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...newperformance
standard for
SSB transceivers
A revolutionary "new ge neration" transceiver. It's
completely solid-state and totally broadbanded to
eliminate preselector tuning. And the output can
be Instantly switched from 100 watts to 1 watt. The
true digital readout offers resolution down to 100
Hz and outstanding tuning accuracy. Receiver IOe
termodulation distortion has been minimized and
there are very lew active devices ahead of the
highly selective crystal filter. Adjacent channel
overload is negligible, yet sensitivity Is better than
1 JlV (.6 JlV typical) and front-end overload Is dra­
matically raduced. The "104" Is 12 VDC·powered
for mobil ity and the optional HP·1144 fixed station
supply fits inside the 58·604 speaker cabinet. An
optional noise blanker can be Installed In the
" 104" and an optional 400 Hz crystal filter im­
proves CW selectivity.
Kit S8-1 04, 31 lbs,, mailable 669.95·
IUt S8A·l04-3. 400 Hz CW crystal filter,
1 lb., mailable 34.95·
Kit S8A-1 04-1, Noi.e blanker, 1 lb., mailable 24.95·
Kit S8A·104-2. Mobile mount. 61bs., mailable .. . • . 34.95·
Kit HP·l l 44, Fixed station power supply,
28 lbs., mailable .. .. .... .... . . . . ... . . ...• .. .89.95·

58-230 - th e low est -c o st
eenductlen-coeled linear around

The 584104's "silent partner." 1200 watts PEP or
1000 watts CW from less than 100 watts drive. It's
rated at 400 watts Input for slow-scan TV and
AnY. The high--etficiency Elmac 8873 triode Is
double-shielded to reduce stray AF and a massive
heat sink replaces noisy fans and blowers. The
"230" assembles In Just 15 to 20 hours with no
alignment.
Kit S8-230, 40 lbs., mailable 319.95·

58-634 slatlon console combines
S convenient accessories
The "634" performs 5 important functions-a 11).
minute digital 10 time r with visual or visual and
audible Indicators an AF wattmeter that reads I).
200-0r 0-2000 walts with ± 10% accuracy, an SWR
bridge, a hybrid phone patch that can be used
manually or with VOX cont rol, and a 24-hour digi­
tal clock that runs Independently of all other func­
tions. It 's a must for every well equipped station.
Kit S8·634, 14 lbs,, mailable . .. . . . . . . .. . • . . .. . 179.95·

58-614 s l atlo n monitor shows you
ho w c lean your slgnalls

Highly visible 11'.z x 2" CRT detects problems that
can reduce the effectiveness of your slgnal- non­
linearity, Insufficient or excessive drive, poor car­
rier or sideband suppression, regeneration, para­
sltlcs and CW key clicks. It monitors SSB, CW
and AM signals from 80 to 6 meters. Push-pull
drive for keystone free trace ; automatic sync
sweep generator with 3 ranges from 10 Hz to 10
kHz. Can be used as an ordinary oscilloscope
from 10 Hz to 50 kHz.
Kit SB-li14, 17 lbs., mailable . . .... • . .. • ... . .. 139.95·

58·644 remote VFO

Designed exclusively for the 88-104. It provides
split transmit and receive control and you aren't
frequency-limited In any way - transmit at one
end of the band, receive at the other. The "644"
even has two crystal positions for fixed-frequency
control. The "644" has a linear dial , but the exact
frequency Is displayed on the "104's" digital reed­
out. The display automatically changes when
switch ing from transmit to receive.
Kit SB-li44, 10 lbs,, mailable . . . . . ... .. . . .•. .. 11 9.95·

58-604 station speaker-
response-Iallored 10 55B

Designed to match the 88· 104 in styling and per­
formance . The "604" uses a 5 x 7", a.a-ohm
speaker. And there's room inside for the Hp41144
power supply. With connector cab le and plug.
Kit S8·604, 8 lbs,, mailable ........... ... . .••. 29.95·
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Circuit breaker protected. Wire II for 120 or 240
VAC. Includes 3-wlre line cord and transceiver
cables.
HWA-202·1 , 7 Ibs., mailable .. ...••. . • • •• • . .• . .29.95"

40·watt 2·M Amplilier.
Hauls up fringe repeaters by putting out a mlnJ­
mum 40 W from 10 W input. Only 7A battery drain,
and so compact (3 x 4V. x 5Yz ) that It f its any­
where. Internal anten na changeover relay and
sensi ng c ircuitry fo r automat ic T/R switchi ng.
Tuned input/output circuits for low spurs and cov­
erage of any 1.5 MHz portion of 143·149 MHz.
Kit HA·202, 4 Ibs., mailable 69.95"
Mobile 2-M antenna; % -wave whip w. rear deck
clip mount has 3.4 dB gain over V4-wave. Inc. 17'
coax.
HWA·202·3, 2 Ibs., mailable . . . •. . . • . .. .. . .. . .. .19.95"
Fixed 2-M antennaj % -wave vertical w. radials has
3.4 dB gain over V.. -weve: for mast mt.; less coax.
HWA·202-4, 4 lbs., mailable 17.95"
New mobile 2-M collnear j V.. & %-wave phased
radiators ; 5.2 dB gain; swivel trunk lip mt. 17' coax.
HWA-202-9, 4 lbs., mailable . .. . . . . . . .. ... . • .• ..37.95"
New fixed 2-M callnear; two % -wave phased radl ..
ators; 6 dB gain; for mast mt. Heavy duty. Less
coax.
HWA·202-10, 7 lbs., mailable .. •.• • • • . • • . •• •..• .47.95"

Send for FREE Catalog .

~
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• . • . H..th Company. ' .;,~&' ~
Dapt. 12-08 ....~ .... .

I Benton Harbor. ..1411022 ..7!: \;...
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I 0 Enclosed Is plee58 .end models _
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...topvalue
standard for
2·M transceivers
The HW·202 puts you on " two" at a price you want
to pay. with the features you need. It operates on
any 2 MHz segment from 143.9 to 148.3 with Inde­
pendent selection of 6 transmit and 6 receive
channels, and all 12 can be netted. A solid 10
watts min. transmitter output, a hot 0.5 ~V re­
ceiver sensitivity. Dual-gate MOSFET front end . . .
Ie IF. . . dual converslon •..l0.7 MHz crystal filter
. • . built-in hash filter/voltage regulator ... crystals
for 146.94 MHz... push-to-talk mike ... qu ick-con­
neet cable for 12 V hookup ... antenna coax Jack
. •. quick-release gimbal mount ..• complete align­
ment procedures using the f ront panel meter •••
and a complete line of accessories to put you on
"two" with maximum versat ility and low cost.
Kit HW-202, 11 Ibs., mailable 179.95"

Cryslal Certlllcaies.
Order f rom Heath , mail certificates to crystal mttr••
get the crystals you specify. postp aid.
HWA·202-6, one Transmit Crystal certificate •. .... .5.95"
HWA·202·7, one Receive Crystal certificate 5.95"

Tone Burst Encoder.
.Put this in your "202" 50 you don't have to whistle
while you work repeaters. 4 tone buttons can be
preset to any tone between 1800 and 2500 Hz.
Burst durat ion Is adjustable. Stability Is ± 1%
from - 30 0 to +50° C. Mounts behind removable
f ront panel bezel of your " 202" .

HWA·202·2, 1 lb., mai lable 24.95"

AC Supply.
To work your " 202" as a fixed station. Delivers
13.8 VDC @ 2.2A. with better than 1% regulation.

June, 1975 • CO • 1



And yo u get more o f what you e xpec t from
noiseless, trouble-free all solid-state TTY
reception . The RVO-1 005 conve rts the o ut p ut o f
any TU in to a clear . easv-tc- read Rny readou t.
The sign al can be fed to a TV monitor" o r . with
slig ht modificat ion. any standard TV rec e ive r (J ust
imagine a 23-inch teleonntertl . It's the beginning
o f enjoyable 'r't v communications and the end o f
electromec hanical dev ic es wi th all o f the ir
ma intenance headache s. T he disp lay abo v e
points out the many reasons why the RVD-1 005
ma kes all other TTY systems seem obsolete ­
and it's Ju st part o f the HAL lineu p of Quality.
state-of- the-a rt Rny com ponents for the
ser ious amateur.

The HAL OKB-2010 d ual mode keyboard is
another exam p le . It a llows you to transm it TTY or
M orse -TTY at all s tandard d ata rates , and CW

between 8 and 60 WPM . You al so get complete
alphanumeric and punctuation keys, plus 10 other
function keys . a " OE - c all ie tte rs" ke y and a
" O UIC K BROWN FOX ..... diag nostic kev. In both
mo d es you have a thre e character buffer for
burst ing ahead (larger buffers o ptional) ; and in
the CW mode you c an adj ust the dot-to-apace
ratio (w e ig ht) to your lik ing .

W h en we say what you see is what you get, you
can cou nt o n getting all t hat and more . incl ud ing
Qual ity constructio n througho ut. 50 if you 're into
Rny . join t he ranks o f amateurs t he w orld over
w ho are enjoying th is hobby at its b e st -with
profe ss iona l g ear at am ateur pric e s from HAL-the
le ad e r in amateur RTTY equipment . Send today
fo r the HAL products you want !

·RVD-21 10 s-tncn Monitor/TV shown is o pt io nal

"Eft]H~c::::n::t~s-; ;- -;;';;S:;i:7 - --;-R~-~;-~i;:;'~j;;- - - - - - -
I Box 365C Urbana, III. 61801 $ (RV O-2110 M onitor/TV) $ (OK B -2 010 TT Y/ CW Keyboa rd )

T elephone: (2 17) 367-7 3 73 0 Charg e M ast er Charg e # _

I 0 C harge BankAmericard #- - - - - -

I
0 M / C Interbank # Card exp odate _
o Please send me th e HAL ca talog

I Name Ad d ress Call 5ign _

I
I
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Heavy d uty 4-element Trlbander
Four working ele me nts on each band
in 10, 15 and 20 meters. 24 foot boom
permits optimum spacing for maximum
forward gain and front- to-back ratio. All
traps are precision tuned and weather­
proofed. Rugged reliability assu res ab ility
to withstand winds up to 100 mph. TB-4HA.
$249.95

Heavy duty 3-element Trlbander
Three working eie me nts on each band
in 10, 15 and 20 meters. 16 foo t boom
requires a lighter d uty rotor and tower
than the TB-4HA but st ill provides excel­
lent performance character is tics. Precision
tuned and weather-proofed traps are co m­
bined with rugged construction. TB-3HA.
$189.95

Economical z-element Trlbander
Two working eleme nts on each band
in 10. 15 and 20 meters. 6.5 foot a luminum
boom ca n eas ily be raised on an inexpen­
sive mas t and opera ted with a standard
TV rotator. Withstands winds up to
80 mph. TB-2A. $129.95

Heavy duty 2-element 40-meter Beam
Two working elements on 15.75 foot steel
boom. Maximum forward gain and front­
to-hack ratio in the CW or phone portion
o f the 40-meter band is easily achieved
for optimum performance. Large high-Q
load ing coils are weather-proofed . Rugged
design easily takes 100 mph winds. MB-40H,
$199.95

All Swan Beam Antenna. are Rated for 2000 Walts and
designed to use 52 Ohm coaxIal Ieedl lnee.

SWAN BEAM ANTENNA SPECIFICATIONS

TB-4HA 9 dB 24-26 dB 24' x 1.5" 28'·10" 18'-6" 100 mph 1481bs. 6 sq . ft. 54 Ibs.

TB·3HA 8 dB 20-22 dB 16' x 1.5" 28'-2" 16' 100 mph 11olbs. 4 sq. ft. 44 Ibs.

TB-2A 5 dB 16-18 dB 6.5' x 1.5" 27'-8" 14'-3" 80 mph 60 1bs. 1.8 sq. ft. 18 1bs.

MB-40H 4 dB 16-18 dB
15.75'
x i.s" 17'-8" 100 mph 80 lbs . 2.5 sq. ft. 40 Ibs.

SI.vAIfI.
ELECTRONICS ®
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WARe Preparat ion
The year 1979 may seem to be a lon g way

off, but it really isn' t, so far as the tedious
and co mplicated t ask our coun try faces in
preparing for the IT U' s next World Admin­
istrative Radio Co nvere nce . The next WARC,
as it is commonly referred to , is scheduled for
19 79. The enti re radio spectru m will be up
for gra bs again at the Co nfe rence and there
will be lot s o f co m petit io n between the vari­
o us radio services to de term ine who gets
what frequencies, and between th e more
than 150 co unt ries that are ex pected t o par­
ticipate. OUf main conce rn, o f course is to
see th at the Amateur Service ge ts its fair
sha re of the frequen cy pie.

The Federal Com munica tions Co mmissio n
has the responsibility for developing national
polici es and positions for the 1979 Confer­
ence, for the non-governmental radi o services
including the Amateur Service. A special high­
level Steering Co mmittee has been formed
within the Co mmissio n to co o rdinate it s
efforts in planning for th e Co nference. Public
input to the Steering Committee will be
through Working Groups t o be formed for
each radio service , which will act in an advis­
ory capacity to the Co mmission.

We're pleased to report that an Amateur
Service Working Group has been formed and
that it has already begun the ser ious task of
planning for the Co nfere nce . On May 8 a
full day meeting was held between the Work­
ing Group and the FCC, at FCC headquar­
ters in Washington, D.C. Among the approx­
imately forty radio amateurs attending this
initial meeting were representatives from the

ARRL , from industry, from several radio
clubs and organizat io ns, as well as individual
radio amateurs with previous co nference and
o ther international experience .

The ta sk and purpose of the meeting was
aptly stated in the foll owing introductory re­
'marks of A. Prose Walker, Chairman o f the
meeting and Chief of the FCC's Amateur and
CB Division :

"This co uld be a golden o ppo rtu nity for
Amat eur Radio . We 're in a position, hope­
fully , to sha pe Amateur Radi o for the re­
mainder of the century and well beyond.
Our goal is to do everything possible to
strengthen Amateur Radio's position at
the 1979 Converence. Our ta sk won 't be
an easy one, and no o ne can guarantee
that we will succeed. That 's why we are
here today- to get things started in the
right direction, and to give it our best."

Several task forces were esta blished and
Chairman named to formulate fr equency re­
quirements for the Amateur Service, band­
by-band throughout the entire radio spec­
trum. Perhaps the mo st important ta sk force ,
Basis and Purpose, was assigned to Herbert
"Pete" Hoover, W6APW . Pete will be respon­
sible for pulling together every argument
that can be used to defend Amateur Radio
at the Conference, and to justify frequen cy
allocations.

We expect to be hearing a lot more about
the Amateur Service Working Group in the
days and months ahead , as the FCC intensi­
fies its planning efforts for the Conference.
Its task is formidable, and the future of Ama­
teur Radio may well depend upon its efforts.
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Many hams say...

T-4XC
Transmitter

T-4XC FEATURES:

• Plug-in relay
• More flexible VOX operation ;

Inc lud ing separate delay controls
for phone and CW

• Crystal control from front panel for
amateur, Mars, commercial uses

• Provision for AFSK
RTTY operation

•The 0
than the

• 1 kHz D ual Concentric D ia l Reado ut. Rece ive r and transmitter
lock together in transceive operat ion . No sid e controls . Iridi ted

cadmium-plated chassis . Co m pati b le w ith
all previous Drake lines

R-4C
Receiver

R-4C FEATURES:
• a-pole crystal filter combined with

passband tuning , SSB filter supp lied
• Provis ion for 15 add itional accessory

500 kHz ranges
• Transistorized audio
• Optional high-performance

noise blanker
• AVe with 3 selectable time constants
• Optional a pole filte rs available for

CW, AM, RTTY

For complete details on the C·Line and other Drake equipment. contact:

ill

540 Richard Street, Miamisburg, Ohio 45342 . Phone (513) 866-2421 • Telex 288·017
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OUR READERS SAY

Propagation
Ed itor. CQ:

J ust 3 note Co lei you k no w that the ar ticle o n
"Brea kthrough in Ionospheric Prop Forecast" in
you r Marc h 19 7 5 CQ was of special in terest. Keep
u p the good work o n propagat ion and the mont hly
forecasts , the y arc of special in teres t . A ll very good.

leo fl aijsman , W4KA
Ca pe Cora l. FL

New Prefixes
Editor. CQ :

Re : WOLRN's let ter in May CQ. he forgo t to
m ult ipl y by t he l en call distric ts. For example the
I X I call blocks \...ould he 10 call areas X 2S calls
per area = 250 possible calls. Not 25 as s tated in
the leiter. All t he o t her t ota ls a re th e same; Ihey
should all have anot her zero added . T he t otal num­
b er of po ssibl e ca lls is 16 . 344 ,7 50.

Ko ger Pender , KSMfl G/ 6
Los Angeles. CA

Copies Available
Editor. CQ:

As a m agazine co llec tor. I would like t o put
m y ever-growing collection to better use than
taking up space. I'll be glad to provide any reader
photocopies o f an y arti cle in any maga zine avail­
able ; there is no cost and return postage is not
necessa ry. All issues of 73 Magazine, Popular Etec­
tronics and Elec tronics Illustrated, C Q fr om 1947 .
QST from 19 2 1. and some issues o f Ham R adio
and o t hers are available.

Donald Erickson. S WL WPE6D1Q
Riverside . CA

160M. Transmitter
Editor , CQ :

I received m y adva nced "au tho r 's" co py o f the
April issu e o f CQ. I have c hecked the ar ticle very
carefully and find no errors o r o missions in the lit ­
era l te xt ; ho wever. there are t wo errors in the
sche ma tic. fi g. I . They are as follows:

I. You showC63 that is t ied by the v.f.o. tuning
me chanism to C6S.

2. Yo u show the so-cal led fr ee end of the roll er
coil LS 2 as being permanentl y gro unded . It is no t ;
i.e. - th is end o f the coi l co nnec ts to nothing with
the amoun t o f induc ta nce being a funct ion of the
pos ition of the roller co n tact o n LS2 . LS2 ti es to
grou nd via the pick-up coil inside o f T S4.

These two errors in the schema tic are rel ativel y
minor and would pose no problem 10 the ex per­
ienced b uilder , bu t someone w ho is not very sha rp
on circui t ry might r un in to some qua nd ry if he
followed o r tri ed to follow the sc hema tic vs what
he ac t ua lly was seeing in the set's wi ring. So I pass
thi s informa lion along for w ha tever fu r ther action
yo u des ire.

I was pleased to see G&G's ad fo r t hese sets,
since the latest ca talo gue fro m Fair d oes not show
them any more.

James L. Weeks, W6FNG
Wrightwood . CA

Free
Classified

In the Ads
ElectTo»ic

1=leAlttATket
If you subscribe to CO you 're eligible to run
free classi fied ads every mont h in the new
EL ECTRONIC FLEA M A RKE T. This otter is
good for all CO subscr ibers every month. Please
limit ads to 30 words or 6 l ines, and no more
than two ads per month. Buy, swap o r sell .
Your ad should be t ied in somehow to erec­
tronics...ham gear, CB gear, t est equipment ,
stereo gear. ..anyt hing o f in terest t o the etec­
tronic hobbv est. Remember, t he ELE CTR ONI C
FLE A MARKET is read by thousands o f eager
buyers.

A nd w hile you're at i t , subscribe today to re­
ceive your own copy o f t he E LE CTA ON IC
FLE A MAR KET every mont h. It 's mailed by
First Class Mai l, and costs only $8 .00 per year .

Use the coupon belo w.

-- - - - --- - - - -
ELECTRONIC FLEAMARKET
14 Vanderventer Ave .,
Port Washington, NY 11050

Here's my free ad for the Fleamarket:

o Here's my order for a 1 yea r subscription to
the Electronic Fleamark et. Enclo sed is $8. 00.
Star t my sub wi th the next available issue.

o No sub t his t ime... just run my free ad .

Name .

Address .

Ci tv State Z ip .
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The Millen 2 KW Transmatch

•
out-

®

$199.

MANUFACTURING COMPANY, INC.
lSO EXCHANGE ST.. UAlDEN. UASS. 02148

TEL. (e I 7) 324·4101

put, 80 through 10 meters (1300

Handles the amateur legal power limit.
Built-in sensitive trough-line Refleetometer.

Tight-fitting copper plated enclosure,
shielded meter, minimizes stray
radi ation.

Matches 10-300 ohm unbalanced loads to 50 ohm transmitter
ohms on 80 and 40).

Double-wiping dual break
heavy duty band switch.

Low-level coax output
for scope sampling.
Compact: 14" w. x 7" h. x
135/8" d.

®

@
@
@

Announcements
• Tacoma Wash ington - The Quarter Cent ury
Wireless Associa tion is hold ing it s Annual meeting
in Tacoma. Washingt o n al t he Hol iday Motor Inn o n
June 14th & 15th, 19 7 5. For com mittee in for­
mat ion. W7J AN(Vince) W7MFG (Cliff), W7A ZI
( Roy) and W70 S (Doc) . • Boonville, MO ­
The A nnua l Ham butchers ' p icnic w ill be held in
Harley Par k at Boonville, Missouri , on Fa ther's
Day, J u ne 15th , 19 7 5. For fu rther informat io n :
writ e G len A mick, KODSQ, New Franklin . MO
65274 . • Severna. Park . Maryland - O n Sunday
Ju ne 15th the Maryla nd Mobileers A ma teur Rad io
Club w ill hold it 's annual tl amfest a t the An ne
Aru ndal Com mu nity Co llege. For m ore in fo r­
mat ion co ntact Larry RU S-.<io , Rt 6 Box 29 5,
Pasadena, Mar yland 2 1 12 2. ( 30 1)4 37·0799.

• New Zealand 10m. Beacon - ZL2MHF, an
NZART - sponsored beacon on 28. 170 MHz is on
the air as part of RSGB's World Wide 10m . Beacon
network. Modulation is FI , with t he call-sign given
every 10 seconds . Power is 90 w. input. Location is
Mount Climie, near Wellington, 890m. above sea
level. Send reception re ports to NZART, P.O. Box
40212 , Up pe r Hutt, New Zeala nd .

• G eo rgetown, Kentucky - T he Cen tral Kentuc ky
Hamfest will be held o n J une 15. 19 75 at the coun­
try World Convention Center located at the Inter­
st a t e 75 and Georgeto w n KY interc hange. Doors
o pen at 8 am with refreshme nts and Fleamar ket . Far
ad d it ional information. co ntact : Bob Lunsfo rd,

WB4DPG, Route no . 4 , Georgetown , KY 40324.
• Akron, Ohio - The Goodyear Amateur Radio
Club, WA8UXP (A kro n ) will ho ld it s 8 t h an n ual
Fa t hers Da y Hamfest Picnic on June 15 , 19 75 , at
Wingfoot La ke Park , (One mile west o f S uffie ld,
Ohio on Cou nty Rd , no . 87.Swa p and Sho p
and prizes every hour beginning a t 10:00 am
Fo r detail s, t ic kets ma ps and pro gram write to
Flo yd T . G ilbert , WB8A L K, 197 6 Newdale Ave.,
Akron, O H 4 4 320. • Rome, New York - T he
Ro me Rad io Club sponso res its 2 3rd ann ual ' Ham
Fa mily Day" o n Sunday June 2 2, 1975 a t Beck's
Grove, 10 miles west o f Rome, N Y. Fo r t ickets
and reservati ons, send a SASE to Rome Radio
O ub, Bo x 72 1, Ro me NY 13440. • J acksonville
Il linois - T he Jacksonvill e area A mateur Radio
Club will hold their 11th ann ual Hamfest , Su nday ,
June 29, 19 7 5 at the Morga n Co u nty Fai rgro unds.
A large trading area will be avail able rain o r sh ine.
For more information, Write to Rodney N. Jackson
WA9NZF, Jac ksonville Area Amateur Radio Club-­
Jacksonville, IL 6 265 0 . • Manassas, Virginia ­
O n Sunday , June 8, 19 75 t he Ole Virginia Hams
A. R.C., In c. will ho ld their hamfest at the Prince
William Cou n ty Fairgro u nd 1/2 mi le sou t h o f Man­
asas o n Rt , 234 . For information con tac t : Tim
Wayne , WA4G VX, 170 8 Shar p Drive , Wo odbridge,
VA 221 91. • Willow Springs, Illinois - The Six
Met er Club o f Chicago, Inc. wi ll hold it s 18th
An nua l Hamfest a t Sa nta Fe Par k , 9 1st St reet and
Wolf Road in Willow Springs, IL on June 8t h 19 75.
For fu rt her informat ion and adva nce t ic kets, con­
tact : Va l Hell wig, K9 ZWV, 3420 S. 60 th Co ur t.
Cicero, IL 60650.

Say you saw it in CO
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the real performer!
specifically for repeater

...or any TWO-METER FIXED STATION OPERATION

With db­
db-

-Gain compared to % wave dipole
- FCC accepted for repeater application

mechanical
Vertical element-II]"

long, 1-1/8" telescopic
to 3/8" 00 high
strength aluminum

Rad ials- four, 21" x 3/16"
00 aluminum rod

Connector-SO-239

Wind load- 26 pounds
at 100 mph.

Wind survival-l 00 mph.

Completely self-supporting

Mounting-fits vertical
pipe up to 1-3/4" 00

The gain you gain-you gain
transmitting and receiving- I

get both with Hust ler !

Available ~rolll
all distnbut~rS the best!
who recognize

electrical

6 db. gain over Y, wave dipole

Omnidirectional radiation pattern

Maximum radiation -at horizon

50 ohm feed impedance

Field adjustable- 14Q.1 50 MHz

SWR at resonance-l.2: 1 measured at antenna

Bandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-5/8 wave lower section. J' wave
phasing, 5/8 wave upper section

THE HUSTLER MASTER GAINER
MODEL G6-144-A
Shipping Wt.: 6.8 Ibs.

1----'=~atlon_'_5800_::_.:._:"_;_::._OhlO_po_"'_:;ve_.._;_1
Exporter: Roburn Agencies, Inc.,

New York, N.Y.
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PUT MORE REACH IN YOUR
FM WITH A TEMPO RF

POWER AMPLIFIER FROM
HENRY RADIO

For prj~sand spt!Cificatioll$ please writ~

FMH-MC for manne & commercial sendee also available

Excellent performante at low cost .
The Tempo FMH is a compact two
watt VH F/ FM transceiver offering
high qua lit y performance and features
usua ll y fo und on mo re expensive
units. Six channel capability. com­
pletely solid state. lightweight and
reliable . A perfect companion for the
Tempo RF power amplifiers. Plugged
into the amplifier. the hand held FMH
becomes a mobile with much greater
power. $ 199 .00

High performance at lo w cost...

the Tempo FMH

The Tempo 6N2
Meets the demand for a high power six meter and
two meter power amplifier. Using a pair of Eimac
887 4 tubes it provides 2000 watts PEP input o n
SSB a nd 1000 watts in put on CWand FM. Corn­
pletel y se lf -contained in one sma ll desk mount cab­
inet with internal solid state power supply, built in
blower and RF relative power indicator $795.00
2 meter only $695.00

With the simple installation of a
Tempo VHF or UHF power amplifier
you can extend the range of your
mobile FM transmissions far more
than you dreamed possible.

They operate in the VHF frequency range of
135 t o 175 MHz and t he UHF range of 400 to 512
MHz, o ffering a wide choice of power out puts.
They effectively increase the range and clarity of
two way communications under all operating eon­
ditions. can be used with hand held units, low or
medium power mobile transceivers or in repeaters.

Attho moderately priced, T empo a mplifiers
offer meaningful savings in new equi pment costs
and grea ter efficiency in e ither new or existing ce rn­
munications systems. Are compact, re liable, fool ­
proof to operate and are available for im med ia te
delivery.

Modern solid state technology is used through­
out. along with conservat ively rated components
to assure the h ighest possible reliability. Microstrip
design on glass epoxy circuit boards give added
resistance to damage from shock or prolo nged
vib rat io n.

FCC type accepted mooers also available.

931 N. Euclid, An.lheim, Calif. 92801
Bu ller, Missouri 64130
Ptees subteet to chinge wlthoot eee e.

Available at select Tempo dealers throughout the U.S.

11240 W. Olympic Blvd., Los Angeles. Calif. 90064
213/471-6701
714/772·9200
816/679·3121

10 • CO • June , 19 75
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A Replacement is an Improvement
with
Amperex RF Communications Components

RF PowerTubes,
RF Power Transistors,
Small Transmitting Tubes,
Microwave Triodes,
Silicon Rectifier Stacks,
Vacuum Capacitors,
Industrial Receiving Tubes.

For complete information on
Amperex Replacement Tubes
and Components for:
• RF Co._unkatio Tr......ittns
• IlaIdlo .. 1V Bro...Ic t EqulplDent
• Industrial Power Supplies &: OsdU.fon
• Microwave Ovens '" COlDmerdal Radar Equipment
• Scientific Instruments .. .
contact Bob Norris. Distributor Sales Operation.
Amperex Electronic Corporation , Hicksville . New York 11802 .
Telephone: 516·9316210.

Arnpere~

A f'l,;Q RTH A....URICAN PHILIPS CO"'~PASY
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Month alter month alter month Kenwood Is prov)nK to be an ever Kreater value. With thousands
01 units now on the air alt over the world, the famous Kenwood quality and value speak for
themselves. Now, when you have to spend even more wisely, Is the time to look at Kenwood value .

TS-520
" It', the trend s.tte r , . . the hotte.t Ii tt ll rig on th.
air." You h...... h. ard the TS-520', on ry t>.nd . It ' ,
K.nwood ' , go ...... ry pllce . , . do ryt hi ng tr.n, -
eel.....r . You can .lford its low , low pric. and you will

b. glad and proud to own it . SSB and CW on 80
through 10 m.t.r. , bullt -In AC .nd 12VDC pow.r
. upply, VOX, RIT, noi•• blenk.r and ell the ctber
f.atur• • you want . Th. price ... 16 2 9. 0 0.

the " lWINS"

Th. R·599A is the most complet. receiver ever oHered.
It is solid state, superb ly reliable . sm.1I and lightweight.
covers the full amateu r band . .. 10 th ru 16 0 meters .
CW, l SB, US B, AM .N end FM. The price . . . ' 469 ,0 0 .
The T-5 9 9A is mostly solid ate te (only three tubes), has
built-in power supp ly , fuJI metering (ALC, Ip , RF output
and h igh voltage). CW·l5 B·U S B·AM operation . ' 47 9 .

- -_.

...- - -

-- - '- -

-­.~...
co':."' _

Kenwood's superb
solid state SSB transceiver

Cons id er t he top of th e line T5-900 . " the ult imate
transceiver . . . a joy of beautiful styling and supe rb per­
for mence. The pr ice . . . $ 795 .00. The PS-900 (AC
supplvl 5120.00. the OS·900 ' 140 .00 .

TS-900

see the Kenwood tine al the following dNI&rI : • ALASKA I Service Eleetric cc., Inc. • Ketch ikan . ARIZONA I Orbll Eleetron les, TIICIOn
• CALI FORNIA I Communicl.lions HNdQua"ers. Sin Diego . ~ry Ro\d lo, Inc., Slin Diego . Ham R.:l lo Outlet, Burl ingame . Henry
RadiO. Anaheim . Henry Radio. LOI " noel. , • Webste' Radio, Fr• • no • COLORADO , ~d lO Communie-tlon ComPllny, "',."ada •
FLORIDA I Amateur Electronic Supp ly , Orlando .A~teur Radio Center, Inc., MiamI . Amateur Whole..le e lect ronics, Miami _
Holli ster Electronic Supply , Jacksonvil le . GEORGIA I Clayton CommuniCf,llona, College Part!; • IDAHO I United Electron lCI
Wholesale, Twin Falla e ILLINOIS I Klaus Radio, ree.. Peor ia . INDIANA I Graham Electronics, Ind lanapoliS e Hoosier Electron lca, Terre
Haule • Radio Diatrlbuling Com pany, South Bend . IOWA I Hobby Industry, Council Bluff • • KANSAS I Aaaoclated Radio
Communications , Overland Parll. . Electronics, Inc., Sal ina . MAINE I Down East Ham Sheck , Lewl.ton . MARYLAND I Amataur Radio
Center, BalUmore . Etectronlc Inlernat lo tUlt service Corp., Wheaton . Prot.salonal Electronics, Balt imore . MICHIGAN I Electron ic
Distributors, Muskegon . Radio Supply & Engineering Company, Detroit . MINNESOTA I Electronic c.nter, MinnNpoll • • MISSOURI I
Ham Radio Center. St. Louis . Henry Raidio, Butler . MONTANA I Conley Raidio Supply, Billings . NEW MEXICO I Gena Han.fII"I
Company, Corra les . NEW YORK I Adirondack Radio, AmSlerd• •n . Harrl lon Radio cee., Farmlngdlila, New Vorll. CUy, Spring V. lllY .
Torn's Raid io, Johnson City . NORTH CAROLINA ' Freck Radio & Supply ce., "' I h.vtlla • Vickers Electronica, Durham . OHIO I
Amateur Electronic Supply, Cteveland . Communlcallona World , Cleveland . Oueen City Electron ic. , Cincinnati . sreeee Electron ics,
Dayton . OKLAHOMA I Derrick Electronics, Broken Arrow • Radio, Inc" Tulu • OREGON I Port land Radio Supply , Portland .
PENNSYLVANIA I Electronic EXChange, Souderton . Hamtron lCI , Travoee • JRS Distributors, Yol1l. • Kass Electron ics , OraxII Hil i .
SOUTH CAROLINA I Accutek, me. . Greenville . SOUTH DAKOTA I Burghardt Amateur Center, Watertown . TeXAS I Dougl.
Electron ics, Corpu s Christi . Electronics Center, Inc., Dallas . Ed Juge Electron ics, ree., Fort Worth . Madison Electronics, Houston .
UTAH I Manwi tl Supply Company, Salt L. ke CUy . WASHINGTON f Amateur Radio Supply Company, Seatt le . WISCONSIN I Amateu
Electronic Supply, Mil waukee . PUERTO RICO I West Indies $ales, SIn Juan PrIce. subject 10 cn. nOe WI!nOIjI nOI,C '
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18AVT/WB 80·10 Meters
The Great Wide Band Vertical!
Superb omnidirect ional capabilities. Automatic band switching. Beefed~up

Hy-Q traps. Top loading coil. True 1/4 wave resonance on all bands. SWR 2:1
or less at band edges. Outstanding low radiation pattern. Entirely sett-support­
ing. Order No. 388

14AVQ/WB 40-10 Meters
High Perlormance Trap Vertical!
Outstanding wide band performance with just one sett ing . True 1/4 wave
resonance on all bands. Tough, new Hy-Q traps. SWR 2:1 or less at band edges.
Selt-supporting . Order No. 385

TH6DXX 10-15-20 Meters
Super Thunderbird OX 8-Element
Trlbanderl
Excellent coverage 10-15-20 meters
with separate, Improved Hy-Q t raps
tor each band. SWR 1.5:1 or less on
all bands. Accepts maximum legal
power. Exclusive Beta Match. Fac­
tory pre-tuned for optimum perter­
mance. Feeds with 52 ohm coax.
Order No. 389

TH3Mk3 10-15-20 Meters
3·Element Super Thunderbird Trlband Beaml
Outstanding performance at reasonable cost. Separate. matched Hy-Q traps
for each band. Exclusive Beta Match for tapered impedance. SWR less than
2:1 at resonance on all bands. Feeds with 52 ohm coax and accepts maximum
legal power. Order No. 388

204BA 20 Meters
Excellent 4·Element Monoband Beam l

Hig h performance OX beam, ligh t enough for a ligh tweight tower. Beta
Matched tor opt imu m signal. SWR less than 1.5:1. Feeds with 52 ohm coax.
Order No. 394

For best results, use a Hy-Gain SN-B6 frequency independent
Ferrite Balun with your beam antenna.

ELECTRONICS SALES CO.
1401 Blake Street / Denver, CO B0202

Area Code 303 Phone 244-5523
Distributors Of Electronic Equipment

I•
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Sentry Manufacturing Co.
Crystal Park
Chickasha, Okla. 73018

Name _

r
I I

I
I
II Street I

City State Zip _ _L ..

I Please send me your Free 1975 Sentry Catalog.
RIGHT AWAYI

I
Send for
Sentry's

FREE 1975
Catalogl

That's what you get from Sentry.
The most reliable crystals you'll find anywhere.

Because Sentry crystals are made of the finest quartz to
the latest state -of-the-art specifications. And our
manufacturing methods are the most precise available.

Since Sentry has the largest semi-processed crystal
bank in the world, we can custom-make crystals for any
rig. Any frequency. Faster than anyone
else in the business.

And talk about frequency
stability. You've got it with Sentry.

So place your next order with us. It' s easy. Our
processing is quick, accurate, efficient. Our guarantees
re solid. And we'll send you our complete 1975
atalog. Absolutely free.

Sentry. You can depend on us.
Sentry Manufacturing Company.
Crystal Park, Chickasha, Oklahoma 73018.
Phone: (405) 224-6780, S t
TWX -91 0 -830-6425 . en ry

Manufacturing Company

Tuned-In to Quality.

June , 197 5 • CQ • 15



What's All the Shouting About

It's the All New ektt'l FM-DX
Amateur Net $589.95 - Factory Direct Only

Owners are shouting their praise
for all sorts of reasons

The ones we hear most often are,

?•

• TIle operating simplicity, accuracy and stability of the Synthesizer
and LED Frequency Readout .

• TIle unmatched receiver performance with super sensitivity and
freedom from spurious responses.

• Those beautiful , clean 35 Watts of Transmitter Output.

• TIle rugged Modular construction.

• TIle 143.5 - 148.5 MHz coverage - opens a whole new world of
SIMPLEX operation.

UNTIL YOU TRY ONE YO WON'T KNOW WHICH
FEATURE YOU WILL SHOUT ABOUT - PROBABLY

ALL THE ABOVE - AND MORE! CALL CLEGG'S TOLL
FREE 'UMBER TOOAY FOR DETA ILS ON THE FlU-OX ,

_tf!!f..;....tt _
208 Centervil le Rd. Lancaster, Pa.

Toll free sal~ & serv ices phone ISOO) 233-0250
In Pa. call (7171 299·7221 tecneen
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RF Impedance

Measuring Instruments
BY JOHN J. NAGLE,* K4KJ

Fig. l-The General Radio 821 ·A twin-T lmped­
ance measuring bridge. This is a later praduction
unit and uses the GR-87.4 series connectors for
the generator and detector. (Photo courtesy

General Radio Co,)

one side of the generator, detector, and un­
known terminals are all grounded, thereby
el iminating the transformer which is necessary
in the 9 16 family of bridges.

Like the 916, th is instrument operates on the
substitution principle ; the circuit is first bal­
anced by using initial balance controls with the
unknown terminals open-circuited and the con­
ductance dial set to zero . The capacitance dial
may then be set to any convenient value. The
device to be measured is then connected across
the unknown terminals and the instrument re­
balanced with the conductance and capacity
contro ls. The variable capacitor, C. in fig. 4,
is ca librated in conductance (Jtmhos ) . It is
direct reading at 1 MHz and 3 MHz; a fre­
quency correction factor must be used at other
frequencies. The control, C:u is a precision vari­
able ca pacitor calibrated directly in pf. The
susceptance or reactive component is calculated
from the change in capacity necessary 10 obtain
a new balance.

I N a previou s article I I discussed the General
Radio 9 16 family of r.f. impedance bridges.
While this instrument is a popular r.f. irn­
pedance measuring instrument, part icularly in
the field of antenna measurements. it is by no
means the only device available for this pur­
pose. In th is article I will descri be several ot her
laboratory grade r.I, impedance measuring in­
struments, many of which are becoming avail­
able at used equ ipment hou ses and in flea
markets at prices amateurs can afford to pay.
Some of these instruments are obsolete in the
sense that they are no lon ger being manufac­
tured and are being discarded by government
and commercial laboratories for more modern
equipment. This obsolescence, however, does
not affect their continued utility for making
accurate measurements. As these instruments
are, fo r the most part, passive devices with
nothing to burn out and are operated a t very
low power levels, they are inherently long-lived
devices and will find many useful applications
around a ham shack.

The first instrument to be discussed is the
General Radio 82 1·A T win-T impedance-meas­
uring circuit; an overa ll view of this instrument
is shown in fig. 1.

Historicall y, this instrument is one of the
earliest commercially available r.f, measuring
devices, being introduced about the same time
as the 9 16 in the late J930's; it measures im­
pedance, or more exactly admittance, as a
parallel combination of conductance and sus­
ceptance, Y = G + jB, as shown in fig. 2. This
is the complement of the equivalent series im­
pedance Z = R ± jX as measured by the 916
family o f bridges.

As its name implies, the twin-T circui t con­
sists of two T-networks in parallel. The fi rst is
composed of C1 - C2 - R, while the second is
the C - LC. - C network . These are shown
separately in fig. 3, while the basic circuit is
shown in fig. 4. When the transmission through
the two T-networks is equ al in magnitude and
opposite in phase, a null will appea r at the de­
tector terminals and the network is said to be
balanced. This circuit has the advantage that

° 12330 Lawyers Road. Herndon. VA 22070.
lUlmpedance Measurements at Radio Frequen­
cies," John J. Nagle, CQ, Nov . 74 . pp. 18-24.

Fig. 2-Parallel com­
bination of conduct­
once and susceptance. G

The rectangle ± iB will
be either a capacitor

or an inductor.

! j B
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measurements in the workshop.
The same general considerations apply in

buying a used 82 1-A as for a 916 or any other
piece of used equipment. Does the unit appear
to be in good mechanical condition ? Do all
the controls operate freel y'! Does the unit show
any signs of mechanical or electrical abuse'!
A re any parts missing'! This last is critical be­
cause this instrument has long been out of pro­
duction and replacement pans cannot be ob­
tained from the manufacturer.

Early production of the 82 1-A incorpora ted
GR series 774 connectors for the generator and
detector terminals; these connecto rs no longer
are in production. GR supplied two coaxial
cables with matching connectors with the in­
struments. If these cables are not with the
instrument you are considering, an adapter to
go from G R 774 to UHF connectors may be
made, as desc ribed in my previous article;' see
figs. 7 and 8 thereof. Later production models
of this instrument use the current 874 connec­
tors which are in production and for which
adapters can be obtained.

For those with access to a good technical
library. reference 2 gives a very interesting and
readable description of the theory and design
of the 821-A. Reference 3 provides a discussion
of various types of T newcrks for impedance
measurements, while reference 4 covers the
problems of high impedance measurements at
radio frequencies.

The second instrument to be described is the
General. Radio 1601·A VHF Impedance Bridge,
s~own m fig. 5. This bridge is essentially a
higher frequency version of the 916·A bridge,
measuring equivalent series impedance in the
frequency range 25 - 165 MHz. The 1601·A
would appear to be especially useful to those
doing antenna work in the lower v.h.f, region
- the 10, 6, and 2 meter amateur bands.

There were comparatively few of these in­
struments manufactured. The v.h.f. bridge came
out in the early 1950's and was in production
for o nly a few years before it was superseded
by the G R 1602-A.

A G R· 1602-A u.h.f. admittance meter is
shown in fig. 6; it measures a parallel com­
bination of conductance and susceptance range
over a frequency range o f 40 - 1500 MHz. The
conductance and susceptance range of the
meter are such as to make the instrument usc-

' ''The Twin-T. A New Type of Null Instrument
for Measuring Impedance at Frequencies up to
30 Megacycles." D. B. Sinclair. Proc. IRE,
::ro lume 28, No.7, Ju ly '40, pp. 310-31 8.

3 Bridge-T and Parallel-T Null Circuits for
Measuremen ts at Radio Frequencies." W. N.
Tuule, Proc. IRE. Vol. 28, No. I, Jan. '40,
pp. 23·39.

""Bridged-T Measurem ent of High Resistances
at Radio Frequencies: ' P. M. Honnell , Proc.
IRE, Vol. 28, No.2, Feb. '40, pp. 88-90.

ectce
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The principal specifications of this instrument
are:

FREQUENCY RANGE: 460 kHz to 40 MHz
CONDUCTANCE RANGE VARIES FROM:

o to 100 ~mhos at I MHz
to 0 to 3000 ~mhos at 30 MHz

The susceptance is obtained from a precision
variable capacitor which is calibrated to frac­
lions of a picofa rad over a total range of 1000
pf. The susceptance range, therefore, depends
on the test frequency and where on the dial an
initial balance is obtained.

From the specifications, it can be seen that
t~e 8.21-A is designed to measure relatively
high Impedances. At 10 MHz this instrument
measures conductance from 0 to 1000 ,umhos.
Since 1000 Jl.mhos of conductance is the equiv­
alent of 1000 ohms of resistance, a conduct­
ance range of 0 - I()(X) p.mhos is equivalent to
an open circuit ( infi nite ohms) down to 1000
ohms. The 821 ·A thus complements the 916
family in that the 916 measures low imped­
ances, 0 to 1000 ohms resistive, while the
821-A measures high impedances, from 1000
ohms up. An additional adva ntage of the 821 -A
is that because it has a precision variable
capacitor directl y ca librated to 0.2 pf, the in­
strument can be used to measure small value s
of capacit y and inductance. I have found the
821-A a very convenient instrument for routine

Fig. 3-The two basic T-networks of the twin-T
impedance measuring circuit. The two networks

are in parallel.

Fig. 4-The basic circuit af the twin-T network.
Note that one terminal of the generator, detector

and unknown terminals is grounded.

18 • CQ • June , 1975



ful for antenna and transnussron line measure­
ments in the v.h.f. a nd lower u.h.f, regions.

