)

Cat. No. Specifications
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 OSC Hi

SpecIfy when ordering $5.95 ea
031300 3 to 20 MHz - For use in OF·1 L OSC

Specify when ordering $4.75 ea.
031310 20 to 60 MHz - For use in OF· 1H OSC

Specify when ordering $ 4.75 ea.

Shipping and postage (inside U.S. , Canada and Mexico only)
wi ll be prepaid by International. Prices quoted lor U.S.,
Canada and ~exico orders only. Orde rs lor shi pment to other
countries will be quoted on request. Address orders to:

MI S Dept. , P.O. Box 32497,
Oklahoma City, Oklahoma 731 32.

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

Oklahoma City, Oklahoma 731 02
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roBias

FLASH! Goliath Livesl
Premature reports issued from New­

ington earl ier th is year on the death of
Goliath ICa on 220 MHz.) have proven
false. Young Dav id IThe ARRlI who
took cred it for the slaying, despite
evidence to the contrary, will now have
to think up another ploy for attention.
For all intents and pu rposes, Gol iath is
alive and well.

The "t hreat" to 220 MHz. is just as
real as it ever was. If it isn' t ca , as we
know it, then it will be some other form
of Personal Radio Service that probably
will occupy that part of the amateur
spectrum. Whether 220 MHz. turns into
another 11 meters is st ill up for specu­
lation but there is no speculating on a
change in its status.

Carlos Roberts who now heads up
Safety and Special Services for the FCC,
replacing Charley Higginbo tham ,
Wa3D LT, who retired recently, comes
to Safety and Special Services fro m the
Office of Plans and Policy. For the last
two yea rs, approximately, the Office of
Plans and Policy (part of the FCC) has
been actively involved in research which
culminated in a two volume work , reo
cen tly released , called Alternatives For
Future Personal Radio Services. The gist
of these two volumes is that the 220
MHz. and 900 MHz. bands are ideally
suited techn ically and econom ically for
an upward shift in the land mobile ser­
vice, namely ca. Since there are some
med ical reservations concern ing the use
of 900 MHz. 220 becomes the ideal of
the ideal spots to go . Mr. Roberts moves
up in the FCC hiera rchy at a most pro­
pitious moment. Previously, at recent
FCC meet ings. it was voiced by Corn­
mission advisors that putt ing a ca ser­
vice on a band used by amateurs or adja·
cent to an amateur band would be tan­
tamount to creating another 11 meter
fiasco and that for that reason 220
MHz. should not be given over so light·
ly. The availability of equ ipment that
can possibly be misused is enormous
and would eventually lead to another

"linear" debacle. On the other hand,
research was being conducted o n the
feasibility of using 900 MHz. for such a
purpose. There were and still are medi­
cal restrictions to consider at that fre ·
quencv but the consensus was that tech ­
nology would be provided to limit the
dangers.

If you th ink we as amateurs have
friends at the FCC. forget it. If you felt

an ed itorial

confident that the ARRL would take
care of the situation, you were wro ng. If
you read th is and feel that somewhere
along the line you were lied to, then
you're part ially right. You and I were
lied to only to the extent that we didn 't
get involved to find out for ourselves.
The truth isn't always pleasant but it

(Continued on page 83)
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• Tyson's Corner, VA - The DXPO
78 will be held on September 16 and
17, 1978, in the Washington, DC sub­
urb of Tyson's Corner. Dxers. contest­
ers, and other active hams will find the
program covering their favorite areas
of interest. Sponsored by the National
Capitol OX Association, DXPO 78
will be held at the Tyson's Corner
Ramada Inn with easy access from
Interstate 495. Plan to attend. Unless
you have previously attended DXPO,
write to Dick Vincent, K3AO, Rt. 1,
Box 230, Bryantown, MO 20617 to
have your name included on the mailing
list. Advance registration is recornmen­
ed. See you at OXPO 78.
• El im ra, N Y - One of America's
great Hamtests will be held on Septem­
ber 30, 1978, at the Chemung County
Fairgrounds. Free flea market, grand
prize, door prizes, tech t alks , great food ,
and more wilt be featured. Talk-in on
146.52/52, 147.96/36, and 146.1 0/70 .
Contact WA2FJM, John Breese, 340
West Avenue, Horseheads, NY 14845
for tickets and further information.
• Grand Rapids, MI - The Grand Rap­
ids Amateur Radio Association will hold
its Annual Swap-N-Shop on Saturday,
September 16 , 19 78 , at the Hudsonvi lle
Fairgrounds, west of Grand Rapids
on Highway 21. Talk-in on 146. 16176
and 146.52. There will be an indoor and
outdoor swap shop, tables will be free.
There will be door prizes with a main
door prize. Admission will be $2.50 at
the gate. Time: from 7:00 a.m. till 3:00
p.m. For more info contact: Grand
Rapids Amateur Radio Association,
Inc., P.O. Box 1333 , Grand Rapids, Ml
49501.
• Montgomery, AL - The Central Ala­
bama Hamtest will be held on Sun­
day, September 10, 1978, in the new
Civic Center in Montgomery. Therewill
be food service, prizes, an air condition­
ed exhib it area, indoor and outdoor f lea

6 e CQ e September, 1978

market space, and otentv of free park­
ing. Free admission and free registra­
tion. For further info, contact: AI
Erdman, W4CNO, 3025 Pelzer Ave"
Montgomery, AL 36109, or call (205)
272·9 130, or any amateu r in the Mont­
gomery area.
• Pecatonica, IL - The Rockford Ham­
fest '78 Illinois State AARL Conven­
tion will be held on September 10,
1978, at the Winnebago County Fair­
grounds, 10 miles west of Rockford on
U.S. Highway 20. There will be 40,000
square feet of inside area for dealers and
flea markets plus acres of room outside.
Talk-in on 01 -61 and 52. Tickets are
$1.50 in advance and $2.00 at the door .
Send s.a.s.e. to: Rockford Amateur
Radio Association, Post Office Box
1744, Rockford, IL 61110, for further
information.

• Pensacola, FL - The Five Flags Arne­
teur Radio Association will have its
Annual Ham-n-Rama on September 3,
1978, at the University of West Florida
field house in Pensacola. Anyone desir­
ing additional info should write to :
FFARA, P.O. Box 17343, Pense­
cola, F L 32522.
• Cincinnati , OH - The 42nd Annual
Cincinnati Hamfest will be held on
Sunday, September 17, 1978, at Strick­
er's Grove on State Route 128, 1 mile
west of Ross (venice) Ohio. Exhibits,
prizes, good food, flea market, radio
related products only, a hidden trans­
mitter hunt and a sensational air show
will be featured. There is no increase
in cost, same as last year, $7.50 in
advance. For further info, contact:
Lillian Abbott, K8CKI, 1424 Main
si.. Cincinnati, OH 45210.
• Erie, PA - The Third Annual Ham­
Jam. sponsored by the Radio Assocla­
tion of Erie. will be held on Sunday,
September 24, 1978 , from 9 am.
to 4 p.m.. at Waldameer Park in Erie.
Admission is $1.50 in advance and $2

at the gate. Refreshments. prizes, talk­
in on 34/94, 22/82, and 52. Write:
HamJam '78. Radio Association of Erie,
Box 844, Erie, PA 15512.
• Morgantown, W. VA - The Second
Annual Mon Ham Gala will be held
on Sunday, September 3, 1978, from
10:00 a.m. to 5:00 p.m.. at Westover
Park, 300 yards off 1-79 near Morgan­
town. This Man Ham Gala is sponsored
by the Monongalia Wireless Association.
Talk-in on 16/76. For more info write:
John Curtis, WB8AHH, 8 17 Willowdale
Rd. , Morgantown , W. VA 26505.

• Valparaiso, IN - The Valpo Tech
Alumni Association will hold its Annual
Hamtest on September 24, 1978, on the
campus of Valparaiso Technical tnsti­
tute. Admission to the event will be
$2.00 for both visitors and exhibitors.
For further info, write: Hamtest. Valpo
Tech Alumni Associat ion, Box 490 ,
Valparaiso, IN 46383, or call (219)
462~2191.

• Cherry Hi ll, NJ - The South N8'N
Jersey Radio Association Hamtest will
be held on September 10, 1978, rain or
shine, at the Ellisburg Shopping Center
in Cherry Hill, at the intersection of
Routes 41 and 70. Family reg ist rat ion
is $2.00. Tailgat ing is $3.00. Flea mar­
ket, auction, many prizes, and many
activities will be featured. Talk-in on
52. Contact : K2KA, Box 2736, Cherry
Hill, NJ 08002 or phone (6091 429­
6032 for more information.
• Un iontown, PA - Once again it is
time for the Annual Gabfest, of the
Uniontown Amateur Radio Club, which
will be held on September 9, 1978, at
the Club Grounds, on Old Pittsburgh
Rd.. in Uniontown. For more info,
contact. The Uniontown Amateur
Radio Club, Inc., W3PIE. c/o 438 Brad­
dock Ave .• Uniontown. PA 15401.

(Continued on page 84)
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Our
Yes Sir!

Editor, CO :

To Richard A. Cowan, Publisher of CO

Contra ry to how I personally feel
about your recently published "message
From The Publisher" on ARRL related
issues, I want to emphatically cong ratu­
late you on having the personal courage
required to w ri te such articles!

Seriously, I think it takes a person
with "st rong convictions" and enough
"character" not to be af raid to stand­
up for t hem when the going gets rough!
Even people who disagree with you,
should recognize this; but they prob­
ably will not.

Yes Sir, what I am saying is t hat as
Pub lisher of CO Magazine, you have
earned my respect !

Charles R. Sch lieper, N5TD
Temple. TX

How To Update Your Ham-M Rotors

Edi tor, CO :

To Richard K li nman, W3RJ.

Thanks loads for you r article "How
To Update You r Ham-M Rotors" in
the June 19 78 issue. Now that 's an
article an author can be proud of. Beau.
ti ful. Just great. Gives the whole story
on an importan t piece of gear. Because
of t he informative manner and the com­
pleteness, you've answered many ques­
t ions for me on my CDR gear. And
saved me bucks. The long cable run part
was great. I've got a long run and was
baffled until I added a Auto Trans­
former to keep up the line voltage.
I'll be using your plans including te­
mating the Capacitor, etc. Again many
thanks for a clear, objective report , it
goes in my Ham 2 Owners Manual. Wish
more subjects were covered so well.

Lee E Warren, K7DX
Sun City, AZ

Stateside OSL Bureau

Editor, CO:

r li ked the article on a "Simple
Phone Patch", by Richard Ferranti,
WA6NCX/1, in the June 19 78 issue.
I believe many of the electronics ci r­
cui ts shown in other magazines are
just too complicated for the avai lab le
test gear, to the average ham, and to say
nothing of the difficulty of securing
the par ts.

Wi th the increase in postal rates , I
believe that OSLing is soon going to be
a thing of the past. This is unfortunate,
as I believe this is the cornerstone of
A mateur Radio . I wou ld th in k if t he
ARR L wanted to do something for
A mateur Radio, th ey wou ld set up a
stateside OSL bureau with paid help
to hand le OSL ca rds between all sta­
ti ons.

The main th ing in this hobby , is
to have a fat pocketbook and all your
troubles are over!

Earl Stacy, K7BD
Selah, WA

A C2RN Th e Second

Editor, CO :

I have read Paul Crum's tale about
Pat Wyman's adven tures in China in the
late twenties and the chronicle of Ham
Station AC2RN as published in the May
1978 issue of your magazine. I enjoyed
it very much and feel it was a tale well
written and quite accurate.

For me it was a nostalgic trip, since
I arrived in China on the same boat
that took Pat Wyman away. I never did
actually meet Pat, having passed "like
ships in the night", however I have
cor resooroed with Pat through the
years.

I inherited his ham station there
at Chinwangtao and his home brewed
equipment. I continued to use his old
call AC2RN for several veers after he

left. I didn't change things much; his
old 2 11 oscillator continued to send
its growling AC signal across the Pacific
and around the world .

From time to time, I sent Pat in­
formation which he incorporated in this
article. So, I feel I had some hand in
the make up of this story. I have always
felt that , if I had Paul Crum's writing
talent , I would have w ri tten abou t the
old days there in China myself. How­
ever, it was for the best as I'm glad
Paul did such an outstanding job on
the subject.

Again, I w ish to thank the publishers
o f CO for accepting this article; it was
very enjoyable read ing and I appreciate
it very much.

Glen Smi th, N6CX ex AC2RN
Kenwood . CA

Can An yone Help?

Ed i tor, CO :

I suppose that I am one o f many
amateur radio operato rs t hat have pur­
chased a home in a resioenta! area in
wh ich many ambiguo us and vague
restr ict ions exi st. I t herefore jo in the
ranks of t hose operators w ho are frus­
trated with a personal decision of to,
or not to , erect a tower and beam (or
quad) so as to enjoy a hobby, I am
very near a decision to erect a tower and
beam. I have assumed a conservative
atti t ude. If I erect an antenna system
supported by a tower, I plan to have the
erected antenna no higher than my two­
story home (so that it cannot be seen
from the street) and will not tolerate
any TV I for the benefi t of my neigh­
bors. I would certainly appreciate views
from your readers. Am I coming any­
where near the imposition of a barking
dog that can be heard for many blocks
in my neighborhood?

R.E. Morgan, WA5ULR
5518 Enchanted T imbers,

Humble, TX 77338

l!J
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1977 CQ World-Wide
DX Contest
CW Results

BY BOB COX, K3EST', and LARRY BROCKMAN!, N6AR

•

P eople sure like to have a good lime. The 1977 CO CW
Contest attests to this fact. In spite of less than normal
cond itions, interest and activity were never higher. We re­
ceived a total 01 2,324 C.w. logs. A whopping 12% increase
over last year. From top band, where K1PBW and PA0HIP
battled it out, to high band, where LU 1DZ and C5AT fan high
rates . the name of the game was action.

A new world record of 4.69M was turned in by Richard
Norton, N6AA operannq from 9Y4VT. Richard who finished
third test year decided to go for the whole ball game this year.
His 1400 Q on 14 MHz. is what did illor him and he walked
away with the world title . One would think that beating the
world record would produce a first place, but Pete. N6CJ
operatmq from KP4RF had to settre tor second (A fine job Irom
a 2 point area).

The Soctu Radio Club decided that 3 points per aso would
be better than 2, so they took a trip down the Black Sea coast
to UF6. It was well worth it, because their crew set a new world
multi-single record with an incredible 4058 a totaling out at
6M points . Two expeditions from England finished second
and third, GU4DAA, the Channel Contest Group gave grateful
participants a nice multiplier, whue VP2M with G3VZT and
G3XVY at the keys had fun "finally being in demand."

The bailie of the big multi-multi stations was won by
KP4EAJ (7.1 M) with an expedition by the Yankee Clipper

°5801 Huntland o ., Temple Hills, MO 20031.
t7164 Rock Ridge Terrace, Canoga Park. CA 91307

WA41ARtORPp
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Contest Club and friends. They edged out the boys from Ural,
UK9AAN. The crew from Pancevo. YU1BCD, edged out the
U.S. entrants of W2PV, W3AU and K2GM.

The top USA au band score was Frank. W3LPL. Frank has
quite a station. and winning the USA title for the third year in a
row shows that it sure works when he pushes the paddle.
W3LPL, N2LT and W1 ZA all broke the USA record .

OH 1TV went on an expedition to CT3 and came away with a
new 3.5 world record. Pekka won the new 3.5 MHz. world
trophy. In addition to the stations mentioned above, the
following stations set new records: PA0HIP: Europe 1.8;
DK3GI: Europe 3,5; UA6LD: Europe 7; OHaOS: Europe 14;
KH6CHC: Oceania 1.8; YV10B: South America 1.8; N4JII
HC1 : South America 3.5; K10X: USA 14.

The Kentucky antenna farm of N4AR edged out the Texas
ranch of K5JA for the USA Multi-Single victory. N4AR's victory
was the result of more multipliers on 40 and 80. With condi­
tions on the rapid upswing, the 1978 Contest is really going to
be a scramble for top honors.

Not to be outdone. the Frankford Radio Club repaired their
antennas, turned their rigs, and walked off with the fierce Club
competition title with a total of 62,7M points. That's a lot of
work and cooperation. They were followed by their friends to
the south, the Potomac Valley Radio Club with 56 6M. Another
Group the Yankee Clipper Contest Club from New England
(new this year) is breathing down evervones neck with 52.7M
points. The foreign competition is getting hotter and hotter.

SK2KW: L to R SMODGU, SMOGMG, SM2DMU, SM2HTF, SM2EKM,
SM2CE W, SM2EPR. DOG = "Yag;",



BAND-BY-BAND BREAKDOWN - TOP ALL BAND SCORES
Number groups indicate: QSO's!Zones/Countries on each band

WORLD TOP SINGLE OPERATOR-ALL BAND USA TOP SINGLE OPERATOR-All BAND

$t.tiG" '60 .. " " 15 10 Stillion '00 00 " 20 15 10

gym 7311~ 336119.'44 553f.11/55 1407129/70 1045125160 578121 /37 WJlPl '2n~ ""'0" 33512eee ' 361.!2189 38ln7/81 57118132
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'NORlD TQP MUlTI-OPERATOR-SINGLE TRANSMITTER USA TOP MULTI.()PERATOR·SINGlE TRANSMITTER
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YlJ3DBC 329/14149 437f18163 """"'. - 55124/48 W6XR l W11 9M3i20 """'7156 578129172 - 56114f19
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WORLD TOP MUlTI.()PERATOR-MULTI TRANSMITTER USA ToP MULTI.()PERATOR-MULTI-TRANSMITTER

KNEAJ 12817114 """"'" 1621f2Ml6 "'."178 16$4124!64 "'""" W2 f'V 72113127 340121/66 53312"" """""'" '54aI27174 1041"21/41
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This year's winner is the Phein-Rubr OX Associat ion (13.8M)
followed closely by the Toronto OX Club and a fine ettort by
the Voroshilovgrad Radio Club.

Expeditions make It fun

Several expeditions were timed for the Contest. In addition
to those mentioned above, CE0ZM sure made everyone
happy with a fine effo rt by K1 MM and N4WW. Fine operating
made them easy to work desp ite large pile-ups. Across South
America PY7BXC/0 was putting another rare one on the
map. In Afr ica, K4YT made lots of people happy by going all
bands from EABID.

New category

The Committee has decided to institute a QR? category in
which WPX rules apply . Output will be limited to 5W c.w. and
10W s.s.b . The top ORP entry on phone and c.w. will win a

Crew 01 GU4DAA; L to R G3FXB. G3MXJ. G4BUE. G4EHF.

trophy. So remember that a weak station ca lling you may not
be the Pacific long path but a QRPer in the next country.

Conditions and the Committee

The total logs received for the 1977 CO SSB and CW tests
were 4,500 an 11% increase over the 1976 Contest. With
everyone everywhere aware of the improvmg conditions, the
1978 test entries should burden the ma ilman. We are ready.

The totlowlnq people provided the expertise necessary to
check each entrant and summarize the logs for which they
were responsible. Chairman; Frank. Anza lone , W1WY; Glen
Raltman n, K6NA; Gene Walsh , N2AA; Joh n Kanode, N4MM;
Terry Baxter, N6CW; Lenny Chertore, W3GRF; Gene Zim­
merman W3ZZ; Jim Nieger , N6TJ; Dave Don nelly , K2SS; Low
Jenkins, N6W ; Fred Morns, W6PVB; Tom Taormina, K5RC;
Reg Toume, N6SV.

Coming up next month the 1978 CO WW Phone Contest .
Congratulations to all of the winners.

73. Bob. K3EST and Larry, N6AR

4L6M;UA6APWand OIeg.
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OH80S; 200ft. rotatable tower,36 e/. on 14MHz: OH80S andOH2BH
on tower!

V02EPA put zone 2 on the map. From Goose Bay, L to R VE1AI,
V02AM, VE1MX.

12 e CQ e September, 1978

u.s. QRM

" Rotator on 20115 beams broke Sunday morning. aso and mUliplier
total suffered ... KINA. Lost rotator all day Sunday.- $till great fun
· .. N1GL. The temptation of a party Saturday night was
overwhelming ... KIDG. Didn·t use as many KW hrs as last year .. .
W1CNU. With my antennas--next town is good OX ... W1PWK.
Enjoyed it very much ... WILK. Fine operators. lots of fun ...
WlBBf1 . Was out in the rain soldering radials on the vertce Friday
night . .. K2BMI. All my antennas came down in big wind Saturday
night. That was that . .. W2GGE. 10m was a big disappointment . . ,
K2FL. Where is cycle 217 ... W2AX, Sure was hard to find a clear
frequency . . . N2TW. Antenna shorted; fell asleep during best
opening ; started going deaf ... N2RN. My age overwhelmed my
experience .. , N3RS. First CW contess-wm be back again .. ,
K3NZ. Wouldn't you know. I had to move to North Carolina this
weekend ... N3RB. 80 sure gets slow when Europe drops out . . .
WB3AUN. After 3 years, worked a JA on 28 for 5 band WAC •..
W4YN. I found it advantageous to tailgate KJKA. and W3KA. .
K4KA. There isoothing funny about a 48 Hr DXcontestfrom 51aod .
K5KU. Climbed loWer at midnight to unstick rotator ... N5TP. First
CWcootest in 52 years ... WSDUI. Had to climb thetowertwice inthe
dao< ... Kl PRo Had to woO< 36 hours on Friday and Saturday ...
W4MYA. JABIEV/JD1 was country #91 for me on 160 •.. K6SE.
Operated in the mountains with a motor generator that 9Ot61 oao's
per gallon ... N6GG. Next year, a memory keyer ... N60Z.

DXQRM

" For the first time, French amateurs have been able to make use of the
160m band . I recall then. thanks to the efforts of Gene. W4BRB.
W400. and of Jean, F8EX. the first permission obtained by French
amateurs for 160m band wason theoccasionof theca 160m Contest
in January 19n. My best OSC's during the November 19n WN CO
Contest-eight US amateurs, one VE. and one YV on 160m band.
Could have slept for a week after the Contest, very enjoyable ...
GM3ZSP. As you can see. I am with you every year. Including this
Contest. came up to near 37,000 OSC's ! So see you next year ...
HOOKC. Still the best of It1e 101 ••• G3KDB. Not enough countries are
active during the ON part ... FJAT. Nice to see the newly erected
double fed delta lOOp work sowen. esp. on 80m where the size is small
· . . TF3KB. Always a very nice contest, Hope next year again, age 78
years Hi. I hope. .. PAQVB , Here's the new European record. Will be
difficult to bear Ernie, K1 PBW for top work! though. Think that will baa
very close finish IMost annoying parts of contes!: line voltage dropped
below 100V at times (noticeable in log). Heard loads and loads of JA's.
Could only woO< one. Most thrilling event: Working 5 (five) "sixes" it
made me wake up again. Hi ... PAQHIP/A. Heavy ORN (due to snow
fall) made it impossible to copy stations during best OX hours on
Sunday. Even beverages had $9 noise levels ... DJ8WL.A. Imagine
the thrill of woriting XE1AN. good for 2 multipliers. as my last OSC in
the Contest .•. TFJCW. I believe this Contest is the biggest pusher e
improve antennas and equipment. You should have seen me on the
roof the days before the Contest! .•. EASCO. $tililtle most enjoyable
test. Gap in log first day 065.2-0803 while I tracked down an
intermittent fault on the bias line! ... G3HCT. (14mc) A struggle to get
multipliers in Europe amongst S9 + W signals! ... GM4CXM.
Windiest weekend of the year and antenna 'Birling around like a yoyo. '
· .. GM3XNJ. I got my first Kl7 on 40 meters! . .. DM3BF. With a wire
antenna and TVI keeping me off in the eventrqs, mars nearly my limit
I'm afraid . pi ty, because I enjoyed the Contest very much .. .
GW3/NW. Though we would have a 90 on 28 MHz as a change from
21 MHz. Heard a few Ws but could only raise one, band did rot open
· . .G4CNY. Betteroondilions than last year. But still notgood, though
10 did open up from time to time. See you again next year. I hope. 73
• .. G3DYY, Much more pleasant looking out the window at the
Engtish countryside, than the cement shack walls back home .
G5CFV (K9RA. ex WA9UA apr. I am b1ild aod my dog is dead .
K2SS. "Thri lled kl bag GU4DAA lor a new country . .. CffJAE. USA
operator courtesy better than usual ... H/8LC. Spent lone contest i"I
hospital after fall from tower. Want to thank boys from the Fairbanks
NASA station for their help with the antennas . . . KL7RA. Prepared kl
woO< tOO. but too much ORN SO decided on 10 meters instead .
LUI DZ. My rest coorest from KP4. See you next year from W6DCC .
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Our tree has many branches
At Henry Radio. we are proud that amateurs not only in
the United States but throughout the free world look to
usas their pre-emlnent supplier of fine communications
equipment. For fifty years this has been our principal
business and It still is.

Most amateurs don't fully understand. however. the
manner in which we have grown and grown so that every
year we are better equipped to provide a genuine see­
vice to the world amateur fraternity and at the same
time extend our unique blend of responsible. expert ser­
vice to many electronic services in addition to the
amateurs.

Our tree has Indeed grown many new and sturdy branches.
Yes. as always we distribute all the available high quality
amateur equipment. In addition , we manufacture a full
line of linear amplifiers that have become world famous
for quality and reliability. These have provided the stan­
dard of reference in amateur radio for many years and
are widely employed by commercial and government
users. More recently our tube amplifiers have been sup­
plemented by a broad line of solid state amplifiers for
the HF, VHF and UHF bands. Many of these amplifiers
are type accepted by the FCC for business, Public ser­
vice, RCC and marine two-way service.

Out of this program has grown an entire new operation
providing high quality FM handhelds, mobiles and fixed
station transceivers for all these services. Moreover, as
an off-shoot of our vacuum tube amplifier program we
now supply R.E power generators to industry. These are
used as plasma generators in thin film plating and other
exotic scientific processes.

What does all this mean to our most important cus­
tomers, the amateur radio operators of the world. Simply
this . As Henry Radio grows these sturdy new branches
on our tree of electronic expertise, we continually
strengthen our ability to help the amateurs of the world
satisfy their communications requirements. As always.
we offer expert. responsible assistance, the kind ama­
teurs need and want. Wherever you live in the world.
we invite you to turn to Henry Radio. the pioneer in ser­
vice to the amateur radio fraternity.

Henf/Radio
11240 W. Olympic Blvd .. l o s Angeles . Cali! . 90064 213 / 477-6701
931 N . Euclid . Anahe im . Cali! . 92801 71 41772-9200 '
Bulle r. Mis so uri 64730 816 /679-3127
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U.S.A. Club Scores
Frankford Radio Club _ 62,769.387
Potomac Valley Radio Club _ 56 ,645,474
Yankee Clipper Contest Club 52,724 .912
Northern California OX & Contest Cooperative . 27,149,189
Southern California OX Club ,. 23.168,114
Murphy's Marauders 19,435,764
Western Washington OX Club 15.935,129
North Florida OX ASsociation 12,417,614
Southeastern OX Club " 10,303,142
Texas OX Society 8,924,524
San Diego OX Club 6.830.268
Indy OX'ers , 5,728,991
North Texas Contest Club , ".. 5.152,422
Central Virginia Contest Club 5,058,062
Northern Illinois OX Association , 4,319,918
Richardson Wireless Klub 4 ,145,868
Williamelle Valley OX Club 3.757,453
Michigan OX Association 3,330,809
Mad River Radio Club , 3.242 ,542
Wireless Institute of the Northea st 3.161.595
Northern Californ ia Contest Club . . _ 2,214,102
Order of Boiled Owls 2,081,599
Alamo OX Amigos 2,078, 193
Virginia Century Club .,,, 2,021,208
Della OX Association " 1,680,974
Northern California OX aub 1.601.122
South Florida OX Association , 1,469.194
Eastern Iowa OX Association _ 1,297,173
Central Arizona OX Association 1,252,921
Twin Cities OX Association 1,187,314
Kansas City OX Club .. 834,030
Mississippi Valley OX & Contest Club 616,367

KP4DKX. Big thrill towork CEOZM for country number 170with 5 watts
... OA8V. Started at 10 w.p.m. and finished at 30 w.p.m. with a
standard brass key. Will have a bug for the next contest ... VE8CC.
JA2UEO - I have moved to Yokohama thisAprit, sowent back to home
country for the contest by bullet train. An always pleasant contest.
Biggest thrill - was called by KP4BC via long path (7 MHz.) His signal
was 10dBover 5-9 on my S meter .. . JA5BJG. I had to waste 1 hour
because Igot the traffic accident 1 hour before the test - missed many
mults... . JE1CKA (JAOCUV Opr.). One of the most interesting
competitions of the year - worked 12 new countries for 5B-oXCC .
OK1DVE. Operated by OH2BH - 36 et. beam, artie circle .
propagation and good conditions resulted in my best score ever from
Finland ... OH80S. It was fine Biz. test - worked 3 new countries.
Very good opening on Sunday evening to Japan on 1.8 MHz ...
OH2Bo. 65 years young, so don't try that all band rat race anymore.
Fun with a different band each year . .. SVDWTT. Was 1st in 1968 from
Italy, hope I can repeat it ten years later on 28 MHz IK2FGP.
Conditions were much better a week before the contest SP9ADU.
POOr conditions on 40 meters this year, had great fun as always in this

OK5CRC: OK2RZ, OK2SSS (standing) OK2RN, OK2HZ. We wonder
which bottle has the most output.
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Greater Milwaukee OX Association , . . , 427,076
Charlotte Amateur Radio Club .•.. ..... . ......... 390,142
Gloucester County Amateur Radio Club 388,646
South Jersey Radio Association 370,795
Dade Radio Club 279.027
Joliet Amateur Radio Society 272,241
Bluegrass Amateur Radio Club 271,019
Waukegan VHF Society 222.705
Northern Ohio Amateur Radio Association .. • . . . . . 154,213
Dayton Arnateur Radio Association , 68,438

OX Club Scores
Rhein-Ruhr OX Association 13,819,801
Toronto OX Club , , 10,096,178
Voroshilovgrad Radio Club •..••...... ..... ... 10,070.861
South German OX Group 8,060,501
Kaunas Polytechnic Institute Radio Club 7,242.272
Chelyabinsk Region Radio Club 6,779,624
Saar/Pfalz OX Club 4,501,593
Channel Contest Group 4,183.802
Tetrahedral Contest Circle 3,647.862
Fraser Valley OX Club 2,003,431
Halifax Amateur Radio Club 1,727,552
Tallinn Radio Club 1.399.651
Honolulu DX Club 1,396,383
Minsk Radio Club 1.385,439
UBR (Brasil) 1,299,857
Winnipeg OX Club 1.267 ,189
Danish OX Group •• ...... .... ........ .. .. .... 1,074,636
OX Club of Puerto Rico 815,526
Radio Club Venezolano 512,264
CW YV Club 283 ,475
Swiss OX Club 101,156

contest .. . Y03BEJ. Fine condi1ions but much local ORM ...
YU20B. Had fun in contest even with poor conditions ... Y06AW.
Nice to work so many stateside stations with new vertical antennas.
Did miss 16 hours due to snow storm ... OH1IJ. Rotator burned out
before contest and repaired just in time to start test, then high winds
damaged my quad so was limited to 21 MHz . .. OK3EA. How about
CW in the WPX contest? ... CY3HFS. Rainstorms washed out roads
and cut off power .. . W40RT (Op. of HH2oX). A lightning strike didn't
help the 140 per hour rate . . . G3XVY (op. of VP2M). Suitcase
Dx-pedltion stations just 'amt' the most secure in a Caribbean
thunderstorm . .. W4UY/PJ8JM. Had to pass up some 1pointJA's for
some slower 3 pointers ... K6KMfEP2SV. We celebrated 50 years of
our club by putting a team into the CO WW CW, but some hard going
when no one is beaming this way ZL2AKW (op. at ZL2WB). linear
blew in the last hour of the contest N4W/CE3 (That's a switch-
ed. ]. l ots of troubles including interference, but hope to progress in
the future , Nice Contest . . . UK9AAN (UA9AN). Contest was very
good, we were happy to visit Georgia for Dx-pedltlcn over 10 years
after 4l3A operation in 1967 ... 4L6M (UA6APW)

N4AR, N4KG (standing), W8KIC.



.\WIo:IYK
I>..",,,,,

$436.25

$60.45

ST"O",,'" ... 0 L'G..n ..
,......L""'"'' ''

•

CO " P U TE ~"S ' ' 'CL" O'
..... 0 ' AU
M<)"..TS. • 0 0 "

•

•

SUPER·QUA l)
F IBERG LASS
ANTENNAS

......"..... ' '''0'' 5213.90

AVA. LA8LE IN A COMPLETE RANGE OF KITS

• U..... U J O .. .... H ..

........n " '''OM

• J ) •• u , O" AL 0

'0 ' ~ O" '0 ' " ' ..0 .. $125.35

S"",,,.I .n" u' n....l ..n
" ,, ~ ., M S..""'rQu '·· 5100

• J ) •• Le ..... , , .. , ....0

CNIC. TNISf OUTSTAND.NG

ANTENNA MOUNT KITS

I~

vs_ U 5S THAN 1.5 U
_ II & lOWO'
I.AN D LIMITS

Gll tAT Sltt£NGTH
"'NO YE IIY l IGHT•..-
. . ........' . 0 .. . ~ L ...

"_n,'O"- " U', ._, .. .. 9 L'.
,['........ '0" 'Lb>

­.~
~­­...... "..

_ _ ltA.- 11K. _

""~o 00_ J' ."_' '1<"'''"'I'. 1_'" ) •.., _. ,'" Pr P
"',~.. 00_. '>-10 _. '~ PrO'

••Kn ..1111. p,.,"" 1M If••lnt br... OOwn
,0""""" bl gOO . 1 .." .. ,n••I.l"", bTl.."n
IItt IOUI~ poll 1~1l...1. ," .. ""linE .... th.
f.",t. Coli .... I I,nal dip to.t,nl ot low
d..IKlr", inop(.I..I"", ~Mldlll pe. 1. PO"" . ,
1(Ql ... ltl PI"",ded " tio . " or IS low
U•.,. io ....... K,,~ llai<I.. --'.C,~~__
.., PI_1d '0 t"" d..tifl:. E 'CE
".. _II, 0.... lor llit>o'" $14.25
......... lor lIT.. ~I......._._ ,._- ,_...

--,..... _---

",",CISION CONSTItUCTION.
If'ft. ...u... ...SSE LV " toiL

100 ' "'"100 .0".1""'"

WOOLD', BALUNS"">mUST 1:4
8ROAD BAND RATIO

I n .........~ "I•.,
.., .~'I"" lor IIIII< ~­
,n. ,n "nbll.ncod
Ii.... W<:~ .. COoI" .1
Ub~,. to • bal_1d
lint..... to ",_. •
.,.......l''''aj lor..
01 .... ,nl ,t, ll_
\1'11 aorltfll QCIlI.

.==--J'--"" ,
"~I...~ .
z::::=---,,

..... ···~·'---I

­n...~'.­­...... ' 0<

CO\t PlEH P.... CK....GI:I) KITS I NClUOl ~G

SPlI>ERS OR V·SUPPORTS • eooa TO ... ....ST \ta UNT

• ALL NfCl:SS .... MY ....SSf.\IIlLY H.... RIW..AME

.' ~SI RUCTION \l AN UAL

HEAV Y !lUIY (·AST ALU\t INU\1

IlELI A LOOP roIUl!NT KIT

m. , '" I Y," Hub V SuPPO'"

'" n ; 80>0m '"~ 1'1," M••, T Moonl $ 16.10

'" '" 2" Hu b V Supp<>t"

'" 2" Boom '01 '1; MM' T Moon' $24 .69

DL3 '" 3 ' Hub V SuppOr"

'" 3 ' Boom,o 2" MM' T Moun' $40 .64

QUAl) "'OUNT "IT

OM , '" 1'4" Hub Spo;loor1 IsmMl Sl>o<Io< 10< VHF I

'" 1'4" Boom 10 1'4" MMI T Moun' $11 .95
OM , '" 1'4" Hub Sl>o<Io<1

I_v~ 10< 6M & lCJt,l1

'" 1'4" Boom 10 I '4' t,I., T ........., $ 15.12

OM a '" 1~" I+ub Si>ode<1

'" I ~' Boom '0 l ~" _, T_, $16.10

OM' '" 2' Hub Si>ode<1

'"
2" Boom 10 I ~" _, T_, $24.69

OM' '" ] " Hub Si>ode<1

'"
] ' Boom ' 0 2" _, T_, $40.64

e 'retephc ne : 12031 526-532473 Ferry Rd .• Chester. CT 064 12

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE.
PRICES ARE SUBJECT TO CHANGE

KIRK ELECTRONICS DIVISION
VIKING INSTRUMENTS, INC.

CIRCLE 27 ON RE"'DER SERVICE CARO

Sept.miler, 1971 • CQ • IS



DKSWL

•

"• J'

I

WIDB: 66' with 400m2 ground on 160.

STATION OPERATORS

Multi·Operator Single Transmitter
DA2A1' '' DA2W. [)AlUM. DAIHL [)AILa. [)A1PO. Ot.1ZX. OF1FH. OK5FJ, OCIHO
Dl(tBN: Ot.6WT. OK9PY. 0l<9P0 Dl(~: Ol<SGB, Ol<SHH. 0l<6Ot. DJ9Nl( DUCII"
Dl.BAH. Dl8CH. DL8FR. DUt'IA, DI BAA: OJ4XG . ~A, DK2Z0. OUBI'; . Ot.6BK.
DL8NU DLIOKF: OJ7SW. MFR. OJ4FZ. DJ28V. [)J5Ay . DJ5UZ. Dt..2ZJ. 01.701'.
DK8LO. DK8LE. OK9XT. OK61.G. DC5OH. DF3lP. DLfWU: OJ4AX. OJaSW. OKnP.
0l<5EZ . 0l<4EM. OlVOY. [)AlUM DIlI3CK: Rust>er.RoIedeo .l.UdecIle, DM3SO: DM3XSO.
DM3YSO DflMCIl .. DM4WCM DM4EB .. DU2Cce 01141'11: DM4lFM. DU2FDhII.
DM2FBM DII4ZA .. Ohll4VZA. OhII4XZA, DII51Q .. 0hII5YIG. OhII5XIG OU7BE: DII2DBE,
DM2AGl, Ot.I3NBE, Ell ...... EI2BB. EI2CN. EI3CP. EI6CW. EI7H, EP2SV .. G3SXW.
KSMM. F6CZU .. F6COU. FSOZS. F60 8 x . F6Cl l . Q30Jl .. G3RLF. G3TQO, G3TOZ,
G3U MV. O4AAl. 040XO 04FDClA: G3Hll. G3KTZ. G3I.1K, GlMDAA: G3FXB. G3MXJ.
G4BUE. G4EHF HA1KTD: POl'll.I. Markus HAIKZU : HA IXY. HAllU. HAIXV. HAIXR.
Borasl. HA2KMe: Boll. , Magy. r. GttI.ztesi. HA4K1'H: HMYO. HA4YQ, C$enlil. si,
Barnoczl<y, HAMOO: HA5JI, HASMK, HASFM. HASHO. HASHP. HA 7RY, HASKFZI2:
t'lASGN. HASKF. Pusl<u. mot..... HA5KJC: HASGP. t'lA51N. Kovacs . Molna'. Holman.
HASKKCI2: t'lA5MA. HASMO. HASMO. HASlY, HA$KKK: loll.... Pali. Mlal. HAMMY:
l/f..... lollCM HAIIKVB, KulcNr.~. Suszlet. p... Toth . HA7KLe: Balogh. CZ-..
HA7KPK: Sd\uIez . AIgan HA7KSY: HA7SF. t'lA7SH. HA7UF. t'lANK. Adamecz.
H"KAX: o.v.nv.TQlI'l. HAMOB: Pokller,~.,... t...l<i. HAtKPU: Jenei.~05.

Laub. Subo. ""'-'Y. HA8KHW: HA~F . HABIG. HA8KLl: HAItSOO. Ft8cz HA8KLU:
HA....M. HAtUU. Sn"o'cZ*y, HB'AVZ .. Sch.oeQ:, HBILP .. 1'...... Kumli , liGIU:
HA6UO . HASVL. HASUB. HMUI. SnnI_. HH2DZ: W<lOFIT. WA8RWU. N28A JA2YKA,
..H2RIV. .tt2QXG. JMUDF'. JA3l'EE: JA6HF\I , JE3PZC. JASYAS: "'''Mo. Shigeyul<l.
JA7YFB, JA7IBJ. JA71PX. JANMO. JA7W8W JMl'AU: JMRAJ. ,JAIFPX. JAeUXL
JAIYAH: SMo. Okubo. At• • KawN, JE1ZWT, Hldeo, TaQo, Shoji. Takashi JH6l'A1',
JA6FB. JA6YOA. JH6KBG, JA1ZT1: JAICAJ. JAIQEU. JAIQX1'. JA6J(BK. JFlWEO.
K1Pfl .. K1XM. WAIMAO, WAIQNF KIlO(" W1KM, K1ZZ .. YU1PCF K2BU &. WA3lRO.
UKA " Repeal.., K3AS .. K3TA. N3TR. KSJA .. KSMR. KSRX. KSSR. N5AU, NSTR.
WOSGNJ K&DC &. W68JH. K&C1'X .. WA6JAH, KaSE .. WB6CEI. K6SIIH" WR6ACZ.
KeYK &. WR6ACZ K7RI" K7SV KL7I1F" Kl7IUN. KL7PJ LA1H: LA4KQ. 1A8UL. LA90L
l.XIDl.7ON .. Dl70U. Ol7SI, LZIKDP, 121MS. BoIiI. Rumen. 121 GZ, Ruml, Vasco.
LZ1KDW: 1v1OOY. Kirikw, T_ IDo\I LZ1KOZ: D;mov. K~. Zialanov LZ1KAD: Hen...,
l ogrs.!ov . Lalino~ LZ2KEF: ~, Mannov, TOlOV, LZ2KIII; Enchev. Penct\av.
Kak:tIel< . LZ2KKK: a.U8 LZ2KSQ: Laz.fO>I . 8182.... Angekw. LZ2KSU: P..~ov. IvllllO¥ .
~. IUIAN: KM6FC. WOSKLN NIAC .. WlIHN. N)AW " G3HlW. K2HR N)RD ..
W3XU N4AR .. K4KSC. ""KG. V.'BIOC N48P &. N38L. N4ZU N4HU .. Repealer. N4lB:
,.,.KE N4OL .. ~ter. N4AA & KUW N6GO .. WR6ACZ , N&lQ .. W"I6ACZ, H$OZ"
WR6ACZ ..lET .. WA8VEE, onlEW .. OH2BSS. OH28OR. OH2DS. ()Ii2()H. OH3NY
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VP1AH (WA4DRU Dpr.)

01'2...... : OH<,BOP. OH2CG. OH<'HI, OH<,BNP , OHI5UC .. OH6RE OK1ALW .. OKIOWA.
DK1KOKIP: OK I MPP. OKl·11661. OK1KPU: OK 1AXA. OK 1JOX. OK1MUF OK1KQJ,
a.UB. OK1KA$: OK2PEG. OK1OKR. OKIKR1': a.U8 , OK1KSL: OK1AQ. OKIAHG.
OK I FAF OKIKSO: a.UB OI<IKUA: a.UB OK1KUR, OK1A£T. OK10lA OK1AVE.
OK IDDT. (M(IKWV, a.U8. OK1K1'S: a.UB (M(1KZJ, cue OK1ONF: OKIAX1'.
OK I OWE.OK I FAV.0I<10XP: ClUB. OK2KPS: ClUB. OK2KWI: CLUB. OK2KZR: CLue
OIUKAP: OK3CG1. OK3TPV. 0lB-CG1. OK3·27060 (M(3KFO: CLUB OIUKKQ: CLUB
OIUKTD. a.UB, OIUKTR, CLUB. OK3RJB: OK3TCL. OK3TCN. OK3CKW, OK3TDO.
OK3.<'6312. 01<3·26832. OK3-<>6693. OK3·<>66IH. OUlCGB. OUlCGX. OK3RKA:
OK3TAM, OK3TOP. ()I(3TOJ. QK3·28015. ()1(3·2651 3. QK3.265IS OKSVSZ: CLUB
OKtCAC: OK<'HZ. OK2RN. OK2RZ. OK2SSS. OK<'1'AX . OK<'B1'W . OK$TLOIP ,
OK I MMW. OK I FCW. OKIAMY. OL1AYB. OK2PFM. OMYN &. ON6l.w. ONSJM. ONSOV.
DN4NM OY8FRA: OY2H. O1'<'J. O1'SNS. OY7l<. OZSLF .. OZ8AE, OVBW &. OZlHX.
OZ lSC, PA3AAT .. P0t.3AAM PA3ACIE .. PA3AAZ. Pl1PT: KOkllfl. Vln Kessal PJlJM:
W<lU1'. WSAT. SKIAQ: CLUB. SK2KW: S.....AlH, S.....CEW. SM<'OMU. SM<'EKM.
SM2EPR, SM2HTF, SM2HAK. S.....HZO. SMilOOU, SM0GMG SK3HK: SMJAFR,
SM3C ER. SM3DX C, SKI50B: SMSBKK. SMSCUI. SM50 ca. SM5DGA. SM50SE,
SMSGTE. SMSGYE. SMSHRP. SMSFCJ, SM7MS, SM7FZA, SM1KQ. SMIIDJZ . SK5EU:
SM$FUG. SM5HEv, SM5EKQ. SK&CII , SM6CJK. SM6AWZ. SM6E PA. SM6EOI .
SMlICOZ, SM6£SW saCE: SM7RN. SM76GK. SM7EBC. SM7ECM. SM7Eot.. SM7FUE
SK70C: SM7GNT. SM71DF SP2K.8.E: SP2FAX. SP2FL£ SP2KOT: SP2'FAP. SP2ADW.
SP$ZAPI2. SP3PGX, a.UB SPtKAD: SPllBOR. SP9DTI . SPIOWT.SPeHRNIl. SP8JTA
SP9KAT: SP9ZW.S~Q. SP'9P8N SPIlAMH. SP9KZV. SPIDLF. SP9JCW UK1z.u.,
UA1ZX. UAtZBCI . UA1· 14So113. UW1YV UK2AAA: Kt>az.... GofIIu. Q'Iernoy. UK2AAO:
lIC2AAJ(. UC21.AR.lIC--0O9-105 UK2MP: B>Ic:heooko. Shudakov. TI'OllI¥5ky UIUAAR:
ClUB UIUABC: UA2FCZ. lICXlO9-471l ,~1 UK2....0 : UP2'8Z . UP2Ba:.
UP20T. UP2BAO. UP2BAA. UK2BAS: UP2PAJ. UP-0038-6O!il UK2BBB: UP28AS.
UP2M8. UP.(J38-$ I7. UP.(J38-n7, UK2BBF, UP2BDV. UP2BOX. UP26I'L 2eSUK2BC8
UP2P8M. UP.(J38-369. UP2BEN. UK2FAS: KU-Znet8O\I. KozkN UK2IAJ: K_o. BaIo.ISh.
s.n~_octl, UK2GCB: U0 2·037·91. UD-037. 145, lJQ.037·135 UK2PAO: UP28EJ.
UP2BFU. UP2PAQ. UP-0038-440. UP-0038·574. UK2PCR: UP2BCR. UP28CT. UP2BCU.
UP2BOF. UP2BEE. UP<,.Q38.726. UP2-0038·1 54 I UK2RAX : UR2REE. Fu, Nltil , Tooma,
UKZAIL: UR2ED. UR·083·7S. UR·083·378 UKZTAD: CLUB UK3AAC, UA.JAGX, UA3·
142·1 232. UA.J·170·1163 UK3AAH : KusIO~s~y . Kal88no~.~a¥ . KuI8 snO~ . Zhu~ov.

SoImce~, AIf.lj.... . UK3ABB: UA3XAC. UA.JABZ. UA3AEM. UW3 FI. UY3CC. UA3·17().
&8&. U0t.3·1 7().634, UK30AU, UA.JDKF, UA.JDKU. UA3·142· 11SS UK3SAB; 5hebolkin.
EI........~o. POldnikow. Ta<ct>ow. ShevslOW. 5onu5hin, UK3TAF: A~._, KUlnin.
" ti l l ill. KO\'. UK3TAO: Chivow , Gorjachev. Tazl>ein. T!rAOl.KI!'<' UK3U ......: UA3UAR.
UA3U8N. UA3VB. UW3UQ, UK3W"": UA3WZ. UA3WU. UA3XJ. UA3W8C. UA3W8l.
UV3WT. UMCCG. Ul.7-(l26. 199 UK:JXAII , UA3- 127·3&I. lJA3.127·363 UKtHIlIB:
UA4HBW. UA3HCW. UA3KAU. UMHAL. UMHGG. UMH8R UMHFR. UMHBlC.
UMHl'P'. UK4L.AA , UMlM. UMLN. UMlAJ. UMLAR UK4PAIE: UMPAU. UM PWT .
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YU2CDS (YU2CT Opr.)

JASBJC uses a 2 aI. Delta loop on 40 meters.

