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~MlnKll ~~.1~~
80-10 Meter Transceiver ... 385.00 '
Big in popularity because it's big in performance
and value. the 58-102 has what it takes 10 take you
anywhere. Sensitivity better than 0.35 uV for 10 dB
S+ N/N ratio. SOlid-state linear master oscillator
with 1 kHz calib ration, less than 100Hz drift per
hour after 10 minute warmup, and a dial resettable
to 200 Hz with bandspread equal to 10 feet per
MHz. Front panel selection of built-in 2.1 kHz sse
filler or optional 400 Hz ti lter, and upper or lower
sideband. Built -in 100 kHz crystal calibrator. 180
walts PEP sse input, 170 watts CW input ; built-in
slcetone for monitoring ; triple action level control
to reduce clipping and distortion; bui lt -in VOX; five
position metering facilities. Easy circuit board and
wiring harness construction .
Kit 5B-1 02, 24 Ibs $385.00"
Ki t HP-23B, AC supply. 19 1bs $51 .95"
Kit HP-13B. DC supply, 8 lbs $69.95"

III

The linear that gives you the most for you r money,
the 58-220 has two Eimac 3-S00Zs in a grounded
grid ci rcuit that offers up to 2000 watts PEP 5SB
input or a full 1 kW on both CW and ATTY, yet re
quires only 100 watts of drive. Heathkit -quality fea
tures include a broad-band pretuned pi input
delivering extremely high efficiency with minimum
distort ion: buill- in sol id -state power supp ly that can
be wired lor either 120 or 240 VAC operation, and
changed to the other in minutes should your power
requirements change; circuit breaker protection to
elim inate fussing with fuses; zener d iode regu lated
operating bias for reducing id ling current to a bare
minimum, resulting in longer tube li fe and cooler
runn ing ; Al e to prevent overdriving; metered grid
current, high voltage, and relative power; large quiet
Ian. Trim, compact table-top cabinet design uses
extensive shielding for maximum TVI protect ion. At
this low kit pr ice, it' s hard 10 find a comparison.
Kit 5B-220. 69 Ibs 369.95"

When YOU slep UP 10 Ihe Healhkil"SB"class

Visit your nearest Heathkit Electron ic Center
. .. or send for FREE cata log.
HEATHKIT ElECTRONIC CENTERS - SALES & SERVIC E
AR IZ. : Phoenix. 2727 W. Indian School Rd ; CALIF. : Anaheim. 330 E. Ba ll Rd .; El
Ce rrito. 6O(X) Potrero Ave. : Los Angeles, 2309 S. Flower St .: Pomona, 1555 Orange
Grove Ave. N.: Redwood Ci ty, 2001 Midd lef ield Rd .; sen Diego (La Mesa), 8363 cee
ler nr.: Woodland Hill s, 22504 Ven tura aivo.: COLO.: oeover. 5940 W. 38th Ave ;
CONN.; Hartford (Avon), 395 W. Main 51. (B te : 44) : FLA.; Miam i (Hialeah) , 4705 W.
16th Ave.: GA. : Atl anta , 5285 Roswell Rd .: ILL. : Chicago, 3462 ·66 W. Devon Ave :
Downers Grove, 224 Ogden Ave: IND.: Indianapoli s. 2112 E. 62nd Ave ; KANSAS:
Kansas City (Minion) . 5960 Lamar Ave.: MO.: B altimore, 171 3 E. Joppa Rd .; Rock
vill e. 5542 Nichol son Lane ; MASS.: Boston (Wellesl ey), 165 Worce ster SI.; MICH .:
Detroit, 18645 W. Eight Mi le Rd. & 181 49 E. Eighl Mile Rd.; MINN .: Minneapolis
(HOPki ns), 101 Shady Oak Rd.: MO.: SI. Loui s, 9296 Gravois Ave.; N ,J. : Fair Lawn,
35-07 Broadway (Rte . 4) : N .Y. : Bulfalo (Amherst) . 3476 Sheridan Dr.: New York Cily.
35 W. 45th SI .: Jerich o. L.I., 15 Jericho Tum pl ke : Roche ste r, l ong Rid ge Plaza;
OHIO: Cincinnati (Woodlawn) , 101 33 Spring fIeld Pike: Cleveland, 5444 Pearl Rd .;
PA. : Philadelphia. 6318 Roosevel t Blvd : Plllsburgh , 3482 Wm. Penn Hwy.: R.I. : Provi
dence (Warwick) , 558 Greenwic h Ave.; TEXAS: Dallas. 2715 Ross Ave.: Houslon, 3705
westnetmer: WA SH.: se etne . 221 Third Ave.: WIS.: Milwaukee, 5215 Fond du lac.



Heathkit
Digital Frequency Display .. . 179.95 ·
The S8 -650 counts the 3 frequencies produced in a
receiver , computes & di splays operational frequency
with in 100 Hz accuracy. Six bright digits let you read
frequencies 80 through 10 meters from up to 30 ft .
away. Reads kHz to 5 places, plus tenths of a kHz.
No bandswitching necessary. Operates with Heath
kit 86-100/101 /102 Transceivers; HW-1 00/ 101
Transceivers; and 88-300 /301/303 Receivers. With
transceivers, it d isplays both transmitted & received
frequencies.
Kit 86-650. 10 Ibs 179.95·

Heathkit RF Load/Wattmeter ... 59.95·
An accurate, reliable instrument for measuring RF
output. the HM-2103 has a 50 ohm non -inductive
load resistor and features less than 1.2:1 SWR for
measur ing frequencies from 1.8 to 30 HMz; built-in
wattmeter wi th 0-200 and 0-1000 range, accuracy
within ± 10% of full scale: power rating of 175 W
continuous, 1000 W maximum. High temperature in
dicator lamp warns of upper temperature limits, and
a lamp lest ci rcui t is also provided .

Kit HM·21 03, 6 lbs 59.95·

l
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Heathkit Signal Monitor Heathkit Spectrum Analyzer Heathkit Station ccnec'e Heathkit External Speake r

kit 58-610, 14 Ibs . ... 89,9S· kit SB-620. l S Ibs. ... 129.9S· kit 5 B-630, 10 rbs. . . . 89.9S· kit 5 8-600. 7 Ibs... . 19.9S·

World's r-~;A;~ ~~~p-;"~;' ~;p~. ~;'; - - - - - - - - - - ~:}J-l
largest I Benton Harbor, Mich igan 49022 I

I 0 Please sen d FREE Heathkit Catalog. I
select ion : 0 Enclosed is $ • plus shipping . :
of I Please send model(s) I

I Name I
electronic : Address :
kits , City State ZIP I

I 'Ma il order pric es; F.O.B. factory. AM·284 IL ~
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ZERO
BIAS

In these times of changing rul es and con
fused amateurs, the greatest disservice an
amate ur publication can perform is to provide
false and misleading information under the
guise of leadership and editorial co mmentary.
Our June guest editorial took to task the
leadership of ARRL and its voice, QST, on
the matter of the League's relat ions with
FCC. We decried ARRL's failure to properly
discharge its responsibilities to its member
ship by failing to act and comment appro
priately on certain proposed rule makings
which have since become part of o ur Rules
and Regulations. We called for t he establish
ment of a new dialogue between the League
and FCC to enable FCC to be fully advised
of the amateur viewpoint in fu ture cases of
pro posed ama teur rule-makings.

OUf June editorial was run with a feeling
of cautious optimism. We felt that perhaps
there was a chance to " reach" the ARRL
hierarchy and convince them o f the need for
a change in att itude- away fro m the " all
knowing" paternalism which ha s character
ized the League position for decades, and
towards a posture of mature adu lt conversa
tion bet ween ARRL and FCC.

We were wrong.
It is our o pinion that the general staff

posit ions of ARRL - and most clearly t he
General Manager- are filled by people trying
to meet the problems of the 1970 's with t he
thinking of the 1930's and are too aloof and
self-insulated from the trut h to realize that
they're making damned fools of themselves.
Witness the sixth ite m in the anonymously
written " League Lines" for J uly 1973 QST,
page 9. For shame! This is no t lea dership.

But leadership is what's needed , not smoke
screens o r inflamatory rhetoric . And not
lies and mis-information, either. The July
issue o f 73 Magazine could easily serve as a
text for students o f yellow journalism and
character assassination.

Wading through page upon page of rambl
ing disj ointed commenta ry labeled , " FCC
Role- An In Depth Look By Wayne Green
W2NSD/l " the reader is led to believe that
repeaters have had it. He is told , among o t ~er

things, that it is: 1- Illegal to experiment with
antennas which are to be used fo r repeaters;
2- Illegal to o perate a repeater o n reduced
po wer when necessary or desired; 3- Illegal

to use the same sta t io n for auxiliary link
and remote control; 4- Forbidden to have
more than 6 control operators fo r a repeater.

Taking these four typically misleading
statements in o rder, 1- An amateur can ex
periment with antennas until he's blue in the
face . There is no reaso n, however, for this
experimentation to take place with the re
peater. By the time a club decides that it has
the ex pertise to construct and maintain a re
peater , it should also have the expert ise to
know what ant enna design is going to suit the
foreseeable needs of the repeater. If that
antenna proves to be unsatisfactory, diddling
around with a dozen different antenna de
signs at the repeater is like trouble-shooting
a TV set by changing all its transistors at
random until , by chance, o n is found that
corrects the defect. If a group is unable to
anticipate the perform ance of th eir repeater
perhaps they'd better hit the books un til
they can.

2- Nowhere in Docket 18803 or in the
latest revised Rules and Regulations does it
state that a transmitter licensed in the amateur
service may not be operated at a reduced
power level. Section 97.41 f, paragraph 3 re
fers only to the "maximum transmitter pow
er out put:' What the repeater operato r does
within that "maximum" is up to h im and the
needsof the area to be served by th e repeater.

3- Information pu blicly ava ilable from
FCC clea rly sta tes, " The same sta tion can be
licensed as both a co ntrol statio n and as an
auxiliary link statio n,and can have equipment
that is common to both statio ns.

4- Nowhere in the Rules and Regulations
doesit state that no more than 6 control oper
ators be used. It is a fact that FCC has ap
proved up to nearly three score control
stations for "a single repeater! It's a poor
practice, though, and in any application for
additional control points beyond 6 it is
necessary to explain how the repeater lice n
see proposes to keep track of who's control
ling what, and when, and ho w he proposes to
meet the log requirements of 97. 103 and
97.105.