Although th is instrument is still in the G R
catalog, a surpris ingly la rge number of them
are turning up in seco nd-ha nd sources at rea­
sonable prices. In buying a second-hand in­
strument . be sure you obtain the conductance
and suscepta nce standards that go with the
meter . These are necessary to use the instru­
ment. The conductance standard is a 50 ohm
term ination. for which any high quality termin­
ation that can be adapted to the General Radio
874 se ries of connectors can be used. The sus­
ceptance sta nda rds are a more difficult prob­
lem. The lowest frequency (40- 150 MHz )
sta nda rd is a va r iable capacitor calibrated in
frequenc y; the higher frequency standards used
a n adjustable stub. While these sta ndards are
still available from General Radio , they a re on
the expensive side for most amateurs, to the
extent that, even if you were given the meter
free, but lacking the sta ndards, just obtai ning
the standa rds would cost more th an you would
proba bly care to spend for a complete instru­
ment. Therefore, make certain that you get
standa rd s with the instrument. If possible, the
standa rds should have the same seria l number
as the instrument itself.

So fa r, we have discussed measuring inst ru­
ments manufactu red by the General Radio Co.
H istoricall y, G R is one of th e oldest compa­
nies specializing in th is type of measuring
equipment, so tha t more G R equipment is com­
ing into the second-hand market than equip­
ment of o ther manufacturers. Whi le G R is a n
old a nd well respected firm , they a re by no
means the only such firm .

I will now d iscuss three inst ruments by the
Hewlett -Pack nrd Co. T he first of these is the
H·P 803 v.h .I. bridge. shown in fig . 7. The Im­
portant specifications a re :

F REQU EN CY R ANGE : 55 MHz to 500 MHz
useful to 5 MHz, bUI at reduced accuracy
a nd measuring range.

I MP EDANCE R ANGE : This bridge measures im­
pedance in terms of magnitude and phase
angle. Motmitude: 2 10 2000 ohms direct
rend ing. Phase Anele: - 90 degrees to + 90
degrees at 55 MHz and above direct read­
ing a t 100 M Hz

It is relat ivel y easy to convert a magnitude
and ph ase angle to the resistive and reactive
components. The 803 reads Z jO"; so that the

Resistive component = Z Cos 0 a nd
Reactive component = Z Sin O.

This product is easily obtained on a slide rule
or scientific calculato r. A reading of 57.6 30"
ohms would be

Z = 57.6 Cos 30' + j57.6 Si n 30 '
= 50 + j28.9 ohms.

F rom these specificat ions it ca n be seen that
this instru ment will be conve nient for matching
a ntennas in the 50 to 450 MHz a mateu r bands.

Fig. 5-The Ge neral Radio 1601-A v.h.I. bridge.
(Photo courtesy Genera l Radio Ce.)

The instrument is convenient to use; the "Gen­
erator" and " Detecto r" connectors are BNe
while the "Unknown" terminal is a type N .

When buying a used instrument, try to find
one that has a dust cap fo r the "Unknown"
connec to r attached. This is actu ally a specia l
shorting cap; it is used to short-ci rcuit the "Un­
kn own" te rminal when checking the calibration
a t 500 MHz. Not only must the o rig inal cap
be used for cal ibration, but the cap must be
rotated to the proper position: its position is
correct when the red dot on the cap face is at
the top. The bridge can be used without the
original cap, but the calibration cannot be
checked. Also, co rrection charts were supplied
for each instrument by the factory to enable

Fig. 6-This is the GR 16 02·8 u.h .f. admittance
mete r. The susce ptance standa rd plugs in the top,
the conductance sta nda rd plugs in the le ft-hond
connector, the unknown in the right-hand con­
nector. The detector a nd gene rator connect to
the f ront and rear (no t sho w n) connectors re-

spect ive ly. (Photo courtesy General Radio Co.)
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of resistance and reactance over a frequency
range of 500 kHz to 250 MHz. T he resistance
range is IS to 100,000 ohms ; the reactance
ran ge is 0 to 20 pi capacitive. Inductive re­
actance is measured in terms of negative ca­
pacity. The inductive reactance is equal to that
required to resonate the negative capacity read­
ing at the test freque ncy. The range of nega tive
capacity is 0 to 100 pf.

This meter is particularly convenient to use
since the generator and detector are built-in;
thus it is not necessary to buy a signal gener­
ator and receiver or find space on the work
bench, or on the roof. to put these accessories.
However, this convenience makes il difficult to
find this instrument on the used equipment
market because most laboratories tend to hang
on to them; when they can be found, they are
relatively expensive.

Two adapter kits are available for special
applicat ions. One is a coaxial adapter which
converts the screw-type terminals normall y sup­
plied to a type N connector for transmission
line measurements. The second is a transistor
test jig for measuring transistor circuit pa ra­
meters.

If you con templa te buying a used RX meier.
be sure to check the two "R" (for resistance)
ba lance controls; one is a coarse balance: the
other, a fine balance. The controls are actua lly
va riable resistors and tend to become "no isy"
after extensive use. This noise manifests itself
in erratic meter movements, particul arly ncar
the balance point. Erratic resistance balance
contro ls sho uld cer ta inly be co nsidered in the
pr ice, as these control s may be difficult for a
home experimenter to replace and expensive to
have done professionally.

As the fi na l instru men t to be discussed, I
have shown the H-P vector impedance meter,
not beca use the average amateur will see very
many of them in flea markets fo r a long time,
but as a preview of things to co me. A view is
shown in fi g. 9. This meter is, in every sense. a
modern instru men t. Set the frequency dia l to
the desired frequency, connect the unk now n
impedance to the probe and read the magnitude
of the impedance on one meter and the phase
angle on another. How lazy can you get?

In spite of the convenience offered by the last
two instruments with their built-in detectors, a
word of caution is in order. When measuring
antenna parameters in the presence of inter­
ference, which is almost always the case on
the ham bands, the detectors a lmost always go
wrong because they cannot null in the presence
of interference. There is no cheap substitu te fo r
the human ear as a filter. It ta kes a multimil­
lion dolla r computer installation to distinguish
a desired signal in a strong noise or interfer­
ence background as well as an experienced
radio operator (or transcriber ) can do with a
good pair of headphones.

- -
Fig . 7-A dead fro nt view of the H·P B03A v.h.L
bridge. A dust cove r hanging nea r the unknown
termina l is octua ll y a shorting ca p used to cali-

brate the b ridge a t 500 MHz.

the magni tude to be corrected to :::!: 2 percent
and the phase to :- ) .2 degrees. More accurate
measurements can be obtained if these charts
are available. As always, check to see that the
controls o perate freely and that there is no
evidence of mechanical damage or abuse.

If you hope to rehabilita te an 803. you
should kr. ow tha t the maintenance manual
wa rns that the instrument will be damaged if
eithe r front o r fear cover is removed ! This
makes one wonder how it wa s put together!

The second H-P instrument to be described
is the 2501l RX Meter; a photograph is show n
in fi g. 8. This instrument has proven to be very
popula r in co mmercia l labo ra tories; it was
orig ina lly designed and sold by the Boonton
Radio Co. of Boonton, N.J . and is st ill spoken
of by many older engineers as the "Boonton
RX meter:' Hewlett-Packard took over '.he
manu facture of this instrument when they
bought Boonton several years ago.

The RX meter reads the pa rallel combination

Fig. 8-The He wlett-Pcckc rd (Boonton) RX meter.
Th is package contains the generator and detec­
tor a s well as the measuring bridge, thereby
ma ki ng a ve ry convenient unit. (Photo courtesy

the He wle N-Packa rd CoJ
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t ions of these instruments. If "ye o lde ed itor"
of CQ agrees. a future article will be devoted
to this subject. •

In this a rt icle, as we ll as in a previous one.
we have described some of the laboratory grade
r.f. im pedance measur ing equipment available
in the used equipment market and given some
tips on what to look for in purchasing this
equipment. The characteristics of the equipment
d iscussed are summarized in T able I.

Due 10 space limitations, I have not been
able to describe so me of the uses and applica-

Resistive or React;veor
Manufacturer Frequency Instrument Conductance Susceplance
and Model Range Measures Range Range Comments

GR 916A/1606 Series 0-5000 ohms The916Arequires
RF Impedance 450 kHz-60 MHz equivalent 0-1000 ohms f m • two transformers to
Bridge impedance both inductive cover frequency

and capacitive range.

G·R 821A Parallel 0-10,000 Equivalent to Useful for measuring
Twin-TAdmit· 450 kHz-40 MHz equivalent ,.mhos (depends ± l OOOpl of rela tively high
lance Measur· admittance on frequency) capacity impedances.
ing Circu it

G·R1601 Series V.h.f. equivalent of
RF Impedance 25-165 MHz equivalent 0-1000 ohms GR 916A.
Bridge impedance

GR 1602 Parallel Requires external
UHFAdmittance 25-1500 MHz equivalent O-pmhos O- ,.mhos conductance and sus-
Meter admittance ceptance standards.

HP 803A Series ± 90 degrees Measures impedance
VHF Bridge 55-500 MHz equivalent 2-2000 ohms at 55 MHz and asa magnitudeand

impedance above phase angle.

HP 250 500 kHz to Parallel
RX Meter 250 MHz equivalent 15-100K ohms + 20 pI cap. Has built-in gen-

resistance - 100 pI indo erator and detector.
and reactance

HP 4815A 500 kHz to Series Not readily
108 MHz equivalent IO-IOOK ohms ± 90 degrees available used.

impeda nce

Table I-Summa ry of the cha racteristics of va rious R.F. impeda nce measuring instruments.
,

Fig. 9- The Hewlett-Pcckord 481 5A r.f. vecto r im-
pedance meter. W ith this curre nt-production uni t,
a single probe excites the circu it unde r test and
measure s both impeda nce a nd phc se angle dl-

rectly.

SUBSCRIBE TODAY
Spread The Word

CQ Check.ln An eye-catching bumper sticker encouraging
If you bought it through CQ tell us. We the man in the street to "Ta lk to the World-
are in terested in your reaction to our ad- Become A H am Operator" is available from
vertise rs; what did you buy; from whom: CQ for 25~ plus a legal-size s.a.s.e. Quantity
which ad or review prompted the purchase? prices upon request. Write to : CO. 14 Van-
Please send us a QSL and let us know. derventer Av., Port Washington, NY 11050.
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R I: M E M BER how close the Phone contest
was?

Well . the c.w. wasn't.
Something else the contest wasn't . was that it

d id n't happen to fall on Thanksgiving weekend.
It fall s on the last full weekend of November.
Rega rdless of Thanksgiving.

Victory By .0003 %
J ust because the 101' Single 01'/ All Band

scores weren' t as close as the Phone lest. don't
make the mistake o f thinking that the competi­
lion wasn't close. T ake a look at the -t th. Sth .
7th, 81h and 9th place fini shers. As litt le as
.0003 % sepa rates them . \Vhich works out to be
about Ih a QSO! Margins of victory like that
are just one reason we chec k logs as closely as
we do.

DXpeditions Slug It Out
A number of DXpeditions went Multi-Single.

And the co mpetition was red-hot. OH2BH fol­
lowed up his championship performance in the
Phone contest by joining OD5H C and OH2M~1

in the mountains 4,000 feet above Beirut where
they piloted 005 1Q to a new world record.
Not only did a computer score their log, it al so

· Direcror, CQ OX Contest Committee.
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primed out their QSL cards. Right o n thei r
heel s came the FY7AA gang posting a new
South American record .

New York's Order of Boiled Owls set a new
African mark from a luxury hotel as Cf3\VA.
while halfway around the wo rld in a grass hut ,
th ree Ca lifo rn ians broke the Oceania record
from F\Y\lAA.

Ove rach ievement Dept.
The Multi-Mult i PJ9JT gang set out to beat

the 1970 world record the hard way. At the
bottom o f the sunspot cycle, and they might
have done it, too, if ten meters had been kinder
to them .

Someone who did break a record was CR6IK
who owns the new 14 " ' Hz title. He's joined by
othe r bra nd- new record holders ZL IA f\.10,
KP 4 EAJ, YU 3DIlC . 4 X4NJ, PA\IH IP a nd
K I PlIW.

On the subject of overachieving. hats ofT to
the members of the Potomac Vall ey Radio
Club who demol ished their 1969 Club record
with a staggering 53,869,662 points.

Big Guns Beware l
You're in for some real competition when

WN2SJG and WN9MM R drop the " •• from
their calls. On the 15 meter No vice band alone,



SIG ran up a record 21 ,024 points. 154 QSOs
and a mul tiplier o f 48!

Disqual ification: A Ward About the Ward
If I may get serious for a moment. I'd like

to talk about the word, disqualification; exactly
what it means, and doesn't mean. Disqualifica­
tion means one thing: th at there has been a
role infraction. That . and only that. There is
not- and there can never be-a judgment made
as to a contestant's motivation or intent. The
only thing we-or anybody else-can judge is
whether or not there has been a rule infraction.
That's wh y if somehow the impression has
been created that disqualification might carry
the slightest implica tion of motivation, let me
state "absolutely not." As 1 said at the Con­
test Forum at Dayton, I'll be the first to offer
an apology. By the same token, 1 would also
like to be the fi rst to apologize for any "trigger
happy" individual s who might have jumped to
conclusions, because there are no conclusions
to be drawn. As long as men compete in
championships-the Super Bowl, Wimbleton or
Wo rld-Wide DX Contests, there will be referees.
And from time to time , there will be rule in­
fract ions. And disqualificat ions. But let's under­
stand what they mean , and do nOI mean .

Surefire Way to Get Into " QRM"
Simple. Just write about an ything except con­

ditions. Don't misunderstand. I'm not against
interesting propagation news (like long path
on 1.8 o r 28 MHz ) . It's just th at I know "con­
dit ions weren't as good as last year." Tell me
something I don't know. Which leaves the field
wide open. And, by the way, don't forget to
se nd in phot o g ra ph s wit h yo ur Jo g a nd
comments.

This is why W8SDTX gets out so well on 40.
That' s rig ht, 3 ove r 31 Top beam is at 16S' a nd
the lowe r one is a t 8S feet. With WSBJA a t the
controls, WBSDTX took second wo rld high on 7

MHz.

TROPHY WINNERS
Single-Operator Single Band

M. C. da Dilva Wilches , CR61K (14 MHz)
World C.W. Trophy

W2JT M@m or ia l Trophy (NJDXA)

John Bazley, G3HCT
European 14 MHz C.W. Trophy

G2LB Memorial Trophy

Single-Operator All Band
Gary Stillwell, YJ8GS ( W6NJU)

Wor ld C.W. Trophy
Donor : Larry leKashman, W2AB

Pele Chamalian , W1 BGD/2
USA C.W. Trophy

Donor: Frankford Rad io Cl ub

Jerome A. Kola ta, Jr. , CT2BN
European C.W. Trophy

Donor: W3AU Opera tors

Micheal Reininga, KP4EAS
Carlb./C.A. C.W. Trophy

Donor: Harold Fox, W3AA

H. C. DeWet, ZE1JV
African C.W. Trophy

Donor: Gordon Marshall , W6RR

Owen Jackson, A9XU
Asian C.W. Trophy

Donor: Japan CQ Magaz ine

Maurice Caplan. VS5M C
Ocean ia C.W. Trophy

Donor: Mau i A.R.C.

Multi-Ope rator Single Transmitter
OD51Q (Oprs. OH2BH. OH2MM, OD5HC)

Wo rld C.W. Trophy
Donor: Anth on y Suse n , W3AOH

Multi-Operator Multi-Transmitter
PJ9JT (Oprs. DJ3KR, K4GKD, PJ2ARI,

PJ2VD, W1BfH, W1GNC, W1TX, W3LPL,
WA1STN, WA1STO j

Wo rld C.W. Troph y
Donor: Hazard Reeves, K2GL

Expedition Trophy
CT3WA (Oprs. K2JP, W2AO, W2AX,

W2AYJ, W2GC, W2GGE, W21RV,
WB2CKSj

Donor: Stuart Meye r, W2GHK

New fo r 1975 & 1976
The Committee is conducting an extensive

statistical analysis of the entire contest during
1975. So you can expect very little in the way
of changesIor the upcoming fall contests. How­
ever. we are giving considerat ion to establishing
several brand-new categories of compet ition
for 1976. Possible new categories include QRP.
OSCAR, SSTV. RlTY and Novice. We are
also looking into perhaps expanding classes of
Club competition to equalize clubs of various
sizes and DX-pedition scores. Needless Co say.
we'd like to hear from you .
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Please, Please, Please
Stop breaking my heart. Stop recopying your

logs. Every year I see log after log with 500
to 3.000 contacts recopied-by hand. It ain't
necessa ry. Honest. Use ca rbon paper o r make
a photocopy. Rewrite any illegible calls in the
margins. And drop it in the mail. The contest
is supposed to be fun. And recopying logs ain' t
fun. You ca n better spend the time getting
ready for the CQ 160 o r ARRL DX Tests.
Besides, recopying logs can introduce errors no
matter how careful you are.

You also don't have to write down 59904
two thousand times. Just write in the variations.
Same thing goes for your QSO points, And for
country multipliers, just write in the prefix.
Don't worry about how 10 spell Ecuador or
Uruguay.

Over the past several years, the logs have
been getting bett er and better. Frankly, we're
delighted. And the credi t is all yours. My sug­
gestions are an attempt to make it even easier,
for both of us.

And, please, don't wait until two weeks
before the contest to send in for log sheets .
That's when everybody else remembers. It
makes for quite a crunch at the CQ office.
We'd hate to disappoint you . Send in now. Or
a month from now. But not the second week
of October, please.

USA TOP SCORES

K4 GSU 1.601.024
WAINRV

1.222.800
W2GXD LOBl.IIZ

The FW0AA Multi-Single crew-exactly the way
you 'd picture a DX-pedition to a South Paci fic

isla nd. That's WB6LTJ. K6RIR, K6YFZ.

Tnx, Tn x, Tnx
As you know, this was my baptism of fire at

handling the Result s. Fortunately, I had a lot
of good people helping me. 1 can', thank them
enough. But I can bri ng them back for an
en core : our C hai rma n , Frank Anzalone ,
WIWY; regula rs Gene Walsh. K2KUR; Bob
Cox. K3EST; Bern ie Welch. W81MZ; Dave
Donnell y . WB 2SQN; a nd D ick Norton,
W6DGH. And new Members Larry Weaver,
W6JPH ; G len Rattmarm, W6MAR ; Jim Neiger,
W6BHY; Phil Goetz, W6DQX; Larry Brock­
man, WA6EPQ and Fred L aun, W9SZR. And
an extra big thank you to Marguerite Fagella
at CQ.

Good luck with your antenna wo rk over the
sum mer. Just remember. if it didn't fall down
last year, it probably isn't big enough.

The c.w. Contest is November 29th and 30th
(Thanksgiving weekend. this year ) . And, if
th ings go as planned, I hope to see you during
the Phone weekend (October 25th & 26th)
from CEIl. 73. Fred K6SSS. ex·W2IWC/6

What's It All Add Up To?
I thought you'd never ask. The 1974 CQ

World-Wide DX Contest added up to exactly
467 lbs. of logs. 1 kept track. And that doesn't
include approximately 500 USSR logs we al­
ways rece ive via sea mail. The Phone logs
came in OK as usual , but we have yet to re­
ceive the c.w., and must conclude regrettably
that they were lost in transit. If we do receive
them, we will publish an addendum to the
results.

You r-Secret-Is-Safe-With·Me (eent.l
Seems a large unnamed Multi-Multi managed

to work a member of the Contest Committee
on two bands. And managed to log his call
wron g- both times. As fa te would have it, the
particular member turned out to be the one
who checked the Multi's log. And, which
Committee member missed the contest com­
ptetely because he thought it was always o n
Thanksgiving weekend?

873,072
858.484
816.120
804,340
803.586

2.556.180
2.057,442
1.741.165

W3GPE
W7SfA
W3GM

WAStES 1.013.320
W2YD 1.005.480
W82SQN 959.008

7 M Hz
WBSOTX 156.960
WA8l0r 146.792
K2lWR 113.080
W61TY 11 2.963
W61tP 10.500
WB 5DIZ 61,542

3.5 MHz
W3MFW 71.874
W4YHD 63.518
W4CRW H .GOa
W6NLl 21.168
W1KAR 21.168
VE3DXV/W6

18.327
1.8 MH z

KIPBW 9.750
WB8APH 7.626
WIS8 6.279
W31N 3.914
K5JVF 57 6
WB 9BUV 204

K4Yf
W3LPL
W2DXl
K6UA
WB4BGY

3.623.116
3.339.215
2.802.096

W3AU
W2PV
W3WJD

WIBGDI2
1.133.847

K3YUA 1.100,924
WAIPID 1.027.424
WB4YlG 1.010.330
W6RR 904.096

28 MHz
WASRTG 9.000
K2QBW 8.639
W6HX 7.954
W84UYD 1.650
WA4DRU 7.399
WA5STI 7.392

21 MHz
W4KFC 161.880
W4WSF 133,380
W2NIN 118.710
W6YRA 117.852
K4PHY 106.106
WIPIV 100.582

14 MHz
K6SDR 223,560
W4MV 18 1.630
K8IDE 162,250
WAOtVS 139.971
W9KNI 136.736
WOPCO 131.806

M u ltJ-op.
Mult l ·Tr. ns.

5In. lo-Op.
All S a nd

Slngfe-op.
Single
Band

Multl-op .
Single
Trans.
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DXQRM
Great thrill to lurn up (rom 21 to 28 MHz. a nd afte r giv­
ing a long ca ll o n what a ppea red to be a comple tely de ad
ba nd have it exp lode o n top of me Z LJAFW .
Cha~~ed QT H's. Hope to be ready for '75 ZLJGQ.
It ' s been a long time si nce we've had a serious bash at
the contest V K5NO. Have 10 put up a big beam for
40 next yea r JA 2JW. I slept too much d uring the
contes t ... JF1 X1D . So rry about my slow keying . ..
JA/J/X . The conditions on 10 were poo r .. . JRllJV. 10
Meter band co nd itions were F B! .. ' JA 7MZB. H ad some
QSO's with East Coast USA stations for the first time!
· . . JRJPYW. I worked YJ 8GS and 5 ot he r new coun­
tries. I a m looking fo rwa rd to the next one . . • OK/Felt .
W as re all y su rprised to hear ma ny VK's on 28 MHz. even
one ZL ... OKJEA. Th ank you fo r the fu n and two
new cou ntries . . . F2XW . My fi rst CQ WW OX ent ry,
and I am certai n it will not be the last . . . G4D BW . OX
sta tions outs ide Eu rope should use 1.800-1.805 for T X
and 1.825-1.830 for RX . . . DJ4KW. 1915 will be be tte r!
· .. H A 6NP. CQ WW D X Contest should be a n o fficial
cha mpionship o f world and conti nents . . . SP9DH . Condx
very poor at 60 8 North! ... S M5 BH W . Special portable
QTH for CQ WW; 1244 meters high . .. OK lIDKI P. 1
heard ma ny interest ing stat ions o n 1.8 MHz: VK6HO,
O D5 IQ, and 8Q6AG . . • OK I ATP. The M aiden Head
and D istrict Radio Club is awa rd ing a t rophy to its mem­
ber making the best entry this yea r! Most enjoyable con­
test . .. G3ZPK. The Brit ish Air ways A mateur Radio
Group (GJN AF) hopes to make a real effo rt next year
• . .. G3H Z L. Real th rill to wo rk OXJA B short path on
ten meters with all the W6, W 7's calling . .. ZL2A CP.
New bobt ail gave bener results than Forty meter d ipoles
of past years ... Z E5JJ . 160 opened several hou rs be fo re
sunset here but no stations were wo rked unt il five hours
la te r. Gu ess no o ne listens fo r KH 6 until later . . .
K H6CH C. W ish those mult i-op stations wou ld run be tt er
check lists ... A 9XU . Luck ily spotted ope nings to
Europe o n ten meters . both nights of the contest . wh ich
helped the multi plie r total ... W B4KSE IKW6. Workin g
a ll bands with a monoband a ntenna is fo r the bi rds. After
wailing fo ur mont hs, I received my new antenna o ne
week afte r the Test . .. naturally •. . K G6JAR. E njoyed
all the OSO's. especially one wit h Brazil on 160 . . .
Z D7PS. 1 apologize for so few contacts o n 40-80 meters.
Condi t ions were good but my " hotel" antennas were
poor . .. 8Q6A H . Enjoyed the Test as usual, but I' m
nea ring 62 and fi nd that I ca nno t last more than a few
hou rs at a time .. . ZE3JO . Copy is rough here d ue to
splatter from a broadcast stat ion only o ne quarter mile
away from the shack . .. 9M2FK . Although we had to
barter for r ice a nd coconuts for four days due to a local
st rike. we hung in there for the contes t . . . FWP'A A . H ad
power failu re the first n ight so I arranged for emergency
power to ru n rig the second night . . . 4X4NJ . Very few
U SA sta tions hea rd here in J aka rta . . • YBI1A B V . Twent y
was bla nketed with JA stations durin g the day, a nd con­
dition!'> were rather poor at night .. . B V2A . Ten seem!'>
dead now but it o pe ned up for the contest •.. VU2JA .

Operating high above Beirut, new Multi-Single
champion 00510 sco red just under .4 million.
Cong ratulat ion s to team OH28H, OH2MM,

ODSHC.

Third World Iiigh Multi-Single CT3WA expedt­
tion by Order of Boiled Owls. W2AO. W2AYJ.
W2AX. Owls not ca ug ht by the camero K2JP,

W2GC. W2GGE. W2IRV. WB2CKS.

Surprised with result !'> o n ten but eighty never warmed
up . . . KH6CF. E njoyed 239 QSO's wit h my completely
homemade receiver and transm itter . . .. VU2JN . Sorry
for not working aU who called. the S·9 no ise level a t
t imes made it rough ... EL2F T . Only worked the first 24
hou rs since I didn't know the rules , due to lack o f pub­
lici ty in our magazines here . .. V K3MR. Too many 599
report s received. I do n't have that good a s igna l! .. •
SV8 W TT . Va riable propagation co nd itions ma de th is one
hard work! ... 9H ICH . Condx fa ir , called CR6, 2S2,
El2. VK5 on ten mtrs . . . H B9Q A . UJt5 of fun to
ope ra te as OX ... GC5AG A . Good CNO X o n J .5 MHz
· .. YU3 DBC. My suggestion to you is to reverse the d ate
fo r the P hone a nd CW port ions eac h second year ..•
OZILO. Biggest thrill was to catch WB4KSE/KW6 on
28 MHz when your not even ab le to work a ny YU ! . ..
S M7EAN. My linear amplifier went QRT, will he o n next
year wit h QR t>! ..• OK2RZ. I will remember when I
turned my beam to the nort h and KX6BB gave me a call,
A new o ne for me! . .. SM2 D MU. I wo rked my fi rst W
on 3.5 MHz, fun ! T he QR M was less fun. except on 28
MHz . .. SM5EOS. Very ha rd wor k wit h Q RP! . • .
D .\f2CM F. Fo recast winds 9-10 gales. I aba ndoned QTH
for shelte r. returned Noon Monday. 311 ants. wrecked!
· . . G3G RL/ P. Made first w ales-South Pole QSO o n
160 mtr, en joyed giving many othe rs a new country . . •
G W3 V C B. Better CN D X tha n last year ! .. . GM3ZRC.
Ni ne tech nica l failures during fi rs t 20 hrs. Condx gen­
erally very poor .. . OH 3M G . See you in the 1975
lest! ... SP2KDT. It was a great contest with a lot of
act ivity and for o nce we did not suffe r fro m any
aurora effects ! ... SK 2D R. Band !'> closed 2nd day­
no 10 meter ope ning!'> . .. K L7HIK. W as t rving to
work so ma ny J A's that W 6VNJ beca me JH4NJ . . .
K L 7HN N . Very pleasant sett ing a new Canadia n record
for J.5 single-band • . . VXIKE. Sorry my ti me was so
limit ed ... V E I EK. Enjoyed work ing m any of my o id
California fri end !'> ' in the ' lest . . . W6B Y B/ VEI . The
FT·10 18 packed it in at 08 to of the second day-had to
fall back o n the NC X-J & do wit hout 21 & 28 MHz.
Have you ever t r ied to work a contest with a receiver
without increment al tuning? .. . VE3 EJK . Tough go ing
with no Pacifi c stations and not eno ug h t ime. U sed to
operate as 5H3LV ... VE.lEUP. P ropagation be u er
than in the phone portion. but not that many W ' !,> . .•
V E3BM V. Band was in very good shape for the weekend
and am reall y sorry wasn't able to work the first 5lh
hours. Big help to 5B-DXCC . .. VE3ED C. Spe nt 0545­
0805 calling E uropeans (on 160)-gue s!'> I need a bi gger
antenna . . • VE3G F Y. T hanks for another great test
· . . V E3ECP. Not much coming thru on IO! . .. V E5X U .
Using 2 watts r.I . Output .. . Z FIJH . Am thankful for
all tho contacts I got and will be pleased to QSL via
K4VW (ex-W4CK B) •.. T I2BEV . Most of the time
running 10 watts due to BCI-ma x. power of 40 watt !'>
used for H awaii and New Zea land contacts . . • OX3 A B.
Each year I a m improving my score and enjoy the CQ
O X Contest more, as it is presently the best contest on
the amateur band !'> . • • HRIA T . My first contest ever­
found the rules in Oct. 1971 CQ as my September '74
CQ hasn't arrived yet . Now to batt le with the QSLs • .•
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prised tha t an inverted vee can work so well, but never
again without a beam .. , W A 2VJM , Ext re me ly heavy
thund er storms Saturday night and Sunday morni ng held
score do wn . . . W5QKR . G reat fu n with flea power • . .
WA 3SZ/. W as runn ing a long st ring: of JA's toward the
end of the contest . Was quite surpri sed when YB0ABV
ca lled me in the pileup! ! . . . W6BJH. Hardest country
to wo rk wa s U .S.A,-another U .S. sta t ion doesn't wa nt
10 work another U ,S. sta tion, . , K 9UQN . Boy! W hat a
waste of scarce energy! Hi . . . K JDR, F irst C Q OX
conlest . , . W A 7VZX. I was only able to be home and
on the air fo r about 10 minutes in this one . You ca n use
it to check against the o ther logs . , , W8DADI1 . Fo rty
meters is fun wit h stac ked beams! , , , WB5DTX (Opr ,
W5BJA ). How sweet it is! 45 JA ' on 7 MH z wish I
could have operated whole contest , . , K 2LWR, A s
usual, this is the best OX co ntest for a single op, sing le
ba nd C W ma n. Thanks fo r the fun! . .. W61LP. W here
was Europe? CTt-EA-DM-G-GC-G I-G M-H B9-LA·lZ­
OE-ON-OZ-O X- PA-U R-UQ-U05-S V-YO? ? ? The only
Eu ropea ns here were YU- YU· YU-YU and YU's! ! ! ­
4 UI ITU ma kes the 181 count ry on 40m h r . . , WB5D/Z ,
Ten meter condi tio ns were probably better than most of
the scores will indicate , The band was open much o f
the time without many signals comi ng through. Could
ha ve used more ac tivity! Also, tell W 3ASK his Dial -A­
Prop was right on the nose agai n. G ood show, George!
. . . K 2QBW, Activ ity on 10m, see med down-many
hou rs of just heari ng the same 10 OX stat ions! . . •
W A 4DR U. M any thanks to the ded icated 10 i checkers!
. , • W4KFC. Su rpri sed to work KS60H long path in
the early morning local time , I think it's more fun bei ng
stateside. Heavy line noi se hurt my score .. , K 4PHY.
The IS-meter band fi nally opened to J apan the next to
the last hour o f the contest . .. WA 8KCX. Propagat ion
seemed pretty fair on th is band ( 15) but I think there
could have been more part icipati on by DX sta tions , . ,
W AINKK/ l . It is most frustrat ing 10 listen to the
East C oast a nd Midwest work Eu rope for hours when
the West Coast had no opening either mo rning! , , .
K (/GJD/ 6. T he only Europea ns I hea rd Sund ay, called
mi' , one a fter another ! . • . W A 7TDZ / 7. Condtions not
fanta stic, but lots o f fun! .. . W2N VB . This was my first
CQ WW OX co ntes t. It sure was fun! M y FT IO I-B and

[Continued on page 67 ]

VPl L A W. Th is was my private contest expedition to
S1. Pierre. Most gra tefu l to F P8 AP fo r providi ng the
wonderf ul ham shack and the TR4; Also to FP8F U and
F PtlCT who helped me to set up the antennas , . .
FPOBG , Thanks very much for the contest . I enjoyed
it v("ry much ' ... L V 8BA O, The second day of the
contest a t my QTH very Q RN-rainy, stormy , . ,
L V 9FA N , Poor cond it ions make a 7 MH 7. single-band
operation too tedious! , . . PY7AKQ/ 8. T oo many other
things this week end to get serious so the amplifier was
le ft off . , . H CI CW, Blew the linear's power trans­
fo rmer the first night {a fter usi ng it for 10 minutes,
Sunday morning, I blew one of my fi nal tubes (no
spares) and wo rked the last 14 hours wit h less than
100 watt s (d idn't wa nt to blo w the o nly 6DQ5 le ft }.
A lso thanks to Murphy. I worked lo ts of weak sigs fo r
several hours , t ill I not iced the 9 v , battery for my
co nverter had [Zone down to 4 V ! , , . CV8B. If no
a.m. ham act ivity in 3501-3520 port ion, coul d easily
double score ... CX9B T. W ill be back next year, Ran
int o the test by pure accident . T hanks! • .. SM5L H / YV5,
Local weather was just too n ice to stay o n the ai r a ll
day. Spent several hours s igh tseeing ... Z F I AL, Roger
( K P4T IN) a nd Richard ( F2QQ ) jo ined me o nly 2 days
before the contest. W e erected a second 60 foot tower
a nd .put up 2 bea ms in one afte rnoon & were ready just
m time. W ast ed a lot of time on pile-ups too big to
handle. but we ' re in prac tice fo r the next one, FY7AE
le nt us a R4B which had a fi lter , and it Sure helped !
~y partners lell the da y a fter the contes t .. . for them,
It was a very short DXpeditio n ., . FY7A A (opr . F5QQ ),
I called Dia l-A-Prop wit h direct dialing from Birming­
ham on Th ursday for fo reca st-bang on! .. . G3H CT.
Just moved to new QT H, the antenna JUSt stuck in
ground. in the garden , many hou rs callin g people and
not being hea rd ! . , . G3T X F , Where was It a ly in the
CW weekend?! . . . G4BVH . Activity restricted on 40
mtr d ue to local T V system in passband , , . G3ZQ IV.
One should d ivide the contest into " input -classes" so
low in put st n's ha ve bette r cha nces! . .. DK9FY. The
most rare a nd supr ising O X was 8QGAG on 160 mtrs.
I heard him ca lling CQ and he ca me back on fi rst ca ll

D L IFF. I was very glad to wo rk my fi rst 4X4 on
160 mtr, I had a lot of fun on this ba nd . . . DL6EN ,
Work in~ new prefix C Q71Z b iggest thr ill . , . DK4PH.
Best Wishes for all the cre w fo r yo ur heavy job in
counti ng and verifying a ll logs! . . , Y0 7/1r'A . Had to
give up because of keye r fail ure the second day . . .
H G5£A. No o pening a t a ll o n 28M Hz . . . O Y6FRA ,
VY psed with 160 mtrs ... EIlA A . Had to miss last
year because o f po wer cr isis, nice to be back but the
sunspots have sure sagged ! . . . G3SSD. Our quad worked
o nly on the first afternoo n , . . H A 9KPV , 7MHz fa n­
tast ic o pe ning into a ll continent s! • , . DLPWU. MNI
TKS for th e very nice diplomas I have recei ved from the
WW OX Test . , . OZ7H T. Thanks to O X stations for
their pa tience in establi shing contacts , .. G3VKS.
Condx were poor fo r OX on 7M Hz but contest was FB
. , . V B5TQ . One o f the more popula r co ntests-e-congrats
. , . / lFGP. One of my problems was that I was behind
a mountain that cuts 01T lots o f mult iplie rs in Africa
and South America , tried to change QTH's in middle of
con test and got st uck in snow so ha d to re turn to or iginal
QTH . . , C311L. Lots of act ivity a nd fair condi t ions,
but a definite absence o f mult ipliers . .. CTlBN. Had
to plan 10 work o n 80 mt rs but my antenna was not
ready in t ime. T he weather was too bad, next yea r! .. .
HB9K~. My fi rst C W Contest , .. lJA WK . Planned to
make It on 10 mtrs, but 10 seems quite dead so switched
to 15 mt rs . . , ll EFC. I' ll make analher tr y next year
L B3B. Result s could have bee n better but have ' ~~
aerial for 80 mtrs . .. OE6HZG , Nice to' be back in my
o wn small way, last time was from 9VI - It's easier
the,re!! . '.' GM 3W RN . My fi rst contest ; enjoyed it, but
Iatlgue biggest problem o n 1.8 MHz-missed 6Y5BF
, • , GM4AGG . Cond x o n 1.8 MHz VFB, had a ba ll
worki ng 4 new coun tries o n 160, when 8Q6 AG ca lled
me J nearly jumped throu gh the ceil ing! , . .PA OH /P.

USA QRM
W hy don 't rou supply cross-check logs? .. • K1FL.
Annoyance IS OX who fail to ide ntify . . . W2HA E.
Why wasn't anyo ne in the Novice bands? • . . W N2­
QD P. Believe it or not, 1 got engaged this same week­
end . . , W3HBJ, Sure wish DX statio ns signed their
calls more often , , . K 4GFH. Except for 160 meters
a ll QSO's were wit h five watts , . . W4 WH K. Wo uld
prefer an ea rlie r co ntest da te . . . W9/VB , I sure
enjoy the CQW W DX contest. Keep them coming!
, , • Wf/PCO. \Vas grea t work ing several new count ries
including the Mald ives ... W A 7FAB. Turn on zones
2. 6. 34 nex t year for 20 C W . .. W3A FM. Quite sur-
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S ingle-Op
All Band

Singl e·Op
Single
Band

Mult i-Op.
Single
Tra ns,

Multi-op.
Multi
Trans .

KH6R S 2.738,904 K3YUA 1.100.924
YJ8 GS 1.2 13,086 KH6 1J 1.028 ,146
VS5MC 1.146.964 KP4DPN
A9XU 1.1 34,864 1,027,81 2
WIBGOI2 WAIPIO 1.027,424

1.133,847 WB4YLG
1.010 .330

28 MHz 7 MHz
WB4KSE/KW6 ZlIAMO 174 ,867

207,662 WB50TX 156.960
CV8 B 165,675 WA820r 146,792
WA8 UZZ/4X4 PY7AKQ/8

47,21 5 137,11 2
Zl2ACP 30,432 VE3BMV 133,0 17
/lBAY 24.381 K2lWR 113.080
YU3ER 14,839

21 MHz 3.5 MHz
CR60Z 292.020 YU30BC 135,408
W4KFC 161.880 UB5CI 112.6 74
W4WSF 133.380 W3MFW 71.874
OH 2B CP 126,540 VX1KE 70. 311
W2NIN 118,770 OH 1XX 65.920
W6YRA 117.852 W4YHO 63. 518

14 MHz 1.8 MHz
• CR61 K 925,386 PAOHIP 12,704

G3 HCT 300,978 GM4AGG 11 .11 8
DllilPG 267,344 KI PBW 9.750
K6SDR 223,560 GD4BEG 8,760
OZ5DX 191, 180 WB8APH 7,626
W4AAV 181 ,630 GM3YOR 6,336

0051Q 3,970,91 2 KP4EAJ 2,683,525
FY7AA 3,750,121 4M 5ANT
Cn WA 3,003,196 2.090.556

LU80Q 1. 705,788

PJ9JT 9,753,500 W3WJO 2,802.096
W3AU 3,623, 116 W3GPE 2,556, 180
W2PV 3,339,21 5 6Y5BF 2,403,156



Num be r groups a fte r call K3GJD .. 790,362 812 107 235 K4TWI .. 510 15 7 10 W6YRA 21 117.852483 29 55
lette rs denotes followi ng : K3CY .. 736.848 724 105 252 W4KfC 21 161.880 489 27 87 (Opt. WA6ABP)
Ba nd . (A-a ll) Fina l Score . W3GRF .. 667.21 2 691102 236 W4WSF .. 133.380 433 29 79 K8GJD/6 " 57.201 288 24 45
Number of 0 5 0 s. Zones and W39GN .. 544.180 602 99 223 K4'HY .. 106.106 352 28 78 W61D .. 5.611 40 22 31
Countries . Certificate win- W3VT .. 539.068 560 106 240 WA40SM to 10.696 66 18 38 W6MI " 3.456 40 13 19
ne rs are lis ted Bold Face. W3QOR " 447.903 518 105 208 W4UY 14181.630 453 36 99 KGSDR 14223.560 660 37 85

SINGLE OPERATOR WJN' .. 3' 9, 184 421 89 199 K(JWO .. 4,056 39 16 23 WB6K8K .. 124.080394 33 n
W30V .. 297.216 413 84 174 W4JUK " 1.725 24 11 14 K6AO " 75.429324 28 59

ALL BAND W3MfJ It 230.928 4 17 52 152 WA6CXK/4 7 31,914 154 24 57 W6BJH .. 47,195212 28 51
NORTH AMERICA W3 ~XW " 2 19.830 329 83 164 W4QQN " 25,956 146 21 42 W6FF .. 14.986 96 23 36

U N IT E D STATES W3KFQ " 206.848 459 19123 WA4APG " 8,930 16 17 30 W6BYH " 156 13 5 7
WAIPID W.338GWRS "201 .600322 61 158 W4YHO 3.5 63,518256 22 69 W61n 7112.963466 29 54

• 1 027 424 926 110 278 .. 166.656216 10 154 W61LP .. 70,500 321 25 50
'" • W3KT .. 160,908217 11 141 0 ..(op, . KODQ I) W"CRW .. 43.600 200 18 62 K6 II 60,612 265 30 49

WIBPW .. 169.332 7« 110256 W3FA .. 140. 180 250 15 140 R A 195.083 327 84 133 WA6AHF .. 34,398243 20 29
WIPL .. 401.690 503 95200 W3H BJ .. 11 6, 111 235 56123 K5TSp 85124 (OP' . WA6PMK)
WAINlT •• 118,849 292 16153 W3BB .. 111.315 235 51 108 K5lJ .. 144,831 261 77 120 K6TZX .. 1.311 22 10 13

W3ARK .. 98,521 215 58 II I W50 B " 101,365214 W6N12 3.' 21.168 138 20 34WA lLKX .. 108,035 253 55 100 .. 97.230 169 72 138 W50SJ .. 66 291 179 60 81
WA ISCX .. 41,5 17 146 53 88 K3AV W5PAQ .. 52:540 142 58 84 VE3DXV/W6 .. 18,327 165 I7 24
WA IQNF .. 35.454 124 41 13 W3ALB .. 80 ,080 162 6211 4 WB5HOD .. 31,152 136 53 68 K6NA .. 1,449 15 15 24
WAIFBX .. 33.920 120 33 13 K3TG M .. 65.262 166 48 98 W5HIC .. 32 385 99 52 15
WIVV .. 23.956 81 38 68 !W3RAB .. 53.193 135 48 91 W5UO .. 30:940 103 52 18 W1IR A 796,915 807 129 226
WIGPK .. 19,700 71 ..2 58 W3ZJ .. 49.590131 51 88 WA5YOH .. 24 ,012 99 46 56 K3MNT/1 596 ,100 1060 80 115
WICN U .. 13,452 58 30 46 W3KY :: 4

3
3
5

,3
37

10, 1
10186

~96 8
766

W5BE .. 23, 490 91 38 49 W7TMl .. 543.840831 91 149
O .. W3GHM .. .. 20 , '8' 88 W9 IR H/7 .. '17.'32 829 •• 13 'WI PJ 9.735 63 20 35 .. ' K5BlY.. 35 50 W7WMY .. 195. . .. ' 30 7~1 90'

K4JAT/l " 8 700 58 28 47 WA3ATP 30,186 102 44 13 K5TFG .. 11 .627 61 33 44 W7YBX .. 11 1 , 6'2~2 2'9 ' 56 78
WI0R .. 8:000 46 24 40 :~~~~ .. 2 1.004 84 33 56 WA5TPO .. 10,404 51 28 40 W7llF .. 95. '082'9' 56 78
WIPU .. 3,626 36 12 25 WA3EPB :: 11,850 68 44 58 W5lPO .. 8 584 54 26 32 WA7UOG .. 89,726289 56 63
WAIQBH " 532 10 9 10 14,448 0 65 34 52 K5PFl .. 6'649 43 28 33 WA7NUH .. 58 ,3111 158 5' 78
KllWI 28 6,625 56 21 32 WA3DMH .. ( pro W3EYW) WA5FTP/ 5 .. 3'900 38 11 22 WA7I e. .. ' 2.80' 17' 38 '9
KI IIK .. 240 9 5 7 1 .. 7.482 54 19 39 K5YMY .. 2'294 31 18 19 .... ..
WIPIV 21100 584 350 26 73 - W3C8F 3, 128 31 12 22 W5S0 0 " '285 W1MCU .. 21,412 83 47 54
WAI NKK/ l .. 68,288241 25 12 ! Wl r'l lf"l :: 1.128 20 9 15 K5lIJ" 90 8 1 8 W7LR "15,819 74 34 45
WAI FCN " 820 16 8 J2 W3EYW 425 9 8 9 WASRTG 28 9 000 ~ 1~ ~ W70 F .. 10.990 51 24 46
IUEB I.e 87 885 290 32 73 W3ZSR 21 66,402 227 28 74 WA5STI .. 7'392 66 16 32 K7EfB .. 702 20 7 6
KIHYV .. 71:697299 26 63 WA30 SJ " 1. 392 20 9 15 K5ABV 21 57'855 221 28 67 K1MOK" 480 15 6 6
WAl SKY .. 29,638 142 20 53 · W3AFM 14 85.422 22 1 34 104 WA5ZNY 14 99'800 350 29 71 W7VRO 21 50,740 300 22 37
WSOAO/ l .. 45 3 2 3 1W3DBT .. 84.672 259 34 78 W5QKR .. 17 '811 298 31 70 WA1TDI/1 .. 33 ,443 220 22 31
KINOl 7 58,580206 27 74 WA3Sli .. 54, 055201 26 69 ' (Opr WA5YM W) W7AYV "29,232 166 25 38
WIWAI "23,331 11 3 24 53 1(~'rH .. 32 ,5'19 160 20 51 K5KSI .. 51630 198 31 71 W7FAB 14 86.933385 26 51
WI CM H .. 2,960 30 12 25 K3DR .. 2, 480 41 16 24 WB'DTX 7 I' ' 960 63 28 68 K1RSC .. 31 ,940312 13 22
Wl SWX 3.5 103 16 1 12 W3EZT 7 19.390 103 21 49 6. (~ pr . W5BJA) WA1Yl X " 2.310 40 10 11
KIPBW 1.8 9,750 94 14 25 W3MFW 3.5 71,874275 26 73 WB50lZ .. 61,54 2 274 28 50 WA7ZWU 7 51,900302 22 38
WIBB •• 6,279 59 13 26 WA3AFQ .. 13,52 4 108 13 36 W5WI Q .. 33,150154 25 53 W7KAR 3.5 18,920161 17 26