UMWAB, Bal'anov, I<anusov, 1<1"(\o¥, 5al<er'on. Sisin. Scobkarev. UMWAA, Fomin , A.•
Fomin . T.• I<uznetsov. Marl<ovi. OnoInico¥, Yarnilov. ZapoI...in. VoIkCN , Shwtsov.
UK• .,.,.,: ~01,,,,, , o.nilgv. F"oliJIpo¥, UKSEAG: Owod. CI'vn. f>a:¥lll. UK51AK: UB5­
0llI>80S. UBS-060-238. U6S-e0-203. UK5HAB: ~11-73. tJ0B5.01!-·330. UK5lA.N:
UY5EC, U85lEP, UTSSI, UB5-013- 1732. lJII(5lAZ: UTs.M. U86-013-202. UB5-013-2IB,
lJB5.013--313, lJ85.-073.342. ~1• • U8S-073-2Oi. lJB5.013-l2.9 UK51B8I:
UB5IHO, lJB5..073-39f. U86-013-134. lJB5..013-2011. UKSJAD: YavorsI<y.~
lJ'tSJAO: 0.-. VIasav. D ol<A4n1<i . UK5LUl: UB5l.CV , U85l..CX. U~.~,

D"",*,Jski . lJII(5LUl: UB5I..CV. UB5I..CX, UY5OQ. UK5IIA8: UB5t.lDO. UB5MDA.
UB5MiO, UK5IIlAF: UY5U< . UBSllOC, UB5MAK. U~22. lJII(SIlAG: lJ85IoIDP.
UB5MElP , UB5UOl. UT5HP. UK5II1lF: UB5MOO. UB5UCH. UB5MtthII. UK5IIBV:
U861ER, lJB5MIA. UK5118W, U65MFT. UB5MGM. UB5--0!>9-12. UB5MCS": UB5MlU,
UB5--0500104, UK5Q8E, ClUB, UK5UB.: UB5--065--211 , UB5--065--73. UKSV...... :
OobrovoIski , l.iICN'ski. UK5W...... : U85WCJ, U65-06ll~20. UB5--06ll-389. UK5WAG:
UY5XB. UB5--06B-309. UBs-068-33Il. UK5WA.Z: UB5WCT. UBs-06&-395, UB5-068-3Il2.
UKSXBA, UBS-062·2Ml, UBs-0&2·23Il. UTSOG, V""*"-. UK5ZAK: UB5ZBK, UBs-069­
331, UB5--0600396. UKllAJA: UA6AI<I<. UA6AJO, UAa.t.JG. UA6ALC, Ui\6AKT, UA&-101­
1«6, UA6-101--472. UKIDAU: Gorog8l8. UKILEZ: UA6-150-1781, UA6-150-7371.
UAILBX, Rybak, UK60AA: Wezhowski. UK6YAB, o..,necln. I<uznetsov, Velitehko.
Grechnikov, C6p1yR. UI<7CAC: UL7·028-1, UL7CAZ, E.o. UA9AFU. UK7NAA: UL7·031·
003. UL7NAT, UL7NAU. UK........ : UI6AC'. UI8B•. UK'BAA: SoloddviNkov, Chichelenl<o,
Novkov. UKIlADY UA9AFZ. UA9ADH, UA9AOI, UA9MX, UW9AT, UA9MF. UKIlCBO:
UA9C8M, UW9DW, UA9CT, UAlICAM, UA9DU, UA9COJ. UA00154-1162. UV9DO. UAOo
154·1333, UKtHAC: UAOo I58-307, UA9HBO. UA9HBH. UA00156·377, UKIIOAO,
UA90FU, UA9OEH. UA90FB. UKIQAG: Vidi5h , s.!i....nov. lukhinyh. UKIlX......:
s.z. 01·011 , Shvec. O>8gl_, Iko/'onIIlov, Nikitirl. ShishelOY, UI<IlXAC: UA9XN. UA9XV.
UK......C: UAMCCl. UAIBW. UAtABB, UAtAAI<, UAMAF,Utl......s:Popov, Nepoviol.,n,
~. UK.......: S-, '1oIodo<v. P.........., UK.,.. : U""53--'. 1JM.153--71l,

AM. UweFM. UAIFBX, UW8FX. UKIt.A8: UA S. UAIlBW, U"'101-381.
't'ETMOT a VE68I<F. 't'E1A$l a VE6.IA.- VE7AU8I a VE7AVIJ. "'029A: V02A8. VElA! ,
VE1MX. 'IP'2III: G3VZT, G3XVY. VP2MF. W2\JR a N31<R. W3EVW a 1<4PJ. W3HB a
W3NX, WA3WPY. W3U0: I<3I<U, w.uKA W4I11YA & _UlF. _NYU: 1<-41<0, W4OBA.
WMWZ, W04I<RZ. W5VZ & W5SVN . WSBH & N6OA. WA&M)M. MlNP a WA6OJI . MIlQ
a W80L WlX.R a WlARA. N6TV.1<8UO. ....T a 1<9UWA, WllFC. WD9DSU. WIMP a
KIWW'X, 'NIBE. KIlI<X,~. WlVCA. WIZZ. W.......YN. -.so a I<IRA, 1<1tSO, I<IZZ.
I<IGKE,l<tQPH.WfUO. WlSMV, W,l,fNRE, weePJB,""'Ra NeAR, WlAR. WA2HOO &
WB2MA.E. WA3NAN: WB3ANV. WB3A()N. W..... lZA: N4RV, W4AOA, WAIACf' . W8IlV1.....
& WOIlAOE. WDLIZQ & woelEX . WDtBPG & WOIOLV. Y04S1 a VOIHW, YOIXF,
YOIA!P. YOIATW. YOIARR, Y06BAH ...05KAU: Y05DH, Y05AE. YOllKAN!P: Y08QV,
Y08CP. Y08MI, YOllKQV: Y08AJQ, Y08AMT. VU1EUI: YUIDfT, YUIOND. PelI<ovk:,
I<rkic, I<rkicz, Slolice. YU2COS : VU2CT. YU2RNC, YU2RTM, YU2RUX, YU2AOX .
VU3BUV: Majer, AIoje , YU30BC: YU3ZV, YU3TYX, YU3TPZ, YU3 EZ. YU4CBC:

I<aranovio;, Z"lIOV'dC, 1<0ll0VIc:. ZUW!I: ZUAI<W. ZUAVP. ZUCO. Zl2OM. 4LeM :
UAGAPW, UA6APP. UA60L UA6AAO. UW6CA, UW6CG, UA6AYA, UV6AF. UA6APH,
UA6APA, UA6APL, l<,avdIenko.

STATION OPERATORS

Multi~OperatorMulti·Transmitter
CER ": 1<1MM. N4WW. JAI YHA : l LGZ. JG19OP. JA2SMB, JA7UES, JAIlGAE.
JAIGBO, JAlKSX, JAI YXP: CLUB ,ZLO; JEIJJI, JR1FIG.~, "I-MEBN.
.H6HDI... JA2YEF: CLUB , JA3YBF: CLUB , JA3YKC: CLUB. JA3YQA: JA3NHI<, JA3STP.
..H3QNH . .....4YQO: CLUB , JAlIYAP: .,H6GFF , JH6INJ, JH6INQ, JHIKPZ, JH6OKX,
JH6RIM. JR60TB, JRIKGU. UCIIi. MaH. Non. JAIVOH: JA3VXN. JAIKGB. ,JH6DRF,
JH6EFI, JH6MWG. JR60Ul. JAn...... : JA7LMI<, JA7NRO, JA7HI<B, JA7JOG, JA7LMU,
JA7U<H , JAnNO, JA9DTO, JA6FTW, JH20VX, JA71<Pl<, JGIIGW, JA9YBA: JH2FKX,
JH2SGU . JR2NI<G, JA90ZS, JA9GU. JA9GO€, JA9lWB, JHTYDT: JA1MRM, JH1AGH,
JH1BBT. JH1BNC, JH1BTV, JH 1GNU, JHll<LA, JR 1AOQ. JRlIJV. JH1ZLA: JA1CU W.
JA II<SO, JE1FFW, JE IGWP, JE10MO, JHlDTC, Jll HXR.JR1JFO,1<7JA, K2QM & N1XX.
W1PM.I<2BO, 1<2GL,1<2SS, K2TI, K2UU. N2M . W82VVA, WBtil<ll. B WALSH. K3WW &
K3DZB. K3UEI , K3W.N, W3HXI<, WA3LNM. K4oo: K3WUW, 1<4YEP, N4MO, W8oIBOX.
K..UlJ a N-IHI K$RC &1<5GA,I<5GN, 1<5I<G.1<5MA,1<5TM,I<SWA,I<5ZD, NSAM, WSVAH,
W5VQ, WB5CWX. KSRR a 1<60Z1. N6CW. N6FU, N61N. N6MU. N6PO, N6RJ, N6XX.
N6ZZ. WAIOTU. wA6PNG, ..v.6RX. KBLX a 1<6GM. NBEA. WSI<PL, WBSVR, WBWA.
KtRF aI<IGU.NeRR.WTZO,~. WIlUN. wezv,woeosu.KP<UAJ a I< I OME, 1<1VA,
1<1ZM. K2DM. 1<51'101, NolZC. 'Ml8NT1<. 'Ml8TON M2.... & N2ME . WA2HGM. WB2SST.
NoIKE N41B, MlAw a N6AV , N6MG a WA6PG8. REPEATER. OH1......: a.UB. OH2AW,
OH2BAD. Qtl29GO. OH2SPN. OH29OT, OH2BR, OH2CX, OH2EO, 0H2KA. OH3MK.
OH3Y1, OH3XZ, OH5UX SK5AJ: CXIMC. SMSAD, SMSAXP. SMoIBNZ, SMSCAK.
SMSC8N, SMSCNCl. SM5OPS, sseoos. SM7EXE. SM5HP6. SMSOPf>. UK""""':
UA9AN. UASAEN, UAQM2. UA9ABA, UA!MIO, UV9AX, UW9BY, UA9165--116S, Ul7LE2 ,
UA9AI+I. UAIlA!A. RAQAlL UA00165516. UAtIo-I65Il86. W2PV I. 1<1AR. I<I IR, 1<1PT,
K2TR,K2XA, taf"B,N6OE, WA2SPL W3AU aK3EST, N4IN, K3TW.CX1EKIWI. WA3TAJ,
K31..A ,W3FA a Nell . W3A8C. W3XY. WA3I<CY,WA3ZAS W3G.. & K3GM,I<IIYCK. W)GL,
wA3JYB, WA3W1M, W83D1<M. W3.... a K2TO. K3YL, N2H1 , N2ME , N3A0. NJOA,
WB2OYU, WA3VYO W3TV a W3ACH. W3VW W3ZZ & W3IUU. W4WS a N41O, N4OO,
N4UN, N4WC, _ OM, W-tVA, W4ZCB, WM YWE, W7N0, W7FU & I<7XX, W5XZ. VE7ZZ,
WA3NNA & W3GRS. YU1BCO: YUINOW. YU1NZV. VUIOCV, YU1000, YU1001.
YU10ac. YUIOFK. VU3TCA. YV1RS-625. YU1AS-621 , YU1AS·628, YV5A: YV5AAO,
YV5AAS, YVSAAZ., YVSANT, YVSBNA. ZF2AW: I<6MFO, N6M , WSONC, wevw, VE1CD.
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Number g'oupl elle. call let- .", " ' .500 .. " sa '"''
.. 94 ,764 '" " ..

TOP SCORES le.s denotel lollowir>g: Ban d , """
.. a... .. .. " ,.... M ,HO '" " sa

1"....11) Finel Score , Number 0 1 W1RIlIl " 1M,121 '" " " KIC"f!4 67,200 '" " ..
USA

osrl, Z~I end Counlries WIl2FlT 127,SlM ". " " .M"" ss.... ,.. " "WORLD certil,cale WInne.. ere listed "" sa.ese '" " n .<G' " .m '" .. "Single-.Op Single Op Sold Flee, "'" 9O.16ll '" ,. .. "'" sa .1M "" " ".,.'" .. 18.176 '''' '" " W4GTS $4.924 '" " ~

All Band All Band "'.. .. ....no ". " " UGRl ..
48.010 ,.. " n

W3L PL 1,693,956 PHONE RESULIS ""'"
.. 180,l9O ,.,

" " ...... 47.424 '" aa "9Y4VT 4,697.304 SINGLE OPERATOR lllpr N2C01 eeoc ",.. '"~ " "KP4RF 3,732.350 N2LT 1.594, 104 K2lGW .. 129.ll6!> 500 27 61 .... ..
43,~ '" " "PJ9CG 3,334.884 W1ZA 1.543.850

NORTH AMERICA .,." .. 53,1&5 ". " " WMlWO 40.3U '" " "UIllTtO StATES .""" .. •.." " " '" "" 31,152 ,.. " n
ZL3GQ 2,648,064 N3RS 1,4 11,830 .'" A 1,543.1511 1311 109 Z71i .".. .. 3.8n " " ze W4K"S

.. 23,814 .. " se
PJ2VD 2,591,440 N6RO 1.387.368 lOIlf K1EA) K21M •• 2.856 .. " " NHJ .. 18,942 "" es sa

"" :: 1,344,$12 1111 113211 K210 •• see .. ,
" K4UEE .. 18.914 " 39 sa9Y4VU 2,221,024 K1NA 1,344,51 2 N1Gl 791.605 826 102 233 N21N •• ", .. e , N9RC/4 •• 16.892 " an sa

ZS6WW 2,131,200 K9DX 1.330,060 WlVG •• 590.226 '" 77196 N2GC , 14.260 " 19 4 t K4JTH ..
13.662 " " "K1W8

.. 469,635 '" 77162 N2RN •• 10.731 " 15 34 U PI 10.790 se " seW3LPL 1,693,956 N7XX 1,327,872 KIll! •• 442.736 see 90 178 ""
..

6.660 " 16 29 WIMBl R 10.602 " " se
KH61J 1,661 .756 WlKW 1,318,592 W181H •• 438.292 sos 95 221 W2ER a.e 11,050 '" .. .. WIMVCO •• 9,152 " " as
YU3EY 1,636.605 W4DR 1,310,965 use ..

416.520 see 78 182 "CP' A 1,&93.'56 1317 121323 W64GKN •• 8.576 " " ae
K1YXK .. 392.300 '" 75 155 W3YV/4 .. •.,., " au se.,,, ..

374.596 ... 87 191 IURS .. 1.411 ,131 11M 122 213 ""'"
.. 6.156 " ar..

Single-Op Single-Op wns 31~.616 ". " ..e "'." .. 1.230.293 1185106 253 W4PAK .. '." as " "Single Band Single Band "'" 31~.016 '" 71 162 "''' :: 1. IM.8OO 1130 '08 256 Wll4WHE .. 4.108 " " "Kl01 216.621 ." 67 1014 ,,,.. 9ll9.095 1024 101 236 W().tCTA •. "" "
,

'"28 MHz 28 MHz .." 224.6tlI '" 81 I~ "'"
.. "'.603 !l2O 1I~ 2SoI ..'" " ".,. '" u "LUlDZ W5MYA 40,133 .." .. 212.8n '" " ... ""
.. 861.300 '" "230 W.OON 1$.100 "" za "231,504 .,,, 192.058 333 "'" "'" "'.200 NO 1()6 1J.t ..'" 14.396 '''' '" "CSAT 156,060 N6KA 26,235 .'00 .. 174.196 ~, 60 118 .,." ..

190.1124 851 Ii 233 .... 13,1Sll '" " "4Z4KX 92,232 K5UR 25,996 WAlTAi 91.654 '" ee '" "''' 657.926 71)5 95 218 ....Gal '."" " " "..w es.se ". 50'" "'''
.. 651.147 156 i4 ees

CR9AJ 70,766 W6MUR 22.960 W4EEO ~, "
,
"wtso 15,150 '" '" " ""

..
600.6019 148 i4 ees .." " :1:21.* ... " •UA9SCH 64,854 K4JD 20,700 .... ...,., '" ss res """

.. ", ... 6&3 81195 ..'" 19l1.024 '" " I<
W1 BR W1CNU 67.815 '" .. " """

.. $11.040 ". 79 161 """'"
.. 121.0ro '" " "EABURE 47,700 19,400 .. 'w sa..... ,.. " es '''r, "'FG~ "'"
.. 13 ,161 '" U "W"'POJ 51.088 '" " " coo .. 0140.101 19 90 18 W,f,.4JTl .. 62,328 '" " "21 MHz 21 MHz .". .. 41.169 ,,, as I< K311 ..

420.863 ,,, 14 197 WMOAE .. 27.229 '" " sa.. ...'AD 39.110 '" " " "'" 413.910 556 87 183 K4JRF .. 11 .280 se " atKX6LA 543,345 N4RJ 22 1,598 KIMBO .. 38.150 '" " " "'ov ..
402.582 S03 90 203 WA2BCKi4

CX8DT 387,844 W4RX 196,024 ,,,.. ..
29.484 '" " ~ "'" •• 383.894 .., 73 165 .. ... "

,
"W1F'WK

..
27.200 '''' " " OK5ADIW3" 376.540 "" 85 183 UJPO .. 313,$15KH6DD 320,320 W1RMf2 194,1 29 '" " "W"1UI H •• 23.315 '00 '" " "'", 367.104 '" 73 166 W4AAV 150,696 ..,

" ~
YU20B 254,767 K4FJ/3 161 ,690 W1XK •• 21.819 .. " M .H" 3501.273 ". 83 186 WOOAOl4 ., 23.488 '" " "K9FN 156,256 W1YNE •• 19.683 " " " .~o 305, 976 '" 50 133 N4HB 10,172 .. " "OE3AKA 229,381 W1XX ••

1~.030 '" " " W3GK • 256.872 ,~ 73 158 W40 B" ..
~ ,070 "N4RJ 22 1,598 WABPKB 157,728 " "KIGO .. 14.381 n " " W3KV .. 228,712 ,~ 71 1$5 W64 WRM .. 1,1~5 " • "WA2E RTII li3UN .. 223,416 '" 73 141 UVI , 11.101 '" " ".. '.m '" " " WA3WRO .. 201.201 '" 10 131 W~FOA 76.911 303 21 "14 MHz 14 MHz

'"''
.. 1.0n .. '" " "G" 191.239 ", 65 134 lOpr Wll4IAE l

ZW40D 648.825 K10X 450,596 ". 3,024 " " " "''' 181,660 '" 14 146.,"-' VI< " " " """
..

170.476 ". 69 149 •.." 33.341 ,~ " "OH80S 625,812 N9MM 394,482 W10PJ 2.310 " " " ."'HN 164.780 ". &3 121 """ U !4.1U ' SO " 4.KlOX 450.596 K81A 33 1,303 ,,~ ..'" " " " ""'" 141,225 '" ",'" ...,"' 9 ,976 " " "CY3EDC 399.663 K4JPD 313,575 K1KNQ '" " " " .,.... 138.574 ,., .. ,,, W4M8. ... 3,41$ .. ""N9MM 394.482 W5FO 285,496 .". .. 11.14' '" " .. "" 130.$14 30S ",. ..E.< 3.16ll .,
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..
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.. 3«.... '" "'" """ 204.28l1

'" 30 "
.... , Z4I,M04 '" " "K1PBW 19,872 K1PBW 19,872 "R .. 135,160 '" """ K3FN .. "".... ... " .. ..." U ".... ,.. " ""'''

.. 319.559 537 62 161 W4"U3 202.S30 .. " "
,.,.. .... " ""PA0HIP 17,346 W1BBf1 6.012 wms ..

260.370 313 83 1110 OliO ..
12'0.890 '" " " ..... Le ..,.. " " "YV1QB 14,220 W4HBK 3,465 W2REH ..

197.303 '" ",,, .,.. ..... '" " " ,...... ..
1,175 "

,
"N4EA 3, 168 "'~

.. 192.660 '" " '" "... ,
"'" 146 23 ~ """ ,.. " • "KH6CHC 8,400

"'"
..

160.680 292 60 135 wt3AVII U ~.... ,.. " " "" A 1,311,3&1 141.111 Z1I1
DJaWLA 7,018 W5USM 2,759 "".

..
150.012 ", " '"' "'... 4.130 " , " .OP" 110,112 lZ1Ii n o 172
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•• 35.136 '" " " .rna> AND DONORS."'''' 31 .293 ,., 27 " ....... 11 .935 .,

" " IE1A1l A 1.456 ."2 ut7 113 In

".. 26.166 '" " .. "'"' un " " " (~. nUl Single-Operator All BandW6SW ee.sss " as .. ..",.". - '"
, s , XE1W 585.984 1632 71 9.... 19.1l39 .. 27 "

_.
" )M.e 1157 " .. ""'" 156.860 '" .. " World

. , s"., 12.~ .. " " "'" '~)t7r '" " n ,.......
""'"'

•• 81.630 '"
,.

" "~,,
, 3O_ 87~ .. " " 9Y4VT. (Cpr. Richard Norton, N6AA)

""" ' .020 "
,.

" .... •• 67,452 '" " se PlIUlTO RICO

""'" s.ee " " " wscn .. ee."" '" ee " "... " 3,732.3511 J507 ' 22 :Jll3
Donor: lMry l e I(ashman . W2A8

WOO"' s.esa " " 22 ...., •• 59.'" '"
,.

" (0,._ Il6CJJ U.S.A......, • .459 .. es ,.
"e" •• "."" '" ea " KrtDU 21 JU 91 434 20 (.,,,,, , 4,365 as " ee W9JOO .. 23.69ol '" " es U,S. VIRGIN IS Lewis A. Tompkins . N2LT

• "00
.. 2.625 .. " ta """., .. m "

, re KV4Fl , 311 .621 1436 " .. DonoI:f rankford Radio Club,,,. .. n, ra ta ra
.""" •• '" u s s W9Sfll , 4USI '" " ... AFRICA Canada

WA9JCO 48.025 aea 27 se tlnlry 1$l.,Hl,".. " 26,235 '" " aa K9MFI
.. 2S.3SO '"

,.
" U 81 0 , 194 ,090 .. " " Lee Sawkins, CY7CC

W6MUR 22,960 '" 27 " ."" •• 11 .660 as " ae ~opr. K4llJ 0000<: C!lnadian OX AssociatIOn
"'~

•• 7,140 " " " "'"
.. 7,268 ea " ee W URE " n ,7lI0 2 ' 18 4.m " 116,8506 en " .. .... •• U59 sa " " EGYPT Europe

"'. •• 113.516 ~' 2I1lM~ ",ne •• 25.!l5lI H' aa se OIlliNOISU Tine Brajni k, YU3EY....., •• 31.135 '" 27 aa .'" 18.612 ,,. sa " • 3M.'" '" .5 132 Donor: W3AU Operat~.... •• 10.~7 .. rs " """"""
•• 10.'"ll ,,.

" 22 CaribJC.A....... .. 1.01. " " " ~.,. .. "'" '" " ""''' .. 51.768 '" ea .. .'" •• 2.316 " ta " IIIAllElRA 1SlA.II0S KP4RF, (Opr. Peter H. Grillo, N6CJ)..'" .. ' "' " " " .... , ....... .. " '" Cl3JOHITV

"'" A 1.321.m 1'" 115 I" .... ...... '" ...... a s 223.3St 1066 " " Donor: Don W~Ilaou. W6AM
(o,r. WA1KUl) - ..

335."" '" so isc IlEf'USUC Of SOUTM ARlO Africa"'.. R 1.31' .592 1311 l Z1 n .

"'''' - 215.712 '" 68 12. "'- A 2.131,211 1311 ."..ok"" ""I! .... .. 261,ISol ~, ea t.. ""'" 68.310 '" aa " Oliver Sweningsen, ZS6WW

""" 82• .310 I . 98 1 ..,. 1&1.016 '" '"'' "'"
•• ".. ,.. " " Donor: Gordon Marshd. W6RR..., S53.2.5 '" ....,

WIW •• 1.2.• 50 2M 61 11. ""..... Asia"'''' 2S8.951 ... " " ..".
.. 107.021 '" " ... ,.,., • 1113 .1l9 '" " ..

"'''" 2. 1.025 ..,
" " .•, 96.815 '" " " m•• , 13.804 ". " " N, S. Kotsyuba , UV9AH

""" 183.183 ~, "
., ..... •• ".... '" " " "''''' .. '.'" " .. 22 Donor ' Japan CO Magazww"'.. lRn4 '" " " ""a •• ".n< '" " " ZE7JX " '" , • ,on., .. 1.2.880 '" 81 lOi Oceania.""" .. 61.110 '" " " SOUTHWEST ARlO",00 ".3M '" " .. .- •• 60.2.3 '" " " "". ~ .1 .O&t 3M " " Norman R. Duxbury, YB0ACT.,., ....... '" " " ....,a •• Sol.1.0 '" " " THE GAMBIA

"'''''
•• 45.180 '" " " Donor: Maui Amaleur Radoo Oull.." •• 50.210 '" " " "" " 1506 .1160 ~, ,.

"N1MW •• 37.136 ,.. .. " ."" ..
4S.847 .., " " 'S•

W7I1T •• 33,. 17 '" " " Single-Operator Single Band."'ws •• 41 ,496 '" " " INDIA
W7GUfl •• 22.'" '" " ..
W78CS •• 21.655 '" " '"

WA0V8W 34,31. m " " VU2GO • 2211 .252 '" 55 10' World (14MHz)KefPC
.. 1,296 " " " VU28K 181 .653 '" 42 109.m. •• 20.979 '" " 32 W0MJN
.. S,1 87 " " " VU2J"I • 122..00 "e ~ " Talma Dange lo Drummond, ZW40DK1CPC •• 6.336 " "

,.
WBBl fY •• 2,218 " " " ""."" •• 6.321 " " " 0000<: W2JT Memoria l, lNo. Je"",y OX Association)

"''' " . 9.032 "" " " M'OX , 51,1511 "" " " EP2DT • 318.186 '" 51 1..

"''' 21,280 '03 ,.
" ",. .. 711 .21' ,.. " " World 3.5 MHz

l~~~ . ...ro ••

'"
, .. , ISRAEL

"'''''
••

"'" Pekka Ketonen, CT3/0H tTy,,'" " " .m m " ..
"''" " 236,'" 236 " .. "",ue " '.tI. ,.. , " Donor F' 1Id c'V"'sela , K6XX

•• s1t'J7~ ....... U.S.A.Kl11EW 110.136 .n.. , .,1.1.... lilT 15 11. ....""'" " " .M ." " " """ 625.31. 1338 .. .. "'"" • "'.'" 1113 I" 215 Kl0X (Opr. Stuart Santelmann, WA1LKX)on, ... " " " Kt1Af •• 259,71Il 1023 ~ ~ ""'" ~4._ '" "'"""" , ".... ... " " "'.. " '2.1" ... " " ...... - S41,2n 1M 14 131 (14MHz)

"''''' V96 " " " "'... .. • .m "' " " """ •• "'.'" '" ."" Donor: No.~ ox A-M'O"!lon
. 1R. " n.w '" " " XlJ1lfl , ...... '" " " ..... •• "6.0" '" 8!1 116 Europe 14 MHzwm ,.• ... "

, • own Jfll ACO ••

"''''' ... 83 131

""" • .."" .. '"'' mu " 1" .4.4CI '" 22 ~ ..,,""" OH8 0 S (opr. Martin Laine, OH2BH)..... - ........ .... .. ,~ lo,r. w,uORUI ••we"'. .. 13D,152 '" ... '" "''''' '" 15 117 Donor: G2lB Me i iOi ial lrum Hoc Fnends
BERMUDA .."". •• 257.922 ... .. ,,... 115,938 '" 60 III..., WAIRFM/VP9 JH18flG •• 2<fO.815 '" 79 12.

WA8K ME •• 101 .232 '" .."" • 12. .... '" .. " JG1COM •• 233,742 '" " ". Multi-Operator S ingle Transmitter
K8flO

.. 100.492 '" 10 12. ,,,,,,
JAms •• 228.416 .... '" ... WorldW8DSO

,.
69.981 '" " " VOlKO • .'.1162 '" " " JA6CNL •• 225.134 ".. n 11 0

W8GDC •• 69,840 '" " .. VE1A1H • 333." 5 ..., 69 1.6 J.-2VGP .. 193,138 '" '" " 4L6M (Oprs. UA6AP W, UA6APP. UA6DL,
WM flIJ18 .. Sol,016 ..a " " VE1EP "" " " " .!AINU •• 176,368 ... " .. UA6AAQ , UW6CA, UW6CG. UA6AYR.K8WG •• 4-4 ,2e9 '" " " CY18DJ 2B '" '" • " JH1ESR/2
W8VSK •• 38,5114 '" 32 n VE2AYU • 365.800 '" 72 12• •• 160,300 '" 72 103 UV6AF, UA6APH, UA6APR, UA6APLj•• 30 ..W81 CC 18,249 .. VE20NU " '" '" , • JF 1NCT •• 148.836 '" " 96 Donor: Anthony Sus..n. W3AO H..'" •• 13,020 n " ~ V'f3DUS • 251,721 '" .. .. ""''''W08lflV

.. 1,316 .. " " ",(;(> 142,5&0 ", 57 105 .. 141,742 "'" " Multi-Operator Multi-Transmitter..., •• ,... " " " VE31R •• 100,833 '" 68 11 5 Jf3CCN
..

131.760 ... .. ".."" •• ,."" " " 22 """
•• . 1,581 .. " " JJ1 MZH •• 126.732 . 06 " "..- ~ 15,110 '" " .. VE31flN •• ,.,

"
, 3 .!An.llG •• 126.126 322 " "

World

-lJr',:"'.fJ ""'" " ~.7oo '" " " .."", •• 122.175 "" " " KP4EAJ (Qprs. KP4EAJ, KlOME, KlVR,we" .. 9.150 ""'" " ....... "" " " ..... •• 121.17ti "." " K1ZM. K2DM, K5PM, N4ZC, WBBNTK,..., .'" .. " " """'. 248,490 '" " " ,- •• 120,104 '" .. ..
"'"'" ,.... " " " (~ 'JElAlJ3l JH1EIiA •• 119.335 '" " " WB8TON)...... " 157.121 '" " " 'JE3E NM " 1611 .696 652811 JEIWlH •• 119.210 '" " " Donor: Hazard Reues. K2GL

II!' 1.'""1J mm , 1_ .1lI .... " " JfllSlU •• 116.224 '" " n.." 135,616 "" '"
.. .." ,.. • " ..", ..

107.124 m .. ... U.S.A.
we" 133.QI '" " " CY3llMV U 112.121 '" " ... """. •• 105.884 .... " " W2PV (Oprs . W2PV, K1AR, K lIR, K1PT,

""" 101.IlOO '" " " 'JE3A8G 1 8 ... " • • .." •• 102,212 ... .. "... " 331.m ... " ". "'" , 136.171 ... ... .. JllGeI .. ..... ... " " N2FB, WA2SPL, K2TR. K2XA, N6DE)we,., 113.553 '" " " 'JE.Rf 122,917 ... .. " "'''
•• ..... '" " " Donor: Rush Dr-alce. W7RM

WBtLC 15,872 '''' 22 " ""'"
•• 65.210 '" 32 " ""'" •• 89.815 '" ... ..

WM TNJ •• ...ro " " " '''''' .. ...ltl m " ~ ",a"",.."" •• ,.m 32 ,
" ",e, A 1,an.1So! "" II 131 ..

88.215 290 " "
Contest Expedition Trophv

N. n , ....'" m " ... "". " 15.172 '" " " """'"
•• M,42. '" " .. World Single Operator

(D~ . WlUVlJ VE6LU • 21• .848 '" 72 120 JH3lCU"..,. •• 32,025 , '" VE6MP 138.006 '" " "
..

" 9Y4VT (Opr. Richard Norton, N6AA)76,820 '" "" .. VE6AYI " 181.156 '" ,.
" JA1 ZlK ..

73,882 '" .. " Donor: K2HLB Me moria l (Don M,lI.. r. W9WNV)KaMD ••• 33.670 '" VE6KW •• 164,592 3M ,.
"UD X A 1,330,0511 1276 112 n3 JA 7ff"l11 World Multi-OperatorCYfiA P," ..

11.982 '" " " ••
Wi RE •• 8820516 !JI6tI 102 217 64,818 ,~ 50 ".,,, 610,880 ... 93 181 "'" A 1,0019.965 ,,,. ."" JH1 0El

..
64.350 '" " " 4L6M (Oprs. UA6APW, UA6AP P, UA6DL,

"'OS .. 257,625 .,. 82 '.3 VH AV
.. 103,ll2 '" " " JRIIlIS

..
61.350 '" " ".... •• 250.575 ... 10 125 ",. ..

19,"6 ,.. ,.
" ""'''

•• 57.681 '" " .. UA6AAQ, UW6CA, UW6CG, UA6AYR,
.. 188.968 ... 63 '21 VE7CRW " ,.. ... • • ""'"

.. ".'" '" " " UV6AF, UA6APH,UA6APR, UA6APL)...,.•, ..
181.634 ". 71 ' 26 '"'' " U .132 ... " .. JH1EIG •• ~.... '" "

., Donor: EWI Sch&ider , K2TT.... 14l1.6Dll '" 66 119 CAIW. lottE .,IA181J •• 51.24-6 '" " ..
.""" 119.358 196 " ". "'.. " 25U OI 11_ " " - •• ".066 '" 3B ".,,,<, n .", '" .. .. Co\YlUll IS .,IAIBffl ,".l96 ,.,

" ~

Top World Sin~le""u. n .914 '" "
., """

, 1113 .323 .... .. " .lAIAYC ".... 303 " ".... "."" '" "" l~WA6Y11 fl} ""JW " .290 '" " " Operator-Combined hone/CW..... "'" '" ~ " '''''
.. n .m 19 1 -... 42.245 '" " ....... "'" '" ... " (QcIr IOMBF) ..,we 41.440 ... " ..

Clarke Green , PJ9CG... 11.850 " " " ... ..n"" "'" '" " "15.1611 " " " ""'. , 22.... '" .. ,. .,.. •• 39,012 '" " 50 Dooor: Associazioni Radiotecnica Italiana......,,'" 7.112 .. " ... DDIIl IWICAI Rlf'UBUt -, 31.152 '" " ..
Gug lielmo Marconi Memorial ; A .R.I. 50th17.0511 n. " " 111111100 • 21i1 .~ 1061 .. " .,IA1KQX •• 3D,51• ,.. " ..."'" ~

" " "'" " ".'" '" " 3B ..,. •• 29.331 '" " "... 15.180 '" Anniversary

""'" 12.•26 ... " " 6RU MlAllD ..,m .. ".'" '" " ".",. 9.450 " " " e'". , 361.nG 111& .. " ,.."" •• 22.753 '" " " Club Trophy
103.562 .., " ... -..z •• 19,150 '" "

,.....'" •• ".290 " " " OXlFlA Frankford Radio Club , 62,769,387

" 151,256 '" " " GUAIfTANAMD BAY JIO KflR
..

19.482 '" " "U FM
•• s 129.584 .., 36 ~ IlG04DD , m .ll6lI 1216 " ~ JAIBSU

..
18.924 '" " 32 Donor: Southoastern ox Club

September, 1978 • CQ • 19



ON

~..,
20

TJNF/l ","W .. 19.690 '" " as """"
•• s.... ". • " OK1Nt11 ..

T.71~ '" rs " 0l8ND .. 20.240 '" " ss.. 18.336 '" 20 za JH3BRC .. 18.615 '" za 20 u_ .. .... ro " " """'"
.. 8.812 " "

., o"W ..
15.615 ea 30 "U .. 16.380 .. sa " JA2RER .. 16.470 ". " " u"""

.. .... '" • " OK IAlA
.. 2,414 " rs " 020'" .. 10.488 '" " ..080 15,402 '" " " "o;wc .. 14,632 ea " ~ """"

.. ,... 30 , , 0""" .. 2,106 " " re OllDYU .. 10,074 m " ..
'"

.. 14,824 80 33 as JAlllK l .. 1.,335 '" " 30 """
..

'" "
, r O<HW .. '.920 .. " " Oll BlI .. 9.510 '" " ..

HUNIl JR1L£V .. 12.920 '" ts sa """"
, 1',041 '" " " 0".... .. tess " ta re omo ..

'" " • ".. 14,00l9 .. at " """
.. 12.6lIlI " " .. -. •• 4.411 '" " " '''OA ..

'"
, • s 0'"" .. .. "

,
"." 13.128 ,~ " 28 ",00< .. 12.096 21 20 " .,,,....... ocoee ..

'" tt • r 0'''' " 315,3J1 1"5 " .... 1l.200 80 " 20 ""'"
.. U67 85 " " u""" • 121._ 3S2 ",. OII:, ...n .. lU_ • .. .. orm. ..

"380 320 zt "080 11 .029 " " 23 """
.. ' .0S2 " " es lJD6Dl(W 14 4.07S "

,
" """

..
s."" sa " at OZB>lW • 1\.100 ,'" rs "111.224 ' 00 " " JK1AXM .. ...., " " " """'"

.. 3.4S6 .. u " "'''W
.. '.'" .. " .. ozsre • .... "

,
"""" ..." .. , .,." sa " " ...... Ol(l MP .. ,.... " ra " oz,... • "" 30 • "' .380 " " " '"""

.. ...Ol " " " """" • ttl,lM ... ,,,.
"""" • ~. "

, • ozsoo •., ..... ". " "9.210 ro " es """AII1
.. ,.... " " rs '''''' •• 1000 ,lIOO '" 23 n cecee .. SO< " r tt oz,,"'" ..

'" " s "..... " " es """
.. 5.168 " rs 23 "'" " IU_ ,. , n ""'"

•

" • , , £ftGl ....o•.no " za " ,,"'.. .. ' .920 • • " """" " ...n. '" " " .... n ...... '" " .. ".... • .- 511 'n 171

"" ,.... ~ " " """
.. ..... .. " " WM>O ....... 44,814 '" " .. "'"

• ...... '" .. ,.,"" " " " JA2M1M .. '.'" " " " ..m ~ ,'-.•1. .'" "'''' • "... '" " " ...... • 90.407 '" 4S 114
4.824 " " " """

.. 4.416 " " " UUGOO ....3S2 '" ",., ""'"' • 11.!Ill) '" " "
...., • ~... '" " ..

"'''
.,

" 20 J8SAlG .. ' .260 "
,.

" ..llAW.. ....... '" 51 137 ""'" • 12.992 " 20 .. """ • " .320 "" " ~
In V " .. " " """

.. ..... " " " ..",. .. 10.• H. " " "'H'"
•

""" H' " " ... .. ..... '" n ",.... " " " -... .. ' .90S " 16 " ..,... " SUll m " • """"
• '.... "

, 7 '""" " 8,~' .. " ..",. 2,160 "
, • """" ..no .. ...... m " " "'''''' • fl. " • " """ ~ 11• .1_ .. " ~,... " " "

.. 2.7«1 " • " ..- .. 10.'1' '" " " ""'" • "" .. , • ""'"
..

1f7,~ ... " n
"" '.'" " " • -.. .. ' .m " • , ..". ~ n .... ... .. " "'''''' • "" "

, , ""'" • " .6S0 '" " "".. I.... .. 12 " .....,. 2.l 60 " 12 12 ..'" ,. 1••C7t .. .. • ""'" " Hua •• .. A .... • 67.• '" " "''''' ... " " " - .. ,... .. • 7 """"
.. 7i .378 .. " " "'''' 130,152 '" 20 n ,lit ;;"t/.. .. ..... '" " " ...... 7 173.714 .. n .. .."'" .. ".... ,.. " " ""'"

• 56,n. .. .. " ""'" " 301,OtO
' OW

.. 31 .... '" " • """ • 18 .:n. m " " ...... .. ...... '" " " "''''' • " .200 '" " .. G"" .. ."" '" " ..
">COl

.. 104.975 <l6 " .. ..- 7 ...m '" " .. """" • " .320 In " " llSl>V • ...... '" " "2<1 .157 ,. 20 " ",.., ".... '"~ " " UU'" 'U78 '" " .. """"
.. 26.019 '" "

., ..... 7 " ,178 .. " ..n .W7 , ~ " " ""-' .. 7.722 " ,.
" .."" • 7.... '"

,
" "''''' • ".." "" 16 SO ~ •• .... '"~ " •Hlin 20.'" '" " .. JRl0Tfil • 7.ilO "

,.
" ..7G87 • 7,ttl ,~ " 23 """ • n .... '"

,. .. """ ... •• m • "W 13.'16 Il1 " 20 ",- 6,Ml .. " " UlltAD U ".m '" " A OIOCAU • 19.1J! '"
,.

" .,,"".12,320 Il1 " " """
.. 2,910 .,

" " ....., .. lUll lIS n " ""'"
• 16,131 '" 16 "

• ,..., '20 • "3,612 " " " ...... .- ""'"
• 13.110O '" 12 " fAEllOEl Il .",. ' .302 .. " "

.. H• "
, ,

I ~ A 18.7" '" • " ",,,,,, .. .... " " " "'.. " ..... '"
,

"° ,.... "
, 12 """ •• ".m ,. " " II" II ZI '.W '"~ " " ...,.., • ' .50S '" " " m uo

..,m 20.'" ,., 20 " 0"1"" l' tf3." A' .. " (ll(1A18 .. ' .1166 " " " ••m • _ . lZlI ...,
'" "

, ,
"''"

.. 19,152 '" 20 37 """"" ''''30 ... " .. """"
.. ..... " • " ..... • " ,1M l t315 .'"It... ~ 113,.1 m n " """" 17.043 '" n " lJUllMBN M " .1160 '''' " • ""'. .. ..... " " "

,.,..,
,~ '1:"':1 Jlll BRV 13.100 '" 20 .. IJllIIICO U 11.• ON n " """"' •

"''' "
,
"

• ....". ... ."..",. • In.... "'ITll .. ..... OJ 20 " ".- "" "'"
..

'" " 7 " llHlUE • 1I!I.180 "" ~'"• 1• •7ZI '" n " "'... .. ..... 85 " " ..... , 1M•• un 21 ' A ""'" 7 1$1.'1' '" " 31 o,,~ • 183,m '" " ",8M2 9lI .216 ... " .. ""...
.. ' .S20 .. ,.

" ..... " '''' "
,
" ""'" 117.594 '" " 21 """" • 152,2'35 ... 52 1f7,., A '" .., " " ...,.... ..

" • • • n"",,,, (ll(1TA ..
75 .52' '" " " ,.,.. • • .722 "" ",'""""

.. 66.351 '" .. .. ...,., ... ,.... • • " ...... • ..... ... ,. .. """" • fl.5OlI '" " " 00Sll • 46.216 '" ~ """'" 63,190 no " " "'"'0 '" "
, , - ,. ..,- m " .. 0I01AY • .... '" • " ""'"

.. ".... "" " 21...... ". " " ""'"
..

'" 20 , ,
"""'" 7 n .... '" " " (ll(1llIKU .. Ul1 M • .. "'"'"

.. 31.51' ,.,
" "' llGS ~ ... '" .. " JH1LKH ..

'" "
, , - """'

.. ..... "
, .. ""'"'

.. 30,067 '" .. "'9 ,996 330 " " ....... ..
"

, • • """
, 1.,IIt. •• n " """'"

.. ,..., .. ,
" ""'"

..
28 .31' '" " "' 1,1'2 '" " " ..... u.... , ,.... .. , .. 00IlII U """ ... n " ""'"

.. ".... '"~ "
,.

" Ill fl ,20:! .., " " ."'" • 15.62' " .. " 0810'" • '1,IM '" " " llllM .. 21,200 '"' ~ "..
38,'78 '" " " Hlllll.l " 35,71 1 '" " " "',.. .. ".S60 .~ " " """"'"lOY .. " ... m ro " HMl n ., '" .. • • EUROPE """"

.. 27,4O!i ", " "
.. 17.646 '" 30 2111KlN ~'" "" "

.,
"""'" lW2Hl ..

22.17' m " os """. .. 13,987 ,,,
" """

.. 3f ,Ul 200 " .. 0"'" • 11%,15' ... " .. """" ""'780 .. 11.3fO '" • " "'"
.. 11 ,152 '" .. .,, .. ...... '" " " ""'" 0"'''' , ....... '" .. n• "'''IOU .. 10,794 ,.. ,

" OIt5PA ..
9.~1 " .. "fl3GDV " 32.101 "" ~ " """ " 7D,nl ... .. " ""'" ~ m~1111 n ~ ""'700

.. I, I12 '" • " """"
.. ,.", " " "'~J

.. 32,164 20S " " ."'- ""... .. ' .096 '" • " 0"''' .. ,.... " " """

.. 31,' 0$ ''" ro " m.. • 113,117 m " " "... • m,l28 ... .. ,,,
""""

.. '.33S IS ' , 30 OH1 I'M ..
V~ " " "'""0 .. ...,., '" " <l JT1BF " '.920 '" " " "... .. 167,958 662 23 106 OK1AZII .. "." .. ' .1 4(1 " " "ONfXG .. f9 118

6,138 ""
, ..ROll", .. 2Ml1 ". " 31 m ... " 11.422 '" " " l Sli,980 SO• OK1MlO .. '.960 ' 30 ,
" 01'1610 ..

3.'" " " """'
.. ".... '" " " ONSHF ..

~IA 373 f9 l iS .. ..UUOIAIWlIA OK1 000 3,680 '"
, 26 0"'''' '.300 " " 20A1CSB " " .096 III " " "" '" • flU71 rn 7"" ""'"

.. 3,319 '"
, 26 OH5l Y .. I. ... 30 " "GiRlS •• 21.010 '" ~ " TURKEY "'.. • ~,M2 1m A'" OK3CMK .. ,.... ' 00 • ~ OHlUR ..

"" " • "lllZ. .. 157,626 'Ol .. 11'Al0P •• ro.... '" " " TAtHIA " ''''' 80 , 21 OK1MLA .. 2,015 "
, 20 OH5J:l " ,.... " 13 •fiSEK .. 19.100 '" 23 " U,,, .. 115,'15 '" il l.. OKlTJ .. Of3TA '" "

, n'.932 ~
,

"""IS .. 1',450 13. 19 31 "'''
.. 12,350 .80 .. " .. 0.... ~ U,13DOK1KSH 1,on "

,
" '" n "E3FSO .. 15,640 '" " " ~SI~TIC U,S.S.R. "'"

.. 10,175 ,~ " " .. OH2PQ ..08""" '.080 " • " 55,675 ", .. ".. .. " LZl 1F .. S,fSli ,~ " .. .. ..R~" lJ.3fO '00 0K28TK no " • " OH1IG ...,.. '85 .. ..A7AZJ .. 11 ,840 ,~ " ~ ARMENIA "'OR

.. 3,916 " " " .. om, ..OKl0F8 ... " • " 12.'55 '" " ""WE' .. 10,800 '''' " " "'''oc " 235,910 ." " " U1AU " 16,390 ". " " OK1AVO .. .. 20 3 " Of3MF .. 12,213 '" " .....~ .. 10.2oe ". " " ASIATIC RUSSIA Ill'" •• 11,5n ,,,
" " OK1MSP .. QH70U .. ,.... " "301 16 • • •E"", .. 9,440 '" " " UVlIAH A U5f.7" 1", 92 Ul lZ1EP " 10,032 ,~ " " """'''

.. • , , , OH.OI " 62'5,112 1.1 .. •.. UA.,.O .. UU3& 1127 "'" lZ2<RZ •• ,.... " • ""FIll 9.1oe " " 21 Oll:lATP U I ,ll' '" 7 .. ~. OH2SIl/.. llA9YAA .. 335,lI63 ." 48 131 Ill'" " .'" "
,

'"H7AKT ' .1160 " " " 0......, .. ..... '" • 23 ""'" l$,n5 ." ,..
SO'"H7CUU .. 1,112 " 16 .. UR9llll 2",8M '" """ 7 lZ1.7lM '" n " ""'''

.. ,.... H. 3 " "".. .,.... '" .. ..
""'"

.. no ... '" "'20 U,,, .. 102.150 .. " ",., " ,... " 16 '" """"'" Ott2El ".... '" " .... UROUlY ..
11',608 '" .. H. Ill. .. 76,712 .. " ""'" •.", " " " .. ,.... H• , 20 lll<200l 21,31' '" " ..UWOSG .. 30.... '" " 60 .. 60flHEF ..

3.'" " " '" illPI' 51,on '" " """"
.. 2,116 " • " llH2.lll ".660 .. " ".. • 10 UR9Wll'

.. ".... '" ~ " l22llW ... 1',. m " ""'" I.'" " ""'.. .. '.920 21 • " ot<lllll 17,287 '" " .... """"" " 19.552 '" " " U1X1 .. 6.110 '"
,
"I."" .. 10 ,

ClIll00L .. 1,7«1 .. • 20 0'''• 15,119 '00 " ".. """0 .. 17,700 '" 23 " U1FJ .. 3,136 "
, 237 1,134 " 12 " ""'"

.. 1,501 .. , n ,.,.. 12,243 ,., 12 "UR.... .. ,."" " • " CZ!CHOII.DVAIUA30Wll 1.1160 " , ,
ClIllKWP/P ""'"

.. 11 ,8M ". l< "." ..
'" " 10 " U...'" " M.... ... " " OlllQ • .11,111 m ,,'" .. 1.155 "

,
" 10\lf. 0HSlJ()

UR"" 35.037 '" 16 " omu .. 352,'11 ... "2M''''
.., 20 • • """'"

.. 1.152 ~ ,
" Dtll0P .. '.... " " "..

" "
..Ol 10 , , U8tllOZ 13.680 ,~ """" 191 ,66f ... " '30 OU<G' " ' .0S2 " • " lllUlU .. '." M " "".., ~ fl ,. '" " .. 08'_ .. 167,233 "" '"n'''''' .. • , ,

"'''''
..

'" "
, l< ""'"

.. ,.m M • ..UR_ " m .... ... " n ""'''
.. 157,320 ... " '"1110W " ...... m .. " "'''''

..
'" "

,
" "'""

.. ,... ~ l< ..,., .. 1. ,7n H7 " A -, .. n.,., '" 23 " """'"
.. 128,1«1 ... "m .. 0""" ..

lMllC .. 65,110 327 26 .. • 3S 121 llUl:Gll 990 "
,

" ..... " " "• 1M,. ." " • ""'" ...... '" "',,'" ..
'" " • l< 0<l6W .. 2,171 " 10 23,... .. ".... '" " " "'''I.' • 97,1SS '"~

.,
"mE 166,016 ... 30 " (ll(1AVY ..

'" "
, 12 ""'" 7 ".... ... n "UROOS .. 7.182 " " " "'''' • 96,92' '" .5 lI9° 151,027 m .. " ooxwo .. ... " • "

,.,,, ".... '" ~ "UR'" 7 ...... ... " " 08'" • 13,912 ... " •'''G 129...... SO, .. " ""'" •

'" "
, 12 .... ..

'2.600 ... 20 "" UWIWt. U ..... ... " " ""lMl • 711.061 ... fll26".... '" " "''''''
..

'" " • " ".", .. n .... ." " """" 67,137 ... " .. ClIllAWF • 51 ,'16 '" " M' 1.410 '" " " ..... • ,n .. , 10 "'"'" • •.on 'OJ , 30""'" • 67.260 '" " " ""''''
• ...... '" .. "OJ.'" ... 26 " "'"... •

'" .. , ,
""'"

• ' .662 .. • "'""'"
• 52.22' .. " " "',11:0 • '1 ,92' ,. 31 """ n ,216 ", " " """"

• m 20 • , ""'""'
..

" • , •...... m " " - • _,121 1"1 7"" (ll(UIWN ~ .,.... '" " 60 Q111UItW .. m .. , 10 ..... ... n .• l .. ~ ""'" " .SSG no " .. -, 380,103 ...
"'~ ""'" " .8Ol "" " " (ll(l(JOW .. 207 " , ,

"""" " .m '" "
.,

'"'" 210,914 ." 51 126 ""'"
• ...... ". .. "• ~..., n. 23 " "',... ..

"" ~ , , "nnE • 20.'" ... " ..-, .. 29,51 2 ,.,
" " ""'"'

• ".... '" " 21~.09ll m .. .. QlO('.AA • '60 "
, ,

""'"
..

23.'" '" " ..
'""'"

.. ,.... '''' " " """'" • 31,5IM '" " ..51 ,1Oll .. 30 .. ""''''' • ,.. 20 , • ""'" • 11.956 ,.,
" .._"0 6,156 " " " (ll(10AV • " OJ"Ol 60.025 2M " .. 30.... ,.. Ql.7AVX •

"' "
, , ""'" • ' ,ill '" 10 "UR"" ' .347 '20 " " "''''''' • 30.576 ,.,

" ........ .. " " ""'700 •

" "
, , ..., u ..... '" 7 n'""" " .... .. " " (ll(1FJS • 25.5J! "" ~ 60HOW 41.013 ,..