The point is this:The recent cha nges in the
Rules and Regulations touch many bases.
They demand study and understanding. If
o ne determines no t to understand them ,
he won't, but careful, thoughtfu l reading of
them will answer pro bably 95% of the qu es
tions the repeater usersor o perator may have.
On some points we obviously require more de
tailed guidance fro m FCC, but all we need
do is ask. Before jumping o n the "I hate the
FCC" bandwagon with W2NSD , et ai, and
deciding that FCC has wiped out repeaters,
read the rules, write to the FCC or even call
them o n the phone in Washington. You can
talk to them, even if Way ne thinks otherwise.

73, Dick, K2MGA
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"THE
ONE FOR

THE ROAD"

• •
Here they are. Your choice of two high quality, fully solid-state, all American

made Monobanders. Especially styled and engineered for mobile operation, these
handsome units are just 3" high x B%" wide x 9" deep with a bu ilt-in speaker.
Completely designed and manufactured by SWAN ELECTRONICS, these new
single sideband transceivers feature the very latest practical engineering state-of
the-art developments in amateur radio equipment.

• No tune-up time required • No transm itter tuning
• Operate d irectly from 12V DC • 15 Watts P.E.P. input
• SSB and CW modes • S·Meter
• Transm it ALC • Smooth AGC
• Virtual elimination of front -end overload, distortion and cross-modulation

. . . PLUS ... infinite VSWR protection from an open to a short circuit!
• Simply connect the Monobander to any 12V DC source and antenna, plug

in your mike or key, flip on the power switch and you're on the air!

Select the SWAN MB·40 for 7.0 to 7.3 MHz or the SWAN MB-BO for 3.5 to
4 .0 MHz_ Whichever you choose, the cost is right-on at $249.95 and your invest
ment is backed by SWAN's warranty and service program that has built a reputation
for qual ity unequalled by any other manufacturer of amateur radio products.

Don't miss out on the exciting world of mobile communications. Order your
SWAN MON OBAN DER, now. Make it your "One" for the road.