W3CRE .. 1.216 26 8 14 W5LUJ 3.5 17,151 I II 19 42 Wl1LU :: 11 .880 151 13 17
WIBGD/2 W31N 1.8 3.914 43 14 24 W5RTQ .. 13,104109 19 29 W7YTN 11 .305122 14 21

A 1,133,847 936 125 304 K5JVf 1.8 576 16 8 10 WA70AU 1.8 81 11 5 4
W2DXL o. 816.120 793 104 256 W84YlG
K2TQC .. 566, 544 647 96 223 A 1,010.330 1002 103 252 W8lHE A 285, 033 388 93184
K2FL .. 112,516 212 81 155 K4YF .. 873 .072 892 107 237 W6RR .. 904,096 1,051 113191 WA8TBQ .. 258.141 382 16 183
wzrvs .. 111,414 225 70 128 WB4BGY .. 803 ,586 782 106 255 K6UA .. 804 ,340911121186 K8LUU .. 80,270249 36 79
WA2M BP .. 109,040 261 49 96 W4YWX .. 763 ,224 716 124 268 (Opr. W6BHy) W8K IO .. 64,82 4 156 55 93
W2HNO .. 107,148 244 57 101 K4PQL .. 604,836 692 100211 W6Pl H .. 1J 2,954 96 1 101 152 W8DSO .. 50 ,613143 46 81
W2HQ .. 98,952 190 62 124 WB4AEX .. 529,210 658 94 189 W6MAR .. 693,1J4 965 98 151 WA8AWH .. 46,340 134 53 81
WAlI WH .. 90.210213 56 99 K40 BI .. 509,501634 92 191 K6QYJ .. 612 ,221 920 94 159 W8WVU .. 23,220 97 45 63
WA2 8l Y .. 89 ,628 231 48 84 W4KXY .. 442.080 515 98209 W60KK .. 398,112 660 82 130 W3GN/ 8 .. 16.274 15 46 57
W2H EU .. 86.613 196 54113 K4TBN .. 367.444 433 95 2 13 WA6KI I .. 381. 175680 12 121 W8TWA .. J2,246 60 30 48
W2UI .. 80,676 190 57 lOS W4MYA .. 236.302 341 86 167 W6DQX .. 315.168499 90 133 waBDO .. 12.089 60 30 47
W2l Yl .. 10, 022 166 60 91 W4EI .. 195.858291 71 151 W6HJP .. 294,372 415 81135 Kll: OYG " 4~0 15 7 8
K2M FY .. 51,018 113 45 84 W40 M .. 111.029 305 71 140 W6BIP , 242,385 444 82 113 WB8NVD 28 1.218 22 12 17
K2ER .. 44,88014 1 35 15 WB4Q GW .. 171,600 291 1J 149 WA6JVO "222,968 420 16 11 2 WA8KCX 21 91,008327 25 71
W2AI O " 44,064101 51 96 K" CMF/ 4 " 144.QOO 255 1J 136 W6EYY .. 211,562 435 80 101 KJlln~ 1411;' .'"'04'4 35 83
K2AU " 43, 125 132 43 72 K4H WW .. 101, 931 221 62 111 K6DR .. 2 11,516 396 821 06 WA8ZDF 7146.792448 30 88
WB2HIH .. 31.286 139 36 67 K4lRX .. 102,98 4 230 58 110 WIi 'V E "163.012353 74 92 (Opr. K8HlR)
W2HAE " 35,960 114 44 12 K40D .. 102,528221 62 116 W6N KR .. 136,528 261 12 112 W8CNL .. 3,366 31 13 2 1
K2JOC .. 31,234 119 31 60 WB4RUA .. 86 ,800 171 11 123 K6AYA to 130, 432326 55 13 WB8EUN 3.5 " .060 50 14 21
WA20 LY .. 28,050 101 36 66 W4BJ.A .. 85,995 161 76 119 K6UJS .. 90.288 259 60 72 WB8A~ 1,8 7.626 89 13 28
W2HL .. 17,458 74 32 54 K4G FH .. 69 ,913 172 52 99 WA6GFY .. 17.550 291 45 49
Wl CYW .. 16.016 68 31 51 W4YI C .. 63.342 143 55 101 (Opr. WB6EXW) W9LT 10 536.601 606 111 216
WAlCXQ " 9,880 50 31 45 K4NO .. 62,116 143 58 94 K60C .. 56,815 154 49 16 W9RER .. 454,197 543 98 205
WB2WIA " 9,513 61 21 36 K4JM .. 59.094 145 58 89 W6RNF .. 55,116165 50 11 K9 KOI .. 431.750 493 106 208
W2MB .. 5,096 38 20 32 W40FU .. 58,880235 47 81 W6CS .. 54,144144 64 80 W9RX .. 243,535 346 93 112
WN 2QDP " 1.590 30 14 16 (Opr. WA4 GPJ) W6AM .. 51 ,2201 52 58 12 W9lF " 182,0 55 299 19 150
K2QBW 28 8.639 68 18 35 WA4BTO .. 56,2421 85 45 11 G3DPX/ W6 .. 44, 110 139 51 59 K9UWA .. 150,792 311 73 110
WB2NDR " 1.404 26 10 16 WB4FOT .. 50 ,806 142 54 79 K6YVQ/6 " 37,525 140 41 48 W9PJT .. 141. 360 323 11 119
W2NIN 21 118,770384 27 80 ti p", "4<1 ,31<11 28 54 95 WA6LB P .. 35.541109 52 11 W9DWO .. 101,858199 61132
WAlHIR .. 39.396 166 23 6 1 K4KA .. 40.461 119 55 86 W6PRP .. 25.104 88 45 63 W9RQ M .. 84 .906 175 61 111
W2NYB .. 24,500 151 19 38 W4GF "39,798 112 49 85 W6KYA .. 23,604 102 38 46 W9JI .. 80 .282 199 54 83

(Opr. WA2COS) W40RT " 33,920 103 51 17 wa6l HO .. 22,468 96 31 45 K9UKM .. 15.650 165 63 11 5
WN2SJG .. 2 1 , O~4 154 14 34 WA4MSU" 30,26411 2 37 s n W6ClM .. 21.150 108 35 40 W9YVG It 10 .550 166 10100
K2FE .. 11.450 80 17 33 W4HOS .. 29,040100 41 69 W6SC .. 16,576 90 21 37 W9WYB .. 62 ,400 149 59 101
WA2UM " 9,823 15 15 32 W41HK .. 28,600 101 34 66 WA6UFY .. 12,688 19 31 30 W9SFR .. 55.944 123 65 103
WIo2UJM 14 82,080 269 28 80 K4BAI .. 23,808 92 39 51 W6RQl .. 8 ,400 57 21 35 WA9aWY " 32,150 116 52 13
K2GI .. 14,504 89 15 41 K4 AUl .. 21. 120 82 34 62 W6EJ .. 6,608 40 23 36 W90 EO .. 16.200 15 32 49
W2EUO .. 8 .460 67 13 3<1. W4 l SH .. 16, 11 2 81 26 50 K6QPH It 6,025 45 21 28 W9QWM " 9,282 56 32 46
K2lWR 7 113.080 355 31 79 W4WHK .. 9,039 52 30 39 WA60WM " 5,920 52 18 22 wNQIollMR" 4 . "3~ '8 20 26

(Opr. WA2BCK) K4WVT .. 8,318 48 31 40 W6YKS .. 5.824 40 24 32 K90AF 28 I .62C 133 12 28
K2nc 3.5 9,911 70 15 38 K4EJ G .. 6, 490 42 25 34 W6GBY .. 4,544 49 15 11 W9lKI 21 24.820 129 22 46
WA2AUB " 1.586 25 8 18 W4lTS " 5,841 35 27 32 W", 60 RJ/6 It 4,410 43 22 20 W89FRG . ' 24."11 113 24 55

W4DGG " 864 29 12 12 W6HJ .. 2,318 28 13 16 W90HH .. 8.428 61 11 32
K3YUA A 1.100.924 1001 110272 WB4UYD 28 7.650 69 17 33 W6EJA .. 1,349 24 9 10 WB9N ME " 836 16 1 12
W3LrL •• 858.-484 835 108 250 WA4DRU" 7,399 64 I7 32 K5MHG/6 " 12 4 4 4 W9KNI 14 136.736383 35 91

(OP,. W9SIR) W. EEO .. 1,827 22 11 18 W6HX 28 7,954 7.. 14 27 W89LHI .. 75 ,428252 34 75

•
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K9Cl O
K9UQN
W9YT

0' 58.378 210 30 71 VEZAYU A Z28,360 625 57 108 St. Pierre brad
.. 9.504 65 19 35 VE2WA .. 93.314481 72 122 FP98G A 144.668 574 42 76 WASUU/4X4
7 53.004 237 27 51 YE38VD/3 Sint Maarten 28 47.215231 20 15

(Opr. K9l BQ) .. 121.788 338 56 97 PJ8YCQ A 327.820 792 65120 4X4lC 14113.958497 26 52
WB9BWU " 50. 130217 28 62 VE3HD 41,040 121 56 79 Virgin bland. 4X4MJ 1.8 4.818 76 6 16

(Opr. WA8RXM) VE3EJK II 32.448123 38 66 KV4AM A 1.850 66 19 31 J a pan
WA9JCO .. 20,770 128 20 42 VE3Bl .. 28. 120 104 37 58 JA2JW A 828.338 103699 183
W9DY 3.5 3.813 36 14 21 VE3SR "15.244 17 27 47 JF1 XID .. 440.562 803 78 124
WA9HEU " 3.392 45 12 20 Y[3EUP 21 13.632108 17 31 AFRICA JUIYJ" 358.288 645 84 112
W9UD K .. 2.100 40 13 17 1YElBBH 14 69.300 310 29 61 Angola JA7AKQ •• 328.520 641 71 114
WB9BUV 1.8 204 17 6 6 YE38MY 7133.011569 28 73 CR6JF A 2.574 4512 10 JA I GDN It 267.735 507 84 11 1
W9HP A 419 188 538107 201 lVE3EDC 3.5 42.4-« 381 18 36 ,CR60Z 21 292.020 1,057 23 70 JGI COM .. 186,667 409 70 103
W01UB " 157:410 305 72 126 YE3GFY 1.,~ 1.168 76 4 4 CR61K 14925.386 2.021 38 116 JAI XMS .. 181,240 392 76 94
WABVDX .. 157,325 273 84 133 VE3ECP 544 72 2 2 Canary Islandt JA6ClO" 154.728 36072 96
WONAR " 68. 400 180 62 90 YE5XU 28 624 16 8 8 EA8CS A 127.761 387 39 72 JA3ERG " 152.100 34069 100
WGHBH " 67.270 156 61 94 YE5RA 21 32.214 389 16 23 M adeira Islandt JA3FYC" 150.70537464 89
WOBMM .. 37,485118 47 72 VE6YK 1.~ 28.470173 25 40 DJ6QT/CT3 A 88.176 232 50 82 JEIHJJ .. 148.87834370 92
WAOYEF .. 22971 86 47 64 VE6CEC 3.705 93 10 9 M a uritania JA3MIO" 146,791 29574 107
WA8f 8 Q .. 17'721 90 36 63 YE6APN .. 3,108 70 10 11 5TseJ A 263,652 520 65108 JA3M .. 140,11234375 93
W9FHE It 16:435 67 42 53 YA7WJ 7 95.645743 19 36 Reu nion Isla nd JA6AKW It 118.90233556 71
WA 9TAS .. 13.020 63 37 47 (Opr. VE7AON) FROSCS A 635,1601,06962139 JA7YOJ .. 117. 600306 66 81
WS0GQP " 3 740 44 19 25 VE71 Q 3.5 1,507 68 6 5 Rhodesia (Opr. JA7 GQ8)
WOMHK 28 2; 112 31 11 21 VEBOO 14 82,928500 24 49 ZEIJV A 932,6521 ,24680 172 JRICCT It 107.870 348 56 59
WAOV8W " 1.058 19 9 J4 Canal Zone ZElBl It 205.500 505 45 92 JAUKG " 104.18132055 68
WB6KGJ/, 2121.840 158 21 27 KZ5AA 1.8 966 33 7 7 ZE3JO .. 137.160 347 41 94 JA2CMM .. 102.697 305 53 66
KSARS .. 3780 33 16 29 Cayman hlands ZE5JJ 7 53.754 29723 39 JAlCPD It 99.308294 53 69
WBOl TO " 3:162 34 16 18 ZFUH A 8.48 ~ 126 18 15 Sierra Leone JASCEK/3 .. 93.01531052 65

WADCVS .~4 139.971 436 35 76 T12BEY I i:::99~'2080 59 98 9UJT 3 .5Sou~h8itica71 14 19 :~~~OC :: ~~::~~ ~:: ~~ l~
wePeO 131.806 407 34 " Domini R bI· JH I SVO .. 72726 198 59 79K!llUl .. 41.412 180 30 54 rruruean eon IC ZS6JM A 83,607303 43 50 •
W2GUH/ 9 " 13 863 127 32 71 HiSle 7 7,440 228 7 9 l S2CW It 43.824 174 32 56 JAIBNW " 66.997 203 50 69
WeOXN 7 11, :822 97 19 27 OX30l A~r81.2~2n~58 St. H elena It. JAIEMX It 62.860176 59 81

A all!(a OX3AB .. 39 520 235 52 97 ZD7PS A 361.494 914 48 85 JR2BPV .. 61. 104198 47 67

:t~~:~ 1: IH:HiiJ~ H~ g~~~~ .; 5 :~:~ 1~~ :§ 1~ ASIA i:!f~~: :: :;:!H U~ ii i~
Kl7EWP It 1 870 42 9 8 H ond uras Bahrain JA8FBM .. 44.838 171 40 54
KL7HRP 7 20:5322n 12 17 HRlAT A 224,2~ rte 57 79 A9XU A 1.134.864 1.376 80 216 JAI BSU .. 43.026 165 49 52

B d M elllCO Hong K on g JA6EKl" 36.045 171 42 47
WAIRFM/VP9 ermu a XEZMX A 28.880. 328 19 21 VS6DD A 76.191 463 40 69 JH3lCU .. 28. 480 141 36 44

Puerto RICO VS6Bl 21 16.017 164 20 37 JA401 .. 25 .344 132 33 39
A 402.864 1,102 58 110 KP4DPN A Ind ia JAICn " 22.200 112 38 36

Canada 1.027.812 149888 203 VU2JN I 68.608239 51 83 JA7SL .. 17.99516130 29
YXlAW A 43.806 171 30 6B KP4EAS It 791.586 170572 142 VU2ABC .. 66 .640221 42 77 JAIA IU .. 16.092 109 26 28
YXIKE 3.5 70.311 409 15 54 KP4AXM .. 15.132 189 19 20 VU2JA 28 160 6 5 5 JABOTE "14.274 9331 30
YEICD A 254.521 520 72 127 (Dpr. KI0 Tl) VU2HQ 14 21.158 130 26 45 JA88K! .. 12.352 7530 34
VE IEK .. 7.452 56 24 30 St. Lucia Iran JA0EJI .. 12.261 83 30 31
W6BYB/VEl 21 11.502881638 VP2LAW A 34,245366 18 27 EP2MW A 100.084 313 44 87 JA4BTD "11,159 753 1 32

CLUB SCORES

United States
Potomac Va lle)' Radio Club 53.869,662
F rankford Radio Club 34.769.7 16
M urphy's Mara uders 16.538.313
Richa rdson Wireless Kl ub 16.014.1 86
Southern California DX Club 13.1 84.906
South Florida Contest Club 12.010.622
Western Washington DX Club _ 6.954.778
San Diego DX Club 5.587.099
Northern California D X C lub .4.733.563
North Florida DX Association .4.531.007
Indianapol is D X Association 3.982.0 19
Northern California Contest Club 3.869.189
Southeastern DX Club .3.21 4.043
Order of Boi led Owls of New York ..3.102. 148
Columbus Amateur Radio C lub 2.975.505
Centra l Virgin ia Contes t Club 2.626.688
North Illinois DX Association 2.548 .772
w ire less Institute of the Northeast 2,480.336
Texas DX Society 2.433.936
Delta DX Association .1.255.198
witl inmene Va lley DX Club 1.194.037
Michiga n DX Associati on 8 18.08 5
Alamo DX Amigos 654.940
Twin City DX Association .545.245
Cedar Valley Amat eur Radio Club 41 7.775
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Bluegrass Amateur Radio C lub .402.401
South Florida DX Asociation 172.494
SI. Louis Amateur Radio Club 168.347
Johnson County Amateur Radio Club ..121 .614

Canada
Toronto D X Club 2.894.395
Calgary Amateur Radio Assoc 53.168

OX Clubs
Rhine-R uhr DX Assoc. (Germ.) 16.594 .861
Honolulu DX C lub 5.598.43 3
South German DX Group .4.847.858
West Indies DX C lub 3.914. 134
Saar-Pfalz DX Club tGerm.) 3.327.1 84
Danish DX Group _ 3.034,592
Channel Contest G roup 2.956.893
Y U DX C lub 1,612.252
Centra l Radio Club of

Czechoslovakia 1.094.1 38
SP DX Club 705,804
Kaunas Polytechnic l nst. Radio C lub 609,425
Tallin Radio C lub 506.458
Radio C lub o f the Germ. Dem. Rep .482.73 9
Radio Club OS IJ EK 357.032
Swiss D X Club 120.363
Vasteras Radio Club 69.132
SP7PZN Club 6.996



A2BNN .. 11.022 67 30 36 1JA1 LB .. 253 9 6 5 OKIAjY .. 27.234 199 28 74 OK2PGU .. 1.320 60 4 16
A8SWT .. 10.98010321 24 JR3STC .. 30 3 3 3 OKIBlC .. 26.762 234 19 57 OK I MIX .. 1.040 89 3 13
AICVP .. 10.388 76 27 26 JH IHTK .. 10 5 1 1 OK2lN .. 26.592 211 25 71 OK2KUM .. 986 62 3 14
"ILKH .. 8.892 72 27 30 JAl e WZ 7 93.310 397 30 56 OK2PDl .. 24. 4762 11 37 79 (Opr. OK2BKD)
ASGI .. 8.037 67 25 22 JA2CCT .. 28. 944 194 20 34 OK3RJB .. 2(. 11 5 319 12 53 Ol8CCH .. 912 44 4 15
A9BOH .. 7.987 5823 26 JA2EKR .. 27,216 181 21 35 OK3TBG .. 2(.030 236 21 69 OK3KVE .. 756 47 4 14
H2EVL .. 7.844 54 26 27 JA21 NQ .. 26.832 186 19 33 OK2BEF .. 23.577 242 18 69 OKIDXW .. 726 56 2 11
R2FN l .. 7.304 60 22 22 JA3VQV .. 19.150 144 20 30 OKIMAA .. 18.700 200 16 69 OL8COQ .. 714 39 3 14
AlJlX .. 6.560 60 19 21 JEllPZ .. 19.084 141 19 33 OKIMWN .. 17.680 13322 58 OLlAQL .. 663 44 3 14
A70XR .. 6.300 68 18 18 JA2AIR .. 15.984 126 20 28 OKI FCA .. 17.68013322 58 OKIKKJ/p .. 390 27 3 12
A2QVQ .. 5.684 42 25 24 JRIBVY .. 15.756 142 16 23 OKIFJS .. 17.064 203 19 53 (Opr. OKIMCW)

JRIFVW .. 5,3:10 52 18 17 JAIPPW .. 11,130 93 18 17 OK I DAV .. 16,936 124 17 56 0l8CCR .. 384 33 3 9
JA9LX .. 4.030 48 17 14 JA4JIG .. 8.621 87 16 21 QK2 BJU .. 11,868 132 20 49 OK2BNY .. 351 30 2 11
JA9YE .. 3.774 41 16 18 JAI NLX .. 8.3 16 94 17 16 OK2 PEQ .. 9.164 115 18 40 Dl5AQR .. 288 24 2 10
JAIYJF .. 3.7 08 55 15 21 JAI HOM .. 6.825 74 15 20 DK3YCW .. 8.977 179 10 37 OKIFBH .. 280 14 3 11

(Qpr. WA3VWJ) JAISEM .. 4. 293 57 13 14 OK2PAE .. 8.778 57 26 40 OllJGOF .. 276 28 3 9
JF1UJF .. 3,614 52 14 12 JA2EDA .. 1,848 55 6 6 OKIKl .. 8.694 140 14 49 Ol9COO .. 276 26 2 10
JA9HXV .. 3.400 45 18 16 JF1 SVV .. 1.273 24 9 10 OK3TRP .. 7.31611515 44 Ol9CBJ .. 273 21 3 10
AIBBl .. 2.808 46 12 14 JA4Nl O .. 536 25 4 4 OKIDA .. 5.661 55 18 33 OL8CCG .. 264 30 2 10.
AIGl .. 1.395 21 15 16 JA4GXS .. 90 10 2 1 DKIAEH .. 5.570 69 19 39 OlOCBH .. 242 21 3 8

JA4AQR13 .. 1.239 25 11 10 JA8BOP .. 81 9 2 1 OK2BIP .. 3.577 35 18 31 OL6AQP .. 22 1 16 3 10
JR3STC .. 943 19 II 12 JA9 lVD .. 77 5 4 3 OK2PAH .. 3.240 2820 25 OK2PGF .. 117 12 3 10
JAIBUI .. 893 21 10 9 JR3TZU .. 64 5 4 4 OKI MSP .. 2,080 26 19 21 Ol6ASQ/p .. 70 8 2 8
JA2UJ .. 580 20 6 4 JA6WGE J.5 11,554 103 23 30 OK2eCI .. 1.750 23 15 20 OKIARQ .. 56 18 2 5
JAlEG .. 462 11 8 6 mupz .. 9.553104 17 24 OK 3KI0 .. 1.562 71 6 16 Ol8CCS .. 36 6 2 4
JA3AVO .. 238 7 7 7 JA31W .. 7.676 89 16 22 OK3WM 28 4.840 47 16 28 OKIAIJ .. 30 6 2 4
JH3UBF .. 224 12 4 4 JAlDQT .. 6.440 68 18 22 OK3CGP .. 243 11 7 9 ~nmark

JR6CF .. 152 7 4 4 JAIDUH .. 4.440 61 14 16 OK2RO 21 31,296 185 23 41 OZllO A 600,799 1069 82 225
JH3BJN /3 .. 12 2 2 2 JA8 DNV .. 3.978 52 14 20 OK3EE .. 24.786 127 28 53 017BG .. 119.34031554 141
JA6UBK 28 11.137 9616 27 JHIKLA .. 3.240 55 12 15 OKIAVD .. 24.455 142 26 47 O15ME .. 75.500 355 40 111
JHIBNC .. 7.783 70 16 27 JA3BEA .. 3,074 53 15 14 OKIARZ .. 19,040 139 21 35 015QU .. 39,446 222 35 86
JH ICXE .. 5.004 53 14 22 JA7NI 1.8 350 14 5 5 OK2SlS .. 17,340114 21 39 OZ2NU .. 36.708225 31 83
JRlIJV .. 4.862 56 13 21 JA5EZI .. 80 5 5 5 OK IFDG .. 14, 976 9922 42 O14HW .. 22.2 78 158 27 67
JAIXZF .. 4,752 49 13 23 KA2AO 14 157,257 575 34 67 OKIAOJ .. 12,095 122 15 26 O16XR .. 17,200185 21 59
JA8CSG .. 3.500 49 10 15 K hmer Republic OKIKIR .. 5,61 7 51 15 26 OZ6XT .. 16,576 68 29 45
JA7MZB .. 2,236 32 10 16 XUI0X A 29. 7 7 7 OKIAHV .. 5,110 52 14 21 Ol l AMP .. 10,010 111 21 44
JA2SWH .. 1,344 20 12 16 Mald ive blands OK3CHK 14 89.182 384 34 89 OZ6Pl .. 8.965 110 18 37
JHIPZ" 21 15.077 465 31 58 8061. A 507. 338 876 79 168 OK3lAA .. 85.995 457 29 76 01901 .. 7.590 75 24 45
JHIBBT II 102, 706 411 30 59 8Q6AG 1.8 779 25 9 10 OKlTA .. 82.570 336 30 85 Ol lW .. 5.876 5720 32
JAIRUJ .. 51.903 26727 ' 6 Republic of China OK3ZWA .. 57.240 41 521 69 Ol l VY .. 4.264 40 21 31
JA8GO .. 46,053 263 24 39 BVlA 14 8.397 265 12 15 OKIDKR .. 41,360 219 26 68 ODAN 21 7,304 87 14 30
JA3JR I .. 32,690 180 25 45 Thailand OK3CES .. 28.032 240 20 53 0161S .. 396 9 9 9
JAI0LT .. 32.330191 25 36 HS2A IG A 432.820 936 95 173 OK31AG .. 21.584 183 20 56 01501 14 191, 180 850 34 87
JRIPYW .. 31,720 192 23 . 2 Wel t M alaYl ia OK2 BGR .. 15.936 146 18 . 6 Ol7Yl .. 19.338 153 20 .6
JH2WMN .. 28.408 208 21 32 9M2CX A 293.114 712 83 150 OK3CEK .. 15,312 121 18 . 8 OZ2CC .. 6.479 128 10 21
JGIREA .. 22.770 133 26 . 3 9M2fK .. 19,964 215 29 33 OK2BIT .. 9, 494 122 10 37 OZ7HT 3.5 48,312 640 14 47
JH 2RVP .. 21.924 147 21 33 Yemen OKIAPS .. 7,144 74 15 32 OZ8XO .. 285 19 3 12
JA9CWJ .. 20, 532 126 23 36 4WIGM A 128.232 374 38 79 OK3CAU .. 6,149 102 11 32 EnRland
JA61FY .. 19.376 133 21 35 Al ia t ic R ussia OK3YCV .. 5,548 108 7 31 G3FXB A 798.814 1069 85 222

(Opr. JA6RX F) UA9CN A 11.914 100 16 30 OK IATZ .. 3.960 35 16 29 G3MXJ II 652,769 897 95 242
JH2NOJ .. 15.088 121 21 25 UA9YAT 21 2,700 96 6 12 OK I KC I .. 1.792 30 9 19 G3SXW .. 263, 514 606 59 163
JH2FSE/ 3 .. 14.382 115 20 31 UW8AF A 275.674 620 71 132 OK2eCB .. 1.701 . 3 7 20 G3GRl/p .. 213.490 501 66 119
JA7HRF .. 11.550 99 19 23 UAlJLU .. 45,344429 19 33 OK IMSS .. 360 8 7 8 G4AlG .. 98,150462 36115
JH6DVA .. 10.692 8023 31 UWOFB 3.5 2,002 135 5 6 OK 30M 7 112.13665526 81 G310W .. 54,120254 35 88
JA5BlF .. 10.678 105 18 20 EUROPE OK280B .. 91.361 529 26 17 G2AJ B .. 40.377 253 35 94
JFJRWl .. 7.650 86 16 18 OKlOWA .. 61.364 484 23 69 G37 PK .. 28,83 5262 19 60Andorra
JE IWIH .. 6.460 65 16 22 C311L A 22. 149 207 21 48 OK2QX .. 53,203 443 19 6' G3NAF .. 19.006 148 23 63
JRISOU .. 5.066 55 16 18 (Opr. WA9INK) OK3ALE .. 28.860 204 19 59 G3 MWZ .. 10.168 97 18 44
JHIVMI .. 3.278 53 10 12 OK2SGW .. 16,440 193 14 46 G3VlL .. 9,150 8622 53AUltria
JAZGXD .. 1.638 33 9 9 OE6HIG A 105.490 424 39 98 OK3EQ .. 5.632 111 9 35 G4n8W .. . 00 21 6 14
JAlDWH .. 1.404 28 9 9 A~or~s OKI AES .. 4,4 10 119 6 29 G2BOZ 28 3,655 51 13 30
JAil lAO .. 525 15 7 8 CT28N A 826.760 1766 59 161 OKtFSM .. 4.012 98 8 26 G3RZI 21 90,240 390 27 69
JE3EVC .. . 68 I' 7 6 Belgiu m OKIARF .. 1,516 69 • 18 G3HCT 14 300,97894635 103
JUlU .. 72 • • • ONUG A 130. 130 408 51 118 QKIOH .. 627 13 7 12 G3KMO .. 146.475 676 27 78
JEJRAM .. 36 • 2 1 ON4GO .. 66,062 293 37 97 OKlAlW 3.5 61.575 555 17 58 G3KDB .. 129,470 620 30 80
JA2MGE 14 178,524 581 34 74 ON5TO 14 6,528 168 9 25 OKIAPJ .. 43,834 570 12 50 C3PVA .. 51.982 353 23 56
JA9AG .. 89,170433 26 .8 ON5Wl .. 2.418 85 6 20 OK2B lG .. 29.412 447 9 .8 G4BVH .. 25,186 302 13 36
JA21N5 .. 88,305 303 34 71 Bul garia OK2HI .. 22. 504 318 10 '0 C31KY .. 21 .724 30514 38
JA3GOK .. 53.508 251 30 48 UIAG A 80.813 215 63 148 OKIFQ l .. 18.384 353 9 39 G8D I .. 12.528 220 12 36
JAZTH .. 47.231 234 26 .7 lllKBG .. 61.83235935 96 OKlOHJ .. 14.976 294 7 41 G3UJ G .. 4.396 11 8 6 22
JA3CKB/l .. 31,906 230 23 30 LZINJ .. 41.64027831 89 OKlOOK .. 13,719 165 12 39 G6NK .. 1.512 46 • 14
JA2FWII .. 24,603 168 22 37 l 12KBA .. 17.505342 8 37 OK2UAS .. 11.154 229 7 32 G3nf 7 19.836 300 12 45
JA31BU .. 21,638 153 20 ' 2 LZICW .. 17.460 67 39 58 OK2PEG .. 8.742 148 9 38 G3UKS 3.5 57.64652012 63
JRIXFS .. 19,588 135 23 36 LZIMH .. 10.872 123 23 49 OKIDAM .. 5,408 175 5 27 G3KWK .. SO.700 542 13 52
JG IRVR .. 18.645 142 22 33 LI2KBS .. 8.400 104 15 33 OK2PFX .. 5,1101 38 6 29 G3ESF .. 42.351 533 10 47
JA8SC .. J7.556 127 23 34 LZlFl 21 21.672 167 16 40 OK2PGR .. 5,032 1!)6 5 29 G48UE .. 25.380 343 9 38
JAIOFO .. 14.522 9822 31 LZ2US 14 58.320 421 24 66 OK288Q .. 4,8651 33 7 28 F aeroe Is!and l
JAIKOX .. 14.364 10021 33 UIKW 7 65,902 600 21 62 OK3YCl .. 4,862 138 6 28 Ol20 A 123.992 1022 22 66
JA9FT .. 9.955 6622 33 LIIZO 3.5 527 29 5 12 OK2BNl .. 3.536 99 5 29 OY4M 14 105 13 2 5
JA4EE .. 9.690 68 "25 32 C~«hollovakia OK3RJS .. 2.436 96 • 25 F ederal Republic of German.l
JA5FOJ .. 9.614 80 18 28 OK2RZ A 779.399 1.030 95 265 OKI0LA .. 2,190 71 5 25 DK3G I A 822.866 1210 89 2 2
JGIPGJ .. 9.154 88 19 27 OK3KFF .. 147.694 44954 122 OKllBl .. 1.792 58 6 22 DJ2HH .. 649,165 821 83 232
JH3XDY .. 9.129 8421 30 (Opr. OK3TM R) OK2SSr .. 1.495 6. • 19 DK4PH .. 404 .863 690 74 177
JA7KTY .. 6.560 58 17 23 OK2BJJ .. 94, 287 335 47 112 OKI MRA .. 1.305 .6 • 25 DJ6TK .. 367,062 678 79 183
JAIPAO .. 5.880 44 24 32 OK3EA .. 62.456 165 58 90 OKI XC .. 1.269 36 6 21 DK6NJ .. 322.505630 74 191
JA2KI .. 3.894 66 16 17 OK2BBJ .. 61,962254 43 95 OKIDPK .. 320 20 • 12 OJ211 .. 265,580 552 77 194
JA4Cll .. 3, 150 43 IS 20 OKIAOR .. 61.05327340 101 OKIYR .. 220 22 2 8 DJ41R .. 189,91 2452 59 134
JA ISCU .. 2.144 49 14 18 OK2PAW .. 60,768 352 37 107 OKIM10 .. 75 16 1 • OllYA .. 188,320
JA7EYl .. 1.944 32 13 14 OK3CGG .. 55.341 319 19 39 OKIATP 1.8 4,671 135 7 20 Ol8YR .. 169,081 40663 146
JA2HFB .. 1.536 38 7 9 OK2BOE " 44, 608 139 52 84 OKIMMW •• 3.013 120 5 18 DJ4UF .. 134,128 34960142
JASABR .. 1.026 24 10 9 OK2BSA .. 30,345 142 32 53 OKlIOK/p .. 2,n6 83 5 18 OK9FY .. 131.566 561 44 113
JHI EJA .. 686 19 8 6 OKIMKU .. 30,090 209 24 78 OKIAXD .. 1.957 99 5 I' OK 7lB .. 127 .605 448 40 101
JAlAAT .. . 80 16 7 5 OK3KFO .. 28, 620 229 27 79 OK IHBT .. 1.476 72 • 14 OllJf .. 120,540 355 57 139

June, 1975 • CO • 29



BAND-BY-BAND BREAKDOWN - TOP ALL BAND SCORES
Number groups indicote: QSO's/Zones/Countries on eoch bond.

WORLD TOP SINGLE OPERATOR - ALL BAND
1.1 11 7 14 21 II

USA TOP SINGLE OPERATOR - ALL BAND
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WORLD TOP MUl.TI oPERATOR - SINGLE TRA NSMITTER USA TOP MULTI ·OPE RATOR - SINGLE TRANSMITTE R
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WORLD TOP MULTI·OPERATOR - MULTI,TRANSMITTER
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USA TOP MULTI ·OPERATOR - MULTI·TRANSMITTE R
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lA2Q
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LA21E
LA8CE
LA5NM
LA7CM
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TF3AX
TF31 RA

ICSCQF
11 BAY
I]AWI(
11EFC
13FDI
12FGP
120NM
13L1D
13GNQ
12BVS
IIS0 P
15MPN

HAISN II 3.840 102 7 25
HA5HS 7 39.710 298 21 61
HAlSB II 12,291 200 11 40
HA2KSC II 12,224 146 15 49
HA3KNA 3.5 43,218 586 13 50
HAlYI •• 40.299 587 12 45
HA4XT It 36.992 482 13 51
HA9PG to 22,540 426 11 38
HA3PT .. 9.720 247 6 34
HAlTl to 8.505241 6 29
HAIYZE to 4.205 154 5 24
HAllO to 3.660 129 5 25
HAlLS .. 1.054 63 4 13

Iceland
A 8,814 123 11 28

14 2,725 64 8 17
(Opr. TF3KB)

.. 153 9 3 6
Isle of M a n

GD4 BEG 1.8 8.760 243 8 22
Ita ly

A 125.022 422 42 92
28 24.381 157 27 54
21 4,480 69 12 20
II 2,860 64 9 11

14 22.479 243 16 43
to 22.330 139 24 46
to 1,566 51 7 20
7 51 ,100 43622 63

3.5 21.968 463 8 38
to 18,336 327 9 39
to 4,970 94 8 27
II 3.132 61 9 27

J ersey
GC5AGA A 162.810524 47 115

(Opr. K411)
M alta

9HICH 21 88.504 497 25 67
T he Netherland .

PA'TAU A 131.453 339 64 141
PA6VB .. 39,424 228 33 79
PAOTA .. 14,580 7833 57
PI lARS 14 9,405 101 18 39
PABVGA " 143 9 4 1
PAIiIUV II 45 5 2 1
PAiHIP 1.8 12,704 328 9 23

N o rt hern Irela nd
Gr6YM A 162.324 531 46 121

(Opr, GI5UR)
GI3JEX .. 108,406 480 38 96

N orway
A 33,500 283 24 76
.. 18.144 183 23 61
It 10.305 142 14 31
,. 8, 710 96 J8 49
II 4,048 83 12 32
.. 3,604 98 11 23
.. 3.465 105 7 26

21 527 19 6 11

OM4YEL .. 13,851 68 36 45
OM 2AMK It 11 .692 103 23 56
OM2CHM It 10.660 55 34 48
DM3SBM " 4,264 53 14 38
OM3WMJ II 3,999 55 16 21
OM2CRJ .. 3.960 84 11 34
OMlAHE .. 3.082 53 15 31
DM2ACl II 2,440 41 15 25
OM2 BUB .. 2.379 54 10 29
DM 3Z8E .. 1,916 47 13 25
DM2CJJ It 1.500 22 14 16
DM 20UK 28 7.020 74 17 35
DM2DEK/ A .. 54 3 3 3
DM2AYK II 24 2 2 2
OM 2CEK/O M4NFM

.. 24 2 2 2
OM2CKD 21 11,748 110 15 29
OM2AJH .. 11,394 71 20 34
OM 3UE .. 2.730 35 15 20

2 OM 20ll .. 1,512 38 1 7
43 OM4IFM/A " 1.288 55 4 4
43 OM 2BML " 1.218 42 13 16
43 DMJPCK 14 18,915 160 19 46
45 OM 2FBL It 10.736 130 18 43
38 OM3FOO .. 10.720 89 19 48
61 OM 2CHN .. 5,781 11110 31
62 DM3XUE/A" 3,564 40 16 28
49 OM 2B CF II 1.768 52 1 20
40 DM 2CYE" 465 16 7 8
16 DM3CF II 228 7 6 6
16 DM2FR 7 11.250194 10 40
53 DM2CHE II 160 40 5 14
52 DM2CXE " 578 22 5 12
34 OM2FDM It 540 72 5 18
23 OM2AOM /A It 432 32 3 11
11 OM4SL 3.5 3,969 ISO 4 23
9 (Opt' , OM4 UCI)

19 DM4SHJ .. 2,454 123 6 28
21 DM5XI .. 1,120 56 4 16
12 DM3YPE II 1,050 18 9 16
11 DM4WPF to 741 39 4 15

Greece
SVlJWTT A 43.560 178 48 84

(Opr. W6GBG)
SVIlWCG 7 6.475 162 7 28

(Opr. K2UOP)
H u n lta ry

HA4YO A 170.563 568 52 139
HA9KOV .. 97.650 351 53 122
HAi\lHN/9 to 87.954447 36 101
HA3HH to 75.046293 42 11 5
HAIZ0 .. 32.224 219 28 78
HA6NP .. 3.256 37 17 27
HADMI .. 2,880 75 9 28
HA5KFB 28 1.674 2313 18
HA3GJ 21 34,997 193 26 53
HA71F 14 77,366453 25 76
HA5BA II 13,132 19020 29
HA7MG .. 10,927 139 14 35

OH5MJ .. 27.178 13230 77
OH28HG II 21.931 169 26 65
OH2BCV .. 21.576 6953 63
DH1DQ .. 11.136 8832 69
OH3TA .. 15.288 128 27 51
OH91O .. 5,796 6017 46
OH1SQ .. 3.337 71 16 31
OH4SF .. 1.386 20 15 18
OH2BMP " 208 9 8 8
OH3XJ 21
OH28CP 21 126.540 526 31 80
OH4Sl .. 62.790 334 25 66
OH2BNC .. 28.336 155 27 61
OH8ND .. 14.840 169 17 39
OH28PC .. 8,640 68 18 42
OH28CD .. 3,000 57 10 20
OH6UM It 819 29 6 15
OH6JW .. 31 2 16 6 7

OH1UV " 12 3 2
OH3PE 14 30.180 329 17
OH 2LU .. 27,968 221 21
OH6MM .. 20. 160 259 13
OH7QU .. 17.995200 16
OH2BOQ .. 9,555 144 11
OH5TS 7 52,954 367 22
OH6lH .. 34,340 264 23
OHIPS .. 15,611 137 18
OH 6RC .. 7,020 107 12
OH 5ML .. 800 41 4
OHID 1.5 65.92060219
OHlTN .. 28,490308 17
OH1XT " 27.401 291 15
OH6lB II 4,040 82 6
OH 7UB .. 4,004 III 5
OH ILU .. 31 5 13 4
OH4TH .. 208 15 4
DH2BW 1.8 4.175 151 6
OH280 •• 4,050 123 9
OHlIJ II 1,065 69 3
OHI VP/ 3 " 442 35 2

F rance
F51N A 589,056 1495 64 144
F6BPP .. 313.336 848 60 152
F2XW II 66,875 237 45 80
F60DP II 53,956 236 30 64
F9BB It 41 ,952 206 33 81
F5AI .. 984 57 8 9
ma 21 7.854 8614 20
G erm an Democratic: R epubl k
DM2BJD A 283.004 567 80 198
OMlYBF .. 171,306 640 51 137
DM3NKF .. 69,600 505 24 96
DM2CYO It 52,094 177 42 86
OM5UU L II 33,924 179 35 97
DM2CMF II 25,200 125 32 68
OM5S0l II 21,115 126 32 67
DM2CC M II 20.202 134 24 77
DM 5Jl II 18,58225711 52

F inla nd
A 64,16026339121
.. 50,864 278 36 100
It 43,995288 32 73
.. 42,510226 34 96
It 29,290 203 31 70

OH7NW
OH5RZ
OH 2BJH
OH7UE
OH7NJ

.. 99.91230251 121

.. 94,221 311 53 118

.. 93,141 33038 93

.. 92.325 411 45 110
It 90.876 236 55 117
.. 85.824 31 3 46 103
.. 76,066 346 34 112
.. 66.73624850 122
.. 57.510 19840 95
.. 46.51 2 18053 91
.. 42.350 251 30 80
.. 42,504 140 53 85
.. 38,808216 36 90
.. 36,750 188 33 72
.. 36,504 204 35 89
It 36,050 166 31 72
.. 24,900 154 29 54
.. 19,491 182 23 66
" 17,172 10137 69
.. 16.965 141 16 49
It 16.660 139 21 49
.. 13.300 94 28 48
.. 9.71 5 104 19 48
It 6.864 76 16 23
.. 1.980 34 11 11
.. SOD

28 1.984 28 12 19
21 99.283 393 30 11
.. 6, 528 50 20 28
.. 2,919 57 7 14
.. 2,047 42 11 12
14
.. 267.344 913 33 91

(Opr . OK3B})
OlSCM It 150,998623 28 75
OJ7RJ •• 61.30428626 71
OJ 5WM .. 40,836 237 24 58
017PT .. 35.422 218 26 63
DJ2JX .. 20,618 182 16 45
DK5VO It 15,275 195 13 34
Dl3CW .. 9,180 92 13 38
DJ7SN It 2. 11 2 11 21 42
Ol7AV 7106,78552329 84
OJ5PA .. 96,390 539 25 80
Dl8CH It 44,714 316 18 61
Ol6WE It 11 .571 1391 2 45
DJ8FF .. 4.366 105 8 29
DLlfT 1.8 5.152 114 10 22
DK8FZ __ " 2,055 145 3 12
Dl6EN It 2.006 120 3 14
DK6MN .. 1.140 53 5 14
OJ4KW .. 988 613 47

DJ5GG
OJ 3XK
Ol9TJ
OJOYl
Ol8AN
OllJD
OllES
DLlGN
OKSJA
Ol71V
OK8KO
OJDXT
OJ6S1
Ol8BU
OKI0B
Ol8 1G
Ol6B?
OK8KC
DK1GL
Ol8UF
DK4EX
DJILD
DJ 5QK
DJlJVD
DK 5NV
DUMO
OK7MG
DK5KY
OllKS
DllTH
DFIQQ
DJ 5SN
DUPG
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KH6RS ·
A 2.738.904 3.157 123 171

COpr. W6oGH)
KH61J A 1.028 ,146 1,671 89 117
KH6CF A 636.922 1,156 83 104
KH6BYG .. 118 ,332 527 38 38
KH6 HOG .. 39,442 187 37 37
KH 6HGl 21 39,001 312 18 25

· Committee
for Award.