" " """"
•

" "
, • OHIVA .. ,."" ,., • "..... luC ~ u .r1f ... " " ""'" • " .m " "!G" ".... no " " 'Ol ...... • " , , •-... ..... '" • " ""'''''

• ".... ,.. .. n """"llUl:O • , • , ,,." " .no In " " .... .. m.w un • " (ll(1EP • 21 ,Sti7 ,'" .. "
_. • • ... 1121 """"'"

• • , , ,"..., '" .. .. IJoIlISAU .. 143.011 ... " .. """"
• 19.650 m " ..

~.-".... '" 23 " - 122.993 '" 20 60 "''''llO • 19,610 '" 23 " ... • ....... n,
27.71& '" 30 " ""'" 110.204 ... 20 " """'"

.. 11,'" '" " " DB'tA... "" • 399,000 1131 60'".... '" 23 " ""'"
.. 103.050 ." " " "',... .. 17,7111 '" " " ""'" • ,,,.... ... " " ,." • 291 .816 ... " "M" """'"
.. 87.f62 '" .. .,

"""'"
• H .W ,,, 20 " """" 73.461 ", " H. "OC • 126.• m .. ,

" .m '60 23 " - .. 57.620 ". " " """" • 15.• .. " .. ozoo • " .lSll '" .. • ... • 101 .525 323 " 111''''' "... '" " " - .. 60 .962 '" " .. "'''''' • 13.• '" "
., oz,a • 57,669 '" .. " ""' " ".... .. " """ ".... ,.. " " """"

• 2'.180 20' " " "'''''' • 12,875 '" " " oz"'" • ".... '" .. .. oaw ..
1'.~ IS' "'''''' 19.101 '" n 30 '"""

• 12.738 '" • " "",... • 12,em ,. " " oz". • " .1166 '" " .. ..., .. 15,180 "7 "

"­..,
"..,..,
"'""''",......
'"
""""""'"..,...,
JOe

""'"..".,...,
"-­"......
"""..
~

"""".-.
""""..,.,.-­~

"'"""""
~

•"""..,..
~,
r­""""~

""'"",
~

"'",
"..,,
",,,
J
J
J
J
J
J
J
J
J
J
J

'"'"JJG
-.>

"""~
JM

"""'""....
"'"JG

"'""JMcn..-
"""'"..
"""..
'"-""'"
"""•"""•"..
""""""'".....
"'"JM

"'""
20 • CQ • September, 1978



Q
-VAESU

FTlOl E - $799.00
FTlOl EE - $759.00
FTlOl EX - $699.00

KENWOOD
T5 820 _ $9 19,00

158205- $1098.00

ICOM IC225
Regular $299. save $SO; buy an ICOM
IC22S for $299 (no trades) and take a
$SO credit for another purchase.

BEARCAT 210

MIDLAND 13·510

DRAKE TR·33C
Regu lar $ 229, sav e $30; buy a Drake
T R-33C for $ 229 Ino trades) and take
a $30 crlldit for another purchase.

Rl9u l., $399, UYe SS O; or buy ;I Midland
13-51 3 at $499 (no trades) and take ..
$100 ctl!'dit tow• •d' anOlne. purchase.

Bearcat 210 Scanner $349 ; now $259.
Super sv ntheslzed receiver , scans and
searc hes over 16 .000 di fferent frequencies.
Covers 32-50, 146- 174 & 4 16·512 MHz ,
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NC ·:mIR .....
Ne ·_I1 ,.....
NCX 51'_ ....
NCX ·$AlKli n_....
NC ·JIII] II.........
..C ·500..C~"
NeX ·500T ' ..... .,.,_
NCX ·)T••""'.i.....
"C·"O. K.i~...
"C_l~RK"~'"

TOO_ClI Xn.
:u.oCT9nt!
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'iOOXC...,
5OOCI< XC",
'" · XC "C~ ...
I. X DC _ 1e
MK Il L_
Kk V ,._It<
BO C tM Xc....
FM 2X1MXC....
FM·"_ 2M

DIAL TOLL FREE (800) 523·8998
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_H.T ,
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S.C·, "
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Swin

lalionll
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HAf1TRONICS
Trevose Electronics

4033 BROWNSVILLE ROAD TREVOSE. PA. 19047
Telephone : (215) 357·1400 (215) 757·5300
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Test Equipment Bargains
Boonton " Q " Mete. . 5295
Tektronix 5 140 . . 249
Teklroni.545A . . 950
5 3 /54A Plug-in wide band po-eamp 75
Hickok 695 Georwu,tor . . . . . . . . 69
~;.. Be221 F ,~ Meter •.. . . 39
Pol~.~ $pKtrum Analyzers A84T . 16 9 5
Hewlett PlICh t d 400c . .•.... 75
Pr« ision E·400 Si~' Ge."m'tor. . 125
Elec t ro Impulse Spectrum Analyzer . 395
DynalScienefl Mod~ 330 Dig'tal

Multm>e te, • • . • . • • • • • • . •• 195
Hewlett PlICk"d 4905A Ultra SoniC

Detector 550
Hewlett Packard 120A Scope . . . .. 250
T5-323/UR Frequency Meter . • • .• 175
Hewlett Packard 49 108 Open Fault

l OC<lto< • • • • • . . 650
8 i,d Mod 43 . . . . . . 80
Gmeral Rad io 650A . . • • 150
Meawrernenu Mod 80 . 195
Nems Clark 1400 . . . . 495
IUII¥lt,ne 300H . . . . 175
PACO Sccce Mocf.S5O . . . . . . . .• 75
Si,..- f M-1OC , • , . . 3495
Simpson 260 V.O.M.•... _ ..• _ • . 49.50

3D-DAY GUARANTEE. 9D-DAY FULL CREDIT TRADE· IN
• FREE SHIPPING VIA UPS ONLY Li m itl'd qu."tit iu . F irst

cOme, first servecl.

{if weigh t or size exceeds UPS msx., we will ship freight collect}

Allild

law Will"
"_J+.e-_ I 7S
• 1GD Ua X",i"" :ItS
'" sse _'lor ~
COo.. 11:..... "

Colli..
l S ... . Kei~ ....
Inll.K.i e.
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:115' ....iIl....
PM 2"'C SuPPI...
Sit F2 " C s..pply
l11IIC_
2OIDJ-...'

CIICC
n- FM
M · tM Xc....
...... tM XC""
' ......c_ I .CUR
..... , Pr...._..-HT ' ..,.-
F", 21 l l(c ""

Due 10 eul)' elosing d al . s fo r m.glzln••d . , some item s m . )' be
un. u llab l. w hen you ree el..e this pUbli~t lon. We w ill atte mpt to
• cco m m odate a ll o rd en w h.n..... po ssible.

Po w.r . uppll.s u nnot b . sold se puat.l)' fro m . ad lo s wh. r. offe,.
ed ;II ...ombi.,.t lon p,eeka ge. Ma ll ... pho ne ord . r. w.h;:omed .
Ba., k A m e.leud aeeep led . A ll units gua'an teed .

C IRCLE 19 0,.. READER SERVICE C ARO





Is Our Number 1 Line At
FT·901 OM Camp.tlon Grade

FT·7

• FT·301D

• FT·101E

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

1

Also Stocking:

FT·227R

I. Full Repair Service
2. Sub-Dealers Welcome

3. Good Prices

4. Ship UPS The Same Day

5. All Used Gear

Has A 90 Day Warranty.

KENWOOD
TEN·TEC
TEMPOC
WILSON
INFO·TECH

KANTRONICS
ATLAS
DENTRON
CUSHCRAFT

Write for uled equipment .h..ts and deal.r Inqulrl••.
CIRCLE 9 ON READER SERVICE CARe



5

5

",o,

85JFP
,. .'" sa • 22 MULTI·OPERATOR CiECHO Sl OWAKIA SWITZERLAND ASIA",W," , 3,465 at • 25 OK5CRC 2.1 114 .'" 2:Wt 110 333 HBtAYl 143.440 '" 45 118 JAPAN

85EEP 2,444 " r " SINGLE TRANSMITIER DK1KSO 1.353.216 1640 1113 281 HB9LP 196.512 '" 46 tDli JHIlLA 3,540,6S6 3118 1(1 2&3
B5lAW 3.5 ...... '" " " NORTH AMERICA DK1AlW 1.235,124 1409 1118 288 YUGOSLAVIA June 2,132,285 2604 132 251

"''' 12,965 '" u ae OK3VSZ 655,995 1179 82 221 YU30ac 2,2(1,696 2432 118 314 ,lA3YBF 2,406 ,312 23" 127 23785UBV '''' " e 25 UNITED STATES OK1 KSl 468,234 ." 80 219 YU2COS 2,052.160 2,311 88282 JH1YOT 2,237,7&0 2137 129 241
OCEANIA '''' l ,714 ,l U 1414 118 2&6 OK5TLGlP YU tELM 1,088,1382 1554 so zsa JA9YBA 1,794.980 2010 124 192
AUSTRALIA

m, 1,447.411 1325 106 275 ~t .152 00' se te YU3BUV 42,501 ". aa 00 JA1YXP 1.468.950 1705 112 195czz 1.342,160 1241 113267 OKJR KA. 371 ,260 '" ss " " YU4CllC 24.300 ". " sa JAlYM 901530 1321 91 152"'. • 244,902 on " " '''' 852.204 1029 77205 DK1KUR 329,801 '" 71194 U.S.S .R . JAlJYDH 655,291 ." 92 155'" 199,728 .., ec ~ "'" l ,nU14 1 ~1 110276 OK1KOK/P JA2Y'EF 635,544 .~ 91 143'W ,
114,981 . M sa '" 8ynO·RUSSIAwe ,
102.358 '" .. " "''' 235.222 393 74 144 318,816 ". 69171

UK2AAG 407,650 101 5 67 196
JA1ZLO 564 .1:186 1135 96 161

WA2HOO 13.593 ea sa " OK3KAP 29!1,Hl9 ,,, ea ts JA1YHA 532,026 .~ " "'" 73. 008 ~5 " '5 N3RD l ,23!l,315 112:5 113 272 OK3KTD 153,608 ~3 55 127 OO ADC 340,1\44 1182 47 141 JMVQO 227.088 ~6 ""'0 " 39,486 25' ., es UK2AAP 116,100 ". .. as".W 718.994 633 93 214 OK10NF 127,890 568 41 106 JA6VAP 182,376 e e " •"" •• 15,428 00 " 33 1Jj(2AAA 8~,41 2 '22 " 00"'"' 645.532 804 93 191 OK1KAS 127,710 ,~ se to JA3YQA 2,520 32 " ,., " 79.430 m " ..
"''' 414,426 m !l1 198 OK3PJB 91 ,045 ... ae 93 UK21AJ 63,711 580 25 n R,S .F.S.R."' 33,&02 are is ~ ",oo 314,340 ... 93 177 OK1KPtI 82,592 398 sa ~ UK2AAA 27,872 '" " " UK9AAN 6,540,380 4567 141 .a." ,

29,225 '" " te ESTONIA",E''' 229,827 ~, ea tsc OK3KTR 82,350 33. 42 108 EUROPE'" " 26,622 ,~ " 32 WA3NAN 154,700 ,~ 66 135 OK1KRY 10,700 '" as " """" 3·41,824 1002 56 162

"''' 8,282 n ts se 0'" 2,520 " ta za OK10XP 70,1Hl ..5 at 5. lIl<.2TAD 170,345 '" 41 114 FINlANDK5NLC " ta a , , UK2RI l 43.4f.,Q 325 " "NUR 2,131 ,7'6 1573 139 332 OK2KPS ~990 ,~ 28 102 OH2AW 3,4M,32836G05 124 350om " 39.044 ". 30 se
""' 465,388 559 98 210 OK1KZJ 39,960 ~, 33 " EUROPEAI4 RUSSIA DlllAA 3,162,880 3167 124 356,~ 22,712 '" " .. N4BP 411,858 571 89 172 OK2KZR 34,884 "5 " 98 UK4H88 1,439.100 1748 113 291 SWEDENnop 7 29.356 ,.. " za N4HU 325,496 509 " "" OK1KUA 30,848 '" au .. UK4WAR 1,18U45 1630 87 2« "'" 2.&72.&26 3029 116 332BQQ 3.5 ,.'" ee " t t WM llA 190,422 '" 67 146 OK3KFO 30,179 '" " " UK6LEl 694 ,948 1340 104 227 YUGOSlAVIA,"'. W4MYA 155.736 ,~ 72 134 OK2K WI 28,911 "" " " UK4WAD 674,500 1505 93 247 YU18CO 4,101,000 41d 135 388",,, • n ,m ... " " N40l 154,&86 '" 54 120 OK1KYS 23,192 ee " " UK3ABB 795,375 1029 81 222

SOUTH AMERICA,,'"W 17.014 ", 22 15 N41B 60,258 "6 .. n OK3KKQ 4,230 aa • ae UK6AJA 749,274 1371 56 are
G60X t.e '" 18 a a W4NVU 1,197 ac r " OK1 KQJ 1.881 ra • 5 UK3WAA 722,904 1379 82 230 JUAN FERNANOEZ

IIAWAII ,.. 2,1187,400 1721 131 289 OK1KWV ,,..
" e ta UKllAA 4fj2,024 1167 ~,~ CUZM 2.472,546 3401 .n

"" ~ 1,661 ,1$6 2396 102 131 wm 124,752 272 66 118 OENIIWIK UK3SAB 412,296 .~ 65 181 VENEZUELA

"'" 587,3n 1550 " ~ .... 1,630.&08 1170111 211 OZ3LF 314,646 no .. ,,, UK3AAH ~O5,!lOO 1178 58 162 "50 1,759,751 2482 'I'
"''''' " 320.3211 1533 " " ..8H 1,«1,044 1680 100 191 OZ7BW 21 9,372 '" 63 118 UK~LAA 366,631 97" 61 182
""'Gl 63.181 518 " " "SE 1,333,180 1345 125224 ENGlAND UK3UAA 349.011 11 13 48 123"". " 22.302 ass ra " ,;D' 868,400 1158 102 158 G3GJL ~OO ,235 1055 .. ,~ UK3AAC 254,320 92. 61 125 CHECK LOGSI16IRO 10.881 >S. " ta WA6JUO 644,436 sse 93 150 G4FQCIA UK6YAB 215,824 ." 45 119
"'OX 7 1114,762 ", " " """ 610,848 ~6 M'~ 43,296 '" 39 ~ UK~ PAE 16U'84 5~ 43 11 1

Our d89P Ihanh 10 lhe lollowing"""' La 8,400 ". " " ..., 538,356 sza n 127 FAEROES IS UK3TAG 159.1\40 ses 41 107
INOONESIA weDIP 457,236 "" 90 144 OY6FRA 613,M' 1937 61 186 UK30AU 65,7~O ' M at ss SlaHons who sanl in check logs..", ~ UI5,8D5 1538 III 196

"'" 279,174 sra sa " FINlAND UK3TAF 61 ,268 50< te 55 C5AAO, DK30l , DK50S, OL9HP,

"" 69,030 ,~ " " "" 245.340 '" 69 11 1 ,,"'. 625,&56 1337 721110 UK3XAM 43,248 '" 39 n DM2AOC, OM2AFA, DM2AHE,
MARSHALL IS "OZ 124,614 338 so " "'.. 544,710 1117 78 193 UK~YYY 10,290 '" ra ~ DM2BGC, DM2BML, DM2BSD.,CO zt 543,345 20N " ~ N61Q 85,703 ". " " OH6UC 60.203 xn 34 105 IlALlNINGRAD OM2BYJ, DM2CGH, DM2CKD,MINAMI·TORISIIIMA K6SMH 11.163 " " '5 FRANCE UK2fAS 160&,115 '" 31 10~ DM2CMF , OM2CPE, DM2CRJ,IEv/JOl K7RI 171,096 11611 96 132 """ 385,657 .32 71 201 lATVIA

DM2DZH , DM2EDL. DM2EKH ,• 320,528 m " " W,"" 18.340 rs as ss GERMANY ~FRGt UK2GC8 282,191 M. 41 11 t
NEW ZEALAND ,m 1«,800 S83 103 ZOl ,,~"" z.o02," 2147 104 297 UTllUANIA DM2FBN, D M2FIL, OM2FMH ,

au A 2,60&8,1164 2327 128 7M K80T 64.530 '" " ~ O0\2AY U51,~71 2110 U 291 11K2686 1.406,048 1781. 107 302 DM 2F O N. D M3HF. OM3S0U ,

~" " 15,207 '" " " WD8JZQ ,~ ~
, ,

""" 1.857,987 2043 108 279 UK2PCR 1.1118,4:;0 105 95 255 DM3UE , DM3XM, DM3ZXG ,UCO " 8,823 " " 30 ..., 1,003.884 101' 111 246 OK9TU 1,844,421 2143 103 278 UK2PAO 534.3f:3 1169 67 190 DM4YSL, DM4 ZEL, G3FAS,L1AMO , 187,026 ... " " WBIVLV 10,362 115 11 39 DLSCM 1,263,024 1512 93265 UK2BAS 479 302 ~. 39 ,~
G4 FDC. K3DR , K6DSK , K7EFB,PHIUIPPINES WeHp 1,074,048 1010 124 260 OLllKF 996.788 1321 ."" LIK28AG 44U60 1013 70 181
l A 1K , LA21E, LA7X, LZlUA,""'"' WeSD 97un 1003 121 231 OK6DN 895.158 1576 76 198 UK2DCD ~,"'" 5" " "• 63UBO lZII5 " N W", 94.120 247 49 61 GEAMANY ~GOR~ UK2B8F 3OA85 ". " n NeWA. OH2MM, OK1ANMIP, OK1·

SWOUl W06BI'(; ." " " " DM3SD 688,. 13 61 175 UKRAINE IAR , OK 1JOJ, OK1JST, OK2BPL,,
50,370 ,~ 32 " UK5MAf 1,44lI,321i 1731 112 301....SM OM4FM 335,610 .~ 64 162 Q K2BJU, OK 20 X , O K2TBC .

SOUTH AMERICA. KL7MF 371i,4Z0 12M " " OM51G 251.672 "" 48 145 UK51AZ 1,044,174 13119 K 251 O K3EO, OK3TOA, O K3CGI ,
CAIlADA OM7DE 178.500 .~ '"'' UK5MAG 82~ .258 1286 91 252

OY1H, m:sxo , QZ9PP , PP 5CO,ARGEImNA VElMOT 11 1,592 '" " ~ DM3CK 125,364 '" " 98 UK5QBE 762.930 1348 79 215
P Y1 DHG , PY2KN . PY6AUC,U1DZ " 231,5114 1005 " 5' W2EPA 816,651 1749 75 144 OM4CM 50,976 ' 00 " " UK518B 102,614 1295 80 213

""'" 14,258 '" " " CYJAKG 1,537,557 11116 113 234 "'" 39.501 'M " " UK5LAA 529.737 1010 79 21C SMSRE, SM6BG A, S M6BZE .

"'"' " 13,360 m " ~ CY311FS 497.367 1351 61 108 OM4EB 20.769 ,~ " " .UK5XBA 394,944 1192 55 14!l SM6FKF. SM7AIL, SM7ASN,
80llVIA VUASI .U~ 1318 32 " GUERNSEY UK5VAA 327,128 1017 ~m SM7FSV, SM7TV, SP5GBT .,.., " 13,780 " " " VE7AUB 7,61 4 '" " '" 6U4DAA 2,842,176 3115 111 311 UK5MAB 296,142 '" 55 176 SP5G RU, SP51X I, $P5PSL,BRAZIL

""' HUNGARY UKSJAO 257,784 '" 45 13~
SP6S0. SP7HT, SPBBAB,1Z0K • ....'" ,~, 68 1« HII20X 8~ 8SO 2240 65 113 IWiKDQ 1,452,414 1781 93 249 UK5UBB 232,704 '" 52 15f
SP9PDF, UA1Awa. UA lTAL,"" 826,974 I5G 69 1~ MONTSERRAT 1lA9KOII 906,604 1491 91 225 UK5WAA 22IUl47 ~, 40 111,,,. " 519,400 93' 72 128 UK5WAZ 197.372 '" ~ ,. UA3 AB P. UA30 AM, UA3DFK,

'"
,

357,752 '" 71 125 "1M 2,168,433 3592 17 240 HA6KVB 749,708 1383 80 201
UK5EAG 189,150 ,,, 48 141 UA3DFV. UA3DL , UA3EAL,.., ,

193,607 'M " 5'
SAINT MARTIN HA9KPtI 528,320 1022 69 191

UK51AN 171,550 598 48 127

""
•• 126,350 '" ~ n ",SJ' 852,645 1"1

"'~
HASKJC 490,000 ~, 81 199

UK5EAK 176.Cl64 .98 51 141
UA3 E SN , U A3 IB H , UA3LBE,

ASIA HG8U 4n.508 11 73 72 172 UA3MC1, U A3 PA E. UA3YBO ,10P./PV2 '" 47,730 ,.. ~ ~ IIABKLU 469.568 11 31 67 186 UK5MIIF 139,505 ~, 32 " UA4AY, UA4FAR, UA4HEJ,CO 15.550 '''' " 39 '''" IIA4KYH 426,398 '" 64 165 UKSJAO 125,056 "" .. M

'" " 14.630 ~ " " fP2SY 2,!Ill5,ON 2554 101 112 UK5WAG. 109.500 '" 34 116 UA4 HFG, UA4LAJ, UA4QK,

""
,

3,162 35 " " "'''
IIA5KKC/2 381,052 1001 S9 158 UK5HAB 69.412 25. " ~ UA6 ACP, UA6AJG , UA6LXZ ,we " 14,514 '" " ~ JEllWl 1,1311,004 ,~. ."" ""0"" 217,160 m 49 129 UK5MBW 57,951 ~. "'"' UA6YBH, U A9CAL. UA9CES,W"' ' '''' " " " JA2YKA 625,940 ~. N'~ ttA2KMB 151,264 800 44 119 UK5MCp 39,200 '" " ~ UA9CLO, UA9HM , UA9J AA,

'" " 6,798 ~ " '" JA8YAU 610,638 1016 86 131 HA7KSV 145,314 '" 47 115 UKSZAK 34.!.l6O ,.. 32 "1DHN " 3.332 " '" " JA7YFB 326,155 ~. 81 124 HA1KTO 98,010 5" 35 100 UK5MBV ~ .32J '" " 30
UA9 KAI, UA9MA X , U A9MK.

.'" " &48.82:5 "" " N JA6VAN 315,819 ,,, 77 112 HA1KZU 88,476 '" 45 101
OCEANtA

UA9MY , UA9 NN . UA90BG .

"" 20,104 ,.. , • JR1ZT1 291.600 .. " ~ HA""'-HW 67,056 ''" ~ 98 UA90CI , UA9SEO , UA9UDR ,"'. " 16,456 '" " '" JH6YAY 128.234 '" 32 " HAilKLl 48,1 80 ,~ ~ " MIDWAY ISlANO UA9U MO, UA9YAO, UA0CAW.FRW" 5.852 ". , 5 JA3YEE 86,240 28' " " HA5KKK 37,230 '" 25 " KM6DI 85,491 ." ~ " UA0CB W. UA0F BF, UA9JCA,
CC1 " ''''' 5' , • JA5YAS 10,224 H' " " HA7KlB 27.573 H5 25 " NEW ZEAlANO

UB5AAF, UB5AAO, UB5ECY,HMlKAX 18,207 '" " .. ZL2WB &SO,t37 1009 83 140EASTER IS ASIATIC U.S.S.R. UB5FAP . UB5GBO ,'''' • 148,4~ '" .. " HA6KNV 13.653 '" 6 ~ SOUTH AMERICA UB5HK ,
ASIATIC I.S.R. HA7K f'K 10.206 '" " ~ UB51 AN , UB5ICK , UB5JCA,ECUADOR

UKIADY 96UM 125(1 71187 CHILE UB5JCC , UB5JCF . U B 5J DI,.uUAZlHCl IREWO• 5OlI ,1!M1 1114~ N "
UKIHAC 723,2tl 1251 &4 167 E11AA U~,848 2185 81 205 N4VYICE3 l,68U96 22" N'N UB5JEA, UB5JFX , UB5LAL,

C18U " 51 ,322 "' " " ""C'" 715,274 1006 71 195 LUXUl80URG MULTI-OP. MULTl-XMTR. UB5LAY, UB5LBJ. U B 50 AE,
4JIMCl UK90AD 192,786 '" '" 98 D110NIlX/P 1,311,050 2126 U 231 NORTH AMERICA UB50BJ. UBSQCR , UB5UBU ,1><0"" 8,176 '" " ~U 17,748 '63 " " UK9XAC 5,940 57 • "

NETHERlANDS U.S.A, UB5UOG, UB5VAI . UB5XBU .fERNANDO DE NORONHA
UltIAAC 1,101 ,961 1511 91 210 "'" 111,810 .~ 43 111

"''' 4,318,650 2$83 145 380 UB5XU, UB5ZBB , U B 5l B X..... "'''' 105,741 ~5 " "• 435,666 '1' 55 1116 UK0FAA 637,334 1505 98m
pA3";~ 88,218 ". ~ " .,," 4,216,306 27Gl 148 3!lD UB5ZCT . UC2SLG , U D6DFD,

NETHERlANDS ANTilLES UK0LAII 211,296 '" 55 " NORWAY K2GM 4,034,360 2705 146 JB.( UH60L , U HBHCA, UJ6JC R.
JOe. A 3.334,884 3255 1011 240 UK0BAA 94,830 .~ 28 5.

"" ,",680 1602 ~ ". "'OW ~ ,(l16 ,352 2542 151 401
UK1CUA, UK 'ZAS, UK3DBE .

(0",. K1JXJ GEORGIA POlANO KSRC 3.I116,9Gl 27&2 148 361
UK3EAK, UK3IBB. U Kn AA,m. " 2,01 .446 3171 "11 .~. 6J'95,824 4058 128 3110 SPZIlAE 580,146 1149 75 191 "''' 3,158,1422292 135359.,," UK6QAA 42,808 '" " " SP9KAT 317.898 ,os .. m K6RR 3,092,400 2117 138 262 UK4LAZ , UK4PAA, UK4YAN .

'" • 12$,1&11 n. ~ .. ...... .""" 203,188 "" 40 118 W4WS 2.909,110 20111 1453&4 UK5 WBG, U K6 0 AU . UK7NAA .
I URINAM UK7CAI 27U08 ". 38 1114 SP9P8N 118,500 m 48 110 K.Rf VN,!MII 2409 1M 271 UK8BAA, UKBNAA, UK9LAA,

lP1GIPZ UK7CAC 43,890 ,~ " " SP2KOT 73.416 32' 36 102
.,,, 2.286,585 1920 127 300 UK9WBO, UK9XAA, UK0AAS ,• 851,560 11" 82 165 UZHK

.~"" 16.no ". " ~ "''' 2,029,566 1558 130 332
UL7EAH , U L7 EAR. UL7J AA.UKWI 297,124 ~. N'" .", 1,789,174 1838 124 211TRINIOAD ANO TOBAGO

EUROPE
ROMANIA .." 1.5&3,480 1384 121 263 UL7PBY, UL70F, U M8 MBL,

"" A 4,691,3114 3"2 122 275 """ 1,410,105 2121 12 2M

"" 1.403,360 1391 104 254 UM8MCA , U05AP , UP2BCD.
~O",. N6AAJ BELGIUM YOSKAU 236,964 ". 5(1 146

W3U 1,369,528 1249 108 278 UP2BDW, UP2BFB, UP2BFH, up·"'" .. 2,221,024 26 1 89 1. ON6WN 1SGl36 .7 " " YOllKANIP 168,350 593 42 130
N6MG 964.540 1136113192 2PAP , UQ2GEO. UFl2REE ."" .. 146.624 418 43 73 8Ul RIA YOSKGV 32,289 ." " 52 N2MM 685,875 '" 88 207URUGUAY Ll2KIM MoU72 1524 .. ", SWEDEN WA3lo1lo1A 650,084 703 105 226

UT58W, UTSSI. UV3DN, UV3TV,", • 96.922 ~, .. ~ 112KSU 325,124 1198 60 178 SK2KW 1,IS5.6!M1 2494 "'" wm 616,932 '" 85 231 UV9DU . UW3FW. t,lW3 UG ,SOT " 3B7~ 14G5 " " 11l KOp 228,005 Hl95 37 118 "''''' 667.562 11)64 77 210 ".w 346.970 m 79 142 UW3 WZ . U W9 VH , YU5SY,

'" " ""'.. 158,522 '" 41 128 5K508 405.844 .~ ~ m K4LRJ 181.068 ,~ 66 125 UY5UG. VE7DTA, W 1SK , Wl'!'S ,.U " N ,2011 ~. " " 11lKRO 130,092 '" 44 104 SK3HK 382,914 1221 ~m N4KE 124.656 ", 75 12\ W4ZRJ, W5EIJ , W5ICH. W5N R., 50,895 ... " " 11l KOl 49,350 35' " " "'~"
265,359 no 57 140

J111410 " 171,840 ~5 " .. U"'''' 41 ,019 ,~ " " "'OCW 189,214 599 49 129 CAYMAN IS. W7 EKM , W7JKA, Y05BO,.m 7 ~,... '" " " 11I KOW 13,1 1\4 ~, • " "'''' 66,930 ,~ " 00 "'.W 3,151.648 45(14 ."" '!'08BDO , Y09HP, Y09HT ,". La 14,2211 '" • " Ll2KEF 1,460 " " " ' SK1 AQ 18,«8 ,ro " " PUERTO RICO Y09KAG, ZL2GZ IIIKP4W 1,m,27S 7017 129 312

'"

"uu
u
u

"

•
••
ex
ex

""'"••
"

,
""'"'""""""""""""",,
",
",,,
,,,,
o
o,,
,,
"
'"

L
L
L,
"m
""m
""w

'"'""m
""""zw
'"'"""'",
•,,

,
p,
"

ZJ.3
Z,
Z,
'"

24 • CQ • September. 1978





-

This installment covers the exciting world of silent, video
RTTY. Techniques and commercially manufactured
equipment are discussed.

AN RTTY PRIMER
PART VI

BY IRWIN SCHWARTZ· . K2VG

II can probably be safely slated that ninety percent of
todav's electronics technology has accumulated within the
past fifteen years of its sevemv-nve-or-so year history.

The sharp growth which marked the explosion found us
roots in the period immediately following the second world
w"'

Research during the early 'forties planted the seeds for the
renaissance of solid-state techniques. Older readers will no
doubt remember semiconductor origms in the crystal sets
they admired as youngsters .

Following a long period of inactivity researchers. most
prominent among them William Shockley, astounded the
electrorucs community by demonstrating the teasabillty of
junction transistors .

With that noble contribution an ever-inc reasing spiral of
revolutionary technology began,

Radio amateurs have historically been privy to the latest
technology, from inception to final p roduct, It is common
knowledge that every aspect of our service has bee n touched
by the revolution.

The concern of this artic le will be to describe the influence
of solid-state techniques on radio teleprinting communica­
tions,

In addition to discussing methods used for processing
transmuted and received signals , commercially manufac­
tured equ ipment will be described ,

It IS my hope that, alter having studied these pages, the
reader will be in a position to understand the processes
involved and will be prepared to make an intelligent choice 01
gear

Background
Solid-state techniques have already ecnoseo the primitive ,

albeit functional , methods of amateur radioteletvpe. Modern
approaches, for example, eliminate the toroidal inductor such
as the one used in the demodulator project of ttus senes.
Operational amplifier (op-amp) technology , through what
may be considered as a process of osmosis, has supplanted
the cumbersome filter circuits which were originally used It is
now common, for instance, to bui ld a discriminator whose
frequency tolerances are much tighter than and whose tuning
is significantly simp ler than previously possib le.

Similarly, the generation of Rny tones has also been taken
under the wing of solid-state This is true for both a.f.s.k . and
t.s.k .

"recnnlca! Editor, CO
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But, perhaps most excitmq of all, is that final printed
messages appearing on a television-like screen has become
a technical and financ ial reali ty for many amateurs, The
mechanical process of transmitting and receiving Rn y will
soon be consigned to the museums 01wireless communica­
tions .

Memories
The heart of a video Rny system is rnurti-cnambereo . Each

of the chambers serves a function which is related to or
dependent on each of the others. Perhaps the most outstand­
ing chamber is that which serves as a memory.

There are basically two types of memories in use. These are
the ROM (Read-Only Memory) and the RAM (Random­
Access Memory), Regard less of which is used, information is
fed to, stored in and taken from the memory in binary term. '
That is, pieces of informa tion are encoded using D's and t's.

A ROM is di stingu ished in that it contains data which can be
read only, No modification or erasure is possib le once the
memory has been programmed. Such memories are used for
duties which never change, such as a "look-up" function, An
example of a ROM application may be using a pocket
calculator to find the square root of 688.5376 (no need to get
vours-c-u's 26.24). This information is literally burned into the
memory so tha t each time the square root of a particular
number is called for , one, and only one, answer appears on
the calculator's display.

"The word " binary" means " o f two parts ." Binary
nomenclature can be used to express data in a form which
requ ires two dig its (usually "0" and " 1"). Under circuit or
component conditions the " 0" and the " 1" may represent "off"
and "on," "low" and " high," "0 volts" and " + 5 volts," " ·3 volts"
and " +3 volts," etc.

This use must be distinguished from the mathematical
application of " binary" as a number base. Here, rather than
being written in powers of ten, asdecimaf numbers are written
( ... , 103 , 102 , 101, 100 , 10'1, 10.2 , 10.3 , ... ) , binary numbers
are based on powers of two ( ... , 23 , 22 , 21 , 20 , 2,1 , 2.2 ,

2 .3, . , . ).
The decimal number 526 can be represented as

1()2 10' l ()O
526

In the base two , using binary notation, 526 becomes



-

Fig . 1-lIIustration of a 1024 x 1 RAM (also called a 1k RAM).
This RAM can store 1024 one-bit pieces of information.

Fig . 1 shows a picture ot a typical RAM. The one in the
illustration might be, for example, a 1024 x 1 RAM (also called
a 1k RAM) , meaning that it can store 1024 one-bi t pieces of
information. There are other combinat ions and limits of stor­
age availab le.

Unli ke the ROM , the RAM presents great flexibility of use. A
ROM is proscribed lor look-up func tions only. A given p iece of
input data uniquely determines the resulting piece of output
data. This is not so with a RAM. Information from a RAM can
be constantly updated, changed or molded to suit its particu­
lar design needs.

By using a ROM for specific duties and the RAM for flexible
duties a very powerful electronics tool is realized.

•

•
••••

HA L R VD· 1005 visual display unit.

IA~--

•

•

The Video Converter
A video converter is used to take binary-encoded Murray

code, convert it into ASCII and then drive a cathode-ray tube
circuit for p rinted output of the message being sent.

The device is quite complicated . A complete discussion of
its intricacies and subttties is beyond the scope of this art icle.

The example to be used In this installment is the HAL
Communications Corp.' Model RVD·1Q05 Visual Display
Unit. This unit has complexities not necessary for minimal
station performance. It is a very sophisticated and versatile
piece of equipment. Following is an outline of its operation.
Refer to fig. 2.

A sh ift reglster5 accepts and stores the first six pulses of a
seven-bit incoming cha rac ter (The seven bi ts are the "start"
pulse, the five character-encooement pulses and the "stop"
pulse. The stop pulse, however, is not stored in the shift
register) . The pulses are received in serial form (one after the
other) and are made available at the outputof the shift register
in parallel form (all at the same lime). See fig. 3.

The Murray-encoded characters then move to a read-only
memory (ROM) which converts the encooement to ASCII.

The ASCII-encoded characters are now prepared for trans­
fer to the page memory.

It should be noted at this time that memory circuits operate
independent 01 the display seclion circuits. The two sections
interact only when a character has been parallel-assembled
and ready for transfer.

The video converter's operating speed is switch-selected
through a choice of one of four oscillators. Each oscillator
runs at a speed of 2' 1 times the baud rateeof the input signal .

The oscillator output passes through a cnvioe-bv-z» ci rcuit
(thus effecting a fmat operating frequency of 2' or 1Btimes the
input baud rate), whereupon it drives the i nput clock bu s,"

The RVD-100S has a unique Input cond itioning ci rcuit.
There are two possible ways to connect the visual display unit
into the station loop circuit, viZ.•

(1) Direct coupling from the RTTY demodulator (on recep­
tion) . in which case the input appears as changing
voltages;

Data out

+5 .... P
,,,, 1024 x 1

s
•
a,,

Write Enable

Data in

Particularizing the use of ROM 's 10 this discussion, their
services are caned upon for the transmutation of Murray code
into A$Cll. l For example, if the leiter "F" is p ressed on a
keyboard it is encoded as MISIM/M/S (or. in binary form, as
10110) into the ROM and then changed to the ASCII equiva­
lent (0110100) . Note that the ROM changes a five-b it' en­
codement into a seven-bit encodement. A ROM designed for
Murray-to-ASCI I (sometimes called "<Baudot-ta-ASCII ") con­
version can do only that and nothing else. ROM"s are very
specialized devices. See the inset for a discussion of how a
ROM works.

A RAM can be used for retr ieving data from anyone of its
locations ("addresses") , at any time and in any order. Its
stored information is not immutable as in the case of the ROM .
In addition. whereas a ROM 's memory lasts only as long as
power is applied to it (th is condition is called volatility), a RAM
can store information with no power applied to it (nonvolatil­
ity) .

29 28 27 26 25 2· 23 22 2' 20

100 000 1 110
or 1000001 110.

Although the binary representation (10000011 10) seems
more unwieldy than the deciman notation (512), the former
allows for easier use in electronics applications. Simply let a
" 0" represent a switch that is open and a " 1" represent a
switch that is closed. Using this approach. it is possible to
encode, process and read data through a computer. for
example. See any text which discusses Boolean Algebra lor a
much deeper look at binary mathematics and its applications
to electronics .

2ASCII is an acronym for "American Standard Code for
Information Interchange."

3A "bit" is the smallest unit of information in a code . In Morse, a
"dit" is a bit. In Murray or ASCII, a "mark" or a "space" is a bit.

A combination of bits is called a "byte."

·Box 365. Urbana IL 61801.

SA register having the capability of serially shifting the data
from each stage of the register (memory) to an adjacent one.

SA " baud" is the reciprocal of the duration of a bit . where lime
is measured in seconds. For example. if the length of a mark
(or space) is 22 ms (.022 s), then the baud rate is

....L = 45.45.

.022
This is, in tact . the baud rate for 60 word per minute RTTY
operation .

l A " clock signal" is used to synchronize the operation of
several stages of a circuit. A "clock bus" is a link or group of
links joining the clock (oscillator) with the rest of the circuitry .
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Fig. 2 - Block diagram of the HAL Communications Corp. RVO-fOOS Visual Display Unit. The lighter shaded stages comprise
the input section and the darker shaded stages comprise the memory and display sec tion,

Using shift·register to change a
pulse sequence from series to parallel.

Fig. 3 - Using a shift regis ter to change a pulse sequence
from serial form to parallel form.

or
(2) From the station loop (on transmission), in which case it

is necessary to convert the current (usually 60 mA) to a
voltage signal of appropriate level.

In either case, the final requirement is feeding the Input
data line with the required voltage. See fig. 4 for HAL's
solution of the voltage/current input problem.

The bit synchronizer phases the input pulses with the
c lock Input pulses. This prepares the signal for entry to the
assembly register. When no characters are being received
(themark-hofd condition), the divide-by-16 counter runs free;
when a space is received, indicating the end of a character
bit sequence, the counter is reset to "0" and is ready for the
next clock pulse.

A logic change from "0" to "1" shifts the assembly register
one stage. The change occurs in the middle of a select pulse.

At some point the assembly register will fill up. A character
detector determines when the last start pulse can enter.
When this occurs, the start bit and five character bits occupy
the assembly register's six positions, whereupon a command
is generated by the character detector, which allows the six
bits 10 enter the buffer register. The bits are slored while one
character is moved to the page memory. The assembly
register is then reset and prepared to receive another charac­
ter.

>., Bit'- .[0
Bit 2•,~

~.~ Bit 3 . [
" , . [
• 0

Bit 4
0-.- Bit 5

~
•
~

Bit 6, • .. ••••

>•
!
0_
~ ]!, -
E ,.- .
• 0.'::' c:· -·-!,
•

The RVD-1005 contains two ROM's which act as code
converters. One ROM stores the ASCII codes for letters-case
Murray characters; the other stores the codes for figures­
case characters. Only one ROM is active at one time.

Once an incoming character has been assembled, stored
in the buffer register and converted to ASCII, it is ready for
transfer to the memory and display section.

Memory and Display Section
The memory and display section stores the character

codes supplied by the input section, converts each one to a
pattern of dots to form the display, and generates a compo­
site video signal to drive the monitor.

The system incorporates three different memories. The first
is the page memory, into which the incoming characters are
written. Each time a row of characters is to be displayed, forty
characters are transferred from the page memory to the line
memory, where they are stored temporarily and supplied,
one at a time, to the character generator circuitry. A ROM in
the character generator converts the ASCII codes to the
pattern of dots needed for the display.

Demodulated Reception of RTTY Signals
Part 111 of this series (CO, February, 1978) described the

basic theory behind the operation of an RHY demodulator.
The block diagram of the TU appeared in fig , 4 (p. 31). The
string consisted of a bandpass filter, a limiter/amplifier, a
discriminator, a detector and a keyer. The construction
project associated with the article was a simplification of the
fundamental converter. HAL Communication Corp.'s ST-5
demodulator follows the block diagram closely and, in that
regard, it will be used to present the operation in greater
detail. Refer to fig. 5.

The receiver audio output enters the demodulator at Jl.
Resistor Al provides a 560 ohm termination output for the
receiver, As a result receive rs with output impedances be­
tween 500 and 600 ohms will perform best with the unit,
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CIRCLE 16 ON READER SERVICE CARD

although, for receivers in the 4, 8, or 16 ohm range, an
Impedance matching transformer will max imize the demod­
ulator's performance,

Diodes 0 1and 02 provide protection against any transient
static bursts that might enter the TU, Resistors R5, RB and

(adjustable) R, allow varying of the limiter switching level for
minimum distor tion. Cz and Rg provide power supply decoup­
ling, as do C3 and R 10.

OA 1 (a 709 op-amp) acts as the limiter/ampl ifier. You will
recall that a limiter/ampli fier processes the RTTY signal so
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Fig . 4 - The input conditioning circuit in the HAL RVD-1 OQ5.
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For super operator convenience,
Our keyboard works in MORS E, BAUOOT, and ASCII codes and controls the terminal, too.
You can edit a message , program the HERE IS message, send the "QUICK BROWN
FOX ..... test message , c ha nge speeds, and change the terminal modes,all from
the keyboard itself. In fact , the KO S (Keyboard Operated Switch) fea ture even turns
the transmitte r o n a nd o ff from the keyboard , The OS·3000 KSR also features full-length
72 c ha racter lines (16 lines per screen), 5 speeds of BAUDOT and ASCII RTTYand Mo rse
code from 1 to 175wpm (Version 3), and word wrap-around to prevent splitt ing of words at the
end of a line. When combined with the HAL ST -6000 Demodulator , you have the
ULTIMATE in RTTY equipment.

OS·3CMXl KSR Version 3 (MO RS E, BAUOOT, ASCII) $1575.00
DS·3OC() KSR Version 2 (BAUOOT & ASCII only) $1195.00

Write for our latest catalog & RTrY guide.

HAL COMMUNICATIONS CORP.
Box 36S
Urbana, Dlinois 61801
217-367-7373

Fo r our Overseas customers:
see HAL equipment at:

Rc hter & Co.; Hannover
I.E.C . lnterreko: Bissone
Vic:om Imports; Auburn, V" ., Australia



Write today for HAL's latest RTIY catalog.

--. --.. ~"­-- ..- - -- .- ....-,-- -

HAL COMMUNICATIONS CORP.
Box 36S
Urbana, Illinois 61801
217·367·7373

For our Overseas customers:
see HAL equipment at:

RIChter & Co.: Hannove r
I.E.C. lnterrelco : Bissone
Vicom Imports ; Auburn , Vic., Austra lia



that the mark and space amplitudes are always the same,
regardless of the input conditions.

LI -C1 (and CrA. If necessary) act as the mark filter, being
tuned to a frequency of 2125 Hz. 12-Ce (and C8A, if neces­
sary) act as the space filter , being tuned to 2295 Hz for 170 Hz

ROM programmed lor
decimal ·la-binary encodeme<l!

o
Inset

2 '
o
1
o
1
o
1
o
1
o
1

•
•

9

o
o
o
o
o
o
o
o
o
1

A B C 0

o 1 , 0

Binary OUtput (parallel)

7

,
,

Decimal Input

0 1 2 3 4 5 6 7 8
• • • • • • • • •
• • • • • • • • •

1 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0
0 0 0 1 0 0 0 0 0
0 0 0 0 1 0 0 0 0
0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0

B inary Output

2 ' 2' 2 '
0 ..................... .......... 0 0 0
1 .... .. ...................... .. . 0 0 0
2 ............ .... ...... ....... .. 0 0 1
3 .................. .... ......... 0 0 1
4 ............................... 0 1 0
5 ............................... 0 1 0
& .................. ............. 0 1 1
7 .................. ............. 0 1 1
8 .............. ..... ............ 1 0 0
9 ...... ......................... 1 0 0

,
>

.~ 3•
This inset Illustrates the

operation of a read-only
memory (ROM) for use as a
oectmat-to-binarv encoder,

The input IS fed to the
ROM serially. that is , one
impulse after another. In the
case of the cecimat Input,
however long it takes to feed
the ROM one pulse (bit) , it
takes len times as long to

feed the whole byte, i.e.. ten bits. Note that every decimal
number is encoded by a series of ten bits. Potexample.
the digit "6" is encoded as 0000001000, For each dig it, 0
th roug h 9 . there IS one, and on ly one, binary
representation.

Follow the current path through the ROM lor the d ig it
" 6." A pulse enters the ROM (arrow attett) and passes
Ihrough diodes 0, and 02. eventually emerging at points
Band C at the bottom of the picture . The pulses at Band
Care 1'So There are no pulses at A and 0 ; they are
therefore D's. Hence, tne binary output is 01 10, which is
indeed Ihe binary encodement for "6"

The b inary output is in parallel form , r.e., all the bits
emerge simunaneousty.
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Fig. 5 - Schematic diagram of HAL 's ST-5 demodulator. Only
the indigenous circuitry is shown. The power supply and

control sections have been omitted.
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E/ectrocom Model 400 converter.

•
:•• -.

.- - -

•
• -• • - .

The Model 400 fro nt panel d ig ital knob selects shi fts up to
1000 Hz, while two knobs on the Model 402 independently
select the mark and space frequencies. Both models can be
preset with any tone pair between 1000 and 3200 Hz.

The umts feature matched fitters, precision'nneer detec­
tors, b aud- rate selecto rs, bias compensation and semi­
d iversity c ircui try. Also inc luded are a CAT monitor, autostart
with solid-state motor swtiching, annspace. markhold. EIAf
MIL spec output voltages and a constant c urrent loop supply.

Both umts are very sop histic ated and are designed with the
most discriminating amateur in mind.

The 400 and the 402 are each ava ilable either as a table
model or for rack mounting.

The Model 400 costs $690 and the Model 402 costs $735 .
Flesher oilers a series of k its for the AnY enthusiast.

627 Frwnont Ave.
(P. O. Box 267)
South hAdena. c.. 11030

An Equipment Potpourri
The number of manufactu rers and, thus, the amount of

video Rny equ ipment, is on the increase . Whereas as
recently as five years ago there was less than a handful of
sou rces 01 commercially manufactured video gear, today
there is quite a large number. The greater the number of
c hoic es, the greater the confusion, apprehension and opin­
ions about which to buy.

I w ill try, as objectively as possible, to present what is
available, what the equipment can d o and what the expected
price would be. The final decisio n, of course . rests with the
person who pays for the gear-you.

The manufacturers w ill be presented in alphabetical order.

shift or to 2975 Hz for 850 Hz shift. Variable resistor R13 is used
10 balance the amplitudes and band-widths of the mark and
space filters.

The De. 06 combination provides full-wave rect ification of
the mark sig nal, as D7. De does for the space signal. The
outputs 01these detectors are combined through A2l and Au
and appear atthe input of OA2. The R21 -R22-C17 network is a
low-pass filler. The exact value of. C17 is a function of the
speed of the Any signal be ing processed.

OA2 (another 709 ap-amp) shapes the output waveform
into a square wave whose positive volt age corresponds to a
mark and whose negative voltage corresponds to a space.
The output of OA2 enters the keying transistor, 0 2, which
keys the loop ci rcuit o t the teleprinter. C16and Hae com bine to
supp ress voltag e transients induced by the selector mag­
nets.

Dovetron manufactures three major p ieces of Rny equip­
ment. Each is top-of-the-line and state-of-the-art.

MPC-1000C. Standard fe atu res of this unit includ e con­
tinuously tuneable mark and space channels (1000 Hz to
3200 Hz) , dual-mode autostart. and an internal high level
neutral loop keyer (20 to 60 mA). Both MI L f.s.k. and EIA
outputs are provided to r d irect interface to a microprocessor
and video te rminal unit. $545.

Electrocom Model 402 con verter.

MPe-1000CR. On this unit , a front panel switch permits an
internal signal regenerator/speed converter assembly to
electronically " gear shift" between 60, 67 ,75, and 100w.p.m .
operation. All incoming and outgoing signals are regenerated
to less than 0 .5% bias distortion . The unit is also available w ith
digital autostart . $695.

MPC-1000RrrSR·500. This piece of gear p rovides pre­
loading and rec irculation 01 a 200 character FIFO memory, a
keyboard-controlled word correction ci rcui t, variable charac­
ter rate, TO inhibit, a triple tone pair a.t.s.k. kever and a
character recognition/speed determination d igital autostart
mode. $895.

Electrocom manufactures two major pieces of ATTY
equipment. Both come under the umbrella of the Series 400
Converters.

TU.170. Thi s un it is small (7 -Y4" x 3- Y4" x 7-1f2 " ) . How­
ever, its size belies its performance.

Flesher TU-170 converter.
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Features inc lude a 115 v.a.c.. 15 watt power supply,
three-stage active mark and space filters, a mark-hold c ircuit.
autostart. a bu ilt- in 60 mA loop supply and loop switching
c ircuitry. The un it is housed is a metal and plastic cabinet.

In addit ion. the TU-170 has, for a.t.s.k. operation. a 200 mV
sine wave output. uses phase coherent frequency shift, and
contains a standard mark frequency for 2125 Hz. All inputs
and outputs are TIL compatible .

The unit has a large tuning meter or can be connected to a
scope for a "+" display as an aid to tuning. The kit sells for
$149,95, or it can be bought wired and tested for $2 19,95,

OM-170. This demodulator is designed for 170 Hz shift use
and Includes an anti-space circuit and autostart ou tput with
adjustable threshold and programmable start and stop dis­
plays

It is available in kit form or ready-assembled. All compo­
nents are mounted on 2.95 x 5,25 inch photo-etched . p lated,
g lass-epoxy ci rcuit board , notched for a 12-pin edge connec ­
to r.

The kit sells for $39,95 and the wired version sells lor
$59.95. A board connector is available lor $2.

Flesher OM-170 demodulator.