To order your Monobander, complete this coupon and mail to :

~~~~I~ 305 Airport Road, Oceanside, CA 92054
• _ ...... ., c_ e.-_.._

,- -G;n;le;e-;;:- - - - - - - - - - - - - - - - - - - - - - - - - - -C873 -,

I Send me "One" for the road as indicated . 0 MB-40 0 MB-BO I
I I
I 0 $249.95 enclosed, I'll pay shipping C.O.D. I

I 0 $25 enclosed, charge the remainder to my SWAN Revolving Credit Service I
I I
I account # I
I 0 Ship C.O.D. 0 Please send me a SWAN Cred it Application form. I

I I
I Name: Radio Call: I

I Address: I

: City: State: Zip : I_ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1
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OUR READERS SAY

Editor, CQ:
Why. Oh w hy. m ust you stir an imosities with

a cover sta tement re : A RRL as is o n your recent
issue?

Why ca n't amateurs, all amatcun, reali ze that
ARRL is organized, st ro ng, and trying hard to lo o k
out for t he interests of all a mateurs (even non
members). Can an yo ne even begin to apprecia te
the time and thought being put in by the men
who are wiHinS to lead ARRL"

There's room in the amateur radio world for
all the present publications, perhaps more. Must
t hey criticize each o t her'! Must they compete t hat
way '! Why not gain readership by improving the
con tent of t he magazine? Why not stop being
childish?

And be aware that an unsigned " gues t" ed
itorial (by a no n-staff member), regardless o f con
t ent . is not wort h the paper U's printed o n.

Edward A. Ludin, M. D., WA2EU
Cherry Hill, NJ

Dear Ed,
I'm greatly disappointed to learn o f your feel~

inp towards our June Guest Editorial in particular
and constructive criticism o f ARRL in general.

My decision to publish the unsigned editorial
came about t hro ugh increasing frustrat ion and
anger regarding the extremely damaging schism
w hic h has developed recently between ARR L and
FCC. It is m y o pinion that o nly by maintaining
close and amicable relations between these two
bodies ca n bot h bodies remain truly responsive to
the changing needs of this great hobby we bo th
enjoy. An objective study o f recen t ARRL pro
nounce ments re : FCC will reveal the total break
down of these re lations for no reason except that
in face o f ineffective action by ARRL, FCC was
IcpUy obligated to ac t o n certain matters. ARRL
did not avail itself o f all the legal avenues open to
it. FCC took t he legal regula tory actions it must .
t he ARRL membership howled at the actions; and
ARRL was u nwillinl to accept any responsibilit y
for its role in t he ince ptio n of unpleasant regula
tio ns. Someone had to become a scapegoat and
FCC was "it ...

Now, if o ur effo rts to correct this dismal
situation are to be viewed as divisive, overly com
petitive or destructive, I ask you, sir, what is the
value of a free press. If you urge that all reason
able discussion o f matters whic h might irritat e the
hierarchy of ARRL be muzzled , then perhaps the
Firsl Amendment had better be struck fro m the
US Constitu tion..• for It's o nly a few short steps
from a controlled press in amateur ra dio to a con
trolled press o n a national level.

I urge you to re-read the ent tre ar ticle, keeping
an open mind until you've finished. I 'm convinced
that you ' l see t hat ou r June Guest Editorial is
not a thoughtless attack on the leadership o f ARRL,
but ra t her a carefully researched anal ysis of a com
plex situation, and a call t o ARRL to act ively
seek to re-establ ish lines of communication with
FCC. J might ad d, in closing. lhat for all our noble
intentio ns, the editorial seems to have fallen o n

deaf ears at League Headquarters as demonstraled
b y the related item in "League Lines" in Jul y
1973 QST, page 101

Richard A. Ross, K'lMGA
Editor, CQ

Mr. John J. Nagle, K4KJ ,
I have enjoyed reading your articles in CQ

magazine entitled " Tuning in o n Touch Tone
Pads:'

In your ("ust part art icle appearin l in the May
1973 issue, pace 51 , you slate in the second para
graph. " a group of higher tones from 1'l09 to
1477 Hz:' You Ihen go on to list in table 1 vario us
frequencies used in touch tone dialing and show
1447 Hz, rather than 1477 Hz. I suspect that you
may have "borrowed" tablell 5, page 30-'l3 of the
IT&.T R eference Data f or Radio S ngtneers (fif th
edition).

Several weeks ago, I tried usin g m y touch tone
dial through m y Motorola u nil to Raleigh Repeat
er, K4 ITL. lncldentetly, m y unit , wh ich was buUt
several months ago, looks much like yours usine
the same inlerconnection .y.l em to the con trol
head and from the microphone. I was una ble to
gel dial tone from the repealer (for auto patch
access) and o ne o f the regular repealer users asked
whal kind o f touch tone dial I was using. He
poin ted out that a problem existed in different
frequencies generated b y differenl dials.

There is possibly a double standard in ex ist ence
which may be a problem in auto patch work d e
pending o n how selec tive the fillen are In sta tio n
d ecoders.

For yo ur information, table 6, page 'l ·14, o f the
IT&T R eferc!n u shows 1477 Hz which differs from
the aforementioned table. Table 6 agrees wit h
C.C.I.T.T. (In ternat ional Telegraph and Telephone
Consultative Com mittee o f the International Tele
com mu nica tions Un ion) White B ook; Volum~ VI,
covering telephone sign aling and swit ch ing. I am
sure that the Bell Syst em uses 1477 H z. The edito rs'
and engineers' Radio Handbook shows 1477 Hz
and references a Western Electric 3SA3 touch tone
dial. The A .R. R. L. Radio A m a teur's Handbook
shows 1447 Hz.

It would seem that. due 10 the discrepancy
which I have pointed o ut, you and/or the editor
o f CQ magazine could perform a real service b y
running Ihis Ihing down and commenting in a
subsequent isaue o f CQ.

R. A. Ge nau le, W4UW
winston-Salem, NC

Ed ilor. CQ:
Thank you for this o p port un ity to comment

o n W4UW's letter concerning the reference 101447
Hz in m y May/June CQ article. "Tuning In On
Touch Tone Pads. "

I did use the ITT R eference Data f or Radio
Engineen when I wrote Table I of my article be
cause that was the most conven ien l reference avail
able to me at the time. After receiving W4UW's
letter. I chec ked with Ihe publisher o f the ITT
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COUPLINGS

Illustrated are a few of the
stock miniahtre and standard
Millen couplings. Flexible or
solid -insulated or nan
insulated - normal or high
torque. Also available with in
verted hubs to reduce length.

JAMES MILLEN
MFG. CO., INC.

MAIN OffiCE AND 'AC TOIY

MALDEN
MASSACHUSETTS

reference and found that they were unaware of the
discrepancy and they blamed it on a t ypographical
error. I have also checked with th e ARRL and
found they are aware of th e error in the Handbook
and will presumably correc t it in the next edition.
Incidentally, the error also appears on page 11 7
of the ARRL FM and Repeaters /01' the Radio
Amateur.

In my own investigation, I fin d t hat Bell Syste m
Specifications PUB 4 220 8 enti tled " In terface Spec
ifications" and David Tally in his book Basil: Tete
phone Switching Systems both give 147 7 Hz.

Summarizing. the correct frequency is 14 77
Hz and I believe all references to 144 7 Hz should
be eliminated as soon as possible.

I hope this clears up the problem.
John J. Nagle. K4 KJ
Herndon. VA

Announcements
Marshalltown, Iowa

The Annual Iowa 75 mtr net potluck picnic will
be at the Riverview Pk. on August 26th. Swap tbl s
prizes. serving at noon. Coffee and pop fur nished.
Everyonewelcome. lnfo: M.R. Otto, WOLFF. Secy.
Iowa 75 mtr Net. 733 W. Bento n St .• Iowa City
Iowa. 52240.

LaGrange. Kentucky
Kentucky Hamfest - 3rd annual Great Louis

ville Hamfest will be on Aug. 26t h 8 a. m. to 6 p.m.
a t the Oldham Cou nty Fairgro und . La Grange
on S.R. 146 off 1-7 1. Ad mission & registration $ 1.
flea market $ 1. 5 major prizes, door , lad ies program,
food and refreshmen ts . plenty parking. Contact
G.E. Partridge. K4KZ H, 8276 Walker Rd .• Louis
ville, 40258.

N. Belvidere. Illinois
The Annua l Bel-Rock Hamfest held o n Sunday.

August 26t h at the Boone County Fairgroun ds ,
north of Belvidere, II. Overn it e cam ping, talk-in
on 14 6.94. Advance t ickets , $ 1.50. $2.00 a t ga le.
For further info : WB9KOT, Clyde Aspli ng, 49 70
Linden Road. Rockford, IL 6 1109.

Lincoln. Nebraska
The Lincoln Amateur Ra dio Club wi ll o perate

again Ihis year during the Nebraska Slate Fair. We
expect Co have a special call and an ap pro pria te
QSL card. Dates for operation will be 30 Augus t
thru 9 September 1973. Oper, will be on 80. 40 ,
20, 15 and 2 Meters. More details fro m C. R. Dyas,
WOJCP. Lincoln Amat. Radio Club, Inc. P.O. Box
5006, Lincoln, NE 68505.

St. Louis. Missouri
Drake TR-4 ham gear was taken from my car

while I was a guest at the Holiday Inn Sout h in St.
Louis (Sunset Hills, MO) on night o f May 26. last .
Reward offered. Any info. please contact Lee J .
Delworth, WB6RDW. 1125 N. Gardenia. Lo mpoc,
CA 93436.

Bluefield, West Virginia
Hamfest Sunday August 26. 1973. Bluefiel d.

Thumping Keger Hamfest-Picntc-Conventton. City
Park Shelter. Flea Market. Sat. nt re, Aug. zs th,
hospitality room at Highlander Motel. For ad
vance reg.cconrect Ralph Tiller. K4CGF. Rockygap.
VA. 24366. For reservations atthe Highla nder. con
tact : Mrs. Ralph Tiller. Orders for box lunches
will be taken at the park on Sunday.

IConr;nu~don page 84J



Two Meter-5.2 db Power Gain
Colinear Mobile Antenna

! 5.2 db gain over 1/4 wave ground
plane

! SWR at resonance ... typically 1.1: 1
! Bandwidth .. . 7 MHz for 1.5:1 or

better SWR
! Power Rat ing . .. 200 watts FM
! Height, including mount . . . 78"
I Radiator . . . 17·7 PH stainless steel
! Field adjustable for lowest SWR

CHOOSE FROM TWO VERSIONS

MODEL CGT-144 (illustrated) antenna com
plete with trunk lip mount for easy. no holes
onstallation on side or edge of trunk lip. 180 '
swivel included for adjustment of antenna to
absolute vert ical. Supplied operat ional with
17' MIL spec RG-58-U and PL-259 transceiver
connector factory attached. Antenna is rernov
able from mount. Shpg. WI. 3.34 Ibs.. . . .$37.95

MODEL CG·I44-Antenna only with %"-24
base to fit all standard mobile ball mounts.
Shpg. WI. 1.84 Ibs $24.95

e
cnRlft~"C~

\t! \'»t\tru
U\'»tt\ G~\"

give your mobile signal
the big push!
this large aperature,
two meter
antenna will create
a new dimension
in amateur
mobile communications.
-where action counts,
get the
decisive advantage
of colinear power gain
performance;
transmitting and receiving

Available from All Distributors I