9BPF
Q9ABE
Q8EDQ
P8EMO
Q98DQ
P7CTY
pgAGS
P5lfl
QIAFU
Q2 KFQ

" 273 22 4 9 SP9 HXN/8 " 2.436 81 5
14 9,594 181 • 3' SP6FE. .. 1,9 32 65 5
.. 9.240 160 10 23 SP6 EQZ .. 1.748 73 5
.. 9.239 l SI 12 35 SP9FKQ .. 1.612 57 6
.. 8 ,906 8 1 21 40 SQ' DQQ .. 1.364 63 5
.. 5,320 80 12 28 SQ6.8 .. 1.342 63 4
7 8,415 119 11 40 SPZIIO .. 1.207 72 5

P ola nd SQ6UK" 1, 128 47 ..
A 227.470 612 61 169 SPSGOR .. 1,01 2 44 5
•• 171.648 517 58 134 SP9HVN " 247 20 3
.. 105.924 293 47 135 SP4HHX" 238 16 ..
.. 82.636 386 38 108 SP2HY O " 238 15 5
.. 79.820 266 44 127 Portuu l
.. 74.646 238 53 121 CTIQN 7 24,516274 12
.. 54.094 272 33 89 Roma nia
.. 48.544 235 42 106 Y07DL " 132.765 514 39 128
.. 42.408 245 33 99 Y0 6APP "39.663 294 26 87
" 40,020 191 35 80 Y09APJ It 31.812 14845 97

(CPl . SP2 HGG) V02ARY .. 28 .452280 19 67
PIBHX .. 28,644 11844 82 YOlKeB .. 20.793 131 22 65
P9NH .. 26.481 200 20 77 YOZQY .. 5.335 45 24 31
Q7CKF " 25.66823823 69 Y05KOL " 5,028 128 10 30
Q2AO B .. 21.830 7352 66 (Opl . Y05ASW)

SP9FTK .. 20 .979 327 10 53 Y071Y .. 4 ,987 89 15 44
SQ7US .. 17.45920515 64 Y07 BGA .. 3,034 80 9 28
P9DWT .. 17.328185 20 56 Y02 BIN .. 1,682 56 8 21

SQ8AWP .. 16 ,038 141 25 56 Y08Gr .. 754 23 9 17
SQ8ASP .. 14,076 145 18 50 Y03JW 28 2.304 31 13 19
SPI FIC .. 13 ,530 144 17 65 Y08AHl 21 11.229 9521 36
SP2AHD .. 8 ,778 124 17 49 Y03AC 14 113.775 539 30 81
SP5ATO .. 5,060 41 18 26 Y06E1 .. 109.980 561 32 85
SP90S .. 3,504 56 18 31 Y05BQ .. 39 ,950300 21 64
SQ6LK .. 1,800 36 10 20 Y04XF .. 8 ,415 116 12 43
SP 71 FX .. 986 36 6 23 Y09GP .. 4 ,753 61 15 34
SP9FMo" 900 24 11 19 Y04ASD " 368 19 5 11
SQ2EPU" 682 15 9 13 Y03BEJ 7 12,1 26 254 8 34
SQ9r EW " 266 13 6 18 Y05AlH .. 11,424 256 8 34
SP5TT 21 25.578 146 24 39 Y09 BGV .. 9 ,975 129 13 44
SQ8AWl .. 12.354 89 20 38 V09BCZ .. 1. 750 58 6 19

SQ8AWN .. 8,869 75 17 32 Y07VO 3.5 14,960 314 8 36
SQBARK .. 7.410 74 15 23 VaSAl •• 10.476 278 6 30
SQ6BFK .. 4.4 73 75 11 10 Sa rd in ia
SQ2FBC .. 1.1 52 20 11 13 ISOBOn A 15,710 383 41
SQ8ADF .. 1,050 28 7 8 Scotland
SPZAV[ 14 67,303 376 28 79 GM3WRN 14 12. 150 214 12 33
SP2BMX .. 25 ,760 235 19 51 GM4lGG 1.8 11, 118 242 10 24
SP8GQU .. 23 ,655246 14 43 (Opr, GM40AE)
SQ7ATA .. 22, 440 160 20 46 GM 3YOR/ P " 6 ,336 177 10 22
SQ8AOV .. 19.197 11627 54 Sicily
SP8HZZ .. 16.660 132 18 50 1T9AF 21 91,908 490 26 66
SPSEZ I .. 16. 184 233 15 41
SQ 7ASZ .. 14 ,746 11 5 21 52 S pain
SQ8FNA .. 9.735 116 13 42 EA5BS A 276.315 935 48 147
SP5GMK .. 8.492 127 14 30 EA7VN .. 3,960 65 12 24
SP68PY " 7,367139 15 38 EA4BY 21 3.7 45 53 10 25
SP6HFC .. 6 .664 99 14 35 EA2CR .. 2 ,325 43 10 15
SQ5Ao .. 6 ,006 50 19 44 Sweden
S06FER .. 4.558 5315 38 SMSClU A 423,934 843 81 202
SP9CCA .. 1,953 37 10 2 1 SM 58PJ •• 379.769 668 85 211
SP9Al W .. 1.950 49 9 21 SMlICCE .. 273.510 590 71 199
SP5FLA .. 1.656 56 7 16 SM7 EAN .. 189 ,930 711 55 140
SP9ADU .. 1.421 22 11 18 SMOSYD .. 119.93048350 129
SQ8HPW" 1.127 42 6 17 SM50NI .. 113 ,02231955134
SQ3EVZ " 432 17 6 10 SM710 .. 90 .090 361 42 123
SP9AVZ " 56 6 2 5 SM6C MU .. 88 ,020 224 46 11 7
Sl'5ARN 7 44 ,880 365 19 61 SM7KU .. 81 ,054 324 43 128
SQ9ABU .. 17,018 16616 51 SM68ZE .. 63 ,000 220 44 106
SP8AIS .. 9 ,890 192 8 35 SMOCCM .. 61,650 190 45 107
SP2HNF .. 9 .675 185 7 36 SM5EOS .. 55,577 244 42 107
S0 9MB .. 6.270210 5 28 SM7CMV .. 25 .056 1413 1 65
SQ7CVW .. 1.846 62 6 20 SMSBAX .. 18.531 11228 59
SP4GHT .. 1. 144 40 6 20 SM50l R .. 14,924 136 24 58
S0300 1 " 760 14 8 12 SM30 XV .. 8 ,645 75 20 45
SP3FYX .. 384 22 5 11 SM5EEY .. 6.768 6924 48
SP9GAN ' 15 3 2 3 SM18VO .. 6.61 5 87 17 32
Sf'90H 3.5 43.40051613 57 SM7GTO " 2,772 80 7 26
SQ4BGR .. 35,746507 13 48 SM5C LE .. 2, 112 3616 32
SP5KGT .. 21.372 333 11 41 SMS'G MG " 900 22 10 15
SQ2 FAX .. 16 ,356 319 8 39 SM5BHW 28 2.2" 34 12 21
S P6lCI .. 15.162 391 6 32 SM5DRW 21 24 .543 14( 23 58
SP5GIQ " 14.620 338 8 35 SM5ACQ .. 7,803 80 15 36
SP9U H .. 13,140 263 7 38 SM7VY .. 1.825 33 11 14
SP9FKP .. 11,653284 7 36 SM5rEX " 726 13 10 12
SP3HUU .. 4 ,988 175 5 24 SM2DMU 14 101,370 591 24 69
SP3FZB .. 4,860 150 4 26 SM5BRS .. 33 ,0222602 1 58
SQ9AKO .. 4.352 130 5 27 SM5DRW .. 24.543 144 23 58
SP9ADV .. 4.059 117 7 26 SM6JY .. 9,129 137 12 39
SQ80HJ .. 3.904 109 6 26 SM30MP " 4.983 128 8 25
Spg EMI .. 3.640 133 5 23 SM 5UQ .. 4.095 98 8 27

SQ3BlP " 2,899 114 5 22 SMOFY .. 2
3',,'

.'22 5
3

2
6

11 26 236
0 looking p le a se d w ith th e ir e ffo rt, t he t e am at S K2DRSP9HVV .. 2,856 115 5 19 SM5FUG ..

SP2FAP .. 2,850 101 5 25 SMrBVQ .. 2,72. 73 t 24 -lop SM Multi-Single. SM2EKM, SM2CEW. SM2BLY.
SP1IFM .. 2,800 103 5 23 SM6DVI ,. 85

00
5

10
15 1

13
SM2FRI, SM2CLY. SM2ELN.SP9ERC .. 2,640 113 5 19 SM20 YW ..
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O H I P IJ. OHI $05, O H 1BOZ. O Hl
BP N . v H l RL. O H!o T S , O H !o V X
O H6 J W, OH6LB O K I A VO. OKI
O K. O K I IA R. OKIOOK. OK ! J
OJ. OKI KA S . OK! MAW, O K I M
IN. O K I QH. O K I XJ. O K 1 B C H
O K1 BO V.OKl KZR, O K1SB J. O K
lSW O. OK1BH. O K] BT . O K1 C IU.
O Kl CGPj OK l MM . OKlQQ.c. O Kl
RJS. O K TBN. O Kl T F H. u K 1 V .
CM. OKl VOP, OK l VL, On E
o zecx. O Z 1JZ.: OZ1SG. PAlJP.
HK. PAOPLM. ~M!oBG0.1. S M!o B
HW. S M!oCF H. S M6CO I(. S M6 ·
CZ U. S M6 DSw. S ... , EH. S M / T V .
SMOIX. SP1A VE, SP?AIB. S Pl ·
KP N . SPl O OI . SP. KKVJ..SP!o GOL.
SP!oOIR SP4ACG. SP!ouLO. SP!o ·
KGT . sPti D B, SPII KGI. spq AM H,
S P9Avl. S QI A GE.: SQl BVl, S Q ·
• BGR , S Q/COH. ~ Qa HPW, S Qa ·
A WL. VOl N A , V09 B CZ, YUl AEI
X, YUlAE. VUlDOX . VUl NP.
UAl l E X. UA]OL.UAlTAM. U1 ·
l R V UA6HB U UAOAT UWOF B ,
U B!o TH . UB) d . UK !oEAG . UK!o·
LAK1 UK!oFAQI G1TA/:lLlGQ.
Z LIAF KGtAIo\ . O N. Z V UI ·
NGO 6V!oNS LA1 IE OE!o A H L .
Fe F E . p V;ll F V G . O Hl 'tA. 'J V I S H .

O Uf deep th.lnk' t o t h e fo llo w m g
U .l I ,o n , w hO Wlnl in Ch eCk log"
.Ind 10 t nose w hOse lo gs w e souc­
,t ied f or Ch ec kin g p,,H POWl ' :
W1 BYL, W6 A O B. W!o UO. W6 PHE.
W1 A T R . WH04AM. WA1KTM. K'J ­
VS O . WA'J"' IO. WB1Q"'U, K. ­
LMK. W I MTN.. WA I U T. Wl EO J.
K l CB. WlUR~. W1 R E X. W I K G ­
Rn . K. JUO. WlLEZ. W1HQN.
WA.REX , WA1AWK. WlE YM,
K'JJI... . K.JO. W.FZW. WIBBC.
WB10Kl, K. T J. K l JJO, K. TWJ .
WAlTER. W.NH, WlZOK. WBI ·
JSS . WlBV.1.K1JE. K.QR, W6 0 L.
K6SF. W I u NX. WB'JGFC, WB6 .
F SF . WI BJ J. WI TW. WA1FC C.
K. O N , K/ N H G , WBl AGT. wr BV,
Wl RUK. W9JI . WI B E. W)OVP.
W1GVS. W1S A. W8 F KL K1IA•
Wl E O E . OJ I l B, O K ) OS../.. bLI KD.
O M1ARO, OM1ABE, u M1 B T O ,
DM1 CLM. D ...1 CP E . OM1C u G ,
DM10EO. OM1 0G O. OM10lH ,
OM1 E XH. O M1 E A . OM ) XM. O M·
l PQO. DM1 W OJ . OM1XTL. 0 ,,", ·
. SF . O .... V Z A . O .... ZE l., OM) ·
IG. OM6 T AH. HG) EA, LA1 BG.
LA1KO. LA6HL . LA / SI. LZ1KR.

F renc h G uia n a K1CW/2 744 ,192 783105 23J
"7M 3,750,1 21 3208 120 289 W31V 696,166 185 95 22

V t ne zu t t. WA5JMK 688,800 719 112 23t
4M5ANT 2, 090. 556 2015 107 244 , W5Kfl 598,794])6 )08 lH

M ULTI-OPERATOR I W3BYX 11 5,427 247 50 ns
MULTI ' ASIA

TRANSMITTER I lA3ne 978 ,516 1191 109 19f
NORTH AM ERICA I JA2YEF 603 , 140 8 71 110 15'

, JA9YBA 316.018 627 89 122
WlAU 3,623, 1162135 153 428 lAI YSI 16.524 107 32 31
W2PV 3,339.215 2141 148409
W3WJO 2,802,096 1904 139 383 , E UROPE
W3GPE 2.556,180 1826 128 361 OH3MG 1.867,600 2314 123 331
6Y58F 2.403, 156 3865 95199 SK5AJ 1.404,2001961 109 304
W75FA 2,057,4421854 137 254 5Q6PAl 139,513 582 45 ua
W3GM 1.141 ,165 1265 136 343 SQ3KEY 45,0)7 332 30 7~
W3FRY 1.609,097 1256 127 330 SOUT H AMERICA
WA6EPQ 1,051.398 1195 109 200 I P191T 9.753,5006576 131 36
WA3ATX 888,573 803 116277 I YV5RT 1,022.684 1232 87 1971

STATION OPERATORS
Multi.Operator, Single-Transmitter

CT3WA: K2J P. W1AO. W 1AX, W2AYJ . W1GC. W2GGE.
W21RV, WB2CKS. DlOKL: DJ4PX. DK7NM , DJ2EH,
DK6NN. DUJWU: DJ4AX. DJ8SW. DK4TP. DLlliKF: ot­
I Fl . DUl T , Dl ZBO. OJ 7SW, DK6LG, DK7LN, DCSOH.
OC4lS. DK\JTU: OA2QC. OKSGB. DK6QI. DKIPD, DL7HN,
Dlf NE, Dl70 N . Dl7QU. Dl7SI. DL0l1: DJZYE. OKSEY,
DJ1YA. OJSPE. DJ SPC. DJ8JP. DJ 4TJ, OFlSV & DKSSF,
DJ3TU. EIlAA: EI2BB, EI2eA, EISCL. erzcc, EISCC.
EL2FT & EL2JC. FWeAA: KGRI R, K6YFl . WBGLTJ. fY7AA:
KP4TIN. F2QQ. FSQQ. G3SS0: G2H DU, GlLCJ, G3 Ml V,
G3PEO. G3SNN. G8KG. G3GJL: G3RM F. GlTOD, G4 CXM,
G4 CNY. G3TQZ, GYBXS. G4BTJ: G3PDl. G3VIP. G3NIS:
G3 RS F, G3 RSP. G3TVW. GM3ZRC: GM3lYI. GM3XNJ.
GW3UCB: G3 XZK, G4BRK , G4ACe , G4BZD. HG5A: HAS·
HO, HASHP. HASFM . HASMK, l o lt an. HAPKLE: HAfjt l O.
HA0 l M, HA0LZ. H A(,i' MK. HAt;ZlMJ. HA5KKPI2: Zo ltan ,
Marozsan , Basta. HG8A: HASUb , HABUI , HA8Ve. HASZR,
HA8UU . HAIKVM: Joeset. Istvan , Mik los , HAl VA. HA7­
KMY: Be la. Tibor, Ferenc . Istudn. HA1KSL.: HAI SL, HAl­
SP, HAlTP. H A lTR. HA7KM S: Miha i ly . Jczset. Lajos,
Lasz lo . HA7KMW: Ta ri , Fodor. Tat a i, HA7MW. HA9KPU:
Istvan , Janos. Laszlo . Laszlo, Janos. HAZKR L.: Ferenc ,
Joszef, Herczeg i. HAOKLU: Gyozo. Laszlo . Ga bor. Sandor,
Miha ly. HA6KVB: Laszlo , Janos, Istvan , Peter, Joszef.
HA6KNI: t .ect, Lajos , Janos. Gyuri, Dod i. HAZKMB: La ct .
Sa ndor, Gyorgy, Balaz s. HAIKZU: Kavo ly Bela. HA7KLG:
H7·033, H7-Q32. H7-031 , Hl.Q1 5. HA7MC_ HA5KKB:
HA5KB, HA 5LX, Fay , SZ i lagyi . Lukacs. HA5KBM: HASBM,
HA S·076 Kira ly. HA8KVG: Jeno. Attil a, Istvan , Lasz lo .
HA7KLC: H7·025. H7.QSl. HAOKLA: HAt;ZlLD , HA0S44,
HA0543. HAOKHW: Sandor, Janos, HAp HW. HA2KRB:
Defl . Oravetz, 'ravas zt, Karrat i . Tultz. HA5KAS: HAS-304,
HA5CE, HASFJ, HASFZ, HA7TN . HA5KFN: Dobrovitz ,
Kertesz, Szecs t, Szo llar. Sandor. JA2YAB: JA2BP, JA2BY,
JA2DV. JA2HO, JA2I U. JA2ANA , JA2CXF, JA2FRG. JA2·
H ZA J H2DMY. JA2GST. JA2ZAP: Club. JA5YCS: JA 5EZI.
JA5KFD. JASNN F. KP4EAJ & W5UDK. WA8RGJ. LU8DQ
& LUIDl, l U I DAY. OD5IQ: OOSHC. OH2BH. OH1MM.
OH6AK: OH6RE. OH6LV. OH6KI. OH6J G. OKIKSO /P:
OKIA EZ, OKl AA U. OKIADH, OKI A M X. OKI SF, OKlTS.
OK3KAP: OK3TFM , OK3TMF, OK3TPV, OK3TFN . OKIKPU:
OKtJDX, Lad isl av , OKI AXA. OKIKUK: OKlI DD, OKIFOL.

[Collti llued a ll page 67)

80 228
81 226
97238
51 )21
42 125

85 237
56 148
35 13
10 36
5 5

PA9AEH
PIlPT

GW3UCB

EIlAA

Ditqual ifM::a t ion.
Oupl iutes: KV4FZ. ZllARV.
Unverifiable Contacts : Ol7MI, EA­
21A.
Unverifiable MUlti pliers : K6CQF.
ZS6IW.

5K 2DR
SM5AOE
SK6BA
SK2AU
SM(fBDS

H u n ll:a ry
HG5A 1,249,5631633 108 271
HAlKlE 438 .480 831 85 205
HA5KKP12 407,175 954 80 187
HG8U 404 .202 812 87216
HA5KFN 330.966 848 63 164
HA7KlG 312.420 764 69177
HA5KK B 258, 420 646 67 169
HA5K8M 253 ,590 560 70 144
HA8KVG 243.090 739 59 160
HA7Kl C 207, 900 588 62 158
HArl Kl A 167.240 493 56 129
HAil KHW 158. 172 516 55 141
HA2KRB 11 9. 112 411 51 117
HA5KAS 111.784 402 461 32
HA9 KPU 110.505 495 48 II I
HA2KRl 109.076 467 42 106
HASKl U 105,938 449 46 115
HA6KVB 91.316 494 43 105
HA6KNI 76,073 433 36 91
HA2KMB 61.625 358 37 88
HAIKIU 50.544 422 30 78
HA7KMW 43,382 313 24 85
HA7KM S 41,446 291 31 75
HA1KSl 4 1,055 197 37 78
HA7KM Y 23.936 345 13 51
HA1KVM 19,068 185 26 58

Irel a nd
158, 110 743 36 127

I .T . U .
278.391 748 61 152

N t t ht rla n d ll
159.132 614 51 127

35.712 224 28 68
P ola nd

14.031 304 39 94
53.110 386 27 86
48 ,864 454 18 78
48 ,708 389 25 83
38.340 342 23 67
31.9 13 318 26 71
31 .140 255 24 66
22.750 228 30 61
2 1.995 230 19 64
11.395 254 10 43
8.947 108 23 50
6.519 171 10 33
4.650 121 10 20

R omania
844 ,284 1574
156.264 510
34 .128 184

3,680 73
220 8

Scotlan d
GM 31RC 77.085 426 33 102

Sweden
795,872 1469
641 .615 1133
579 .550 915
331 .4441091
93.681 408

W al l"
9.477 255 8 19

Y u !,:oslavia
YU IDCD 1,601,900 1724 110 305
YU2CBM 258 ,720 6 13 73 151
YU2AC F 106,777 391 54 133
YU2C BV 56.515 269 37 90
YU2 BDP 44,71 2 316 32 76
YU28TU 15.326 100 30 49

U .S.S. R.
UK4HAW 228,660 600 53 169

OCEANIA
A u. tra lia

YK5NO 1.058. 130 1346 87 183
W a lli. bland

FW• .u. 1, 149.644 2082 80 114
SOUT H AMERICA

Argtntina
LU8DQ 1.705,788 1970 101 193

Bra zil
PYlEMM 254, 492 589 45 104

SP9PDJ
SQ9KRT
SQ4PBI
SQ3PTE
SP9KMQ
SQ5PSL
SPIK BK
SP2IH B
SQ9KGC
SP5KMB
SPIKOT
SP9PBN
SQI KKO

Y04KCl
YD8KGA
Y08KAN
Y06KEW
Y03KBC

92 142
42 50
36 41

84 218
76 206
78 167
70 162
54 120
39 11 7
43 72
37 79
38 79
24 68
38 61
28 63
30 38
20 36
8 34
5 26
5 19

12 20
5 16
2 11

90231
56161
62 154
62 172
22 61
27 107
11 51
26 76
12 38

81222
49 136
57 139
44 128

ASIA
I er eet

1.693,467 1903 80 223
J a pan

524.394 820
51. 61 2 212
23.408 126
Lt'b a non

3.970.9122966 120 344
U .S .S.R.

459,368 895

AFRICA
L iberia

1.410.392 2041 75 167
M"d~ira h .

3,003.196 2698 100 219

I FlAl

414' .

JAZYAB
JASYCS
JA2ZAP

0051Q

UK9 FER

ClSSO
G3GJl
G4BTJ
C3NI S

E UROPE
Befaium
98.294 446 31 82
91.4 34 417 43 10"
B u l ll.a ri a

l ll KDP 552.1 20 1090
Ll 2KEF 345.681 1106
LZ2KAD 277,344 869
l I 2KSB 240,552 710
lZIKCP 75.364 654
l I 2KHM 54.806 320
Ll2KD I 54.536 614
Ll)KBU 45.900 381
Ll 2KWD 12,172 268

Ceecho etovakta
OK3KAG 516,420 1003
OK I K50 /P 482,220 804
OKIKTI 311,640 616
OK 3KAP 274.224 1182
OK I KPU )8 1.830 646
OK 3RKA 97 ,856 414
OK 30SNP 47,610 255
OKIK CD 36.076 203
OK 3KTY 35.451 195
OK2KYK 13.920 180
OK2KOO 23.067 159
OK I KRQ 2 1.93 1 169
OKIKYS 16,524 90
OK3KGQ 12.432 169
DK3KIX 5.)66 121
OKIKU K 4.836 151
OK3KPN 2.232 91
OKIDfK 2,208 43
OKIKCf 693 31
OKIKRS 481 40

E ngtand
668. 721 1057
195,360 54 1
171 .304 422
146,028 54)

F a t r (M," hland.
OY6fRA 279,993 1161 50 lSI
F t d t ra l R t pu b l M:: o f G u m a n y
Dl.fWU 1,239,592 1539 98 258
DUKf 823,548 1189 103 271
DIUTU 812,748 1180 100 256
DIJIWN 314,706 626 15 119
DUf!I 274.896 941 51 133
Dfl SV 59 . 143 258 44 15

Finl a n d
OH6AK 283, 136 652 64 160

u zrr
CTlWl

ON5KH
ON4UB

W4QCW 733,020 686 112 268
K4YFQ 801 .8 56 862 101 251
W40ZF 246.198 442 77 145
WA4l HB 239.682 336 87 111
WB4EM E 153,700 285 75 137
K4FW 136.000 231 61 139
W4MII 120.780 252 68 112
WB4HQE 58,968 174 38 88
WASlES 1,013.320 1079 III 218
WA5RXT 472.871 573 103 198
W6KG 517,5482537 86 118
WIARR/ 6 336.990 811 57 84
K6HIH 255.020 543 68 96
W7N Q 946.332 1137 107 184
W70AI 245.280 542 65 95
WBROr 500.717 589 94 213
W8KIT 294.327 372 102 195
W8UM 264.940 318 85 175
W9ZTD 50.(,614 561 112 222

Ca y m a n Is.
228,160 869 52 72

P u ert o R ico
KP4EAJ 2.683, 5253343 109 250
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CQReviews:
The EBC-144 JR.

2 Meter FM Transceiver
BY NORMAN STERNBERG,* W 2JUP

ITis ra re that th is writer gets the o pportunity
to e va luate a piece o f equipment offering a real
challenge to one's measurement ability. But th is
is one o f those occasions . The equipment in
question, the E BC- 144 JR. produced by the
Emergency Beaco n Corporation. of New
Rochelle, New Yo rk. is state-of-the-a rt in both
design a nd execut ion. Following the a ppearance
of several external synthesizer units on the
market. the E BC- 144 JR. is the fi rst 2 meter
f.m , radio to a ppear, complete with synthesizer
a nd medium-power a m plifier all in one ve ry
smart ly designed professional-looking package.
It has the ph ysical aspect of commercia l
avionics equipment rathe r than ham gear. and
a lthough intended for amateu r service has some
performance characteristics that I wou ld like
to see in a ircraft rad ios.

The Circu it
Figu re I is a sim plified block d iagram of the

transce iver. Signa ls from the ante nna now
through the so lid-sta te switch to the first r.f.
a m pli fier . T his consists o f two low-no ise. wide
dynamic range 3N I40 fer's. providing about 20
d b gain with fi ve poles of b•m dpass fi ltering
over the 144 to 148 MH z range fo r the reduc­
tion of spurious. image and c ross modulation
product s. This two stage r. f. am plifier feeds a
3N34 1 dual-gate mixer. which in turn feeds an
8 pole crysta l filte r ut 10.7 I\IHz. wi th a 6 db
bandwidth o f 13 kHz. This is foll owed by a
two stage i .f. a mplifier usi ng a pair of 2N3563s
with abou t 30 db o f ga in and a low noise
fi gure. Then. a 2 pole crysta l filter a lso at 10.7
.MHz. again with a bandwidth of 13 kHz. The
output of the 2 pole fi lter d rives a CA 3089E
l'C which provides the necessary f.m . limiters and
detect o r. as we ll as a signa l strength output fo r
a n S meter. The recovered audio feeds a noi se­
o pe rated audio squ elch module a nd then a
uA 706 IC audio am plifie r fu rnish ing about 5
watts of audio to the inte rna l speaker and the
external speaker jack .

The dual-thumbwheel synthesizer chain con­
tro ls a VCO ope rat ing in the 133.3 to t3 7.3
MHz range for receiv ing. ari d in the 144 to 148
MHz range fo r transmitt ing. The veo is d i­
rectly modulated by the input aud io signa) for

*F I\I Editor, CQ

The EBC·144 JR. meosures 6~ W. x 2~ H. x 11 "
D. excluding knobs a nd feet and weighs in ot 6
pounds including mounting brecket. Front ponel
controls e re self evident from the photo end are
expla ined further in the text. The buttons on
e ither side of the Mode switch are indicator
lamps to show which set of thumbwheel swi tches

are in use .

legitima te f.m .• while its out pu t feeds the trans­
mil chain a nd loop mixer via an iso lation
ampl ifier. The y e O signa l is heterodyned with
eithe r a 11 9.3 MHz signa l for receive o r a 132
t\IHz signal fo r transmi t. The output of this
mixer is a lower frequency signal in the 12 to
16 o r 14 to 18 ~IH z range.

A va riable frequency d ivider d ivides the 12
to 16 or 14 to 18 MHz signals down to ap­
proximately 5 kHz, This 5 kHz signal is then
compared in a ph ase detec tor with a ve ry
stable 5 k Hz reference signa l to produce a d .c.
e rror signa l rel ated to the difference betwee n
the di vider out put a nd the reference . This d.c,
error signa l is fi ltered to remove the 5 kHz com­
ponent and applied to the veo for frequency
correc tio n.

The d ivide ra tio of the va riable divider is
determined by the settings of the thumbwheel
switches. and/or by the Mode switch se tting.
T he va riable d ivider is a counte r which is pre­
loaded with a number from 1400 to 1800 and
counts down to zero for receive and 200 for
transmit. T o achieve a n offse t fo r repeater o p­
eration the divider is programmed to count
down to a d iffe rent number: 140 fo r + 600 kHz
offset : 260 for - 600 kHz offset. Each count
changes the transmi t offse t by 10 kH z. The
counter is foll owed by a fl ip-flop which further
div ides the counte r ou tput by two giving a
to tal d ivide rat io of 2800 to 3600. Progra m­
ming an add itiona l count at this point produces
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Sol id state switch
.nd

low pass f ilter

RECEIVER
Speaker

RF 10.7MH z lst and 10.7MHz IF ampl if ier Aud io
Mi.er fi lter 2nd IF fi lter FM l imiter ampl if ier c

ampli f ier
(8 polel ampli fi er (2 po le) and detect or and SQuelch -,

~c
IV

Transmit TX modulation
audio

TRANSMITTE R
133.3 to 137.3MH z receive

144.0 to 148.0MHz transmit

5M Hz 5 k Hz Phase 5 k Hz o.e, Isolat ion RF RF
reference + 1000

detector notch VCo ampli fier ampl if ier pow",
osci llator f ilter amplifier

5KHz

Priorit y and
Program Variab le Div ide rat io

Crystal osci llato r
t hu mbwheel

offset d ivider 2800 to 3600
Mi.er 132.0 transmit

logic 119.3 receive

12 - 16MH z transnut
t4 - 18MHz receive

Dr iver Low pass 12- t6MHz transm it
ampli fier fi lter 14-18M Hz receive

Fig. 1-8lock d iagram of the E8C 144 JR. showing the frequency synthesize r scheme.

a 5 kH z inc rement in the v eo's frequency.
The technique of pre-programming the counter
a nd counting down to 140, 200 or 260 is
termed " Early Zero Sensing" by E UC, and per­
mits the use of greatly simplifi ed logic, with
the thumbwheel switches programming the
counte r/ divide r di rectly without the use o f
diode matrixes, etc.

T he output of the VCO is amplified and
drives a 2N4427, then a 2N 6080 drive r stage .
which feeds the 2N6082 final amplifier to an
ou tput of nominall y 20 watts. T he output stage
feeds a so lid -sta te ante nna switching network
and a th ree-section low pass fi lter and matching
network .

Performance
Initial tests we re run on ser ia l number 104

during a pe riod of abou t five wee ks, and due
to the nature of the results o btained , this write r
made a n unexepected visit to the factory a nd
requested that the unit be exchanged fo r an­
o ther seria l number selected at random from
the production lin e. All majo r measu rements
we re repeated using identical techniques and
the results obtained in the fi rst run we re found
to be essentially the same for the random­
selected ser ial number 147A.

The EBC· 144 JR. is the finest piece o f two
meter f .m . gear th is write r has used to da te.
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It is the first truly na rrow-band receiver that
we have seen and it appears to be tota lly free
from transmitter spur ious signals . It o perates
in high-signal levels like no o the r receiver th is
writer has ever handled. For example, con­
nected to a " lo ng John" fifte en-element yagi
o n a 28 foot boom po inted at the WR2ADM
repeater only 1.8 miles from ou r house, with
the repeater ru nn ing about 250 watts E R P, the
E BC-144 JR. shows no trace of that repeate r
whe n tuned 15 kH z above o r below the re­
peater frequency. As a m atte r of fact , we were
ab le to work easily through a repea ter in Con­
nect icut o nly 15 kHz off the local machine with
no sign of adjacen t channel interferen ce. A ll
o the r transceivers in use failed th is te st miser­
ab ly, includ ing a well-known commercia l f .m.
unit with a narrow fi lte r.

T he narrow-ba nd perfo rmance o f this re­
ceiver is so striking that it will int roduce
pro blems fo r some repeat er o pe ra tors . The
unit will accept no more than 7 kHz deviation
without producing a udio distrtion, and the
less-info rmed users will compla in that the re­
ceiver has "lousy aud io," In addition, if the
output frequency of the repeat er being received
is more than one kHz off the nominal fre­
quency, d istortion at even no rmal narrow-band
deviat ion will appear. T his has been proven
here in our local area where we have two reo
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Bottom view (left) of the ' 144 JR. showing the heavy aluminu m heat sink which co mprises the e ntire
rea r panel of the rig . Portions of the extruded fins are milled a wa y to provide mou nting space fo r
the ou tput UHF connector a nd the PA tra nsisto rs. Top view of the EBC-144 JR. (rig ht) shows some

of the extensive shie ld ing used interna lly.

peaters avail ab le on the same freque ncy. For
a time the local machine was about two kHz
highe r than the nominal and sounded very
rough. a lthough anothe r repeater on the same
frequency in nearby Connect icut was qu ite
clea n.

I would suggest tha t when users of the EBC­
144 JR . th ink th at the a udio is lousy. check to
see what the othe r station sounds like on the
inpu t frequen cy of th e repeate r. You may be
pleasantly surpr ised. It is obvious th at quite a
few repeaters a re neither o n frequ ency nor set
for proper de viation.

All measurements were perfo rmed with a
supply voltage of 13.5 vo lts. Total power de ­
mand was 1.05 amperes in the rece ive mode
a nd 5.1 a mperes in the transm it mode. \Vith
this primary voltage, output power into a dum­
my load measured 20.5 watts plus or minus 2
walls fro m 143.5 ~ I H z 10 14S.5 ~ f Hz. whic h
would be about a I db va ria tion in power over
the ba nd . Power out put for pr ima ry voltages
between 10.0 a nd 18.6 vol ts va ried fro m about
12 walls to just over 30 watts. The pe rfo rm ­
ance of the synthe sis and logic c ircuits did not
va ry over these voltage extremes.

The equipment was subjected to temperature
varia tions fr om 20 to 125 0 fahrenheit, with
no not iceable problems. On one occasion. the
un it was placed in the home freezer ove mitc.
then removed and plugged in a fte r 9 hours in
the freezer. It ca me up immediatel y with no
observable problems. The consideration here.
of course. was to simulate the effec ts found
when one's car sits out in the freezi ng weather
:IJl night without a ga rage. and the gear re­
mains in the car. Previo us experience has
shown the very low tempe ratu res to be a prob­
lem fo r some o f the semi-synthesized rad ios on
the market. The higher temperatures are no t
unusual when o ne lets the r ig sit in the car
pa rked all day a t Jo nes' beach o n a summer
Sunda y afte rnoon. The EBe- 1.$.$ J R. survived
th ese tests a nd should prove one of the few

units o n the ham market ca pable of mainta in­
ing it's "cool" under suc h trying environmental
circumstances.

One question that has plagued me for years
is the case o f "duty-cycle:' This is of para­
mount importance to many of us who run
a.Ls .k. rud iotelerype on two meter f.m . In
RTTY transmissions can ru n twenty to th irty
m inutes in durat ion, and . frankly. I have been
through hell mak ing mod ificatio ns in all kinds
of rice box radios and even commercia l f.m .
gear to reach a po int where a half-hour tape
can be sent without watching the tran sm itter
dissolve into a ball o f steaming met al and
plastic!

I must co nfess th at I have been unable to kill
the EBC-144 JR. w it hout any rnodif'cntlons.
the rigs tested here were able 10 ru n a.Ls .k.
RTIY for lip to sixty minutes without any thing
more than a hot heat sink. No significant drop
olf of rower was observed . This speaks well for
the design and construction of the power
a mpli fi er.

O ne of the mo re outsta nd ing cha racteristics
of the EBC-l.$.$ JR . is its ability to exist in an
a rea of multiple high -power repeaters without
developing an acute case of Bubonic Inter­
modul ation . I live in a location where the re a re
two high power two meter repea ters withi n
severa l miles of me and each other. along with
so me local fellows who run fair power level s
on 1.$6.94 ~ I Hz . Past ex perience has shown the
majorit y of cquipmccnt used a t thi s local ion
soone r or la ter falls prey 10 the evils of 1M
in the front end due to high signa l levels. In
three months of care fu l o bserva tion. the E BC­
14.$ J R. has yet to reproduce signals not spe­
cifically intended to a ppear whe re they a ppear.
In other wo rds. the excel lent front e nd cha rac­
ter istics a long with the single-conve rsion tech­
nlqucv employed ma ke th is the only receiver
that I have enjoyed here a t home th at is
exe mpt from the usual problems. A ra re bird .
indeed!
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EBC -144J R
nensceve-

20 w.

20db SOohm RFt lona l dummy vo ltmeter
, p "" 10'"

O.2w.

20db
h o nal .000w. 20db 2o,..w. Spectrum

p i" pad , analyzer
I
I
I

TestCounter L_
tecerver

Picking Nits
In a na lyzing re ceiver performance . the m ix­

ing and synthesis sc hemes were exa m ined to
pred ict receiver spur io us sig na ls. A ser ies o f
receiver spurs was fo und, as pred ic ted . The two
worst o ffenders occur a t 1044 .535 ~ 1 Hz. and
146.25 ~IHz and although these two su rplus
vignnls a rc quite evident when the squelch
setti ng is sensi t ive. th ey can be squelched out.
Measu rements sho wed the signals to be less
th an 0 .04 p' V equ ivalen t signal strength, va lues
which any useable incoming signa l will easily
over ride.

Another pro blem awaiting so lu tio n is the
ill um ina tion o f the front panel. The thumb­
whee l switc hes do not have interna l l ighting,
but I have secn a p roto type of an "eyebrow"
type external ligh tin g fi xture which can be

Distoenon
enarvee-

600n
audio output

Fig . 3-Te st equipment se tup fo r transmitter tests.

medium for the quietmg measu rements. with
the noi se and d istortion ana lyzer fu nctioning
for the SINAD tests.

Adjacent channel rejection measured 88 db
at 15 kHz. Spurio us a nd image responses
were down 70 d b.

Figure 3 is the equ ipmen t se tu p for the
tra nsmitte r perfo rmance evalua tion. A se ries o f
calibrated di rectional couple rs and attenuato rs
serves ( 0 reduce signa l ou tpu t levels to va lues
that ca n be acce pted by the spec trum a nalyzer
without risk ing the generation o f internally­
produced I~I products in the a na lyzer. Vo ltages
presented to the a na lyzer were o n the order of
20 microwans. o r less. The only spu rio us sig ­
nals fo und in the transmitte r output were a pair
of symet rica l signals about 15 to 18 k Hz out
fr o m the carr ie r . a t a level of approxim ately
104 db belo w carrie r. Second harmonic and o the r
unwanted outputs were better th an 70 d b down
from carrie r.

R F SIgnal
Svncbromze r

genera tor
HP8708A

HP608 F

a llbrated
F c u t ou t Counter

lOdb pad

RF mput

EBC-144J R AGC buss
Voltmeter

transcelller

10 outp ut

an

RM$ DIstort ton
voltmeter ana lyzer

The specified receiver st ab ility of the unit is
.00 1q . wh ich at 1046 .0 ~1 Hz. would be o n the
order o f 1460 He rt z. Lab measurements show
the receive r to mai nt ain tolerances well wi thi n
the spec. o n th e o rde r of 300 Hertz. Tra ns­
mitter out put frequency fall s within 250 Hertz
of the nom ina l va lue s o ver th e entire o pe ra ting
range.

Using the classic methods involving no ise
fi gure ami esta blished bandwid th. it is possibl e
to predict th e max im um theo reti cal se nsi t ivity
of a recei ve r. But o ne gets into tro ub le ",'hen
the receiver begi ns to demo nst ra te sen sit ivity
a ppro ac hi ng th e ..e limi ts. Signal gene ra tor leak ­
age became a problem whi le test ing th e E BC ­
144 JR . •rnd it beca me necessa ry to p lace the
transce ive r in n ..crecn room and run the r.f..
audio a nd a .g.c. lines o utside the sc reen room .
The rece ive r was evaluated fo r both th e 12 d b
SIN t\D rating und the 20 d b quieting stand ­
a rd.... Although th e specs call fo r 0 .35 uv for 12
db S IN A D .IOJ 0.30 uv fo r 20 d b qu ieting. bot h
un its tested demon...tra ted repealable values of
0 .204 uv a nd 0.20 J1V for 12 db SI AD and 20
d b q u iet ing res pective ly.

F igure ~ shows the test equipment setup for
receive r mea..u remer.t s.

T he uvc o f a t lea..t 6 d b o f a ttenuatio n in th e
o utput o f the .. igna l ge nera tor is in acco rdance
with good engi neer ing pract ices a nd i... essentia l
to m aint ain some semblance o f accuracy in the
ca lib rat io n of th e gene rato r a ttenua tor . T he
ge nerator-..ync hronize r combination assures the
stabili ty o f th e vigna l sou rce 10 within less Ihan
50 He rtz dur ing the test period. \Vith the DV~1

on th e receiver a .g.c , buss. an a. g,c. curve was
ru n. and the pa ra mete rs e ... tabl ished fo r 3 a nd
6 db points used to determine the band", id th
limi ta t ions T he r .m .s. voltmeter serves as the

Fig . 2-Te sl eq uip ment se tup used for receiver per­
formance meosureme nts.
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added on to the front of the unit. I sugges t
that EBC speed their efforts in th is d irection.

Another a rea th at cou ld be improved wo uld
be the upper end of the tra nsm itter audio pass­
band . The top end rolls o tT 100 fast. with 3000
Hertz being down about 13 db reference to
1000 Hz. \Vhile this ma r no t be meaningful in
the a verage voice o perato r's situa tio n. those of
us who wi ll use the rig for a .f.s .k. RTIV will
find some problems when wo rk ing sta t ions with
less-tha n-o ptimum recei vers a nd demodulators.
or through direct. non-regenerative repea ters
wh ich in themselves have hinh-end roll o lf. -
problems. The pre-em phasis network needs u
bit of reworki ng. a simple mat ter.

\Vhile we pick so me nits, EBC could a lso
consider swapping the vo lume and squelch
contro ls. The presence o f the mike jack and
plu g on the front panel is no problem. but the
plug sticks out an noyingly close to the vol ume
co ntrol . Since the squelch contro l gets fa r lees
usc th an the vo lume control it would see m
logical 10 in terchange the position o f th e two .

Now fo r the met ering. Here . I feel tha t ERe
d ropped the ba ll. The receiver signal st rength
indica tion is ta ken from a n out put o n the de­
rector chi p. But between the meter which has
no calibration. ard the fac t that the needle
never goes above ha lf 'Ca lc. those o f us who
wa nt 10 o rient so me kind of :'1 beam with th is
meter have a bit of a chore on our hands. T his
meter circu it and the display needs so me re ­
work. T he sa me th ing fo r the tran sm itter ou t­
put read ing. It would be far more interest ing
to have so me kind of a meaningful indication
available. Further. a lthough the meter is il lu­
minuted after a fashion. it is to tal ly unreadable
in the dark. T his 100 needs work !

Operation
Ope ration o f the EBC- I ~~ JR . is unique.

Two sets of thumbwheels marked " A" a nd " B"
can be used intercha ngeably. A th ree -position
toggle swi tch selects eit her the "A" or " H"
thumbwheel s Or the Prio r ity mode . Normal or
most conventiona l opera tion wou ld se t the "A"
thumbwheel to the o utput frequency o f the re­
peater bei ng worked. with the mode switc h in
the "Auto" pos ition. T he logic will offset the
tra nsmit frequency 600 kHz downwa rd when
the first d ig it in the thumbw hee l is "6." and
upward when the first digit is "7 : ' Below 146
7\ 1Hz the o ffse t featu re is defeat ed and the
t ransceiver is auto ma tical ly in a simplex mode.
In the "R everse" posit ion . the offset is reversed .
This mode would be needed when work ing a
repea ter whose output frequency is 147.00 ~fH z.

In the "Simplex" posit ion. the unit performs in
exact ly tha t manner with reception and trans­
sion on whate ver frequency is cranked into the
selec ted thu mbwheeJs. The fourth mode on the
mode S\\ itch is the "Spl it" mode. and tha t will
be used for wo rki ng repeaters with other than

Portent of things to come? The EBC-144 JR. is
foc to ry seo led to prevent access to the inte rio r.
The whole id ea of di scouraging the buyer from
opening his e xpensive new toy is alien to ama­
te ur radio, a lt houg h EBe's d esire to keep " Ha rry­
the Ha m's" handy-dandy a li gnment tool out of

the work s is understa ndable.

nOO kHz spacing . In this position. the "A"
thumbwheels will set th e rece iver frequency
a nd the " B" thur nbwheel s will se t the transmit
frequency. Thus. one can se t up to work any
pai r of re pea ler inpu t-out put arra ngeme nts
that a ny repeale r o perator can invent. :\10'"
Ile xible!

For use o f the Pr io rity fea tu re. the "A"
thumbwhccls will vet up you r normal repealer
or simplex mode. and you d ia l up the " B"
thumbwheets for the frequency tha t yo u wish
to moni tor on a prio rity basis. \Vhen the toggle
..witch is set 10 " Priority," the rece iver will la ke
a look a t the " B" frequ ency fo r a period o f
abou t 100 milliseconds every two and o ne ha lf
seconds, a nd if an y vigna l a ppears on the " B"
cha nnel. the logic will lock the receiver to that
channel for the length of time th at il is oc­
cupied. returni ng 10 the "A" channel when the
" B" cha nnel .. ignal goes o ff the a ir. If the tran s­
mit ..witch is pre....ed when the recei ver has
locked to the selected prio rity channel. then
the tran sm itter will transmit o n the prio rity
cha nnel . Very handy featu re th at will fi nd
innu me ra ble applica tions a mong users \\ ho wo rk
several repealers.

A nother ha nd y fea tu re avai lable with the
dual -thumbwheel programming is the ability
to set up the " B" thumbwheels on the input to

the repea ler you arc wo rking on the "A"
thumbwheels, If you happen to work a repeater
which has a cra nky time-out syste m. and some
of your f riends see m to frequ entl y time o ut the
machine. you simply nip the toggle switch over
to the preset input a nd you will be a ble 10 copy
yo ur " limed-out" buddy if he is with in d irect
contact range. Saves the need for repeats.