HAL COMMUNICATIONS CORP.
Box 365
Urbana. llhnors 61801
2173677373

HAL offers a c omplete line of video Rny equipment. Gear
can be purchased either Ind ividually or as "sets" 01units. The
equipment is up-to-date state-of-the-art. Some units can be
bought as a kit.

Demodulators

For the experienced builder, HAL offers the popular ST·5
and ST·6 demodulators in kit form. The units are offered in two
packages. The ST-6K package inc ludes the demodulator.
cabinet , crystal tone keyer (formerly the XTK-l oo) and d is­
criminators lor 170, 425 and 850 Hz stufts. The'ST-G features
input bandpass fitters. w ide dynamic range limiting . a bal­
anced discnmtnator. an active low-pass filter. automatic tone
control (ATe). autostart and antispace, The tone kever of the
ST-6K is crystal controlled assuring accurate tonetrequen­
c tes at all times. The ST-5 package includes the demodulator.
autostart (formerly the ST-5AS), aud io tone keyer (formerly
the AK-1) and a Bud 2110 minibox for use as a cabinet. The
ST-5K package features wide dynamic range limiting, a
balanced d isc riminator, a solid-state loop swi tch, au toslart, a
tun ing meter and the AK-1 a.1 s .k oscillator. An unscreened
and undnued Bud 2110 minibox is provided for tailori ng for
requ irements The 5T-5K sell s for $125 and the ST-GK sells for
$275.

The ST-5000 demodulator prov ides Rny perlormance on
both the h.f. and v.h.t. bands. Features such as a hard limit ing
front end, acnve d iscriminator and an active detector are
contained m th is unit. Wide and narrow shift (850 Hz and 170
Hz), normal o r reverse sense, au tostart . self-contained high
voltage loop supply and an audio tone keyer are standard.
The unit sells lor $275.

The ST-6000 is HAL's top-of-the-line demodulator. The
5T-6000 provides an outstanding abil ity to recover h.t . Rny
signals, despite noise, interference, or weakness . Features
include a mul ti-pole active filter front end, wide dynamic
range limiter, either I.m. or a.m. reception . active filte r dis­
c riminator and low-pass lilters, and an internal crystal­
controlled a.t.s .k. tone kever .

The automatic threshold control and the decision threshold
hysteresis features minimize the effects of se lective fad ing
and multi-path distortion 01 a RTTY signal. The ST-6000 is
available with either "high tone" pairs or " low tone" pairs and
receives and transmits 170, 425 and 850 shifts. Other fea­
tures include an internal loop supply. KOS (keyboard oper­
ated switch) , eutostart. antispace. optional oscilloscope tun­
Ing indicator and a rear panel with input/output c onnections
lor interlacing with other data handling equipment.

The ST-GOOO sells for $495 with a tuning meter and $595
with a tuning scope,

HA L 05-3000 KSR and ST-6000 converter.

Isac E
.-&.

P5-170. This unit is a bandpass preselector designed with
an optimum characteristic for 170 Hz shift. II features select­
able filter output or hmiter output.

The P5-170 uses lour stagger-tuned, cascaded stages to
achieve a flat-topped. steep-skirted response with a roll -off of
80 dB/decade . The bandpass preserector has unity gain with
the passband. with 3 dB cutoff frequencies of 2040 Hz and
2385 Hz and 20 dB cutouff frequencies of 1925 Hz and 2560
Hz.

It sells for $11 .95 in kit form and $21.95 wired.
FS-1 . The FS·1 is an audio frequency shift oscillator. The

unit is completely solid-slate, eliminating the use of toroid
inductors and is thus quite small (2 .5 x 2.75 inches), As a kit it
sell s for $23.95 and as a factory-wired unit It sells for $34.95

10-1. This un it was designed as a plug- in identif ier for the
HAL 5T-6 terminal unit. It features adjustable speed and is
compatible with other keyers. The program is easily changed
It has a 127-bit c apaci ty in its d iode matrix .

The un it comes with 50 programming d iodes. It sells for
$26.50. A board connec tor is available for $2 .

TMT. TMT is a ten-mmute stat ion tuner for identificahon.
One LED readout ind icates the number of minutes since the
last 10and it can be used to automatically start an identif ier. II
sells for $21 .95 as a kit.
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Keyboard

The DKB-2010 can be used for transmillmg either Baudot
or Morse code . In the Morse position , the keyboard can send
in a range from 8 to 60 w.p .m. In addition , the DKB-2010
features a buud-m "here is" identification message, four
speeds for ATTY, tour weights for cw., an internal sidetone
oscillator, a RTTY bell, and a 128-character buffer memory.
The 2010 1$ compatible with either grid-block or cathode c.w.
keymg circuits and can be used In either current loop or
RS-232 AnY circuits. The DKB-2010 costs $395 and the
EMO-128 butter costs $85.

_......- .. • "'w..,
~-

.._. ..-~ - - -- "••- •• --.- -, --- .-. -
•

Into-Tech Model 93 terminal undo

Info-Tech Model 200 tn-moae converter.
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regenerates a keyboard output by use 01 a UART and has
built-in c w. 10 which can be programmed at the factory for
your particular call sign. $239.50

The Model 200 is a tri-mode (Morse, Rny and ASCII)
converter.

In its Rny mode. the 200 is speed selectable at 60. 66, 75
and 100 w.p.m. and features automatic video indication of
incoming speed and has a digital input on its rear panel.

The TU part is shift selectable for the three standard shifts,
has a switch-selectable limiter, a normal/reverse SWitch.
mark-space LED's for tuning. active filters, digital output and
loop keying.

The Model 200A (32-character video) selts for $500 and
the Model 200B (72-character video) sells for $525.

Visual Display Unit

The RVD-100S features four switch-selectable speeds,
automatic carriage retumzhne feed and unstuft-on-space.
The 1005 can be used with either a TV monitor or a standard
TV set (a description of TV set conversion to a monitor is
covered in the operetmq manual).

It sells for $395.

INFO-TECH IIICORPORATED

HA L DKB·2010 dual mode keyboard.

Info-Tech Model 150 RTTY keyboard.
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Specializing In Digital Elec tromc Systems
2349 Weldon Parkway 51. Louis, Missouri 63141 (3 14)576-5489

Info-Tech offers a long line ot sotio-state video RTTY
equipment. The Model 75 is a receive-only (RO) converter
that will change audio from a receiver into a composite video
signal to drive a morutor.

The 75's specifications Intcude an 8~600 ohm audio input
responding from 1200 to 3000 Hz, switch-selection of 170,
425 Of 850 Hz shift, switch selection of 50, 66. 75 or 100
w.p.m. signals , a two-LED tuning indicator, switch-selectable
audio limiting and a normal/reverse switch.

The Model 75 sells for $324.95 lor a 32-characler line and
$344.95 for a zz-character line.

The Model 93 is a combination demodulator, Video
generator and shift kever. It operates on any of the three
standard shifts In addition to the features it shares with the
Model 75, the 93 regenerates an incoming signal using a
UART (Universal Asynchronous ReceiverITransmitter), con­
tains autostart circuitry, has a front-panel transmit switch,

• . "
....."'" '...,

. '
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The Model 150 RTTY keyboard features the four standard
speeds and the three standard shifts . It has built-in a.f.s .k.
and a provision for bUild ing in a c .w. 10. It also contains a 64
character buffer , automatic carriage return/line feed (selec t­
able for 64 or 72 character lines) and a standard typewriter
keyboard fo rmat.

The unit sells for $289.50.
The Model 300 is a tri-rnode keyboard . In its Rny mode the

300 features the four standard speeds and two sh ifts (170
and 850 Hz) , II has buill-in keyboard p rogrammable c .w. ID. a
built-in " RY" generator. automatic carriage return/line feed
and " loop" and "a.t.s. k." outputs.

In addition, the 300 features a built-in "quick brown fox"
generator (for all three mooesj. a 700 character buffer. ten
recallable, user programmable message memories of 120
characters each, "Ca" and "DE" keys and much, much
more.

The Model 300 keyboard sells lor $425.

MICROLOG
C 'O • ~ 0 • A T I 0 H

4 Professional Drive - Suire 119
Gaithersburg, Maryland 20760

Telephone (301) 948·5307

•

.....

MicroJog AVR-1 video convener and monitor.

The Micrcloq AVR·l decoder converts Morse and Any
from the aud io line of a receiver into an alpha-numeric visual
d isplay . The decoded characters are presented on any
standard video monito r in pla in text, featuring an easy-to-read
format of up to 62 characters per line. The system will
automatically start a new line and scroll up previous text
withoul breaking up most words .

The unit measures 17.8" x 3.7" x 9.5" and costs $349. A
match ing 12-inch video monitor is available for $149.

The Xitex Corp.'s SCT·l00 allows the user to assemble a
complete RTTY station with a few additional parts .

The uni t features 16 line, 64 character per line d isplay
capability using a 5 x 8 dot matrix for the characters.

Full upper case and lower case alpha, numeric . Greek,
common symbols and some special graphics characters are
provided on the on-board character generator ROM. Four

Xitex SeT- loo video terminal unit.

user-p roqrarnmatna baud rates are provided. ASCIl1 1Q and
300; and Baudot 45.45 and 74.2.

In Rny operation. the 60 mA Baudot interface connects
directly to most l.s.k. terminal units and, when not In use, can
be switched 10 ASCII mode for home computer use. " Lette rs"
and " figures" commands are automatically generated as
required . Keys on the ASCII keyboard wh ich generate
characters haVing no Baudot equivalent are ignored .

There are three variations on the unit that can be pur­
chased : SCT-l00A is an assembled and tested board with a
complete documentation package ($185); SCT-l00K is an
unassembled kit including all components, p.c . board and a
complete documentation package ($155) ; SCT·l00P is a
partial kit including a Mostek 3870 microprocessor chip,
character generator ROM, crystal, p.c. board and complete
documentation package. The parts requ ired to assemble the
kit are spec ified in detail ($95).

The documentation package alone costs $3

Conclusion
It should be pointed out that video equipment resources

are not limited to the commercial manufacturers. There has
been a wealth of literature published in amateur journals and
in topical books that will represent a virtual cornucopia of
Information to the interested operator . However. throwing
caution to the wind is not a p ractica l procedure for one who is
interested in home-brewing video RTTY gear.

As can be seen from the desc ription of the techniques and
the commercial gear, undertaking such a- project is reserved
for none but the most knowledgeable among us. A solid-state
video converter is not a weekend project by any means
However, if you are inte rested In g iving either the most noble
or the most rudimentary project a try it would be advised to
research the situation thoroughly before buying even so
much as a resistor .

I would like to thank all the readers of this series lor adding
10 my enthusiasm for writing it. In add ition, I would like 10
express my gratefu l apprec iat ion to Harlan Kramer,
WA2HPS, for the photography.

In Ihe future I will write about various aspects related to the
adventure of radioteretype. If you have any ideas about a
topic . p lease drop me a line. II
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"Never before••. had such a large group of amateurs come from so many
different places and backgrounds to a place so far away with such
widespread support to accomplish a single goal." ·WA9INK

Clipperton
A Dream Come True

Part II
BY CHARLES SINGER ' , WA91NK

Don, N6fC, at the OSCAR operating position. Note the skivvies in the background,

Memorial plaque mounted on Clipperton
Rock.

and seventeen individuals during the coming
seven days For several hours our Avon rub­
ber raft went in and out countless times to set
on the sbore beach what seemed to be
enough materia! to seusfv the needs of a

signal corps brigade That first day every­
thing from «eyers to generators had to be
carried from the landing point over 1000
rocky meters to Bcuqamville

By about 3 p.m. local time that day, March
20, those of us still on the Phillippa were able
to hear F0 0XB blasting through on 15 meter
s.s.b. starting with an inaugural e)(change of
Signal reports with N6ND in San Diego. Since
allot the Atlas aso.xt.transcevers had gone
ashore by then, we were using an Atlas 21 O-X
listening to the transmit trequency only As
we had heard about after several other
Paciuc expeditrons. mere were comments
from unidentified American stations on the
F0 0XB transmi t frequency , but this did not
phase Onvrer. the first to opera te from the
island. because he was listening to the rece­
rve frequency some kilohertz up and because
Oliv ier's Iron operat ing d iscipline would
otherwise not permit giving these "police­
menva second thought

Herb, Doug and t did not stay on the island
the !lrst night. and as we tuned across the
bands with the lill ie Atlas we suddenly failed
to hear any signals emanating from the is­
land We saw a t1ashJight aimed in our direc­
tion rrom the beach signalling the letters
F-O-O·D. In their haste to gel on the air, the
men on the island had not thought 01the most
basic element 0' survival. later. they were on
the air to explain a genera tor failure The
hunger for contacts kept Ihem going through
the small hours of the morning into the dawn,

The lollowing morning Jell. Kim and I went
ashore with breakfast and some of the
smaller Items that had been forgotten the
afternoon befor e We lugged various pack­
ages over the rocks and onto the blanched
sand from which they would be carried the
distance of me nat area that led toward
Bouqamvute As Jell and I approached the
shade of the coconut grove I saw my first
crab, an orange creature about two inches
across With six legs, two claws and a pair of
beady eyes By the time we had qotten
through the foliage to the hut In which the
French had placed their sleeping bags. I had
seen my 1OOOth crab I was convinced that if
they ever extend the recent series of horror
litms such as "Ja ws," camera teams could
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W ith the precedent of setting fool on what
seemed 10 us to be the moon, our assignment
became one of putnnq ashore enough
amateur radio and camping equipment to
provide for at least three separate stations

*2118 28th Street S, Sacramento CA
95818

Clipperton, March 20, 7g78. The deserted
ato/I which our advance landing party had
just set foot on could have been mistaken by
an untrained eye for Gilligan 's Island. but to
us it was as though the mein vault of the Bank
of France had just been opened for the first
rime in twenty years and we had been given
seven days to carry our one by one 8S many
gold coins as we could. We had awakened
from a DXpeditioner's daydream of landing
on the rarest country in the world to absorb
the rea lity of 8 great adventuf6_

38 e CQ e September, 1978



The French tTi-eoior graces the island. Next to the flag stands a coconut tree which pro­
vided refreshment for the DXpeditioners.

come to Clipperton to shoot a feature called
"Crabs" without the need for a special effects
man. The crabs are everywhere and eat every­
thing that is not moving, including crab meat.
Actually, the crabs are qune timid. and I fig­
ured that if I looked like them I would be shy
100.

Jell and t made our way through the
branches and broken coconut shells to the
rusted, filthy. 75-Ioot long abandoned French
Navy quonset building and peer down the
long co rridor In the direction from which we
could hear a loud s.s b pileup. In the building
were many rooms , the first 01 which was lined
with shelves marked with the names 01popu­
lar French wines. the obligalory "wine cener"
of a long since departed French SQuadron,
which was now to be our kitchen . Passing by
about 20 rooms . empty except lor a few
rusted storage lockers, we came 10 the 20
meter F00XCIF00XH staucn . which was
being used by Jacques and Onver as they
were finishing up a European pileup. Step­
ping oors.oe. I could see on the left our 20
meter monobander on a 5O-100t mast, se­
cured by the rema ins of a French military
radio mast which had been bent 10 the
ground by a typhoon. On the fight was our 2.4
kW generator on a slab of cement that must
have been the floor 01 a tent long since blown
away. Not far straight ahead was the 10iSOf
160 meter F0 0XFfF00XA tent, where I found
Happy in the process of trying to satis ly the
seemingly unquenchable thirst 01 a ten-meter
c w pileup.

In the distance. beyond the 15f40 meter
F0 0XD/F0 0XB/F0 0XE tent , I could see
Jean-Charles carrying a piece of cloth in his
hand head ing down the flat plain with Fran­
cots in the d irection 01a pole. II occured to me
that the two were about to perform the ulti­
mate ceremony, that of planting the French
trico lor on a distant French overseas territory.
The flag thai must have been left there by a
military mission 01 the past had long since
d isintegrated, and this flag that had only two
weeks before vanished from the Ministry of
Justice bu ilding in Paris, was now to reap­
pear on the other side of the g lobe , Prancers
cnmeo up the ts-toot steel rod to a small
pul ley, stuck a rope through it and hoisted the
flag as il to proclaim this forsaken atoll as
French soil.

Following that almost unseen moment of
glory we returned to the coolness 01the 15140
meier tent where Doug Murray and Bernard
Chereau were busy logging Europeans on 15
meter c, w. during one 01 the best days of
propagation that I had ever seen or so it
seemed at the time . Gus Browning was
quoted once as saying that a rare call sign
tends to improve signal strengths by 20 dB, I
now knew what he meant because I had
never heard so many Europeans since I had
been in Europe , This occasion was also the
first in which I had ever seen Doug Murray in a
pileup suuaron. and I was pleased to see the
expertise with which he could tog stations at a
rate approaching 180 contacts per hour and
the oeorcaron which would keep him going
not only that nrst day but later on when the
nove lty of operating Irom a rare location
would wear all .

A little anxous to partake 01 the action
myself. I returned 10 the 1018011 60 tent,
where I lound rooov stili plugging away at a
stateside c w pileup I managed to get
Hoppy to relinquish the key for a while and
took. over the pileup , All er a lew pages of log

sheets it occured to me that most of the
callsigns on the pages I had completed were
of the 1 x 2 variety. those serious DXers who
had been waiting for us after seeing our
frequencies mentioned in the major OX bulle­
tins,

This was the firsl time I had been on the
working end of a pileup in over two years.
since my lastoperation as C3 11L, and despite
the tactthat the stations I was working could
express themselves only in dots and dashes I
was espec ially sensitive to tnen special ex­
citement which comes only when contacting
a new country. At the same nme I recalled my
theory that the thrill of conquest in OX in·
valves the act of mak.ing an operator at a
distant station wnte the callsign-the radio
name-of the operator ca lling In a list of
contac ts as if by remote control. as II the
operator calling were able to reach out With
his hand over a distance of trocsencs of
miles to record hIS name on the pages 01the
history of a far-off land. Noother activity offers
that sense 01 power and accomplishment,
and it is a unique expenence to act as the
Instrument of so many people In so many
different parts 01 the world In a short space 01
time.

I would be able to operate all bands, 80
through 10. during my week. at cuooertoo.
but the real pleasure I would have during the
course 01the operation would be to sludy the
surplus of skills and talent that each of the
other operators displayed. The success 01
the Clipperton amateur ellort was not lust that
we had 16 operators 01 differing back­
grounds and strengths which complemented
each other, it was a fortunate ci rcumstance 01
16 highly competent amateurs whose indi­
vid ual lifetimes of experience were compres­
sed into one all-out campaign. II we Installed
each of these operators on different islands
and at d ifferent times. each would have re­
turned with noteworthy results. On Cli pper­
ton, the extraordinary was commonplace, All
we can offer to those who were not there is
each person's trademark,

You will remember Jacq ues as ihe fellow
who would somehow pull out your call even if
you didn't pronounce it co rrect ly that time and
then return with "five-nine. OK?" Hugh was the
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Clipperton Rock, as seen from the island.

Home on Clipperton Island.

fellow who would ret the American stations
that below 14 200 they were out 01 band, then
"Allright now, reuas. fourteen ten fourteen
thirty". Jacky was the fellow you could always
recognize because you knew his voice from
Mayotte.

Doug was the fellow with real fast , cris p
c,w who would hesita te for a moment while
he would tell his logger that the ca ll wasn't
WB6VDF but WB6VDH, Bernard was the tel­
low who had copied the call correc tly the urst
lime.

Alain was always identifiable because he
had brough t a sideswiper from France for
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Inside the Clipperton shack. Left to right: F511, F6ARC. F9JS, Henri (S WL) . and F5fE.

Alain, F6BFH and Andre. F6AOI working on the logs on the Phill ippa.

the Swiss diver. To me, Henry exemplified the
quiet strength that t have always associated
With my Swiss ancestors I had the impres­
sion that II Henry oron r have such a pleasant
oersonautv he could have bent anyone of us
Into a pretzel.

During the days of the Clipperton amateur
activity. operation went on at all three stations
around the clock, and it was rare to see any of
the Atlas transceivers sitting unused Never
were we at a loss for a large number -ot
stations calling us. Not only had we come to
the island at a time of good propagation, but
at any hour at least three bands would offer
good conditions to the largest concentration
of stations in the world . in the United States
Cuppertoo is in something of a unique posi­
tion geographically for contacting the United
States because it is just about the righ t dis­
tance to reach all parts of that country at the
same time, Contrary to a popular misconcep­
tion, the W6's really have little aovamaoe over
the other call areas , since Clippe rton is rather
centrall y located due south 01 the stale of
New Mexico. Although we did not keep
score, it is almost certain that we worked all
states on both modes of all bands 80 through
10. Under such conditions our only real con­
cern was to work as many of the two other
targest concentrations of the world 's ama teur
stations in Europe and Japan. We especially
wanted to maximize our efforts to trcse two
areas because almost all of the growth in the
Japanese amateur popuranon had taken
place In the last ten years and because only
one European had reportedly been able to
work F08AT in 1958,

Typically, we would have eocct ten hours
01 toter operating time per day to Japan and
Europe each. I was a bit surprised after
hearing stories of other Pacurc trxceomoos
that propagation to Japan d id not last long er,
but I discovered that both areas are roughly
equid istant from Clipperton, and in the end
our contact totals, about 3000 to each area ,
proved this in practice. It was a co mbination
of the patience of many sta teside operators
and the str ict operating discipline of the Clip­
perton team that led 10 this relative success.

01 the lessons that I learned operating at
Clipperton, perhaps the most important was
the realization of the need for the use of
spli t-frequency techniques in planning a rare
Dxoeomon such as Clipperton. When I was
told a month before 01the French decision to
operate all split, I was a bit disturbed mat
many operators who owned transceivers
wunoct outboard v.t.c.s might have dlHtculty
In working the island. I believed that it would
be unfair to penalize those amateurs lor not
owning equipment that does not offer the
versatility 01 the Atlas 350-Xl. When we got to
the Island, we found pileups on the an­
nounced receive frequency segments that
seemed as though they were lille separate
pileups per 10 kHz, Because we were able to
tune around freely wilh the main v.t.c to
extract calls from the number calling us, we
were able to copy many more stations than
we evercould have under straiqnt-transceve
condi tions, In straight-transcelve It would
have been the stations without linears and big
antennas that would have been penalized.
This was, perhap s, a refresh ing return to the
days when everybody had separate transmit­
ters and receivers Many of these whom we
contacted obviously were tuning back and
forth with one-v.t.o. transceivers, so the hand­
icap of those operators was not as great as 1

Europeans, the other speaking such good
English that you thOught he was an American
trying to put on a French accent Willy you
could always recognize because he also
spoke perfect English but with a slight Ger­
man accent. Fred was one that you mistook
lor Willy but later coutd identify from his
relaxed yet efficient way 01 calling the sta­
nons.

If you worked Clipperton more than a
couple of times, odds are that you ran into
Olivier. Olivier was so fast that it was three
esc's alter he worked you that your mind
realized that you were in the Clipperton log ,
Many didn 't believe that anyone could be so
effic ient, so they called again a second time
to make sure, a waste of lime since Olivier had
invariably copied their calls correctly fhe first
time,

The only member of the Clipperton team
that didn 't show on the air was Henry Schau b,

c w. Andrtl, the one you thOught sounded as
troucn he had an Italian accent, didn't speak
English and knew only the English phonetic
alphabet. but by that token could pick out
your phonetics better than anyone else

You knew that Don belonged to a Clipper­
Ion team because he would tell you that his
home call was "November six I'm Clipper­
ton" Don would then turn the rig over to c.w.
so Hoppy could work you on 160

Jean-Charles was one person you heard
but could not recognize. He told us that he
wasn't a real contest operator, but when he
got on the air he fooled us and you too, Herb
also surprised us all, but his voice was well
known from the mari time mobile operation on
the yacht

Francois was one that you might have
thought was two completely d ifferent ind i­
viduals, one whom you pat iently waited for to
complete a seemingly endless number of
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Fredy and Willy were elways prone to do the log work.

had teared I am now convinced that major
Dxoeomoos 01 the future should plan split­
frequency capability to maximize the total of
diflerent stations worked, which IS the pur­
pose at all DXpeditions

The overall h f. operation went quite
smoothly at all three operating ooeucos We
had good results with our antennas, esce­
Cially the Wilson monobanders which went up
ouue easily and were helpfUl to us on the
"bread and butter' bands of 20 through 10
On 80 meters Olivier put together a della loop
in the hopes of improving results toward the
East CoasVEurope path, WIth some success

We were esoeoeuv pleased With the per­
formance 01the Atlas transceivers which we
used mainly baretoot The receiver In the
Atlas made attacking pileups a pleasure,
even on 40 rneters where signals are so
tightly packed, At one point we started receiv­
ing reports 01 chirp from our signal, and after
checking our line voltage we found that one 01
our generators was putting out only 75 v.a.c.
on transmit, far below the rated input voltage
range of the Atlas, and we were surprised that
the Atlas worked at all under that condi tion,
We were also a bil amazed that a solid state
transceiver could take such a beating under
the equivalent of several years of home oper­
allan

The Deuton nnears and tuners also per­
formed well WIth no problem at all I was sure
that we would wear out at least a pair or finals
In the 100 degree plus heat in the 20 meter
operaunq room As a c w. man.! was pleased
With the fleXibIlity of the Curns severs. and
even thOugh I had never used the Bencher
paddles tnat Doug Murray had recom­
mended I found that it took me only about one
minute to get a leel for that paddle The
CurtisBencher combination was so easy to
gel used to that I even learned ramtnc keYing
dUring the course of the operation without
realizing it We also had a couple of Redi­
Kilowatt programmable keyers on the Island,
and I was surprised how easy it was to get
them to record various short messages even
Without reading the d irections, If we had been
in a contest they would have been a must

The generators, a Honda 2 4 kW that Herb
had brought, a Sears2 kW and a small Briggs

and Stratton, also worked relatively well, and
we consumed much less gasolin e than we
antic ipated After we filled them up with
gasoline we would let them run out as a way of
reminding ourselves to check the oil. At hmes
we switched to batteries to let the generators
cool off and 10 make sure that the batteries
were charged in case we needed them.

I was pleased that the special Clipperton
logsheets that I had printed were well re­
ceived by the team These were of the "Don
Miller"' format which Included spaces to rec­
ord only Ihe time, station worked plus two
rows to indicate the report given with only an
X needed tor 59 or 599. Another large area
was set aside for other mtormeuon and notes
All that was reouueo at the head of the
logsheets was the last letter of the F0 0X
callsign being used and a number 20 through
27 to record the date I had these printed on
NCR paperso that we could have acopy righ t
away for the QSL manager without wasting a
lot 01 time and money gett ing the sheets
copied by machine, One of the problems that
I had not anticipated with the logsheets was
that I didn't think the operators would bother
to record signal reports received, and they
didn't know where to put them. Another in­
convenience was that the yellow NCR copy
was spoiled if It touched salt water Overall,
the log experiment worked well, and a lot 01
lost time and contusion was avoided

Although much of the operating at Clipper­
Ion had been accomplished by the F0 8AJ
and F08AT pxoeomons. the 1978 F00XA-H
operation offered us the opportunity not only
to set a record contact total lor the island but
also to use amateur equipment tor the first
time on the Island on venous bands and by
satellite. Since France had authorized 160
meter operation only about a year before our
arrival, it was the special desire of our " 160
men" Don and Happy \0 work the Top Band
giving each station worked a new country on
that band Using the Atlas to a vertical do­
nated by KLM, wnh many radials, abou t 200
contacts, moslly C, W" were accomplished
under co nditions that did not g ive us the time
to properly tune a 160 antenna, a process
that can take years

Thanks to the help of Demus Ding a, N6DD,

who loaned us eq uipment 'or two and :v..
meters, Don and Happy also had some
measure of success on OSCAR With my
Kenwood TS-700A and a set of antennas
manually aimed, the two OSCAR operators
were able first to hear their own F00xA sig­
nals through OSCAR and later work a toter of
20 contacts startmq with W6VPH and none
other man N60D. W2BXA managed to add to
ms DXCC total on OSCAR by being the only
East Coast station to work Clipperton by
satellite QUite apart from hj operation, serer­
lite work from Clipperton was dllficult be­
cause 01 the rew minutes per orbit when both
F0 0XA and those listening In the umtec
States would be in range at the same time In
absolute numbers the total OSCAR contacts
was not great, but future Dxpedntons to the
island operating under simila r conditions will
be hard pressed to shatte r the present
OSCAR record,

Six meter enthusiasts will be relieved to
know that their opportuni ty to be the first 10
work Clipperton on six meters is stil l open We
were not able to hear any activity on six even
with a six element beam and the Redi­
Kilowatt keyer constantly catling "CO ..

Although we had three stations operatmq
constantly around the clock, the large
number of operators gave us all the chance to
explore the island itself, From the flrsl day on
the Island, we all had a craving togel closer to
Clipperton Rock, which trom a distance
looked like a pebble sticking out of a sand
dune, and to see the opposite SIde of the
island from which the other two aumonzed
pxoenucos had operated. Since Clipperton
IS only a couple or miles across, the task 01
making a tour of the atoll seemed simple
enough, so after a couple of days I accom­
panied Willy around the island as Willy took
samples at vegetation to send back to Swit­
zerland 'or study

Venturing down the flat, rocky plain to­
wards the rock, Willy took a few plants and
placed them into card board presses as I took
picturesof his activity and of the birds nesting
on the ground Although trees have been on
the island since they were tnst plan ted by a
Mexican expedition in 1897, the birds still
have not learned 10 nest In the coconut
groves, and they insist on sitling out on the
baren, rock soil that under the unrelenting
sun feels like lust-solidified lava Alter walk­
Ing about a kilometer it was becoming appar­
ent that the maps which Indicated large
patches 01 touaue were no longer accurate
Willy had only IJmited use lor the large
number of plant presses mat he had hoped to
1111 AlthOugh the strip of land about 100
meters Wide that we were fOllowIng was sur­
rounded by water, the desolation before us
could only remind us of cctcres of lunar
landscape

Approaching the rock, we came to a patch
of bleached white sand contrasting uuue
sharply With a patch of black rocky SOil, a
combination which evidenced the oflgin 01
the atoll When Clipperton was first discov­
ered it was little more than Chpperton Rock
alone with small g rowths 01 coral attached to
it. Later, when the Island was urst seriously
surveyed in the 1840's, the map of Clipperton
showed two small islands that surrounded a
lagoon of calm sea water. Sometime between
1840 and 1897 the coral growths JOined the
two small Islands together into a ring , one 01
the three closed atous In the world Eventually
the sea water evaporated and was replaced
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Olivier, F6ARC, during 8 050,

by rain water to form a fresh- water lake in the
middle of the Pacific OCean . The fresh water
of this island lagoon is adulterated some­
limes during the storm season .....hen sea
.....ater is pushed over the narrow parts of the
'eel

Our .....alk 10 the rock was a bi t more ttring
than we had thOught, and we were relieved
not Just to have reached this famous tand ­
mark but to have some shade as well. At the
bottom of the rock we found several plaques
that had been left by various French milifary
missions dating back to the 1950's, Clipper­
ton Rock is one of those remote parts of the
world where travele rs c elebrate thei r very
presence there as something of an ac­
complishment by teavinq a rnomento of
themselves that hopefully will last forever, I
tned to carve my callsign into the rock with a
hammer and cmere that I had found on the
ground nearby, but I found that the volcanic
edifice was harder than steel La ter the com­
memorative plaque that Willy had brought 10
immortalize our expedition lor future visitors
would be attached to the rock with epoxy
cement.

Just before the exoeomon we were a bit
chag rined to learn that follOWing the 1958
exped ition the wild pigs that once inhabited
the rock had been reduced to such a small
number that they finally disappeared from the
island . Actually their demise was not a loss to
the ecology of Clipperton because the pigs
had been int roduced onto the island only in
1897 as domestic stock and had reverted to a
wild state after living abandoned for several
generations. We rcceo to find at least some
01 thei r remains, but n was apparent that the
crabs had removed all trace 01 them long
before . We climbed into their former trails in
the rock to find nothing bul the remains of a
lighthouse which had rauen from the top 01 the
rock decad es before and was now a nondes­
c ript lump of metal.

Moving counterclockwise around the is­
land Willy and I found nothing over a long
distance except cl ear, wild beaches bor­
dered by sparse c lumps of coconut trees
infested with crabs. We were getting very hot
and thirsty, and Willy managed to break open
a couple of coconuts for a few drops of
precious milk. Moving northward, we eventu­
ally found the clutter of the large dumps of live
arno-umuoo that had been left by the U S
Navy over 30 years before Not far away we
found a mass of rust that had once been a
tractor, while on the beach we found a ts-toot
section 01 steel which we could hardly believe
was what remained of the intamous LST that
marked the site of the 1954 and 1958 land­
ing s by nxoeouoo teams onto the island,

In the heat of this part of the island, and in
sight of all the war garbage, we had little
difficulty undersfand ing the unpleasant im­
pression that the previous DXpedition teams
had of the island. Picturing that side of Cl ip­
perton during a storm season, we could see
how Ihey were able 10 describe the island as
one of the most unpleasant areas of the
wor ld . Even the birds In that area tended to
hover In the air as 1110 stay away from grounds
that they seemed to consider rather reluc­
tant ly as their home It was at mat time that I
rea lized that the stories we had heard of the
island as being either a tropical paradise or a
hardship outpost were all true at the same
nme and that the impressions left by the
island depended on .....ha t side of the island
previous visi tors had landed on and what

kind 01weather they had had at the time
Willy and I continued around the island in

the noontime heat laking Irequent rest stops
and counting the steps as we came agoniz­
ingly closer 10 the haven of Bougalnville
Even thOugh we were surrounded by water,
no place that I had ever visited had ever
seemed any d rier or more lifeless. At tong last
we c ame onto the flat western side of the
island, the "home stretch" which once had
been slated for transformation into a landing
strip for trans-Pac ific aircraft,

It was great to be able to coll apse into
Hugh'shammock lor a well-earned rest in the
cooln ess of the Bougainville grove , I envied
Hugh being able to sleep there every night
especially since this was one of the few
places I have ever found where one could
use a hammock wunout being bothered by
insects .

After a short nap I arose to discover that
Henry Schaub. the S..... ISS diver, had returned
from the beach ..... ith several small fish which
would be d inner lor the Clipperton team that
evening The fishing in the waters 01 Clipper­
ton is reason enough to ven u-e Island , Clip­
perton marks the only shallow-water feed ing
grounds for sea creatures for many hundreds
of miles, and schools of atl types of fish are
attracted to the area, Among the more peace­
ful species are numerous sharks, Norma lly
the sharks would be a serious problem for
experienced divers, but here they have a
menu of sea food much more delicious than
human swimmers from which to croose Dur ­
ing the course of our stay on the island. those
who dived into the ocean would bring back a
large number of lobsters for a late afternoon
picnic on the beach.

The Clipperton divers also had the oppor­
tunity to dive IntO the lagoon, in which they
discovered that there is hardly any vegeta­
tion Of fish life . Doug Murray walked into the
water of the lagoon only to d iscover that he
had bec ome covered w ith small green
leaches, Those who swam in the midd le of the
lagoon lound only the darkness of semi­
transparent water. The Bottomless Ho le,
which is said to be morethan two miles deep,
was located by the divers but much closer to
Clipperton Rock than maps had Indicated

As the generators droned on day and night
past the hall-way point of our scheduled stay
on the island, a decision on whether we
shOuld enter the phone conco 01 the CO
WPX ccotesunet weekend .....as tacmq us We
had a very serious mscuss.on among a group
01us who wanted to enter the contest to set an
all-time record and another group tnat would
prefer to stay completely out of the contest to
avoid wastmq time working again lor cont~st
c redit many of the stations that we had al­
ready worked during the firs t days 01 the
operation. Those who argued 10 stay out of
the contest knew that il we stayed out of the
contest we would bene fit from a slight lessen­
ing of QRM if we stayed on c .w during this
phone weekend . Eventually It was decided
that we would slay completely out of the
contest because this uxcennon mlghl be the
last chance for many stations to work Clipper­
ton lo r many years, and we fell that it would be
better 10 log the greatest possible number of
different statons even if that wou ld mean mat
we would have to cut me actual number of
contacts to do It

Although a lew 01 the crone men were
disappointed at the oectson . it gave them the
opportunity to visit the other parts of the
island . On Saturd ay morning I set out with
Jacques, Andre, Olivier and Alain on Herb's
t o-toot Avon raft for a 20 minute c ruise on the
lagoon to Cl ipperton Rock, as Jacky and
Jean-Charles made the trip on foot I had to
return to the rock to shoot 8 mm sound film
and some 16 mm film for Dave Bell, W6AQ

Jacky and Alain were not conlent JUSl to
take pictures of the rock at a distance, they
wanted to climb all the way up to fhe lop of the
70-100t slippery, Iricky volcanic toenetco.
Jacky and Afain must have been fairly com­
petent at climbing mountains . Since before I
knew It they had talked me hal lway up the
rock's narrow steep cli ffs to a point where we
had a good view of the curva ture 01the island
I wa s satisfied to take pictures of the
shoreline from between the boulders, but the
Frenchmen d id not stop climbing before they
had inched the ir way up to the unsure
guano-polished steps to the summit, As I took
films, Alain reac hed what was quite literally
the height of any Chpperton experience.
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VFO-820S SP-820

,
I
h.

Kenwood s unbeatable comb,"at on The VFO­
820 sol d slate remote VFQ adds greatly to the
verset IIty of your TS-a20 II has 'I' own RIT
crrcuu and control SWItch and IS a perlectly
matched accessory The SP-820 delul. e.lernal
matchIng speaker mcludes audIO 1,lters for added
versallilly on receive and two euc.c Inputs

TRIO ·KENWOOD COMMUNICATIONS IN C,
1111 WEST WALNUT COMPTON CAo 90220
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Hugh, WA4WME. in Q50,

Hugh. WA4WME, operating fhe Atlas /Dentron station.

Equipment was placed at a landing oomt
cntne lagoon where it would be transported
across the tresh water in Herb's AvOrl raft to a
pomt on the atoll only about lOOmetersaway
from where we would meet the yacht's land­
Ing craft. Much of the lugging 01 generators
and many other smaller articles that had been
done the first day was thus avoided this time,
and by about 10 a rn. most of the gear was on
the beach

The seas that we found that morning were
much more agitated than they had been
Since our arrival at the island , and With a high
noe at the lime, we had great difficulty
negotiating the surf . The rubber raft turned
over several times dumping Its passengers
and much valuable equipment Into the salt
water, It was evident that II we wanted to
leave the rsrenc that day we would have to
lace abandonnmg the transceivers and
linears on the beach, savmq only the persons
on the beach and the logbooks Alain wrap­
ped the logs In as many plastic bags as he
could find in the hopes 01 somehow keeping
them dry on their way to the yacht.

II was evident that we would have to em­
playa meuoo 01 getllng ott the island mat
torn Doug and Hugh had proposed during
the course of our planmng A buoy was lied
about 150 meters off the beach to which long
ropes were stretched and by which we could
pull ourserves through the waves to the rela­
tive calm of the open wate r, As Roy helped
us, Olivier and I waded out and pulled our­
selves and the raft to a point where we would
meet Kim and Henry Torrez in the whaler for
the return to the yacht.

For several hours the slow, drttrcult process
was repealed many limes as we hoped that
the tide and surf would parmuthe passage of
the operators and the rrosr valuable items
from the beach , Although Roy saw snares
lurking nearby he said nothing since our fear
of them would do nothing 10 facilitate the
evacuation operation. As me whaler brought
In loads of equipment from the buoy, almost
everything was thoroughly drenched in salt
water despite careful wrapping in plastic
bags, and the only things mat came back dry
were the loqbooks and things that had been
placed In the airtight water coolers that I had
bought With the tandmg In mind

By the middle of the afternoon it was be­
Coming apparent that through the efforts of
Doug, Hugh and and Don sun on the beach
and the ororeesoeet crewmen In the whaler
our hopes 01 gelling everythmg off the Island
would be realized even If most of what came
aboard the yacht would be soaked By about
4 p m Doug and Hugh , the last to leave the
island , were on deck, and we were preparing
lor sea Hugh was showing signs of sunburn
that he had suue-eo on the beach after stand­
Ing out in the Intense sunlight reflected by the
white sands After a couple 01 hours 0rI board
Hugh spain bacarne uuue acute. and It was
evident that he had second-oeq-ee burns on
ms back For the next three days Hugh would
be In a virtual state of shock Irom the pain
and all he could do was to lie on the floor
waiting lor hiS present state 10 pass Fran­
COIS, With Infected cuts from diVing In the
coral, was not much better all

The anchor was raised In the early alter­
noon alter a brief vtsrt by two Mexicans who
had come from a SO-fool sauboat not far down
the coast The sailboat had arnvec oft the
rstanc three days before, and looking at It
from time 10 time from the island I wondered

Monday, March 27th . I arose to take over the
last operating oosuoo In use, the 20 meter
station The other two stations were Silent
because almost all of the operators sun on the
island were exhausted from the final pi leup
blitz the day before and needed rest lor the
hauling of the great amount of equipment to
the yacht after sunrise Shortly before 6 a.m..
after I had worked a lew pages of JA stations
straight «anscerve. Herb called on the fre­
quency Irom the yacht to say that he had a
casseue recorder going to tape the final 050
from the Island I called one more station,
VK6LK. and as I was trying to think of some­
thing suitable 10 say 10 mark the lermination 01
a great mission, lor some unknown reason
the Alias went out. The ctcce Just had turned
6'00, and It seemed as though destiny had
pulled the b ig switch on Clippe rton '78 , In a
few minutes the rig came on again as mys­
teriously as It had gone out. but by then the
lime and mood had passed, and the new
assignment 01 disengagement was upon us

standtng 0rI the cement ptatjorrn which some
foolhardy French legionnaires had dared to
burro on the pinnacle of the rock to hold a
Ilagpole As I expected the worst, Alain
reached up and unt ied what looked like a
blue, white and red streamer represent ing
the French colors. Unravelling it. Alain saw
that it was Indeed a flag, and In this case
perhaps one of the greatest souvenirs ever
brought back from a Dxpeo.non

Relurlllng to the uxoecmon vulaqe late ,n
the afternoon. I could see trom the piles of
completed Iogsheets and the slightly rrore
relaxed pace of the pileups now worklng
some Of the weaker stations that we were
reachIng our goa! of 25,000 contacts Now
was the time to begin packmq up some of the
nonessentials In advance of our final depar­
ture from the Island As operat ion ccnnooeo .
personal effects. some pieces 01 equipment
no longer bemg used and Imally the tents
were removed to Ihe beach

Very early on the morning 01 our departure,
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After the seas became rougher moving
northward, we were glad to pull Into Cabo
San l ucas for refueling and for our first taste
01 CIVilization in over two weeks. It was also 10
be something 01a sad occasion because the
SWISS team would be leaving the yacht there
for a short trip to Costa Rica and then their
return home, and this would perhaps be the
las t time that the entire Clipperton team
would be together in the same place We
rea lly haled to see the SWISS fellows go
because they had been such a pleasure to
share an adventure With

At the same time Don , Herb and Hoppy left
the yacht to return 10 San Diego in time to

(Continued on page 8 4)

antly surprised at the toter 0129,069 contacts
Irom the 16(}-hour ope-anon. 17,000 01 which
had been on phone and over 12,oooonc w
More than 20,000 contacts had been With the
United Stales, and guessing at the number 01
dup licate contacts, I p robab ly would not be
far off i f I said that we had worked about
10,000 different Americans, a figure that rep­
resents an estima ted number of the most
serious DXers in the United States When we
returned home , ch ecks with various OXclubs
indicated that almost all of their members
who had g iven it a fair try had worked Clipper­
ton. Even though the lion's share of contacts
had been with stateside stations, our country
totals showed that contacts had been sprea d
rather evenly around the world 's amateu r
population Although we were not keeping a
ch ecklist during the opera tion we managed
DXCC on 20 meter phone

The first day away from the island also gave
us the chance to get on the au maritime
mobile , and alter allOWing tne transceivers to
dry in the sun we chose one ot the Aliases at
random and put it on the air immediately wun
no repair We had a hard time beneveinq that
the Alias would ever operate again Since salt
water is normally considered a death sen­
tence lor solid-slate gear , I have concluded
that the 350-XL·s ability to pass ttns ultimate
test of reliability is due to me tact tnet It IS
rather conservatively designed and not
overly cramped With Integrated cucunrv

The follOWing days were mainly a time of
rest marked at tunes by minor-smooth seas
We sorted out the various souverurs that we
had taken from tne island and tneo to dry out
and cl ean our personal euects. I brought out
about 400 maps of Clipperton that I had
pnrned to be used later as certificates of
appreciation to those who had conmoutec to
the yacht lund up to the last day 01 Ihe
operaron Although I had espectec dl1ftcully
In gelling everybody assembled. all the
members 01 the Clipperton team went to work
signing each one 01 the 400 ceruncates indi­
vidually_

why the people on board were not fishing.
diving or doing anything that one does with a
pleasure craft. From those whO were aboard
the Phi/lippa ounnq the last three days at the
island I learned that tt us innocent-looking
sailboat was In fact a pirate ship wh ich had
been attrac ted to Clipperton after reports
were heard Irom Central American radio
amateurs that a DXpedition was coming to
the remote French island

I had reali zed the growing danger 01 piracy
In the seas off the Mexica n and Central
American coast trom our research on the
area, and because of that problem we had to
pay $1400 for special insurance through
lloyd 's of London for the Clippe rton charter,
an amount that might have been only one-ruth
that much only a lew years before The Phil­
lippa had been approac hed by a few men
from the sailboat before ou r departure, and
they asked questions about ou r operation
including how many people were aboard the
yach t at night and how many firearms we had
Our capta in, Jet! Clough, recognized an
American in their number In connection With
the disappearance of various small yachts.
and It was learned that members 01 the san­
boat crew were unwelcome In several Cen tral
American countnes aner tnev had tried to sell
stolen vessels. Jeff made It known that a
sutnctent number 01 firearms were being car­
ried by the Phillippa crew and that firearms
were on the island In the end we had no
trouble With these cceres. but il our expedi­
tion had not as bIg as It was our experience at
the Island might have been much cuterent.

In the early evernnq we c-eseo around the
bottom of the Island and then set course for
Cabo San Lucas as we watched the island
qUickly recede into the no-con I brought out
a bottle of Dam Pllrlgnon 1943 to mark the
occasion and later Don crcoucec a case of
California champagne which qUlckty disap­
peared

The flrstluU day back at sea had the French
team counting each contact In the logs by
band and area worked, and we were pleas-

September, 1978 • CQ • 49



ICOM's superior LSI technology introduces the most advanced transceiver in the HF world, the
IC.'OIl Now ICOM's famous OnelTwo Team of .I.gle "nob frequency selection and d ••1
VFO'. leaps to the forefront of HF with an extremely compact, all solid state, fully synthesized.
100 W CONTINUOUS OlITPlIT Maximizer 01 ali mode. and all bands. from 1(;0.10... The IC·701
is the ICOM breakthrough you've been waiting for: the future in HE
- 0 ••1 Independent VFO'. B.Ut·ln: At - Cond••o ••I, Varlabl. Baad.ldt~:

no extra cost, two digitally synthesized, The le.'OI provides all filter widths for
independently selectable VFO's are SSB. CWo RTT'i, and even SSlV.
standard with every IC·'OI. _ Doable BaI.nc.d Schottky Dlod. l.t

_ 100 WATTS OUTPUT: The compact MD... is standard to provide the finest re-
IC·'OI delivers an amazing 100 WATTS ceiver IMD possible in a Hamband trans-
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no backlash: unbelievable bandspreed. tures come with your IC·'01 HF
with 100 Hz per division and 5 KHz per Maximizer.
tum.

The new IC.'Ol is simply the best HF transceiver ever made: that's all . For more information
and your own demonstrations, see your ICOM dealer. The ultimate HF Maximizer is yours in your
(COM IC·701.
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CQ looks at some of the latest equipment
and accessories of interest to amateurs.

New Amateur Prod cts

•

•

~90° in elevation with cali brated scales
for both,

A loop amplifier serves as the mount­
ing base for the antenna. It contains a
tuning capacitor to resonate the loop
and an amplifier to boost the signal and
preserve the high 0 of the loop.

Plug-in loops are availab le for each
band of operation .

The loop antenna sells for $67.50 and
each p lug-in loop costs $47.50.

A free descriptive brochure is avail­
able from Palomar Eng ineers. P,O , Box
455, Escondido CA 92025.

Telex Communications
Ughtweight Amateur Headphones

Te lex Communications offers the
radio amateur three lightweight head­
phone models, usaote in 3.2 to 20 ohm
applicat ion s,

All th ree models have magnetic
transducers with nsmq frequency re­
sponse, making them suitable for s .s.b.
and c .w , service .

The tig htest 01 the three (1.6 oz) is the
model HTC-2 .

Contact Telex Communications at
9600 Aldrich Ave . S., Minneapolis MN
55420 for further information . Ie:

An LED display shows which treqven­
cies are be ing scanned. monitored or
programmed.

The PRO-2001 has a buill -in speaker
and jacks are provided for headphone,
tape recorder and external speaker.
There are separate antenna inputs for
v.h.I . and u.h.t.

The unit measures3~" by 10-311 6" by
10¥&" and is priced at $399.95.

The PRO·2001 is available at atl Radio
Shack stores throughout the 50 slates
and Canada.

Palomar Engineers Receiving '
Loop Antenna

Palomar Engineers announces a new
receiving antenna for 80 meters. 160
meters, the broadcast band and the v.t.t.
band s.

The loop rotates 360° in azimuth and

Alliance Manufacturing Co. HD·73
Antenna Rotator

Alliance has just marketed a new an­
tenna rotato r and con tro l box. The
HO-73 rotator is constructed of heavy­
duty aluminum castings. It will support
an antenna of up to 10,7 square feet in
area under severe and adverse weather
conditions. wh ich include temperature
ranges of 12SOF to -20"F.

The HD-73 control unit featu res dual­
speed rotation with one five- position
switch. It presents a one revo lut ion per
minute speed,

The rotator is externally fused and has
an Internally mounted automatic reset
thermal p rotector for the motor and
transformer.

For more information on the HD-73
contact Alliance Manufactur ing Co., Inc ,
in Alliance OH 44601 .

Radio Shack 's Realistic PRO-2001
Programmable Scanner

The new Realistic PRO-200 1 scan­
ning monitor receiver features d ig ital
entry programm ing for up to 16,560 fre­
quencies. with no crystals to buy.

Bands covered by the scanner in­
c lud e: 30-50 MHz, 144-148 MHz , 148­
174 MHz, 430-450 MHz, 450-470 MHz
and 470-512 MHz.

September, 1978 e CQ e 53



In Part /I of K4KJ's paper, he derives some of the equations
that will be useful in using the 821-A, lists programs for an
H-P programmable calculator and discusses some other
interesting addenda to Part I.

The General Radio
821 R.F.