who Recognize the Best.

NEW-TRONICS CORP.
15800 COMMERCE PARK DRIVE

BROOK PARK, OHIO 44142
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Y TR-4 works fine o n a

friend 's AC-4 power supply (he has
a TR-4 too) , bUT it doesn'T on my

" ~ own. Here's what it does. On receive
it's ok, but on transmit it does not
work. Checking voltages I find that

on pin 9 ( bias) there is zero volts. What do
I look for?"

A shorted 20 mf 150 volt capacitor, a bad
diode D, or open pot ( Ro) . There are two
20 mf 150 volt capacitors-so check them
both. Good luck.

BY CHARLES J. SCHAUERS,

W6QLV·

TR-4 Power Supply

9 ELEMENT YAGI
GAIN : 16 db.
Model: MY - 144-9

5 ELEMENT YAG I
GA IN: 12 db.
Model: MY ·144-5

Match ing system incorporates a 200 Ohm
folded dipole wilh a 4 10 1 coaxia l balun.
Elemenflenqth is adjustable for crili col
tun in9.

VERTICAL GROUND PLANE ...
w ith spec ial custom features for

150 to 170 MHz.

Go in: 3.4 db. compared to 1/4
wave ground plane. Power Rated:

1 KW AM; 2 KW P.E.P. SSB.
Frequency Range: 144-148 MHz.
with special custom features for

150- 170 MHz.. VSWR: 1.5/1 or
better at resonance.

DIPLOMAT· 2
Model: DI-2

DIPLOMAT SPECIAL
Model: DI-2A

For detailed specificat ions, see
your authori zed Mo sl ey Dea ler
or wr ite Dept. 21 2 •..

Rhombic For 2 Meters
"I am located where a rhombic antenna

would be ideal for talking to stations in one
direction in which I am interested. Can you
give me the dimensions for 146 mHz?"

Sure. See fig. I . Nothing complicated about
the setup. You can terminate it with a 600
ohm o r so non-inductive resistance and it will
exhibit "one direct ion" characteristics. Leave
it unterminated and it will be bi-directional.

7S Watt Transistor For H.F. 5.5.8. Linear
"1 am looking for a transistor that will

opera te between about 2 and 30 mHz in a
linear amplifier and will have around 75 watts
p.e.p. output with at least a 10 db gain. The
intermodulation distortion should be under
35 db. What can you suggest?"

RCA's emitter-ballasted overlay transistor
with temperature sensing diode. It's an epi
taxial silicon n-p-n planar transistor of the

Q & A is I tree tec:h nie-I Inistlnel prolnm offered by CQ to
its relders. We ISII rou r cooperl tion to enlbll us to In ist IS
mlny Imllteurs N ch month IS possible. AI.ln includl I selt
addressed sllm ped e""lope with your question. Only one qua 
tion per letter. plellse. Before . ' itin, to Isk where II published
"ticle Ippel red . try to find it yourself by consultin, thl InnuII
indexes of the VlriouS l meteu, mlliuines. " lI il questions to:
CQ Q & A. 14 Vlnd, ,"nter A.... .. Port WlShinrton. N.V. 11050 .

TO • CO • August, T973



BASSETT

ilb efficienc, mob ile
nd portable antennas
Dr ,lIamate., bands.
AP. MARS. CB.
ECURITY.
UBLIC SERVICE,
UINE, AND
OVERNMENT USE.

2-6·10·15·20·40·75

IdenUcal size. cost,
and appearance

FULLY ADJUSTABLE
70 FREQUENCY
IN FIELD

Low wellht, low dnl.
hllh str.n&th
"belllns

• Polished
chlllme brass
standard %·24 thread

• Hilh lain collinear
on 2 meters

MODEL DGA·2M

$29.50 postpaid

In U.S.A.



I111111111111111111111111111

~
INT8RNATIONAL

IIIIIIIIIIIIIIIII~II
International
Crysta l Mfg. Co., Inc.
10N. Lee. OkJahomaCily.Ok. 73102

.I1-- - - - 110 · - --- _

Fig. l-A rhombic ontenna for 2 meters. The sup
port poles holding the antenna up should be at
least twenty foot high depending on the terra in.

"overlay" emitter-electrode construction.
Forward bias control with temperature
change is obtained by use of the built in
temperature sensing diode. Write RCA Solid
State Div. Box 3200, Somerville, N.J. 08876
for information on the 2N6093. Incidentally,
at the lower frequencies (below 30 mHz) I
can visualize using the 2N6093 in combin
ations for higher output.

Stolen Mobile Equipment
" I have had two mobile rigs stolen from

my car and I am getting sick and tired! Please,
what can I do? I have a two door car,"

My suggestion is this : If you have a two
door car, when you open either door it turns
the dome-light on. Across the dome-light
connect a relay and connect its terminals to
your horn relay. T he relay should be of the
delay type which cannot be turned off by
slamming either door-i t should be adjusted
to operate for at least 60 seconds. Anothe r:
install a microswitch on the rear of your
transceiver so that when your transceiver is
moved out slightly the horn begi ns to blow
and continues to blow. I have other ideas
too, but I think I can get one patented.

RCA WY·3BA Y.O .M. Problem
" I have an RCA WV-38A voltohmeter

that has worked fine for a long time. I use it
every day I'm in my lab. I work for a hospi tal
as an electronics technician and I'm pretty
good at troubleshooting, but the \W -38A has
thrown me a 'curve' for I can't seem to put
my 'finger' on just why it is erratic on the a.c.
position. Any hints-to save my time?"

Yes. Check the pot R23 (hi a.c. calibra
tion ) and R~.. (low a.c. calibration) and
check the connections at CRI and CR2
(diodes) . Next clean all contacts on S,. (the
range switch ) . No problem. Diodes are sel
dom erratic, they're either out or in, but pots
do wear and do become erratic-as well as
the test lead connection jacks.

.~
~ bO I

40'

ZIP

CITY

NAME

ADDRESS

your electronics
buying guide
for precision made
rad io crystals
and electronic
equipment

STATE

Please Print

12 • CQ • August , 1973
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How to stay on

•••
. .witba fully solid-state transceiver from SWAN.

-,

SWAN
5S-100

---

*- --,------- --o Send order C.O.D.

o Send latest catalog.

o Please send a Swan Revolving Cred it
Service account application fo rm.

o 10% down payment enclosed. Charge
balance to my Swan Revolving Credit
Service Account

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

That's rig!ltl Even it your area is struck with a massive electric power failure you
can ~ full "'!!aUiU. band cOllerage, with up to 200 watts P.E.P. available, to relay
emergenc.y informldion or to call for help. PI. 12 volt battery, just like the one in your
car, is all you need ~ta a Swan solid-state transceiver.

Here's all you do to set up a home emergency station. Simply purchase a 12 volt
&ItCllJ1obile liatte,y. Connect a Swan solid-state transceiver to the battery and your
antenna. TIl t's it' :rne station is ready to go on the air at any time - able to operate
or severiil d~ n ssary. Prepare now, to communicate in any emergency situation I

HINT: amateu r radio electron ics by selectlng 8 new
fu lly solid-sta te Swan transceiver. Every model
of the "S5" series features: NO TRANSMITTER
TUNING. INFINITE VSWR PROTECTION.

, CO"'iROLLED NOISE BLANKING. llUILT-IN
VOX, and more. Just 10% down will put an
all--solfd-sta"te rig In yoor ham shack When you
use-your Swan Revolving Credit Service account.
Why wei ? Order l'0u~,,~n~0:::lw,"I ..' ...

Name Call 1

Address I
- - - - - - - - - - - - 1

I 3115AI~ RoM! • Oceanolde. Col 820S4 City Slale Zip I
1---------------------------------- 1

( Gentlemen :
I Please send me a

I 0 SWAN 55-15 (15 watt P.E.P.I
I @$579.00

I 0 SWAN 55-100 (100 watt P.E.P.I
I @ $699.00I 0 SWAN SS-200 (200 wan P.E.P.I
I @ $ 779.00

I 0 Full payment enclosed. (Calif. resl-
I dents add 5% sales tax.I I will pay
I .. ./ shipping C.O.D.i?" to:

! O~~~#

Auguot, 1973 • CO • 13



with

Professionally Engineered
"BEAMED·POWER"

"BA LAN CED·PATT ER N"

"PERFECT·MATCH"

Antenna Systems

The design, craftsmanship and
technical excellence of Telrex-

Communication Antennas.

have made them the stancard of
comparison throughout the worldl
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- -/me"
with a "MATERIAL" difference!

Also, Rotator-Selsyn-Indicator
Systems, Inverted-V-Kits,

"Balu· s," Towers, "Bertha" Masts,
I~-Conductor Control Cable

____---!a~nld Co-ax. SEND FOR PL-73

'-----ASBURy PARK, NEW JERSEY on12, U.S.A.

14 • CO • August, 1973

6KD6 Linear Fa ilures
"I recently bought a transceiver that uses

6KD6's in the final. It has a Lo-HI power
switch on the front panel. The instruction
manual is specific about 'long' tuneups, but
in haste to snag a dx station I have tuned the
rig on HI position and 1 have had to replace
the 6KD6's twice. Now it seems to me that
the manufacturer should provide some sort
of interlock for tuning. What do you say?"

Not much. I side with the manufacturer.
In this case I "think" you have a Swan 600·T
-a great rig. But with a little "operational
discipline" you will learn. At around $5.00
per tube you should learn! Suggestion: get a
piece of RED tape and attach it to the Lo-HI
switch, this will remind you to tune up on
Low position.

Parasitic Oscillation Location
"What is the best way to locate parasitic

oscillation in a transmitter?"
By using a grid-dip meter. In the "input"

position you can determine whether or not
a particular stage is oscillating parasitically
simply by inductive coupling to the output
of each stage.

Writing Ads
"When an amateur has a piece or two of

gear to sell he must advertise. How do you
write an effective ad?"

Glad you asked. To begin with, you of
course know that CQ publishes ads of sub
scribers free of charge. In my estimation this
is a terrific service! QST and others do not do
this. Look what you are gelling by subscrib
ing to CQ!

An ad must be direct and it must solicit!
Here's one: "0-104 Mike, $25.00." No need
to say "for sale" or "sacrifice."

Here's another: "Want schematic for HW·
12, will pay $4.00."

And another: "KWM-2 w/gold plated
plugin relays, Waters Notch Filter, new tubes
and completely realigned. $550.00."

Avoid extra words. Amateurs understand
nomenclature and each other.

Use a little imagination. Appeal to those
who may need what you have, but do it with
few words that are to the point!

Most amateurs interested in a piece of
equipment will-usually write you before set
ting up a buying arrangement and they
should. Don't say, "first check gets a Galaxy
V for $185.00." You may have a lot of checks
to send back. •
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SBE-450TRC TRANSCONVERTER

instant access to 450 from 144

LINEAR SYSTEMS, INC. 220 Airport Boulevard. Watsonville. Calif. 95076

Now ... SSE opens up a new high speed
route that leads to instant 450MHz operation
from any 2 meter transcelxert Rev up-
switch In the exclusive SSE, SS-450TRC
" Cloverleaf"- arrive instantly on 450 ! Re
turn at will!

Installation couldn't be more simple. Out
wardly. "Cloverleaf" is a small black box
that connects between your existing 144
MHz FM transceiver and its antenna, also