One calli ion befo re ending th is appraisa l.
D ue to the fact th a t the EB C-144 JR . is de ­
signed 10 work the C A P a nd ~IARS fre­
quencies just outside the a mateur band li mi ts.
so me ca re must be e xercised in the ea rly days
with the unit. It is povsible to inadvertently

IColII;lIued OIl page 67]
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A Proposed Method for the Establishment
of New Amateur Radio Power Limits

BY JACK QUIN N,* W6MZ

Is " 1000 watts d .c. inpu t to the fi na l stage"
sacred ? Why shouldn't it be 2000, 3000 or even
4000 watts? One kilowatt was a n a rbitra ry
limit set by the t 922 Radio Act , when spark
transmitters were outlawed . At tha t time it was
di ffi cult fo r the average a mateur to attain this
power level because of th e Jack of vacuum
tube a nd component ava ilability. It was the
amateur, however, who developed, or caused
to be developed , reliable co mponents. The sta te­
of-the-art was therefore expanded to where
1000 watts d .c. input became pract ical and was
easily achieved. both technicall y a nd econo mi­
cally. It is 1975, 53 yea rs later. and in actual
practice th is power limit can be exceeded by
the lea st expensive linear amplifiers ava ilable
on the marke t toda y. even those using parallel
sweep tubes.

T here will be th ose who cla im that because
of tec hnica l advances, even lower power limits
can be establ ished, but this would only result
in a reductio n of our present ability to com­
municate rel iably in various classes of se rvice.

Marketing, EIMAC,
Industrial Way, San

2
2
2
2
2
I
I
I
I
I
I
2
2 o r 3
1
2

To bie I-Partiol exa mple of tubes
& amplifiers in common use.

and over various propagation paths. It would
be a step backwards, technicall y

It is proposed that the present power limit be
modified so as to be consisten t with equipment
" ill com mon use" today, yet establish lim its
which a re practic al and easily policed.

Recently there have been discussions of
various new ways o f determining power limita­
tions. These range from d.c. power input.
power output, to manfacturer's plate dissipa­
tion ratings. All of these methods, however,
co ntain one or more va riables, which are sub­
ject to interpretation and policing; d.c. input
measurements must be done with calibra ted
meters a t the time o f operation . Output power
measurements are complicated , and require
accurat e instrumentat ion . Plat e d issipat ion rat­
ings a re arbitra ry numbers establi shed by lube
manufacturers, which a re based upon a given
a mount of air and back pressure to establish
a desired plate d issipation rating. However, it
is conceivable th at a manufacturer could rate
a la rge tube at a lower plat e d issipation rating,
o r conversely, by requi r ing more air flow, con­
siderably increase the d issipation capabi lity o f

t he tub e . Thi s va ri ati on is
brought about by th e fact th at
different types of se rvice are
employed in co m mun ica tio n
systems (Class A, B or C)
where plat e efficiencies va ry,
so tha t flexible dat a ratings for
d ifferent classes of service must
be establishe d.

There is only one com mon
denominator ill a l'acuum tu be
which determines th e maximum
capability o f th at device, and
tha t is the manufacturer's rated
heater, or fi lam ent power. This
is a paramet er wh ich rery care­
fully established by all tube
m anu f a cturer s a n d foll ow s
rig id, fixed law s of ph ysics.
These curren t/ vo ltage relat ion­
ships of the emitte r canno t be
increased with a ny degree of
freedom without suffe ring short
tube life o r cata strophic fai lure.
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mum tube rati ng is used
simulta neo usly, tube life
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2150 +7.5%

Rather th an establish new a mateur power
limitations based upon pl at e dissipa tion ratings;
and ra ther than establ ish a list of approved
tu be types which must be continuously main­
tained and up-dated , it is proposed that certain
maximum fi lam en t or cathode heater power
ratings be est ablished . For exam ple. Extra.
Exper ime nte r and Advanced Class Amateurs
could employ an a mpl if ie r using one or more
thoriated tungsten fil ame nt tubes. wit h a total
fil ament powe r which does not exceed 200
watts . An amplifi er with ::10 indirect ly heated
oxide cathode tube may have a tota l heater
power which does no t exceed 60 watts. acco rd­
ing to the manufacturer's ratings. If this were
done. rat ings could be established based upon
a common grou nd and good . sound. technical
background . T his would also be compatible
wit h amateur equipment in common use today.
(See Table I. )

Power levels for General-Technic ians and
Com municator-Novice co uld be scaled down
by whatever percentage the Commission deems
desirable. If the same d ifferences a re used as
proposed in Docket 20282. then one-quarter
and one-eight h respect ively of the above emitter
wattages wo uld co incide.

It is reasonable to assume that a t sometime
in the nea r future high power transistor
ampl ifiers will be an economically pract ical
real ity, and in com mon use. Perha ps the pres­
ent inp ut power method fo r determining power

could be used initia lly, however, it need not
be li mited to 1000 watts.

If a fila me nt power limita tio n for each class
of license were to be adopted, then it is pro­
posed that no input or ou tput power lim itat ions
be imposed upon the amateur. Th is would
predetermine maximum operation conditions ,
as the tube could only be driven up into plate
current satu ration. The individual ope rator
could exercise his own initia tive and technical
abi lity, using any tu be which fell within the
above emitter power limits. The same initiat ive
prompts some amateurs to bu ild large antenna
systems to enhance the ir signal strength, a ll of
which adds to the co mpetitive spirit and ad­
varices the techn ica l achievements in amateur
rad io . Again the establi sh ment of tot al emitte r
power used in an amateur linear would au to­
matically establish a maxim um power, as
shown in figures I and 2. It should be poi nted
out tha t the dotted regions shown on these
curves represent diode operating conditions
only. In actual practice, if the tubes were
operated in this a rea . under r.f. cond itions, it
would probably fa il wit hin a few hours, due
to either control gr id or screen grid failure.
excessive internal anode temperature, o r oxide
cathode evaporation, et c. So in view of this,
the estimated tube li fe shown would not be
representa tive at the upper current levels be­
cause the tu be would probabl y fai l ca tastro phi­
call y, rather than from loss of emissio n.

[Con tinued 011 page 66]
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the sketch. ' "The ends
look ve ry high, " he

an ennas
BY WILLIAM I. ORR,- W 6SAI

"A tohu!" exclaimed Pendergast sliding easily
into my favorite chair. He pl aced his feet on
the operat ing table, knocking a pile o f unan­
swered QS L cards into the wastebasket. " How
was your vaca tion in H awaii?"

I carefully fished the cards out of the basket
and replied , " It was great. I wish I was sti ll
o ver there! In addit ion to sun a nd sand a nd
those great m al tuis, there was plenty of D X.
What more could you wish ?"

'" know all about the sun and sa nd a nd 11Ia;­
tats;" replied Pendergast. " How about tell ing
me a bout the DX ? Did you take a r ig over with
you?"

"Yes," I repl ied. " I took a transceiver along.
We were in a condominium a partment and ]
erected an antenna inside the building,"

" Inside the buildi ng?" repeated my friend,
"Tha t so unds int eresting. Tell o ld Pendergast
a ll a bout it:'

"Well , Old Pendergast , the apartment was a
frame bui ld ing with a heavy shingle roo f. We
we re on the second floo r, and the peak of the
roof wa s a bout 28 feet above ground . I d idn't
wa nt to ri sk any problems with the manager ,

' 48 Campbell Lane, Menlo Park, CA 94025.

so I put the antenna up inside the building. T he
antenna ran from the fro nt of the living room ,
up to the peak of the roof, then down to the
rear of the bedroom .. . something like this ( fi g.
I ) . I had to drill a tiny hole in the wall at the
top to get the wire through, but no body will
ever not ice that !"

Pendergast looked at
of the a nte n na don't
objected.

"Only about 18 feet ," I repl ied. "But let me
tell you about the antenna, I think I had a
prett y good so lution to a di ffi cult problem that
a lo t of fellows may be up against,"

" Very good," said Pendergast, as he took his
notebook out of his jacket and prepared to
take no tes.

"T he overa ll d imension I had to work with
was just about 45 fee t. I wanted to work 80,
40 and 20 meters, From ex perience at other
porta ble locations, I felt that a ba la nced , cen­
ter-fed antenna system was the bes t choice
from the TVI standpo int, as an end-fed job
can sometimes get you into trouble when the
elec trica l wiring of the bui ld ing is coupled into
the ground return system of the antenna, A 20
meter dipo le would easily fi t into the 45 foot
space, so that was chosen a s the basic antenna
element. I used a ferri te co re balun with it and
a random length of RG -58/ U light-duty coaxial
cable ,"

"What a bo ut 4 0 a nd 80 mete rs?" a sked
Penderga st .

"Well , let's take 40 met ers fi rst. I decided
that I could add ex tension tips and tuned traps
to make the antenna into a 40 meter radiator.
Th is would provide me with opera tion on 40
and 20 meters. Before I left on vacatio n, I
strung a test antenna up in my back yard at
about the same height I would ha ve in the
apartment and ran a set of S. W. f. curves on it.
The antenna is shown in fi g. 2 , trap construe-

Position of
antenna under roof~ -..,...- ~ Shingle roo f_-- C - ---- I-- -- I ---- I -- --

A I -
Coax li ne I

B

Living room I Interior Bed room
I wa ll 2B
I- - feet• I -• •

• Rig t- - - - " F loor •
~

•-e- _-<ii, -
0

,
0- About 45 feet •

Ground Ie-...el

Fig , l -Simp lif ied elevc ­
tio n vie w of two sto ry
apartment build ing . Wood
fram e const ruction is used
and roof is com posed of
shing le s on tor pape r and
wood backing. The experi­
mental ante nna wa s slung
between points A·B·C, with
th e balun at high point C.
A sma ll hole was drilled
in the wall between the
li ving room and the bed­
room just below the roof
so that the antenna wire
could pass from the front
to the bock of the house ,
Point C is about 28 fe et above ground level and points A a nd B are about 18 feet above ground

le ve l.
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Fig . 3-The 20 meter trap. The coil and capacitor
are suspended by their lea d s from a small in­
sulator cut from a length of lucite rod . It is
d rilled for 6-32 bolts at each end. Antenna wires
are wrapped around the bolts. The trap is as­
se mbled a nd grid-dipped to 13.9 MHz. Ad just­
me nt is made by ma ki ng the coil a little too b ig
and then removing turns, a portion of a turn at
a time, until the a ssembly is self- resonan t at the
d esired frequency. Two traps are requ ired. O nce
they are adjusted on the bench, they can be put
in the a ntenna and no more a d justments are
required to these units. Diameter a nd turns-per­
inch of coil are not critical as lo ng a s completed
assembly tunes to the desired freq uency. Manu­
factured pre-wound coil stock It-Co re or 8&W) is
very suitable for trap assembly. The se inductors
are available from Barry Electron ics, 512 Broad-

way, New Yo rk, N.Y. 10012.

'-- RG 58 U teeenoe to fl q

Fig. 2-The 40·20 mete r two-bond dipole . A f -tc­
1 balun is p laced at the center of the dipole.
Dimensions g iven are for resona nce at 7.25 MHz
a nd 14.1 MHz. If it is desired to change the
resonant freque ncies, the 20 me te r section must
be alte red first, a s adjustme nts to the cente r
section affect the 40 meter resonance . Once the
20 mete r section is adjusted prope rly, the tip
sections may be adjusted for reso na nce at 40
mete rs. A set of s.w.r. curves, a s shown in fig . 4,
should be ru n, using your exciter and a n s.w. r.
meter. Dimensions are relat ively ncn-critlcc! p ro­
vided the traps are made as shown in fig . 3 a nd
the antenna is erected reasona b ly clea r of
metallic objects. Th is antenna was b uilt and
tested in the backyard, in the clear, a nd then
moved to the interior loca tio n shown in fig. 1
with very little change in the s.w.r. cu rves. A
Bird #43 Reflectometer was used for tests. The
balun was a ferrite design described by the
author on pa ge 66 of the Februa ry, 1975 CQ.

L UC i le

l J Insu lato r l ;o
Ro pe 10 ' 6 " 16 '5" 16 ' 5" 10 '6" Ro pe

tion is shown in fi g. 3 and the resulting s.w.r.
curves are shown in fig. 4. As you can see, the
s.w.r, was be low 2-to- l for most of the 20
meter band and below 3-10-1 from 7.1 111Hz
10 7.3 MHz: '

"Can you shift the resonant po ints of the
s.w.r. curves back and fort h?" asked Pender­
gast. " 1 can see you are a phone man. o r ap­
pliance operator. What would a real ham- a
c.w, operator-s-do about the antenna?"

"If you are so smart, why don't you design
the antenna yoursel f?" 1 asked . \Vhen Pender­
gast did not rep ly. 1 continued.

"You can shift the resonant points anywhere
in the band you wish. provided you bu ild the
traps co rrectly. A trap acts as an insulator. or
high impedance circuit. on the higher band ( 20
meters ) and as a form of loading coil on the
lower band (40 melers ) . The traps should be
self-resonant lower that the lowest operat ing
frequency you wish to use on the highe r band .
Since 1 wanted to be able to work down to 14.0
MHz. the traps a re self-resonant at about 13.9
MHz.

"The first th ing you do is to build the traps.
Mine are made out of pre-wound, co mmercial
coil stock and a high voltage ceramic capacitor.
Reso nance is established with the aid of a grid­
d ip meter and a calibrated receiver. A fract ion
of a turn at a time is removed from the coil
un til the trap resonates at the desired fre­
quency. You stan out with a few extra turns
o n the coil and remove them , a half- tu rn at a
time, then a qu arter-turn at a time, until you
sneak up on the resonant frequency. Grid-dip
the trap by itsel f. in a clear space, with no
metal a round. 1 used Millen grid-d ip meter
and could adjust the traps to within about 20
kHz of where I wanted them. If you are a per­
fection ist, you can bend the last tu rn on the
co il back and forth and hit the target frequ ency
on the nose:'

"T he traps don't seem to affect 20 meter
operation in any way." mused Pendergast.

"No. they don't." I replied. "The 20 meter
doublet works the same whether traps or glass
insulato rs are used at the end. prodded the
trap is tu ned outside the low end of the band.
It the trap is tu ned to a frequency inside the
band. it seems to affect the length o f the
antenna."

"Amazing," murmured Pendergast. "Now.
how about the 40 meter end sections?"

"well." I replied:' they are determined by
the heuristic method:'

"The what't" asked my friend.
"Cut-and-try:' I answered:' Luckily. a lot of

information abounds in va rious Handbooks and
magazine a rticles o n 20-40 meter trap dipoles.
I chose a set of tip dimensions from m y H and­
book " W ire Antennas fo r R adio A mateurs"
and they worked righ t off ; on the nose 100
per-cen t!
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in place with bolts a nd wing-nuts. I me rely re­
moved the nuts, slipped the traps off, and sub­
st ituted the loading coils in their place. I stood
on a chai r to do it. a nd it took about 2 minutes
to do the job."

I reached for Pendergast's notebook and
drew a picture of the revised 80 meter dipole
( fi g. 5). .

"What's the extra coil in the center?" asked
Pendergast.

"One th ing at a tim e, I re plied." This is an
80 meter dipole. loaded with coi ls on each side ,
For highest efficiency, the coi ls are very high-Q.
They are bolted in place of the traps, as you
can see in the illustration,

"T he antenna is quite short for 80 me ters
and, as you know, short antennas have very low
rad iation resistance. Also. this antenna is going
to be mounted very close to the ground , J
est imated the rad iation resistance would be
about 12 ohms, o r even less. In addit ion, I
measured the Q o f the coils. It was a bout 350.
The coits each have a reactance of around 1400
ohms at the design freque ncy of 3.8 MHz, so
the loss resistance of each coi l is 1400/ 350, or
about 4 ohms per coil. Since there a re two
coils, the loss resistance is the sum , or 8 ohms.
Then, there's going to be some more loss re­
sist ance introduced by nearby objects when I
mount the antenna inside the wood frame build­
ing, The tota l input resistance, then, at the
center terminal s of the dipole is thus go ing to
be 12 + 8, o r 20 ohms, or maybe a lillie
lower."

Fig. 5-The 40·20 mete r two-band d ipole of fig ,
2 is rewo rked for 80 mete r operatio n. Traps It-e,
are rem oved a nd loading coil l2 consists of 38
to 43 turns, 3" diameter, ten turns per inch of
l-Core inductor. Approximate ind uctance is 50
microhenries. Using the above wire lengths, 43
turns resona te at 3.5 MHz, 40 turns fo r 3.68
MHz, and 39 turns for 3.73 MHz. An end turn
of ea ch coil can be tri mmed to " ze ro-in" on a
chosen design frequency. In orde r to ra ise the
feed point impedance, a matching coil L, is
placed a cross the feed point. The coil consists
of 12 turns, 6 turns per inch, 1tA " diamete r
(a bout 2.0 micro henriesl. All coils are wound
with #' 14 g oug e wi re. W hen the 20 mete r traps
are substituted fo r the loading coils (to go back
to 40/20 mete r operation ) the ma tching coil l,
is left in the circu it a s it has little e ffect on the

higher frequency bonds.

14. 35

7.3

14.314.2

t (MHz)

7.2

f lMHz:I
IBI 40 mel_rl

7.1

14.1

1.0
7.0

1.0 l-._
14.0

2.0
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Fig. 4-S.w.r. curves fo r the a nte nna of fig. 2.
The 20 meter section was cut for 14.1 MHz and
the 40 meter section for 7.25 MHz. To lowe r the
re sinance of the 40 mete r se ctio n, the tip sections
of the an te nna sho uld be lengthened a few

inches .

"And, as an added bonus, this antenna also
works on 15 a nd 10 meters," I continued. " It
works on the third harmonic of the 40 meter
dipole for 15 meters and also exhibits a low
value of S\VR on to meters, although the
actual operation of the a ntenna on 10 meters
is a more complex matter. So there you have
it- an antenna system for 40. 20. 15 and 10
meters that is only about 55 feet long!"

Pendergast sc ribbed furiou sly in his note­
book. "Very good," he exclaimed. "Now, how
a bout operat ion on 80 meters?"

"That can be accomplished:' I replied, "With
ce rtai n reservations. Atte nd! You can work the
a nte nna o n 80 meters if you remove the tra ps
and substitute loading coi ls in place o f the
traps. You now have a loaded dipole instead of
a trap anten na . However, you must understand
what is go ing on before you rush headlong and
make the cha nge."

" How do you make the change'!" asked
Pendergast.

"well . in th is case the antenna was indoors.
a nd wasn't very high above the floo r of the
second sto ry apartment. 1\1 y traps were mounted

a:
~ 2.0
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"What is needed is a match ing network that
will match the 50 ohm transmission line to the
20 ohm antenna. And th at 's where the Center
coil comes in. It is placed righ t across the balun
te rmina ls."

"T ha t doesn't look like an impedance match­
ing network to me," objected Pendergast.

" Aha, it is," I replied. "Look at fi g. 6. This
is a simple, balanced L-network .

The ca pacity, in this case. is provided by the
antenna element. because ;f the antenna is
sho rte r than resonance, it provides a ca paci tive
reactance across the te rminals."

"You mean you deliberately detune the
loaded dipole a bit so as to provide a capaci­
live le ad ?" asked Pendergast.

"T hat 's r ight ," I repl ied. "T he whole idea is
non-critical. For th is antenna, the coil is about
2 microhenries. I didn 't even attempt to detune
the antenna , because all that happens is that
the resonant frequency of the antenna is shifted
a bit f rom the no rmal va lue when the center
coil is inserted. and the trimming action to
shor ten the antenna merel y re-establishes reso­
nance. Since th e whole antenna is cut-and-try.
I decided to just add the co il and see what the
result s were. The first try resulted in an s.w.r.
of a bout i .s -to- J. I took o ne tum off the cen­
ter coil to readjust the impedance match a bit
and votta ', The s.w.r. at resonance was about
1.2-10-1 ( fig. 7) . The bandwidth at the 2.5-10-1
s.w.r. points was about 40 kHz."

" Pretty nea t: ' admitted Pendergast "How
did you ad just the loading coils?"

"You can zero-in by lowering the antenna
unt il you can reach the center coil with a grid­

[Continlled on page 66]
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Fig. 6-The dipole element can form a portion of
a network whose input impedance over a small
range of frequencies is close to 50 ohms. The
d ipo le element, when loaded, as shown in the to p
illustra tion, has a low va lue of radiation resis­
to nce and loss resistance whose sum is a function
of the degree of loading (a nd the overo ll length
of the anten na ). This low im pedance can be
mode a pa rt of on equivalent pa ra llel resonan t
circui t in which the toto l rad ia tion resistance a p­
pears in series with the reactive branch of the
circuit <Ce nte r illustration}. The input impedance
of such a circuit varies nearly inve rse ly with re­
spect to the radiation resistance R~ of the d ipole,
thus the very low value of radiation resistance
of a loaded dipole may be tra nsfo rmed to a
larger value which will match the impeda nce of
the t ra nsmission line (lowe r illust ration >. The radi­
a tio n re sistance of the dipole ca n be ma de to
appear as a capaci tive rea cta nce a t the dri ving
point by sligh tly shorten ing the element po st its
no rmal resonan t length. The inductor (l ,) consists
of a sma ll coil placed across the te rmina ls of the
dipole. The l /C ratio determines the t ransforma ­
tion ratio of the network. Typica l values for l ,
are shown in the graph for 80 meter operation.
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"Well. with a 50 ohm line, you are in
trouble," sa id Pendergast. "T he S.W. r. on the
line will be no better than 2-10·1 at the reso­
nant freque ncy, and will be worse off-frequency."

"You are so righ t," I repl ied . And since the
antenna is very short , the operating bandwidth
is going to be small, so the s.w.r. is going to go
up rather rapidly when the antenna is operated
off-frequency."

kH,

Fig. 7-The s.w.r, response of the loaded 80 mete r
d ipole of fig . 5. Bandwidth between the 2.5 s.w.r.
points is just about 40 kHz. S.w.r. at resonance
(3787 kH z) is 1.2-to-1. It was d esired to move the
resonant fre quency up to 3805 kHz a nd this was
d one by removing 3 inches of wire f rom each

tip of the d ipole .
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Gain in db
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Tobie I

Antennas
If at all possible. select an antenna that

o ffers some gain over a dipole. Commercial
yagis and quads are not the only types of
antennas that provide worthwhile gain in
compar ison to a dipole. There are several
types of wire arrays that actually have some
advantages in terms of portable setups. Obvi­
ously. the fact that the wire and supports for
such an array are highly portable is the first
advantage. Beyond that is the fact that typical
wire arrays require no critical tuning of element
lengths. and offer multiband capability when
fed through an antenna coupler. as most are.
Further. these arrays are bidirectional with
the result tha t one can transmit equally well
in two directions without having to rotate them.
The "SI K" (see CQ. November. 1971. p. 16 )
is my favo rite and is an excellent performer.
offe ring excellent gain with a minimum of cost
and effor t. Two others are offered fo r your
consideration.

First. the Vee beam requires th ree supports
and is very easy to erect. The antenna is fed
at the apex of the Vee through open line
which is matched to the transmitte r throu gh
an antenna coupler. Leg-length is not particu­
larly critical as long as both legs are equal.
Whil e maximum gain will occur with the com­
binations shown in T able I. the antenna will

Let's add to the ideas offered on Field Day
in the May 1974 QRPp Column. An tennas re­
main the crucia l factor in any FD effort, so
a few words on that subject first.

Fig. I-A Vee bea m. Tab le I be low g ives L,
Angle A a nd gain fig ures.

- - ----------

4watts
500m w
Iw
Iw
4w

220 QSO's
137 QSO's

55 QSO's
79 QSO's

439 QSO's

"2 13 Forest Ave., Vermillion. SD 57069.
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BY ADRIAN WEISS,* K8EEG

A d e finite part of FD is e njo ying Na ture in he r
prime, and this picture illustrates the point I K6TG
pushed the VW to the 9650 ft. level nea r the
Sonora Pass in the Sierra Nevada ' s for a port­
able CA eso Party outing . A pair of 2 X4 's
spl iced together provide the cente r support for
a dipole. Worked to the tune of 80 eso's and

first prize for the SJV sectio n.

P
LOW·LOW POWER OPERATING

Field Da y Aga in!
Well gang, Field Day is here again! I hope

that the interest in doi ng fie ld day the QRPp
way will increase even more this year than
last. 1974 was a grea t year for the QRPp
effort. Seven stations worked over 100 con­
tacts-quite an improvement over past years.
Chec k out the November, 1974 QRPp Column
for a run-down on activit ies last year.

So fa r we've awarded five M illiwatt Field
Day T rophies and you might be interested in
the recipients and performances recorded each
year. The list is:

1970 K40 CE
1971 WA6ABP
1972 W7DRA
1973 WA5WYO
1974 WMYP
1975 rrm

A sta tion may win the award every third year ,
so the fie ld is open for newcomers each year­
give it a try! \Vhether you win or not. you'll
have a grea t time-unless. of course, Mu rphy
strikes hard.



exhibit worthwhile ga in eve n when those com­
binat ions a re not exact ly followed, The Vee
beam will per form well on frequencies higher
than its design frequency. \Vith relatively short
legs (two wavelengths or so). the radiation
pattern will exhibit two broad lobes which
become narrower as leg lengths increases. See
Fig. I.

Second a va riation of the broadside array
known as the Lazy-H (see Fig. 2) requires
only two supports. The gain depends upon
th e element length and spacing. with maximum
gain occurring at the 0.6 wavelength mark.
T he open line feeder is connected to the center
of the phasing line which connects the ele­
ments. a point which insures tha t both branches
will be in phase Needless to say. the higher
tha t thi s antenna can be mounted. the better
the perform ance. The bottom elements ought
to be at least a quarte r-wave off the ground.
Radia tion is bidirection, perpendicular to the
plane of the elements. Leg length is not critical
as long as elements are equal. The antenna
will perform well on higher frequencies.

In the accompanying photo. \VA6ABP's ap­
pro ach for erecting a wire quad is shown ,
Four bamboo poles are used as space rs for the
two loops. A stable center support such as
\VA6ABP's tower is essential for this type of
antenna. Results were excellent.

News And Views
It seems like a long tim e has passed since

I've moved as ide and Jet some of the fellows
tell o f their expe riences. No better time th an
the present. Let's dip into the mailbag for the
remainder of the column. .. . Charles Krenke,
W2AXZ. 565 Prospect , Little Silver, N!
07739 writes: "Although I don', have QSL 's
fo r many of them. I would like to submit my
QRPp DXCC and WAS standings for the
column. I have worked 53 count ries with ZL

Fig . 2-A lazy-H broadside array. Dimensions:
Compromise fo r 20-15·10 mete rs, l = 33·40 ft.,
S = 16·24 ft. Note : maximum gain occurs at 0.6
wave le ng th spa cing. If the eleme nts (L) are a full
wave length, gain will be 3.8 db with .2 wave­
length 5, 5 db with 0.4 wavelength 5, and 6 .2

db with 0 .6 wave leng th S.

The WA6ABP FD setup showing the portable
tower sup porting a wire quod. Generator is in
fo regrou nd , a nd tent at base of tower. line sup­
porti ng mid dle spa cers is run off the ends of the
picture to ground sto kes. 500 milliwatts and this

setup was worth 137 aso's.

be ing the best DX. 49 sta tes have been worked,
KH 6 being the o nly remaining one for WAS.
My rig is the H\V-7 and it remains unmodified
except for some larger tuning knobs and small
bypass capacito rs added to the power supply
to reduce the a.c. hum. The selectivity has
been greatly enhanced by adding an !\IF!
CW F-2 audio filter. My antenna is mu lti-band
Zepp cut half-wave on 80 m using one-inch
spaced open wire feed line through a Johnson
matchbox. Inputs on the HW-7 are : 20m =
2.5w, 15m = 2w, 40m = 3w. Nearly all the
DX was worked on 20m." . . . Jess Lebow,
K8LQJ, 351 !\lower Rd ., Pinckney, !\II 48169:

The plu sh opera ting position (in a VW???)
ma nned by K6TG for the outing. A slo b of
plywood supports the Argonaut, a ntenna coupler,
and other equipment. While these accommoda­
tions probably don 't match what is possible in 0

luxury cor, they certainly beat laying on the
ground floor of a pu p tent!
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QRPP WAS Sta nd ings 1974

Cumulative QRPP OXCC Standings 1974
QRPP OXCC

"Just a little update since the last no te. Really
having a QRPp ball with 200 milliwatts into
a ground image vertica l with 24 radi als. I
now have over 100 QSO's in 31 states on 40m.

Best DX so far is W6. I just built another 200
mill iwall rig fo r 15m, but o nly 4 states there
so fa r, with WA the best DX. But I'm look­
ing for better th ings. I've galien the local
boys interested in QRPp now! P.S. I still
need SD!" . . . Don Karvonen, K8~]FO, 4433
14 th N W. Canton, O H 44708: " l ust a nole
from a new Q RPp enthusiast. A fter 300+
DXCC and 5 BD XCC. most of which was done
with less than 100 walls. I decided to give
QRPp a try. H ad a n HW-7 for a while which
whet my appetite. F inally latched onto an
Argonaut and then the fun began! In about
a month a nd a ha lf. I've knocked off WAS,
WAC, and 70 cou ntries . In th e c.w, port ion
of the S5 contest, I made a clean sweep o f a ll
75 sectio ns with the Argonaut in only 14
hours. Thai included three K H6's and two
KLT s, so it was no fluke! My antennas are
sim ple-a 40ft tower ho lds a Mosley Classic
33 and suppo rts a 137ft center fed , wi th the
center at 35ft and ends at 10 ft. Moral- you
can have a ball and still work your share
with QR Pp. Except for a weekly s.s.b , sked,
the Drake line sits id le." NOTE: K8MFO
turned the DX CC QR Pp mark in 56 da ys
from first day O il QR Pp! Th at seems to be a
record . No w DOli is sitting and waiting fo r th e
elusive cards. Patience! . . . Clem. \VA9R1\BI,
17939 Com mercia l Ave.. Lansing, IL L 60438:
"Still following your interesting colum n. Since
sta rt ing Q RPp. I have now had 30 QSO's
.at 3w and be low. Several have been with a
TX·) module and xta ls, and the rest on a
PM 2B which I put on the air last month. Have
worked ten different sta tes so far." Bill Grim,
W,'~IIIK . 1005 W. Ho bart. Knoxville. IA
5013 8: " I've been a QR Pp' r on and off ever
since I fou nd th at I could work guys with a
Heath VF-l v.I.o. running God only knows
how little power! 1 am now QRO with a
Swan 270 and Q RPp with an HW· 7. I do
most of my listening with the. Swan. I now
have an 80m inverted L configu rated mess
th at loads (sort of!), a 40m inverted V made
of stereo speake r wire, and a T H-3J R at 40ft
on an aluminum tower. I've had the H\V-7
for about six months and have worked 36
sta tes (without trying that hard during con­
tests). Wo rked over 100 guys in the 55 cover­
ing 29 sta tes in about 10 hours. I've mainly
used the HW·7 looking fo r DX and have 40
countries worked and what is amazing to me
is thai I've worked 26 o f the 40 in DX con­
tests! And sometimes in pileups! I'll bore you
a ll with a list: W, VE, HK 3. KL7. I A 3, KH6,
C R6. 9Y4, DL. KV4. SM. O H I, ZD3. 4C5,
ZS6, LU 5, PH , ZF I. G 3. PY I. KP4, KZ5. VP9,
YV6. PA~, OX3 , 5T5. Y U 2. ZU. U A9, UK 3.
F5, FG7. U K2G , EA2. OA4, UK2P. H A. H C! .
and 16. I sure enjoyed working 6 continents in

[Colltilll/ed Oil page 66 ]

K9BQl (2)
W9 PN E
(25m w)

W9 PN E (50
MW)
WA0AGN (2)
K8UQ (0.2·
80m )
K4FS/ m (.0 4)
WB4TNB ( 1)
W6J EO (2)

30 WA1 POZ!5 (2)
ZE7J V (5)

40m)
15 K4l0 (0.6)

K2VIV (5)
W~I YP (1)
WA7PCZ (4)

14 WA3HBT (5)
13 WA3UOS

(.3·.7)
12 K4BNI (3)
11 W4ZRP (2)

WA 6WJR (.8)
W6JVA (2)

10 WA2KTW (5)
W61EU (5)
W B4TN B (1 )

9 WA2WGS (2)
WNGWIE (5)

8 WGBRT (3)
7 WAI GZH (5)

K"FRP/G (2)
WA2M VQ (1)

5 WA 7W KO/ 0
(2.5)

3 WN80SM (2)
WN" KWO (2)

WB~CGJ (2 .5)
K8M FO (2.5)
W70J U (2 .5)
W2AXZ (2)
WAI0FP (2.5)
KI CSD (2)
WB8FSZ (4)

K8MFO (5 )
K4FS /m (5)

20 States
W9SCH (5) 11

24 WB40VX (2. 5) 11
23 WN 2TQE (2.5)
19 W B2FH S (2)

40 States
47 WN 2TN P (3) 42 W81lC ( 1)
46 W3AVM (5) KGSGD (2)

WN 6WI E (5) 41 W9PNE (O. l w)
WA8VPO (.8) W B9CWO (2)
WB2CMO (5) 41 WNtlKWO (2)
K00El (.27w) WI GWM (3)

45 WN40WB / 8 WA0UPO (2)
(2) 40 VE~ZK (2.5)
W7BBX/4 (.5) W0QP0 I7

45 W3VQ (5) (2 .5)
43 WB9H PV (2.5) WA2KTW (2 .5)

WN 80 SM (2) W4H lH (2)
WB8FGZ (2)

151 K40CE (5)
118 W 2GRR (5) 103
109 K8EEG/O (5) 103

W9PNE (280m w) K8BHG (.98)
KGG KU (2.5) K2BG (2)
W4UM (2) WA8 DDI (1 )
K8EEG /0 (.7) W9PNE (5)
WGIEU (5) Wpl YP (1 )
K4FPF (2) W4VN E (1 )
W/lQ2R (5) W5TVW (2. 5)
K8BHG (5) K4EXE (5)

29 WA3UDS
(.3-.7)

27 K4COR (3.5)
27 WA3APN (2)

30 States
39 WA7UKW /0 36 W8AVB (0. 2.

(3) 80m)
WA2WGS (2) WB"CJU (2 3 1
W4WHK (4) SSB)

38 WB9LGZ (2.5) 35 K60 VN (2)
W2ECW (2) WB9lKC (2.5) 3 1
WB9NOZ (2.5) xzvrv (5)
K4BNI (2) 34 W3HVO (2)

37 K40AS (4) WA3HBT (2)
37 W 5JlY (2) 33 WA9 RM M (2)

K0 FRP/0 (2) 32 WB9ASF (2)
WA8YTl (2)

49 W6BRT (3)
W2CRS (3
SSB)
W9PNE (3·
160m)
WA7PCZ (4)

48 WA6KGB (2
SSB)
WA8KNE /
6 (3)

47 W4ZRJ (5)
W9PNE (200
mw)

86 W4VNE (1 ) 32 W9PNE (280
80 WSTVW (5) mw)
66 ZE7J V (5) G5B IU (3 )
65 W B4WRF (5) 3 1 W9PNE (200
60 K6GKU (5) mw)
58 W2AXZ (2.5) WB 8FGZ (2)
56 WIJUB (4) 30 W8Ell (2)
55 K2f3G ( 5) K8BHG (3)
54 weQZR n-» 28 VE3BMV (2)
52 WAIOFP (3) 27 WABKNE/ 6

W 2CRS (2.5) (3 )
50 WABDDI (1) 26 K6SGD /
49 GaPG (5) EI7eJ

K4 EXE (5) 25 W3AVM (2)
4 5 WB0CGJ (2.5) W9SCH (5)
44 WA6KGB ( 5) 23 W3H VD (2)
43 KICSD (2) 2 1 K6SGD (5)
41 WA3GHC/Tf K6EI L12 (1 )
39 WAilZPT (5) 20 WB4QVX (2.5)
37 WA6ABP (.8) 19 WB9CWO (2)
36 W3HGX (5) K4DAS (3)

18 W4ZRJ (5)
17 W6BRT (3)

W3Q BO (2)
16 W4 UM (3·
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Although power output is rated at Y.z watt, the
price of the unit is only $22.95.

At th is point we were sufficiently interested
to obta in a unit and see what was necessa ry to
put it on the a ir. As it turns out. no modifica­
tions at a ll a re necessary to operate wide band
f.m. which is a llowable from 52.5 MHz to 54
MHz. All that is needed is a suitable micro­
phone and speaker. available as the H-33/ PT
ha ndset (for $5.95 ), an antenna. a source of
90 v.d.c. at 100 rna or so. and 6 volts at 112
ampere for the filaments and control circuitry.
Fig: :2 is a schematic of a suitable way to obtain
these voltages in a mobile installation. when
used in this manner. there is a lever switch in­
side the RT-70 which should be se t to the
FIELD position.

After fabricating such a power supply "or an
a.c. line operated version along th e Jines of
F ig. 3. and having decided that wide band f.m.
is what you want. hook up power to the rig.
Now tune to a desired frequency in the 52 .5

connector

Fig. 2-A simple power supp ly far the RT-70 trans­
cei ver. An c.c. ve rsion could be fabrica ted, apply­
ing the proper voltages to the pa wer con necto r

pins a s shown.

- 54 J\f Hz ra nge. (remember you have ::!:
15 kHz deviation while most 6 meter repeaters
a re us ing ± 5 kHz devia tion and you operate
only in a simplex mode so you will probably
not be compatable) connect a suitable 50 o hm
6 meter antenna. the handset. and you are on
the air! All controls should be sel f explanatory
except for the CAL position of the dial light
switch and the AN"T ADJ position o f th is sa me
switch. The CAL position provides I MHz
markers ( .0 1% accurate ) throughout the
range of the receiver for calibrat ion purposes
(at 50, 51. 52, 53 and 54 MHz for example)
a nd should be used to assure that you are in
the band.

The ANT AOJ position is used in conjunction
with the antenna matching capacitor accessable
from the top of the unit. \Vhile in this switch
position, with an antenna connect ed. the
ca pacitor is simply adjusted for maximum
quieting. No external signal is required as you

VOl lltll f,

:~:

o

OJ F ..

• '/ .. _:"Iirl

0 .-. -.• •, .
.'-'! -. f.J

•
AU040 • ""'"

Fig . l-Front panel layout of the RT-70/GRC unit.

' 5 Mel ville Lane, G rea t Neck, N.Y. 11023.

MATH'S
NOTES

O UR topic this month constitutes a slight
d igression from o ur normal format but afte r
seeing the "bargain" we a re about to desc ribe.
we felt that we would like ( 0 make our readers
aware of th is item in some de ta il.

In our normal search for components and
surplus " fin ds" to pass along in M ATH' S NOTES.
we came across a series of military surplus
gear that seemed ideal fo r amateur use. T his
gear is the G RC series of transmitters. re­
civets. and transceivers, some of which cover
the 10 meter a nd 6 meter bands.

F urther investigation turned up one unit in
this series tha t sounded like a "natural" for 6
meier f.m. mobile use and it is the topic for
this month.

The unit I am referring to is the RT-70/GRC
or RT-70A / GRC (a slightly later version ) both
of which are surpris ingly sma ll lightweight
tra nsceivers with th e foll owing features:

Freq, Range - 47 - 58.4 MHz. continu­
ously adj ustable

Type of Sig: n:d s-F.J\1., ± 15 kH z deviation
Receiver type - Dual conversion. always

tuned to the sa me frequency as the trans­
mitter

Scm~ith: ity-25 db signal to noise ratio at 1
microvolt input

:\1isccllaneotl. Fully adjustable squ elch.
push-to-talk operation. built in .01 % cali­
brat ion. easy to obtain portable radio
type tubes, etc.

BY IRWIN MATH,* WA2NDM\
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Fig . 3-An c.c. line power supply. Be sure to mount zeners on a su i ta b le h eat sink. Resistor

values may h a ve to be varied depending on t ra nsf o rm e rs u sed.

are a lso tuning on the internal I MHz marker
and you simply perform this adjustment at a
convenient I ~I Hz spot on the dial.

Fig. 4 is a block diagram of the rig, All
stages are for the most part self explanatory.
I would suggest studying the frequency control
scheme however. as it is an interesting method
of co ntro lling a transmitter and receiver with
o ne crystal. A simplified block of the important
points o f this scheme is shown in fig. 5.

\Vhi le we have not done any actua l conver­
sion on thi s rig yet. there are seve ra l additional
suggestions we would make along the lines of
a few changes that could make it into a very
versa tile and usable 6 meter rig.

1. First o f these would be to add the two addi­
tional crystals to the 15 MHz osc illa tor setting
the stage for repeater operation as explained
in fig. 5.
2. The addition of a solid sta te f.m. detector
instead of the di scrimination is also quite
desirable to a llow adequate recovered aud io
from the much narrower -+- 5 kHz devi ation
used by amateurs. Suitable circuits. particularl y
wi th our o ld favorite. the 5111 from Sig­
net ics have been published in the literatu re as
well as. inc idently in ou r April. 1975 col umn.
Narrow banding the Lf.'s could probably be
done by simply cutt ing out the swamping re­
sistors in several stages and realigning the

Modulaled
Power 0'i0C IIIat 01' Aud IO

ofmpl lflt"f 0, lVer MIller IVof fldblel amphfler
/ 50MHz / ""' 50MHz / ""' 35MHz / '" / M"

3B2 30 4 304 3A5 30 4

" , " " -' "
15MHz

To
15MHz "antenna IL4 U-J-OSCI U,1I0r '\..

~
2nd Mill er 41h IF

h I. 2nd. 00" tsr and 2nd
lst AF 3,d IF OSC Illator hmrter

""' 50MHz / " 15 MHz 3 staqt's 15M HI / '" 14MHI 3 steoeslAE 4 IU4
IU4 IRS

IL4

" -' " -' -'
tst MIller 68MHI ~

doubling to
13.6MHz -=-

1.4MHI
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Fig. 4-Bosic block d iagram of the RT·]O. / ""' D,_ Aud IO ~
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Model 405 Linear

- -

Argonaut

$319.00
159.00
27.50
99.00

ArEonaut. Model 505 .
Linear, 100 Walt, Model 405 ..
Power Supply for 505 only, Model 210 ..
Power Supply for 505 and 405, Model 251 ..

The sustained demand and the enthusiastic comments from happy Argonaut
owners are music to our ears. We designed this portable pair to be fun,
and you r response teils us that iI's just what you've been looking for.
The Argonaut and it 's companion , the 405 Linear,
are here to stay-thanks to you.

Rece....er miller

Fig. 5-Frequency contro l scheme for the RT.70.
Note tha t the modulated oscillator could be a
switch selected crystal oscillator and the 15 MHz
oscillator could have two additional crystals, ±
600 kHz of 15 MHz g iving 3 frequency modes of

operation from 1 crystal.

•

To lF

"....

Modulated I

and ....arlab~
oscillator

15MHl

35 - 39MHl

35-39MHl

5O -54MHz

Millet'

15MHz

15MHl
etvstal controlled

oscillator

From RF amplifier

5O-54MHl
to driver - --{

I wish to thank Fair Radio Sales Co. Inc.,
1016 East Eureka Street, P.O. Box 1105, Lima,
Ohio 45802 (4 19-223-2196) for graciously
supplying the equipment and manual and indi­
cate that they have all items in stock at the
following prices:

[Continued on page 66)

whole i.f strip.
3. If one wishes to continue to use the handset
with its carbon microphone, a simple resistive
divider or level control in the microphone
amplifier stage should allow ± S kHz devia­
tion to be achieved. A crystal or ceramic mic­
rophone could be employed also by a slight
rearrangement of components. Once the devia­
tion is reduced to ± 5 kj-lz, the entire 6 meter
band can then be used with this rig.
4. The 3Q4 audio output stage could also be
modified. by changing the output transformer
(or using other taps'l), to drive a small speaker.
5. And finally, because the rig is f.m., a simple
outboard transistorized amplifier could be
added between the RT·70 and the antenna in
a 2 meter style to raise the output power to
say 25-30 watts and similarly, a preamplifier
utilizing FETS could be employed to jack up
the sensitivity of the receiver if necessary after
the other modifications are made. One pre­
caution here is that some means would have
to be provided to protect the input of this pre­
amplifier from the r.f. present in the common
antenna circuit.

At this point I might add that all circuitry is
qui te easily accessable and the technical manual
fo r the unit is available and an absolute neces­
sity for anyone planning a detailed conversion.
This manual is very complete and literally ex­
plains the unit part by part.
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BY HERBERT S. BRIER,* W9EGQ

CQ OX?
Some contributors to recent "News and

Views" have taken opposite positions on the
old question as to whether the average U.S.
amateur can work more foreign stations by
calling "CQ OX" or by calling individual sta­
tions. If we define "DX" as stations at least
2000 miles away and located in another coun­
try and an "average" amateur as one using a
maximum transmitting power of 1SO watts
and a non-directional antenna, there is no real
qu estion that most of the time. he will work
more DX by calling individual stations than
by calling CQ, OX or otherwise. The reason
is simple: nu mbers.

Why should a DX operato r answer your
routine CQ and have one chance to make a
contact when he can call CQ himself and take
his pick of many stations calling him? Further­
more, probably every time he signs off with
one station. addit ional stations will call him
until the band fades out or he leaves the air.
On the other hand, if you consistently have a
stronger signal at the OX location than your
competition, you are going to get more than
your share of replies, especially if you are
located in one o f the less populous call areas
or states, such as WN7. Wyoming, Idaho, Ver­
mont. and Delaware, and your sending is easy
to read. But will you be able to hear the re­
plies? It constantly amazes experienced arna­
teurs who listen in the Novice bands how often
they hear OX stations unsuccessfully answer
Novice CQ·s.