Admittance Bridge
(A Poor Man's Q-Meter)

Part I I

BY JOHN J. NAGLE', K4KJ

APPENDIX 1
Transformation of Series to Parallel Equivalent Circuits

The derivation of the equation for transforming admittance
into impedance and vice versa IS straight forward . The prob­
lem is shown in fig. A-l.

Assuming that it is desired to transform an admittance Y =
G :t JS into the equivalent impedance Z = R + [X. Write

G jS
Z = R + JX ~ - --coS,,-G' + B' G' + B'

It is a fundamental rule of complex numbers that If two com­
plex numbers are equal, both the rea! parts of the two com­
plex numbers must also be equal. Therefore , equating the
real and imaginary parts of eq. (A-3) gives

, 1
Y - z = A + JX = G + jS (A· ' ) G -8

R = G' + S' ohms and X = G2 + S' ohms (A-4)

We now carry ou t the multiplication indicated by eq. A-2 and
separate into real and imaginary parts:

Rationalize by mUIlJplying both numerator and denominator
by the conjugate of the denominator, G - lB. (Note: The con­
Jugate of a complex number IS the same as the complex
number, but with the sign of the imaginary term reverseo.)

,
G + jS

(A-2)

Notice that the sign of the imaginary part is reversed. If the
admittance has a capacitive component so that the suscep­
tance IS posrnve. the reactance will be negative.

As an example. assume the 821·A reads. after corrections.

Y = 4000 - j3000 umnos

and It is desired to convert to series impedance. Note: A
/-lmho is 10- mho so that

GIven y ., G • IB, F",d Z R' IX

Fig. A 1 - A pictoria l statement of the eamntence -to­
impedance problem.

· 12330 Lawyers Road, Herndon VA 22070

Fig . A2 - The two b lack boxes are equivalent. Both will draw
the same current at the same phase angle for a given voltage .

Y G' 18
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_ Z R' IX\!

R
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r- -- ----,
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Black bo~
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STEP 4: Read .65 - jA7 at intersection of
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"
STEP 2: Draw straight line through given
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Fig . A3 - A Smith chan implementation of the admittance!
impedance transformation.

Rationalize and then equate real and Imaginary components

Hence Z = 160 + [tzoonrne
What this means is if one were to put a parallel admittance

combination of Y = 4000 - j3000 p.mhos in one black box and
a series impedance of Z "" 160 + jtznotvns in a second black
box so that only two terrnmats of each combination were
available to the outside world . as shown in fig . A-2. it would be
impossible to tell which box was which.. .

The same procedure is used to convert an Impedance Into
an equivalent conductance . Write

(A-5)

(A-B)

to obtain

Note that the transformations of eqs. A-4 and A-5 have the
same form. These are known mathematically as bilateral
transformations. Since they bOth have the same form, the
same computational procedure can be used in going Irom
impedance to admittance or vice versa ,

These transformations can be easily oroqrammed on a
scientific calculator or solved graphically on a Smith chart.

A program that can be run on the Hewlett-Packard 25
series of scientific pocket calculators for ei ther of the trans­
formations of eqs. A-4 or A-6 is given in the table .

If the vatues of the known impedance are such thallhey can
be plotted on the Smith chart directly witt, reasonable accu­
racy. it is not necessary 10 perform the initial rationalization.

It must be emphasized thai the impedance/admittance
transformations described above onfy transforms a series
impedance to a parallel admittance or vice versa, and are not

= 120 ohms
3 X 10- 3

25 X 10-6

1

R + jX

(.004)2 .~o~_ .003)' ohms

-.003 h
- 0 ms

(.004)' + ( -.003)'

y '" ..!- = G + jB '" -e-r-rc­z

and

4 X lO- J

R = - 160 ohms and X=
25 x 10-
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(A- l0)

R, ,
O.~, O.

M G

Fig. A5 - Determination of circuit Q in admittance form.

A-a

"" 1440 ohms

,--- ------,
I 192011 I
I I

+i14400

: 1
IL --I

Black box
Z ~ 1920n + j144011

Store reactance
Square reactance
Put resistanc e in x register
Square resistance
Ad d resistance and reac­
tanc e squared (denominator)
Store
Divide resistance by
denommator

REMARKS

•

X or R= G and x »

R2 + X2 G2 + B2

PROGRAM

This program solves

(4000) • (3000)'

(3000)' + (4000)'
x =•

06 23 01 STO 1
07 71 ..,.

IN PROGRAM MODE

01 23 ()() STO 0
021502x2

03 21 x y
04 15 02 x2

05 51 +

G = R and B'>
R2+ X2

X ~ Rp

R,- Ri + X~

XpR~

x, - Rl +x;
Fig. A6 - Parallel-impedance to series -impedance trenstor­
mation. For a given voltage both boxes will draw the same

current at the same phase angle.

Hence

08 74 RIS
READ G (OR A) Stop to read conductance

KEYAtS TO RESUME RUNNING PROGRAM
09 24 00 RCL a Recall reactance
10 24 01 RCL 1 Recall denominator
11 71 + Divide to obtai n susceptance
12 32 CHS Chang e Sign

READ B (OR X) Read susc eptance

IN RUN MODE KEY IN
VALUE OF R (OR G)

ENTER

ENTER

VALUE OF X (OR B)

that this is a one-way transformation only: parallel to series
As a numerical example we will transform a parallel impe­

dance of 3000 ohms resistance in parallel with 4000 ohms of
inductive reactance into rts equivalent series impedance.

From eq (A-10)

Rs :; (4000P ' 3000 "" 1920 ohms
(3000)' + (4000)'

z, = 1920 + j1440 ohms.

Again. if the two circuits of fig. A-6 were put 1010 black
boxes with only the terminals available, it would not be
possible to tell which network was which, This assumes that
one does not change frequency. fo r this would change the
reactances.

,---------,
I I
1 3000n I
I +j4OOOn I
IL -.J

Black box
Z • 3000n II i400011

G

(A-g)

G

"

, -,
Since Rp - G"nd Xp· B

Zp ..
Rp ~j Xp-

R,iXp

1 - 1
G= -andS=-a, x,

The equat ions (A-B) can be used to determine the 0 of an
inductor in terms of its conductance and susceptance. As
shown in figure A·5, the 0 is known to be Q = R~Xp .

Taking the reciprocal of both Rp and x, gives

1

R .§. Ba :; .:.:.e.... - "" -x, 1" G

B
The minus sign in the reactance/susceptance transforma­

tion has no meaning in the 0 calculation. By using eq. (A-g),
the 0 of an inductor may be determined d irectly tromBz t
read ings.

The parallel impedance to series equivalent impedance
form can also be confusing if one is not caretut. This transfor­
mation is shown in figure A-7.

The easiest way to derive ttus transformation is to use the
equation for the equivalent of two impedances in parallel: the
familiar product divided by the sum form. Hence

Z = jXp Rp
p Rp + jXp

As before, rationalize the denominator and separate into real
and imaginary parts. Remember j2 = -1

z, = jXp Rp • Rp - jX p _ XpRp +
a, + jx, a, - jXp R~ + X~

XpRp XpRp
Rs - R' + X' and x, ~ R' + X'

p p p p

Notice that there is no sign reversal on the reactance term and

'----L-. ~ , <>-;,--_----J-J
G- - andB---

Rp Xp

Fig. A4 - Transformation of Zp = Rp I +jXp te Y = G :!:.is.
I

valid for any other purpose. Two possible pitf alls for the
unwary are going from a para llel resistance/ reactance com­
bination 10 a parallel conductance form or from a parallel
resistance/reactance form 10 a series resistance form. Both of
these are straight forward and I will touch on them briefly.

First. in discussing the transformation from a parallel com­
bination of resistance and reactanc e 10 parallel admittance, I
will write parallel resistance and reactance as Zp = Ap II jx,
where the vertical bars, H, stand lor "in parallel with" This is
necessary because it is not correct to write Zp = Rp I jKpas Zp
= Rp + [x, since this tatter form defines a series connection.

In figure A-4 we see that Ze = Rp :t jXp is to be transformed
to Y = G :!:JS This transformation IS very st raight forward:
since everything is In the parallel form to begin with or

1 - 1a, = G and x, - B (A-B)
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RIS TO START PROGRAM

As a test run, solve the exampte above where Z; 160 + j120
ohms.

APPENDIX 2
HP-25 Program to Reduce GR·821 Data to Y = G ± JS

PRELIMINARY (in run mode)
1. Place reference frequency, I'er, in MHz in STO O.
2. Place the product 21T in STO 1.

New Low Price!
2 Meter Portable

G.E. MASTR PR 36
132·150 MHz - 5 Watts

ALL SOLID STATE
with Ni -Cad Battery

Reg.

~N~J88.
Vehicular Charger 4EP63A (sold Oflly with unit)$25.
A.C. Charger (subject to availability).. •••• •••••••• ••• $25.
Speaker/Mike Type EM36 .... .. .. ..•... •.. ....•. $15.

REMARKSIN PROGRAM MODE

01 23 02 STO 2
02 24 00 RCL 0
03 71 """
041502x2

05 61 X
06 74 s

Store test frequency
Recall reference frequency
Divide
Square
MUltiply by dial read ing
Stop to read actual
conduc tance in J,l-mhos

Key RlS 10 continue program

07 34 CL x Clear x register
08 24 02 RCL 2 Recall lest frequency
09 61 X Multiply by.6.C
10 24 01 RCL 1 Recal121T
11 61 X Multip ly by 217"
12 32 CH S Change sign

Read actual susceptance in
p.mhos.

P1e", SCI send "' II dealer i nqu ir ies direct lv

The Timesavers

GREENLEE TOOL CO
a subsidIary of

Ex-Cell-O Corporat ion

Put more
punch in your work.
With a Greenlee Chassis Punch you can punch
clean. true holes in seconds. Round, square,
key or D. In 16-ga. metal, ha rd rubbe r, plastic
or epoxy. Ava ilable at radio and electronics
parts d e a le rs. W r ite for catalog E-730,
Greenlee Tool Co. Rockford, III. 61101.

TO RUN PROGRAM
Key in e.C (with sign)

ENTER

Test freq uency (in MHz)
RlS to sta rl p rog ram

APPENDIX 3
Derivation of Transmission Line Attenuation from GR­

821·A
Measurements

The input impedanc e of a lossless transm ission is given by
the well known equation

[
ZI cosss + iz, si n ps Iz - z

In 0 Zocosns + jZ, sin ,os

where Zo "" c harac te ristic impedance of the transmission
line
ZI "" Load impedance
{J "" phase constant of line
s "" length 01 lines

The product (Js is the electrical length of the line in rad ians.
When the line has losses, eq. (A3-1) becomes

[
Zl cosh 1s + Zo sinh 1S]

Z in - Z o z, cosh 1s + Zl si nh yS (A3-2)

where Co sh is the hyperbolic c osine
Sinh is the hyperbolic sine
Y' is the propagation constant 1 "" 01 + ifJ
01 "" attenuation in ne pers per unit leng th

{J "'" phase constant per unit length
In the loss-free case, it is assumed 01 "" 0 and it can be shown
that eq (A3-2) becomes eq . (A3·1) .

In the present problem. the load-end of the hne will be open
circuited so Z, "" 7J . Taking the limit 01eq. (A3-2) as ZI _ :lC

gIves

(Continued on page 91)

/-tmhos conductance dial reading - multiplied by
10, if necessary

ENTER
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a m onthly feature by

BILL WELSH, W6DDB

Novice
" How to " for the newcomer to Amateu r rad io

This is Australian Novice Peter Jeffery (VK2NJQ) of Bullabuffa. The main item in his
station is the Kenwood TS·520 and his antenna system includes a quad for 10 and 15
meters. VK2NJO uses the 10 meter Australian Novice band (28. 1-28.6 MHz.) to work
American and other DX. Heworl\:s manyEuropean amateurs on the 15 meter Australian
Novice band (21.12fr21,200 kHz.) and he uses his 80 meter band (3525-3775 kHz.) to

work Australian. New Zealand. and other closer contacts.

Amateur RadIo Station
Grounding-Part I of III

O ne of the least understood but most
Important parts of a good amateur radio
station is the ground. This 3 part article
provides a simple explanation of the
importance of grounds and how a satis­
factory station ground can be estab­
lished I hope readers who have poor
station ground. (or no external ground)
wIll learn the true importance of the
station ground and will install a good
one.

I check several new amateur radio
station installations each year for stu­
dents in our licensing courses and I
usually l ind the station ground to be
either inadequate or nonexistent. This
situation bothers me because I always
stress the importance of good ground­
ing in each course. However, I have

·2814 Empire Ave., Burbank, CA 91520

come to realize that grounding remains
poorly understood by most amateurs
because the disadvantages of a poor
station ground are not always as appa­
rent as the lack of an adequate antenna
or receiver, Consequently, the antenna
system and station equipment normally
get upgraded rather quickly but ground­
ing problems contmue to exist for years.

What ;s Ground?

A dictionary of electronic terms de­
fines ground as:

(1) A metallic connec tion with the
earth to establish ground poten­
tial.

(2) The zero voltage reference point
of an electrical or electronic cir­
cuit, which mayor may not actu­
ally be connected to earth ground
potential.

(3) The zero voltage ci rcuit reference
point that can be connected to

earth ground without disturbing
ci rcuit operation in any way .

The preceding definitions are good but
newer amateurs need more information
to really understand grounds.

Ground is an electrical reference
point which mayor may not actually be
at true zero voltage ground potential . As
an example, the chassis of the receiver,
transmitter, or transceiver serves as an
eq uipment ground . However . each
chassis could be at a d ifferent voltage
level and the station could be operated
with no station chassis connected to
earth (zero voltage) ground. However.
an equipment chassis cannot function
as an effective ground unless II is at­
tached to a true zero voltage external
ground point.

It might be difficult at first to under­
stand that an equipment chassis could
be at any electrical potential other than
ground, but a little thought makes one
realize that it would be far trom zero
voltage if it were not connected to a
good exte rnal ground. If you have tubes
in your gear , it is very likely that one side
of the tow a.c . voltage heater (tube fila­
ment) supply is connected to the chas­
sis (equipment ground) to eliminate the
need to run two wires to the heater of
each tube. One heater power supply
output lead is simply attached to the
equipment chassis and one of the two
heater leads is connected to ground at
each valve . The chassis serves as one of
the heater leads in this arrangement.
There are other applications in which
one side of a.c. and o.c. voltages are
attached to the equipment chassis,
which functions as a common reference
point , whether or not it is connected to
an external ground 10 put II at zero
voltage. It is also a common practice to
use the equipment chassis as a com­
mon reference point to which negative
outputs of d.c . supplies are attached. As
before, the chassis serves as the con­
ductor to connect the power supply to
portions of ci rcu its, as required In this
configu ration, just the positive power
supply outputs need to actually be WIred
to the associated CIrcuits . The negative
output of d.c. power supplies is called
the low, minus. or negative point and a
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Writa or caft today for frae spacification shaats or taft us tha maiea and
model of your transcelve, and If we don" .tock a lelt for it, we will make
one lor you lit the same price. For more Information write:

LAFAYETTE
HYGAIN
AND MANY MORE

COBRA
PRESIDENT
BROWING

AmERICAN CRYSTAL SUPPLY CO.
PO BOX 638 W YARmOUTH, mASS. 02673

(617) 771-4634

SBE
REALISTIC
TRAM

10 mETER C.8.?
tJ!J,.f,\\ With tha prollfaratlon of usad SSB CB transcalvars out thara Its

•''r a parfact way to go QRP on TEN: Look around your nalghborhood
fJ'~ and coma up with that 23 channal or 40 channal SSB. Wa maka kits

for 55 dlffarant radios that will put you on tha 10Matar C.W. and Phona
Band. Parfact for Oscar work.

Thasa kits ara low cost.lfrom $1 0.001 EASY to Install with all Instructions.
Tuna up procaduras & Allgnmant for basa and moblla units. Wa prasantly
stock kits for most:

CIRCLE :2 ON READER SERVICE CARD

term such as B-minus simply means the
negative side of the B (high voltage)
power supply. It is important to under­
stand that a power supp ly's positive
(rather than negative) output can be
connected 10 the equipment chassis
when the output voltage is required to be
below ground (negative) instead of
being above ground (positive), It is
common to have both negative and posi­
tive outputs of d ifferent d.c. power
supplies attached to the chassis of the
same piece of equ ipment.

In addition to the equ ipment chassis
serving as a common connecting point
for various o.c. and a c . vo ltages, it also
serves as a common reference point
against which all signals are processed
and transferred throughout the station
equipment. The low (return) path for
such signals (audio, intermediate, and
radio frequenc ies) are usually attached
to the equipment chassis by leads cal­
led signal grounds. By-pass capacitors
add an assortment of voltages to the
equipment chassis . When one consid­
ers the variety of vol tages attached to an
equipment chassis It is easy to under­
stand that the chassis is far from zero
voltage unless it is attached to a true
ground (zero vol tage) point. It is also
easy to understand that each equ ipment
chassis in one's station would be at a
different vol tage potential it they were
not connected together. With so many

different voltages connec ted to the
equipment chassis, it is important to put
the chassis at zero voltage potential by
attaching it to an effective external
ground, The equipment functions best
when the chassis is at zero volts and is
not allowed to fluctuate from zero ,

The preceding explanations should
make it clear that maximum communica­
tion capability cannot be achieved with­
out a good ground system. Subsequent
material should help make this point
even more evident. There should be
essentially no difference of potent ial be­
tween the chassis of one's equipment
and the externa l ground at the zero
voltage point. It is true that one can
communicate all over the world without a
good ground system but it is also true
that communica tion capability is sig­
nificantly improved by establishing an
effective station ground. In addition to
improved communications, proper sta­
tion ground ing provides protect ion from
electrical shock. It is extremely impor­
tant to take all steps needed to make It
impossible for adults, child ren, or pets to
come in con tac t w ith any potential
sou rce of electric shock and ground s
are required to have a safe station .

Grounding the Station

The station should be connected to

the external ground from a sinqle point
and that point shou ld be a heavy duty
ground stud on the chassis of one's
transmitter (or transce iver). All other
station equipment and accessories (re­
ceiver, remote frequency control, an­
tenna tuner, phone patch. etc.) should
be individually attached to the transmit­
ter ground stud without depending on
coaxial cable shields to provide re­
quired ground interconnections. The
best leads to use to provide these
ground interconnections are wide strips
of sil ver plated materia l or ground
braids. Since ground braids are less
expensive and more available, we will
Just discuss them in this artic le, although
both are used m the same basic way. Do
not use wire for ground leads, since
quarter-wave leng ths can act like an
insulator between the station and the
external g round.

It is expensive to purchase new heavy
duty ground braid . A relatively inexpen­
sive source of ground braid is to stnp the
shield off old coaxial cable. It is a simple
matter to use a razor blade or sharp knife
to snce a groove the leng th of an old
coax. This groove will weaken the outer
protec tive jacket and allow you to easily
pull it off, exposmq the braided shield
undernea th . If you push the exposed
shield from one end of the cable towards
the other end, it will bunch up, which
increases its d iameter and allows it to be
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RTTY for ALL Systems _ Dentron Swan
AMCOMM Hustle,

CDE Hy-gain
Midland Shu,e
Consolidated Towel'S

Ten Tec
Tempo
Cushc,aft
Astati c

BIRD43
WATT METER

, And Elements Shipped
Anywhe, e in the USA

Model 43 ",pp1iecl wi'" eil!ler
"U ...F·· or ""I" jade>, Order nowl

Bob's Amateu, Radio Center
Salisbury, Norm Carolina

3 1SY> N. Main St. 2 8144 (704) 636·7959
Use Toll Free No. (8001 438·2006

MODEL 400

•
:•• -.

.. '- --•..,~ •.,. .-

.L"

ELECTROCOM® "SERIES 400"
FREQUENCY SHIFT CONVERTERS

~.

-• .

Professionally engineered for outstanding
performance. stability, and reliability, the
Eleclrocoml!!' Models 400 and 402 add new
dimensions of compatibility between radio
and teletypewriter systems Manufactured to
highest quality standards-an Eleclrocom
tradition for nearly two decades-these units
are ideal for military. government, commer­
cial, civil defense and amateur applications.
The Model 400 lronl panel digital knob accu­
rately selects shifts up to 1000 Hz .. while two
such knobs on the Model 402 independently
set the mark and space frequencies. Both
models may also be preset with any lone pair
between tooo and 3200 Hz.

Optimum performance with FSK or AFSK

systems is assured by matched filters, pre­
cision linear detectors, baUd rate selector,
bias compensation, and semi-diversity cir­
cuitry. Operation is enhanced by a CRT
monitor. aulostart with solid-state motor
switching. enuecece. markhold, EIA/MtL
output voltages, and a constant current loop
supply. I n addition. va rious options are
available including rack mounting and polar
current output.

Wrife or call us lor complele product de­
tails and specifications. Learn why Electro­
come '"400" Converters are designed not
only lor tccav's communication environ­
ment, but ullimately to fulfill RTTY require­
ments lor years to come,
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Th.. unique. 0 .... of a kind, po'r.;onalized
" A .R.O. UNITY RING".

Your caU "'tt..n;. Your id..nlil y. Made ju.t for you,
~nd ngh.ly "', You have .ccompli,,,,,,, a lot .nd you
dto..:orv" to .how d. The A.R.O. Umly Ring Eloqu..n.ly
and Pruudly bo.... 01 your m"",beMip in lhe G",al and
Proud Am••eur Pr.'.rnily, Por inform.tion .nd P"",
R"us.abl" Ring Si,.r QSL 10'
_!"'tf!&,. H"'",,- """ Group Ifl Sal.. Co.
... ~ ...... .:,,,..::.. [).,pt, 519 r.o. Box 2.59No,_,ion ..,. 0.,..... U<h. lillI.. Nock, N.Y. 11362
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stripped off very easily. It is not difficult
to strip more than 100 feet of coax at a
time this way.

Whether you buy ground braid or ob­
tain it from some other source, you want
to have a station ground lead (between
your equipment and the external ground
point) that is at least three-eighths of an
inch wide. The ground braids used to
interconnect other station units fo the
transmitter ground stud should be at
least one quarter of an inch wide.

The best electrical connector to use
on ground braid leads is none at all.
Simply flatten the end of the ground
braid, l in (solder) it until it is completely
covered on both sides for a distance of
about one inch from the end, and dri ll a
hole to let the ground braid lead easily
slip over the machine screw ground
connection.

The transmitter ground stud should be
no smaller than a 8-32 machine screw.
The electrical contact to the equipment
chassis should be optimized by clean­
ing the area around the machine screw
hole down to bare metal on both inner
and outer chassis surfaces. Contact
area should be increased by adding a
half inch to one inch flat washer at both
inner and outer contact points. The
heavy-duty stud should be securely
held in place with a lock washer and nut.
It is advisable to lock the secunnq nut in

place with another nul. The ground stud
should be about one inch long to allow
ample room for attaching all ground
braid leads. As is true with all grounding
connections, the d.c. resistance should
be reduced .as much as possible to
obtain optimum grounding effective­
ness. An apparent d.c. resistance of just
a few ohms can be indicative that the r.f.
ground is hundreds of ohms above real
ground. Be sure to add a large diameter
flat washer to the bottom and top of the
stack of ground braid leads connected
to your transrnttter ground stud and lock
the stack in place with a lockwasher and
nul.

It is important to weatherproof each
point where different types of metal
come in contact with each other, such as
where your copper ground braid at­
taches to a brass or steel machinescrew
ground stud connected to the aluminum
transmitter chassis. Failure to weather­
proof these contact points will allow
electrolysis (Galvanic Corrosion) to eat
away at surrounding metal surfaces.
Electrolysis is a process in which the
chemical composition of the matertat
(the electrolyte) is changed when elec­
tron flow (current) passes through it. The
undesirable result of electrolysis is that
electric current decays the surrounding
material. Some amateurs simply cover
exposed dissimilar metal connections

with tape or spray it with paint. I believe
that the silicone based sprays provide
the best and longest lasting protection
for these connection points and ESP is
typical of these spray products. ESP
(Extra Slippery Product) is manufac­
tured by Sanico Chemicals, 13143
Sat icoy Street, North Hollywood,
California 91605 (telephone 213-875­
2211) and it conforms to Military Specifi­
cation MIL-I-8660, There are several
similar products on the market and one
should be able to easily obtain a suitable
spray.

Most amateurs just protect connec­
tions that are exposed to weather. These
outside connections are the ones that
must be protected. However, It is a good
practice to cover all ground connections
to prevent electrolysis and oxidation.

The station ground lead must be sec­
urely attached to the external ground, As
an example, if you are connecting a
copper ground braid to the copper outer
surface of a ground rod, it is best to
clean the connecting surfaces of the
braid and rod and then solder them
together. The braid should be wrapped
almost a full turn around the rod and you
will probably have to use a hand-held
torch to make a good solder connection.

(Continued on page 82)
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Here are plans for a home-made dual-band vertical antenna.
Author Russ Rennaker shows how to build your own.

An Effective 40·75
Meter Vertical Antenna

BY RUSS RENNAKER· . W9CRC

T here has been so much written about antennas recently
that I hesitate to add my two cen ts worth . Yet I have had so
many requests from stations I have worked asking for Inter­
matron that it may be of general interest to those amateurs
like me. who find pleasure in experimenting with antennas and
still like to make thelf own.

There is nothing radically different about this antenna
except. perhaps, the method of making and resonating the
coils. Two problems in making traps or loading coils for
verticals (or dipoles lor mat matter) become apparent. One is
how to make them waterproof and the other. and more
difficult. is how 10 easily resonate the coils 10 frequency. This
method presented here makes both prob lems easy.

I used 1Y2" (inside diameter) plastic water p ipe, the rigid
kind, for the coil forms. This is easily available from any
plumbing source and cons ists of V4" walls making the o.d .
2", 1Yz" aluminum tUbing just slips easi ly inside the plastic
p ipe and , when sealed with epoxy, becomes absolutely
waterproof . The coil forms (A in fig . 1a) are ten inches long ,
The aluminum tubing inserts (8 in fig . ta) I made ten inches
long also but they may be any leng th long enough to provide
rig id ity to the antenna. They are inserted into the plastic p ipe
four inches, leaving two inches of space between ends in the
center of the plastic pipe This spacing is not critical however.
The capacitor tUbing (C in fig. 1a) is ¥4" aluminum tubing ten
inches long. The end supports (0 in fig . 1a) in my case were
turned out of some walnut stock I just happened to have but

·1011 Linda Drive, Kokomo IN 46901

could be any insulating material that cou ld be turned down.
The idea is to be ab le to keep the inside tubing centered 10 the
outside tubing. These insulating ends should be turned down
so that they fit snugly but not so tightly so they may not be
moved in or out when resonating the coi l. The stub, however,
that goes inside the inner tubing should fit tightly, p reterbry
held in p lace with epoxy to keep it from slipplOg out when the
antenna is erect.

I wound my coils with # 12 bare copper wire with nylon
cord separating the turns. I then brushed c lear epoxy over the
whole thing making a very rig id coil . impervious to moisture. I
wrapped the en tire assembly with p lastic tape but I doubt if
that was necessary . The 40 meter coil consists of 30 turns of
# 12 bare copper wire wound around the plastic pipe and
fastened to metal self tapping screws (a and b in fig. 1b). These
screws pass through the p lastic pipe and fasten firmly into the
aluminum tubing. Care must be taken here that these screws
do not go through the aluminum tubing far enough into the air
space between the two tubes that might cause r.t . flashovers .
One screw however, (E in fig . 1a) must be left long enough to
go through the outer tubing and penet rate the inner W'
capacitor tubmq . to form the connectio-t between the inner
and outer tubes. Obviously the oppos ite end of the inner
tubing must not be connected to the outer tub ing , thus
forming a capacitance across the coil.

The coil may be easily resonated using a grid dip meter.
The method is simple. Loosen metal screw E enough to be
able to move the resonator in or out by inserting a wood dowel
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Fig . 1- ln (a), dimensions for the coil forms and the aluminum
inserts . In (b). a picture of the 40 meter coil.
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The length of the antenna proper, of course, will decide the
resonance frequency of the antenna. I used a 12 loot section
of 2" tubing fo r the lower section and a second 12 loot section
of 1Y2 " which telescoped into the 2" nicely . This is the place
to adjust the length of the 40 meter antenna. The 40 meter
section should be adjusted correctly to the frequency In th.e
band at which you w ish to operate before the top secuon IS
adjusted for 75 meters, since any adjustment of the low~r

section w ill also affect the 75 meter sechan-but not so In
reverse . The 75 meter loading coil was constructed like the'40
meter trap except it consisted of 20 turns of If 12 bare
copper w ire and was resonated at 4 .1 MHz (because It IS a
loading coil and not a trap it must be resonated above the 75
meter band). The top section above the loading coil was then
cut to the p roper length to bring the 75 meter antenna into
resonance wherever you wish in the band. The top sec tion
could consist of telescoping pieces to make thi s adjustment
easier, but I cut mine to formula and it was just right the first
time .

The antenna is fed at the base w ith RG 8/U, the shielding
grounded and the inner conductor connected to the alumi­
num tubmg near the base insulator. The bottom of the
antenna should be about eight inches from the ground bul
this dimension is not critical . In my case I buried 120 radials
out from the base of the antenna and connected the whole
thing with a # 6 copper wire to the plumbing i{l the base­
ment. The better your g round system the more effective your
antenna will be . I have 1.1 :1 S.W.r. across the 40 meter band
and about 1.5: 1 at the center of the 75 meter phone band . I
supported the antenna With an insulator at the apex of my
house roof at about the 12' point and attached nylon guys just
above the 75 meter load coil. Also be sure you seal the top of
the antenna tUbing so water will not run down inside your
antenna I simply turned a piece atwood to just f it mto the end
of the tubing and used epoxy to hold it in place and to make It
waterproof.

While this particular antenna is designed for only 40 and 75
meters I have made au-band verticals the same way. In that
case, however, the 10 , 15 and 20 sections all operate at ~
wave while the 40 and 75 operat e at Y4 wave as they do In thts
one. One advantage of this antenna is that no matching
arrang ement need be used and random length non- resonant
coax may be used. With a good ground system the impe­
oence of the antenna at the base approximates the impe­
o enc e of the RG8/U closely enough . li!l

I

I

(do not use metal for this) into one end or the other pushing it
farther in Of out of the coil fo rm until you have it reso nated as
required. Each time you make a measurement with the grid
dip meter be su re you have lightened screw E down against
the inner tube. Note also that the hole for screw E in the outer
tubing should not be a clearance hole, in other word s screw E
must fit lightly into both the outer and the inner tubes to form a
good connection.

When you have adjusted the coil to the resonance fre­
quency (in the case of 40 meters II should resonate at about
7.1 MHz for the phone band) take screw E out and drill a hole
mto the mner tube so that the screw will now permanently
connect with the inner tube Of course at this point care must
be taken not to move the inne r tubing while drilling the hole or
you may find your coil off resonance when you tig hten the
sc rew down again. In my case I used another. screw on the
opposite side (a) to hold the tubing in place while I ~nlled the
hole lor E This sc rew can be left in contact With the Inner tube
or you may want to repeat what you just did with E and screw
"a" mto the inner tube just as you did screw " E." As a mailer 01
tact l used fou r screws at each end of the plastic pi pe to hold
the aluminum tub ing more firmly in to the p lastic pipe-cot
course at only one end did the sc rews penetrate into the inner
tube .

I,

•
40M !rap

I,
75M ,~

5'

I
az

•

i

The 40-75 meter vertical antenna. Note the 40 meter trap and
the 80 meter loading coil near the top .

A typical trap coil and the "capacitor" tube that fits inside the
coil section.
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a monthly fea ture by

IRWIN MATH, WA2NDM

MathsNotes
A look at the technical side of things
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Fig . 5 - Exp loded vie 'N of thermistor mount­
ing .

Fig . 4 - Waveshapes of circuit in fig . 3.

heat up however, the the rmistor's resist­
ance drops and the SCR fires later in the
cycle supply ing less power 10 the oven,
Finally a point is reached where the SeR
fires so late in the cycl e that the amount
of power supplied is just enough to
compensate for the heat being rest
through conduction or convection.

In butldinq the ci rcuit , we utilized the
space available in the origina l oven!
b roiler nousmq. as the entire c ircuit with
pot fits on a board 2 x 2 inches. A simple
heat sink cut of a 2 x 2 inch p iece of
tin-can stock alum inum was bolted to
the SCR to help With heat dissipation.
The thermistor was clamped to the wall
of the oven lust under the heating ere-

(Continued on page 82)

fifes and turns on the SCR which app lies
power to the load . As also shown in fig .
4, the negative ha lf cycle of the a.c . input
turns off the SCR and the cyc le repeats.

In operat ion. when power is first
applied the oven winding heats , since
the resistance of the potentiometer is
lower than that 0 1t t-e thermistor. and the
SCR fires early in the cycle. As things

Wir" 10

crrcurt

6,8K
330n ' w

1K
115 v.
inpu t

~ 5K
2N <l 442

l- o n 2 ~ 2

tov. l NgT<l I- aluminum

lw , hea l sink

Zen.". .02I' F
25v.

( 41

T AVl

Neon p ilo t lamp

form a vo ltage d ivider across a 10 vo lt
zener d iode. The output vol tage of this
d ivider is applied to the base 0 1 a uni­
junction transistor and a .02 microfarad
capacitor. Since the 10 volt zener is
connected directly to the a.c. line, the
voltage across the capaci tor will be a
ramp, (as shown in fig . 4) during positive
half cycles. The slope of this ramp is a
funct ion of the ratio of the thermistor's
resistance (temperature) and the settmq
of the potentiometer. When the vo ltage
across the capac itor reaches the firing
voltage of the unijunclion transistor , it

turned it on.
Our final solution was to remove the

internal thermostat and replace it with a
very simple proportional contro l circuit.
This did the trick as can be seen by the
second temperatu re plot . (fig . 2)_ Now,
the total excursion was only V..o

_ per­
fect.

The schematic diagram for the pro­
portional controller is shown in fig . 3. It is
very inexpensive and if all the pur­
chased parts are new It WIll cost less
than $10. This, coupled with the $ 18cosl
for the rest of the oven, results in a unit
that performs as well as commercial test
chambers at a tiny fraction of their new
or used cost.

In operation, a thermistor RV, and
resi stor-potent iometer combinat ion

Fig . 3 - Schematic of proportional control
circuit for oven. The p ilot lamp tells when the

heater is energized.

Time
rs - - - - - - - - - --:c-o

Fig. 1 - Initial temperature p lot.
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•
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An immediate thought was 10 pur­
chase a surplus, second-hand com­
mercial temperature chamber. One
quick look at the quoted prices of $200
and up soon changed ou r minds how­
ever. The next idea was to purchase a
simple oven of the toaster/broiler type
and use it. Its size was pe rfect for the
circuitry used, and even belter, the local
discount house had reduced the $24.95
model to $ 18.001

We immediately purchased one and
hooked it up . The low end of the ther­
mostat d id indeed work however, at any
given temperature, 10(]'F tor example,
the excursion of the thermostat was at
leas t 1(]', This meant that the inside
would vary from 100" to 11(]'F. Such a
range unfortunately d id not let one know
at what temperature the circuit was ac­
tua llyoperating . Fig . 1 shows a tempera­
ture plot of the unit that was taken as we

5 Melville Lane, Great Neck, N.Y. 11023

"of-

F or a different twist this month, we
thought that we would o tter a neat solu­
tion to a problem that occurred at the
author's office. Being in a relatively new
field (fiber optics) and in a new com­
pany. the buoqet for test equipment was
soon used up and the need arose for an
environmental test chamber to do tem­
perature lesting on various circuits.

"° nof-

"L ----..;;-.1
1

".' F

i:V
"o T ime

Fig. 2 - Temperature plot after modification.
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If you're looking for a simple, inexpensive and elegant
solution to your two-meter mobile antenna needs, read
WA4TPE's construction details.

THE R.F. FAUCET
A Simple

Two Meter Mobile Antenna

BY M. EDWARD TUTWILER'. WA4TPE

Introduction
I n recent years there has been a proliferation of commer­
cially built amateur radio gear. Where the hobbyist once had
to convert or construct, he now can buy. The only obstacle to
obtaining a desired article now seems to be the amount of
money one has on hand. Certainly, this equipment availablity
is wonderful: however, that only obstacle sometimes be­
comes an insurmountable one. Such was the case recently
with Neil Buckingham, WA4KKL, and myself. As is the case in

·RFD 1, Box 432, Waynesboro VA 22980

RF Faucet installed on the author's truc k.
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many situations, a need produced a method.
The problem at hand was how 10 obtain an efficient, good

quality, z-rneter, mobile antenna without spending next
week's g rocery money to buy It. After much experimenting,
the solution to the problem became the antenna described in
this art icle. Since a highly visib le part of the antenna IS a
section of plast ic water pipe and two pipe end-caps, it
seemed natural to call the finished project an R.F. Faucet.

General Information
Basica lly, this is a junk box project. Four units have been

built, none identical ; however, all perform equally well. A
quick glance at the materials list shows that no exotic parts
are required . Everything could be purchased at local hard­
ware and electronics parts stores at a total cost of $10-$12.
But substitution with materials at hand was, and is, the
watchword. For instance, judicious horsetrading at a local
hamfest produced spring base assemblies for 50/t. Also, two
models have been constructed using replacement au­
tomobile antennas with attached spring assemblies , This
type of spring is not electrically shorted with a bonding strap,
and this may allow the zw.t, of the completed antenna to vary
somewhat; although, the units constructed in this way do not
seem to be seriously affected. As a net result, the cost of the
last unit built was around $5.

The chassis mount RCA-type connector may prove to be a
bit difficult to obtain locally, The ones used in the project were
purchased as scrap from an electronics manufacturer; how­
eve r, any similar type connector could be used as long as the
outside mounting diameter does not exceed % inch (,953
ern). Even this Hmiation can be bypassed if some forethought
and planning are employed, For example, one of the anten­
nas Neil and I built has a leng th of cable soldered perma­
nently in place without any connector, and another has a
mountmg stud insulated from ground and used as a connec­
tion for a ring term inal. The use of a small r.t. connector
soldered in place does provide ease of mounting, portability
and attractiveness. If you chose to wire the cable directly to
the load ing coil without using a connector, a means of
grounding the cable shie ld and mount ing the antenna as­
sembly can be easily improvised,

Theory of Operation
Technica l reference forthis project may be found in Section



Any mounting base (spring, etc.) is included in the overall
measured length, but the matching inductor is not. In the case
of the RF Faucet, it worked well when the spring and vertical
elemenltogether measured 50.32 in. (1.278 m). This length
was based on an operating frequency to 146.7 MHz.

27~3 of the 20th edition of the Radio Handbook (William I. Orr,
Editor and Engineers, division of Howard W. Sams & Co. Inc.
Indianapolis, Ind iana),

Technically speaking, The RF Faucet is a %-wavelength
vertical antenna. The field strength reaches a maximum
fig ure when an antenna is %-wavelength high. This fact
allows the %-wavelength antenna to provide a 3 dB power
gain over the more common Y4-wavelength vertical antennas.
Since the feedpoint of a %-wavelength antenna is reactive, a
series inductor is required to establish a non-reactive termi­
nation. Quarter wave radials are normally req uired with a
vertical antenna; however, the vehicle body serves this
purpose in a mobile installation.

The final desi red length of a %-wavelength vertical antenna
is determined by the following formula:

Length in meters =
300

(operating frequency in MHz) (.625)

Construction and Testing

Construction
Begin the construction of the AF Faucet by fabricating the

connecting termination. The proced ure detailed below de­
scribes the method when the RCA-type chassis mount con­
nector is employed , As noted previously, another type of
connector could be substituted if the diameter is the same or
smauer than the VB IPS, % o.d . pipe nipple . If the feedline is to
be wired permanently in p lace, fabricate the termination less
the connector.
(1) Thread a hex nut onto one end of the nipple, and solder it

in place. Be sure to not close the open ing through the
nipple with solder.

(2) Solder a 3 inch (7.62 cm) length of # 22 stranded hookup
wire onto the connector terminal.

(3) Cover this connection with a short length of slip-on or heat
shrinkable insulation.

(4) Thread the hookup wire through the nipple, and slip the
mounting portion of the connector into the nipple,

(5) Solder the connector in place, Be sure to use a very thin
bead otsolder to prevent fouling the threads of the nipple,

The next step is to wind the series inductor per the materials
list. Five turns are generally too many; nevertheless, the
matching does di ffe r slightly from unit to unit. and it is best to
have ample inductance to play with. Once the coil is wound ,
solder a ring terminal at one end and bend the ring terminal to
a 90" angle,

The spring base assembly should now be assembled per
the following procedure:
(1) Drill a V4 inch (,635 ern) hole in the center of one plastic

end cap.
(2) Place.the V4+20 x 2 inch screw through the inductor ring

terminal, a lockwasher, and the p lastic end-cap . Thread a
waterproofing washer (rubber, plastic, etc.) and a hex nut
onto the screw, and tighten the nut.

(3) Screw the spring base onto the protruding screw end ,
(4) Once the end cap assembly is put together, the base

length can be determined, and the steel whip cut to
achieve the desired overall length of the radiating ele­
ment. Be sure to measure the leng th to inc lude the whip
and the spring base, but not the inductor.

Assemble the remainder of the AF Faucet as follows:
(1) Drill a % inch (.953 cm) hole in the other plastic end cap ,
(2) Cut the section of the plast ic (PVC) water p ipe to a length

Completed RF Faucetspring base and loading coif assembly
mounted on a gutter clamp ready for installation . Other

means of installation mounting are certainly permissible.

which will be a bit longer than the inductor when the
section is in place in the upper end cap. Exercise care
when sliding the pipe section over the inductor for sizing
since the fit is rather snug ,

(3) Route the connector wire through the inside of the coil,
and tack solder it in place three (3) turns from the top of
the coil.

(4) Slide the p ipe section over the connector termination
assembly and into the top end cap.

(5) Put a star washer on the termination assembly, and slide
the connector end through the bottom and cap.

(6) Put the bottom end cap on the p ipe section.
(7) Thread a hex nut on the termination assembly , and

carefully snug it against the end cap.
(8) The antenna is now temporarily assembled for testing.

Note: Should a different connector (or no connector) be
employed, the p rocedure wilf differ somewhat. Ba­
sicafly the final result should be similar.

Completed loading coil ready for final assembly.
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CIRCLE 25 ON READER SERVICE CARD

Assembled RF Faucet components (less whip).

Similar to Russe ll Industries
Inc . part number HAS-l H

Similar to Russell Industries
part number CAR- l H

Simi lar to Lafayette Radio
Electronics part number
99R62341

Plumbing supply store,
hardware store, etc.

Available in hardware stores
which stock lamp parts.

5 turns # 12 bare wire. Wound
on Y2 inch from with turns
spaced 14 inch apart.

Ring terminal(s)
% inch 14 IPS hex nuts
and star washers
V..-20 x 2 inch screw,
lockwasher. rubber washer,
and hex nut IB

Bill of Materials
Sp ring Base Assemb ly

48 Inch (1.219 m) steel
whip

RCA-type chassis mount
female connector

Testing
The RF Faucet must be mounted in some manner to a large

section of metal 10 simulate the g round p lane p rovided by a
vehicle body. I used a Rad io Shack Mod el 21-9 11 gutter
c lamp mounted to the bottom of an overtu rned wheelbarrow.
Once mounted, connect the antenna th rough an s.w.r. meter
to a SUItable r.I. power source.

The measured s.w,r. should be below 2:1 without further
experimenting, Optimum results can be achieved by varying
the tap placement on the inductor. Standing wave ratios in the
neighborhood of 1.5: 1 can easily be achieved. Obviously, the
testing action requires mounhng and unmounting. and as­
sembling and disassembling the unit several times. It seems
like a big job, but the entire procedure consumed less than an
hour .

Final Assembly
The loading coil portion can now be permaoenlly assem­

bled as follows:
(1) Examine the solder joint at the inductor tap, and examine

all other internal electrical and mechanical connections
for good permanent junctions.

(2) Use plastic pipe cement to glue the pipe section to the
end caps.

(3) Tighten the hex nut securing the termination assembly .
(4 ) Make a final electrical test to see that everything re­

mained in place.
(5) A liberal dose of silicon rubber at all seams and crevices

is acceptable, but certainly not requi red. It is a good idea,
however, to seal the connector/ teedfine connection
against the elements. The model illustrated is sealed with
a rub ber boot and a small hose clamp.

Summary
The RFFaucet antenna is a simple and inexpensive project

to build , It ISuncomplicated enough to be carried through to
completion without major snags, yet challenging enough to
hold the builder's interest due to the various imp rovisions
allowed .

The unu is sturdy and reliab le . Having survived 20,000
miles of travel and the coldest w inter on record , the s.w,r. on
mine still measures 1.4:1 .

M,sc, hardware

6 inch (15.24 cm) length
of ~ inch (1.905 cm)
to. PVC water pipe
and 2 PVD pipe end-caps

2 inch (5.08 cm) length
of Vll IPS, ~ inch
(.953 cm) 0 d . threaded
pipe or pipe nipple

Induc tor

Code kit

$19.95

---
-~--

KolKANTRONICS
The Lightweight Champs.

Get preparedl
To pass the new FCC code exams , youll need to kientify

unusual names, places, antenna hei!jlts. rig types and a variety
of other items garnered from s hn ula ted QSOe,

N<:Ni you can really study few the new exams with the
Kantronlc. QSO Tapel Our C-60 cassette sends simulated
-on-the-air- transmissions at 7\"" 10, 13, and 15 WPM.

The Q SO Tape generates sharp, crisp code to exact
MorN specifica tio n., just •• the FCC does. Order your
QSO Tape with Speed· Bu lld lng Kit, or separately, today~

Our other fine tapes art' also lIvaiiable at 5, 7*. 10, 13, 16 and
20 WPM speeds,

Kantronics Speed-Building Kit

T..._ .. 913- a.-2-7HS

L.o_e"U. ll. nw1615OU 1202 [u, 23o'd SI

New!
QSO tape for the new exams.

Tape only

$4.95
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The old saw says, "You don't get something for nothing. "
Canadian amateur Pete Walton explains the price he and his
fellows pay for the "oversized" phone band they have.

It's Not all Roses for
the VE

BY PETE WALTON· . VE3FEZ

W hile listening 10 and talking with amateurs south of the
border I often hear the comment "Why don 't you Canadian
fellows give up your extra phone band segments and buy
linear amplifiers?" The general feeling seems to be that we
Canadians have un fai r advantages over the American
amateur and If we were 10 give up our extra phone band
segments and use higher power the competition would be a
lillie more equal. I must admit thai these extra phone band
segments are very nice 10 have and possib ly they do give us a
slight edge in OX. We do however have some disadvantages
that some of the U,S. fellows are not aware of. Our biggest
disadvantage is the availability and price of parts and equip­
ment.

As you probably already know almost all of our equipment
and components have to come across the border from the
U.S. suppliers. There is almost no Canadian equ ipment on
the market and what is manufactured here is usu ally very
difficult to obtain. As soon as commercial gear or parts come
across the border they are subject to about 30 percent
charges in duty and special taxes . If we can get the equip­
ment at all we must immediately pay 30 percent more than the
American amateur. Some time ago I ordered a popular
Japanese transceiver from our local dealer. I had to wait
seven months for it to arrive . At that time it was selling in the
U.S for $499.00. When I finally received it I had to pay
$670.00 for the same unit.

Ano ther exce llent example of what we VE's have to pay for
parts relates to the frequency counter that I am presently
working on. Nixie tubes for my counter are available for my
counter from our local supplier for $5.40 each but he has only
three in stock and would have to order the rest. I can order
lhese same tubes from the U.S. for $2.50 each including the
shippmg. We do however have one way to gel around these
high duty charges on small orders. If you order anything for
$5.00 or less from the U.S. it is not subject to duty charges and
is usually sent direclly to us from the Canadian Customs Dept.
So how did I get my tubes! You guessed it. I sent three
separate orders to a U.S. supplier, each one under $5.00, and
this resulted in a saving of $17.40 on the readout tubes. The
sending of three separate orders is a very time consuming
and troublesome procedure both for the supplier and the
poor fellow who is doing the ordering .

There are three Ie's used with these Nix ie tubes to make up

*42 1 Lodor St., Ancaster, Ontario, Canada

a decade counter. My local dealer has all three of these IC's tn
stock fo r a total cost of $4.22. I can order all three of them from
the U.S. for a total of $2.59. Since I require a total of 18 of these
IC's you can guess again how I am going about ordering
them.

Another problem that Canadian amateurs are faced with is
the variety of components that is available to us Somet imes
we feel like crying when we get a hold of a U.S. catalogue and
see all the goodies that are available to the American
amateu r. A lot of the components that are everyday items to
you fellows south of the border simply just are not availab le to
us in Canada Without a considerable waiting period. I have
had a transformer on order from my local supp lier for four
weeks now. The transformer is manufactured right here in
Canada but the manufacturer will not sell di rectly to the
amateur. You must go through one of his authorized dealers.
The authorized dealer will not send an order to the manufac­
turer until he has 8 or 10 transformers to order as he does not
like small orders. This results in a very long ordering delay for
the poor amateur who needs a part that is manufactured only
twenty five miles from his home.

The old timers are always saying, "Why don 't amateurs today
do more bu ilding an d experimenting?" POSSibly this parts
situation is one of the chief causes for a lack of interest in
bu ilding your own equipment. I personally would like to bui ld
many more projects if I could only obtain the parts that are
required at a reasonable price and without such a delay and
fuss in ordering. This parts situation is very frustraling to the
new amateur who is probably still in school and not very well
of f financially. These new fel lows want to get on the air for a
reasonable price and this seems to be pretty hard to do in this
day and age. There is also very lillie surplus equipment
available here that could be put on the air without too much
trouble. After vis iting all three of our surplus outlets last
weekend I found only one piece of gear that could be put on
the air without any major and expensive transformation. This
was an old command 75 meter transmitter that was priced at
$27.00. No wonder many of the caer's I talk to say they would
like to be amateurs but could never afford it. I am almost
beginning to believe it.

So as I said at the beg inning, its not all roses for the VE but I
must say that condit ions are improving We are starling to get
some reasonably priced IC's availab le here now and the
general availability of semiconductors seems to be Improving
tremendously. POSSibly we deserve a lillie extra band space
when you consider the prices we pay to use it. IE:
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a mon thly feature by

JOHN A. ATTAWAY, K411F

DX
News of communicat ions around the world
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c.W. Endorsements

Coo........ .... .... Ill . ... . .. " ' tonns tor ...co ox A-os
PI Dgllam C*l be~byS«lding.~"'.,No, 10 .
....fIlcJc».......-» 1 ~_st.,.pedIO'~COOXA-m.H .

5632 471h Avenue S.W.•s.m., WashiIIQIOn 98138 U .S.A.

The CQ OX Awards Program

5.5.B.

amateurs. In a few short years, the
Japanese amateur population has
surged past that of the United States by
a large margin. This comes as no sur­
prise to the American big gun who en­
counters a swarming pile-up every time
he calls "CO ASIA" on 15 meters. Famil­
iar, too. is the inevitable pile-up of OSL's
several months later.