to the microphone and car 12 volt battery.
You plug the 450MHz antenna Into another
receptab le provided. SB-450TRC has no ex
ternal tuning, no controls other than a switch
that allows instant shift between the 144
and 450M Hz ranges. No mods are neces
sary. Your existing 144MHz transceiver re
mains Intact.

Transmitter-wise, SSE " Cloverleaf" is en
tire ly passfve draws no DC power yet de
livers 40% of the RF drive at three times
the frequency. Example : 4 watts out on 450
MHz for 10 watts drive on 2 meters. This
high efficiency frequency multiplication Is
accomplished by a power varactor diode In
conjunction with multiple high a tuned cir
cuits. The 450MHz output is of course tre
quency modulated; overswing, due to fre-

quency multiplication, being compensated
by a fi xed pad in the microphone circuit
within the uni t.
Receiver-wise, "Cloverleaf" has a front end
with unity conversion gain that converts
450MHz band signals to I·F frequencies cor
responding to 144MHz channels. limiter,
discrimin ator, output aud io and loud
speaker in the 2 meter transceiver cont inue
to function in the usual manner.

Mobile wise, thi s ali-solid-state transceiver
is Ideal-a compact box that can mount
wherever space is available. " Cloverleaf"
current drain is negligible.

Price-wise, this SSE high value/perfonn
ance breakthrough represents worthwhile
savings over the cost of a complete 450MHz
transceiver wi th comparable characteristics.
Truly, SSE has done It againl

SBE

• Uni t
with

covers
removed

AugulI, 1973 • CO • 15



The Most Powerful Antennas Under the Sun
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I

(30 Watts output power
nom.. up to 100 channel
combinations)

GTX-2
(30 wette output power $24995'"
nom., accommodates 10
channels)

2·METER FM

NOW PLA YING:

THE GTI AMATEUR LINE-UP!
featuring:

• American manufacture
• Great factory back-up
• Super clean lay-out
• Handsome front panel
• Booming power output
• Simultaneous Mars Operation

(10 Walts output power $19995*nom.. accommodates 10
channels)

VISIT YOUR LOCAL AMATEUR DEALER

AND MEET THESE FINE PERFORMERS

IN PERSON!

*Includes 146.94 MHz. Aden. Crystals $6.50 ea.
e.n AriIeII OlCIISIICS.1Ic., C'.' rwp. Dm, lIG"'iI, IIAaI "2:1 - Aru 211 · SotS·1111
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FM RINGO
3.75 db GAIN

AR-2 - $12.50
WORLD'S BEST VHF
FM ANTENNA, IN
STOCK AT YOUR LOCAL
DISTRIBUTOR.

C~t
COIf'OUUOH

Introductory
Price 1.5 ........

Sinr.6H

ELECTRONIC SIREN ES·900
Now being used by :

Vol. firemen, aux. police, boats, fire
alarm systems. burglar alarm systems, etc.

The EAASPLITTEA ES-IOO _ ih . Ioud,
attltfltion...line. ,..,et.ati.....,pid VMping
wunct julfl lik. 1'" ...... ti.- ..-cI on the
!atelfl pol~, fi... III'ld _ "rev ..... ic....

No n'IOIrini .-rtl to ..... out Of N It1
• T... 1_ ...in from IoYo 10 high

....1omatic*ly.• 0._'" than 1~. f.om ba1.......
• Wilt gperat. on 121 e vole ......."

batt....
• Optimum volt.,. is 13 wlh O. C.
• IEIlc::1fonic III'ld ..",ml"",m tr\lmpl1

r--n1 _ buil1 into _ I""","'" ","It
.....dI ileot"'ly_~.

WhIn YOU .....,..-tion..._ lit IEAASPu nlEA

A lso availa b le as car theft ala rm ..•....•.• $39.9 5

'7he distincti~e Warning Signar'
EARSPLITTER

$35. 95

..".
$220.00
f,235.00
Sl80.00
1195.00
$105.00
Sl30.00
$215.00
$235.00
$149.00

) ..
) ..
) ..
) ..
) ..
)..
"0
" 0
HF

lOo-135W
l2o-130W

70- 90W
70- 90W
40- 50W
40- 50W
2' · 30W
25· 30W

lOO·120W

.-.,....
5-25W
1· 3W
S·12W
1· 3W
5·12W
r- 3W
1· 3W
..· I OW
5·12W

Prices sub jec t to cha nge WIthout nonce

1002-3
1002-38
8 0 2
8 0 2 8
. 02
5026
....5 ·30
445-30B
5010

•
• with TI:1tIPOI'l'PL
• blKb power

bDampWler.
AcId 8 Tempo VHF or UHF amplifier to your
present transceiver and give it the range of
today's best.
Economy, small size and reliability has been
achieved through the use of many unique
engineering concepts. Microstrip circuitry is
used throughout . Only balanced emitter silicon
transistors are used and are 1()()% tested before
being installed. Antenna switching is accom
plished through a high quality plastic encapsut
Bled relay, activated by an RF sansing circuit
consisting of a diode detector and transistor
amplifier.
IlOO£1_ ..
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If you want test gear
for the shack with
famous Heath quality and
performance at low mail order
prices, but don't have time to functions. And it's only $795· . We also

have a 200 MHz counter (our SM-110A) for
build a kit, try us. just $495· . . . an 80 MHz model (SM-1 05A)
We're Heath/Schlumberger Scientific In- for only $295· ... and a scaler for $365·
struments, a division of the Heath Com- that will extend the range of your present
pany ... the kit people. If you hold a ticket, counter to 600 MHz.
you 've probably heard of the Hams at We've got other goodies for your shack
Heath. too: VOMs, DVMs, scopes, generators,
But you 've probably never heard of us. We power supplies . . . textbooks on basic and
deal primarily with Industry, r&d labs and advanced electronics, digital techniques
colleges and universities. And we don't and computer logic ... a complete line of
make kits ; we don't even make ham gear. plug-in dig ital and analog funct ion circuit
What we do make Is some of the finest test cards .. . all designed and manufactured In
and design gear on the market. .. all fac- our own facili ties ... but all with the famous
tory assembled and tested ... all speciflca- Heath quality and value.
tlon-guaranteed for one full year ... all sold Use the coupon below to send for our free
at low mail order prices. 1973 Electronic Instruments catalog now.

Our new SM-110C Frequency Counter plc- "The Hams at Heath/Schlumberger: Chas,
tured above Is a good example. It provides W8IAI ; Tom, WBJAN; Norm, W8EEF; Jerry,
600 MHz range, 15 mV Input sensitivity, 7 K8KHS; Bob, K9EOB/8; Bill , K7IRC/8;
dig it LED readout and total computer or Mike, WB8CDU; Owen, K3SJLl8; Lee,
manual remote control capability for all WA8PHL

FRE"E fi - r;.;,;;;;,;;;;,;;,;,~.-;;.m;;-;;;;;;;;;;;;;;;--~-l
• • • I ..... 53'-4" I1973 I B..,o. Ha"'or, MI.hl... 49022

I 0 Please send 1973 Electronic Instruments catalOI. II
Heathl I Name I
Schlumberger I I
Electronic I Add,m I

I Cib Stale l ip IInstruments catalog - I I
I

Prices and specifications subject to chan,e without notice.
send coupon now. ...." order p,'.es, F.O.B. 'aclory. £1(·360 IL J

The Hams at
Heath/SchIUmberger*
have a ~-.---..........."",.,.....

counter
oner:
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CQ BOOK SHOP
Ham', Interpreter

This ..,alu.,l. book IS imponed fro m Germany
and_ll,e n bV Ol lCU , 11 contains. ecueeuee
0 1 ph,"" ~ upl'nslons dnigned 10 assist
those amII , ...." whO w ish 10 enl¥ge the"
know1ed9l' of .......Ous languagn tOf' U. on
am.teur rldIO. illS. muSI fOf every O X"e!' .
$ l .SO

CO Binders
Convenient and economal .,. the WOf"ds 'Of
CO's beM.l II 'ul macoon and gold bindel'S, In ·
d lVidu a l issun c.n be femowed Qutekly and ....
ily Wit hout d~ 10 l he magaZIJM. SaY.
precIOUS 1tme at r.f...ence coPt" ..e w lth m
,mmecha'e reach '" ,1''11 ' handy bl rw;fef . $5.00

The New RTTY Handbook
A trellsury o f vltlll and " hard ' to-get" Inform.
t lOn. thIS book IS loaded w ith valuable eqUIp
m4tnt schemat iCS, Mtlustmen t procedures , e tc .
A boon to beginner and ceo. A special section
o n getting started . ""'111en b y Byro n Kretzman.
W2JTP. a _ Il·known authori ty," the h eld .
$3.9 5

Surplus Schemat ics
Ken Grllyson has loaded th IS book With schem
li lies for currentl y pOpu lar pieces o f converSion
gear. m aking It ,"vIIlulible to .amateurs as II
gu ide to su rplus vear. $ 2 .50

Antenna Roundup I
Edl ted ' by Art Seidman , II 160 pq ma" 01
antennll ,"formatIOn d irec ted II I answering II
mu lt itude o f q uestions su rro unding the m ys'
ter lOUs IIn tenn• . $3.00

Antenna Roundup II
Ten big Iheory artic les backed u p by 82
det.l led lind Illustrated construction c rcrects
from VLF to mlcrow....e. lo ng w ltn to 17 ele
ment bums lind SI....bI Curtain . rays. 54 .00

Shop & Shack Shortcuts
A volume PllCked With hundreds of hlnu &
shortcuts co llected by Don Stonee, thiS Wi ll
help anyone to d rn.s up hiS sh.ack. Improve
shop techmQUn and mcrease eff ICiency .nd
eqUipment $195

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

CO Anthology II
1952·1959 250 pqs of more recent but still
h«d'lo-get Impoflant ...hC~ from lJlOftOUS

Y"'"Ve... . 53 00
Electron te Circu it Handbook I

Wuuan by Tom Knelt.l . WB1 AA I. thiS detail,
150 of the moSI ohen needed e'fculll In 11
gr••' cn.pteu Invaluable for b~lnnet'S and
otd-t.men "hk • . $3.00

Electronic Circu it Handbook II
Tom Knelter, own sequel 10 VOl I , thl '
volume dehvers 159 ackhrtOna' circu its INII
will appeal to .11 .rmueurs E.ach CirCUit IS
fu lly described In le_ t WIth complete schem·
II l tCI $3.00

Surplus Conversion Handbook
Compiled by Tom Knellel. WB2AAI. thiS con
talns 192~ of conv....slon artlcln. cov....·
Ing almost every piece 0 1 su rplus gear worlh
the effort to co nver t to ham use. 1 3 00

Antenna Handbook I
All new In form ll t lOn on Ullnsmlssio n h ne
theory. Al1enuII lIon . Im pedance. St llndlng
waves. Rnonan r lind nonresonant hnn . cu r
rent d illribution. free space 3 d imensional pet
ler ns o f long wires of 1111 pl"actlcal length lind
much . much more by Ken Glanzer. $4 .00

The New OX Handbook
Don Mille r 's 200 pages o f valuable techn ical
mforma llo n and operating aIds. most o f w hIch
has never M-en published before and can be
found In no ol her volume co nta Ins Greal CIr '
cie Beaw'9 Charts 5500

RTTY From A To Z
Th.s new RTT V Cla"Ic has been produced 10
fill the gaps ,n RTTV knowledge among ama·
teurs and profnslonals al,ke . 16 chapters and
224~ ThiS book IS a musl ,n your teen .
nteal hbr-a'y . 5500

103 · Simple Transistor Projects
The aim of th iSbook ISto famlhanle the begtn·
net" and advanced e_penmenler With the handy
sou'ce o f reteeee ee CirCUits, U AS--- ----- -- - - - -

a CO AntholQ9V II .••. .. . . •.•. ... . .. . . ..•. •. •. $3.00 lJ Shop a Sh.ck Shortcuts . .... . .... ...•• . . . ... $3.9 5
a H. m·, In terpreter . . .. • •. • • • • . . • . . . . • . • . . . . • • . $1 .50 lJ Electrontc CirCUits H~book I •..... .....•.. $3.00
a CO Binc;Mr S . • • • . • • • • • . . • . . • • . • • •. . . ... . • .. . . $5 .00 a E lectronic Circuits H.ndbook II .••... .... ... $3.00
a New RTT V Handbook . . .. • • . . . .... . . • . . . . . . . $3.95 IJ Su rpl us Converston H8'ndbook .. ....... ...• . $3.00
o Surplus Sch_tlCl $ 2.50 n AntenNt H~k I $4.00