Calling Individ ual OX Stations
\Vhen you call an individual OX station.

your chances of raising it a re best when it first
gets on the air. You will not be the only
operator scanning the band for DX to call. But
many of these listeners do not reall y dig down
into the receiver noise to hear OX. Rather,
as soon as they hear a loud signal calling a
DX station, they swish their v.f.o's down to
the same frequency. wait for the caller to stand
by, and listen for the DX sta tion on the same
frequency. And when the original contact is
finished, the y call the OX sta tion themselves.

"385 Johnson St. , Gary, Ind. 46402.
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This is an easy way to locate OX, but it is a
hard way to work it. After a couple of calls
by loud signals, more and ' more join the "pile
up" of calling sta tions. Compounding the dif­
ficulty , many of the late-comers never actually
hear the OX station; instead, they simply call
when anybody else calls, making it doubly
difficult for the operators who are actually
hearing the OX station to make a contact. This
sort of nonsense just doesn't exist in the Novice
bands, by the way.

When you locate a OX station calling CQ,
carefully listen to his fuJI transmission. because
sharp DX operators often send instructions like
"US," or "010." etc.• to notify listeners that
they will listen for replies 5 kHz above or 10
kHz below their transmitting frequencies in an
effort to thin out the interference on their sig­
nals. The effort is seldom entirely successful,
because many callers blithely ignore the OX
station's instructions. Some of them defend
their actions by saying that they are using
transceivers and have to transmit and receive
on the same frequency. Apparently their trans­
ceivers do not have calibrated dials that they
could move a trifle each time they transmit
and receive.

One good th ing that a big "pile up" can do
for you is that , while your competition are
hissing and snarling in it, you can frequently
move to another section of the band and raise
another OX station by calling "CQ OX." You
might even raise the station that the howling
mob thinks is on the bottom of the pile. It has
happened to me several times. As has been
said before, working OX is an art. not a sci­
ence. in which botfi operator skill and receiver
performance are more important than trans­
mitting power.

The most obvious deficiency of many re­
ceivers used on c.w, is insufficient selectivity.
The rule of thumb is that if you can read
phone signals on it, your receiver has inade­
quate selectivity for optimum c.w. work . Many
newer model s.s.b. Zc.w, receivers (and trans­
ceivers ) have provisions for optional, high­
selectivity c.w. filters , and older receivers used
by many Novices incorporate variable-selec­
tivity crystal filter s. In addition, past issues of
CQ and other amateur publications describe
and advert ise high-selectivity, audio-frequency
fi lters to be inserted between the receiver and
its speaker or headphones. Any of these filter s
effectivel y widen the ama teur c.w. bands sev­
eral times. The increased select ivity also in­
creases the effect ive sensitivity of the receiver
by rejecting noise outside o f the filter pass­
band. Many amateu rs neglect to use the filters,
because they make it necessa ry to tune the
receiver much more precisely in order not to
pass over signals. The filters may also make
the signals sound different. Probably the best
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way to get maximum benefit from the fi lter
is to use it most of the time. Switching it into
the circuit when the desired signal is already
covered up by interference improves the possi­
bility that you wi1l never find it again.

" Fro m 5 Walts 10 1000 Walls"
Radio Shack has a real winner in its new

publication, From 5 Walls /0 1000 WallS, The
8~ x II ," 153·page, spiral-bound book is a
complete programmed course in amateur radio
that wi1l take an interested person with no prior
code or electronic knowledge past the perilous
land of the CB to a Novice, Technician, o r
General c1ass amateur license.

Chapter one teaches the code via the printed
page but advises the student to graduate to a
recorded code course or code practice on a
shortwave receiver as soon as possible. The
remaining three chapters are what impress us,
however. Each time a new electronic term,
such as current, voltage, resistance. conductor.
semiconductor. etc" is introduced. its basic
concept is explained in simple language illus­
trated with pictures, drawings. and diagrams,
Next, sample problems and multiple-choice
questions test the student's grasp of the infor­
mation. The thought processes necessary to
answer the questions are then outlined. F inally,
the information is summarized for easy review
later in the course. The new book should be
of definite value to anyone studying for a
Novice, Technician, or General c1ass license.

From 5 W alls /0 1000 Walls, Cat. No. 62·
2056, is available for 52.25, from any Radio
Shack sto re,

News And Views
We Goofed Department! John Sanders, WB4·

ANX. ARRL Vice Director, Delta Division,
2149 Heatherly Rd., Kingsport, Tenn. 37660,
points out that, if FCC 20282 goes through
unchanged, only Advanced. Experimenter and
Extra licensees will be eligible to act as prin­
ciple examiners for by-mail examinations . ..
Supplementing our remarks in the earlier part
of this column, Gil Baker, W5QPX. 101 Rita
Blanca Trail. Amarillo, Texas 79108, reports
that lasl faU , he operated from G uatamala, El
Salvador, and Nicaragua and tried to give WN's
a new country wi thout much success. "I heard
many signals 56 or better. bUI few of them
seemed 10 be Iislening- just CQ'ing. Even
though I was running high power to a beam,
in good locations. I got very few responses to
my CQ's, even though I tuned 10 kHz above
my frequency for replies. I also tried calling
'CQ WN' on s.s.b., as I have heard other DX
stations do quite often, with few takers. So,
WN's tune the band more. and muchas
DX 73. Gil , ex·HT4IM, 2nd Op, YSIWPE,
YN41M , YN4IM/3,"

Michael Wrobel. WN1\llJ. 1271 Erhardt

Jennifer " Je nny" TI lghman, WN4MHW, 5428
Lone some Pine Drive, Kingsport, Te nn. 37664,
received her ticket a month before her 12th
birthday (Feb. 23, 1975) , Her first contact was
with TI2WX (Costa Rico) who was on phone on
15 mete rsl She already has 44 states and several
South Ame rica ns worked. Jenny's dod, WN4­
JLW, passed the Advanced test, February 5.
Their transceiver is a Heathkit 58-102, and their
proude st possession is their new Hy-Geln TH6­
DXX triband beam. We are sending WN4MHW
a 1-year subscription for CQ for her winning
picture. Why not try your luck? Send a sharp
picture, preferably black and white , of yourself
at your sta tion controls and some information
a bout your radio career to: CQ Novice Shack
Photo Contest, clo Herbert S. Brier, W9EGQ,
385 Johnson 5t.. Gary, Ind. 46402, and we will
do the rest. Even if your picture doesn 't win,
suitable picture s will be published as spa ce

permits.

St., Union, N.J. 07083, has a station many old
timers would envy. Collins KWM2A trans­
ceiver, Hy·Gain TH3MK3 , 10, 15, 20 meter
beam on a 40-foot lower, a 40-meler dipole,
and an SO-meier inverted-V antenna. He also
has a frequency counter to check frequencies.
Michael has 28 states confi rmed and has
worked Austria, Brazil. and the Panama Canal
Zone. Unforlunately, neither of the two color
photos he sent are sharp enough for magazine
reproduction . . . Ted warnock, \VN4J\\"N,
5781 W 2 Ct ., Hialiah, Fla, 33012 has 48 states
worked and confirmed and 23 countries worked
in six months. He uses a Heathkit HW-1 6 c.w.
transceiver, and three antennas, an 80-meter
dipole. a 40-meler vertical. and a rotary 15­
meter dipole. WN4JWN is the Net Control
Station (NCS) for the new Novice Early-Bird
Net meeting weekdays on 7105 kHz at 1100

[Continued on page 65]
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Caltsign Block
K IA thru KOZ
NIA thru NOZ
WIA thru WOZ

KIAA thru KOZZ
N IAA thru NOlZ
WIA A thru WOZZ

N IAAA thru KOZZZ
N IAAA thru NOl Zl
WIAAA thru WOZZZ

AA 1A thru ALOZ
KA 1A thru KZOZ

I leiter, I digit. 2 leiters

I letter. I digit . I leiter

USA Prefix Allocation
In March the FCC released information on

Amateur call sign composition which included
the "N" series as the Amateur call. A format
definition of all calls was also included a nd is
shown below :
Composition 01 Collsitm
I leiter, I digit. I leiter

1 letter. I digit. 3 lette rs

department will be covered a nd this will
make it self-sufficient.
"The contest operato r does not pay a ny fee
to have his contest logs chec ked or to have
h is score published in QST. The traffi c man
does not pa y any fee for a BP L award (ex­
cept for the medall ion ) or to have his traffic
count published. No fee is charged for any
frequency measuring test.
"Why single out the DXer? I don't mi nd
shari ng the cost if the expenses in the depart ­
ment a re excessive. but I do feel th at part o f
my A RRL membership fees should be used
to operate this department just as tthey are
foran y other interest."
Mike has so me interes ting points and he

fee ls that the fees will discourage Amateurs
from pursu ing DXCC.

T YPICAL June conditions produce fine 20
meter openings over the North Pole during
evening hours. however it will be interesting to
observe the effect of the extremely low sun­
spot count which currently exists . If the Polar
openings do not occur Serious DXers will have
to fight the static of 40 and 80 Meters in hopes
of catching some rare Southern Hemisphere
DX. In any case it would be worth the time of
a ny DXer to note the comment on Propagation
Predictions which is made elsewhere in this
co lumn.

DXTRA
As you may have hea rd ; DXers obtaining the

ARR L DXCC Award and endorsements will
have a new schedule of fees on June J. 1975.
T he AR RL has stated tha t they wish to make
the DXCC progr am fin anciall y self-sufficie nt.
The CQ DX de partment is neutral o n this issue .
However long time DXer W J DGJ has some
interesting comments on the matter. Mike states:

"M y understanding is th at with the new in­
creased fee s the operating costs of the DXCC

BY JERRY HAGEN,* WA6GLD

"

,

P.O . Bo x 1271. Covina , C A 91722.

O n the left is Ja ck, KH6CHC who has been a c­
tive in CO Contests and on the right is long-time
DXer and KH6 QSL Burea u Manage r KH6DQ.

(Photo by W6NJUJ

The WPX P rogram

Mixed
478..__.G4 BU E 479 WB2IWH

C.W.
1384_._0 K ICIJ 1386._ D L2KL
1385_ .0KIBLC 1387_ YU3NP

2 X SSB
840 ._.. G4BUE 84 L _..W A IEUO
842 ,.....WA6GF H

Endorsements
M ixed : YU1BC D-I OOO. WA5VDH·850. W B4SIJ·800.

JAIBN -M O. WB8AAX·550. WA4SPC. G4 BUE-4S0
CW : WA2HZR. W4WSF-6S0. O KI CIJ -SOO. WB8AAX­

450. O KI BLC. YU 3NP-400. DL2KL-3S0
2XSS8 : ODSBA-I OOO. Cfl P K·800. YU1BCD-7S0. WB·

4KZG-700. W7KOI-500. W4UPJ-4S0. G4 BUE-400
160 Meters: G4 BUE
80 Meiers : SM4--3958. G4 BUE
20 Meiers: WDXSF EB. G4BU E
Asia : SM4-39S8
Europe : 14BFY. YU3Nr . G48UE. WAI EUO. W4UPJ

Complete rules for WPX ma y be found on page 67 of
the Februa ry 1972 issue of CO. Application forms and
reprtnrs of the ru les may be obtained by sending a
business size. self-addressed stamped envelope to WPX
Award M an ager. P .O. Box 1271. Covina. CA 91722.
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K8 UDJ 750
weS F U 750
CTILN 74 9
WA5LOli 74 9
PY4A P 735
KiB LT 733
K7 NH G 719
W A 6EPQ 713
P A ttVB ..........••706
W 9 ZTD 700
WAIICPX 693
W A 6TA X 6.')5

WAiJ"KDI 82-1
SMiTV 822
W A 6JVD 812
W 6NJU 811
W 9WHM 811
WB4SIJ 808
lUX 803
S M6 D HU 803
W 3YHR 798
K2ZRO •.........•.782
JAIAG 765
K6ZDL 750

K6snR 887
Y U 20B 88 1
W 4WSF ....•••.•.877
D L ICF 872
K2AAC 863
W-IU YU 859
G3DO 8-19
W A5von 8-19
W fil SQ 8-1 7

l fi S F 893

W ..BQY 1027
WB2FMK 1020
ON4QX 1017
PAJlSNG 1017
Y U 2DX ......•...•.995
VUIBeD ....•...987
W9FD ....••....••••984
W B -I KZG 9#;0
Y U I A G 9:>7
W 41 C 950
DLIMD 940
K1 S H N 93 -1

WPX HONOR ROLL
The WPX Honor Roll is based on confirmed current prefixes which are submitted by separate
application in strict conformance with the CQ Master Prefi x List. Scores are based on the
current prefix total. regardless of an operator's all-time prefix count.

Mixed
W~'AU R ..••......929
W A 2EAH 900

W 4LRN 1400
F9 RM II R7
WA 6MWG 11 71
V E3GCO ll ~ 2

W 4e H, W 1129
W SLY 1116
\\' 6T CQ .... .•....1106
W 3P V Z 11 03
W2N UT 1093
W 8Ro e 1072
W 3GJY ...•......1052
DJ 7CX 1058
W 3GJY 1052

I

I

\V 8 LY •......•....II OI
W 8 KPL 10 64
W 2AIW 972
DLt QT 95 1
W 9FD 903
WD2FMK 890
ON 4QX 88 .'i
\V 211 0 885

WA 6MWG 845
Y U IB CD ....•...•.817
VK3AHQ 809
G2G~1 80 1
K7ABV 801
VOlA W 798
WA6JVO 783
DJ 7CX 782

C.W.
W 4BY U 7#; 8
Y U I A G 760
W fiT CQ 75 8
K I SIIN 746
W 3ARK 739
K2AA C 736
S M5UN X 706
16S F 702

W-IIC 700
O K2 DB 693
W 61SQ #;85
K6ZDL 656
WA2lfZR 650
K2ZRO 649
WA 5VDII 638
KILW I 629

VO IK E 614
V E40X 600
OK 2QX •...........600

2XSSB
W -INJ F 1200
F 9RM 113;")
I,A MU 1061
W 9DWQ 987
I RK DB 98 5
l a ZV 982
DL90H 9.'i4
JI P I J C 954
W A 6MWG 93 0
CT I PK 923

W 6T CQ 9 10
P AeSNG 9 08
W-"YOU 88·1
K2POA ,1183
Z U NS 87.1
14ZSQ ....•.••.... ..86 1
DLLID 858
F2~IO 835
I T9JT 833

W 6RKP 822
DK 2BI 820
W 3DJZ .,IH8
WB2NYM 80fi
\"' -II C 800
PY3BXW 776
W 3YJl R ••..•..•••773
18YR K 766
G3DO 765

OKIMP 763
Y U lB CO 757
KI SH N 753
IlJ7CX 752
WA 2 EAII 750
W A 5V DH 650
WA5 LO B 747
OE2EGL 730
Y U I A G 727

W 6YMV 720
WH 4SIJ 708
WB 6DX U 708
WA 6TAX 705
CX 2CN 702
W B4 KZG 700
W 2EII U 659
CR71K 618
U LCK G08

NA I A thru N ZOZ
WAIA thru W ZOZ

2lellers. I d igit. z Jet ters AAIAA th ru AlOZZ
KA IAA thru KZOZZ
NAIAA thru NZOZZ
W A IA A thru W ZOZZ

2 letters. I digit, 3 letters AA IAAA thru AlOZZZ
KA IAAA thru KZOZZZ
NA IAAA thru NZOZZZ
W A IAAA thru W ZOZZ:Z

There is speculation that the expansion of pre­
fi xes will be used in conjunction with the re­
structuring of the Amateur service which is now
being considered.

Propagation Predictions
w ith the rapid drop in sunspot act ivity during

the last year. your DX log is likely to look quite
thin- at least this Ed itor's does! Let's face the
facts. with a smoothed sunspot number in the
20's we can't expect to ha ve the a lmost round the
clock openings on 20 meters and those nice J5
and 10 meter DX openings. Thus the DXer must
become much more selec tive in his operat ing
habits to keep his log from being bare! During
the past year CQ has published several excellent
a rt icles on pred icting D X conditions. a nd spon­
sors the D ial-A-Prop service. T he Nat io na l
Bureau of Standards has added more propaga-

The CQ OX Award Program
C.W.

17S..... I2 BVS

Endorsements
} X SS B .. 3.SI'7M Hz- O l6KG

Complete rules a nd a pp lication fo rm s for the CQ OX
Award prosram m a y be obtained by se ndi ng a business
size, self-addressed stam ped env elope 10 OX Editor. P.O.
Bo x 1271. Covina. CA 91722.

388 ._. K4ZYU
389 ._ . DK6K K
392 __W9Y RA

2 X SSB
390 __WB2G UB
39 1__.J A 3A EV

SM3DMP is 0 communications Engineer a nd a lso
find s time to collect QSl's fo r a wards.
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20 Meter Phone
7_ _W 8CNL
8 .I5FCK

The WAZ Progrom
Sing le Band WAZ 20 Meter C.W.

6._ ..WA1JMP

S.S.B. WAZ
125.5 _ . JA)FD
1256 .__ WAJ4l-1ZP
12S7._ .SMSBM
12.5 8.__ 0J6QP

12.5 L ... EA3J K
12.52._ . DL6SW
1253 _ W4WRY
1254 .__.W 40 Q O

C.W.-Phone WAZ
3S08_ .J A IQ X Y 3823 .__W4A FS
J809~ JNIAXV 3824 _ W BSBLF
3810 _ JI(JVRQ 382S._ I3 MQ
38tl _ J A3 BQ E 3826 _ H A I VE
38 12 .VESCJ 3827 .__ WBSDIZ
38 B __.. SP2 BMX 3828 16RO F
3814 __ ._ WSSBX 3829.__.DUVV
381S__ W8SYR 38JO__ D K3UG
3816 W9MYG 3831 _ SMS RH
3817 _ W A3 A XQ 3832 _ SMRl D L
38 18_ W A8V H V 3833.__ GI3JEX
3819 ISLAN 3834 .__DJ4 KO
3820. . F31J 383S..__.D K6N N
3821_ _FSRS 383 6 __ YU2QK
3822 _ W 2CUC

QSL Infonnation
A.f,XVB via G.fO LG VP2D~1 via WA I ABV
CT2A K via W311NK VP2G RN via W..YHB
CVSB vi a W 6TCQ VP2LB H via K2IGW
EAS A X via K tWPS XQ 9BIJ via CE2 A A
F K8BB via OJ9ZB ZIo'IAU via WA4RTC
F l"7AK ( 'is ARR L ) K3BSY 3C IAGD via SM3CXS
n c rEE via W AST DY ..XUS via W A2KWP
H DI QRC via WA~TDY -IZ..1A1 via W A 2KWP
H C;QRC via W A8TDY ..ZU D via WA2KWP
H K .a CY X v ia WA2KWP 4Z4 N NK v ia WA2KWP
HR6SWA v ia W 8CNL STSCJ v ia W"BAA
JX2 HK via L A3JQ SP 6E Z via WIRED
OF-GIIZG via W 2VMH 9J 2SJ via W3HHV
P 29UC via W A71 L C 9XSKE via W BZEOO
VKIAK/N I via W 70K 9X SPT via V E3 DO Z
VP 2A via W5NDP 73. J erry. WA6GLD

Phone WAZ
504 W4DQD 505 .__ DHST

Com plete rules for the Single Ba nd W A Z program ap­
pear o n pgs. S7·58 o f the December, 1972 issue of CQ.
Com plete rules for regular WAZ a re found beginning on
pg. 46 of the April, 1975 issue. A pplica tion blanks and
rep rints of the rules fo r all WAZ a wards may be ob­
tamed by send ing a self-addressed, sta mped envelope to
t he Assistant OX Editor, P .O . Bo x 20S , Winter H a ven,
FL 33880.

20 meter band were poor as predicted and the
15 meter band was open for only a period of
several hours. As predicted, condit ions im­
proved on Sunday, but were still poor. The
following weekend prediction was high normal
for both April 51h and 6th. The prediction was
again accurate as the 20 meter band opened to
VIS, UL7 and UA9 on Friday evening (April
4 ) and a plentiful European opening was ex­
perienced from the West Coast on Saturday,
April 5th. On Apri l 6lh 20 meters was still
good, however some degradation was noted.

Thus it appears that the Short Term Propaga­
tion Pred iction Method outlined in the March
Issue of CQ is indeed a valuable aid to the
DXer.

Shown at the Foothill College Amateur Radio
Club Station is Eddy, W6KHS. In Februory 1974
the Club sig ned KK6WSl for the opening of their

Electronics Museum.

tion informa tion to \VWV, and CQ's Propaga­
tio n Editor provides the "Mai n-Avl'rop" service.
\Vith all these aids the DXer can make his oper­
ating habit s more efficient and perhaps can plan
to be active at the times when conditions are the
best.

In the opinion of many DXers (including
th is editor) the most significa nt indicator is the
short term Propagation Forecast Article in the
March 1975 issue of CQ ! This art icle details
how to use Propagation information from the
CQ Propagat ion Column and Solar Flu x and
Geomagnetic Activity information which is
avai lable from \VWV broadcasts to provide
short term propagation predictions.r The short
term is 28 days which is one rotat ion of the
sun and allows the ama teur to project for 28
days based on the previous 28 days data. The
rat ings used are: above normal. high normal ,
low normal, below normal and disturbed .

In late March. W4 UM F released his forecast
for the period of March 26 thru April 15. The
forecast included 4 weekend days which were
closely monitored by your DX Editor. For
March 29th {the fi rst day of the 1975 WPX
Contest) a rati ng of below normal was fore­
cast with low normal being forecast for March
30. On the West Coast, DX openings on the

l"A Breakth rough in Simplifying Ionspheric
Propagation Forecasts." Jacobs, G., and Cohen,
T. 1., CQ, Mar. '75 p, 16.
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Gil, YN41M operating from Bluefie lds, Nica ragua
during 1974. G il sig ns WSQ PX from his home

OTH in Amarillo.



Contest
Calendar

BY FRANK ANZALONE,* WIWY

Calendar of Evel1ls
June 1 WAB LF C.W. Contest

°June 6-9 CHC/ FHC/ HTH Party
°June 7·8 RSGB National Field Day
June 14-15 ARRL VHF QSO Party

oJune 21 ·22 All Asian Phone Contest
June 28-29 ARRL Field Day
July 5-6 Venezuelan Phone Contest
July 5·6 OL QRP C.W. Contest
July 5-6 Area Code Contest
July 12-13 Ten Ten Net QSO Party
July 12-13 ARRL "Open" CD C.W.
July 19·20 ARRL "Open" CO Phone
July 19·20 Colombian Contest
Ju ly 19·20 Space Net VHF Contest
July 20 WAB VHF Contest
July 26-27 World Wide VHF Activity
Ju ly 26-28 County Hunters C.W. Party
Aug. 2·] Illinois QSO Party
Aug. 9-10 European C.W. Contest
Aug. 23-24 All Asian C.W. Contest
Sept. 13-1 4 European Phone Contest
Sept. 13-14 Washington Stale QSO Party
Sept. 27-29 Delta QSO Party
Oct. 19·20 Mani toba QSO Party
Oct. 25-26 CQ WW OX Phone Contest
Nov. 8-9 European RTTY Contest
Nov. 29.30 CQ WW OX C.W. Contest

· Covered in last month's Calendar

Venezuelan Conlest
Starts : 0000 Saturday, July 5

Ends: 2400 Sunday. July 6
This contest sponsored by the -Radio Club

Venezulano is in commemoration of the anni­
versary of Venezuela's Independence.

It 's a world wide type contes t on all bands,
10 th ru 80, but phone only. There are three
categories, single operator, single and all band.
and multi-operator, single and multi transmitter.

ExchanJ;:e: The RS report plus a 3 figure
contact numbe r sta rting with 00l.

ScorinJ!:: O ne point per QSO. 2 points if it's
with a YV. Contacts with same country no
value.

.Multiplier: O ne for each country and YV
and U.S. can areas worked on each band.

Final Score: Total QSO points times the sum
of the mul tiplier from each band.

Awardss There are Trophies for the leading
station in each category and for the leaders in
follow ing areas: No. America, So. America,

014 Sherwood Road, Stamford, Conn. 06905.

Central America, Caribbean, Bolivarian coun­
tries, Europe, Africa, Asia and Oceania.

In addition certifica tes will be awarded to
stations with the following totals: Americas:
Working 20 YV's and stations in 10 other
countries. Other Continents: Working 5 YV's
and stations in 5 other cou ntries. Sw.l.s must
report at least SO stations in the contest.

A remittance of SI.OO Or its equivalent in
IRe's is requested with each application. (One
of the most attractive certificates I've seen )

Entries must be postmarked no later than
Sept. 15th to : Radio Club Venezolano, P.O.
Box 2285, Caracas 101, Venezuel a.

DL Q RP C.W, Conlest
Starts: 1800 GMT Saturday, July 5

Ends: 1500 GM T Sunday, July 6
The DL Activity Group run two of these

QRP contests each year, in January and July.
Power input is limited to to watts or less,

single operator and c.w, only. QRO sta tions
may participate but only contacts with QRP
stations are valid. Limit your operation to IS
hours. The 6 hour rest period may be taken
in two parts. Contacts may be made on any
5 bands in the 1.8-28 1II Hl group.

Exchanger RST plus QSO no. and power in­
put. Add "x" if crysta l controlled, (579001/8,)
Stations using more than 10 watts indicate
QRO instead of power number.

Scortngr Contacts with stations in same
count ry I point, other countries same continent
2 points, OX on other continents 3 points. If
QSO is with another QRP sta tion add 3 more
points. (4 to 6 pts.) If power input less than 3
watts o r xtal, double your QSO points. ( 8 to ·
12) (Scoring m uch too complicated, suggest
DJ7ST make .some modifications. Ed. )

Multiplier: Each OXCC cou ntry. if on own
continent, 2 if on other continents. Plus calJ
areas of JA, PY, VE, VK. W/ K. ZS.

Final Score: Total QSO points times the mul­
tiplier from each band.

Use separate log sheet for each band and a
summary sheet with the scoring, times of rest
period and equipment information. Plus the
usual signed declaration.

Mail ing deadline is July 31 st to : Hartmut
Weber, OJ7ST. 0-3201 Holle, Kleine Ohe 5,
West Germany.

Area Code Contest
Starts: 2000 GM T Saturday, July 5
Ends: 2359 GM T Sunday, July 6

This is the first of a series of a novel new
contest to be held on Independence Day and
Thanksgiving week-ends. Telephone area code
numbers will be used in the exchange of which
there are over 120 in the U.S. and Canada.

The same sta tion may be worked on each
band and mode. Phone and c.w. are separate
contests and should be scored separately.
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A happy moment for Darleen HC2Yl and Joe
HC20M We don 't know if that big smile was ln­
duced by the 5BWAS Plaque she had just received
or admiration for their beautiful daughter Dione
Renee. O r just learning that she was the winner of
the DX·Yl to Stateside Contest. Cong ratu lations on

a ll counts Da rlee n.

Exchanges RSm , Area Code, and state,
province o r country. (D X use 011 for their
code)

Scortng: Each QSO counts 2 points. Multi­
plier consists o f number o f different area codes
worked plus one additional point for the first
OX statio n worked. (Max. multiplier of approx.
125) Number used in your exchange must be
area code of you r area . T WX, Inwats and etc.
do not CO ll tll .

Frequencies: C.W.-40 kHz in from each
band edge. Phone- 391 0, 7230, 14280, 2 1380,
28580. Nov ice-37 10, 7110, 211 10, 28 110.

Awards: Certificates to high scorers in each
U.S. call a rea , VE province, KL7, KH 6, KP4,

I KZ5, XE I, XE2 and overall winner on both
phone and c.w, Also OX winner on each con­
tinent and top Novice. A Loggers Cert ificate
goes to eac h out-of-state sta tion working 5
members of the Tacoma Club. (Wash. statio ns
10 club contacts )

Mailing deadline is July 31st 10: Radio Club
of T acoma, RT #1 , Box 114, Vaugn, Wash.
98394.

Ten - Ten Net QSO Pa rty
Starts : 0000 GMT Saturday, July 12

Ends: 2400 GM T Sunday, July 13
Th is is the summer edition of the Ten-Ten

International Net o f Southern California QSO
Party. It 's open to all amateurs but non-rnern­
bers are ineligible for awards. T hey are en­
couraged however to submit a Jog and apply
for membership. Activity is on 10 meters only
but using any mode.

Exchanger Name, QTH, and 10110 member­
ship number if a member of the Net.

Scorin~: For members, I point per contact,
add another point if it's with a 10/10 member.
and 1 addi tional point if QSO is with ou t-of-
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state, province or DX station. That's your
score. there is no multiplier, just total your
contact points.

Awards: 1st and 2nd place certificates in
each U.S. call district, KH6, KL7. and each
VE province. And to II continental and sub­
continental a reas over the world.

Indicate the name of your chapter o n your
log and send it before August 15th to: G race
Dunlap, K5MRU/il, Box 13, Rand, Colorado
80473.

Colombian Contest
Starts: 0001 GM T Saturday, July 19
Ends: 2359 GM T Sunday, July 20

This yea r's contest commemorates the 16Sth
year o f Colombia's Independence. Exchange
will be on a world wide basis.

All bands, 3.5 thru 28 MHz, phone and c.w.,
and 3 classes, single operator, single and al1
band, and mult i-opera tor, single transmitter.

Exchanger RS(n and 3 figure QSO number.
Scoring: QSO's with HK's 5 points, with

sta tio ns in North America 3 points, other
count ries ! points, and same country I point.
Multiplier determined by DX countries worked
on each band.

Final Score: Sum of QSO points fro m all
bands multiplied by sum of different countries
worked on each band.

Awards: A silver cup to the world winner.
There are nine plaques, six to the continental
winners and three for the top scoring station
in each category. Certifi cates for each country .

A minimum of 50 QSO's must be shown by
all awards winners.

Use a separa te log sheet for each band, in­
dicate the country only the fi rst time it is
worked and include a summary sheet with the
scoring, signed declaration and etc. The usual
rules of disqualification will be in force.

Mailing deadline is September 30lh 10:
L.C. R.A. Concurso Independencia, A partado
Postal 584, Bogota, Colombia.

Space Net VHF Contest
Starts : 6:00 P. M. Saturday, July 19

Ends: 6:00 P. ... Sunday, July 20
( Local Time)

This event marks the 6th Ann iversary of the
Apollo space flight. The same stat ion ma y be
worked o n each band and mode.

Use any of the v.h.f, bands, 50, 144, 220,
and 432 MH z but no repeaters.

Exchanger QSO no. and you r Zip Code.
Srorin~: Add last two digits of every Zip

Code worked on each band and mode. (Zip
Code ending in double 00 count 100 ) Sum of
l ip points is your final score, no multiplier.

. Awaedsr To 1st and 2nd place winners in
four power classes. I - 5. 5 - 25, 25 - 100 and
100 10 1000 watts, Also a Club award.



1974 All Asian C,W. Results
Continental Leaders

N. Amer W7Rlot

S. Amer •................ eX3BH

Asi• •...... ...•..............UV9AH
119.038
85 .644
76.446
27.388
20.292

6.980

VE3GFY 56
7 MH z

V A 7WJ 7.5 67

3.5 MH z
K6ERT 2.520
WAIABW/ 6 2.006
W7EXM 1.060

1.9 MH z
W 7QID 28
K 7J CA 24

~lultl.O p.

W 60KK 53.808
W6YRA .46.480
WIARR/6 •.......2.9.898
W 6D1P 27.630

C. n.d. It MH z
V EaBBH I.l6

7 MHz
W A6YPY 1S.It9
WA7YTG to.725
W A6NGG 6.600
WB5D IZ 880

Oce.ni• ..••••..•.•.••.•.. KH6RS

Europe U A3QO
A t rica CR7 I Z

Conti ne n t . 1 lA.ders

\\'6MAR 1

W A6BV Y / 6 ..••..........4

It MHz
W6AM 13.090
W 7NQ/ 6 •...........11.617
W9IRH 17 11.290
W86AIN 9.920
VE7ZZf\\'7 8 .940
WGOAT/6 8,160
K 6ZM 6.820
K7IWD 4.350
W 6RQZ 1.350
WB6ZUe 270
WB8FUO ltO
WA2IDM 24
W4WSF ................•.16

All n.nd
W7RM 71.4.16
K 60VJ .....••••.....50 .410
W 60 GH 15.370
W 6DQX 6.720
Wn6KBK 6.255
K3MNT/ 7 •..•......5.604

21 MH z
W 6HQN/ 6 ........••1.273
K6AO 532

Note that the above rules a re somewhat
different from previous Space Net Contests.
Mailing de adline is August 17th to : Space Net
VHF Contest, An : A . W. Slapkowski , WB2·
MT U, Box 909, Sicklerville, N .J. 08081.

World Wide VHF Activity
Starts: 6 :00 P.M . Saturday, July 26
Ends: 10:00 P.M . Su nday, July 27

This is the 5th Annual VHF activity spon­
sored by the Itchycoo Park ARS. lis open to
all single operator stations, only sim plex opera­
tion is allowed and there is no mode distinction.
Club stations limited to one operator for each
band.

Each band 50 , 144 a nd 220 MHz will be
considered as a separate contest . You may
submit more th an o ne log, one for each band.

Excha nges Call. county (o r subdivision), and
stale. province or judicial district.

Scortngr Total QSO's X counties X states,
for each individual band.

Awards: Medal s and cert ific ates to top three
scores on 50 MHz and on 144 MHz. Many
other certificates as deemed appropriate.

Entries go to: Itchycoo Pa rk A.R.S., WA3­
NUL, Box 1062, Hagerstown, MD 21740.

County Hunters C,W, Contest
Sta rts : 0000 GMT Saturday, July 26
Ends: 0600 G MT Monday, July 28

The County Hunters Net encourages and in­
vites mobile a nd portable opera tion from the
less active counties during the contest.

The same station may be worked on each
band for QSO points. Portable and mobiles
chan ging count ies may also have repeat QSOs.
Stations on county lines exchange only one
number but each county is counted as a multi ­
plier .

Exchange: QSO no., category IF-fixed, P­
portable. M-mobile) RST . state, province or
country. and county for US stations.

Scoring:: QSO's with fixed stations 1 point,
with portable or mobiles 3 points. Multiply
total by number of US coun ties worked. Mo­
biles and portables score for contacts made
within a state.

Frequencies: 3575, 7055, 14070, 21070,
28070.

Awardse Certificates in th ree categories.
F- Top fixed or fixed portable in each state.

province or country. 1000 or more points.
P- Top score in each state by a portable

operating from a county other than its normal
location, 1000 o r more points.

M- Top scoring mobile in each state oper­
ating from 3 Or more counties, with a mini­
mum of 15 QSOs from each county.

T here a re Trophies for the Top single oper­
ator Portable and Mobile in the United States.

Stations with 100 or more QSOs must in-

elude a check sheet of counties worked.
Mailing deadline is Sept. 1st to : C,W. County

Hunters Net. c/o Jeffrey P. Bechner, W9MSE,
64 North Pioneer Parkway, Fond du Lac.
Wisc. 54935.

Ed itor's Notes
Peak OX condit ions fo r the North / South

path on 160 is predicted during the month of
June and extending into July, according to a
repo rt from Paddy E19J and Rolf PY1RD.

Although the Q RN levels are high in the
northern hemisphere the opposite is true south
of the equator. If you're a 160 buff try check­
ing the band daily starting at about 0000 GMT,
You might hit a good night.

You will find the South Americans on the
low end 1800 - 08. Check the high section
1930 - 35 for South Afr ica. And of course the
European s in the DX Window 1825 - 30.

Openings may be of short duration so keep
your contacts short and avoid repeat contacts.
A nd keep in mind that split frequency opera­
tion is the accepted procedure on 160.

How about th at? Phone Contest results in
last month's issue. and the C.W . results in this
month's, a full two months ear lier than we
have been able to accomplish in the past few
years. N ice going fe llows. Looks like K6SSS
( K6SSS?) has got a real live group work ing
for him. Having the operation in one location
was in no small way a big factor in this
success. 73 for now, Frank. W1WY
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THE

awar
PROGRAM

BY ED HOPPER,*W2GT

Special Honor Roll
All Cou nties

#120-William A. Winnegar, W6CLM,
2·22·7S.

# 12 l-Oeorge V. Johnson, K2TPS, 3-3-7S.
#122-Ken Albrecht, K6BWD, 3·3·7S.

# 123-Riley M. Dunn, WA\lCEL, 3·S·7S.
::124-H. Arthur Dechent, WA4WQG,

3·6-7S.

T liE "Story of The Month'" for June. as told
by Dick is:

Richa rd L. Broeaw, KSVYT
(A ll Counties # JJ2, 11-6-73)

'"I was first licensed in 1959 as KN5VYT
after having been an s.w.l. for about two years. I
was using an old Hall icrafters S-8S and 1 began
to wonder if I could also talk as well as listen.
I received my Novice license about two months
later and the General came about a year after
that. I guess the vital spark that launched my
amateur career was provided by Clacy Leonard,
WSHDR.

"For a num ber of years I was attending High
School at Las Cruces, New Mexico, and then
college at New Mexico Slate University.

"I joined the Navy in 1967 and was assigned
to the U.S.S. Yorktown immediately following
boot camp. M y only notable operation during
this time was Christmas 1968 when the York­
l own was in the South Pacific recovering the
Apollo 8 capsule and I operated the station on
board, running Christmas phone patches to the
States.

· P.O. Box 73. Rochelle Park, N.J. 07662.
--~

Richard l. Brocaw, KSVYT.
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'"I was transferred to Norfolk, Virginia in
1970, where I worked in intelligence. This was
the first time in almost three years that , could
gel in some serious hamming. I purchased a
Swan 3S0 for the car, and used it extensively
as well as the base club station.

"My first contact with County Hunters was
in November 1970. [ did not know what was
going on, but it seemed like fun . Bertha,
WA4BMC sent me all the information, and'
was hooked. After being released from the
Navy in May 1971. I went back to college and
sta rted County Hunting in earnest.

"After graduating from college with a degree
in Electrical Engineering, I moved to Albu­
querque and took a job with the Public Service
Compa ny. At that time 1 had about 35 Coun­
ties to go. It seemed like an impossible task,
but in October 1973, 1 got the last one-Tyler,
Texas from WA5YSC.

" I owe a tremendous vote of thanks to hun­
dreds of mobiles and fixed sta tions, who made
# 112 a reali ty for me.

"I plan to stay with the County Hunters and
work on other awards. and I will conti nue to
check in whenever I am mobile and try to
return the favors with New Mexico Counties".

Awards Issued
As indicated by the Special Honor Roll, it

was a busy month for All Counties.
Bill Winnegar, W6CLM grabbed ::120, Mixed.
Geo. Johnson, K2TPS won # 121, Mixed.
Ken Albrecht. K6BWD/W7 EUJ (ex WSPXW)

waited unti l he had them aI/ and applied for
SOO through al/.

Riley Dunn. WA~CEL was issued AI/ Coun­
ties endorsed All S.S.B.

Reverend Arthur Dechent, WA4WQG also
waited until he had them aI/ and then applied
for SOO through All Counties. He is Pastor of
the Hermitage Baptist Church in a very appro-
priate place, Churchview, Va. .

Howie Bromberg, K IVSJ acquired USA-CA­
2S00 and 3000. {Bea, thanks lor your great
job as N C and help /0 N C and your many
telephone cal/s.)

Bea Dietz, WA2GPT was issued USA.C~.

2S00 endorsed All 14, All S.S.B ., All Mobile
to Mobile.

Bob Brown, WA3VLB got busy with his
paper work and applied for USA-CA·SOO

USA·CA HONOR ROLL
3000 2000 1000

\" A2GP T 145 K6R\V D 215 K6BWD .•••....347....•• W A3VLB 348
K6BWD 146 W2MEI 216 WA4WQG ····349
W A 4WQG 147 W A3VLB 217 500 ..•.

2500 W A4WQG ..•.218 WA2BJN 1036
WA2GPT 181 1500 K"JJV 1037
K6BW D 182 K6BWD 257 KaGOO 1038
KIVRJ 183 WA3VLS ···258 K6BWD 1039
W A3VLB HI4 W A 4WQG ..··259 W AaV LB •.1040
WA 4WQG 185 .... W A4WQG ..1041



The new Be rmuda Awa rd. This
la rge certi ficate (22%" X
19" ) is actually a double sided
a ward featu ring the history of
the Island in la tin on th e

reverse side.

through USA-CA·2500, endorsed All S.S.B.
"Steady" uesn, W2MEI got USA-CA·2000

endorsed All 2 WAY -C.W.
Mixed USA·CA·500 Awards went to:
Dick Auslander, WA2BJN and Jim Brooks,

K0JJV.
Dave Ash. K3GOO became the owner of

USA·CA·5oo endorsed All 75, All Mobile and
All S.S.B.

Awards
USA·CA: Yes I do issue the United States of
America County Awards, send me an s.a.s.e,
for the rules.
Daniel Boone Award: New Award Manager is:
James G. Grimsby, W9HRF. 1100 East Ave­
nue, Belvidere, Illinois 61008. Thanks to
K9LKA/W9CPD and PY2ELZ for this data.
CPR Awards: Hope most of you know that
IARC dropped their C PR Awards as of De-

The MZS Achieve me nt Awa rd.

.. -

cember 31 , 1974. Thanks to WIWY and K4ZA
for this data.
Worked All Bermuda Award: Issued by the
Radio Society of Bermuda to licensed amateurs
who submit proof of contact with all nine of
the Bermuda Parishes I. Sandys, 2. Southamp­
ton, 3. Warwick, 4. Paget, 5. Pembroke, 6.
Devonshire, 7. Smiths, 8. Hamilton, 9. St.
Georges.
New rules effective November tst, 1974.

I. The award is not available to mobile sta­
tions, including maritime and aeronautical
mobile stations.

2. The award is no longer available on the
basis of submitting logs for the annual
Bermuda Amateur Radio Contest.

3. The Award is not available to stations
operating from within Bermuda.

[Continued on page 65]

North Carolina Six Meter Association.
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BY GEORGE JACOBS,* W3ASK E
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Day.to-Day Condit ions E r pu ·t t>d F o r J Nne, 19; 5
E r pected Sionai Qualit ll
«) (3) (2) (1)P ropa oat ion I ndu .

Date J Nfte

Above N o rma l : 21
H heh Normal : 13-14, ir.

2;->-26. 28
Low N ormal: 1. 1, 9-12, B

15-16, 18. 22-2-1 , 29
Belo w No rmRI: 2. -1-6, 8. C

19-21, 30
Distu rbed: 3 D-E';
Whe re expeded sional qualit y is:
A -Excelle nt open ing, exceptionally st rong . I:I lt'a dy

signa ls j;Crt'8ter t han 89+ 30 d B.
B- Good open i ng, m ode r a t el y st rong s ij;Cna ls va r yi ng

between S9 a nd 89+30 dB, w ith little fa d ing or
noi se.

C- F a ir o pe ni ng, s henals bet w ee n m ode r-a t ely stron g
and w eak, varying between sa a nd 89 w ith some
fad in g a nd noi se, '

D -Poor o pening, w ith wea k silrnals varyinJ( 1Je.
tween SI and S3 , and w ith conside rable (ltdin j;C
and no lee.

E -No o peninj;C expected,
HOW TO US E TillS FORECAST

l. Find proJlf.Juo tion i ltd t'z associated with pa r t ic­
ular band o,",ninj;C ( rom P ropa gat io n ChartA
apPt"arinj;C on the followinj;C p ages,

2. \\' it.h the prolJOa{l t ioft indt'x, u se the aloovt' t able
t o f ind the expected s hfna l Quality associ ated wit h
t he band op~ninj;C for any day o f the month . For
example, an opt'ni nK shewn in t he Charts with R

prol><lgat ioft i ltdt'z of (3) will be fair on June 1st
eC): poo r on the 2 nd (D): and no openinK t"X lwctt'l t
on the 3rd (E). etc.
For upda t ed in formation dial A rea Code r. 16-883·

6223 fo r DIAL-A·PHOP, s u bs cr ibe to hl'weekly
~IAI L-A-PROP. P.O. Bo x R6, N o rth por t. N Y 11168.
or check W'VV II.t 14 mi n u t es nast ea ch hour.

LAST MINUTE FORECAST

after noon when the band should open towards
Central and South Am erica . The band may also
open occasiona lly from the eastern half o f the
country towa rds Africa. a nd from the western
half towards the South Pacific. Austral asia a nd
the Far East. Best lime to check 15 meters is
during the late afte rnoon.

Few, if a ny OX open ings are expected on
10 m eters, except to those areas of the Carib­
bea n and Central America with in a 1300-mile
range of short-skip sporadic-E openings fro m
the USA. An occasiona l longer opening into
South America ma y be possible during the late
a fte rnoon hours.

. Longer hours of daylight and seasonally
higher levels of static should reduce co nsider­
ably the chances fo r OX openings on 40 , 80
a nd 160 meters. Some fairly good o penings.
however, a re forecast to several areas of the
world for 40 meters during the hours of dark­
ness and at sunrise. O ccasional openings should
also be possible on 80 m eters during the sa me
time period.

Plenty of good short-sk ip openings are ex­
pected on the h.f. ba nds during the month . For
distances less than 250 miles try 80 meters
during the day, 160 m eters at n ight. For open­
ings between 250 and 750 miles, 40 meters
should be best during the day and 80 meters
at night. For o penings be yond 750 miles. 20

Propagation

T u u Swiss Fede ra l Solar Observatory reports
a monthl y mean sunspot number of 11.6 fo r
February, 1975 . T his is the lowest level re­
ported since August, 1965. February's low ac­
tivity results in a smoothed sunspot number of
33, cer.le red on August, 1974. The progress of
the solar cycle is measured by the smoothed
sunspot numbers, and the present cycle has
started to decl ine aga in a fter being a t a plateau
for almost a year.