A number of articles have been written
about the JA population explosion,
mostly dealing with statis tics, awards.
and the like. Little subjective, people­
oriented information has been shared
with U.S. OXers, mostly because few
foreigners are in Tokyo long enough to
form an opinion of Japan other than " it's
a dynamic country" and "it's expen­
sive! " Japanese OXers face a host of
truly unique adversities, and I hope to
share some reflections on these prob­
lems in a few short paragraphs. The goal
is to foster better understanding be­
tween the American and Japanese OX
fraternities .

JA OXers are a diversmed lot, as are
OXers everywhere. One finds. though,
relatively few really "Old Timers" in OX
circles. Rare , indeed, are tales of doing
batt le between 14.200 and 14.300 with
100% modulated tuu-c amer AM. Just
count the number of JA two-leiter calls in
your log in the past year. In Japan, the
overwhelming majority of amateurs have
been licensed in the past 15 years. A
reasonable generalization of the JA
amateur community as a whole would
say that they are young , and , for a lime,
highly motivated. What happens to this
motivation?

I SO . • K6O$KJ1Y9
1SO . • EA2OPI1so

1SO I8VZPI180
1SO I8KNTI111
1SO WBIMZll10
1SO , IOMWoI/l55
ORpplW ...
WBIlC'226 .

510 . . IOMWV
51 1 _.. I8IGS
572 ... IllVZP
513 . , wet..12
514 .•. 'MI;2RBG
515 . • • WBIMZ
516 .•. W84A1< 'Y

314 • . , K4CEB

C.W.

310 . . ()N4Q)(J31 5
250 . . K4CEM70

300 . . . 'N1KZ/304
300 . 15WTI301
275 W9SS1~
27S . . WBIl C1286
1SO.. WI PCDiI94
1SO . 'MI$h1 Z1189

313 . W1KW

563 W7MJ
564 PAnMS
565 HA...-w
566 ..• SIoMACH
561 ... N1SW
56fI ..• I8KNT
569 ... W1 PCO

Margelh , K7JA, to write some impres­
sions on OXing from Japan. Chip has
lived in Tokyo for several months. We
hope you will enjoy his observations.

THE JAPANESE DX COMMUNITY
by
Chip Margelli, K7JA
Ikegami Sun Heights # 303
11-4, 3 Cbome. Ikegami
Ohta-ku
Tokyo 146

The phenomenal growth of amateur
radio in Japan is well known to most

S ome new things are cooking! CO's
subcommittee on WAZ and the OX Hall of
Fame is evaluating the feasibility of a
5-Band WAZ Award. Enough comments
have been received to say with certainty
that the recommendation will be favor­
able .

In 1972. the CO OX Award 's Advisory
Committee voted to establish the Single
Band WAZ Awards rather than as-Band
Award , as they felt thai WAZ on 10
meters was next to impossible during
the sunspot minimum. This judgment
proved correct as the first Single Band
certificate was not awarded until EABBK
made it this year on 28 MHz c .w.• see
the June issue. pq . 69. For the next few
years it should be possible 10 work all
zones on the 5 bands. Note that we said
possible, certainly not easy. Five Band
WAZ will be the most di fficult and presti­
gious of the major operating awards.

The Subcommittee hasn't yet re­
solved the effective date for the award,
but it will be offered for all c.w. or all
phone , includinq s.s.b. More next
month.

The Subcommittee is also conside r­
ing several nominees for the OX Hall of
Fame, and the next super Dxer to be
honored should be announced next
month.

After several nice comments on
PA0TO's feature in the June issue of
DXing in Europe. we asked Chip

·P.O. Box 205. Winter Haven, FL 33880.

Another Guest Writer

,

Fukuoke, Japan is represented on the DX
charts by Thoru Dna. JA6BVU. 01 Buzen City.
Thoru is active in the CQ OX Award pro­
grams.

Few stations in metropolitan Tokyo sport
antenna systems this large. Those "long
wires " are nol part of the station. (K7JA

photo)

Shigeru Sugiyama. JAQAXV. is an avid DXer
/rom his home QTH in Nag80ka, Ni/agata,

Japan. (Photo via Leo. K8PYO)
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Check , ho.. II'''''.S:

SYSTEM 'A' $84.00
250W P.E.P. &lor ~vingonly

SYSTEM .... $110.00
soow P.E.P. & / or lmprov.d Q FK10r F!e«i",

Air mail cos t incl ud ed lEach sys tem 3

sect io ns easily assem b led to make un it

7'6" long. Match ing A TUI. Not on ly will

you save soece but you get bette, value

per S if buying direct UK manuf. Rush

your Mastercharge, Visa, Bankame,icard.

or check. or ask fo r brochure :-

. .. pu t it up ins tead. Insta ll t he

World-Record Breaking antenna t hat won

W6TYP the GAP ARC 1,000,000 miles!

watt award.

THE JOYSTICK VFA
(Variable fr eq. anti gives low angle. omni­

d irectional , harmonic free radia tion on aU

bands 160 thru 10 It MARS a nd rece ive

o n all Be & SWl.

1000's o f glowing reports in OUf Illes of

the V FA in u se, o ften in poor QTH and /o r

under QRP. contests, etc.

DON'T KEEP
AGOOD ANTENNA DOWN

PARTRIDGE (CO)
ELECTRONICS LTD

G3CED Broadltairs, Kent, England G3.FA
Tel: 0843 62SJS

WRITE: Elec1ronic Research Corpotation of Virginia
1280 Southf ield PI.
Virginia Bead!, Virginia 23452

WATCH FOR OTHE R INNOVATIONS FROM ERC

CIRCLE JJ ON READER SERVICE CARD CIRCLE U ON R£ADER SERVICE CARD

The number one problem facing JA
DXers is that of overcrowding . Japan is
an incredibly rugged country, Only a
small percentage of the land will support
human habitation. The result is that
population densities of 1000 people per
square mile are not uncommon in urban
areas. Put another way. consider that an
amateur population of some 400.000 is
crammed into a land area the size of
Pennsylvania. One can see that the JA's
can work up only a limited amount of
sympathy ove r QRM complaints by
someone caught in the middle of a DX
contest battle between the Potomac Val-

ley DX Club and the Frankford Radio
Club!

The Tokyo area (JA1) has, perhaps,
100,000 amateurs With in ground wave
earshot. An additional 50,000 or more
are in daily single hop range in JA4, 6.
and 8. Though the JAs are dedicated
listeners, the appearance of a semi-rare
DX station is cause for ut ter chaos on the
listening freq uency, unless the DX sta­
tion lakes extraord inary means to con­
trol the situation.

Tight regulations also contribute to the
plight of JA DXers. On 160 meters, for
example, Japanese amateurs are at-

lowed a whopping 5 kHz ., from 1907.510
1912.5 kHz. In a recent All JA Contest. it
was estimated that some 2000 stations
were active in this segment! One multi­
operator station apparently picked out
over 500 OSO's, but the other chaps
must have developed acute headaches.
On 75 meters. the situation is much
better: the JA's get 10 kHz there!

The crowding situation confronts the
Japanese DXer even before he can lurn
on tus rig . Tower and antenna construc­
tion can be , for the urban dweller, a
terrtfy ing exper ience . Amer ican
amateurs are accustomed to seeing pic-

Yasushi Koide, JA I FKJ, of the J.A.R.L.
Technical Department demonstrates one of
the League 's modem headquarter's stations
to CO OX Editor K4/1F. It was a big Change to
hear a JT1 with a signal streng th of 40 over

59, (Photo courtesy J.A.R.L. )

•I
At J .AR.L. Headquarters in Tokyo areleh to
right, Takenobu Kaieda, JH1HNH, Manager
of the League 's Publicity Dpeartment, COOX
Editor K4/fF, and Tad80 Kiga, JA 1AR, Head
of the League 's Technical Laboratory. (Photo

courtesy J.A. R.L.)

The J.A.R.L. 05L Bureau in TOkyOprocesses
over 1,()(X),()(X)cards permonth. Observing a
Bureau worker sorting cards areleh to right,
OSL Bureau Manager Shinichiro "vema "
Yamazaki, JA 1SGU; CO OX Editor K4/1F and
Nao Akiyama, JH1 VRO, Overseas Laison for

J.A. R.L. (Photo Courtesy J.A.R.L.)
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CO OX Honor Roll

The CO OX Honor Roll recognizes those DXers who have submitted proof of confirmation with
275 or morecountries for the mode indicated. The top SSTV DXers are also listed. The ARRL
DXCC Country list, LESS DELETED COUNTRIES, is used as the country standard. Total
number of current countries on the DXCC list as of this listing is 31 8'. Honor Roll listing is
automatic when submitting application or endorsement for 275or morecountries. To remain on
the CO OX Honor Roll , annual updates are required. Honor Roll updates may be submitted
anytime. Updates indicating "no change" will be accepted.

c.W.
A typical urban dweller in Japan must resort
to "apartment building backscatter." (K7JA

photo)

tures of the WlRM, K5RC, W6AM or
N6DX pl antat ions, where Murphy IS

dressed as tree limbs or rattlesnakes. In
Japan, " Murphy-san" comes dressed
as elec tric train power lines, fist-shaking
taxi drivers with 2 KW horns, and count­
less rows of wet laundry, Guy cables are
practically unknown, as an extremely
lucky (and wealthy) fam ily may be so
fortunate as to own a lot 20 by 50 feet in
size. It should gowithoul saying that a 40

W6PT , ,318
K6EC . , . , 315
ON4QX 315

W2TP 317
I(,IAMU 316
WAZRAU , 316
Dl90H .. , .315
G3FKM . . , . . , .315
W4EEE , 314
XE1AE 314
K6YRA , .313
W3NKM 313
W4SSU .. , . . , .313
W90WQ , .313
16KOS 312
K4MQG , . ,312
VE3MJ ,312
VE3MR . . .312
mAZO .. ..312
W6El., .. , .. , ,312
W6EUF .. ...312

W610 ,313
017AA 312
W8KPl , , . ,309

W9JT , . . , .312
F9RM 31\
SMOCKS, ,311
W20K 311
K6WR , ..310
WA2EOO 310
18YRK 309
I(,IZV 309
K4RTA 309
K6JG , ,309
W90lD 309
Zl3NS ,309
K80YZ 308
OZ3SK ..308
SM5SB . ..308
SMSCWK . , , . .308
W6YMV ... " . ,308
F2MO . 307

W2GT . ,306
N6AV " , .... , .303
W90WQ . , .303

5.5.B.
K6EC , ,307
K9MM , , 307
OE2EGl ,307
W4DPS ..•• . .307
ZS6lW ..... ,,307
14ZSQ . .305
YVIKZ . . , .. , ..304
VE2WY 303
EA4lH .302
15WT , .. . ,.301
K9lKA, .. , .. , .300
W3GG ... , .300
WB6DXU . ,300
XE1 KS ..300
VE3GCO .299
N4MM " . . ,298
W90HH . . ..298

K6JG . . ..302
W480Y , .301
W6IS0 , .. 300

WQ SD .. .. ....296
W9SS .. , .. , .296
HP1JC ....... ,295
Dl6KG .,. 294
JH1EIG 294
OJ9Z8 293
K8PYO , .. ,292
K9RF 292
VE7CE , , . .291
W6FET .. . • . 291
G3WW ....... 289
OE1FF , .. " . ,289
SP5BSV . , ,288
W81lC 286
0E3WWB •.. . .285
N6FX .. , • .284
K3EH ., . ,283

N6FX . 296
K9MM ., ... ".291
WA80XA "., .291

N6AW .. ,262
QK1MP , .. , .. 262
W1JYX . ..282
WA4WTG .. . •.281
WBlRlK ." .. ,281
VE7HP 280
W70M , .. 280
W90Q ., ,280
9H4G 260
N2SS , .. , . ,279
K4SB , .. ,278
OJ2AA .. , ., .. ,277
K9PPY 277
16PlN , . 275
JHWRO 275
K4l SP . , , . 275
K8UG .. , ,275

55TV

' Geyser Reef was deleted effective this lisl ing,
WA Z Program

Single Band WAZ
15 Meter CoW.

W8YEK .. .108 G3IAO . . . ,100

3 , . ,OH7XX

4 .. JH2MYN

20 Meter C.W.

C. W.-Phone

1709 .. , SP2ZHB
1710 .. , JH3KAI
1711 .. . DM2CKO
1712 . ,SM6AVM

1059 , .. K6ASI
1060 G4EJA
1061 , .. Kl7HKE
1062 . . DM2CON
1063 .. OE1SKC

c.W.

5.5.B.

1705 F3GY
1706 AA4FF
1707, . VE7CNE
1708 .. ,SP7KTE

1053 . ,G3TSZ/m
1054 .. WB5UKI
1055, .. F3CY
1056 . , . JA3VXH
1057 . , . 16KNT
1058 . , . EP2TY

WPNX
116 . W04MHY 116 ... WD9GBB
117 WOOBZV

The WPX Program
Mixed

656 ... JA3VXH 660 , SP9CTW
659 . , . K4KKJ 661 .. DM2GFl

Endorsements:
MiXed ,400 JA3VXH, K4KKJ, OM2GFl. 800 WAZAUB, 1000

SP9CTW, I(,IJX. 1100 VU20B
SSB: 300 G3TSZ/m. WS5UKI, F3CY, JA3VXH, 18KNT,

EP2TV, K6AS1, G4EJA, Kl7HKE. DM2CON, 400
OEl SKC, 550 WA40MO, 1200 K2POA,

CWo 300 F3CV, JH3KAI. SM6AYM. 400 VE7CNE. SP2ZHB,
OK7XX, 500 SP1AOM, 650 K9WA, W9QVZ, Wl0PJ,
750 W6BZ, 1100 G2GM. K8MFO.

2<J melBi"S: PAZTMS
40 melers WA2AUB
80 mete-a: DM2GFl
160 melers: YU20B
Europe: i20MF, SP2ZHB, G3TSZ/m, DM2GFl
No, Ame;, : AA4FF
OCeania: YU20B
So Amer.: YU20S

VPX
145 , . OM-2968il 146 .. , DM·26041F

Complete ,uies for WPX can be found in the May, 1976
tssoect CO Magazine,Applical ion forms may be obtained by
sending a business-s ize, sell-addressed, stamped envelope
10 "CO WPX AWARDS" , 5014 Mlndora Or.. Torrance. Cali',
9O!;l)5. U.S,A

meter beam is a rarity in downtown To­
kvo !

One would expect that, in the face of
severe limitations on the size of anten­
nas, the difference would be made up
through high power levels. There is no
denying that some stations are capable
of generating large amounts of r.t. but
an astounding number of JA stations
are. in fact, using the 10 to 20 walts
stipulated for the Telephone Class of
license (wh ich is held by the vast major­
ity of JA amateurs). The reason fo r this
restraint shou ld be c lear : every
houshold in the se super-compact
neighborhoods has a TV, stereo , and/or
other RFI -susceptib le device, almost
none of which have any protect ion from
high energy levels. In Japan, moreover,
the average c itizen has a more direct
way of getting his TVI complaint ad ­
dressed, instead of call ing the JA ver­
sion of the FCC, they ca ll the pol ice I One
can imagine the damper placed on the
OX ambition of an 18 year o ld when he is
confronted by several uniformed off i­
cers backed by an irate neighbor.

One finds, to be sure, that many OXers
give up in frustrat ion, retiring to the rela­
tive calm of two meters, Mobile opera­
tion is another haven for former Dxers.
though the dr iVing habits of some
Japanese citizens do produce occa­
sional conversations with the police
while mobile!

Those who give up in despair, though,
are quickly replaced by new and en­
thusiastic troops eager to do battle on

129 .. 18YZP
130, . . 120MF
131 .. ,JA3GM
132 . W6ZUM
133 ... N70K

1475 . , . N4CC
1476 WDBBJK
1477 W711R
1478 W6ZUM
1479, .. W8TN

4286 .. , UV(,IEX
4267 . . W4WX
4288 . , . OK lOKR
4269. , • JAlTNV
4290 .. , K8RD
4291 . , VE3EUP
4292 N4TX
4293 JA2ETQ
4294 . . , W2KlN
4295 . . , WB82RV

123 . . . W9NSM
124 . VE6HT
125 .. , W60RO
126 .. , VE7DSR
127 .. , EA4JF
128 .. , SM4ACH

1470 . , , W4HYY
1471 ,W2BAI
1472 K9FN
1473 .. N9BA
1474 K4XP

4247, .. K4XP
4277 G3JZG
4278 , . K9DID
4279 W3HER
4280. K1WJ
4281 . W6AST
4282 . ,JH4OGD
4283 . . WA4lOF
4284. . WS4TOH
4265. F5RU

3 ... 0l7AA
4 . JE1JKl

48 . . . KH6HC
49., .N7UT
!;l) ... JF1DSN

80 Meter Phone

15 Meter Phone

All Band WAZ
5.5.B.

20 Meter Phone

The compleloJ rules for WAZ are lound in the May, 1976 issue
at CO, AppI,caloon blanks and raprtnts 0' lIle rules may be
obla ined by sendl"9 a self-addressed, stamped envelope to
Ihe WAZ Manager, M', leo Harjsman. W4KA, 1044
Soulheast 43rd St. Cape Coral , Fl 33904,
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SEND FDA YOU R COPY TODAY
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Telrell "Mon.ch"ITr. pped)I.V. Kit
Duo·Band 1 4 KWP I.V _ Kit 562.50

Post P. id Cont inental U.S .

For tec:hnic:al U18 . nd prices on compl.te
Telrell line. w rite for Catalog PL 7

O pti m um. full·si z. do ublet perform"nce. independent of ground conditions!
" B" I. nc:ed·P. tt. rn". lo w r.diat ion ....s!• • high signal t o noise• • nd signal
to interfer.nc. r.tio!
Mini mal suppon costs. leKisting t ower. house. tree I.
A technician can res onate a Telr.. " Inverted-Vee" to freq uen cy within the hou r!
Minimal S /W/R is possible if installed lind r.sonated to frequency as dire cted!
p.ttern prim.rily low-angle . Omni-di rectional. approx. 6 08 null a t ends!
Costly.lossV••ntenn. tuners not requ ired !
Complete sim pl if ied inlt. lI.tion . nd resonating t o frequency instruc:t ions suppl ied

with each kit .

I STEP UP TOTELREX
I WIT H A

I TELREX "BALUN" FED- "INVERTED·VEE" KIT

THE IDEAL HI·PERFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTAll lOW-FREQUENCY

MONO OR MULTIPLE BAND. 52 OHM ANTENNA SYSTEM

KENGORE CORP, Dept.Q

9 James Avenue

Kendall Park, N. J. 08824

$4.00 Postpaid (U.S.)

~n.da $5.00, Fore ign (Ai r) $7.00

I ~
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The ~t complete d irectory of Amateur
Radio Equ ipment ever p Ublished. The all
n_ 1978 Edition inetudes s,peeifiCations.
p ictures, and prices of transceivers. trans­
m ilters. receivers, amplifiers, power supplies,
trlln swerlers. antenna" tuners. towers.
meters. microphones, Ilevers, VFO's. p re.
Imps, lesl Ilea " etc. etc. No ham lib lll ry will
be comp lete w it hout • c~y of the 1978
Amateur Radio Equ ipmen t Di rectory.

~
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li
li
li
li
li
li

NEW 1978 EDITION

CIRCLE 26 ON READER SERVICE CARD CIRCLE 2 1 ON READER SERVICE CARD

the OX front. That they are active can be
veri fied by looking at one's logs; JJ 1's
and JK 1's will be in the majority on 15
meters now, while a few years back the
JR1 's and JE1 's were prevalent. The
author recently ran a whole page of
JE3's without mtertuptton. to illus trate
this phenomenon.

These newcomers have specialized
needs. not the least of which is OSL·s.
When you were a beginner. you were, as
we all were. eager lor a OSloany OSL.
For many years , the Japan Amateur
Radio League has addressed this need
with an efficient OSL bureau, which It
sponsors as a membership service. This
bureau, which handles domestic and
foreign OSL's, both outgoing and incom­
ing, has allowed JA Dxers to QSL in a
very cost-effec tive way. Until the ARRL
outgoing QSL bureau was inaugu rated,
American OXers had no such service.
That some U.S. stations. swamped by
up to 10,000 OSL requests per year. do
not OSL promptry (or at all) is a situation
which many JA's. new and old alike,
cannot comprehend . The problem is
exacerbated by the fact that the few
stations a JA "little gun" can work are the
ones most inundated by OSL requests.

Despite all these obstacles , DXing in
Japan is an extremely popu lar sport.
Radio shops in the Akihabara, a discount

area of Tokyo, are packed with amateurs
seeking the latest box which will help
them sort throug h ORM. Applications by
the hundreds for CO OX Awards, DXCC,
and other certificates stream from JA
amateurs every month . And the living
situation has its bright side: zoning re­
strictions are unknown in Tokyo! This is
quue peculiar, as the destruction of the
latter days of WWII gave the opportunity
for the laymg of some solid foundations
in urban planning . Any visitor to Tokyo
will testify that a seemingly deliberate
effort to the contrary was made by the
city fathers, and tribanders can be found
next to luxury apartments , atop fashion
boutiques, and Within corona discharge
distance from the bullet train high vol­
tage lines !

A few concluding operational tips are
in order. Any OX-pedition far removed
from Japan wou ld be well-advised to
operate split-frequency when the band
is open toJA; otherwise. their own signal
w ill be qu ickly obli terated by ORM.
Working by call areas is very effec tive:
rates approaching 300 OSO's per hour
have been attained by calling for JA3's,
then JE3's. then JF3's. etc .. on my sev­
eral trips to Saipan and KG6SW. It is
essential that control be kept of the
calling sequence, and limiting the
number of stations calling at anyone

time is an effective tool for accomplish­
ing this . For casual operation, the ability
to utter even a few phrases of simple
Japanese will win you many friends, and
may assist when trying to cool off a
heated pile-up!

And , finally, remember ... what may
be , to you. "just another JA OSO" may
be , for the JJ1 sneaxmq away from her
homework , a first -ever exchange of
words across the ocean. Whether the
memory 0 1 that first OX OSO is a fond
one. or a heartbreaker is up to you.

Masa Saito. JA81EV. returned to Japan from
Marcus Island in February. He operated !JOt
and passed out a new one to many DXers.
Masa specializes in 40 meters , and has
worked all zones and over 200countr;eson 7
MHz. using 8 groundpiece antenna with 20

radials.
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a m on th ly fea ture by

A. EDWARD HOPPER, W2GT

News of cert if icate and award co llect ing

race. I also have WAS, WAC, WAZ,
QCWA, member # 8853 of YlISSB and
MARAC # 581,

To a/l County Hunters, many thanks
for the ones you gave me. It is about the
most demanding challenge the re is in
amateu r rad io "

That missing Ouad , put up in August 73

he put up in August 1973)
"I like to mobile and do so as often as

permitted, mostly weekends, I'll be
happy to help any County Hunter wi th
Nor thern New England Cou nties,

"I am not so active with County Hunt­
ing at this time, but the receiver monitors
14336 when I am home and working
around the acre,

I do like contests and enter many of
them, not fo r a b ig score, to have some
fun. I love the competit ion of pile-ups,
when DXing, I have 258 counties con­
firmed and 260 worked in the DXCC

U5A-CA Honor Roll
"00 " 00 see

WB50PA "" WB5DPA '"' W85DPA 1240
m CUE ace W2CUE '" W2CUE 1241
WA7AKN eoa WASlDZ '" JA1GTF 1242
W7GHT = WOO"' oea JA3AAW \243
K01TP "" "00 DJ7CX 1244- ''''' WB5DPA '" W5TlN 1245

'"

WAZ WB50 PA '" M M '" SM5CAK 1246
m CUE '" W09 AXF '" Kl7AF 1247
W60UL aeo SM5CAK '" w 890NX 1248

eoee WB90NX '" VE3FEA 1249
WB50 PA "" WB2PMO '" SV1GO case
mCUE aoe WASlDZ '" W60UL 1251
K9GTQ '" WOO"' '" KaMKA ""W60UL '"weecoe '"

amplifie rs and ca rtridges, Afte r the clos­
Ing of CBS Electronics, I went to EGG in
nuclear instrumentation and from there
to my present employment in New
Hampshi re, ag ain in Quali ty Cont rol.

" My introduction to County Hunting
came as a resu lt of try ing to clea r the
frequency for the YlISSB system. I got
hooked with the lively act ivity and stuck
around to find out what was happen ing, I
had finished my WAZ after 35 yea rs of
hamming, so I needed a new cha llenge
and this was it. Two years and 7 months
later, I was issued # 163. The last County
came from Ron, K7LTV in Garfield , Mon­
tana at 2355 December 24, 1976-What
a Christmas present-thanks aga in,
Ron.

"The present equ ipment are a Yaesu
FT101E, SB200 linear, 4 band ve rtical
antennas, dipole for 80 and TA33Jr up
on a 36 foot tower, (He failed to say what
happened to the nice 3 ba nd Quad that

"Back in 1942. I was married to wife
Edith and we have been going strong for
35 years, We have two child ren but
neither is interested in ham radio but
both have tried CB and ou r daughter still
has one on the air.

"When discharged from the service, I
went to work as a technician with CBS
Electronics (now defunct). and was
promoted to Supervisor of Qual ity Con­
trol, I did some Iabratorv work in the early
days ot.color TV, and also with stereo

W1 LOO showing some of his equipment and
certificates.

tnanon. and in those days the license
arrived at my home in 9 days .

"I tried 5 meters with loop modulation.
a b it dangerous but successful. I did
finally settle on 40 meters with an oscil­
lato r and a 210 fina l with about 20 walls
and a National SW-3 receiver,

"In May 1941 I ente red the Navy and
spent most of th e time w ith anti­
submarine warfare, although I was rated
as a Rad ioman, I carried this rating until
my final discharge in 1952

· p ,O. Box 73, Rochelle Park, NJ 07662

Special Honor Roll
(All Counties)

#1 84 Phil D. Wilson, WBSDPR 5-9-78.
#1 85 William M. Smith, W7GHT 5-25-78.
#1 86 Bertha Swenson, K01TP 5-30-78.

H ere is the September, "Story of The
Month" as told by Charlie .

Charles E. Gagan, Jr ., W1LQQ.
All Counties # 163. 1-18-77

"My entry into this world was on July 2.
1917 in a place ca lled Marblehead,
Massachusetts, the c laimed 'Birthplace
of the U,S , Navy.'

"My introduction to ham rad io was in
1936 when a friend showed me his 5
mete r gear and had a contact with a
station in New Hampshire. That d id it,
and In 1938 I passed the General Exam-

Charlie, W1 LOO with that happy smile.
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BankAn~rkard . Vila, and
Mut... rcharp- art- auilabl... .

!!!!

40-20 HD
a0-40 HD
15-40 'lD
15·4(1 HD ISPI
7!> 20 HD
1!> 20 HD lSf'J
1S-10 HO
1S-10 HO lSPI
80 10 HO

I

•.. lun..d Itll hi:::hN lin· ...... .-l..... ,.11. ..·. l i. ..,. '" J".I ill

I.... minu......

- All models ab ove ar e fur niShed w it h
crimp/solder lugs. _ A ll models can be fur ­
ni Shed w ith a S0-23g female coa" ia l con­
'lector at ..:Iditional co st. The SO·23g
male eoax ial caDle eonnector. T o Ordl!\"
this factory Insta l led option, add t he letter
'A ' after the model numDer. E"ample : 40 ·
20 H D/ A. _ 7 5 meter models a re factory
t uned to resonate at 3gS0 kHz. (SP) mod·
e ls are fa cto ry tu ned to resona t e at 3650
kHz. See VSWR curves for othe r reson­
ance data.

75- 10 HD

~ _ """ '4""'''' c.p-_ so-U9 - Ill, - U .7$
....,-. ....... 11.SO 10< SIlo................ ~_ .......

We're Pleased to Introduce Two New Models
Specifically Designed for the Novice or Technician

80 -10 HDINITI.. .1'", flU!l! :;~;J~;;rl~l~ I~ :~~.I: ""..ra ~, '

80 40 HD (N/ TI "'I' ",,,,II ",,,. 1,
- .... , fn ' lUl l -lU ,,,..It-, "" ' N ilI e" ... , ...

' to . " 1..,,,, . I" n.., ...q,u r..d, C:'''llpl..' ..h Ii.dun

~''' Illl''..d and ." ....d .pl·...fi lh fur lh.. "","'...
"',"h,,,,,,,, band- . U"lh "" r.m "" f'ao i! .

\Io r·Gain
220\) C Sou th 4lh SIr...l

lA'a . ...n ..·o r lh. M .lO" 66048
f91:H 682·3142

\Ionda. ·.·rid.. : 9 ..UI·5P\I CST. .

N~OT~;tL~. NO STU~~~~~~ ~~('IM~~~~~~~f3E
NO CAPACITORS ~ff INot to Scale)

EXCLUSIVE No . 16 4 0 t Copp'" Weld wire .lmnealed ro It
handles fik e $Of t Copper wire » Rtlted f or bu·

66 FOOT, 75-10 ,.., rhtln full tegat power AMICW Or SSB·Coax.
iat or Batancea 50 to 75 ohm f t'ed ttne . VS WR

METER DIPOLES under 1.5 to J at m ost heights. S ta inless Stt'et
hardware · Drop Proof tn sutators , T errific Per­
fortnance . N o coils o r tra ps to bretlll. down or
change under weather conatuom : Complt'lely
Auembled ready to pur u p : GUQrtlntet"d I year
ONE DESIGN DOES IT A LL: 75· IOHD . O nly
1 12.00 tI band.'

d ilEAl ImpOATdnT
dnnounCEmEnT FROm

WORLD'S LARGF.5T SPECIALISTS INTHF. m:SIGN ING. l>F.VELOPING

AND MA!liUFACTVRING OF "NO COIL, NO TRAP" ANTr.NNA SYSTUtS.

f'h·_ .. rilt- for rull~ dt-snipti . ... 6- pa~ b......h.."'. Cuntal: t ~ ..... r fau., t ... dr..... or onkr dif"ffl from \Ior ·Gain.

!8!J- l 0 HO I

MO R-G A IN H D D IPOLES •.. _ One hoi If
the length of conventional nett-wave di ­
poles. _ Mulli ·band. Mu ltl ·f requency- ­
Maximum effieiencY • no traps. loading
ccus, Of" stubs. Fu lly assembled and pre­
tuned · no meuuring. no cutt ing. • A ll
weather rated· 1 KW AM, 2.~ KW CW Or
PEP SSB. _ P;o ven perlormance • more
than I S ,OOO have Deendel ivered. -Permit
use of the fUll capaDilities of today ' s S·
Dand xcvrs. _ O ne feedline for operation
o n a ll bandS. _ Lowest co st /be nef il anten­
na o n the m arke t tod ay. - Fast QSY • no
feedline switchinq . _ Highest perfo rmance
for the Novice as well as the e:drll·e1l1n OP.

• There is no better antenna at any price . . . W9QIO e / had a Mor·Gain antenna and liked it ex tremely wen K4JMR
• The antenna has worked ou t well with very good reports . . . W1TJ'K - / can only give glowing reports about it WA 21RN
- I lulve used th ese fin e antennas bef ore and see no reeson to change now . . . W6BF _ It has given me excellent service and
results . . . W6CZS _ I believe I have "sold" your antenna to almost every ham 11ul~'e talked to . . . W4AHN _ Its performance
heu for rurpassef any other anrenl1llthat I have 1wd ... WA5GGS _ For "veral y ean I have used the MOT·Gain and have been
very sotisfied ... K2TSD _ Am It>fling ev"ybody know that it has bt>en doing a good job for me . . . VE2 VW _ The antenna is
performing just beautifully . . . W8WDZ/6 _ My 75-40 Iuls performed MQutifully and I'm very happy with it . . . WB8DJlB
- Another chQp said he had alto used it alld that it was the greatest . . . W4NSP _ I do not hesitate to recommend the antennQS
to others . . . KOSPR _ I heard Q ham extolling the virtues of your antenna . . . WBOPTM _ I worked Qstation last night and
the Mor·Gain was doing quite a joh for him . . . WA JTCV

multi-band HF communications antennas - half size . full performance

LEAST COS T , Dollar for do llar. the HD dipoles a re the highest per­
formance, least COSt multi ·band antennas o n the market today . For
exerncfe: the S-b.nd 75·10 HD dipole costs less than $15.00 per
band . an unbeatable lo w cost .

NOV ICE L ICENSE OPERAT ION. The MOR·GAIN HD Dipole is the ideal antenna for the new or Novice operator. As the Novice progr8S$llS
to higher license c lasses. he cen easily re- tune t he HD Dipole to the new frequencies of his higher fr equency privileges. The H D Dipole is thus
a one-tlrne investm ent. HD Dipoles a re available for all Novice freq uencies.

L IMI TED REA L ESTATE . Where real estate for antenna installa ·
t ion is limited. t he HD dipole'is the ideal solution . Operation on 80!
75/4 0 meters is now possible since the HO dipole is o nly half the
length o f • conven t io nal half-wave dipole . For all around o perat ion ,
the HO d ipole w ill o utperform any trap Ioajed horizo nta l o r ver tical
dipole .
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Novlomagum Certificate: Ttus award is
issued by the rad io-amateurs of the
Nijmegen branch 01 VERON, the Nether­
lands section ot I.A,R.U. To obtain this
certificate, one must prove that he made
10 OSOs on the n.t. bands or 30 QSQs
on v .h.l. or higher. QSOs made on u.h.l.
and s.h.1. count double. All QSOs must
be conlirmed by OSL cards. There w ill
be no limitations except OSOs via re­
peaters are not valid. A copy 01 log data
inc lud ing date, call and tequency. cer­
tified by two other licensed radio
amateurs should be sent, with Hfl. 5, or
10 IRCs to: Award Manager, Postbox
1538, Nijmegen, Netherlands. QSOs

Noviomagum Certificate

and crossband QSOs do not count.
Split-frequency QSOs (all on 40) count.
Fee for the diploma IS 5,OODM or 10
IRCs. Sticker for SASE or SAE and 1 IRC.
Application must be made using special
log sheet obtainable lor SASE or SAE
and 1 IRC Awards manager Klaus
Kleine. OJl XP, Fasanenweg 22, 0-4714
SELM-BOAK, Fed Republic of Ger­
many.

Canadian Islands Award : This attrec­
live parchment diploma is issued in four
steps . The basic award is for working
and conlirmmg live (5) islands. Class II
is lor 10, Class I is for 15 and an Award 01
Exceuance is given lor 20 or more is­
lands or island groups, This award is 10

co-operation and support 01 the OX
Newsheet (Geoff Watt s) of England
which sponsors the IOTA (Islands 01 the
Air) award program. Send log data and
$2.00 or 10 IRCs to VE3GCO, Garry
Hammond, VE3GCO, 5 McLaren Av­
enue. Lestowet. Ontario N4W 3K1,
Canada, Check list trom VE3GCO for
SASE or SAE & 1 IRC, this lists 29
tslanos/tstand Groups. As mentioned in
last month's column , this award and
many other Canadian awards are listed
in the first, exclusive, inclusive Cana­
dian Amateur Radio Awards Directory of
over 60 pagesol rules, maps, check lists
and application fo rms, Send $3.00, any
c urrency, to co-authors, VE3HLL, Eric
Walden, Gowanstown, Ontario, Canada
or 10 VE3GCO, Garry Hammo nd . 5
McLaren Avenue, Lrstowet. Ontario
N4W 3K1 Canada. Oh yes. instead 01 the
$3.00, they will accept 15 lACs.

I ""'.... '''''""'a,,u 10' 1ll-II·4'O­.o-eo _"~
6 P'tC .'.""-oft., • ,.... c_e"u"
and 2 1<" ".due'."",.
I HO '''''cl> ,.... b.""" utch,nil 10,n". 80 _ Ie. COY,""
I .." . 12-'1"•• t,nne<! 'GUn" ..".
Cap,n,. ,neluded _ "'POlio "5".""wBo. ...... M il " includn och.
mal 'c . R. c Om m.nd 1'.,10 I~you l

INfO NOTE ' 3 77 OH M and " 0:.00
OHM '·O".n .. ... . "ac.d ladd . 'I,,,." a .. d'al.ctric
'~3 ...... d,am • • '" ...". d,~m
.nto .."Iy _ no' 'u""hed

Awards

Action 40 - DIG WARC Award: This
award is available to a ll licensed
amateurs who can prove contacts with
at least 100 different amateur rad io sta­
tions WIthin one carenoar-rnonth (Grego-­
rian calendar) alter November 1, 1977,
on the 40 meter amateur band, All
modes are accepted. Contest OSOs

Larry Taylor, WB2PMQ
Mixed USA-CA-500 certificates were

received by:
Koichi Ishida, JA1GTF, (#11 toJa­

pan)
Takeshi Yoshida, JA3AAW, (# 12 to

JA and # 1 to JA3) .
Leonhardt (Leo) Poelt. DJ7CX
Wyndell Walke r, W5T ZN (ex

K4NTC)
Tony Smaker. Jr ., KL7AF, (#2

Award to Alaska)
wutned Antheunis, VE3FEA
Adrian A. (S lag) Star.kpc.ole.

K8M KA
Constantine (Costav) Gramtsiotis.

SV1 GO sent for USA-CA-500 endorsed
all SSB, all 20 (#1 Award 10 Greece)

DIG-WARC-Action-40-Award

Mixed USA-CA-l 000 certificates went
to:

Jack Johnson. WD9AXF
Lars Erik Bobm. SM5CAK (#2 to

Sweden) in addition to USA-CA-500.
David Bishop, WB90 NX, who also

received USA-CA-500

Kit includes:
I 2'00 lOtd ...",. SIN'.... ve".ble
....11> '-'"10'. ,"..".",," ' .....
]./100 valls
I 2'00 ph' dual uch"" pa,.' .. '
COM""U' ~I.n"''''
2 I,nlle ' ."1' I)"""" 10." 0 1>1. 2 "O"m ...n, l. ond."I.d
I pvc ''''01.'.<1 .halt coup h"1O
',. '0 ',4
] SO-2l9 c .... . chan,. <;0""00<10"
lynn ~2 onm ". !>2-J.OO.600" 0 '
••nd..... "'"....

Award Issued

Phil Wilson , WB5DPA who made them
all endorsed all SSB . also made USA­
CA-500endorsed , all SSB, all YLs; all 14
and all Mobiles. Also USA-CA-1000
through 2500 endorsed, all sse, all 14,
all Mobile and USA-CA-3000 endorsed
all SSB, all Mobiles,

Bill Smith, W7GHT made them all as
well as USA-CA-3000 endorsed all ssa,
all Mobiles With the added all A-1
endorsement to his USA-CA-1500.

Bertha Swenson, K01TP made them
all endorsed all Phone as well as USA­
CA·3OO0 endorsed all Phone.

Alex Marlon, W2CUE was issued
USA-CA-500 through USA·CA-3000
endorsed all SS8, all 14 and his sao
through 15OOalso endorsed all Mobiles .

Keith Harlow, WA7AKN was post­
humously issued USA-CA·3000-Plus,
endorsed all SS8

Jim Boob. W60UL qualified for USA·
CA-500 through 2000 endorsed all
2XSSB, all 20 and USA-CA-2500 Mixed .

Jim Latimer. WB900E had me send
tum USA-CA-2000 endorsed all A-3,

Marge Moore, WA5Z0Z acqui red
USA-CA-1000 and 1500 endorsed, all
SSB

Tom Ross, K9GTQ added to his col­
lection USA-CA-2000 endorsed, all
SSB. all Mobiles

Apollo Products, Box 245. Vaughnsville. Ohio 45893 419-646-3495
Sub~ld, ary " l, ttle Goan t Ante nna Labs"

Apollo Products-little Giant Trans Systems Tuner Kit - $122.50
A.LSO AVA ILABLE FACTORY WIRED AND T ESTED A T $ 144.50

Design" lind engin..-.ed after " Apollo" _ " Li tt le Gian!" 2500X·2. for an " ena:in...,ed
performance" Trans Systems Tune. and Ad.putions of t he l ew McCoy Tn nsmatch, ,.;th
power ....ndlonllt the kW plus level!

canadian Islands Award
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a monthly feature by

GEORGE JACOBS, W3ASK

pagat:ion
The scien ce of pred icting radio cond it ions

" 11307 Clara St., Silver Spring , MD 20902.

September Propagation

During September and early October
expect a noticeable increase in 10 meter
OX openings. during the daylight hours.
Expect some fairly good openings to

conditions are HIGH NORMAL, or bet­
ter.

It may be a toss-up be tween 15 and2D
meters for the best OX band du ring the
hours of daylight in September and early
October, but the ed ge Will probably go
to 20 meters. Look for the band 10 open
for OX at sunrise and remain open in all
directions for a lew hours. It should be
possible 10 work mto many areas of the
world throughoulthe daylight hours, but
look for a peak in OX propagation conoi­
l ions du ring the afternoon hours. Twenty
meters should remain open for OX dur­
ing much of the hours 01 darkness as
well . Nighttime conditions w ill tavor
openings towards the south and to trop­
ical areas, but some openings will also
be possible to other areas of the world ,
particularly when conditions are HIGH
NORMAL. or better.

Expect an improvement in nighllime
OX conditions on 40.80 and 160 meters
during September and early October .
This results from the increasing hours of
darkness and a seasonal oechne in the
stanc level. Forty meters should be best
for worldwide OX from sunset through
the sunrise period. Check 80 and 160
meters du ring the hours 01 darkness,
particula rly for an hour or so before local
sunrise.

For short-skip propagation during
September and early October, use 80
meters during the day for openings
shorter than 250 miles, and either 80 or
160 meters at night. For distances be­
tween 250 and 750 miles try 40 meters
during the day and 80 meters at night.
For openings between 750 and 1300
miles best bet should be 20 meters
du ring the day, 40 meters from sundown
to Mid night, and 80 meters from Mid­
night to sunrise. For openings beyond
1300 miles, try either 15 or 20 meters
during the day, and 40 meters during the
hours of darkness. Check 10 meters for
some faIrly good openings beyond 1300
miles during the afternoon hours, par­
tic ularly when conditions are HIGH
NORMAL, or better.

EquinocUalPropagaUon
The fall, or autumnal equinox will

occur on September 22. This is the day

L_ NOtmal 1. !>·6 , 9 ·10. UI. • C 0 o-e
19 2'0. 22. 24 . 28

C • o., a
8_ Normcal 18. 15 . 11· 18 ,
2 1.23.2627

c-e o., , ,
Olltr~bod te

Propagallon Ind" ,

AbOII. Norm.1 3. 12

Day·ro--o.y Cor>dI_~ EAp«lftd FoI Sapt. 1978
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LAST MINUTE FORECAST

HOW TO USE THIS FORE CAS T

1 Fond _ _II",r_ ",da~ hSOClaled * ,1ft panw;ula, ba"ll
opening from P ropagal00n Chans app"a''''lI on 111.
loIlowoltrg paga.

2 w un tna prop.Qar,.", ,"d... usa Ina abova l. DI. lo l>nd
In" • • peeled sillnal quaht" ..sociated Wlln In& band
opening fo' any day of rn" mont n Fo' . -ampl. , . "
opening stlow-nin rn.. Cn."1 WI'~ apropllga rion ind a. 01

131 w ill ba l.i, ICI on S ept. hi , good IBI on tna
2nd, .., cotnant tAlon Ina J ,d. good (81 o n t'"
4 111 , ate.
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the Caribbean and South America, and to
the South Pacific area and the southern
and central portions of Africa, particu­
larly during the afternoon hours. When
conditions are HIGH NORMAL, or bet­
ter, openings should be possible to most
other areas of the world as well.

A considerable improvement is ex­
pected tor OX propagation on 15 me­
ters. With steadily increasing solar activ­
ity, a greater number of OX openings are
expected this year as compared to the
past several years. The band should
open for OX shortly after sunrise, and
remain open until after sundown. Open­
ings should be possible to all areas of
the world , with condi tions best towards
Europe and the northeast before noon,
and to the rest of the world du ring the
afternoon hours. Openings towards the
South Pacific , Australia, New Zealand
and Ihe Far East should be possible well
into the early evening, particularly when

as 48.5 in last

12.2
12.6
12.5
12.2
12.9
14.0
14.3
13 5
13.5
14.8

Smoothed Sunspot Numbers
Reported For Cycle 21

March 1976-November 19n
1976 1977

16.7
18. 1
200
222
242
263
28.9 ­
330'
385'
44 .6- +
505"

January
February
March
April
May
June
July
August
September
October
November
December
- Provis ionat
+Incorrectly given

month's column.

S olar activity continues to cl imb
rapidly. The Swiss Federal Observatory
at Zu rich rep or ts a monthly mean
sunspo t number of 79 for May. This
results in a smoothed sunspot number of
SO.5 centered on November, 1977.

A smoothed sunspot number in the
low 90's is now expected for September,
1978.

The following is a list of the smoothed
sunspot numbers reported since the
present cylce (Cycle 21) began.

Propagation conditions on the h.t.
bands are generally quite variable dur­
ing September and early October, On
some days conditions will continue
much as they were earl ier in the sum­
mer, but on other days the lirst signs 01
wintertime conditions will be noticeable.
For this reason, this month 's column
con tains OX Propagation Charts for the
on e month per iod September 15­
October 15, rather than the usual IWO
month span. This month's column also
contains Short-Skip Propagation Charts
for September and October.

September, 1978 e CQ e 7S



'" 12_1.( (0-1) 08--09 (0-1 ce-ce (1-2) -I~
1.(-1810-2100·" ~'

08--09 (1·3) 08--09t1&-22 0-1 10-1 1 0-3 09-10 ~"'l 09·14 "2
11-12 0-,( 10-11 ... 1,(-16 ..3l
12· 1.( 1... 11 -16 (.() 16- 19 (4)
1,(·16 (2'" 16- 19 (3-"") 1$--21 (3-'()
18- 18 f'" 1$--2212-3121-22 pI
16-19 1-3 22«1 1-2 22-23 2-31
1$--22 (1-~ 0D-08 (I ) Z>OO I~
22.(18 (0-1 0D-08 (I).. 08--10 &-3 08--10 (3-4 0&-10 ("2) 0&-10 (2:M

10-12 ... 10-12 (" 3 10-12 (3-1) 10-18 (l

"'T' 12-16 (~~ 12-16 (2-~ 18-18 (2-1 )
18-19 2-3 18-18 (4--3 16-18 (3- 16-19 (2)
1$--21 1_

18-19 r" 18-
19 1"mlflo.2O 13)

21-08 0- 1 I flo.2 1 2'" Iflo.2O "3 20-21 '(3)
oe-ceroa 21-23 1...

2o-
23t 2 1-03 rnl23-03 1-3 23-03 3-4) 03-Q5 3-4)

03-08!1-2 03-08 2-31 OSo08 )_N -I""' 06-0ll (,(-3)

be ava ilable for $6, postpaid in the USA,
Canada and Mexico. Elsewhere in the
world, this special subscription is avail­
able for $8, airmail postpaid. All pay­
ment should be made by US dollar check
or postal money order, and remitted to:
MAIL-A-PROP, 11307 Clara Street ,
Silver Spring , Md. 20902.

MAIL-A-PROP is a bi -weekly newsret­
ter containing deta iled day-to-day
propagation forecasts for the h.l . bands
lor a two week period in advance. These
forecasts have achieved a relatively
high level of accuracy during the past
four years, The format changes a bit with
each issue, so tha t over a period of time,
band-by-bend. continent-by-continent
and major time periods throughout the
day are covered with detailed forecasts
and analysis . Short-skip forecasts are
given monthly . Newsworthy items con­
cerning radio propagation, sofar activ­
ity, progress of the sunspot cycle, v.h.f
ionospheric band openings, schedules
of meteor showers, etc .. are also in­
cluded, MAIL-A-PROP is w(iUen in sim­
ple language and is intended lor the
radio amateur, the shortwave listener
and the professional user of the h.t.
spectrum.

An annual subscription to MAIL-A­
PROP, 26 bi-weekly issues, is $25 post­
paid in North America . Outside North
America, the postpaid airmail subscrip­
tion rate is $35 . All payments should be
made in US oonars.

A free sample copy of MAIL-A-PROP
IS ava ilab le for a stam ped, sel f ­
addressed envelope.

.73, George, W3ASK

CO Short-Skip Propagation Chart
September & October 1978
local Daylight Savings Time

At Path Mid-Point (24-Hour Time)
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_...,. lor _ lha toreca.. ill made, and !he we:ond

101""llf"1"~,Tha _._"It. ""_
Of .n,s Outing Ifle IllOI"III'l on _h Ifle opening is
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powe, 01 75 wans c."' . or 300 "'. US p.8, p. on aldab.nd:
the ...I.sk. aAd Ii."'ail Ch.rts .re based upon. lr""'.­
mIner pow.. of 250 w.us c.w. 01 1 kw p .•.p. on
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cast " at the beginning of this column for
those days during September expected
to be BELOW NORMAL or DISTURBED.

No major meteor showers are ex­
pected during September, but some
minor ones may permit meteor-scatter
type openings on the v.h.t. bands from
September 19 through the end of the
month.

HOW TO USE THE SHORT-SKIP CH...ATS

CQ OX Contest Special-1978

This year's CO Worldwide OX Contest
will be held on the following dales:

October 28-29 Phone Section
November 25-26 c.w. Section

As for the past 27 years, next month's
Propagation column will be devoted to a
special, comprehensive forecast which
will focus on both sections of the Con­
test

For those who desire a more in-depth
analysis, a special two-month subscrip­
tion to MAtL-A-PROP (five issues), cov­
ering both sections of the Contest. will

V.h.t. Ionospheric Openings

Conditions lor trans-equatorial, or
Hi-scatter propagation are expected to
peak during the equinoctial period . Six
meter openings, and some 2 meter
openings as well , should be possible by
this propagation mode between the
southern tier states and deep South
America The optimum time for TE open­
mqs is between 8 and 11 p .m., local
time , Openings can last from a few min­
utes to a few hours, signals can vary
between very weak and moderate, with
flutter fading almost always present.
While TE propagation favors the south­
ern third 01 the country, during Septem­
ber some 6 meter openings should be
possible lrom most other areas as wel l.

Although summerti me spcradic-E
ionization should fall off considerably
dur ing September, an occasional 6
meter short-skip opening may sun be
possible over distances ranging be­
tween approximately 1000 and 1300
miles. Best time to check is before noon
and again dUring the early evening.

There is usually an increase in auroral
activity during the equinoctial period , so
expect some fairly frequent 6 and 2
meter aurora l-type openings during
September and early October . The best
times for such openings should coincide
with periods of radio storminess on the
h.t. bands. Check "Last Minute Fore-

on which the sun will cross the plane of
the earth 's equator as it appears to travel
from northern to southern skies. On this
day the hours of daylight and darkness
are equal in length throughout the world .
Sunrise should take place at approxt­
matety 6 a.m . local time and sunset at
about 6 p .m. local time, no matter where
you are in the world .

The ettects of the equinox are teit on
h .1. p ro pag ation from about m id­
September through ear ly October. Dur­
ing this period , the characteristics of the
ionosphere are similar over large areas
of the world, and this is usually the best
time of the year for OX openings be­
tween the temperate regions of the
northern and southern hemispheres. A
similar period occurs during the spring
equinox, which is centered on March 21 .