a An tenn. Roundup I . . .. . . .. . .......•.. . .. . . . $3.00 u New ox HandbOOk .......... . .. .. . . .• ·•· · ··· $5 .00
o Antenn. Roundup II . . . .. . . ... . . . . . ... . .•.. .• $4.00 11 R TTY From A To 1 _.....•• • $5 .00

a 103 · Simple T"lIn"StOt" Pro jec ts .. . S3 4~
NAME .. _

ADDRESS _

CITY· _

STATE l IP' _

COWAN PUBLISHING CORP, Book Div.
14 Vanderventer Avenue. Port Wash inl.ton. L. I.. N. Y: 11050
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The biggest. broadest. finest line of amateur
power amplifiers

2K-4 ••• THE ''WORKHORSE''
The 2K-4 linear amplifier offers en,ineerin• • construction
and features second to none, and at • price that m akes It
the best amplifier valu e ever offered to t he amateur.
Constructed with . ruuedness Bu.ranteed t o prov id e 8
lone life of reliable service, its heavy duty components
allow i t to loa f alonl even . t full lesal power. If you wa nt
to put that strong clear sisnal on the air that you've pro
bably heard from other 2K users, now is the tlme, Move
up to the 2K-4. Floor console or desk model • • • $8-45.00

2K·ULTRA ••• THE " ULTIMATE"
Ther. has never been an amateur Iin•• r a m plifier like
t he new 2K·ULTRA. Small and Iishtwelaht. yet r U&led
and re li able . •. all t hat the name implies. The ULTRA
loafs .Iong at full leg a l power without even t he s ound o f
a blower. Its anode heat is silently and effi ci ently con 
d ucted to a h e at sink th roujJh the un of a p a ir o f Eim ac
8873 t ubes . In fact, all of Its com ponents are the very
best obta inable. Th. price . . • $84 5.00

TEMPO / Zoo1
Small but powerful , relia b le but inexpensive. this a mpli_
tter is anot her t op value fro m Henry Rad io. Us ing t wo
8874 grounded g rid t riodes from Eim a c. the Tempo 2001
offe rs a full kilowatt of power for SS B operation in a n
unbelievably co mpact package (t ot a l volu me is .8 cu . ft .).
The 2001 has a buttt-ln solid state power su p ply, a bu ilt· in
antenna relay, a nd bu ut -tn quality to ma tch m uch m ore
expens ive amplifiers . This equ ip ment Is tot a lly compaUble
with the Tempo One a s well as most ot her a mateur t ra ns 
ce ivers. Completely wired and ready for operatio n . th e
2001 inc ludes a n inte rna l blower, a reJative RF powe r in·
dicator, a nd full a m at eu r band coverage fro m 80·1 0
meters. $$45.00

TEMPO/6HZ
The Tempo 6N2 combines most of th e fine fe atures of
the 2001 for 6 and 2 meter am ateur operation . Th. a m·
p lifier uses th e sam e small cabinet . the sa me mode rn
t ubes. the same in herent qual ity fo r 2000 watts PEP
inp ut on SS B or 1000 watts in put on FM or CWo Th e ria:
is comp letely wired in one s m a ll packaa:e with an Intern a l
solid·state power supply. bum·in b lower, a nd RF rela tive
power ind icator. $595 .00

3K-A COMMERCIALJMILlTAAY AMPLIFIER

A h ig h q ua lity linea r am plifier d esigned fo r commercial
and military uses. The 3K·A employs two rugged Elmac
3.5002 grounded grid triodes for superior linearity a nd
provide s a conservative three kilowatts PEP input on
SS B with effic iencies in t he range of 60 % . This res ults
in PEP out put in exce s s of 2000 watts. In add ition, t he
3 K·A p rovid es a heavy duty power s u p p ly ca pable of
furnis hing 2000 watts of continuous d uty. inp ut fo r eit he r
RTTY or CW with 1200 watts output. Price .. . $1080.00

Prices sublect to ch,nli! without notice.
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(f) fM TWIST 12.4 db GAIN: A Cu,h Croft
. xd u li ve - it', two antenna, in one. Hori
zontal elem.nts cut at 1«.5 MHz, vertical
. I. ments cut at 1"'7 MHz, two f.ed line,.

"'147-20' 1000 wofts 1045 & 147 MHz $39.50

$12.50
17.50
11.50

$42.50
40.50
38.50

MH.
MH.
MH.

' ''6- ' 048
220-225
435-450

(A) FM RINGO 3.75 db GAIN: Th e most
populor - high pe rformance, half·wove FM
or-tenna . Give, peak ga in, and .fficiency.
instant assembly ond insta lla tion.

AI·2 100 w atts 135·175 MHz
AR·2S 500 w a t ls 135·175 MHz
AR~6 100 w a t ts SO-54 MHz

ee) FM MOBILE 3 db GAIN: Fiberglass .,.
wo ve p rofessional mobile antenna for roof
o r trunk mount. Supe rior strength, power
handling end performance .

AM-I ..7 146-175 MHz mobile $26.95

(D) 11 ELEMENT YAGIS 13.2 db GAIN: The
standard of comparison in VHF communi·
cations. now cut for 2 meter FM and
verti ca l po larization
AI47-11 1000 wath )46-148 MHz $17.95
A449-11 1000 wath 41410-4150 MHz 13.95

(D) POWER PACK 16 db GAIN: A 22 el.·
ment, high performance, vertically polarized
FM array, co mplete wi th all hardware,
mounting boom, harness and 2 antenna,.

A147-22 1000 wath 1416-1418 MHz $49.so

(E ) .. ELEMENT YAGI 9 db GAIN: A speelel
, ide mount 41 eleme nt fM yogi can be fixed
or rotated-good gain and d irectivity.

AI....... 1000 waM' 1416·148 MHz $ 9 .95

(8) .. POLE: A fou r dipole a rray with mount
ing booms and coa x harne" 52 ohm feed
up to 9 db ga in.

AFM-4D 1000 w a fts
AFM·24D 1000 w a tts
AfM......D 1000 wa tts

C~ft
FM 2 METER ANTENNAS

, ... FROM THE WORLD'S LEADINGtl£.... MANUFACTURER OF VHF/UHF
COMMUNICATION ANTENNAS
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Payne Radio Presents the Incomparable

'7171

----

o

•

CoIllt'l1 !tI ._.• $lN.86
0< _ ••_ Sl~9.96

V-.. fT l01 ~. SUlUl5
K."WUICI S138.W,

Add s", r.. in W ""

USE A MAGNUM SIX
THE auALlTV R F SPEECH PROCESSOR

400% MORE AVERAGE

SSB POWER OUTPUT

• "TIMES THE sse POWER ON ALL BANOS

• ADDED PUNCH FOR PILE·UPS

• EXCELLENT VOICE QUALITY

• SPLATIER FREE, NARROW BAND OUTPUT SIGNA L

• SOLID STATE DESIGN

Featuring the new Giant from Eimac,
the 8877. grounded grid t riode with
1500 watts of Plate d issication. Now
only $ 1495.
12 months warranty wit h 24 mont hs
on Power transformer and oil-fitted f il 
ter capacito r.

Phone/write DON PAYNE, K41D for a bro
chure and a King·size trade.

• PUT YOUR TRANSMlTI ER TO WORK FOR THE FI RST TIME
IN ITS LIFE. POWER UP WIT H A MAGNUM SIX FOR MORE
ADDED POWER PER S THAN ANY OTHER METHOD'

PAYNE RADIO
Box 525

Sprincfield. Tenn. 37172

Send f or F REE Brochure

Communicat ion Technology Group
3 1218 Pacific Highway South
Federal Way. W.hington 98002 .. 0_ " .,....._ ''''

Phone six day s
(6 15) 3 84 -55 73

Phone Nites-SundaYI
(615 ) 384 -564 3

14.50
4.50
2.50

1.50
4 for 5.00

2.50
1.60

4 lor 5.00

- - to .

,I, ", ,

DIVISION OF BOB
WHA N I SON

ElECTRONICS. IN C.

2400 Crystal Dr_
Fort Myers

Florida 33901
(813) 936·2397

Send lOt for new
catalog with

osci llator circuits
and lists of
thousa nds 01
frequencies in

stock .

'JA N
Depend on . . .
We supply crystals
from 16KHz to 100
MHz. Over 6 million
crystals in stCHOk.

SPECIAL
Crystals for most am
ateur 2·Metar F.M.
Transceiven:

$3.75 Each
Inquire about quan
tity prices. Order di
recto Send check or
money order.

SPECIALSI CRYSTALS FOR :
freqllency Standard.

100 KHl (HC13/ UI
1000 KH l IHC6/ UI

Ai/lloit All CB SUI. TranI . or R. c.
tCB Synthesizer Cryltll on r.q unU

Any Alft ll tur B.nd in FT ·243
l h u pt 80 lII.tltI)

80 Mettr Rang. in FT ·243
Color TV 3519.545 KHl lwir. lu dl l

h r fim clan m. il . dd 15e per
crYlUI l.. .lor . ir lftail add 20e ea.

CRYSTAL BARGAINS

Antenna Ne>'Nlrtdge (c:n-1en-onolz brIj). n. Qmega-f.
IIOi 118 for a spedoIIzed Iesttl 0 d8YIce 1hat c::t\ed(s you
lrIte1 llO system for fetOllOll! ff8Q.JenCy and OlXDial
"-""",,,.

Obtain maximum efficienc y by
de'em lnlng the resonant frequency tor any
type o' antenna with the IOIld ,tat• •lett
conta lrMKt Antenna Nol.. Bridge .••

Two mod......TE7-ot lor t -tOO MHz range,
$29.95 . .. the TE7-02 Ior t-300 MHz range.
$39.95.

loki through amateur racIo deale,.
or direct Irom... faotory.

what is an
antenna
noise bridge?

omega-t systems . ..
\ 370 TlItlAQ VlUAGE • ftlCHARDSON. TlXA$ 'SOlO· (2 1 ~) 231 -512'1

August, 1973 • CQ • 23



SIIIIA IV ELECTRONICS
MINI-CATALOG

Join the New Ase of Amateur Radio Hec
tronics! Equip your ham installation with
one of these fine New Fully Solid·State
Transceivers ... each model operates
directly from any 12 volt DC supply:

500CX

,_" _ 0

117XC

SWAN 50o-CX - 500 Watts P.E.P.,
SSB/CW/AM Transceiver. Covers
all amateur bands 80 thru
10 Meters $529.95
With 55·16B Super Selective
Filter included .. . . . .• " . . $589.95

SWAN 117-XC - 117 volt AC
Pcwer Supplv $109.95

SWAN 23O-XC - 117 to 230 volt
AC Power 5upply $115.95ss.ioo

~
~_o• " ~

'u '.
(i - -.- -. , .

.- • '. .... ..., .-, ••.' -'. ,- ' - ,.- '. ,
• '., •) •

SWAN SS-200 (200 Watts P.E.P.I . . $779.00
SWAN SS-100 (100 Watts P.E.P.I .. $699.00
SWAN SS-15 (15 Watts P.E.P.I ... $579.00
If you must operate from a 115 volt AC source,
order o ne of these power supply units:
SWAN PS-20 (Fo, 55·200/55 -1001

55-151 $139.00
SWAN PS-10 [For 55-100/55 -15). . $ 89.00

AVAILABLE ACCESSORIES INCLUDE:
SWAN 610X IC",stal Controlled

Osctltator] $ 53.95
SWAN SS-16B (Super Selective

Filter] $ 79.95
SWAN SS·208 (External VFOI $159.00
SWAN SS-1200 11200 Watt P.E.P.•

tube-type, Linear amplifier .... $299.00
NEW, ECONOMICAL, FULLY

SOLlO·STATE MONO BANDERS!!
Featuring many of the circuitry designs of the
multi band units described above. these 15 Watt
P.E.P. input transceivers will give years of reli
able service. ' Operate directly from 12 volts DC'
with no tune-up time required. SSB and CW
modes , transmit ALe, smooth AGe, S-Meter,
and no transmitter tuning to mess with . Includes
infinite VSWR protection feature.
SWAN MB-40 17.0 to 7.3 MHzl. .. $249.95
SWAN MB-80 13.5 to 4 .0 MHzl. .. $249.95

MDN08ANDER ACCESSORIES INCLUDE:
Your choice of solid-state amplifiers to boost
your range. Usable on any single band from 3
to 30 MHz with the appropriate plug-in filter.
Price includes one filter. Please specify band
when ordering.

SWAN MB-100 1100 Watt P.E.P.I . . $139.95
SWAN MB-200 1200 Watt P.E.P.I .. $209.95

270B

SWAN 270B - 260 watts P.EP. 55B
Transceiver. Buif t-ln speaker/AC
power supplv. 3.5 to 29.7 mHz .. $469.95

With 55-16B , . $529.95

ACCESSORIES:
SWAN WM-1500 In-line Wattmete,

5, 50. 500 & 1500 Watt scales. .. $49.95
SWAN 600S - Speaker . . . . . .. $21.95
SWAN 600SP - Deluxe speaker

with phone patch . . . . . . . . .. $64.50
SWAN 600R - CW Filter . . . . .. $29.50
SWAN 600R - AM Fllter . . . . .. $39.95
SWAN 14-117 - OC Power

5upply $139.95
SWAN 510X - VFO $53.95
SWAN 508 - VFO . . . • . .. . .. $159.95
SWAN 210 - VFO $109.95
SWAN 160 - VFO $119.00
SWAN VX-2 - vox $35.95
SWAN FP-1 - Phone Patch $48.95
SWAN NS-1 - Noise Blanke, $39.95
SWAN 444 - Oesk Mike . . $28.50
SWAN 404 - Hand Mike " $21.95
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SWAN 600T - 600 watts P.E.P.