A smoothed sunspot number of 19 is fo re­
cast for June. 1975. and the end of t he present
cycle is now likely to occur by the middle o r
end of next year.

The Swiss O bservatory also repo rted the
official mean monthly numbers for 1974, as
follows :

Jan. - 27 .6 July - 55.8
Feb. - 26.0 Aug. - 33.6
Mar. - 2 1.3 Sept. - 40.2
Apr. - 40.3 Oct. - 47.1
May - 39.5 Nov. - 25.0
June - 36.0 Dec. - 20.5

The highest level of solar activity during
1974 was recorded on October 10, when the
count was 114. There were five days during
the yea r when the count exceeded 100. The
count was zero on 10 days. The mean numbe r
for 1974 was 34A. the lowest recorded since
1965.

Twenty m eters looks like it will be the best
band for O X during June. It should open
short ly after sunrise and remain open fo r sev­
eral hours in a lmost all direc tions. When con­
ditions are no rmal or better, chances a re good
for o penings to Europe, Centra l and South
America , the South Paci fic, Austral asia and the
~ar East , before noon-time absorption sets
In . A second. and stronge r peak is expected
during the afternoon a nd ea rly evening hours.
when good o penings should be possib le towards
Europe. Africa, Cent ral and South A merica
and the Middle East. Later in (he evening, and
until a bout Midni ght, look fo r peak openings to
South America. Antarctica , the South Pacific.
Austral asia and the Far East.

Not much OX expected on 15 meters until

· 11307 Clara St., Silver Spr ing, MD 20902.



· I nd ica t es best tim e to li sten fo r SO Meter o penings.
Openings on 160 :Meters are alflO li kely to occu r du r inlt
those t imes when 80 Meter o peninlts are show n w ith
a fo reca st rat imc o f (2). or h illhe r .

1I0w To USE T HE DX PROPACATIO~ CHA RTS

1. U ae Chart appropriate to you r- tranllm itter
Location. The Eastern USA Chart ean be used in the
1. 2. J. 4. 8. KP4. KG 4 and KV4 areas in the
USA and adja cent eal! arelUl in Canada : the Central
US A Chart in t he 5. 9 and 0 areas ; the Western
USA Ch a rt in the 6 and 7 anall. and wit h somew hat
leu aeeuracy In the KII 6 a n d KL7 areas,

2. The predicted t imes o f ollenin~ are found
under the appropriate meter band colu m n (10 .
thr ou g h 80 Meters) for R p ar- tf cu ln r OX rellion. a s
shown in the le ft h a nd column or t he Cha rts. An •
indicates 80 Meter open inll8. Open in lls o n 11i0
meters are llke ly to occur d u r in ll t hose t tmce when
80 m et er o pen in gs a r e show n w ith a propaga tion
inde% o r (2). o r bteher,

3_ The propagation i nd, z if! t he number t hat ",p­
p ea ra in ( ) a fte r t he t ime o f each predicted open­
in g . Th e in dex indicates the number o f day" durinll
the m o n th o n which the ollE'ninll is expected to take
place all f ollowa :

(.() Opt>ninll should oeeur on mort' than 22 da)'s
(3) •• .• •• I..-t w ee n 11 and 22 da)"s
(2) .. •• •• hdw("t"n 7 and 13 da)'!'
(I) ., •• •. on IM'!' t han 7 .Ia)'"

Refe r to the " La st Minut e Forecast" at t he ht>Kin­
n inll o f t hilt Prop a lla tion column (or t h e actual
dqt' R on wh ich a n o peni nsc ..... ith A Il pecifi(" p ropalla­
tlon index Is l ik ('ly to occur. and the s ill n a l qua l i t~·

that r-an I,l.· expeeted ,
1. T fm e show n in the Ch a rts are in t h e 24-hour

system ......her e 00 is mid n illht : 12 is n oon: 01 is 1
A.M •• 13 is I P.~ .• etc. Ap p rop riate da ,,' ioht t jme ill
used. 1'ot meT. T o convert to can. add to t he t imt>ll
shown in t he approp r iate Chart 7 hours in the POT
Zon t'. Ii hou rs in the )fOT Zone, 5 hours in t he COT
Zo n t' a nd .. in the EDT Zone. F o r example, 1-1 in
Wa shi n sto n, D.C. is 18 GlIT and 20 in Los An~lt'S

il'l 03 CXT. ete.
s , T h"" ('harts are ba..ed upon a tr" n l< m iUl' r power

or 2 50 watts e.w•• o r 1 kw, n.e.p, on sid eba n d , Into
a dipole ftntt>nna" Qua rtt>r-wa\·t'l t·nllth "I.ovl' ltrou nd
on 160 and RO m et e rs. " h alf-wave nbove g round on
10 a n d 20 m et e r s . a nd a w"vt" ll 'n~h Rhov"" Itroun.! on
15 a nd 10 m d t" rll. F o r Nl.('h 10 .11. vain ahov", thf'tlf'
refe rence It>vt·l lII. the p roPtlgfl t ion i"dt'% will in('rf<a llle
h y o n e l('vI·I: (o r t'flc h 10 d b I" "". it will Im....-r- hy
one level.

6. P ro pa lta tion d a ta , ('on t a im'll in t hfO Ch a r t l'l h "lII
been p r e part·d from ha l'l ic d Rt ll. p u hH"hl·d \", t hfO
I n s t it u t e F o r T el ecommuni catio n Scit>m'('S o f th e
U .S. De p t . o f Com mer-ce, Rou ),ll· r . r .... IOrfHln. R"' ~'l:!.

meters should be optimum during the day and
40 meters at night. Frequent short-skip, spor­
adic-E type openings are also expected on 10
and 15 m eters over distances between approx­
imately 600 and 1300 miles.

This month's CQ Propaga tion Charts con­
ta in DX predict ions for the period June 15
through August 15. 1975. Short-skip Cha rts fo r
June, for openings between 50 and 2300 m iles,
and from Hawaii and Alaska, ap peared in last
month's column.

V.H.F. Ionospheric Openings
Expect a considerable increase in sporadic-E

short-skip propagation during June and the
summer months. This should result in fairly
f requen t 6 meter openings over a range of 1000
to 1400 miles. During periods of widespread
ionizat ion, two-hop 6 m eier openings may
occasionally be possible up to about 2300
miles. An occasional 2 m eier short-skip open­
ings, betwee n approximately 1200 and 1400
miles. may also be possible during periods of
intense sporatic-E ionization. Short-skip open­
ings are most likel y to occur between to A.M .

and 2 P .M_ and again between 6 and 10 P.M.,

local daylight time, although they can occur
a t other times as well.

Look for some meteor activity between June
7 and 9, which should increase the possibility
of meteor-scatter type openings o n the v.h.f.
bands.

Check the "Last Minute Forecast" at the
beginning of this column for those days during
June that a re expected to be Below Normal or
Distu rbed on the h.f. bands. These are the days
on which auroral and other types of iono­
spheric propagation may be possible on the
v.h.f, bands. 73. George. W3ASK

June IS-August 15. 1975
Time Zone : EDT ( 24-Hour Time)

EASTERN USA TO :

10 1 .S ." -,O/NII
.\I..t ..r~ .\li"terR l..t eter « !It"t" rll

\Vt'lIh'rn N il 15-18 (1 ) 06-07 ( I) 20-22 ( I)
& Ct>ntral 0700R (2) 22-23 (2)
E urope & 08-14 ( I) 23 ·01 (3)
Sorth 1·1016 (2) 01-02 (2)
A (ricl\ 16-17 (3) 02-03 (I)

17·19 (4) 21-23 (I).
19-20 (3) 23..()1 (2)·
20·21 (2) 01-02 (I).
21-00 (I)

Northern N il N il 06009 (2) 21-22 (I)
E urope & 09-15 (I) 22..()0 (2)
European 15-19 (2) 00-02 (I)
U SS R 19·21 (3) 21·00 (1).

21-23 (2)
23·01 (I)

}o;as tern N il 11·14 (I) 13-1 5 ( I) 20·22 (1~Mptl!ter_ 17-18 (1) l.S·1 8 (2) 22 -00 (2
r a nean & I S·22 13) 00-01 (I~
M iddle 22-00 2) 22-00 (I •
E ast 00-06 (l)

06-08 (2)
OS009 (I)

w ester n
A f r ica

Ea stern
& Central
A(rica
Southern
Afr ica

Central &
Sout h A s ia
Southeast
Allia

fo'ar
F...t

South
Pacifie
& Ne .....
Zealand

.Vil

N il

Nil

.....·il

Nil

N il

11-14 (I)
11 -17 (2)
17-I R (I )

11 ·1 7 (1)

11-13 (I)

N il

19-22 (1 )

00-07 (1)
07-M (2)
08-15 (1)
15-17 (2)
17-19 (3 )
19-21 (-I)
21-23 (3)
23 -00 (2)

h ' -1 8 (1)
18-21 (2)
21·23 (I)

15-1 6 (I)
lIi-18 (2)
18-19 (1)
01-03(1)
08-11 (1)
20-23 (I)

07 -08 (1)
08-09 (2)
09·12 (I)
19-23 (I )

07-080 )
OS-10 (2)
10-12 (I)
20-23 (I)
19·21 (1 )
21-02 (2)
02 -04 (1)
07·10 (2)

20-22 (1)
22-00 (2)
00-02 (I )
21001 (I ) .

22·00 (1)

21-22 (I )
22·00 (2\
00-01 (I
23001 (1) .

N il

N il

02 -03 (I)
03 ·011 (2)
06-07 (I )
03 -06 ( I).
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Auet ra laala NJ 19·22 (1) 06-08 (1) 03 ·0 ' (1)
08·10 (2) 04-06 (21
10-1 2 (1) 06-07 (1
17·19 (1) 03·06 (l).
22·00 (1)
00·02 (2)
02·04 (I)

(Aon t ral 15·17 (1) 14 -16 fO 06-07 (1) 20-22 (I)
Amt>r icR & 16-17 2) 07·08 (2) 22·23 (2)
Northern 17-19 (3) O!HO(4 ) 23·03 (3)
Cou ntrtes 19-20 (2) 10·12 (:\) 03·05 (2)
or South 20-21 (1) 12-1 6 {Zl 05·06 (I)
Ameriea 16-18 (3) 22·00 (lr

I R-2:! U) 00-03 (2 •
22-23 (3) 03· 04 (l)-
23·00 {2l
00-02 (I )

Per-u, 15· 17 (I) 11·14 (I) 16·1 8 (1) 22-00 (1)
Bnlivia, 14·16 (2) 18-19 (2) 00-04 (2J
ParaJrU8 Y. 16·17 (3) 19·20 (3) 04·06 (1
Bruit, 17-1 9 (4) 20-22 (4) 06-05 (1).
Ch ile, 19·20 (2) 22-00 (3)
Arlll·ntina 20·21 (1) 00-02 f2)&UruK\Jay 02·06 I )

Ofl-07 (2)
07·MI (1)

McMu rdo N il NJ 17-19 (l) 00-04 (l)
Sound. 19·22 f2)
A n tJu cti <"R 22·00 I )

Time Zones: COT & MDT (24-Hour T ime)
CENT RA L USA TO:

to 1., to 40/S0
.u,.t~ ,.. ,Uri,,.. M Ft f' r lC ,'I,(" t fO rll

"'",tern N il 16·1 8 (1) 06.()8 (l ) 20-22 (l)
& c.-ntra l os-u (21 22-00 f2)
Europe II·Hi (1 ) 00-02 I)
& North 15·1 7 (2) 21-00 (I ).
ArricR 17·19 (3)

19-20 (2)
20-22 (I)

Northern N il N " 05-07 (I) 20-00 (I)
Eu rope & 07-09 (2)
EuroPt'~n 09-15 (I)
USSR 15·17 (2)

17·20 (1 )
2H 2 (2)
22·23 (I )

Ea!\lt'rn N il Nil 07-09 (t) 21·00 (1)
~lt'1lilt'r- 14·1fi (I )
nl.nt'a n & l fi-I S (2)
~I iddle 18-20 (I)
ERl't 20·22 (2)

22·23 (1)
weste-r- n N il 14-16 (I) 0' ·08(1) 20·00 IIIA(d r a 13-Hi (I ) 23-01 1 ·

HH 7 (2)
17-1 R(3 )
18-19 (2)
19·21 (I)

Enllh'rn N il N,7 lfi·I R(1 ) 20· 23 (I )
& Ct"ntra l 18·20 (2)
A(r i(';\ 20-22 (I )
Sout her-n N il 10-12 (1) 14.1 1> (1) 21-2:\ (l)
Africa 20-22 (1) 23-00 (2)

22-00 (2) 00-0 1 (I)
M·O:! (1) 2:\·01 (1)0

Centra l N il N il 09-11 0) NJ
& South 18·20 (I)
As ia 20-22 (2)

22-00 (I )
Southt"Rsl N il 20·22 (I ) OR-I0 (I) NJ
As ia 20-21 (l)

21-23 (2)
23·00 (I)

Far N il 20·22 (I ) 07-08 (I ) 04-07 (I)
Enst 08·11 (2)

n -zt (1 )
21-23 (2)
2S-01 (I )

SUBSCRIBE TODAY
SEE PAGE 76
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Soulh N il 15-19 (1 ) 17-l9 (I) 01·03 (1)
PaciCIe 19·21 (2) 19·22 (2) 03-0' (2)

'" New 21·22 (1) 22·00 (3l 04-0
6 131

Zealand 00-04 (2 06-07 2
01·07 (1) 07·08 (1)
07-<>9 (2) 01·04 (1)0
09·12 (1 ) 04·05 (2)·

05-06 (1).

Austral- NJ 16-18 (I) 06-07 (I) 01-0S (I~
Mia 20-22 (I ) 07-09 (2) 03-06 (2

09-11 (I ) 06-07 (I)
15-17 (I ) 03·06 (I).
20·22 (I)
22·00 (3)
00-02 (2)
02-04 (1 )

Ct'ntral 15· 18 (1) 11·14 (t~ 05-06 (I ) 20·22(1)
America 14·15 (2 06-07 (3) 22·00 (2)
& Northern 15·1 6 (3) 07·10 f4 ) 00·02 (3)
Countrin 16·17 (4) 10-12 3) 02·0' (2)
or South 17·18 (3) 12·16 (2)

01-0
6 1'1A merica 18-19 (2~ 16-18 (3) 22-00 I ·

19-20 (1 18-20 ~4 ) 00-03 (2).
20·22 3) 03-04 (I ).
22-00 (2l
00-01 (l

P eru. 14-17 (1) 08·12 (1 ) M·07 (l) 21·23 (I)
Bo liv ia. 12·1 5 (2) 07·08 (2 ~ 23-03 (2)
P a r a K\la y. 15-17 (4) 08-1 5 (l 03-0' III
Bra zil. 17-18 (3) 15·17 (2) 22-04 I •
Chill!. 18·1 9 (2) 17. 18 13)
Anren tin a 19-20 (1) 18·20 4)
& U ruitUflY 20-22 (3)

22-23 (2)
23-00 (1 )

Mc Mu rdo NJ N il 17-19 (l) 03-07 (I )
Sound. 19·21 (2)
A nta retfea 21·23 (1)

Time Zone : PDT ( 24-Hour Time)
WESTER USA TO :

10 15 to ~O/80

lUd f'rB lUet~ rtl "tet~ rB Met~n

\ \ ' t'lltern NJ Nil 06·07 ~ I) 2 0-23 (1)
Eu rope 07·08 2)
& North 08-14 (I)
Afr ica 14·1 8 (2)

18-20 (I)
22-00 (I )

C·.mtral & NJ N il 01)-07 (I) 20-22 (I)
N orthern 07-09 (2)
Eu rope & 09016 ( I)
Eu ropean 16-1 8 (2)
USSR HI-1 9 (I )

21-23 (1)
Joduite rn N" N il 06-0R (I) Nil
Mediter- 15·17 (1)
rn nean & 20-21 (l)
Middle 21-22 (2)
Ell.llt 22-23 (I )
wester-n N il 10.14 (I) 07-09 (I) 21-00 (I )
Afr ica 15.17 (1)

17·1 8 (2)
18-20 (3~
20-21 (2
2 1·22 (I )

Eastt'rn & NJ N il 15-11 (I ) Nil
CentrR I 17·19 (2)
A(r icR 19-20 (I)
Sou t her n Nil N il 06-0H(I)

20-21 f'lAfrica I 1H 7 (1) 21-22 2
22-00 (I ) 22·23 (I)

20-22 ( I)-
Cent ral N il NJ 07-08 (I) N il
& South 08-10 (2)
As ia 10-11 (l~

18·20 (l
20-22 (2)
22·23 (I )

[Continued on page 651



BY GORDON ELIOT WHITE*

I get quite a bit of mail from readers-I re­
gret I cannot always answer it as quickly as
I would like-but iI is interesting to hear from
you. and I get a 101 of ideas, as well as sug­
gestions about the column. Most of the mail
inv~lves questions about surplus, and this month
I will run down some of the most frequentl y
asked questions. and my answers.

!om Nelson, o f Maple Grove. Minnesota.
Wri tes that he desperately needs an operating
manual for the AN/ ARC-6S transceiver. He
rel ates that he has written almost every possible
source. without results. .

This is undoubtedly question Number One:
where can I find a manual ? My first response is
to refer the questioner to one of two people
who deal in surplus literature. Sam Consalvo,
7218 Roanne Dr., Oxon Hill, Maryland, 20021 ,
or Al Yascavage, Quaker Electronics, Hunlock
Creek, Pennsylvania, 18621. These two gentle­
men are reliable sources for most of the techni­
cal manuals that are available on surplus. If
they don't have it . it's probably not to be found .

I recommend se nd ing a se lf-add ressed
stamped envelope with a query to either Sam
or AI.

My personal library of manuals is not for
sale, but as a last resort I can make copies of
a few pages if there is no other source for the
data that you need. This is not the easiest thing
to do-I have r.o Xerox machine of my Own­
so I have to charge 25~ per page copied, and I
ask thai yo u try other sources first, since I'm
not se t up to reprint technical manuals whole­
sale.

Another questio n r often gel is roughly this
" . . . I have a surplus T-278 /U transmitter
which I would like 10 convert 10 a 2-meler
amateur rig. Can you tell me if there are any
diagrams, instruct ions. etc., available to help
me with th is project . .. Also, what is you r
opinion of th is transmitter converted to ama­
leur use?"

The T-278 /U is part of a taxi-type trans­
ceiver, used by milita ry police and security
troops. It is not a combat-type set. It is a 25
wall f.m . system, in the 152-174 mHz band.
Power was su pplied from a 12 or 24 volt bat­
tery, and associa ted equipment included a re­
ceiver, R-394/U, dynamotor DY-93, 98 or 100;
PP-867 or 868 power supply, controls, speakers,

' 1502 Stonewall Rd .. Alexandria, Va. 22302.

etc. Allhogether is was known as AN/VRC.19.
The R-394/ U receiver has generally been

converted to amateur use, or to police and fire
department monitoring, but I have no data on
using the transmitter. It should be a case of
changing crystals and re-aligning the set, plus
yorhatever re-wiring is needed to make it operate
ID a amateur system.

I have never done this conversion myself, nor
do I find anything in the amateur magazines
on it. Therefore I don't have an opinion on it,
except to observe that it has been common in
the surplus market for a number of years, but
has not a tt racted much attention. Either it is
not very att ractive as a conversion piece , or it's
a real "sleeper.' I think its miniaturized con­
struction makes it a hard item to re-work and. ,
Its low power is no rea l att raction either except
possibl y for mobile work.

Another sort of question goes like this : "I
am looking for three special inductors, marked
S-87654. Can you help me to locate them?"

This is needle in the haystack stuff. Unless
you ca n find the mark o f a currenrly-active
manufacturer, preferably with his part number,
you are probably o ut of luck. There were liter­
ally millions of specia l electronic components
manufactured over the last 30 years, and many
have the part number of the circuit in which
they were used, such as V-27 on a tube socket.
This is no help at a ll in locating a replacement,
and I can't help either except to say, keep look­
ing in surplus houses, and show whatever-it-is
to knowledgeable people in electronics parts
houses. you may get luck y.

I am often asked if the non-Collins built
R-390 and 390A receivers are inferior to those
made by Collins. Generally my personal
opinion is that the Motorola 390 type receivers
are as good as Collins own, particularly since
they do contain the patented Collins perme­
ability-tuned oscillator. Other manufacturers
generally have bought the Collins PTO rather
than try to build their own, to meet mil specs.

There have been some R-390-A's built in the
last few yea rs that did not meet mil itary re­
qu irements, but as a general rul e I would say
that if you can give the receiver even a cursory
bench test, you ca n assure yourself of gelling
a reasonably good set. T ry the receiver on
WWV. and see how good the re-set accuracy
is, how accurate the dial calibration. and how
great the drift. Remember that even Collins'
best req uired calib rat ion from an internal
crystal osc illa tor, band by band. In itia l warm­
up is likely to cause even a Collins to drift.
After a half hour Ihough, drift should nearly
cease, and there should be no "jumps" in fre­
qu ency. As important. J th ink. is the smooth­
ness of the tuning gear train. If you have
trouble there, even a Collins receiver will be
hard to find parts for.

All bands should be checked for operation,
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Hy Ga in Electronics Corporation
is accept ing applications fo r full service war­

ranty stat io ns for CB & Mar ine Rad io. Qualif ied

service sho ps are invi t ed to writ e for further

detai ls .

Address your inquiry to:

Hy Gain Electronics Corp.
860 1 N.E. High way 6 , Lincoln. N ebr . 6B 505

Attn : Natl. Service Mgr.

since 390's a re known for an occasio nal dead
band. and no ise in the band swi tch. that is hard
10 run down.

My adv ice: get a good 390, without worry­
ing whether Collins or M otorola assembled it.
Other builders made some good sets, bUI check
before you buy. Also, [ know of no foolproof
way to tell a Collins 390 from a nothe r brand
unless you have the genuine Collins o n hand 10
compa re il ia. Nameplates a re easily changed .

[ am a lso asked about the H amma rlund SP­
600. A s fa r as I know, Hammarlund is still in
business in North Carolin a. but ] do not have
an address for them. I don't know where you
can get the ex tra-deep cabine t the SP·600 re-

•quires,
The AN/FR R-59 (A N -W RR-2) genera l.

coverage synthesized receiver is a late-model
m ilitary set replacing the R-390-A. It is a good
unit, but st il l is ra re and very expensive. After
I wrote them up in the colum n in M arch 1973,
the CQ advertiser who had them was very
quickly so ld ou t.

The R-392 was a lso written Up here ( N ov.
1974 ) .

There is still q uite a bit o f interest in very
low frequency work, and I can best refe r read­
ers to th is colum n for April 1967 p. 88, when
[ d id a round-up of v.l.f. equipment. T here has
nOI been m uch along in the last seven years , so
the 1968 colum n is still valid .

G enerally, for schematics o n Surplus elec­
Ironies. I can best refer reade rs 10 t he CQ pub­
lication Surp lus Schematics Handbook , ( no
longer available from CQ ) and fo r co nversio n
of speci fic equipment, 10 CQ's Surplus Conver­
sian Handbook , which is available from Cowan
Publishing Co., 14 Vanderventer Ave., Port
Washingto n, L. t N ew Yo rk 11050. •

N/£

Alk '0' YO II' co py l
Add,... D.pt. CQ

eliSHA

BIG FREE CATALOG

WANTED
Mi lit a, y Su, p1us AR C·5 1BX. ARC-94. AR C·l02. ARC.
131 . ARC·l 34. 61 BT. B07 A. T,ame.iv.'" ARN·82.
ARN-83. 51R·8A. 51Y-4A R-eei_s. 49 0 T. CU1 65B.
CU1669 Ante"". Couplerl. Abo Cont,ol He.-ds fOl' abo.-.
Top Dolla, paid Of' Trade fOl' M W .... m G..... W,it. or
phone : Bill SLE P. 704-524·7519•

• L •• _""CTRON'ICS COMPANY
P. O . 8 0 _ 1 0 0 . Otto. Norih ~'o.. " . 2,71J

Convert you r rig to a 5 band SSB & CW trans­
ceiver. 80-40-20-15-10 meter coverage . Al l other
specificati o ns remain the same. Complete co n­
struction manual $5.00 ppd.

A TT: Mediu m Po wer tra nsceiver owners:
Exact Dupl icate o f your AC po wer su pply­
in k it t crm . o n ly $19 .95 max imu m cost .
Order C.O.D. - %2 5 deposi t ... or send SOc
for further information.

If you encou nter p roblems ""'; th Post Office
deliveries of any nature p lease contact the
p roper au thori t ies in Washington. D. C.

DIME RA DIO CO MPANY
CQ MAGAZINE BOX A

14 Vand.,..n ,", Awe., Po,t W..hinflon. LI, NY 110$0 .
Phone : 212·'57·4'$' Mo n. lh ru F ri.• 12·1 PM EST.

47 10 58" MH, FM . OOC' com nOC. loQnl f " I"••• Con tH'"O" !
_ ... or t_ p<' wi c nO ~h 10 , " 10."....'_". , ...
R«.." .. C"<C... , " the «>'1__ '''1""' ,Ih II.. hi I f If MH,
.-d IIw 2nd If , .. MH,. W>lh ....-. ...-.c" contool 600 ohm
_ 0 ...Ipul _PO_OCt ' he ,.__11.. C"CItO' h .. . SOO MW

_ tpul '...".eIane. ' he " ' '''Mltt'' C''CU '1 hft. 500 MW ou' pu' .....
....ud.o .ftpU l ' mped , 01 1SO ohml. Po_, . .......... 90 vee Iii
80 MA, 6 .J .. 360 MA, & 6 J .. 160 MA. WtI" lubn $.,. .. 3'••
13 ••••. PRICE .. Uwd, f OR. L,.... . 01-1"._.......... 522.95

f,,11 ............, .." .. or"' , cheor;ll . M .a .• or e...... A_oc... or
Mat i.. 0..•• llCupt.-d WI .: 20 tba $"'_"'1'_"'" CO D A..doo
FtflI · AmpI,h ecl . nd Po_ Supply , I.ml .!W ....~.b.., WII N . ...
de, .. I, & plOU'

Money I You can get top do llars now for U.S.
surplus electronics, particularly Collins. Write
o r ca ll now for your b tgger than ever quote .
Space Electronics Corp., 76 Brookside Ave.,
Upper Saddle River, N.J. 07458 (201) 327·7640.

Spread The Word
An eye-catchi ng bumper slicker encouraging
the man in the stree t 10 "Talk 10 the World­
Become A H am Operator" is available from
CQ for 2S~ plus a legal-size s.a.s.e. Quantity
prices upon request. W rite 10: CQ. 14 Van­
derventer A v., Pan Washington, NY I IOSO.

HW12. HW22. HW32 OWNERS

CALL 5 16-883-6223
FOR DIAL·A·PROP

Ready to Supply You...

RT ~O RECEIVER·
• " TRANSMITTER

FAIR RADIO SALES
1016 E. EUREKA· 80. 1105 • LIMA, OHIO , 4S.02
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Propagation [jrom page 62)

Sou theast Na 15·17 (1) 07·09 (1 ~ 03-<>7 (I)
Asia 20· 22 (I) 09· 11 (2

1l ·12 (1)
21-23 ~ 1 )
23-00 2)
00·02 (I )

Fa' Na 1 6'1 7 (1 ~ 07-08 (1) 02-03 {ll
East 20-21 (1 08-10 (2) 03-05 (2

10-13 ( 1 ~ 05-07 (1)
20-23 (1 03·05 (1)*
23-02 (2)
02-03 (1)

South Nil 12·" (I ) 02-06 (1~ 00· 02 ~1 )
Pacific 14·17 (2) 06-09 (2 02-05 3 ~
& New 17·20 (3) 09-11 (1) 05-07 (2
Zealand 20-21 (2) 17·20 (l) 07-08 (1

21-22 (1) 20-22 (2) 00-02 (1f'
22·00 (4) 02·05 (2 •
00-02 (2) 05-07 (1)*

Austral- Na 1IH 9 (1~ 19·21 (I ) 00·02 (I ~
as ia 19-21 (2 21-23 (2) 02-04 (2

21·22 (I ) 23·01 (3) 04-06 (3)
01-02 ~2) 06-07 (21
02-07 1~ 07-08 (1
07-09 (2 04·05 (I ).
09-13 (I) 05-06 (2f
13-15 (2) 06-07 (1 •
15-16 (I )

Central 15·18 (1) 10-13 (1 ~ OS'07-( l) 20-22 (I )
America 13· 14 (2 07-09(3) 22·00 (2~
& Northern 14-16 (3) 09·11 (2) 00-02 (3
Count r ies 15·17 (4) 11-14 ~ I ) 02-04 (2~or South 17-18 (3) 14·1 6 2) 04-05 (I
Amer ica 18-19 (I ) 16-1 8 (3) 21-23 (I f

18-21 (4) 23-02 (2 *
21-22 (3) 02-04 (I •
22·23 (2)
23-02 (l)

P eru. 14-16 (1) 10-1 2 (I) 04-08 (I ) 21-23 (I )
Bolivia. 12· 13 ( 2~ 14·1 6 (I ) 23-02 (21
Paraguay. 13·14 (3 16·18 (2) 02-04 (I
Brazil. 14·16 (4) 18-20 ~4 ) 22-02 (1)*
Ch ile. 16·17 (2) 20-22 3)
Argentina 17-18 (I ) 22-23 (2)
& Uruguay 23·00 (1)
McMu rdo Nil Na 17·1 9 (I ) 22·00 (I )
Sound. 19-21 (2) 03-06 (1)
Antarctica 21·23 (l)

Awards tfrom page 59]

4. The Award is free of charge.
5. No band or mode endorsements are avail­

able.
6. Only one mobile or portable Bermuda

station can be included in any application
for the award.

7. All contacts must be made from the same
QTH or, if the applicant has moved, from
with in a 25 mile radius of the firs t
contact.

8. A ll nine QSL cards must be submitted to:
The Awards Manager, P.O. Box 275,
Hamilton 5, Bermuda.

BARA Certificate: Rules and photograph of
this award appeared on page 66, CQ July 1974.
It is issued by the Binghamton ARA, of Bing­
hamton, N.Y. Requests for schedules with the
club station W20W should be sent to BAM
president, Phillip Horan, WA21KO, 4 Nebraska
Avenue, Endwell, N.Y. 13760.
The MZS Achievement Certificate: Issued for
proof of working one MZS call in each of the
10 call areas of the continental U.S. Any U.S.
call that has a suffix of MZS and any date,

will help you qualify for this award. There
is no charge, send the 10 QSLs to either
WA9MZS, 8041 N. Hamlin, Skokie, Illinois
60076 or W8MZS, 20243 Yacama Road,
Detroit, Mich., 48203. One can make a good
start on this award by checking into the Mid­
west Amateur Radio Service on 7258, where
3 MZS stations frequent.
North Carolina Six l\leter Association Award:
T he N.C. Six Meter Association was formed
to encourage more use of the six meter band.
This Award is issued for working five mem­
bers of the North Carolina Six Meter Assoc.
after September I , 1974. Send log data showing
the five calls, date worked and member nurn­
ber with one dollar ($1.00) to: Ken Mac­
Neilage, 191 Biesecker Road, Lexington, N.C.
27292.

Notes
Ran out of space, but want to remind you

to be sure to make your reservations for the
big annual ICHN / M ARAC National Conven­
tion July 4th weekend! How was your month?
73, Ed ., W2GT .

Novice Urom page 51)

UT (6:00 A.M ., EST) . All are invited.
Hans, WP4EBQ. P.O. Box. 524, San Juan,

Puerto Rico 00902, is also licensed as VP2VCN
in the British Virgin Islands. During May and
June, he was operating from his Motor Yacht
"Joyce" moored off Virgin Gorda, BVI, work­
ing phone on 20 and 40 meters and code in the
Novice bands. We hope you worked him and
that he gets the news to us in time to get a
notice in the column before his next DX­
pedition . . . Rich Kuslan, WNIUAW, 11
Curry Road, Hamden, Conn. 06517, has
worked 43 states and 15 countries in 10 weeks
on the air using a 40-foot vertical antenna.
Rich is very proud of his dad, WA 1UBI earn­
ing his General ticket the other day. The fact
that they are now going to put up a tri-band
beam has nothing to do with his pride. Any­
way. Rich's code speed is over 25 w.p.m., and
he is going for his General or Advanced ticket
this summer. Oh, yes! Rich just had his first
encounter with the " OX Hogs" that never quit
calling. He worked an HV3 (Vatican City)
but never did get his report and fiinall y lost
the station in the interference of other stations
calling all the time the HV3 was transmitting!

Remember. The NOVICE SHACK is your col­
umn. Send your "News And Views," pictures
and suggestions to the address on the first page
of the column, and we will do the rest. You
do not have to be a Novice to appear ; just
have something of interest to the young of
heart. ' 73, Herb, W9EGQ

SUBSCRIBE TODAY
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g uess that's a

•Mo re on this interest ing anten-

Power Limits [Irom page 39 ]

There will , of cou rse, be those who will
obta in a few more watts and minimize short
tube life by reducing fi lament power du ring
stand-by, and increasing filament power during
rJ . d rive conditions, o r increasin g pla te volt ­
age, to ma ximize plate efficiencies. But , as the
old saying goes, "you can't get something for
nothin g," and equipment and tube manufac­
turers can tell upo n inspection if the ir product
has bee n abused. One or two db would no t
be worth the effort.

Presently it is very diffi cult, if not impossible,
fo r the FCC to monitor and pol ice a mateu r
power limits. By using th is technique, if an
a mateur amplifier were hooked up and using

Day Trophy to me (copy of ARRL entry form,
de scription of rig and power, check-sheet).

73, Ade, K8E EG

Antennas [from page 43J

dip meter. Then, with the feedline removed,
adjust th e loading coils until the antenna d ips
where you want it. T his entai ls a bit of fiddling
around . However, the 1975 edition of the
ARRL A ntenna Book ( 13th edition), page 2 12
has a very handy chart for loading coils which
gets you in the bal l-pa rk. I followed their in­
fo rmation, made the coils about 5 turns too
big, and then proceeded to trim the coils, grid­
dipping the antenna unt il I was just abou t
whe re 1 wanted to be. Then I raised the an­
tenna in the a ir, ra n an S.W .r. curve on it, a nd
trimmed the coils a frac tio n of a turn. I fo und
that removing a single turn from each coil
cha nged the 80 me ter reso nant frequency about
50 kHz, and trimming an inch fro m each end
of the ant enna changed the resona nt frequency
about 10 kHz.

" But you are stuck with the narrow ba nd­
wid th no matter what you do. Even so, an
operational range of 40 kHz is still enough to
work plenty of stations. I centered my a nte nna
a t 3.8 MHz: '

"Well, since you pre-cu t your a ntenna at
home, how did it work in Hawaii?" asked
Pendergast.

"Plenty good," I replied. '" worked 6W8DY
in Senega l on 80 meter s.s.b. with the a ntenna
mounted in the a pa rtment, using my trans­
ceiver. I don't know who was more surprised,
the 6W8 o r myself! And from KH6 to 6W8
is a long, 101l1: way on any band!"

"Congratula tio ns," sa id Pe ndergast. "That
proves the old saying. DX is 90 % opera to r
a nd t 0% antenna .,-

" T h a n ks . " I sa id . " I
complime nt ."
[EDITOR'S NOTE :
na next month.

Other Tidbits
T he QRPp Net (3540 kHz, Tuesdays, 2200

EST) has been go ing qui te well. On quiet nights
we've bee n getti ng up to a dozen checkins with
contacts all over. Probably 80 will be dead by
the time thi s a ppears in print. As noted last
month, let's go to 20 me ters (Saturdays, 1600Z,
14065 kH z ) .

A Q R Pp C lub is now underway in England.
Write to G . C. Dobbs, G3 RJV, 6 1 Park St. ,
Cleethorpes, S, Humberside, England, for de­
tails. Membership open world-wide .

The QRrp WAS and DXCC standings can
be found elsewhere. I want to thank all of
you who have submitted your standings so that
we can present a broad picture of QRPp ac­
t ivity. T ill next time, have a good F ield Day
and drop your entr ies for the Milliwatt Field

Math 's Notes [from page 49J

RT-70 / GRC used in good cond ition
with all tubes $22.95

Handset H-33/PT with attached plug
for the RT-70 5.95

Mating power connector 2.50
Instruct ion Manual TM I I-290 5.00

We will be happy to supply exact conver­
sion details after we have modified our unit
a long the lines indicated if we have enough
interest and are most anxious to hear from
ot her amateurs who either have o r are plan­
ning to do a mo re elabora te conversion on this
unit.

73, Irv, WA2NDM

QRP [f rom page 46J

one weekend with the HW-7. I also pla n to
take it to VP2M land in a few weeks and op­
erate from V P2M H K. " .. . Duane E. Gardner,
WN3TPN, 467 Lois Drive, Pittsbu rgh PA
15236: " F irst of a ll, I have bee n wo rking on
WAS since receiving my Nov ice Ticket a year
ago and had 44 states confirmed inside of three
months with the exception of RI. ] borrowed
a TenTec Power Mite 5 watt transceiver from
a fr iend while my HW·1 6 was down for repai rs
a nd within a week I'd added RI to the con­
firmed list. I have made many long distance
contacts and have had some fine QSO's with
hams in TX, FLA, WIS, etc., with 589 and
599 re po rts with just five watt s, which is as
well as I do wit h the 75 watt HW-1 6. I use an
inverted V and just last night had a great QSO
with another Novice in TX (a QRPp'r a lso, by
the way) for almost an hour on 40m. Seems
that when I tell a contact tha t I am using a
Q R Pp rig, I get a 'hi hi ' and sure enough he is
a lso, only usua lly with less "watt-power" tha n
me. Very interesting. How can you tell a QR Pp
rig from a QRO rig? Nuff said from this end .
Keep up the good work,"
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Multi-Operator, Multi-Transmitter
JA3YKC: JA2VU P. JA30DC, JA3QOG, JA3REU. JA3UHM.
J H3 BNH. J H3 FZB. JH3GLP. JH3HBF, JH 3L1J, JH 3NVM.
JH3PLE, JR3WBE. J E3BYW, JE3JBI, JA4LVF, JA 5GLY.
JA2YEF: J A2SAP, JA2SW H, JA2TAP. JA2TCA. JA 2VHO.
JH 2BFT. J H21RH, JH 2NTZ, JH 2XQY, JR2ADN, JAOTJT.
JA9YSA: JHIGUO, JH 2SGU, JA2NXK, JR2AKB , JA3VEN,
JA9Gl l , J A9 GGH, JA9DZS. JAIYSI : JH1BIH , JHICJ U,
J AI UGJ . OH3MG & OH2 0 T, OH31R, OH3RJ. OH3SA.
OH 3WZ. OH3XZ. OH 3YI. PJ9JT: DJ3K R, K4GKD. PJ 2ARI,
PJ 2VO. WI BIH, WIGNC, WlTX. W3 l Pl , WAlSTN, WAl·
STO. S K5AJ: SM5AD, SM 5AXP. SM 5AVV. S M5BNZ, SM5·
CAK, SM5CBN. SM5CNO, SM 50US, SM 5DYQ. SQ3KEY:
S P3CTQ, SP3FUO. SQ6~AX: SQ6FJG,SP6HEK. SP6EEK.
$ P6 FRA, SP6GIV, SP6DVP. W2PV & KIOME, KIZNO, WA1·
ABV, WA IABW, WAIJVY, WA2CLQ, WA2lQZ. WB20EU.
WA2SPL. K2CW & W2BC U. W2lSX. K2BPP, K2JOA,
K2JQR, WA2 DSA, WA2GAV, WB2APO. WB2BYW. WB2FTO.
WA3BN F. WN2VZZ, WN2VZY, T. Edens, R. Hazen . W3AU
& W3ZK H, K3EST, WAJAM H, WA3HRV, WA31AQ, WB4­
OON. W3WJD & W3 0 QG, WA3J LT, WA3LRO, W6 MWJ .
W3GPE & K3010, K3WJV, WA3FFR, WA3GUL. W3GM &
W3FM. W3JSX, W3KFK , K3Z0l, WA3J VB. W3fRY & K3H·
TZ. K30ZB. WA3lNM. WA3NQX, WA3WIM. WA3ATX &
WA3COJ, WA3GJZ, WA3 SZI. W3TV & W3AOH . W3VW.
W3BYX & WA3KRD. WA5JMK & WA5UCT. W5KFL &
WA SOCN . WA5ZWC, WB5D DI . WA6EPQ & WA6 IPY. W7·
SFA & W7APN , W7 ENM, W7EXM, K7JCA. K7VPF, WA70TT,
VE7ZZ. YV5RT: YV4TI, YV5AW, YV5CET. YV4JO. YV4 CI,
YV4NQ, YVI MV, YV4AE. YV4AC. VV4AOO, YV4ATW.
VV4 BE. VV4AV. 6Y5BF & K4CEF. K4SHB, K4lDR, W4·
BRB, WB4TAF, WB4FLW, W9NFC, K4VC. WB4Kl U.
W4MV.

QRM [jrom page 26J

3 el . beam ce rta inly helped me a lot! ! See you a U next
year. P lease teU me who has the lo p Novice record
a ll-t ime and how many poin ts . •• WN 1SJG. 15 was a
very dependable ba nd to Pacifi c. Wish I ha d not had to
work all weekend, think I could have run up a good
score . Condi t ions better for c. w. test than tone test . ••
WA40 SM. 15 put o n a great show for the contest Satur­
day afternoon . . . W A 2UM. Bad weekend for me,
signals were great but had to go to a fun eral out of town
on Saturday which shot that da y completely and had
company part of Sunday KUARS. All those KH 6's
su re sounded like KS6's! WRnLTD. No activity
from zone 34; missed 4 here - but know JT1 KAA,
VS6DO and 9M2CX-zo nes 23. 24 and 28 respect ive­
ly were on okay ... W 4AAV. Mo ve it back to Thanks­
givinll: ! On second thought, don't! • •. W9KNl. Only
71h hours of o per atio n before linear transformer
c ratered . • . W5WZQ . Good co ndi tio ns to JA Sat­
urda y m orning .. . WA4APG. N ot much time to
operate. Maybe you can use log a nyway for check • .•
W 8CNL. Good scores could be go tten on 80 if there was
more activ ity from the rest of the world in general be­
cause propagation was good . How about an 80 m. con­
test like ARRL's 10 m. conlest? . . . W 7KAR . A steady
S7 power line noise sure hurt with the weak ones . . •
V E3DXV/W6. Total it for club total only .. . W$L UJ.
First night great- ha d visions of some kind of record in
the making ( H i) . Second night-local thunderstorms all
night long {soblt) . . . W 5RTQ . No o penings to Europe
or Africa this rear. Very poor cond it ions, but lot s of fun .
Also note a b ig decrease in operat ing skills. DX unable
to handle pileups . . . W 7JL U . Disappointed in lack o f
activity---especially Saturday night ... K 2TXC. A few
hours well spent ... K 6NA. Must study and get ext ra­
really diffi cult above 3.25 on ROm . . . WR8£UN. A
pleasure to get into th is test after so many years. W as
absent due to Thanksgiving previously. How about al·
ternati ng c.w. firs t. phone second. etc. . each yea r? , . .
W9DY. Biggest Thrill : W orking three new count ries­
STIAY, OD51Q and DJ8QT/cn to bring my total to
122 countries o n 160! The exceptional 160 meter band
o pening to EU/ AF on Sunday morning allowing QSO's
in rapid success ion, like ha ving a "pipe-line" from here
to there! ! F ine operators and nice guys on for the test.
160 is "st ill a gentleman' s band! !" Thanks for running
suc h a nice contes t . • . WIRR. Will be quite surpr ised if
the F Y7 proves legit. " K5JVF. Nuts .. . WA70A U .
Hope I never have to turn another beam by hand again
. . . W$KFL. Won Worth T ownship (both modes now
that W 3GP E has moved 30 miles away . . . W3FRY.
Sure is frustrating hearing them so loud on 160 and not
be able to work them ..• W 3WJD.

tubes which had manufacturer's fila ment ratings Operatars ifrom page 32)
in excess of the maximum wattages specified,
then the FCC's job would be made infinitely OKIKRQ, OKIIAM, OKII VJ, OKI IAV. OK3KGQ, OK3,2351,

OK3ZAD. OK3KTY: OK3ZFB, OK3ZGA. OKIKCD: OKlo
simpler in its policing efforts. It would be a AWF. PO·8523. OK3KAG: OK3CIR, OK3YBD. OK3ZFM,
sim ple black or white infringement of the rules OK3ZAF. OKIKCF: OKIKZ. OK1XC. QK2KOO: OK2BI P,

, OK3TSC, OK3KJX, OK3EQ, Ol8CDQ. DKIKTl: DKIDA,
• O KI AWC. O KIAQT, O KI FCA, O KI AZO, O KI S B. OKI-----:----- ~= ATW, OK I TY, OK]APS. OK2KYK: OK2PB M , O K~ BGH .

OK3KPN: OK3CJN. OK3ZMJ. OL0CBX. OKI0FX: OKIMX,
CQ Reviews EBC-144 ~r, [from page 37) Et, AI, ON4US, O NSMF, ON 6Vl, ON 6MH, O N6QR. ON5,

KH & ON6HE. ON 5UQ. ONSey, ON 6KD, ON5JE. ON 6MD.
operate out id th b d if f I OY6FRA: QY2 H . OY2J . OY3 B. OV3H , OY5N S. OY7YD,

51 e e an I you are not care u . OY7M. LZ2KDP: LZ1GX. LZt -F.3Z. LZ.2.H.SZ. LZI-A.S13,
Double-check your switch sett ings when you lZl-A·S84, Pa lm Sta n. LZI KBU: Haztc v. Se kez ly. LZIKCP:
first begin to operate the rig! After a few days vetev. Stevchev. LZ2K.0I: Atanas, TribC?ndy, Muhs in.