Expect considerably more frequent
open ings from mid-September through
early October between the USA and
South America, to the South Pacific area
and Australasia, to southern Asia, and to
southern Africa and Antarctica . Open­
ings to these areas should improve on all
bands, but will probably be most notice­
able on 20 and 15 meters during the day
and on 40 meters at n ight. These
equinoctial-type openings may follow
either the long or the short great circle
path . The best times lor these openings
should be the twilight periods around
sunrise and sunset , but they will occur at
other times as well .
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"'0 11-13 (I ) 09- 11 (11 13-19 ( I I 21-22 (1)
Pacmc 13-15 (2) 11_13 (3) 19--2 1 (21 22-23 (2), N_ 15-17 (3) 13-17 (2) 2 1·23 (3) 23-00 (3)
Zealand 17-19 (2) 17- 19 131 23-01 (a , co-os (4)

19-20 (1) 19-2 1 {4
0I -00 13! 05-07 (3!2 1..22 (3) 03-05 2 07-08 (2

22-23 (2) 05-06 ( I 08-09 (1
23-0 1 (1) 06-07 (2) 23-02 (1 •

07-09l31 02-06 (2) '
09-13 2 06-07 ( I)'

..."", 14· 15 (I) 08-1 0 ( I) 19-2 1 (II 0 1-02 (I)- 15-17 (2) 13-17 (11 2 1-23 (21 02-03 (2)
17-19 (3) 17·19 (21 23-01 (4) 03-06 (3)
19-20 (21 19-2 1 (31 0 1-a3 (31

::: 1~120-21 (1 2 1-22 (2 ",.. ra
22-23 (11 04--07 (II 02-o.t (1)'

07-08 (2) 00t-06 12)"
08-10 (3) 06-07 1)·
10- 12 12112-13 (1

Caribbeao. ~10 (1) 07-Clll (11 06-0ll (4 1 19-21 (1)
cent.al 10-11 (2) 08-10 (3) 08 ·10 (3) 2 1-02 (31
Amaliocfl 11-13 (3) 10-1 2 (2 ) HI..15 (21 oa-oe {2
" /IIortl'lern 13-1 5 (4) 12-15 13 15-17 l3! Oot.(l7 !11Count"e, 15- 16 (3) 15-17 4 17-23 4 20-22 n-
Of South 16-17 121 17- 18 13 23-01 j3 22-03 (2)'
Amafica 17-1f! 1 18-19 2 0 1-03 2 03-05 (I)'

19-20 I I
oa.cs 1'105-06 2

,- . 09-10 (1) 07.oe I II 06-15 (1 ) 2 1-23 11!Bama. 10-1 2 (21 08-09 21 15-17 (21
ea-oa "~Y. 12-14 (3) 09'-13 (11 17-19 (31 ca-ce I I

14-16 (4) 13-15 (2 19-23 (41 0Q-03 I I) '""'. 16-17 (31 15--16 (3) 23-01 (31

~
11-18 (2) 16-19 (4) 01-Q8 (21

19-20 (2)
20-21 ( I)

..".,,"" 14-18 (1) 11-1 5 (1) 08-1 0 (1) 0 1-a3 (1)

""'"'. 15-1 7 (21 17..1' (1) 03-05 (2)
An"~ 11-19 (3 19'-20 (21 05-07 (1)

19-20 (21 20--23 (3 1 03-06 ( I) ·
20-21 (1 23.(11 (21

0 1-03 (1

17, '8 tu ' 0-'6 (I) 07-08 (1 ) 03·0~ (11
18·1 9 (2l 16·1 8 (2) OIHO 131 05-08n19-20 (1 18-20 l31 10-12 21 08-09 1

20-21 2 17-2 1 1 06-08 1 •
2 1-22 (1) 21-00 (2)

00-02 (1 )

13-15 (1) 09'-13 (1 ) cr.oe (2) 00-01 (1)
15--17 (21 13-17 (2) 08-11 (3) 0 1-1)6 (3)
lM9 (3) 17-19 (4) 11-13 (21 06-Clll (4)
19-20 (21 19-20 (3) 13-18 111 0ll-09 (21
20--21 ( I) 20--21 (2) 18-20 21 09'-1 0 (11

21-23 ( II 20--22 (31 O2-o.t or
22-00 (41 Oot-07 (2)'
00-01 (31 07-Clll (1)'
oo-ro (2)
03-07(1)

11-16 tn 09-11 (1) IlH8 (2) 02-03 (1)
16- 18 (2) 13-17 (1) 18-21 (11 03-05 (2)
18-19 (3 ) 17-1 9 (2 ) 21 -23 (2 0Ml7 (3 )
19-20 (2) 19-20 (3)

23-03 13! 07-Clll (21
20- 2 1 ( I) 20-21 (2) OO-Oot 2 08-09(1

21-22 (1) (14 -07 ( I 05-06 ( I)'

or-cs 1'1 06-07 (2l"
09-11 3 07-08(1'

11-13 12113-16 1

"""'" 011- 1 1 (1) 011-11 (1) D7-ll8 (1) 0&-08 ( 1)- 18·20 (1) 18 · 19 (1) (lB.1D (2) 19-21 (1)... '9-21 (2) 10.1 2 n
2'·22 (I, 11·19 1

'9-21 121
2 '·23 (1)- t ().12 II) 09-11 (1) 05-08 ( I) 05-09 ( I)... 18·20 41 ) 14 -17 (1) 08·1 0 (2)

17,'9 (21 10-1 3 tl )
19-21 (1 16-21 (I )

2 H lO (2l
00-02 (I

Far Eas!

calibbean, 09-1 0(1 ) 07-Clll (1 ) 07-10 (I) 19-20 (1 )

""""'" 10- 11 (2) 08-10 (2) 10-1 2 (31 20--21 (2)........ 11-13 l3 ) 10-13 (3 ) 12-15 (2 21-01 (3)......." 13- 18 4 ) 13-17 (4 ) 15--17 (3 ) 01-05 (4 )
e...- 18-18 (2) 17_18 (3 ) 17-22 (41 ee-oe Pl
d _ 18-19 ( II 18-20 (2) 22.(11 (3 0&-07 (2 )........ 20--2 1 (1) 0 1-03 (2) 07.ce (l )

03-Q5 ( I) 20-23 (1)'
05-07 (2) 23.(J5 (2) '

05-06 ( I)"

,~. ~10 (1) or-oe (11 Oot -Clll (II 2 1-00 (1)
Bama. 10-13 (2) 08-11 (3) OIH O (21 ()Q-()4 (2)

'~. 13-15 (3) 11-15 (2) 10- 16 ( I ) 00t-Q6 ( I I
Brazl . 15-17 (I ) 15--16 (31 16-18 (21 OHl5 (11'
CMe. 17_18 J21 16-1 9 (4) 18-20 l31
A~li'" 18-19 1 19-20 (3) ,..,,.
& ""guay 20-2 1 (2) 23-02 (31

21·22 (1 ) 02-(14 (2)

McMurdo 15- 18 (1 ) lH6 (1) 08-09 ( I ) 00-03 ( I)
Sound. 16-18 (21 17· 19 (11 03-05 (2)
AntllrClica 18·1 9 (3 19-20 (2 05-07 (1)

19-2Q (2) 20-23 (3) ()oI -06 (1)'
20-21 (1 ) "·00 1'1oo,ca z

Austral-

Time Zone: PDT (24-Hour Time)
WESTERN USA TO

" " '" .."'"""'" ...~ .Yelfl.. ""'"Weslern 09- 11 l l ) 08-Q9 (I )
06-07r 20-21 (I !

Europe & 09-12 (2) 07-10 2 21-23 12
"""" 12-14 ( I) 10-13 I 23-00 1
Africa 13_la (2 21-23 ( I ) '

14 -16
1316-1 7 2

17-1 9 (1

Corn,,, NO 00-09 (I ) 06-07 (11 20-00 (1)......." 09-11 (2) 07-09 (2 20-22 ( I )'
Europe & 11-13(1) ~12 1 1 l

5~
12·14 2
14-16 (21
21·23 (1

....... N' 0ll-Q9 (1 ) 06-07 (11 20-23 ( I)...... 0$-11 (2) 07-10 (2
~. 11_12 (1) 10-13 11)...,. 20-22 (1) 13.. 15 2... 15-HI (1

19--20 !1zo-za ra
22-23 (1

Two Elements $139
Extra Elements$99

Price is
F.O.B. Transcona

SPIDER
ARMS
WIRE

• BALUN KIT
• BOOM WHERE

NEEDED

INCLUDES U.S.
Customs Duty

IKIT COMPLETE
WITH

\\ I
II I

/I

Clegg HT·1 46
Drake TR-22
Drake TR ·33lr~ onlyl
Dr....e TR .72
Genwe
Heathk it HW-20211rec only I
Heathkit HW-202
IcomlVHF Eng
Kenl'Wi lJOn
Laf..,ette HA-146
Midland 1:J.505
Rega, .c,. HR-2
Regency HR .21 2
Regency HR -2B
Regency HR ·312
Regency HR -2MS
S. B.E.
Sonar 1802·3 -4, 3601
Stand ard 146 /826
S tanda rd Hor i,on
Swan FM 2X
Tempo FMH
Trio/Kenw ood
Trio/Kenw ood TR2200
Trio/Kenwood TR7200