10 to 80 Meter Transmitter . ... $589.95

SWAN 600R -e Cornpanion
Receiver lor 6OOT.. . ...•. .. $439.95

Custom 600R $545.95
Custom with 55-16B $599.95

SWAN FM·2X - Operates d;rectly
from 12 volts DC. Up to 12
channel operation on 2 meters .
Crystals for channels 1, 2 and 3
are included. Provides 10 watts
of R F output. Furnished with
dynamic microphone •.•.... . 5259.00

SWAN FM-2X - Snee-on AC
Power Supply . . . . . . . • . . 839.95

LINEAR AMPLIFIERS

1200X

SWAN 1200X - 5 Band Linear
Amplifier. 1,200 watts P.E.P.
Bui lt -in power supply.. .. •. .. 5259.95

SWAN VHF·150 - 2 Meter Linear
Amplifier. 180 watts P.E.P.... . $299.95

SWAN MARK II - Linear Amplil;er.
2.000 watts P.E.P. 10 to
80 Mete" ... .. .• .• . . • . . $679.95

SWAN MARK 6B - Linear
Amplifier. 2.000 watts P.E.P.
50 to 54 mHz . . . _ . . . .• . . . $679.95

SWAN FM1210·A - 144 channel
combinations are provided
t hrough independent switching
of 12 transmit and 12 receive
frequencies with eight crystals
installed. Dynamic microphone
included. Covers 144 to
148 MHz $319.00

SWAN FM121D-A - Pedestal type
AC Power Supply . . . . . . . . .. $49.95

SWA N VHF-150 - 2 Meter Linear
Amplifier. 180 Watt P.E.P. Built-in
111 or 230 volt AC power supply. $ 299 .9 5

SWAN 14C - DC Converter. adapts
to SWAN VHF-l50 for mobile
operation. Also converts 117XC
and 230XC to operate with a
12 volt DC source $69.95

- Buy where Hams are always helping
Hams, that's SWAN ELECTRONICS!!

Use the nearby coupon for speci fica tions and
complete details about the full li ne of amateur
radio products available from SWAN ELEC
TRONICS. No one else manufactures such an
extensive array of ham equipment. AND. only
SWAN offers you their own Revolving Credit
Service Plan. SWAN will personally handle the
financing of your purchase from beginn ing to
end in full confidence.

&SIMAIItI
~ ELECTRONICS

r-----------------------------------------------------------,
I Mail to : SWAN ELECTRONICS, 305 A irport Road, Oceanside. CA 92054 I
I I
I I
I Gentlemen : I read your advertisement in ca. Please send me: I
I I
I 0 Data on your New solid-state units. I am interested in your I

I OSS·200. OSS-100, OSS-15, OMB-40, OMB-80, I
I I
I 0 Credit Application, 0 Other I
I I

I Name: CALL: I
I Address: I
I I
I Cit y : Slate : Zip: I
I I

~-----------------------------------------------------------~
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Outperforms
ALL OTHERS!

U SY- Dlttem s rub down
d irec tl y on t"e co pper
board and connect wit"
rub-down lines or tapes
suppl ied.
FAST- safe new etchants
will etch a 2 oz. copper
bo8rd in 30 minutes.
ACCURATE_ %.OO2- print
tolerance so parts and
connectors mate with no
errors. Circuit Made With ER-l

COMPLETE ER·' SET conta ins hundreds of dry trans
fer DIP. flatpack. To-5. IC. and transistor Dltterns'
X,- and >st- etch resist tapes; 4 copper clad boards;
~ lb. dry etctu t ray and instructions. $4.95 ppd.
IN STOCK AT ALLIED AND OTHER DISTRIBUTORS

WRITE FOR FREE CATALOG listinK this and ma ny
other dry t ransfer marking sets.

The DATAK Corpo,.Iion
lII5 s...,ty-flrst S,,_ • Guttonborg. N.J. 070113

FAST- EASY
with DATAK's

NOW..,Your BOMAR
DEALER Has Ample
Stocks For All Pop
ular 2-METER TRANS
CEIVERS and SCAN
NERS Plus Cert ificates
For Specia l C rystal
Needs

WRITE FOR IWIIE OF.EARm OEALER

OmAR
CRYSTALS

the "long playing" crystals
BOMAR CRYSTAL COMPANY

201 Blaekfonl A.... Middle,ex, N. J. 08846
P1lone 12011 356-7787

S
NRI TRA INING 28..053 I

nrl 3939 Wi. c on. in Ave nue . W..hinglon. D.C. 20016 I
" en e ' ush me the Ire. tllaloa I haye checked below.

I underslJnd there i" no obl iaahon. NO SALES MAN WILL CALl. I
o lY. l ad.. $Hwot"'l 0 "'It Ce!ft4.toonl" & lIet f'l'!" toon ,I

(• •tIl eo6ol' ) 0 'h s• • A b l~....
o Alh..-ad c.w f\' 0 A........._ r. UD & Ueclfoul
o e:-oll. e-_IIltIl_S h '.""U.,...... 0 e-puWf [. "one,
o fet l Cl'flSJI 0 [ lid ..., lecMDlocJ
o ",." ..n e-_IIlt..t_ , 0 Uld'_' I., Atr.......liorl
o ",",II CorIo~s 0 8..w Ued iOfOln
o 111. , _ e-_flll:~ 0 M,tIlIOf Uect,Oftln
o ..........' "ad.. 0 8_ 011.. ",,-"son, & COW' I'"
o Old.ot'" AHIo_ Ilir• • , ""'...........

o CHE CK HERE 'OR fACTS ON GI BILL.

Build NRI's
NEW 25" Solid State
Color TV as you learn
Radio-TV Servicing

in your home

._'===::;- A" _

(""'_ "'1111)
Addm ''- _

Start earning $5 to $7 an hour in your spare
time servicing television and radio sets .. .
with NRI's TV-Radio Servicing Course. NRI
supplies you with simple " bite-size" texts, a
step-by-step learning program; and an exclu
sive 25 " square picture tube, solid state, color
TV set that you build yourself as you lea rn.

NRi a lso offers home study courses to obtain
your FCC license; automotive mechanics, ap
pliance servicing, computer electronics, air
conditioning and refrigeration. Get full details
about any of the home-study programs offered
by NRI . . , the lea der in its fie ld. Mail the
coupon for your free ca ta log. There's no
obligation. NO SALESMAN WILL CALL.
NR1 Training, 3939 ... VA-lL U UNDU Gl

WisConsin, Washing- IILL. If ...d n-

D C 2 6 ·11. l ~or.- in ...,.~ ~

ton, . . 001 • l;! h"•• •" IM .
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E x c l ualv e Unlver. al

Starrnaunt
A t last. a spreader mount
that grows ••. you can start

w ith a 2 
boom, later
add rnc re et
ements on a

larger boom without otecerd
Ing your original Starmount
•• • dte-cest of corrosion re
sistant aluminum alloy •• ,
eq ually rug ged al u mi nu m
alloy boom/m ast adapt er
complete w ith hardware,

P'l berg l • • • Spr . ade r . Have
Ultra-Viole t Shield
T h ese scIenti fi cally tapered an d
stressed spreaders are f lnal·dlpped
with a rich blue vinyl coat ing th at
resists all types of weather deterio ra
tion, blocks out sun'. destructIve
raYI and add. to spreader l ife .

Polygon' s patented processes give
the Zip Gis. sp readers greal ttexuret
strength , and unmatched durability
superior to anything o n the market.

POLYGON COMPANY
Division Plas/ St. ,1 Products, Inc.

2204 Industri al Park. W.lk, rton, IN 46574

P o l yg o n ' .
Exc l us i ve•. .
c ont i nuo us
f l b e r g l a..
f il a m e n t s
d r a w n an d
woven under
tens io n and
Impregnated
w ith f ln e a t
epoxy resin • .

Fits
l!' to :>

boom

TOPS!
EXCLUSIVE

ZJpGlAS
TELESCOPIC
FIBERGLASS
SPREAOERS

CHOOSE FROM SEVERAL POLY Q UAD KITS
You can order 2, 3 or 4 element POLY tri QUAD

klt . -POLY duo QUAD (15.10) and POLY mono QUAD
(10) kits also available. For further specifications plus

complete li st of kits and In dividual components , writ , • ••

Only
$32.50
lieu baU.r;es)
POSTPAID USA

• Fully guarante ed

• Precision cry stal

50
EACH

100
10 25

""••
0-

Models are available for Collins 325
and KWM·2. send for f ree data sheet
and name of nearest dealer.

• Each will give you ft..lO db average
power increase

• Each one maintains your signal quality
• But just look at the prices!

FOR BEST OX ·YOU NEED ALL THREE

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

• Markers ar '00, 50, 25, '0 or 5 kHz se
leered by 'ronr panel , w i' ch.

• Zero adjust sets '0 WWV. Exclusive circuit
suppresse s unwanted markers.

• Compact rugged design. A",octive , com
p'e'ely s. 1I contained.

• Send 'or free brochuff, .

so YOU WANT TO IMPROVE YOUR

~9IQKA'~

FREQUENCY STANDARD

LET'S COMPARE COSTS

OX ENGINEERING RF SPEECH PROCESSOR

THE OXENGINEERING RF SPEECHPROCESSOR$79.50
POSTPAID CALIF. RESIDENTS ADO 5% SALES TAX

DX Engin....rlng
2455 Chico Avenue South [I Monte, Cal if. 91733
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A General Coverage Solid State
Communications Receiver

With Direct Digital Frequency
Read-Out

BY JACK PEROLO,* PY2PEIC

h -p1Hold lng plate

•
D' rec t,o,., Of ..

F" 1 P " . I • gge.ted fo r a bldlrecticnelIg. - nncip e u
v.f.o.

tuned affair, it would be feasible to huild a
single conversion multiband receiver pre
serving some of the basic advantages of
a monobander with digital frequency read
out. Figure I outlines the principle behind
thi s idea : by installing the tuning slugs of
the v.f.o. coils on opposite sides of a holding
plate, when the plate is moved (by means
of the tuning knob of the receiver) , one
slug is moving into one of the coils whereas
the other is moving out at the same rate;
by properly selecting the fi lter frequency,
the same design v.f.o, coil can be used to
cover two bands, and the direction of
reading of the dial counter is not changed.

Another possibility would be to alternate
the use of ferrous and non-ferrous slugs to
achieve electrically what has just been out
lined mechanically.

The principles above are definitely ap
plicable, but the actual construction of a
receiver built around such a v.f.o. would be a

D IFFERENT considerations on the pros
and cons of general coverage communica
tions receivers have already been brought
forth in previous CQ articles;" 2 As time
goes by, and after using almost exclusively
monoband receivers during the last five
years of operation, I believe that, by current
technological standards, there is no way to
beat the performance of a monoband set,

In recent years, in different areas, this
concept has become more popular than it
used to be : monoband transceivers com
mand a reasonable share of the market and,
with the introduction of high frequency
crystal filters of bandpass characteristics
competitive with those of mechanical filters ,
the popularity of two-band sets has also
increased. The two-banders are designed
around a single v.f.o ., hy beating its signal
above or below the input signal, and by
choosing a suitahle intermediate frequency
complete with crystal filter. The idea is
evidently a close relative of a monobander,
and some of the monobander's inherent ad
vantages are retained in sets of this type.

Along this philosophy, and thinking for a
minute of the v.f.o. as being a permeability

·P.O. Box 2390, S. Paulo. Brazil
1 Perolo, J.• "A Transistorized Communications

Receiver with Digital Frequency Read-Out,"
CQ, JUly/Aug. 1970, p. 14,

2 Perolo, J., "A Universal Solid State Prese
lector/Converter for the SW Bands:' CQ,
Ju ne 1971, p. 49
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Fig. 2-The h.f. converter has three fro nt ponel
controls: Bandswitch <left, marked in mHz); R.f.
TuninG (la rge knob with Hand L skirt markings
corresponding to Hi and Lo ranged ; and Hi and
Lo Range switch <Slide switch selects r.f. coils
for Hi-S·18 mHz or Lo-2.5-6.0 mHz ranges).
Emblems on this and other units are fabricated
from stainless steel and finished in black and