• . • J o rd a nov. LZ2KEF: w as tlev. Penchev, Mar/nov. LZ2 KWD:
this Will become second nature. Geo rgiev, Georgiev. LZ2 KHM: Pesvnov, Pet rov, Ivanov.

Even with a few shor t-comings this radio LZ2KAD: Nercv. Mih ailov, Runtchev , Stefeno tf. PA9AEH :
, in th " f ' . ' . & PA0PN, PA0ABM , PA0INA. PIlPT: Van Kes s el, Kokee.
IS, In t e opimon 0 (his writer, the most irn- PYlEMM: PYlTC, PY2GRO, PVIZBJ . S K2DR: S M2EKM.
portant single piece of v.h.f . equipment to S M2C EW. SK2AU: S M2 DQS , S M2 BJ E. S K68 A: S M6CKU,

h '. SM6DHU. SM 6EVE, SM 6FVJ. S M5AOE & SM 6BJ I, S MS-
ente~ t e amateur radio scene In man y years . CZT. SMOBDS: S M0GBB. SM0PX. S P I KBK: S P I AEN,
It Will be the forerunner of an entire new class Za krzews ki. SP2KDT: S P2G UB, S P2 HMV. S P2I HB: S P2·
of hi ti t d di hi h 'I I ft h GRT, S P2 HJ l. SP2BNF, Pa sikowski. S P5KMB: S P5 FTH.so p IS rc a e ~a lOS w IC WI re e ct t e SP5GEV. SP9PBN: SP9 HZV. S P9GFV. SP9GTR. S04PBI:
constantly ad vancing sta te of the a r t . The EBC- SQ4 FAl , S0 4 FAO, SQ4ElO, SQ3 PTE: SQ3 Fl R, SO~ H RN .
144 JR will furnish a fine target for the other SQ5PSL: SPBGNF, SQ7 DQ N/ 5, S P3 HBW, S P8GAI . SQ9·

. KRT: SP9HMF, S P9 FKQ, Sl='9ZW. SQ9KGC: S P9CUX Et. AI.
manufacturers to shoot at. I wish them all the UK4HAW & UA41 U, UA4HAL , UA4HBR. UK9 FER: UA9.
best luck The only question that I have left is FAJ, UV9FN, UA9FDW. UA9140005. VK5NO & So n. WAl·

. • . NRV. WAIUBC & WAlJ SO, WA ILNH . W2YO & W2BHM.
this .. . what Will EBC do for an encore? W2HZV. WA 2SRQ. WB2 SQN & K2KUR. W2R EH & W2.

-W2JUP HHB. W3BWZ & W3Nl, WA3NGS, K4CFB. K4GSU &_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ K4FU, K4KSC, WBFAW, WABVVR. K4VX & WB4SGV.
K4UT & W4LCP, K4THA. W4QCW & WA4Q OC, WAS.
lOT. K4YFQ & WA4BTC W9JK. W40lF & WA4BTR. WA4.
IHB: WA4FCT, WB4HYN, W9QVV, W0'PBI. WB4EMF &
WB4 KS S. K4FW & W9NN. W4MIl & WB2QHB, WA6PAQ,
K5WTA. WB4HQE & WB4FOT. WA5LES & W5ARJ WSVQ.
K5PFl, WA5WCT. WA 5RXT & WB SJJE. W6KG & W6DQO.
WIARR/6 & WA6GMR. K6HIH & K6AUC. W7NQ: W7CFJ.
W7J ST, WA7VEN . W7DAI & WB7U QV, WN7YPF. W8ROF
& WSKPL, WA8EOC, WASLYF. W8KIT & W8 2FGA. WSUM:
WABG GN, WA8PVY, WABVTl. wgZTD & W9VNE. K9 0TB.
WB9 1VC, W89BUV. Y03KBC: V03YZ. Y03JE. Y04KCI:
Y04HW. Y04S I, Y04ASP, Y04AV R. YOSKAN: Y08ME,
Y08MI. YOSKGA: Y08DO, Y08FZ. Y06KEW: Y0 6AOM,
Y06MY. YUIBCD: VUINQW. YUINZV, YUIODO, YUIPCF,
YUIQBC. YU2ACF: Petar, VUINVT. YU2RPT. YU2BTU:
YU2RM T Et . AI. YU 2BOP: YU 2ZP Et . AI. YU2CBM: Koljatic.
Skcko. Grubisi c . YU2CBV: VU 2RKE, YU 2RTG. Zeljko,
YU2R PY. 2FIAL & ZFICN. 4M5ANT & VV5AAS, YV5BN R.
VV582T. 4UlITU: HB9AXK , HB9AZO. 4Z41X & 4Z40Z.
4X4WN .
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Operate Auto-Patch
use antenna and power . . . The GTX-200·T does

all the resll

so small and compact it can be mounted on the faceplate
of most any transceiver, including smaller-sized walkie­
talkies. Completely self-contained: connect to B+ ground
and signal output, and it's ready to operate.

The T E-I1 produces all standard double frequency tones
used in telephone signalling circuits. It is completely
shielded.

The 12-digit tone encoder is an integeral part of the
2-meter VHF-FM transceiver (WOW!) Separate controls
allow independent transmit and receiver frequency selec­
tion.

The GTX-200-T is all solid state, transmits at 30 watls
(nom.), also features super-sensitive dual-gate MOS FET
preamp receiver. Same old GTX-200-but what an
additionl

IMMEDIATE DELIVERY
FROM STOCK

TE-II Tel Encoder ..

Your Low
Price

•

Your Low
Price

U•• coupon to order
dlrecl from tutory

ISi4.e:2.' ''Hx 1.6")( .65" 0)

U•• coupon to order
direct 'rom factory

Use This
Handy Order Form



(minimum order $12.00)

NOW

NOW

NOW

NOW

Sub-Total: $ _
TOTAL:$_~ __

GTX-6DD

GTX-2

GTX-2DD

GTX·IOO
1V. ·meter FM,100 channels,12 watts
WII $309.95 (Incl. 223.5 MHz)

GTX-ID

z-meter FM. 100 channels. 30 watts .NOW
was $299.95 (Incl. 146.94 MHz)

s-meter FM. 100 channels. 35 watts
WII $309.95 (Incl. 52.525 MHz)

z-meter FM, 10 channels. 30 watts
WII $299.95 (Incl. 146.94 MHz)

z-meter FM. 10 channels. 10 watts
WII $239.95 (Incl. 146.94 MHz)

< GENAVE, 4141 Kingman Dr. Indianapolis, IN 46226
•

HEY, GENAVEI Thanks for the nice prices! Please send me:

GTX·20D·T Speclel
z-meter FM, 100 channels. 30 watts Introductory $ 2 A ft9&
(lncl. 146.94 MHz) Price "'9iJ-

NAME AMATEUR CALlL... _
ADDRESS CITY _ STATE & Zlp· _

Payment by: 0 Certified Check! Money Order 0 Personal Check 0 C.O.D. Include
Note: Orders accompanied by personal checks wil l requ ire about two weeks to process. 20% Down.
o 20% Down Payment Enclosed. Charge Balance To:

o

@ $- - ---o ARX·2 2·M Base Antenna @ $29.95 $, _
o Lambda/3D 2-M Base Antenna @ $39.95 $ _
o Lambda/4 2·M Trunk Antenna @ $29.95 $ _
o TE-I Tone Encoder Pad @ $59.95 $ _o TE-II Tone Encoder Pad @ $44.50 $ _
o PSI-9 Pori. Power Package (less ballerles) @ $29.95 $ _
o PS·1 AC Power Supply @ $59.95 $- - - - - -
and the fo llowing standard crystals @ $4.25 each: $ _
Non-standard crystals @ $5.75 each : $ _
(all ow 8 week' delivery.)
For factory crysts/ lnstallatlon add $8 .50 per transceiver.

IN residents add 4% sales tax:
CA residents add 6% sales tax:
All orders shipped post-paid wIthin cont inental U.S.

o

o

o

D

•

o

r' - - - - - - - _. CLIP OUT AND ORDER NOW - - - - - - - --,

I THIS PAGE IS YOUR ORDER BLANKI •
I ORDER NOW AND SAVEl •

Specials at Unbeatable Prices I
•
•
•
•
•
•
•
•
•
•
•
•
I
•
•
•
•
•
•
•
•
•
•
•
•
•
•I
•
•

• 0 BankAmerlcard # Expires I
L 0 Master Charge # Expires Interbank # I

_____ I Prices and seecmceueee subject to Chana:e without notice. _

i
~
•
•
••
•
•'.
•I
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Ad verth l n9 Rates: N on-Commerc tat ads are 10
cents per word including abbrevia t ions and ad.
d r esses. Commercial and organizati o n ads are
35 cent s per word. Mini mum char ge $ 1 .00. No
ad (Class ified ads ) w i ll be pr inted unless ec­
co m panied b y fu ll remittance.
Closing Date : The 15 th day of the seco nd mont h
p reced i ng Pub l ica ti o n .
Becausetheadvert isers and equi p m ent conta ined
i n H am Shop have not been i n vest igat ed , t he
Publi sher of CQ cannot vouch f or t he m ercnan­
d ise l isted there in . Oiree,t all correspondence and
ad copy t o : CQ Ham Shop, 14 V anderventer
Ave., Port W.nhlngton, New Yor k 11050.

FOR SA L E : WRR·2 Rec. p lus spar e plu~H ns.

SASE for m ore information. Mr. Robert A llen
16 2 51 Woodruff, apt.20 Bellflo wer, 9070 6 , CA

POLICE AND F I R E SCA N N E R SALE : Regency
ACT·R· IO H /L/ U 10 channel 3 bands combined
AC/DC 10 free cryst a ls lnc tuded, $16 9 .00 pr e­
paid. D ealer Inquir ies Invited, Four Wheeler Com­
municat ions\ 10 ·A New Scotland Ave., Albany,
New York 2 208 .

INST R U M E N T A T I O N Recording T ape, precis ion
10 /14 . inc h ree ls, Sco t c h, M emorex, b ott o m pr ices.
SASE d eta i ls, WA6 ZTN, 34022 B lue Lantern, D ana
Po i n t , CA 92629 .

M onthl y N ew stet t er , "S/I N E WS" co veri ng Signa l /
O ne's. $4.00 per y ear. Sam ple issue avai lab le.
Signa l /One T ROUBLE GUIDE 5 1 .7 5 . W A N TE D
5 i nc h m oni t o r or Televis ion. BOb, WOYVA/4
POB 6 126 , Ar lington, VA.

SS T V Z O O M L E N S, 1 2·4 8 mm, F 1 :8 C M ount
$6 4.95 Po stpaid. U HF Box 50 4, H untingt o n Sta­
t i on , N Y 1 17 46.

H E ATH K IT : D X60 B Tra nsmitter, HG· I OB VFO,
Mint Condition. WA2TZH, (601 )39 2-6203 .

L EA R N CODE: T he Easy m odern way on 6 0 m in.
cassettes. N ovi ce 0 ·5, progressive 5·13 , General
13·1 5 , ex t ra 20. 5 3.00 Each or all four for 510.
Ro y al , Bo x 2 17 4 , Sandusk y , OH 44 8 70 .

F REE: 8 Extra Crysta ls of y our c hoice with t he
pu rchase of a new I com IC-2 2 A at 52 4 9. With the
10 crysta ls which come tectorv-tnstauec i n t he IC·
22 A t his gives you a t otal o f 18 crysta ls! F or
eQua'Uy good deals o n Drake, Regency, Collins,
T en-T ee, Kenwood, Swan, Atlas, Midland, Standard
T em po, A l p ha , Genave, Hy-Ga in, CushCraft, A nt·
enna Spec ial ists, VenusLHustler, M osley, and others
wri te or call Hoo sier ~Iectron lcs, you ham head·
Quarters In the heart of the Midwest, and become
one of our m any happy and sat isfied cu st o mers
Hoosier Electronics~ P.O. Bo x 2 00 1 , Terre Haute,
Ind iana 4 780 2. (S l z)S94-2 39 7.

TECH MANUALS for Govt. su r p tus gear-56 .50 ea.
R-220 /URR SP-600 J X URM-25 D, SG-3 /U , TS­
173 /UR, TS·l 7C I U, LM·21 , OS-8 B / U , T ho usand s
more ava ilable. Send 50 cen t s (coin) f or 20 page
list. W3lHD, 72 18 Roanne Dri ve, wash ington, DC,
2002 1.

W ANTED: Nems Clark e IFM-IO, IFM-30, IFM-301
50A POT · I 00 p l ug· i ns f or 14 55 and 1456 receivers
W 5NQE, 70 1 Carol yn Ave., A ust i n, TX 787 0 5 .

PH ILLIPS CODE: Complete co p ies. $ I 0 po stpa id.
H ess, B ox 19 .M, Pasadena, CA 9 1 10 1 .

HYDROPONICS f or X YL while Q RL. B u ild your­
self garden components, books, nutr ien ts, 5 . page
catalog, send 40 cents ; refunda ble, I nco r po ra t ed
1971 , B URW E L L GEO PO N ICS, B o x 125.EC,
Ranch o Sante, CA 9 2067 .

70 • CQ • June, 1975

WANTED FO R 5SSCASH - Back in 19 5 7 t he
Lionel Tra in Company m ade a sma II set o f toy
t ra in s specifically designed f or girls. I t ha.d a p in k
loco m o t ive and several o t her cars, a ll In pa ste l
shades. The set wasn ' t very poJ:?ular, hence not too
many so ld. However , I need tnts set for my conec­
t ion and a m w ill ing t o pay up t o 540 0 cash f or .a
com'ple te set i n mint co ndi ti o n . If y o u have ~hlS
item p lease w ri t e: Dick Cowan, CQ M agazlOe,
14 Vanderventer Ave., Po rt Washington, N Y 1105 0 .

MAGAZINES FOR SALE: CQ/13 / QST/HAM RAD­
IO issues at 10 cen ts each (ptus sh ipping) from
L ockheed Ham Club, 2 8 14 Empire. Burban k, CA
915 0 4. Send list and c heck. Ava ilable issues and
any refund due w ill be sent promptl y .

SUPER HIGH GLOSS-· RAI SED PRINTED! QSL·
Cards. Full cata log, samples: 5 1 .00. L ij o n G raphics
Box 4 8, East Longmeadow, MA 01 02 S.

D id y ou k now that su p p lem en ts t o the bo o k,
"CQ Y L It are ava ilable ? They bring the book u p
t o date ' w ith YLRL O ff i cers through 197 3 a~d
the 6 t h Y L R L Co nvent ion, held at L ong Beach In
May '72. I f you have a co py o f "CQ YL" and w o u ld
like t o ad d the n ew su pp lemen t s (the pages are
"slotted " so they f it directly int o the "CQ Y L "
spi ral bacbonej, drop a note wit.h yo ur request t o ­
author /publ isher, W5R ZJ, L ou tsa Sando , 44 1 7 •
11 th St., NW. Albuquerque, NM 87 107 . Please. en­
cl o se t w o 10 cen t st am ps to cover cost of ma iling.
The o ne and o n ly bo o k about Y L s in h am rad io,
"CQ Y L ," conta ins 21 chapt ers, over 60 0 Phot.G­
graphs. Order your autogra phed copy, or a gift
cop y , from W e., RZJ, 53 .00 post pa id .

REPAIRS : K6 BE. 41 5·54 8 ·1 8 89 .

FANTASTIC PR I C ES: 2.S A -I OOOV D iodes; HEP
IR 4 1'S 1.00 . Disc:ounts: T est Equi pment, Parts, list
10' cen ts F &M Elect r o n ic D ist r i b ut o r s, Box 2 ] 6 ,
Dept . A M aspet tl, NY 11 37 8.

L O O KI N G FOR o ld Lionel tra i ns. Interested o n ly
in " 0" gauge, ex ce llent .t o like:new c ondi tion. P~ i .
mary i n t er est is lo co m oti ves pri o r t o 19 5 2, bu t Will
co nsider com plete sets or more recen t models. A m
wi lling t o buy ou tright for cash or swa p radio gear
t o m eet you r need s. Wr ite D ick Co w an , WA2 LRO,
c/o CQ Magazi ne, or ca ll 5 16 /8 83 ·620 0.

SA ROC H aw aiian Convention H oliday new d!ltes,
July 17 -2 4 19 7 5 . Deluxe rooms all seven nl ~h ts
Shera to n.Waikiki, H o nolulu. Ex h i b its . T~chnlcal·
sessions cock t ai l pOrty and banquet s. L im ited num­
ber reservations o n Western Airli nes from L o s
Ange les and Oak land . Reserva tions availab le from
m id-west and east coast pr inc i pal c i t ies. Trave l
arrangemen ts b y Del Webb Wor ld T ravel Com pany.
SA ROC Las vesas Hotel sa hara January S- I O,
19 76 . Direct all inqu iries t o SA RO C, POB 9 45 ,
B oulder Ci ty, Nevada 89 0 0 5 .

URM-2 5 10Kc t o 5 0 H Z, URM-26 4 M H z to 405
M Hz and TS419 9 0 0 to 2100MHz GC $1 75 ea.
Sierra low t r eq. rec zero to 1 55 Kc 5 75 GC. TS-38 2
Audio esc. $75 GC. B ill Wi lliams, P.O . Bo x 7057 ,
Norfolk, VA 23 5 09 .

NATIONAL SW·] V el vet 58 80 A S pOwer su p p ly
excellent 8 0 40, io. BS co ns, best offer over 58 0 .
Number 60 '6 3 , 6 1 , 68 , G C SW·3 coils in o ri gi na l
boxes 5 I 0 eaCh, y o u Sh i p . Used SW-3 CO il forms,
soc kets. FB-] parts. Rohn Number 25 galvanized
3S' to w er, $6 9 p iCk up only. WOKe, 10 Taylor
Estates, Kirkwood, MO 631 2 2.

BU Y·SE L L ·TRA D E. Wr ite for monthly mailer. Give
name, address, call letters. Complete stock of major
brands. New and r econditioned equipment. Call us
for best d eals. We buy Co ll in s, Drake, Swan, etc.
SSB & FM. Assoc iated Rad io

j801
2 Conser, Over­

land Par k, KS 66 204. 9 13/38 ·590 1.

FOR SALE: E CSS Vacuum Var ia ble, 2 t o 8 rnmt.
I deal for neutralizing capacitor, 51 7 postpa id.
A. Dorhoffer K2 EEK. CQ Magazine, 14 veneer­
venter Ave. , Port W ashington, NY 11050 .

FO R SALE: A Course i n Radio Fundamentals
(1 st ed., 2 nd pr inting, Dec., 194 2) by George
Crammer. 53 .00 postpaid. A. Do rho ffer , K2 E~K,
CQ Magazine, 14 Vanderventer Ave., Port Washing­
t on , NY 110 50.

I
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A smooth rhythmi c fe el - a
slight but definite "break" ­
these are among the highly
desirable features that make the
operation of a Ten-Tec keyer a
delightful experience. The KR50
paddle suspension employs ball
bearings and adjustable electro­
magnetic forces to achieve the
unique "soft touch" that means
smoother. more articulate and
relaxing aso's for you.

Write for details.

KR50
lambrc squeeze
keyel. Dit and dah
memories. defeat·
able . Automati c
weighting. Over·ride
and monitor oscil­
lator. 117 VAC or
6 to 14 VDC.
PRICE $110.00

KR20-A
Same as KR5-A but
with built-in moni­
tor oscillator and
AC power supply.
De cora tor sty le
case. 117 VAC or
6 to 14 VDC.

PRICE $67.50

KR5-A
Sin~ le padd le
s tr ai ght keyer.
Self - completing
characters. Pre -set
weighting. Over-ride
touch switch. Ex­
cellent "feel" 6 to
14 volts. DC.

PRICE $38.50

SPECIFICATI ONS

* Bro adba nd
Continuous frequency
c o ve rage 27·450 MHz

• DUA L POWER RA NGE
15 a n d SO Watt Scales

* VSW R SCALE
Read VSWR d , rect
INo c harn Of" graphsl

• HIGH DIR ECTIVIT Y
25 d b TYPICAL

27 -450 MHz
10%

50 Watts ent ire range
50 Watts - 100-225
25 Wat ts - 27-300 MHz
15 wan s . above 300 MHz
Ty pe " N " standa rd
(UH F on request )

Connectors

~
W E R L AT O N E INC.
P.O. SO l( 258
B re wste r , NY 10 9 0 5

Frequency Range
Wattmeter accu racy
Power Capability

SS B
ON

The Bro...Jb~II'd O elKtor I'T\iI V be mount ed w lth,n the In·

d'cator u nit or in a re mote ioceuco.

Send 10# au.. ~et 0# o rder direct. Model C1217 Al'T\illeur
net $89.50 plus s.-In la ...

Broadband Power/VSWR Meter

P. O. Box 306. M." tcIe . N. V. 11S66

HOUSEOF POWER

• E.,.y ...... n'ng .on•.rill'on I" " del~tO. ¥nSoe'!i .. fi,,, be.
for e 'I p.oduc.. ~ 'I1~,ble smok " 0 ' !lillTH!. Of no lM;:e.bl" he-. t .
• l ou d . p "p,.::m9 mt...m, lI~t ""<1'"'"9 .'arm WJUn(h <I,
85 db Il!'v" I., 10 ' .et . • Po_red by .. ''''911' 12.6 ... . long­
I, te b. tle . y . • R " h. b l" s.oj,d It . le Clrcu ll , y , - ' n SUln , with
two K'~ to ....all 0 ' c • •long I p re f"n " dl. • A la"" sounds
wn", In I,me 10 ,eplace 1M bdlteor v te oee .. mlnu le fa ,
1 d . " , I . • ~4K....ft o n ly 6 " do• . b y 1 9 /16" deep . • Sh Ip,
~ pmt p.I'd . n vw M u' .n the USA 10 ' o n ly $59.95.
Vo u C.ln' ,ffor d t o be w,thout t h.' pr o ' ech o " ! AClCl , t iO " '"
N Uer ies $ • .00 e,u:h .

Sen d t hee" or m o iH"y ordt!r ro:

EA R Lv WARN ING IONIZ A TION f l Fi E ALARM INS T AL LS
IN MINU TES PROTE CT YOUR LOV ED ONES, Y OUR

HOM E, YOUR R AD IO eO UIPMENT.

How to discover
a fire

before it becomes
an inferno.

11l'1lllJl:rI
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N.w INTERNATIONAL

broadband
amplifi.r

MODEL 150-299

14 db 9ain-l0 to 1,000 MHz

Intern ational's inline ampli fier
provides 14 db gain flat within 1
db over a range of 10 to 1,000
MHz. Impedance 50 phrns. Re­
Qu ires 20 VDC @ 50 maoFor in­
creased gain additional amplifier
may be added. Uses BNC type
term inals.
SPECIFICATIONS
Range 10 to 1,000 MHz
Impedance 50 ohms
DC Input' 20 vee 50 rna
Gain· 'It 14 d b
Flatness + 1 db (Ref. 500 MHz)
Operating Temperature - 25 to +70 0 C
Noise Figure g db
VSWR Output 2.0
Output capability for -60 db near
intermodulation distortion 100 MV

· W il l o pe rate 12 to 24 voe w it h so me loss
c ha rec tensncs

"M ay c ascad e for addi tio nal ga in w ith
cons id eratio n o f no ise and f la tn ess.

Price $40 .00 plus postage
Write for complete catalog .

~
INTERNATIO NAL'S. 'Y
CRY STAL MFG. CD.. INC .

10 No rt h Lee
Oklahoma City , Oklahoma 731 02
40 5 23 6-3 741

72 • CO • June, t975

CALL PINS S UM M E R SALE : 2 lin es engraved.
$ 1 .00. Blue, black, red. I" xa". Order now o r re­
quest i n f o r m at io n . Guara nteed. Ho lly. Bo x 392 6-C,
Holl yw o od, FL 33023.

SELL: 88 ' H ei ghts free-standing alum inum tower ,
11 sq uare f oot load rating, w i t h hinge base. New.
N ever instal led. Li st s at o ver $ 13 00 . Sacrifice at
$7 00 . N o shi pp i ng, b ring sta tion wagon an d cash or
certi f ied check . Ca ll 5 16 / 333 -62 0 0 f or d eta il s o r
wr it e CQ, Bo x R, 14 Vanderventer A ve_, Port
Wa shington, NY 110 50 .

QSL s printed. F ast ser v ice. Sa m p les for 25 cen t s.
Ca stle Pr ess, B ra ss Castl e, Washington, NJ 07 3 8 2.

ELECTRONIC PRINTING CALCULATOR - Uni­
com M odell 0 11 p. Brand n ew, sti ll in b o x. Origina l
co st $ 19 5. Received as gift . Want t o trade f or an y
kin d o f H am G ear. PA T, P.O. Bo x 314 , Shiremans­
t o wn, PA 17011.

RUBBER ADDRESS STAMPS. Free catalog. 45
type st y les. Jack son's, Bo x 44 3-F, Frank lin Park,
IL6 0 1 31.

RADIO M U SEU M now open . Free admiss ion.
25 ,0 00 pieces o f eq uip men t fr o m 13 50 telegra ph
i ns t r u m en ts to am at eu r an d co m mercial trans­
mitters o f the 192 0 's. Amateur St at io n W2AN,
W r ite for in f ormation, Ant ique Wireless A ssoc iation,
Ma in St., H Olcomb, NY 1446 9 .

FREE giant bargain e lect ron ic cat alog listing t hous­
and s o f components, tubes, t rans ist ors, IC's, k i ts,
test equ ipment. EDLlE'S, 2700 -Q A, Hempstead
Tpke., L ev itt o w n , N Y 11756.

TOROID W I N D I N GS, 3 /4 i nch , l O fo r $ 2.50. T ubes
Oldies and newer types. Send need l i st s, Capacitors,
pots, t oggle switches, Ai rt ight Inst r u m ent T r an s-

for t ca ses, Eq . Ex haust fans, Strong shop magnets
6 Westo n Lab St an dar d M eters, Kulka Number

44 2L3 ten way t erm blo cks $ 1 , Plate Transformer
2 KV at 70 0 m a $2 0 . F il. t ransformer, 6.3v at 12 A .
•000 2 ufd X M T R Cap at 6KV $3 . New A ircraft
Gyro $ 20, 3 and 4 o h m resist ors at 1 0 0 watts $2 .
Boonton Number 9 7 A DC vo ltmeter / am p li fier
. 1 t o 1000 v$ 75 . US M-24CScope$l 7 5 TS-35 2b/
u M ultimeter $2 5 , Number 23 2 b/gr X M T R $8 5.
Non L i n ear svs Number 12 5 B AC/DC Converter
$ 50 , Steiman TA-l Pho n e Patch Adapter $ 30.
Kay 1 21 CJ V H F / U H F Sw eep Gen .5-1 700 MC
$2 75. L ambda C4 81 M Reg. Power Supply, 3 75
VDC $65 . Bec kman FR6 7 /u Counter $95 , T S-33 2
Aud i o O sc. $ 75. RCA L o w Freq. Rece iver 9 0 C
0·1 6 0 KC, T S-4 18. 4 19 , 43 3, 62 2 , etc. Stereo
speaker cabinets. Bausch & L omb 16, 25 m m f /1.5
st anda rd C mount len s, new $ 7 5. Bill Williams,
P.O. Box 7057, N or fol k , VA 235 09 .

CR YPTOG RAPHY ITEMS WANTED. BOOk S, rna­
Ch i nes, manual s. Anyth ing that i n vo lves sec ret
wr i t i ng. WN2TSD, 17 Alfred Road W est , Merrtck,
NY 11 56 6.

WANTED: "N" "rv ce Coaxial Relayes. Go od
T-28 2D/GR an d MD-141 /GR Units. Char les T.
Huth, 12 3 31 /2 W. StateSt., Fremont,OH434 20 .

EICO 3 1 5 R.R. SIGNA L GENERATOR. Mint
$20, Wollensak 1500 7 inch r ee l recorder. $ 50.
Ala n B urg, 297 0 Bronx Par k East, Bronx , NY,
10467.

STAR S R-7 0 0 E 30·l 0 M . Receiver. A FB Rcvr .
Good Conditi o n. $150 . (21 2) 6 5 5 -6 418 . A lan
B urg, 297 0 B ro n x Par k East, B r onx , N Y 1046 7 .

WANT : Y our inco m p let e or non-worki ng Ham /
T est gear kits. Also w an t good na m- m an d m at ch­
b o x . Harold D ac t on, WN4JQR, Rt. 5, Box B3 - A ,
Pickens, SC 29 67 1 .

WANTED USED MOTORO LA 30 -40 MHZ Base or
M o b ile Units. Ralph V i llers, P.O . Bo x I, Steuben­
v ille, OH 4 395 2 .

FOR S A L E: E ico Scope 425 $2 5 . Radio City
Products 3 0 4 A tube checker $1 5 . L i n ear Systems
400-12M Po w er p ac k $75. RPC-3 B Speech Co m­
pre ssor wired for Swan 350 $25 . Muffin Fan $4.
WANTED: TS5 20 and F T I OI B. H . F . Cushing,
IN6 LXZ, 5 224 Bo b b ie Ave., San Jose, C A 95130.
40 3 ·379 -3 56 2.
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We'll G UARANTEE
no other balun, at any
price, has aU these
features.ORDER DIRECT

Dept. CQ UNADILLA, N.Y. 131149

"-

..,," ...­-' -
,.. n •
..... O.

11'5 WHAT' S
IN SIDE

THA.T COUNTS '

THE APPROVED LEADING HAM AND

"w~rAl1~rBATUON'~t2~9:~= -~td
The proven ba lun 1. HANDLES FULL 2 KW PEP AND THEN SOME. cu"-:,t, d ,U h l) uh o n

"'STU Broad-Banded 3 to 40 Me . "'1,,:_12 --\.'UM
L 2. HELPS TVI PROBLEMS By Reducing Coax Line " ....... - ......

Rad iat ion,

~
3. NOW ALL STA INLESS STEEL HARDWARE. 50239

Double Si lver Plat ed
• 4. I MPROVES FIB RATIO By Reducing Coax Line

"'ilL Plck·Up
5. REPLAC ES CENTER INSULATOR. Withstands

Antenn a Pull of Over 600 Lbs.
6. BUI LT· IN LIGHTNING ARRESTER. Protect s Bal un

- Could A lso Save You r Valuable Gear
7. BUILl ·IN HANG·UP HOOK. Idea l For Inverted

v ees. Mult i -Band Antennas, Dipoles. Beam and
Quads

NOW BEING USED EXTENSIYELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES. FAA, RCA. CIA, CANA·
DIAN DEFENSE DEPT. PLUS T1iOUSANDS OF HAMS
THE WORLD OVER They're built to rut

BIG SIGNALS DON'T JUST HAPPEN­
GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 m atches SO or 75 ohm un­
balanced (coax line) t o SO or 7 5 ohm b alanced l oad.
4:1 model matches 50 or 7S ohm unbalanced (coax
line) to 200 or 300 ohm balanced loa d.

AVAIl A8LE AT AU LEADING DEALERS. I F NOT,

MFRS. Of BALUNS
Tel : 607·369-2985

WITH
BUILT·IN

LIGHTNING
ARRESTl:R

UNADillA RADIATION PRODUCTS

•

,
I

I

.,,

ALUMA DIVISION

Towers to 100 feet. Spec ia ls
designed & made. See dealer

or ca ll.

FRED FRANKE, INC•
•

80" 21060
veec 8. ach, Florida 32960 U.S....,

Phon. (305)-561-3415
Cable : FREOFRANKE VER08EACH Flo

50_ T.",Io".. ....'1..'.

* TELESCOPING
* WALL MOUNTED

* GUYED
FOR:

TV-CB-HAM
MARINE - MOBILE
RADIO TELEPHONE

COMMERCIAL

ALUMA TOWERS
ILOW PRICED I

Made In Aluminum

• •

This is RF Envelope Clipping­
t he featu re being used i n new
transmitter des igns for amateur
and milita ry u se.

Models Now Ava ilable
Collins 32S, KWM·2 $ 98.50 ••.
Dr.k. TR·3, TR·4, TR·6 $128.50 ••.

Post pa id - Ca lif. Residents
add 6% Tax

Watch for other model s laterl

~'-'­--- --

OX Eng ineering
1050 East Walnut . Pasadena. CalIf. 9 1106

r

• 6 db INCREASE IN AVERAGE
POWER

• MAINTAINS VOICE QUALITY
• IMPROVES INTElLIGIBILITY
• NO CABLES OR BENCH

SPACE REQUI RED
• EXCElLENT FOR PHONE PATCH
• NO ADDITIONAL ADJUST·

MENTS - MIKE GA IN ADJUSTS CLIPPING LEVEL
• UNIQUE PLUG·IN UNIT - NO MODIFICATIONS

REQUIRED

~
~-------------= . '--"-

/ -----
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with
FREQUENCY STANDARD

Only
$37.50
lieu balt.,iell
POSTPAIO USA

• Fully guaranleed

• Precision crystal

WE'RE FIGHTING
INFLATION /---
NO PRICE RISE IN~75---.

FOR FREQUENCY
STABILITY
Depend on JAN Crystals . Our large stcck 01 quartz
crystal materials and components assures Fast
Delivery trom us!

CRYSTAL SPECIALS
Frequency Standards

100 KHz (He 13JUI , $4.50
1000KHz (He 6fUI 4.50

Almost all CB sets. TA or Rec 52.50
(CB Synthesizer Crystal on request) ,

Amateur Band in FT·243 ea. $1.50
.. .............. 4/$5.00

8O~Meler 53.00 (l60·meter not avan.)
Crys'als lor 2·Me'er, Martne , Scenner. , etc. Send
tor Cal. log.
For tet 'c lass mail , add 20' per crystal . For Airmail ,
add 25' . Send check or money order, No dealers,
please.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

• Mathrs a t J 00, SO. 25, J 0 or 5 kHz Ie·
'.er.d by fronl pane l switch.

• Zero ad;us' .ets 10 WWV. Exclusive circul'
suppresses unwanted markers.

• Compact rugged design. Attractive , com­pl.'.'r s.1f contained.
• Send for tree brochure .

re~aboralor;.
-----~ASBURY PARK, NEW JERSEY 07712, U.S.A

COMMUNICATION

SYSTEMS
SINCE 1921

\

with a "MflERIAL" difference!
Also: Rotator·Selsyn-lndicator

Systems, Inverted·V-Kits,
"Baluns," Towers, "Bertha" Masts,

12-Conductor Control Cable
~~_~and Co-ax. SEND FOR PL-73

The design, craftsmanship and
technical excellence of Telrex-

Communication Antennas.

Antenna Systems

have made them the stancaro of
comparison throughout t he world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
your site for repetition of our
specifications without 'cut and
try' and endless experimentation.

"the.- -/...i.ne"

" B EAM ED· PDWER"

" BALANCED·PATT ER N"

" PERFE CT· MATCH"

Professionally Engineered
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00$

American Made
Quality .t Impott Price

POWER

of 2

METER

HERE I S A

FIST FULL

This light weight, " take anywhere"
transceiver has the " Regency- type"

interior componentery to give you
what others are looking for in

portable communications. You get a
heavyweight 2.2 watt signal .. . or if
you want, flip the HI/LO switch to
1 watt and the receiver gives you
0.7 uv sensitivity and 0.5 watts

audio. Both transmitter and receiver
employ band-pass circu itry so that
power and sensitivity are maintained

across the entire band. Get one
to go. ... only

Model HRT-2
5 Channel, Narrow Band
2.2 watt FM Transceiver

E

320 TU/Il:Aa VILLAGE . RICHARDSON. T(US 7SGaQ ' (214) 231 -5121

Antef'll'\O HOI.. lridg. (cn- 'ten-a roIz brlt~ n Qmeoa-rs
fO ,J8 tor a specialized test.~oevce hlI Chec*.s you
O"tkM .10 system tor I9Dolt trecp..oencycrd CC<)11Ql
iq)e(b1lC$

Obto ln maximum efficiency by
determining the resonant frequency lor ony
type o' antenna with thelOlld Itate. self­
contained Antenna Noise Irldge .. .

Two mod.I• •••TE7-0t for ,·roo MHz ronge.
$29.95 .••the TE7·02 lor.·300 MHz range,
$39.95.

lokf " rough ClITwQ'''' radio dea.....
01 direct from the ' a cfOfy'.

whatisan
antenna
noise bridge?

• eomega-t systems

Put more
punch in your work.

With a Green lee Chassis Punch you can punch
c lean. true holes in seconds. Round. square.
key or D. In 16-ga. metal , hard rubber, plastic
or epoxy. Available at radio and electronics
p arts d e a le r s . Wr ite fo r c at a log E- 730 .
Green lee Tool Co. 1764 Columbia Ave.• Rock­
ford. II I. 61101.

GREENLEE TOOL CO

A Unit of Ex ·Cell·O Corporation :;E' 9: , HR-2MS HR·212 AR·Z
I Chlnntl Trlnsun 12 Chann, l·lO w.tt 2 MIt.r FM

2 Mlll r FM Tunsu iVlr 2 M. t. r FM Iftnltti,,, Pow" Amplifi.r

June, 1975 • CQ • 75



ttMore for Less" ADVERTISER' S INDEX

CkU.• Div. of ISC __

That's really an impossib ility these
days, but by filling out the su bscription

blank below we can offer "Much Mor.

For The Same" .

ATV Research ..._... .. .__...__ .. ._...._...64

Amperex Electronic Corp. 11

CW Electronics Sales Co . 13

___ _ __16

DX Engine-ennl 73

By subscri bing to CO you not only

receive a great magaz ine each month but

save up to 37% on newsstand pr ices.

You'd even save enough to buy some­

th ing else for the shack or even pick up a

couple of copies of Brand X magazine.

D ime Radio Company _ _ .. .64

Drak e. R. L.. Co. ._ _.__ _._._ __.__ 6

Eimac, D iv. of Varian __.. ..__.Cov. IV

Emergency Beaco n Corp. ( ERC) . .._ 79

Fair Radio Sales .64

F red Fra nke. Inc. _ .__

Genave ._.. __ ._. . 68.69

Yeesu Musen USA Inc. .._......Cox . III

Wilson Electronics _ . ._ _. 77

Werlatone Inc. _

New-Tronics Corporation . 9

Tetrex Communication Enlineering
Laboratories 14

Swan Electronics _ . .__.__ ....__ ._ _ 4

Space Elect ronics Corp. _ _ .. 64

Slep Electronics Company _ 64

Sentry Manufactur ina Co. I'

Regency Electronics, Inc. _ _ . .7S

Palomar Engineers . 74

Omega-T Systems. Inc. ..._..._.. ._ "

Internat ional Crystal MfB. Co. . 72

M illen. J ames. Mfg. Co.• Inc . . 8

H enry Radio _ ...__. 10. 12

Heath Company Cov. II . I

Hat Communications Corp. 2

Hy-G ain Elect ro nics .__. ..__ .__ .._... ..14.64

Greenlee Tool Co. __ ._._._._ __ 1'
G regory Electronics Corp. _. 80

House of Po wer _ .__... . ._. 71

Ten-Tee Inc. 49, 1 1

Unadilla Radiation Products 73

___ 71

J an Crystals . . 74
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$199 95

ALE II!

ALL
FOR JUST

UHE

Add _

City and Stat. Z ip _

Si9natllr. _

All orders w ill tM shipped Parcel Post w ithin 48 h ou rs aft.r
receipt of orde r fU d uding weekendll. Enclose add itiona l $4 .00
few prepaid shipping & handling. Nev-ela residents add sales ta ll.

Sale ends June , 30. 1975 CO

Enclosed is S _---,=- 0 Check 0 Money Ordef

o Mnt.. C"'rve 0 B.nk Amet'icard
Eltp ira t ion o e t . M/C Interbank # _
~rd #
Xtals _

N.~ _

To : Wilson Electronics
P.O. 80. 794
Hendenon. NltVada 89015
17021 45 1-579 1

o Ship m e 1402 SM Speci.1 MolY P.dr.-ve
Plus 0 8M1 0 1410 A 0 BC l

. 6 Channel Operation, Individual T r im mers
On All TX and RX Xt als. All Xtals Plug In .

• S Meter Battery Indicato r.
.1 0 .7 IF and 455 KC IF . 12 KHz Ceramic Filter .
• .3 Microvolt Sensitivity For 20d B QT .
• 2 .5 Watts. Nominal Output 12 VOC.
• M icroswitch Mike Button.
• Size 8 -718 x 1·7 /8 x 2·7 /8 Inches.
• Weigh t 1 lb . 4 o unces. Less Batte ry .
• Current Drain RX 14MA TX 380 MA.

ACCESSORI ES,
8MI Speaker M ike $24.00
BCI Battery Charger $29.95
1410A Amplif ier Mobile Mount $99.00

Plus Your Choice Of 2 Pair of Common Frequencies
Extra Crystals, $4.50 ea., Common Frequencies Only

$ 320 VALUE

FACTORY DIRECT

PECIAL
WILSON 1402SM HAND HELD
2.5 WATT FM TRANSCEIVER
* Rubber Flex Antenna

* Complete Set NiCad Batteries
* leather Case

*Three Sets of Crystals, 52-52,

90 DAY WARRANTY
10 DAY MONEY BACK GUARANTEE
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A CO MagaZin e Reader Servi ce June ' 75

READER SERVICE

WANT MOR E INFORMATION ON PRO·
OUCTS IN ADS OR IN NEW PROD UCTS
SECTION? The hendy new Reede, Serv ice
Coupons below, if used properly, will get
th is informat ion to you in the short8st time
possible. A coupon must be filled in fo r each
new product or advert ised product of Int er­
est. The name of manufacturer must be in­
cluded, a. well IS your name, address, et c.
We will forward these requests on the same
day received. Send to CO Reader Serv ice, 14
Vanderventer AVI ., Port Washington, NY
11050.

I

I
I

I
I
I
I

PII',ISt' send " 11'
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It's taken almost a year of planning, changing and improving, but the

EBC 144 Jr. is now being delivered to hundreds of hams across the country.

Compare the specs. You'll find that it does more than any other

synthesized two-meter rig on the market, and

does it better. Not only is the EBCl44JR $599 .00

one repeater on the A

on the market, it offers far

more flexibility than other

Like Two Radios In Oneanother on B.

EBC 144 Jr. the hottest receiver

tranceivers in one. Set up

synthesized rigs, even those

thumbwheels, and

costing more. It's like two

Choose one or the other at the fli p of a switch. Priority mode allows you to work channel

A while monitoring channel B. Consider the EBC 144 Jr. as yo..r next rig.

Write for your closest stocking dealer.
I

Fully synthesized covering 145.5 to 148.5 MHz in
5 kHz increments. Standard or reverse 600 kHz off­
sets up or down automatically. Split mode allows
totally independent receive and transmit frequen­
cies. S implex operation availabte on e ither channel
A or B.

. Sensit ivity - .35 1.l V for 12 dB sinad. .301lV for
20 dB quieting

. 20 watts output
e lntermodulation, spurious and image 60 dB

minimum
. 10 pole xtal filter
• Frequency stability .001%
• S-meter and speaker built in.
- Independent se lectable priority channel
. 12v. (no minal) operation .

15A River Street
ew Rochelle NY 10801

(914) 235-9400

June, 1975 • CQ • 79
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-------S END FOR NEW 1975 CATALOr:-- - - - - -.

GREGORY ELECTRONICS CORP. :1

The FM Used Equipment People. L

249 Route 46, Saddle Brook, N. J. 07662 ......".... '
Phone: (201) 489-9000

GENERAL ELECTRIC

MASTR
Progress Line

receiver dual front end
150.8 to 174 MHz.

•

•

• •

'"L..:--=...,..( ... "

I "
I ~

Porta-mobil
GE 4ET62A, 132-150 MHz

8 watt, all solid state, complete
transmitter strip.

GENERAL ELECTRIC

VOICE COMMANDER III
• Full Solid State FM Transmiller-Receiver
.132-150 and 150-174 MHz/Size: 9.5" • 5.3" • 1.7"
• 1 watt output••5 mlero-volt sensitivity.

High performance, completely self-contained two-way
FM radio. Compact, lightweight, easily operated and
hand-carried . Housed in high-impact, 2-section case.
All external hardware poli shed stainless steel. Top
section has transmitter and receiver modules. built-in
mike and speaker. antenna, carrying handle, all
switches and contro ls. Bottom section has battery
power supply. Power connections to top section made
by plug and j ac k connection.

$128 Inc ludes rechargeable
ni ck el cadm ium ba t-

• tery pack and charger.

80 • CO • June, 1975



...from
the radio
company;

For the discriminating amateur who wants it all ,
Yaesu offers the radio stat ion. With an advanced 160 - 10 meter

transmitter, the F L-101. With a sensitive receiver , the FR-1 01 S, with
flex ible opt ions that allow 160 through 2-meter coverage. And for cont inuous signal
monitoring, the famous Yaesu YO-1 00 monitor scope.

Put this three-unit combinat ion in your shack and you ' ll have it all. No more
stacks o f home-brew or cont rast ing boxes. No more tangle of cables. Just an
elegant grouping o f some of the best amateur rad io gear you can buy. And when
you buy it-vou'll have the radio station . From the world 's leading manufacturer
o f amateur radio gear. Backed up by a solid warranty , a nat ion -wide dealer
network, conven ient serviceability and technology second to none. What 's more
the radio station is availab le at a surprising value. So visit you r Yaesu dealer
today. Or write for complete information on this, the amateur's complete r ig.

Yaesu Musen USA, Inc., 7625 E. Rosecrans, No. 29, Paramount, Ca. 90723.

W&~@l1!J

The radio.
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Here'sE
of zero-bias

hi-mu
triodes

tube Iypn 8873.8817 . 3-500Z. 3-4OOZ. 3-1000Z

Heres our competitors'
I · ]f•••••••

division
varian

•
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