$3.95 each
in quantit ies o f 10 o r more. $3.50 each

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

~~~'SSE"ESS5~

2 METER CRYSTALS %
MANY IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL

REPEATER FREQUENCIES

Buy two elements now - 0 third
and fou rth moy be added loter with
little effort.

Get a maxim um structural strength
with low weight, using our "Tride .
tic" arms.

CIRCLE 11 ON READER SERVICE CARD

Cenif;~ cher;:1c or money order
only __ . NO COD 's

Rol in Distributors
P .D _ 80. 43$, Dunellen, N _J_0 1112

12 0 11 469 -12HI

QEM QUAD PRDDUCTS LTD.

Transcorwl. ~"itoba, c.,..~ R2C 215
Box $3 TeJephone (204) IU-JU.
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a m on thly featu re by

FRANK ANZALONE, W1WY

ntest lendar
News/views of on-the-air compet it ion

T here will be no changes in the rules of
this year's World Wide OX Contest. They
are the same as in previous years with
one addition. By popular demand we
have added a QAPp section Similar to
the one used in the WPX SSB Contest
last Ma rch.

Outpu t power must not exceed 5
watt s. and competition will be -only with
other QRPp stations. Besides the usual
certificates we hope to have a Trophy lor
the overall winner.

We found it impossible to run the rules
in this month's issue. The c.w. results of
the '77 Contest, another record breaker,
has crowded us right out of this issue.
We will run the usual detailed copy of the
rules next month. Advance copies wIll
be senile overseas dubs and publica­
tions.

Yes, Bernie! As mentioned in last
month's Column, we are finally going 10
have a WPX CWo Contest, May 26th and
27th In the coming year, the last week­
end of the month. Bernie Welch , W81MZ
and his commitlee will also handle this
one.

Rules will be the same as those now
being used in the WPX SSB Contest , The
36 hour out of the 48 hour operating time
will be retained as will the double QSO
point value for 40, 80 and 160 meter
contacts. The multiplier will be deter­
mined of course by the number of differ­
ent prefixes worked and counted only
once (not per band),

And there will be trophies, some hav­
ing already been donated However, we
are open for more donors. Anyone wish­
ing to donate a trophy for a particular
area or category should contact me for
availability and details .

So you can start spreading Ihe word,
especially to overseas areas, of the com­
ing big event the last week-end of May.
It's going to be a good one.

73 for now, Frank, W1 WY

Ohio QSO Party
Saturday, Aug . 26 & Sunday, Aug . 27

Noon 10 10 PM EDT each day.

The Faroul A.R.C. will be handling this
year's party. The same station may be
worked on eachband and mode, and

• 14 Sherwood Road, Stamford, CT 06905

Calendar of Events
Aug. 26-27 Ohio aoo Party
Sept. 2-4 FOUR Land a oo Pary
Sept. 9-10 ARRl VHF 000 Party
Sept. 9-10 Pennsylvania oso Party

"Sept. 9-tO European Phone Contest
•• Sept. 10 North American CW Sprint

Sept. 13-1 5 YLRL " Howdy Days"
Sept. 16-17 Scandinavian CW Contest
Sept. 16-18 Maryland/DC OSO Party
Sept. 16-18 Wash. State aoo Party
Sept. 23-24 Delta aoo Party
Sept. 23-24 Scandinavian Phone
Sept. 24-25 Classic Radio Exchange
Oct. 7-9 AACI OAP oso Party
Oct. 7-8 VK/ZUQceania ATTY
Oct . 7-8 VK/ZUQceania Phone
Oct. 14-1 5 VKJZUOceania C.w.
Oct. 14·15 RSGB 21 /28 MHz Phone
Oct. 14-1 6 Manitoba aSOHParty
Oct. 15-16 Boy Scouts Jamboree
Oct. 21-22 ASGB 7 MHz SSB Contest
Oct. 28-29 CO WW OX Phone Contest
Nov. 4-5 ASGB 7 MHz CW Contest
Nov. 4-5 ARAl CW Sweepstakes
Nov. 18-19 AAAl Phone Sweepstakes
Nov. 25-26 CO WW OX C.W. Contest

• Covered last month
• • See July calendar

Ohio stations may also contact other
in-state stations.

Exchange : OSO no ., and OT H.
County for Ohio, state or province for
others,

Scoring: Ohio stations multi ply fata l
OSOs by number of states, provinces
and Ohio counties worked . Out-of-state
stations multiply their QSOs by Ohio
counties worked (max. of 88)

Frequencies: C.W. - 50kHz. up from
low edge of each band, SSB - 5 kHz. in
from low edge of General portion of each
phone band.

Awards : Certificates to each state,
province and Ohio county winner. Spe­
cial awards to top Ohio, out-or-state and
mobile scores.

Muln-mulf operation not eligible for
awards.

A summary sheet showing the scor­
ing, a check sheet for each band and
mode, and the usual signed declaration
is requested Inc lude a s.e.s.e. for a
copy of the results.

AU entries must be postmarked no
later than September 15th and go to:
Farcout A.R.C., All: Frank Stillwell ,
WB80FR, 5326 Brainard Drive, Ketler­
ing, Ohio 45440

Four Land QSO Party
Starts: 1800 GMT Sat. September 2
Ends: 0200 GMT Mon, September 4

This is the 9th annual party sponsored
by the 4th Call District A.RA of the
IAR.S.

The same station may be worked on
each band and mode and aqam If
operating portable or mobile from each
county change, 4th call area stations
may work each other for aso and mul­
tiplier credit.

Exchange: RS(T) and QTH. County
and state for the 4th district ; slate, pro­
vince or country lor all others .

Scoring: 4th calf area - One point for
WNE contacts, 3 points if It'S OX. (in­
cluding KH6 & KL7) Final score, total
aso points times the slates and VE
provinces worked (counted once only)

All other - Two points for each 4th
district QSO limes the totat 4th area
states and 4th area counties worked
(Also counted once only)

Frequencies: C.W. - 3575, 7060,
14070, 21090, 28090. Phone - 3940,
7260, 14340. 21360. 28,600. Novice ­
371 0, 711 0, 211 10, 2811 0.

Awards : Certificates to the top scar-

Inaki AJcOIta, EA21A one of the top European
contesters. He operates both modes but C. W.
is his tone. To prove the point Inaki won the
W3AU European All Band C. W. Trophy in the
1975 CQ World Wide OXContest. Thatshould
make a nice addition to his already attractive

display of Trophies.
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19n VKJZUOceania Results

ers m each slate. VE provmce and OX
country. 2nd and 3rd place when war­
ranted , A lso county awards to 4th call
area"states, Special awards to Novices,
S.W I and B/H (Blind and handicapped).
There are also High Honor Awards to the
leaders In four land. outside the 4th
d istrict and YEs and OX

Ma ll logs w ith in 30 days to : Fourth Call
Dist ri ct A R A ., ATT: Bob Knapp
W40MW, 105 Dupont Circle, Greenville,
N.C, 27834 Include large s.a.s.e. for a
copy of results .

Pennsylvania QSO Party
Starts : 1700 GMT Sat September 9

Ends: 2359 GMT Sun September 10

Tt us IS the 21st annual party spon-
sored by the Nlltany A R.C The same
station may be worked on each band
and mode for aso points. Pennsvrvama
stations may also make in-state contacts
for aso and multiplier c redit.

Exchange: oso no" RS(T) and a TH.
County for Pennsylvania, ARRL section
for others,

Scoring: For Pennsylvania - 3 points
for out-of-state contacts. 1 point for in­
state Multiply total by AARL sections
worked (me , EPa & WPa,) Alsoa muttrp­
her of 1 may be taken lor OX, but 1 only
regardless 01 OX worked ,

For Others - 1 point fo r each Pennsyl­
vania contact, multiply total by Pennsyl­
vania counties worked , (max, of 67)

Frequencies: C ,W - 1810. 3550.
7050. 14050. 21050. 28050 , Phone ­
1815.3980.7280,1 43 15,21380.28560.
Novice - 3715, 7160. 21 115, 28115.

Awards: Certifica tes to secnon win­
ners. and to outstanding Pennsylvania
entnes . (rmmmum of 10 osos)

Look lor "super-acuvrty , on Saturday
evening at 8PM local time and again at 1
PM on Sunday

Include a summary sheet w ith your
ent ry showing the SCOring. equipment
description and other in te resting mtor­

I ~atlon A check list o f counties worked
IS also required. Inctude a s.a.s.e if
copy of results is oestred

Mailing deadline IS October 15th to
Doug las A Maddox, W3HDH. 1187 S

Garner St., State College. PA 16801 ,

Washington State QSO Party
Three Periods GMT

0100 to 0700 Saturday. September 16
1300 to 0700 Sunday, September 17
1300 to 0100 Sun.lMon. Sept 17118

Ttus is the 13th annual party spon-
sored by the Boemg Employees AAS
(BEARS) The same station may be
worked on each band and mode. and
again If it's a new multiplier . Washington
sta tions may work oth er In-state stat ions
lor a s o points

Exchange: OSO no" RS(T) and aTH
County for Wash.. state. province or
country for others.

Scoring: For Wash. - Two points per
OSO. multiply total by number 01 states .

Maryland/D.C. QSO Party
Starts: 2300 GMT Sat., September 16
End s: 0 100 GMT Mon , September 18

This IS the 13th annual party spon­
sored by the Maydale A .A.S The same
station may be worked on each band
and mode lor aso points as well as a
band multiplier.

Exchange: OSO no , AS(T) and OTH ,
Country for Md.lD C , (Baltimore and
Wa sh ing ton are independent ci ties) and
ARRL sect ion or country for ot hers.

Scoring: Two point s fo r each OSO,
Md./D.C , use AA AL sections and coun­
tries worked on each band for their mul­
tiplier, Others use Maryland counties
and Independent c ities worked on each
band (max, of 26 per bano.)

Frequencies: Use all bands includ­
ing Oscar, On c.w . 75 kHz . up from low
end of each band on even hours . On
phone 25 kHz. In from low end of each
phone section on odd hours. Try 10 and
15 on the half hou r.

Awards: Certi f icates to the top scor­
ers in each ARRL section, Maryland
county and independent city. and In

eac h country, both on phone and c w
(min . of HX)() points for MdJD.C and
250 points lor all others)

Plaq ues for top combined onone/c w
scores In Md .lD.C., stations outside the
Md .lD .C . area. and Mo b ile s with a
minimum of 10 contacts from each
county and ind ependent ci ty.

Use a separate log lor each band and
mode, and a summary sheet showing
the sconnq. name and address in block
leiters, and a Signed declaration that all
rules and regulations have been ob­
served

Mailing deadline is October 15th to :
Mayd ale A A.S., cIa C. E. Andersen.
W3X E, 14 601 C laud e Lane, Sliver
Spring . Md 20904

Mailing deadline lor entries is October
15th. Ttus year your logs go to : EDR
Contest Manager, Lief Ottosen. OZ 1LO,
Bankevejen 12, Kong, OK 4750 Lundby,
Denmark.72

4050
2166

168
1701
352

94
225

12599
135

2277
1658

c.w.
WA 10NF
W2LW
W2FCA
W3TV
W4MM
W5S0 D
W50B
N6JM
W71A
W7JKA
K9AB
K0FX

Scandinavian Activity Contest
C W, - Sept, 16 - 17 Phone - Sept, 23- 24

Starts: 1500 GMT Saturday
Ends: 1800 GMT Sunday

It's the world working the Scandina­
vians In ttus the 20th SAC. The same
station may be worked once on each
band, 3.5 thru 28 MHz., fo r aso and
multiplier credit. Phone and c.w, are
separate contests.

The prefixes used in Scandinavia are:
LAlLB/LG/LJ Norway, JW Svalbard &
Bear Is " JX Jan Mayen, OF/OG/OH/OI
Finland. OH0 Aatand rs .. OJ0 Market
Reef, OX Greenland. OY Faroe ts.. 02
Denmark, SJISKfSUSM Sweden.

Classes: Single operator and multi­
operator, both single and multi transrrut­
ter. Multi operator stations must use a
separate series of serial numbers lor
each band. Club sta tions are consid­
ered mult i-operator,

Exchange: RS(T) p lus a aso num ber
starting With 001.

Points: European contacts count 1
point lor each OSO on any band.

OX contacts are 1 point for a s o s on
14,2 1 and 28 MHz., 3 points if on 7 or 3.5
MHz.

Multiplier: Eac h callarea in the above
list of Scandinavian countries wo rke d on
each band. (LA1, LB 1, LJ1 are in same
call area, as are SM3. SK3, SL3) Porta­
ble stations In Denmark or Norway count
as the 10th area. O H0 is the 10th area for
Finland, and OJ0 is also separate.

Final Score: The sum of aso points
from all bands times the sum 01 the
multiplier Irom each band.

Awards : Certificates to the highest
SCOring stations In each class, both
phone and cw.. in each country and
each U S call area .

Use a separate log sheet for eac h
band. Includ e a su mmary sheet showinq
the scoring, your na me and address in
BLOCK LETTERS. and a signed decla­
ration that all rules and regulations have
been observed

The usual disqualification criteria will
be observed and strictly enforced.

1722
1349
3726

444
7252
1026
400

1408
672
144
20

3720

Phone
LU1BARIW3
N3RL
N4MM
W50 B
W6HX
W8YA
K8VIR
W9SS
K9AB
K91L
WB2FVF 0
KH61J
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VE provinces and OX countries worked .
For Others • Two points for each

Wash. a so, multip ly total by number of
Wash. counties worked. (max. of 39)
There is a multiplier of 1 for each group
of 8 contacts with the same Washington
county.

Frequencies: C.W.• 1805. 3560.
7060, 14060, 21060, 28160. Phone >

181 5, 3925.7260.14305, 21 380, 28580.
Novice - 3725, 7125,21150,28160.

Awards: Certificates to the top scor­
ers, both single and multi-operator. in
each state, VE province , OX country and
Wash. county. Additional awards where,
warranted . The Worked Five Bea rs
Award is available to anyone working
live club members, before, during or
after the party. The Worked Three Cubs
Award is available for working three
Novice members.

Include a check sheet with your entry
if you have 100 or more contacts. Re­
sults will be mailed to all entries. no
s.a.s.e. required.

Mailing deadline is October 18th to:
Boe ing Employees A.R.S. Contest
Commi ttee. All: Willis D. Propst, K7RS,
18415 39th Ave . South, Seattle. WA
98188

Delta QSO Party
Starts: 1800 GMT Sal. September 23
Ends: 2400 GMT Sun. September 24

This is the 9th annual aso Party
sponsored by the Delta Division of the
ARRL. Delta stations (Ark., La., Miss.,
Tenn.) may work stations both in and
outside thei r touncres. others only
Delta stations. The same stations may
be worked on each band and mode, and
portable and mobiles in each county
change.

Exchange: aso no., RS(T) and aTH .
County and state for Della stations,
ARRL section for all others.

Scoring: For Delta· Total number of
asos multiplied by the ARRL sections
worked . (max . of 75)

Outside Delta - Total asos multiplied
by the Delta counties worked. (max . of
316) OX stations may be worked but for
aso points only. They have no multiplier
value.

Freq uenles : C.W. - 3550. 7050,
'4050. 21050. 28050. sse -3990. 7290,
14290. 21390, 28590. n ovce . 3775,
71 75, 211 25, 281 25.

Certificate Awards :
A. Achievement: All stations contact­

ing 5 or more stations in each of the 4
Delta states.

B. Delta ' To the 3 highest scoring
stations in each of the 4 Delta states, 4th
and 5th place awards if warranted.

C. Others: To the highest scoring sta­
tion in each ARRL section and in each
country. zno and 3rd place awards if
warranted.

D. Plaques: To the Top scorers in and
outside the Delta division . Top portable

and mobile Delta station. Highest scor­
ing Delta Club station.

Mailing deadl ine for logs is October
z t sr . To: Malcolm P. Keown, W5RUB,
213 Moonmist. Vicksburg. Miss. 39180.

Classic Radio Exchange
Starts: 1800 GMT Sunday. Sept. 24
Ends: 0100 GMT Monday, Sept. 25

This is the Fall edition of this unusual
activity sponsored by the Southeast
A. A. C.

The object is to restore. operate and
enjoy older equipment with like-minded

amateurs. A Classic Radio is any piece
of equ ipment built since 1945 but at
least 10 years old. (An advantage but
not required to enter).

The same station may be worked on
each band and mode and with different
equipment combinations, but no a .m
phone below 21 MHz. (Non-contestants
may also be worked).

Exchange: Name, RS(T) , state , pro­
vince or OX country . receiver and
transmitter type. (i.e.: home brew, 807
final and etc .) Also any other mterestmq
information.

Scoring: Add the number of dillerent



• =

OX (from page 71)

QSL Information

date. In this case, your old (expi red)
license and a copy of your form 610
renewal application serve as your tem­
porary authorization for continued oper­
ation. If you do not apply for renewal at
least 30 days before the license expires.
you are oil the air, (when it expi res) until
the renewal license is received. Any
Novice whose license expi red within the
last year can submit an application for
license renewal and obtain five more
years of Novice operating privileges
without examination.

I have been fortunate enoug h to re­
cently contact the follo wing stations in
the Novice bands:
W81HIH Dick ({I Williamstown, Mass.,
WA2JXC Jerry (il' Rochester , N. Y.,
WB3KNP Rog er (if Erie, Penn .,
WD4RWG @J Thomasville, AI., WD5FJW
Ron (W Mid loth ian , Texa s, W06FYG
Mike @ Sherman Oaks, Cal., WB7PVL
Don@ Orofino. Idaho. WDBKPO Derald
@ Canton, Ohio. WB9WPR Cliff @ Kan­
kakee, III., WB0PVW Ed@ Kansas City,
Kansas

Novices are urged to submit good
black-and-white pictures of themselves
at their operating positions. If your
photograph is printed in a future Novice
column, you will receive a one year
subscription (or renewal) to CO. A brief
description of operating activities and
some personal background information
are needed with your picture.

73. Bill, W6DDB
Notes

The fifth annual Midwest MAAAC
Mini-Convention , October 13, 14. 15 at
th e Holiday Inn, wasusau. Wisconsin
54401. A ll county hunters welcome ­
get fu ll details from Tom Ross. K9GTO.
Route 1, Box 137 A 1, Irma Wisconsin
54442.

By the time you read ttus. I hope and
pray that all ou r sick County Hunter
friends will be feeling better and back on
the Nets. How was your Month?

73, Ed, W2GT.

Math 's Notes (from page 63)
ment alter being completely encapsu­
lated in epoxy an.r then slipped into a
short length of reuone tubIng. Re­
member, it is at live voltage potential and
must be insulated as is the rest of the
circuit. Fig. 5 shows mounting details of
the thermistor.

Since this circuit only operates on
positive half cycles, the maximum power
supplied by the oven wind ing is within
"non- roasting" levels and the enti re unit
gives a good account of itsel f.

When building the unit you can use
other thermistors, just be sure that the
value of the pot and the series resistor is
equal to the thermistor resistance near
the lowest temperature you will operate
at (room temperature), and the value of

iK2DX- Vi. W61V
8K2FX_To Leo

Haijsmarl. W~KA. 1044
$Outhe..1 43.d S'"
Cape Coral. Fl. 33a04

IlMITH--cIo W6lJOlJ
1lN111~VI8 W3KVO

73. JoIwI. K_tl lF

Awards (from page 74)
with the following stations are valid for
the certificate: PD0DHT, PA0RBI,
PA0KRL, PD0CJV, PD0EGH, PE'AEK,
PE0BMW, PE, BDY, PA0ELH, PA0TSN,
PI1HTG. PA0HJV. PA0SMW, PE0JPM,
PA0CBA, PA0ADD, PE'BGZ, PA0DIN,
PA0KID, PARYL, PE0L1 A, PA0AAH.
PA0DUO, PA0TDW, PE1AUL, PA0H N,
PA0PUY, PA0JDN, PE1AZX. PE1AYZ,
PA0VVH, PA0VDK, PA0LSK, PE0HPO,
PA0AHS, PE1AVF, PMiGMJ, PA0WH,
PA0PTR, PD0DCM, PA0TOD, PA0TP,
PA0I NE, PE0NYJ, PD0ATG, PA0GWL,
PA2PPG, PI1 JON, PE0GRD, PA0JWR,
PE0JWN, PA0RDB, PE, BAC, PD0CIB,
PA0TGA, PA0EHW, PE0DSI, PA0MZ,
PA0ABC, PE1 AHF, PA0ADS, DF'EP,
PE0PWN, PA3ADJ, PE' BJV, PD0DHB,
PA0DXA, PD0CCP, PE ,AEJ, PA0THJ,
PD0DNJ, PD0DHC, PE, AVS, PE0ETW,
PD0BAC. PA0LWZ, PA0WPA. PA0EHL.
PD0CEF,PA3ABA,PD0CCY,PA0~A,

PE1AQS. PA0DZl, PA0LMC, PE1AZH.
PA0HKG. PI1MHN. In the future, all
QSLs valid for the certificate WIll be so
marked with a stamp.

3DeBD---cJo KIAGB
4X4UH-Via W3HNK
1X5A8-To W2KF
IP6FV--<lo W3HNK
IlRICe 8tld . R11W-YI8

W2M<;
tDSA-To WA6AHF
8H4l.--<l0 W3HNK

KC4AAB. KC4AAD and
KC ....AE_To
WB6MAB

KP4KD and KP4RF----do
W3HNK

OY1A-Via W6TCa
OV1R-To W2KF
OV3H--<:1o W3HNK
OY5J-v.a W.\3HUP
PYllFN-To WA3HUP
VEIAJClSlJ---<:Io VE1"1Z
VE7CQXJSU-Via VE1RU
TR....e-To WB4RZM
TlJ2AK--<:/o WfNZA
VKIltoIK-Via W6EDN
VP1CK- To W28KG
VP2EilI--<;/o W3HNK
VP2GS-Via W~H(X)
VP2KN-To W70K
VP2LEU IJ.... 31 _FftI.. 7.

1U'j---c!0 K6SVl .
2fl403 CovecteSI 0.-.
Raroc:tao Plllos v~.
CA 90:274

VP2SDR-Via K6S0R
VP2VOO-To W3HNK
VP2VEN-elo K5GOE16.

Woody Ch.llon. 51 5
Curtl$ St., Albany. CA
sooe

WP4BDl- Via KP4"'"
Y11BDG--<:!0 VU1NZV
YS1GMV and
YS1JWD-To W3HNK
ZB2G-c1o K2FJ
ZE4JS-Via W3HNK
lJ(1 CV_To W6KNH
Zl4lR/A----do Bi ll Ban,

N4NX (ex·K4KZP). 305
Alpioe sr. Roawell . GA
eoots

ZPUA-Via W7VRO
ZPSCD-To W3HNK

A2CA8-Vill. WA2LOR
AUG8-To W4CTO
A6XB-cJo K1DRN ,
A8XCA- Via W2GHK
A8XCS-To K4CG
A8XK--<:/0 K2NJ
AP2HQ-Via NOAR
C21AU-To WA6AHF
C5AAF-<:Io WB4ZNt-I
CTtf'L_Via W3HNK
CT2SH-To W3HNK
DA1BD-clo Wll lIr,IZ.

7735 Radban~ Lana.
Daylon. OH 454~

DAa cc ("'arch 25·2fi.
1978 onIyt-VI8 W8IMZ

0U6AH and OU6f!H-TO

""'"'EA68G---c1o W4.MJ
EAeCR-VI8 K9KXA
EAlQft To W2HNK
EL2EV--<:/o W3HNK
EUT- Via K46A1
EUF- To WOiGHS .

4002 Beasley Onve.
8IoomInglon. IN 47401

EP2DE--<:IO K2RW
EP2U-To W"4PVF .

2760 Oavldson 0"....
l~hOn... G.A 30058

FGQC5C-Via WMNNA
FttOFF_ To WA4CWG
FP9BG---clo VE IAIH
FP9LK_ Via VE1ASJ
GU5BVV-To N5FUJ.
"C8EE----do WA8TOV
"I8LAP-Via W3HNK
HZIlA-To W4Ul
J 3AO and J3AP-c!0

W4VHE
JV8Ee-Via K41ZE
KllAXIDU2-c/o

WB<05N

Novice (f rom page 50)

Thrs completes the first part of the
three part grounding article. Each of the
three parts contains information that is
useful without the remaining parts but it
is hoped that the entire article will be
read to obtain maximum benefit

Although Novice licenses are now
being issued for five year terms and are
now renewable, they are not automati­
cally extended past the printed expira­
tion date shown on the license. Novice
license renewal is no d ifl erent than re­
newal of any other class of amateur
rad io license. If you r Novice license is
about to expi re, submit your renewal
applicat ion within the last 90 days of the
present license term. If you request re­
newal 30 to 90 days prior to the expira­
tion date, you are allowed to continue
operating even if your renewed license
has not been received by the expiration

transmitters and receivers, states, p ro­
vinces and OX countries worked on
each band, Multip ly by number of OSO's
made. Multiply that total by the Classic
muillplier . (Total years old of all transmit­
ters and receivers used. Minimum of 3
OSO's per unit.) Multiply years old by 2 If
It'S a transceiver.

Frequencies : C.W.-60 kHz. from
low edge of each band. Phone - 3910.
7280, 14280, 21380, 28580. Novice!
Technicians-3720, 7120, 21120,
28120.

Awards: Certi ficates to the highest
scorers, longest OX, most equipment
combinations, oldest equipment. and
"unusual achievement."

Send logs with comments, pictures.
anecdotes and etc, to: Stu Stephens,
K8SJ, 2386 Oueenston Road , Cleveland
Heights. QH 44 118. Inc lude $.a.5.8. for
Newsletter.

YLRL Howdy Days
Starts: 1800 GMT Wed September 13

Ends: 1800 GMT Fri. September 15

This acnvuy is for YLs and scores will
be based on contacts between YLsonly.
All bands and modes may be used
However crossband and Net contacts
do not count, and only one contact with
the same station is permitted regardless
01 the band,

Score 2 points lor each YLRL member
worked, and 1 point if irs with a non­
member There is no multiplier, just add
the OSO points.

The top scoring YLRL member will
receive her choice of a YLRL pin, a
charm, or stationery. The highest scor­
Ing non-member receives a one year
membership in the YLRL.

Logs must be received by October
16th and go to: Phyllis Shanks, W2GLB,
3 Honey Lane West, Miller Place, NY
11764 .
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The only REALLY
NEW 80-10 meter
vertical design in
20 years!
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U YOUR DE-'lER OR DIRE CTlY FRO..
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CIRCLE 7 ON READER SERVICE CARD
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Please send a ll a e a ler inQuir ies directly

Ple,ue send ~Il de.ler inquiries directly
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SUPERMARK ET•• ,.,,~: ,~~~ :::

MILITARY SURPLUS WANTED
$PiIC. I)u ys more end pa."s more HIgh.
eSI pn c. s ..... r on U.S. M lliliry sur­
plus . especially on Collins equipment
or pan s. We PI." f relghl . Cell ccnect
ItOW lor our hIgh eue-. 201 U ()'8187 .

SPACE ELECTRONICS CO.
eliY, 01 Miltl.'y Electron ics Corp .

35 Aut. Court , $ . HilCkens.ck . N.J . 07606

4 MAG FILES $4.95_ ...«i_"110""'----......~..
P 0 9011 _

DOVER. N.H. 03S20

CIRCLE 38 ON RE-'OER SERVICE CARD Please send all dealer inq u ir ie s directly

the se ries re s istor alone is equal to reo
sistance of the thermistor ne ar the high·
est temperature you wish to attam with
the values shown . Our 800 watt oven
goes up to 25Q'>F- just ove r the MIL­
SPEC maximum temperature range . As
a fin ishing touch you should add a labo­
ratory typ e thermometer through a hole
drilled m the hous ing for temperature
measurements .

73, Irwin Math, WA2NDM

Zero Bia s (from page 5)

sure beats the alternative. If we look at
amateur rad io as only a refuge from the
outside world and its pressures. a pleas­
ant pastime to relieve our cares of the
day then we relegate it to a "never-nev­
er" land of egocentric fantasy .

What may evo lve for 220 MHz. is
anybody's guess. Perhaps there might be
some sort of use on a shared basis. ema­
teur and CB. Perhaps the Communica­
tor Class will be insta lled here . again o n
a shared basis. Perhaps the entire pack·
age will be turned over for CB use ex­
dusively. Whatever the changes may be,
they will requ ire funding and that's
another hurdle . One personal hurdle to
overcome is that th is is not a form of
pun ishment but an example of what is

good for the "greatest numbers", and
for too long relied on de fac to repres­
entation from Newington to air our
vo ice in Washington . Neither fact
worked towards enhancing th e amateur
posit ion.

Amateur radio is growing, not on ly
here but around the world. The type
and quality may be alien to some of us
who might prefer " the good old days"
but it is the shape of things to come.
Hopefu ll y the amateurs of this qenera­
tion will adopt a "get invo lved " attitude
and quest ion ineffective leadership and
seek means for red ress and input to and
from the system. Perhaps as a start. we
should look at ways of eliminat ing the
appointment methods used in selecting
FCC Commissioners and institute a svs­
tem of either competitive examinat ions
and/or engineering background requ ire­
ments. T he job and responsibility calls
for more than just a pol itical " payoff"
from the party in favor. What do you
th ink?

For those of you who are interested
in obta ining copies of A lternatives For
Future Personal Radio Services. Volume
1 sells for $6.00 (order number PB.
280938) and Volume 2 sells for $9.25
(order number PB2B0939) . Both are

ava ilable from th e Natio nal Tech nical
Information Service, 5285 Port Royal
Road, Springfie ld, VA 22 161 .

" Happy Birthday Good Buddy"

For th ose of you who monito r the
calendar and Almanacs to spot obscure
holidays hopi ng for either a day off
from work or some witty trivi a to toss
out at the office. Septem ber marks the
20th anniversary of t he Citizen Band
Service . Specifically the date to circle is
September 11 , 1958 , fo r on that date
FCC Docket 11 994 (released in 1957)
came into effect. September 11. 1958
was the first "o n-t he-air" day for the CB
Service.

A lot has happened in the past 20
years to mold and shape what we call
CB and it looks like more changes are in
the offing. The remarkable growth in
the past few years may only be the t ip
of the iceberg if and when 220 MHz. be­
comes available. It is somewhat unreal­
istic to espouse a similar growth poten­
t ial for amateur rad io but amateur radio
is in fact growing. We need a "shot-in­
the-arm" in terms of large numbers of li­
censees to remain a viable asset to the
Government . It is not unrea listic there­
fore to think in terms of a future " Com-

September, 1978 • CQ • 83



-
mun icator Class" license for amateur
rad io to provide those large nu mbers we
sorely need . It w ill be brought up aga in ,
it w ill be argued bitterly from many
points o f view and in all likelyhood it
will come to be. Just as the d ire predic­
tions cast before the adoption of the
Novice license proved to be false, and a
new era was int roduced to amateur
rad io, so I hope and expect that a
similar bounty can happen to amateur
rad io by en larging our rank s dramatical­
ly at this t ime ra the r than wait ing to see
what happens.

73. A lan, K2EEK

Announcements (from page 6J
• Norfolk , VA - The T idewat er Radio
Convent ions, tnc.. would l ike to an­
nounce their Hamtest , Computer Show.
and Flea Market to be held on Septem­
ber 23 and 24, 1978. from 0900 tc
1800. Over 60 ,000 SQ. ft . of indoor
exhibi t and f lea market space wi ll be
available . Tai lgating w i ll be $5 a day.
$7 .50 for both day s w hich incl udes
ger,~,'a l ad mission . F lea market tables
will be $10.00 a day. Advance ad m is­

sion is $2. 50 , $3.50 at the door . Talk­
in, W4NV 146.52 and local repeaters.
Wri te: TA CI . P.O. Box 9371 , Norfo lk ,
V A 23505, for more information .

• Ellettsvi lle, IN - The F irst Annual
Hoosier Back Yard Hamfest, sponsored

by WR9AFY, will be held on Sunday.
Septem ber 10, 1978, at Phoenix Farm,

St. Hwy 46 W., at the west city limits of
Ellettsville, approx 9 miles west of
Bloomington . Time : from 8 a.m. to
4 p.rn. Admission will be $1 per person

over 12. For advance sales send s.a.s.e.
to : CBC. 7391 W. H ighway 46 , Elletts­
v i lle , IN 47429 . Ta lk -in K9KTH, touch
tone 7 on WR9 A F Y. and OSY signs.

• A r lington H eights. I L - The Northern
Il lino is OX Associat ion will host the W9
DXCC Convention on Septemb er 9 ,
19 78 , at the Ar lington Park H ilton . A
fu ll program for Dxers is planned,
including H ugh Vandergr ift, WA4WME ,
o f the Cl ippert on Team. For more de­
tails, w ri te: Howie Hunt ington , K9KM.
75 Sout h Burr Oak Dr .. Lake Zur-ich ,
IL 60047 .
• Butler, PA - The Butler County Ham­
fest , sponsored by the Butler County
ARA. w ill be held on Sunday, Septem­
ber 10,1978, from 11 a.m. to 4 p.m.. at
the Butler County Farm Show Grounds,
adjacent to the Butler Roe Ai rport.
Check-ins on 90/30 and 52 simplex.
For further info , contact : Cliff , WB3

CDA, Secretary , 107 Randy Dr. . Butler ,
PA 16001 or John, K3HJH .
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• A drian, M I - The Adrian Hamfest

will be held on September 24, 1978 ,
at t he Lenawee County Fairgrounds in

Adrain . Tickets are $ 1.50 in advance
and $2.00 at the gate. Tables will be
$4.00 for a full table and $2 .00 for a
half table. Trunk safes will be $1.00 per
space. For tickets, table reservation and
further info, write : Adrian Amateur

Radio Club, Inc.• P.O. Box 26, Adrain ,
MI 49 221 or phone Bob or Sally, Fay­
Sword Enterprises, (5 17 ) 265--8016.

•
• M t . Clemens, M I - The L 'A nse Creuse
ARC proudly presents its 6th Annual

Swap and Shop on September 17 , 19 78 ,
at the L 'A nse Creuse High School in
Mt. Clemens. Time : f ro m 0900·1500 .
There wi ll be prize drawings hourly ,
and plenty of food and parking. Ta lk ­
In on 14769.09 and 146 .52 , T ickets
will be $1 .50 at the door and $ 1.00 in
advance. Send s.a.s.e. to : WBSZME,
35751 Dunston , Sterling Hts ., MI

48077.

Clipperton (from page 49)
meet the Ph,l/,ppa anne dock to fac ilitate our
unloading operation there Dr. Caillet also
ordered Hugh to fly to the National Burns
Center in Hugh's home town of S'- Louis
because an Infection In Hugh'S bums could
not be treated at sea

After an evening 01 sightseeing in the port
and the relueling ottne yacht, wnat was left 01
the Clipperton teem started the three-day
trek up the coast on the traditionally turbulanl
waters of! Baja California. The mood was a
rather somber one because the Clipperton
team felt incomplete alter the departure of a
third of its members and because fhe diff icult
passage forced us to lie low 10 avoid becom­
ing any more seasick than we were , Alfhough
Roy had done a good job as cook during our
trip , the French could not take much more of
the American menus. Olivier and Ftancors
prepared creoes and the French staple 01
steak er mtes. which we all enjoyed.

Once again, Jusl as Jetf had predicted we
reached San Di890 on schedule early on lhe
lourth 01 April As the customs orncrars were
try ing to decipher the language in the French
passports. we could hear the amateurs on the
local repeater trylllQ to figure OUI where we
were. When we pulled into our final berth
many of the same members of the San Diego
OX Club tnat had been on had to bid us
tareweutrvee weeks. 3500 miles and tens 01
thousands 01signal reports before were there
10 welcome us back to the United Slates , As
we unloaded the equipment and dispersed 10
the homes of var ious amateurs in the San
Diego area , we unavoidedly fell as though we
were conquering heroes returning from a
successful campaign to recount experiences
Ihat one might enjo y only as the result 01an
unusual journey Al the same time, we felt that
we had never left the amateurs who had
remained in me United States because we
were always with them on the air. The only
difference Ihe trip had made on our relation­
ship with the amateurs 0 1 the world is Ihat it
helped us understand each other beuer. and

in that sense the distance between us had
aculally brought us closer together.

The loIlowing evening tne eight French­
men, all 01 the American operators except
Hugh Vandegrift in S'- Louis, and the captain
and crew of the Phillippa were warmly
greeted by a stanouq-rcon only crowd 01
members 01 the San Diego OX Club. That club
feels a special interest In Clipperton because
of ItS support for 1958 F08AT Clipperton
nxoentoo. One of me 1958 operators. Bob
Bucaro, W6KSJ, was there and asked me
whether tten as he did that Clipperton was a
place thai one would not want 10 visit twce for
fear of pressing one 's luck 100 far. 1 had to
agree with him, because our DXpedition had
been so successful that luck was certainly an
element leading to the good results .

During the two-weeks that followed the
French and I moved northward first to Los
Angeles where we were invited by Dave
Morgan, K6DDO, to address the Adventu rers
Club on the Clipperton OXpedilion. Although
that club is a non-ama teur group, it showed
great interest in our experiences because il is
ditticutt 10 find a more ott-me.beeteo-trace
destination than Clipperton , More than one
person in our audience came up to me to say
tnat he thought that our expedition had been
a rea l adventure. and that seemed to be a
remarkable comment consrderinq the
number of places that the club's members
have visited.

Jacques. Alain. Francois and Jacky men
moved up the coast With me to attend a
meeting 01 the Northern Caurortua OX Ctub,
one 01 the greatest supporters 01 the OXped i­
lion and certainly one 01 the most d istin­
guished OXgroups in the world Doug Murray
presentee a set 01slides Irom the trxoecucn.
and as he explained some of tne scenes in his
willy, crisp manner it was interesting to see
the DXpedition from the same vantage point
as the audience and to try to realize tnaru was
we who were on the island less than two
weeks before

I wondered what the difference was be­
tween my eyes seeing the slides and the eyes
of omers who could not be there lhat were
seeing the pictures. I concluded that there
really was no difference between my reac­
lions to what I saw and anyone else 's impres­
sion, but there was a dillerence 01view about
what could not be seen that evening , the
moments of excitement, disappointment.
comfort and displeasure that only some one
who had planned and executed a OXped llion
could understand and that no equivarem 01a
thousand words COUld be worth. To lhose 01
us who were at Clipperton, lhe memory 01
trose moments is the most Important result of
the DXpedition because it Will remain with us
long after all record ot our operation is
plowed over by greater euort s and even after
our Clipperton aSL cards start 10 be thrown
away.

FollOWing Doug's slide oreserueuoo we
were able 10 meet with many of the members
of the club, most of whom we had worked
many times on the air. Among them were
Lloyd and Iris Colvin, W6KG and W6QL. who
said lhat they would have 25 cards for us,
lloyd paid us the supreme compl iment of
saYing that he lhought that the F00X opera­
tion was Ihe greatest DXpedition In history ,
Quite a statement from one of the lop
oxoecmoners of all time Gee" Watts wrole
the same thing about Cupperton in his OX
News Sheet, and when two OX Hall of Fame

•
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• Indullry
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2400 Cry stal Drove
Ft. Myers. Florida 33901
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Only $27.50 PPd . USA.

• 80 & 40 meter dual full
size parallel d ipole .

• Includes Ultra-Bal 2kw
Balun.

• No. 14 copperweld wire
• Dipoles 67 and 130' long.
• Inverted vee or f lat-top.
• F u lly assembled ; only

install end insu lato rs

- MOD EL UB-80-40 -DDA-

CIRCLE 24 ON READER SERVICE CARD

JAN CRYSTALS
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ON THE AIR

• CB
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• Scannell
• Amaleur Bandl
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to
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Please send aU dUler inqu iries directly
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SEE T hese Antennas At Your D ealer-If Not Available
You May Order Direct :

- MOD EL UB-SO-4O- TDA -

Only $39.95 ppd . USA .

. 80 & 40 meter trap dipole
• Includes Ultra-Bal 2kw

Ba lun. H i-Q Traps.
• Quality no . 14 copperweld

H igh st rengt h antenna wire
• Assembled ; only 80 meter

Reso nator need s setting.
• Use as inverted vee or

flat top d ipo le
• 104 feet overall

CeCo

3C X1 000A 1 ,1113
JC X I!>00 A7 t 1 111
3 !>O O.l
3 10 0 01
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" CX 1!>oe
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DIPOLE ANTENNA SYSTEMS

MONTHl Y SPECIA LS

130 North Sherman A ve., Corona, CA 91 720

K. E. Electronics Co.

The Intelhqlnl Ham Il t e . n lll' ''. 10 CB
T....o mete. mob,l. 40 wan ,f power
tu,nS'Slor 2N6084-S 16.00_ l ,nn. rf
t.,nsistors In stod< ,

Eimac Tubes & Accessories In S tock
Write or phone for rypes no t listed

BRAND NEW·· ··FACTOR Y GUARANTEED
TO P eRAND Popula. Recei"ong Tube
Type, . BRAND NEW 12% 011 L. i~l*

Factory BOlleo . FREE LIST A."laOle­
Include~ fu ll lin e 01 AF Powe. Tun",·
10rl. MI ni mu m O.a e . $ 25 .
SPECIAL . Oi'!liU I A e lO out G . E . Tube
0.' , ' ·Pi n , $1 .5 0 u en, 4 / 5 .00.

members on opposite sides 01the world say
that same thing at the same time about your
OXpedition, you feel as though you mus t have
done something right.

The following days were spent visiting
amaterus In California including Hugh Cas­
sidy, WA6AUO, where we saw where he edits
and prints the west Coast DX Bulletin . Al­
though the French enjoyed thei r visits with
amateurs, it was apparent that since this was
their first trip to the United States they saw
their travels in the West as much in termsof an
adventure as Clipperton. What they were
most interested in seeing in America was not
the most unusual sighls but the most typical
places and things in American life. After we
went up through Sacramento to the moun­
tains and later to the Lake Tahoe area they
seemed impreseed With the great variety at
climate and scenery they could see in just
one of the 50 slates ,Later, after a visi t to Reno
and Virg inia Cily Alain, Francois and Jacques
drove separately to Death Valley while Jacky
and I returned to Sacramento to sort out the
mountains of correspondance that had piled
up during the Dxoeenuon. Since rny depar­
ture for San Diego a month before, over
$3500 in contributions had come in, an
amount which helped us meet a portion 01the
expenses left by the OXped ition .

Although tne French were getting ve ry
short on cash and time alter over a month
away from rome. I managed to convince
them 10 stay lor the International OX ccoven­
nco wtl ich was held this year In Visalia Al­
though, strictly speaking, the rnremancoet
OX Convention is a regional affair, Cali fornia
has more government-licensed amateurs
than any country in the world except the
United States itsel f, and with the "cream" of
the Calilornia OX crowd normally in attend ­
ance there. many amateurs Irom all parts 01
the unuec States and around the world come
there each year to give that convention a truly
international character .

It was a great pleasure to get the reactions
of many of the really " big guns" about our
operation from the island and 10 exchange
with them anecdotes from previous experi­
ences gained a t a great number of countries
of which Clipperton is only one , Lloyd Colvin
surprised us once again with a letter that he
had discovered in the legendary collection of
Colvin OSL cards and OX memorabilia. The
letter was written by a prospect ive amateur in
France eight years before who sta ted that his
greatest desire would be to one day operate
from Clipperton Island. Although a hundred
months had faded Ihe written expression of
that dream. we knew that the determination of
that one among thousands 01 shortwave lis­
teners had only been strengthened by the
passage 01 time because this letter was
signed by Jacky Billaud .

At the end of a weekend series of OX
discussions and presentations it was my
pleasure to introduce the fou r French
operators as well as Don, Herb and Doug to
that breakfast crowd of many 01 the best­
known personalities in the OX world. It was a
novelty to compress into a 15-minute speech
the events of an entire year and to address
them on a subject that at the same gathering
a year before was considered only a distant
possibili ty. One 01the most interesting qual­
ities 01 the OX hobby is that the most unex­
pected events can take place with lillie or no
notice, and even as I was speaking another
" impossible" country. Iraq, was appearing
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THE NAME THAT'S KNOWN AROUNO THE WORLD

D
D

COI.LlNS

CO LLINS 32S-3A
EIMAC 3-500Z

DRAKE TR-4CW

lU! lrCOM!

YAESU FT·101E
& YAESU FT·901 DM

DRAKE TR71

TOWER

Wilson
WILSON MA RK II &

WILSON MARK IV
& WILSON WE.'OO

ATLAS 350-XL

Ne v. k Cit' LARGEST STOCKING HAM DEALER
W lor y S COMPLETE REPAI R LAB ON PREMISES-

BI RD WATTM ETER , YAESU , DRAKF., ICOM, TEMPO, SHU RE,
Open Mon ,/Fri , -9:00 a.rn .. 5:30 p.m. Sat . unt i l 3: 00 p.m. KDK.201 5R, TURN ER , ASTAT IC, TRI -EX, L ARS EN, WIL.

MAIL ALL ORDERS TO : BARRV ELECTRONICS CORPORATION SON OENTRON·VH F EN G.·STANDA RD COMM-T UBES.3-500l ,
512BROAOWAV ,NEWVORKC1TY,NEWVORK 10012 572B.etc. IN STOCK. TOP TRADES GIVEN ON YOUR

BARRV INTERNATIONAL TELEX 12-7670 212·925·7000 USED EQUIPMENT.

WE SHIP WORLDWIDE DEALER INQUIRIES IN VITED. PHONE IN YOUR ORDER & BE REIMBURSED.

CIRCLE 5 ON READER SERVICE CARD

MILITA RY SURPLUS WANTED

WE NEED: ARC-34, ARC·51BX. ARC·92.
ARC·94, ARC·l02. ARC-H)9, ARC·lt5.
AAC· 116, ARC·13 1. ARC- l34. ARC·l64.
ARN·82. ARN-83. ARN·84. ARA-48.
ARA-SO. APN-81, APN-133.APN- 147,
APX.Q4. APX·72. 6 18T, 49QT· l .
CU· 1658A, CU·1669A, 807A, GAC-l06,
VRC·9. TOP DOLLAR PAID OR TRADE
FOA NEW AMATEUR GEAR. WRITE
OR PHON E BILL SLEP, (l04J 524-7519

SLEP ELECTRONICS COMPANY
HIGHWAY 441

OTTO, NORTH CAROLINA 28763

CIRCLE 31 ON READER SERVICE CARD

on the air for the first time in many years as the
result 01 the efforts 01 previously "unknown"
Yugoslavian amateurs.

Doug Murray narrated a presentation 01 a
composite of our best slides that we had
assembled late the night before Doug did
such a good job at pleaSing the crowd that I
had the impression that he had been oracuc­
ing for this show for many years In a sense he
had been, and now all the enthusiasm for the
DX hobby through the years was now being
released publicly through the reality of our
mission's story

The dispersal of those attending a OX
ccovenuon. unlike the end 01 most 01 most
other reunions, does not leave a feeling of
letdown because ox gatherings are only a
way of celebrating relationships that continue
on the air every day 01 the year Immc<Mtely
following the International Ox Convention
each 01 the participants in the Chpperton
Dxceomon would be home In different cities

to ten in different languages their own ver­
sions of the story which we will always share,
Although another Clipperton oxoeomon is
probably some years away, our leeling of
comradship will not allow us to accept that we
will not be working on a common goal again.

Was the Clipperton Oxcecnucn the
greatest of them all? That only the amateurs of
the world can decide All we know lor sure is
that we did our best

At the same time, the Clipperton mission
seems difficult to describe WithOUt USing
superlatives Never before in the history 01
nxoeomons had such a large group ot
amateurs come from so many different
places and backgrounds to a place so far
away with such widespread support to ac­
complish a single goal. The Clipperton team
and its countless friends around the world
who were a part of the Chpperton story can be
justly proud of a great accomplishment in the
greatest of all hobbies.
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HA1V1SHOP
••••••••••••••••••••••••••••
fREE TO CQ SUBSCRIBERS
••••••••••••••••••••••••••••
AClverllJi"9 Ra la. , No n·co m mercial .d . are I 0
nntl per word inclUdln,.. .bbrevlatlo n. and
. dd re u .. .. Commercia l and or,... nizallon .d.
ar. 15 " nls pol ' ward. Min imu m en..9"
5 I .00. No ae (non'JUbscriDerl will tHI p. lnted
unle...ccompanled by fu ll re m lllllnce. Free
t o CQ suDscriD..-1 Ima"imum 1 Une. per
montn) . Rece nt CQ ma ilinq li bel mUlt
accomp.ny ad.
e tOIi", Date: T"e lO t" aay In t"e tnlrd
mont" preceaing alt. of P...Dllcation. e . ca... ...
tn••averti"',. Ind equipment contained In
J-Iam Snop " av. nOI been Inv"'tl9at.d, tM
Pubtl5ller of CO cannot ve...c" lor t"e me••
Cnlndi ... ti l tea tnl •• ln . Direct a ll co... spo n_
d.nce an d ad copy to , CQ Hi m Shop, 14
V.nd......nt• • Av• ., Port Wa5lllngton. New
York 11 050.

FOR SALE , Heath HW-2016 2 mete r t rans­
ceiver wi th MiCOder II and HW2016 -1 Dase
statioh power SlJppiV. $240.00. Cushcraf t
A141-2 2 , staCked II element 2 meter Deam,
$ 10 .0 0 . A. Dorh o tter , K2EEK, CQ Magazine,
14 Vanoerventer Ave. , Port WUhlnqton, NY
11050.

WANTE D , Po wer su pply for Mu lt i·El m ac
T ra ns Citer model A.F . 6 7 . J Ohn C hase. 3005
38 Ave. , North , 5 1. Pe te, Fla.

COMPLETE S T AT IO N F T IOIE, wlcW f llte r ,
fan , Murch Ultima te 'r ransmeecn . Drake W4 ,
W)AW Balun and eeetes, used 10 nrs, lo st In­
te rest. $ 74 5 f irm . Oran Mills, 111 C linton
Ave. , BrOOklyn. NY 11 205.

FOR SALE : B & K 415 " ne w" qenerator , in
orl9inlll cllrton, com p le te , $1 95 .00. Wln­
d'larqer. new. heavy-duty. 12 vOII, 200 watt.
wind qenerator with ten foot tower , $ 195.
Hi ckOk 215 pocket semiconductor tester,
In carton. $ 69 .00 . L.R .E. HA-260 , 120 watt•
moDile, 2 meter, linear amp., 195 .00. Pre­
cls ion-E200C signal qenerato r , useq, 535.00 .
Conta ct Sa l F ranc lone . WI H FL, F rance
Rad io E lect ronics, 14 Broadwa y , Mi lf o rd ,
Co n n. 064 6 0.

QS L CA RDS. Design you r own ana nave
p ri nted for less tnan 1 cen ls eaCh l Complete
Inslructionl. 51 .00 . Lione l I nd u st r ie s, P.O.
Box 64 , Lincoln, Mass. 0 I 7 71.

ABILENE DIGITAL Communleallons has all
Wilson Ham p.Oduc1s in stock. We "ave the
syst ..m 1 b eilm, Balun, WR500 Rotor, TB50
Dear ing,56 ft. Tetra Tower, tower top, rotor
plate, gUY kit, 10 0 It . RG8 coa" anc:l rotor
cable. List price, 5928 . 42 . Amateur NOl i
$ 7 49.9 5 PPD USA except AlaSk,1 and Hawaii.
w r ite t o : Abilene D igital Cdmmunica tions,
P.O. Box 627 , Abilene, Te xas 79604, o r call
afte r 5 p.m. COT (9 15 ) 677-0390. Phone ca ll
wi ll b e deducted fro m o rd er.

QSL CARDS: 5001$10. 400 lIlustriitions.
Silmples: Bowmiln Printing, Depl. CQ, 741
Harvara, St. Lou is, MislOurl6 3110 .

B & K Test Equipment, Free catalog. Free
Shipping. Dinosau r Discounts. SPilcetron.EJ,
94' Pro~pect , E lmhurst , IL60126 .

COU NT RY LIST- Bea m Head ing, distances,
times, fro m you . QTH 10 over 70 0 io catlo ns.
Send SASE to DE I. Box 2170C, La Ha Dra,
California 9 06 31 fo r full informallon.

FREE CATALOG of new merChanc:lise re­
sistors, capacitors, IC 's, semjconductors, a nd
more. Se nd to : Key Electronics, Box 3506C,
Schenectady, New York 12101 .

COLOR QS L Card Catalog.
Drawer P, Lextnaton, N.C.

FU LL
Inc .•

FREE
Cards,
27292.

MOBILE IGNITION SHIELDING pfovides
more range with no noise. AVililaDle m ost
USA e ng ines, some imports. Fr.. lit e rat u re.
Bonding straps on sale now. Esles Engineer­
ing , 910 Ma r ine Drive, Port Anqeles, Wash.
98 162 .

COMPLETELY DIFFER ENT QSL CardS!
Nothing even ClOse to it o n the milrket!
The "CildillilC" of QSLsl Samples : $ 1.00
(refundaDle with c re e r.) W!iYI Print; Box
N o . 11 7 1 _E: G"rland, TeXlls 75 0 40.

RADI O MUS EUM now ope n . F ree admiss ion,
15 ,000 p ieces o f eq u ip m e nt from lS50 te te­
graph in st ru m e n ts to amate u r and commercia l
transmitte rs of t he 19 2 0 s. Amaleur station
W2AN. w rite lor Informat ion : Anllque Wi re­
le $$ Associat ion, Main St. , Holcomb, NY
14469 .

SEL L : 5 8 620 scanetvae r $120, 5 8 600 wi
2 4 Hr. digital clock. $25. KH6 D X, 91_92 6
Akaholo St. , Ewa Beach, H1 96 7 06 .

Q S Ls·To p Q a lity·Samples 35 cen ts, Includes
RuOber stamp. Info·EbD..rt , Grilph ics, Dept.
4. Bo" 7 0 , westerv ille, O H 4108 I .

FOR SALE: ASR 32 with stanc:l. paper punch
and read er. Perfect conax. $ 3 00 . P id< UP
only. Joseph Schwartz. K2 VGV, 43·34 Un ion
se.. Flushing, N Y 1 1 35 5 .

DR A KE : T4X·B, R4 -B, 2 e xt ra c rysta ls ,
p. supp lV. m in t ccnd x, $650 . R u ss E IiOway,
WB6 NS I, 25040 Crestv iew O r.• Loma Linda,
CA 92354 .

SELL ' 3600~ ·3600 1 A. 110 -220 $ 40 ;
ChOkes: 4 Hy 2 A $30; 8 H y I A $30: F il
Xfmr 1.5 V 45 Amp, Sola R69ulilted 190­
240, $25 . Pilul Biltnef, WOAIH, 1616 Soulh
51., Eau Clai re, WI 5 47 0 1.

BANDIT III Mobile linea r. 2 50 w , 1000 sse,
could use as Oilse. New, never o u t o t eex.
Paid $ 35 0, sell for $250 . A rn ie Rihn. (11 51
568.-4161.

QSI:- CA RDS Ham/CB lOW price. Reprints,
oesllln your own. P.O. Bo x 462 , Frederick ,
MD 21101 , (lOll 662-7751 iIlter 5 p.m.

FOR SALE: Hea lhkit 1M-II, $ 2 5 ; IG-I02,
$SO ~ IT-28 , $ 5 5 , excellenl cond". Paul,
WD8MWT, 517 UDton Dr., St. Joseph, MI
490 85 .

ZENI T H T RAN SO CE ANI C. Messlne r Signa l
Shifter . Exira n ice, 5 30 . (U·shlp). P lug-in
coils fo r F B·7 X SASE only. J. Speer, 1400
Mel rose, Norm a n , OK 73069 .

WANTED , Old GaliIXV V fo r missionary u se
over seas. I can repair them. Charles F . Fro st ,
K5LBU, 618 Ecot r St., Denton, TX 76 2 0 1.

NEEDED, Manual for o ld Globe Kin,.. AM­
CW tra nsmitter u Sing Pilir of V ..S OO finilll.
WDS F JA, Box 15 5 , S t ro u d , OK 140 79.

RADIO BOYS BOO KS By Allen Chapman
wan lea . R.W. Randall, K6A RE, 12 6 3 Lake·
hu r ~t Rd., L ive rmore , C A 9 4S50.

T H RE E vh f ARC-S " m t rs: 50 , 144 , 2 00
MHl wlpower suPplV, mOdula to r$60 . A meco
converters: SO , 141, 220 wlac $65. WA2
PeL, 101-21 Lelf.,.ts, Richmonc:l H ill. NY
11419 .

WANTED: Schematic and opeut;on milnual
for Gray mark 50 6 mOdel B 2-Band receiver
t o DuV or borrow. J . Decker. 5120 w . Arkan­
SiS, Lot no. 12. Arllnqton, TX 16016 .

GENERAL RAD IO 546-C a udio f requency
microvolt ..r, convert s audKl oscilla to r into
calibrated sig. '.len . Excellent condttjon, with
manual , $ 70 . W6TDA, Ph.D., 52 2 0 Carllnq­
ford A"e.• R ive rsia e , CA 92 SO 4 .

WANTED: Bu ilding tost rcu ttons anO operat­
Ing milnual fo r Heathll it 10-18 scope, 10 copy
and relurn o r purchase. FC Bergquist, 104
Silfver or., Leesville, LA 7 1 44 6.

WILSON WE-800 , Sin 125218 II, with 10
" no brand" white N i-Ca as a no lie" anlenna
with UHF e ll connector and UHF to BNC
connecto r. Also ho m eDu;lt b attery c ha rg e r
wi th 723 IC. Mi lt N oda ck.. r, WA7 T FE,
Bo x 2632, Po c ate llo , 10 8 12 0 I.

SELL , Harvey Wells SM· I, mOdel PI. xmfrs,
Texlronics manuals, 512, 45 3, 57 5/175,
121 , 545 scopes, e tc. SASE for list . WI SUE.
4602 Pickw iCk D r., Wilmington, D E 19 80 8.

MUSE UM P IECE. KAAR ce ne tree. Eve rv
rad io m u.eum sho uld ha ve one. Lik e new.
$150 . WOCVU. 1500 Center Point Ra. , N E,
Cedar Rapj(!~, IA52402.

SELL/TR ADE, Heathkit osclllosco pe moae!
10.-4540. Exc eceex, T rade lor Gen Co"er""e
re ':'ive r. Prefer R390A o r what hilve you.
Steve Beckman, 3411 Schuler Or.. Bossier
CltY,LA 7 1112 .

WANTED, Bu lo w ·Wad le y receiver hilv. te st­
ed equipment, new t un e s, VOl HH , Box SOO.
Caroonear, N F L D, Canada.

WANTED, RC A T elegra ph k e y Tie Bar.
Sever, 24 8 S heralon Dr., NW, North Ca nt o n,
O H 4472 0 .

CB QSL T rade r, XM 42·17711, Box 564,
Downsv iew, Onta riO, Canad a M3M 3A9.

HEATH HPllU 12 vOlt 20 amp power SU P­
p ly for SB I04A 5 15 , J errv Van vector,
141 5 FifthSI.,Spearfish,S0 5nll .

WA NTED: Heath k it CB·I and "Tener" . Also
need m a n ua l fo r " T e ne r". EO Morulon, K9
HLT, Box 175 , Bl anc:lln sv iu e ,IL. 61 42 0 .

WAN T ED , Type " N" a nd "C " coax ia l con­
neco t rs and " LN " type plugs : and A m ph enol
MS-3 113 H 10-6 P p lug s. Cha rles T. e-tutn ,
146 Schonha rd t, Tiffin, OH 4188 3 .

H W_8 Du ilt- in power su pply, audio i1mp anc:l
~puke r. Ten-Tee T ransmatch, QR P SWR
meter , a ll in Sansonlte case, $ 2 0 0 . WB 7 QZA,
125 I W 20 t h Place, Yum", AZ 1 5 J6 4 .

FL-8A Radio F ilter , SwithcaDle. $12 post­
paid. H. Anderson, 816 N. Cedar, ColoraclO
Springs, CO 80901 .

SWAN X-I needed. H. L. Anoenon, 8 16
N o . Ced ar St ., COlora do S p ri ngs, CO 8 0 9 0 1 .

WANT ED : Any N ational re cevter, HaUl·
cr il fters HT·4 4, H A· IO pre serector. T .N.
ColDert, WA8MLV, 1800 Rh o d e s ac., No .
6 12 , Ken t ,OHU240 .

D RA KE R4 B rece iver in Aosolu te lv perfect
condx. $ 10 0 . Marvin Feldman. K H6 D L
1 0 5 B Wrig ht, Wheeler, AFB, H I 9 6 7 86 . '

" R AO IO -HO BBY IS T N E WSLETT E R "
Stay uo-to-da te t Issued every 2 weelll. O n ly
$ 5 .00 yea r ! Sen a SASE for f .ee sa m p ly co py '
W5Yl: BOX N o . 1171-E: Ga r land, Texas
75040.

SOUN 0 SWI TCH : Trigger c trcu Its by cla p p ing
h a nd s, w h istl ing, ete., Contol lamps, appll·
ances, or use as effective Durgl u r a larm. Com­
p letely a ssem b led, w ith m icrophone: ON LY
$5 .00: two for $9 .50-senl Air Mail: per­
formance guaranteed; personal cheques ac­
cepted. Michael Waqner, PO B llS2.Q, sra­
tion B, Calgary, T2M 4 MI, Canada.

YOUR PICTURE ON YOUR CALL CARD:
121 COp ies o f ilnv size photo red uc ed to
I" x 1 /4 " 10 fit call eaee. ONLY H .OO:
two p hotos p rocessec:! for 59 .5 0 ; o rigin""
retum..Cl : se nt A ir Ma il; p erson a l cheques
accepted . Michael Wag ner, POB 3382·Q,
Sta lon e, Ca lgr" y , T2M 4 MI . Canada.

R ECE I VE LISTS Regu la r ly $5IYr. Surp lus
Parts, P.O. Bo x 7057 , Norfolk, VA 235 09 .

SELL, H a lllcraften 5 -36. A_I , $ 17 5 . You pay
sn ipping wi t h renrocucec manual. C. Klawit·
ter , .62 7 N. Bartlett, MilwaUkee, WI 51211.
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WANTE D : H igh-vo ltage tran sform er f or H T­
37. Want FPM_300 In gOOd cond it ion. a ee­
errs, 5520 Porter, W ich ita , K S 6720 4.

FO R SA LE: PTT H andset w ith d y na mic
mlcropl'lone element , SI5. Crystal pai r
(52/52) fo r M idland 13-505 t ransceiver.
$4. Karl Thu rber , W 8 F X /4 , 233 Newcastle
Lane, Montgomery, AL 3611 7.

CE R T IF ICA T E F OR PRO VEN Two _WilY
R ad io ce m ects w ith Amll t eu rs in all ten (1 0)
USA ee u IIreas. A ward suitable t o f r llm e
and pro ven acnlevemenu added On r eouest.
SASE b r i ngs TAD d ata sheet fro m W6LS ,
2114 E m p ire,B ur ban k , CA 9 15 04.

SELL: D rake T R 4CW tra n sce iver only 3
months o ld. IncludIng , AC4 po w er su pply .
34 PN B NO i se b lank er i nst alled, m atching
speaker and Shu re 4 44 M Ic., $9 00 . WB2
VJF, Wm. O . S he~tchuk , 1 Lois Ave., C ilf.
t o n, NJ 070 14.

Babcock M T-5 B
Gilpin A~' " N or-

LI KE NEW YAESU STATION : FR-I0l
(digita l) recei v er w ith cw f ilter. SP.IOIB
speaker. FL·l OI x mt r witn RFP-IOI speech
p rocessor, $ 11 00. AI J oh nso n, KI I K . Box 77 ,
west Dover. VT 0535 6. (1 0 2 ) 4 64 ·55 6 6 .

COMPU TER KITS f rom $95.00 , IC C , 2 1 14
S. Prair ie, Pueb lo, Colo. 1 1005.

CQ AND QST 19 50 -I 975 issues for sale. Send
s.a.s.e. if o rd er i ng 73 , Ham Rlldio, o r other
CQ and. QST issues. O ne dO llar minimum
o rd er and all issues cost 25 c ents eacn, includ .
ing USA sh ip pi ng. Send chronOlogical list
lind f Ul l payment to W6LS, 2 1 1 4 Empire ,
Burbank, CA 91 504 . A~allable issues and re­
fund sent w it h in o ne montn .

WANTED: H Q -12 0 and
m anua ls. W4 Z FH, 140 W.
10lk, VA 2 3$03 .

M INOX Model ut-c submtnature camera
with flaSh unit. B r and new un its in fadory
boxes. G . Alfred Dodds, 174 Pepperwood
Lane, Brunswick, OH 4 42 12 .

WANTED: Regency VHF police scanner.
W9DDLfW9SS. 5006 N. Second St., Loves
Park,IL61111.

SELL: Heath SB-I02 t ransceiver w ith ac sup­
ply. Mint condx. S375 . B . Nastoff, 320 W.
56th PI .. Merrillville , IN 46410.

FOR SALE: Ampex videotape r ecord er work­
ing but sold as is. S165. 1" tape $15Ihr.
WA20JT , AI Szablak, 6 Cromwell er.. Utica ,
NY 13502. (315) 724.4161.

T ne bOOk "CQ YL" has been updated again
w ith a n ew su p pl ement bringi ng t he YLR L
Officers secttc n up to d at e I h rough 1')77 , piUS
a report o n the 7t h Internatio nal YL RL Con­
~ention neld in H ou ston i n June 19 76 . I f
yOU neve a co py o f "CQ Y L " and w ould like
to add tne new su p plement (the PageS are
"slotted " so they can be inserted d irectly i n t o
t he b o o k's spi ra l baCk bOne), dro p a note w ith
your req uest to author/publisher W 5 RZJ,
Lou isa SlIndo, 9 412 Rio Grand e Blvd ., NW,
Albu querque, NM 8 7 11 4 . Please enclo se S l
to cover cost o f p rinting and mai l i ng. 'The one
and only bOOk abao u l YLs in ham radio , "CQ
YL" conta ins 23 ch apter s, o ver 600 p hoto_
graphs. O rder you r autogra pned co py. o r a
gi ft COPY. f rom W 5 R Z J, $ 3.50 , post p aid .

MEDICAL: A ny lice n sed amat eur radio o p­
erator i n the med ica l o r paramedica l f ie ld
Shou ld Jo in M A R CO (M edical Rad io Counci l ).
Contact, Stan Car p. M .D ., K I EEG, 44 Mai n
SI., Saugus, MA01906 . (611) 233 -1234.

SALE , Heat h IM_U VTV M k it. New, perfect .
O rd ered b y m ist ake. $40. Schu ll z, Box " L " ,
F PO, N ew Yor k 09 54 4.

WIND POWER ENTHUSIASTS. "Windheads
Net" meets Mon. and Wed. at 2130 Mountain
On 3198 kHz. Net control WD5GQN.

EXCELLENT TEK 545A os.ci lloscope (mili­
tary version by HiCkOk) Oual time base, 0-35
MHz, cra ted. $400 or trade for ham gear.
N4LN, (205) 766·9601.

THE MOST SCANNER RADIOS and assorted
goodies in the U.S.A. l Send $ I f o r ca talog to:
The Newsroom Inc., 1973 S. State College
Blvd., Anaheim, CA 92106, Dept. CQI .

RECOROS, classical LP's, unscratched , want­
ed to buy. Junker. Box 99412, San Fran­
cisco,CA94109.

FREE ELECTRON ICS SURPLUS Catalog.
Bargain PaCked. Fascinating items, many
never before advertised. ETCO-003, Box 762,
Platt50lJrgh, N.Y. 1290 I. Surplus Wanted .

WANTED: Good used Heath HW·16 with or
without VFO. Darrell Hohensee. 217 N.
Hamilton. Pratt. Kansas 6 7124.

RUBBER STAMPS for hams. 4 lines. all
wood. $3.00 . N.J. res. add tax. M. Zappia,
II Spencer A~e., counia, NJ 07067 .

SELL, Ant ique amateur recei~er. Crosley
mOdel SI. Book type tuning concensor.
2 type 01A t u bes. Perfect cond ition. K.D.
Klenk, W3LSE, 420 BOb St .• JOhnstown ,
PA 15904.

SELL: Complete Collins KWMI w ith AC
and DC supplies. mObile mount and speaker
$300. Heath SB610 rnonjtorscope $90.
Ameco SWR mOdel BU $25. Ameco PCLP
preselect or $25. waters Compreamp no. 359
$25. A ll excellent concx. A dd shipping.
W2GUJ, 314 Smith St., F reep ort , NY 11520.
Tel . (516) 378 -8173.

Clip out the coupon and subscribe today. Get in on some of the most exciting reading in Amateur Radio.

• NOVICE. ANTENNAS. AWARDS. ORP • MATH'S NOTES.

• IN FOCUS. DX • CONTEST CALENDAR. PROPOGATION.

• GREAT FEATURE ARTICLES. CO REVIEWS •

• AND FREE CLASSIFIED ADS FOR CO SUBSCRIBERS.

~--------------------------------~
f CO 14 Vanderventer Avenue \.
I Port Washington , New York 11050 I
I Dear OM, I
I Enclosed please find $ for Year's Subscription I
I to CQ, The Radio Amateur's Journal. I

: ~ ~~~~~~~ with rssue :

I I

; 0 One year :o;e~:c of;;~~5 :;,:;;.:::: : :: : :: :: : : :: :: : ::: ::: :: : :: : :: : :::: ::: ::: : :: ::~~I~: : :: : :: : : :: : ::::: :: :
\ 0 Two years 0 16.95 0 22,95 City State Zip " ;

~--------------------------------,

II e CQ e September, 1'7'



H ALLICR A FT ER S HA~ t, <ln syer l er (6 m )
with P-l6 po....er SUpp ly and cab les $ 17!> .
Heath o5clllo$Cope u llb r.Uo r, 11$ . Vik ing
BP-.6 1 re cord/ p lay ba c k amplif ie r, SIO. Ryst l
ad justab le crossover net w ork lfi Oh m $1 50 .
A ll FOB, In e xc co od x. T.K. Brown, R D I,
BOK 10 2 , Forksville, PA 18616 .

FO R S A LE : HW 202 , SUO . H W20 21 HT
many xuas, Sl 7 5 . 4 5 0 re puter (MOl ) .
K I WXX. 53 S herm,," AVfI., Mer iden . CT
06450.

H EATH 58-620 KiI ..."lyzer. S12 5 ; Heat h
AF· I A udio F req. Mete" S 15 ; Wlntcoo : G .E.
Muter 4 S0 R X ,Ina T X $t, h:>, A lso 150 Me
T X st rip. K6KZT. 2255 A,e • • nder Ave.,
Lo s oscs. CA 9340 2 .

WANTED , 4KC medunlUI filter fo r RHOA.
D. Oldenourger , 2219 E. Bo u lev . rd , Bismark ,
NO 5 8501.

GQV'T SURPLUS Sig. Genull tors A NI
USM2 1 B and o t her e lectronics for Sille
cheap o r trade . Details/l ist SASE to , o T,
Bo" 9064 ·CQ. N _ ark . NJ 0 7104 .

FOR SA LE: Collins 32S1 and 7551 In exc
cond". Be st offer . R.B. Renn.ker . 101 1 L in.
da D r.• Kokomo , IN 4690 I .

HALL IC RAF T E RS PS·I s o DC motl ile power
supply. $ 4S , p repaid . Hallicrallers MR·ISO
matlile mount fo r SR -150 o r S R"OO , ne w.
u n u sed, $ I 5 . p rep,aid . J .R . Sl'llnk. 21 T errace
une. E lizlltle tl'llown . PA 1 7022 .

F O R SALE , RODo t 70 and '0 . N ew Videcon.
Like new. $ 30 0 . Prefer p ick-up. Mu rphy.
WD4AYH, (4041942~ 483.

E IMAC S K-300 n_, $1 1 . ITT/Jen. Vae­
Relay R J I A . new. S 31 . TranKo Remote
Call< SWitch oPOT, No , 1460 --822 . ne w .
S40 . SASE l ist . A . Emera ld •• 9S5 Swa llow
A ve.• Founta in va lley, CA 9 270 8.

SA LE : 32 AS R w/stand. perfect c ond " , S 30 0 ,
Kenwood 520 w / "tal filter" mlltchlng e,, '
ternlll VFO. • S6 0 0 . Clegg 22 Ma rk 2 . S12 5 ,
Cl egg 2 2 , U S, Ameco 6 .. 2 lImt , w /malch­
ing VFO , $ 12 5 , Globe VFO. 16 0 t o ' m ete rs,
SSO. J o se p h S cnw.rtz, K2 VG V, 43 -3 4 union
St ., Flush in g, NV I 1 JS S, (2 12) 461 ·5933.

BE F I RST TO KNOW p recise ly when a nd
whe re t o work an th e chO ice O X. BI.week ly
LI QXA OX Bulletin has , Ho t OX Ne w s,
T im e and F reQue ncy o f eacn go odie, QSL
Info , Propa<;lallon F orecast , a nd m o re . Sen d
b u siness si'ze SASE fo r free u m p le co p y o r 58
fo r I -y ear dome stic su b sc r ip tion, Lo n<;l Is land
OX A ssoc iat ion. OX Bulletin. PO Bo" I n .
Hun t ing ton. N V 1 114 3 .

WANTED : Commerclil l o u t doo r type SO Oh m
du m my load ; 2 k w 0 ' greate r. Rod . W10M.
56 32 47t h Ave., SW, SUllie, WA 981 36 .

SEL L : 2 m f r F M Sona r t ransceive r. AC P/S,
mob ile b rack et $ 175 . H utn HW·J2A wltn
spa re tubeS S6 S. George Pa l il ki. WB 2 A Q C .
H-H 16t h 5 1.• J a Ckso n Hgh .. N Y 1 131 2 .

SA LE : Sony ICF·5 9 00 W mu ltl·band receiver
designed fo r S WLs. L ike new con<t ilion wI
manu. ts. $ 10 0 . SCh Un l, W4FA. Bo " " L",
F PQ N ew YOrkOgS 44 .

F O R SA LE : O ld issues of Ham RoIIdio, 13 .
CQ. QST. Some com p lete r u n s. Send s.a.s.e.
for lish . nd price s. A. Oorhoffer , K2 EEK. CQ
M.<;IaZ;ne. 14 Vanderve n le r A ve .• Port W. sh ·
inglon , N Y 11050 .

HW .2 0 2 w/bu ill · in Sadlln sunner , crys"ls:
ITC Mu ll i-2 0 0 0 : BN.u l 101 su nner . A ll
gOOd COndi llOn. KUI Tnu.tler, W8 F X/ 4 , 233
No:wca slle L. ne . Mo nt'Jo m...y , A L 36 111 .

WANTED, G.I...y 2 0 0 0 L inea r 40 ·10 trap
vertiul. Sell CV--89 Rllt! Co n ve rt e r. S.m Hor·
IOn. W4NVJ, 1271 F o"nall O r .• Winston
Salem. NC 21106 .

WAN TED : H.II;c:raflers HT.45 /pwr, HA·IO,
.ny Na tional receive r . worklrtQ or not. Sell:
Jonnson R.ng.... T. N. CoiDerl , 1100 R n ode s,
No . 6 12. Kenl , OH 44240 .

Antenna Baluns
All P.I_ EOilnMB product. Ir.
mIde In U.S.A . Sl_ 11i1&5. manul.etu....
ol Amat...., RKlIo Equipment only.

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

beams, quads.
Dependable. Takes

temporary overloads in
stride.

Specify 1:1 or 4:1 rat io.

Model1K $16.95

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 $32.50

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 $37.50

Only Palomar Balun. Have All These Features

e RF toroidal core for highest efficiency.
e Teflon insulated wire.
e Stain less steel hardware. Won 't rust ,
e Epoxy f illed case. Waterproof.
• W ideband 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.

Order direct. Add $2 shipping/handling. California
residents add sales tax.

Palomar Engineers
Box 455, Escondido . CA. 92025 • Phone: [714J 747-3343

CIRCLE 32 ON READER SERVICE CARD
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CIRCLE 41 ON READER SERVICE CARD

ALL 5 ElAND OPERATI ON ONL Y ONE rOR ALL MAKES AMATE UR HI' TRANS-
NEA T SMALL ANTENNA r OR CONGES TED M ITTERS _ TRA"'SRECEIVEAS · GUARA"'-
H O U S IN G AIIl O APARTMEN T DW ELLERS! TEED FOR 2.000 WATTS PEP. POWER.
LIG HT. Pol[AT - olLMOST INVISIBLE 1 r OR NOVICE AND ALL CL A S S AMATEURS?

COMPL ET E RU d. t o pu t w~h 30" D.cron ......""pan corel,? W•. ,J "" ., '"X5" MOLOED
RE S ONANT TRAP S _ juo, 'IeI> yO.... " ........u •• to u . ...a"........ l or EXCELLENT p[RrORMANCEl

N O T UNER S OR eALUNS NE[OE O' C A N BE US ED IN ATTICS . T OPS o r BUILDINGS. IN V E RT ED
\/1 IN M IN IMUM SPACE NO CEN T ER SUPPORT NEEDED, NO HAVWIRE HOUSE APP£:AAA,..CE
CO M P L E T E L'I' ASSEMBLED . N o 1.._ . · cull"" _ OOICl_ . - "' .........0. JUST HANG IT, AND
USE ITl SWR IS 1.2 AT RESONANCE THOUSANOS IN USE· EASIEST INSTALLATION l

eO.~O.20.'S.10 "'e'e' Denlh - - -10 2 n . .... .. 90 It. RG58U ~ou · conne"'" .Model g98 a u $49.95
4 0 _2 0 _15 _10 ",e'e. bend. 5 4 it . .. lth 90 n . RG 5 8U cou • COnnec 'O< _M ollell00'BU $48.95
20-15_10 ",e'e. u nd• •• • 26ft w it" 90 '" RG 5 8U ~ou · ~onnec'o' . MUel l001 B U $41.95

S enll onlJ $ 5 .0 0 (u'''. ~ ~., "' 0 .) .ntl 0" 00"""" bolonc e plul COD "00"0' O R SEND FULL PRICE
F OR P OST PAID DEL . IN U S A (C.n."o II $ 5 .0 0 ..".) O' o''' e ' h MAil OR PHONE w ith B. ..~_
A",o" c,," IIISA _ MASTER C H A RGE · OR AM EXP . G I.. nu"'b.. ..." u . d., •. P" ' ·308_236_5333
w • • _ IIOYI. We I l\lJIln 2 -3 " .,•. INFLATlON 1 PRICES M.o.V INCREASE _ SAllE _ ORDER NOWI
INF O. AII.o..LABLE FR OM . WESTERN ELE CTRONICS Dep,. AC· 9 K ...ne,. Neb... _., 68847

WAN TED: Hamma rlund HQIOOA .... ith mIn­
u.l. UP 10 SIOO d ependin<;l on i1ge and con­
dition. Dallas Lan kford, 1521 Don. Tyler.
Texas15701.

EZ DOES IT BEST. Dears, thilt is. on v eesc,
ICO M. D rake. Swan, Cush crilfl, Larsen , K LM ,
DenT ro n , VHF Enginee<in9. ane Wilson.
For new o r used gear . eeu, see o r w ri te,
WOEZ, BOb Smitn E leelro n i<: s. RFD No.3,
Hwy 169 & 1 . F o.t oeeee, 10..... 511501.
(5151576·3"6.

REPLACE R U ST ED AN TENNA BO L TS wilh
stainl"ss st ee l bo lts. S m all q ua nti tie s, fr ee c et­
alo g. E 'wlck , o ect. 2' 1 , 230 Wo o d s Lane ,
SO merd a le , N.J . 08(/$ J .

QSLS wiln CIUS' Unbealatlle quality. reason­
i1bl. price. Silmples: 50 cents refUndable.
QSLs Unlimited. Iill2 SW 11Ih Street. aeca
Raton. FL 3Hl2.

FOR S A L E: TlktOnlx 5H Osc:H10S-C:Oo- wi t h
dUl l \f.e_ . nd fa$! , 15e·tlml Qlu9- ins. V.,y
iCOd condi t io n. S42 5 . Pref.r 1O<:a1 g i<:k ·Yt) .
Ir.... in Scn....anz. K2 V O. <:/0 CQ Ml9i1l lnl . til
V.nd.,~.nl . ' A ve., Port WUhnlllOn. N Y
11 05 0 .

WANT E O , Pre.war issues o f Shar i Wave Cr aft
ma9i1line . Bill Orr, W6SAI , c/o ElmilC, 301 In­
d u st , ia l WilY, Sa n C ar los, CA 94070.

WAN T E D , AntiQ ue qli15s-LoOkinq for Old
m ilkgIUS-pu<ple, Slag. carmel, a nd green­
t o ....n. Tell me .... h at yo u nilve. I " ..y t n e
hi9hest p.ices, W r ite: JaCk SChneider, clo
Co.....n Publishing. IiI V.nderventer Ave.,
Port Wnhinglon , NY 11050.

W AN T E D , Collins 51·R re ceive r (VHF).
B ill O rr. W6 S A I, c/o E im ac . 30l Indus! r iill
Way, S.n Cartos. C A " 4070.

E LECTRON ICS SUPPLlES•.. RildiO eccesscr­
ies, etc. S""d to r calalog lod.y. 25 cents.
ACE E lect ronics, PO Box S171 , New Fa ir­
field.CT06'10.

HELP: Neeo vibralor for my Novice ri ll. Gon_
set 077 t r iln s/ m o d u lato r unit. Cornell-OUbi!­
ier Type 6VL10. Working 0' no t. Gilry
C'ouse. WA6TIA. 506' E. Cilrmen Ave.•
Fresno. cern. 9 J7 2 7.

BY TE , D. in k i1nd be m e rr y ill I h e T illew ille r
H a mtest , Flu Mil rk el i1nd Com puler ShOW,
NorfOl k , Virg in iil. S eplembe r 23 ·24. Over
60,000 ~. II. of exhibit and fl e a markel
spece. All indoors. A ll at r-conctttoneo. weue
TRC I. P.O. BOX 9311, N o rfo lk . Virgini il
23505.

WANT ED , Ed<i1 <;oih fo< SW-3 <e<:e ive• .
nilve eee-eeu coi" i1 nd _ yOU' single ex·
triiS to m il ke UP com plet e set . Buy or trilde.
B ill O rr. ~SAI , c/o E iilmc. Jill Industriill
Wily . Siln CUlas. C A 94 0 70 .

- -'--- - - - -_.-

FOR SALE : SpecHii Pnysics 111P 1mw lase.
tube. p<and new. neve< used, S' 0 . G . R . 5 1 2 B
1 kHz Humme,. Sl5 .• r.... in Milln, J20 Nonn·
e,n e'vd.• G<ut NeCk. NY II,','C'C"'- _

LOOKI NG F OR Old Lionelt 'i1ins. Interested
in "0" Gauge. excellen t to IIk e· new condi·
l io n. Prima<y intere st is 10como tivll5 p rior
to 1952. bul will consider complele se ts or
more recen t models. A m willin4 to buy cut.
r illh C for usn 0< sw ap rildiO gear 10 metll your
needS. Wri te DiCk COWiln. WA1LRD. c/O
CQ Milgilline. or call (5 16 1 U J.(, 200 .-

SSTV AND PHOTOGRAPHERS Milke offer,
I eil"n. like new. Fujilar lenses 135 mm,
f _.5 telephoto J5 mm, I 3.5 - .... ide i109le,
CiI<y CO.... i1n, <; /0 CQ Milqill ine, or C.II (5161
18) ·"200.

---- -

ADVERTISER'S
INDEX

NEW READER SERVICE SYSTEM

To speed info rmation to vou on p ro­
ducts shown in CO advertis ing. a new
computerited Reade r Serv ice System
has been designed. For addi lional In·

form a l io n on a p a<ticular ad in this
issue . lear out the Reade' Service post­
card bound between pages 84 and 85.
and circle the numbe,s on Ihe ca,d
which correspond with the Reader se-.
vice numbe.s listed on the INDIVIDUAL
ADS DONT CIRCLE THE PAGE
NUM8ERS! Fill in your name and ad·
dress. and mail. We'lI have your inlor·
malion on the way in short order .

Butternut Electron ics.... .

CeCa Commun ications Inc. .

Cohoon Amateur Supply

Continenta l Specialties .

DGM Industries.

DenTron Radio .

Eimac, Div. of Varian.

Electrocom .

Electronic Research .

Ex-cell -o. Greentee'roo t Co..

F lesher Co rp.

Gem-Quad ..

. 83 K.E. Electronics Co..

.85 Kantron ics ...

. 23 Kengore Co rp.

. Cov. II Kenwood . . . .

. 83 Kirk Electronics, Div. of

. .8 V ik ing Instruments, Inc..

Cov. IV MFJ Enterpr ises

. 60 Mic rolog Corp.

. 69 Mar-Ga in ...

. 57 New-Tromcs.

. 29 Palomar Eng ineers .

. 78 Pa rt ridge Electronics

. 85

"66

"71

46, 47

15

. 1

. 35

. 73

. . 7

.89

. 69

. 60 Slep Electronics .

. 30, 3 1 Space Electron ics

. 21 Tel-ex .

. 13 Tri-Ex Tower Corp.

. 25 United High Power

. 50 Western Electronics .

. .4 Wil son Electron ics . .

. 85 Yaesu Electronics Corp.

Alliance Mfg. Co .

American Crystal Su pply Co..

An tenna Supermarket

Apollo Produ cts

Atl as Rad io ...

Barry Electronics.

Bob's Amateur Radio Center.

Britt 's Two·Way Radio Service .

Gregory Electronics .

.91 Gro up III .

.59 Hal Comm unicat ions Corp.

.83 Hamtron ics .

.74 Henry Radio.

. 43 Hv.Gain.. .

. 86 ICOM East .

. 60 Internat ional Crys ta l Mfg. Co.

. 83 Jan Crystals .

. 57 Rol in Distributors . .78

. 86

. 83

"7'

.81

. 49

. 90

. .2

.92. Cov. III
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HO-73 HEAVY-DUTY
ROTATOR

I ...... .._._ ............. ...._ .• . • III_. f _ _ • .. . ..,..·..._c.... G_r·.L.. --'

'" ' ... '" . "...... ~.. <:0. ,..

with exclusive Dual-Speed Control!
For antennas up to 10.7 sq. ft. of wind load area. Mast
support bracket design permits easy centering and offers
a positive drive no-slip option. Automatic brake action
cushions stops to reduce inertia stresses. Unique control unit
features DUAl·SPEED rotation with one five-position switch.
SPECIFICATIONS: Max. wind load bending moment- lO,OOO
in-lbs. (side-thrust overturning); Sta rting torque- 400 In..
Ibs.; Hardened steel drive gears; Bearings -100~ * " diam­
eter (hardened); Meter - D'Arsonval, taut band (back­
lighted). There's much, much more- so get thewhol estory!r-------------------,

I Mail this coupon for complete details!

: YESI 0 Send me completedeta ils onthe new HD·73!
I 0 Give me the name of my nearest dealer!

: NAME

I ADDRESS

J CITY
II STAT[

I, ~~ n.e ALLIAN CE laclMilcea., .... AlIilllce,O!IiIWO!
~ .. _nt EIlICAN ", lUI'S COM~""n

(A3·3)

(A3·11 )

(A3·10)

z, [ ZI cosh yS + Zo sinh YS ]
ZOcosh yS + ZI sin y S

::Ide/t oo m

Zin .. lim [ ZI cosh YS ] _
Z Z

. h - Zocoth ys
0 -'+ CQ I SIn yS

As we are going 10 limit the use of tne equation to the
half-wave line, the susceptance will be ze ro (or the reactance
infinite] . Under this condition, the input resistance on a series
basis will equal the input resistance on a paralle l basis which
will also equal the rec iproca l of the conductance. Mathemat­
ically.

Since transmission line attenuation is usually specified in
dBI 1QO feed and the line leng th measured in inches, multiply
eq. (A3-9) by 1200. as there are 1200 inches per 100 feet.
This yields eq . (10) 10 the tex t

G,nZo·8.686 · 1200
::Ide / t OO It - S inches

S m

It is important to remember the restric tions on eq. (A3· 10 or
11 ) These are (1) lhe length of nne. s. must be one-halt
waveleng th. and (2) the losses must be small, ...!.... ..: 5 Z 001

G. - 0

'"

,
l in "" Rs;n = Ap in '" 1/ Gin or G,n "" -Z. (A3·4)

,"
Since the 821 measures conductance, it is desirable to use

conductance , Hence eq . (A3-3) becomes

1 1 tanh rs
G,n = - = = (A3-S)z., z, coth yS z,

In connection with eq , (A3-2) we said y was a complex
number y = a + jll Henc e eq . (A3-5) becomes

Gon '" tanh (~+ iP)s (A3-6)
e

From a table of hyperbolic identities . it can be shown that

tanh (a + b) = tanh a + tanh b
1 + tanh a - tanh b

Making this substuuuon

G =..!.... [ tanh ;xS + tanh iPs I (A3.7)
,n z, 1 + tanh es tanh iPs

G =..!.... [tanh ;xs + i tanps j
,n Zo 1 + j tanh 2'S tan ps

Since we have limited this equation to a nan-wave line, the
electrical length will be 180 0 and the tan 1800 = O. Thus

G- = tanh 2'S
," Zo

If the losses are assumed low, but not zero, as will be small
and we can use the approxima tion tanh as = as so

2'S _ G,nZo
Gill .. Z 2' - s (A3·8)

c

Eq (A3·8) gives the attenuation in nepers per the same unit 0 1
length as s. which is inches in the example I gave in the text.
To change neoers to dB, multiply nepers by 8.686. Hence

_ Gin ZO ' 8.686 (A3 9)
2'dB/unillength - S -

units of lenglh

If it is desired to have the attenuation in dB per 100 meters
and the line len gth is measured in meters . multiply eq (A3·9)
by 100

Q Meter (from page 57)

CIRCLE I 0f\I REAO£ R SERVICE CARD



New YAESU FT-7 20 Watt
Solid State 80-10 Meter HF Transceiver

The all-solid state FT·] mob+le transceiver provides high performance on the 80 through 10 meter
bands. The operator may select upper or lower sideband or CW operation, and the compact package
provides many features engineered for convenience while mobile. A single knob provides all
transceiver tuning, and the state-ol-art noise blanker minimizes impulse-type noise often found in
mobile applications. The FT-7 is designed for operation directly from 12 volt car battery or Yaesu's
Fp·7 DC Power Sl4lPIy.

VAESU FT-227R
144-148 MHz 800 Channel "Memorizer"

• One knob channel selection, 144-148 MHz • Memory circuit that allows instant return to any
frequency selected • Fully synthesized in 5 KHz steps • 600 KHz offset plus any spfft using
memory circuit • Built-in tone burst • Optional tone squelch encoderI decoder • Selectable
10 watt! 1 watt output • Operates directly from 12 volt car battery or Yaesu's FP-4 Power Supply

Price And Specifications Subject To
Change WithoutNotice Or Obligation

YAESU ELEC11l0NICS CORP.• 15954 D_A"".• Paramoun•• CA 90723 (213) 633_7
YAESU ELEC11l0NICS CORP.• &otrm Sen>'ce Cu•• 613 R.dna T..... C'nclnnoU. OH 45215

578
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Pnce And sceo tone stibfeCt To
Change WJlhout NotICe Or ObItglltlon



tubes win a place
in Roc ell- Ilins'

HF-80 stems.
Rockwell-Collins chooses EIMAC
tubes again.

To power their new HF-80 family of 1 to
10 kW hf single sideband radio equipment,
Rockwell-Collins needed tu bes as well­
constructed and reliable as the HF-80 system
itself. That's why rhey went with EIMAC, the
way they have for every hf system they've
built since 1958.

The deciding factors­
EIMAC's quality,
backup, availability
and customer
acceptance.

The new HF-80
equipment ranges from
operator-attended re-
ceivers and transmitters
to fully automated, re­
motely located comm unica­
tions stations. The HF-80 is
used worldwide in business, mili-
tary and general government com­
munications. So Rockwell-Collins needed
tubes with worldwide availabi lity and tech­
nical back-up. EIMAC's proven customer
acceptance and well-established reliability
were more pluses.

The HF-80 uses EIMAC's
4CX1500B at 1 kW, 4CX5000A at 3
kW, and 4CXI5000A at 10 kW with
EIMAC's 4CX350A as drivers.
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For more info rmation on what makes
these and other EIMAC tubes so special, con­
tact Varian, EIMAC Division, 301 Industrial
Way, San Carlos, California 94070. Telepho ne

(415) 592-1221.0r contact any of
the more than 30 Varian Electron

Device Group Sales Offices
th roughout the world.

•varian
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