red.

form idable undertaking for different rea
sons. Even though it might not be readily
evident. in order to maintain the mechanical
counter direct frequency read-out capability
throughout the bands, the various v.f.o. coils
must cover a full megacycle. Add to this that
the v.f.o.'s must be linear and that the dial
counter is a unidirectional device (i.e.• the
counter can only display, say, a fre
quency increase by being tuned clockwise).
Mechanically, a frame that could move five
Or 10 slugs at the same time without de
tectable backlash and with acceptable reset
tability is quite a project by itself, and it is
definitely beyond reach for the most con
structors.

A multiband set designed along these
lines, therefore. only solves mixing and con
version problems at the expense of mechan
ical complexity; one can expect a superb
freedom from spurious, assuming a careful
preliminary analysis of the various mixing
combinations has been worked out. Articles
on this malter have already been published
by CQ, a,f bringing in considerable readers'
feedback, showing the interest that presently
exists on th is matter.

I must admit, however, that CQ Manag
ing Editor Alan Dorhoffer has a point in
insisting that I design and build a more
conventional continuous coverage set. and

3 Lee, J .G.• "Mixer Spurious Frequency An-
alysis," CQ, Sept. 1965, p. 42

.. Percle, J., "An Analytical Approach to Mixer
Spurious Evaluations," CQ. Aug. 1971. p. 24

within the reach of the construction cap
ability of most amateurs. To this, I should
add that the bulk of CQ readers are hams,
whose mode of operation is characterized
by the possibility of a slight frequency
change, while still carrying out a satis
factory QSO; such frequency changes are
quite common during a contact in order to
avoid a heterodyne, side splash from a near
by operator and other reasons, including to
avoid spurious that may be internally gen
erated by the equipment in use.

On the other end, my interest is nowadays
primarily directed toward the shortwave
broadcast bands, where the situation is al
together different : most stations (not all,
though ) use high stability crystal oscillators
to generate and control their carrier fre
quency. If a certain station happens to
broadcast right on the frequency of the
listener's receiver spurious. this situation
will add an otherwise avoidable difficulty
to pick up readable signals from that partic
ular station.

Essentially because of Alan's suggestion,
a reasonably conventional multi-band solid
state communications receiver with digital
frequency read-out has been designed and
built, being described herewith. Figures 2

Fig. 3-The I.f. receiver shown with its h.f. con
verter. At the top left of the receive r is the edge
reading S-meter Uapanese import), with the R.F.
Gain and Prese lector controls below. The eeeek
type tuning knob and mechanical counter are at
the center, while at the right are the On/Off
switch and phone iack (top). A.F. Gain. and Pre-

quency <Ca li bra tion reset) controls.
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and 3, and the picture at the beginning of
this article give an idea of what this set
looks like.

Construction Considerations

Rather than enclosing the whole works in
the same cabinet, it was decided to build
separately the first conversion unit as an
independent h.f, crystal converter, feeding
a low frequency monoband receiver hooked
after it. By so doing, with a chance for a
"break" between the converter and the
receiver construction, the whole project
does not expose the builder to a loss of
interest throughout the assembly period, as
happens at times when the undertaking is
too lengthy.

As an added bonus, the crystal converter
can be used separately with sets other than
the one it was designed for, thus adding
flexibility or resale value to it. With this
purpose in mind , as a close look at the
schematics of fig. 4 will reveal, the con
verter output is aperiodic. as to allow
feeding receivers tuned anywhere up to
30 mHz; along the same line, the converter
outlet allows direct connection without any
modification to either positive or negative ffi
ground receivers. This is an advantage for §
those who, like me, got started early with ~ t-- --if-- - - - - ---,
transistors and have positive ground equip- u.

ment at hand. :::z:

The converter (See figs. 2, 3, 5, 6, 7) ,
as originally built, covers the 2.5-18.0 mHz
range; no layout changes would be required
to cover the 80 thru 15 m. bands for ham
operation, onl y different coil windings. If
10 m. or, for that matter, 160 m. were to
be added, then a different layout would
become mandatory, as a different band
switching system should be used. Since
both the converter and the receiver are
reasonably sma ll, it would be wise to plan
in detail in advance the component layout,
so as to assure no trouble will develop at
time of assembly.

The receiver v.f.o, (See figs. 8, 9, 10)
linearl y covers the 2,955-3,955 kHz range,
and here goes another word of warning to
prospective builders. To achieve frequency
linearity with accuracy of half a kHz or
less over this range, freedom from backlash
and spurious response, signal stability and
flat response requires some previous experi
ence in the area and I would not recommend
undertaking duplication of this receiver un
less there is somebody around who can
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Fig. 6-Right side view of the converter, bottom
up. The d. and mixer coils are at the top with
the 1/16" a luminum plate providing shielding
between the slide switch sides. Antenna input is
at top left, while the power input is at bottom

left.

Construction Details
The cabinets and front panels are built

out of 16 gauge AISI 304 stainless steel.
Even though stainless steel is difficult to
work and even special tools suffer from it
because of its mechanical characteristics,
there arc advantages: the finishing is superb,
and the equipment never loses its "brand
new" appearance. Scratches with nails or
dusting simply do not exist. The extra time
needed to build the cabinets out of stainless
steel is, at least in my case, more than
compensated by the fact that they don't
need to be painted, which is a time con
suming operation.

The back panel is %2" aluminum, whereas
the chassis is made from YB" aluminum
sheet. All bending is done on a 16 ton
press, although obviously a more than
adequate job could be done with mo re mo
dest equipment.

The size of the converter is about 5" w. X
3.5" h. X 4" d. while that of the receiver with
the built in power supply, is approx. 6.25" w.
X 3.5" h. X 7" d. T he loudspeaker is an oval
affair 3" X 4", housed in a cabinet measur
ing 4.25" w. X 3" h. X 3.25" d.; the speaker
was added more as a matter if esthetics
rather than of opertion, as all serious listen
ing is done here with headphones.

All front and back panel lettering (fig.
2 3, 10,) is mechanically engraved using
VI. high steel stamps, heavy duty type to
survive stainless steel markings. The con-

•especi-
as ex-

with the new active device. This is
ally true for the crystal oscillator,
plained below.

offer help, if needed. Breadboarding the
circuit externally to get it operating tem
porarily prior to proceeding to the actual
assembly is always quite helpful. Using a
larger layout would also minimize trouble
in some areas. At any rate, I'll be most
happy to offer support by mail, as in pre
vious cases; no SASE is needed.

With electronic counters becoming
cheaper and with light emitting diodes re
placing the heat generating display tubes,
some may wonder why I still stick to
mechanical counters on my receivers. The
basic advantage of an electronic counter
evidently being that the v.f.o, linearization
is no longer needed, as an electronic counter
responds directly to an electric signal where
as a mechanical counter relys on physical
position principles to operate. Trouble is, an
electronic counter would be at least as
large as the receiver itself, and anywhere
between perhaps 20 and 100 times more
expensive than a mechanical counter. The
addition of an electronic counter would
further reduce the number of those willing
to give a try at the project. Finally, an
electronic counter could always be added
externally with the advantage that it could
be used for other purposes and for future
projects, rather than remaining a built-in
feature of this particular project.

If, for any reason, the transistors used
will be different from those specified, it will
become mandatory to adapt the corres
ponding bias network to make it operate

Fig. 5-Top view of the converter with the cobinet
removed. The crystal bonk is supported on the
bandswitch, with the iJ. amplifier visible to the
rear of the crystals. To the rear of the 2-gang
R.F. Tuning capacitor is the d. amplifier stage.
Jocks at the rear panel bring power from the

IJ. receiver.
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verter knob skirts (fig. 2) are made out of
lfs N aluminum, mechanically engraved and
then fastened with 2-56 screws to the knobs
themselves. Obviously, in the case of the
preselector dial skirt, engraving is only pos
sible after the converter is functioning pro
perly and calibrated, as to ensure accurate
correspondence of the dial markings to the
received frequency.

All shieldings are made out of Vi. alu
minum. Components are first class; the v.f.o.
worm gear (figs. 8, 9) is of the "spring
loaded" variety, mounted on four ball bear
ings. Manufactured by Bendix, this is avail
able in the New York area as a surplus unit.

The counter is a Veeder Root affair, with
three vertical digits; even though this re
ceiver is tillable, a vertical counter elimin
ates parallax problems. A three-digit unit
was preferred since, because of the extended
coverage of the receiver, only the hundreds,
tens and units of kHz are read on the
counter; the tens and units of megacycles
arc read on the converter bandswitch.

The tuning rate is 25 kHz/revolution,
which is reasonably comfortable. A crank
tuning knob is recommended to allow for
fast band excursions. The v.I.o, variable
capacitor (figs. 8, 10) is a low torque unit
with ball bearings at both ends, coupled
with a flexible joint to the worm gear. The
S-metcr is a Japanese import, held in place
by a rear bracket to avoid showing its fast
ening screws on the front panel.

With reference to the converter, the crys
tals are HC6U type. with 11 sockets in
stalled on the bandswitch that supports an

Fig. 7-left side view of the converter, bottom
up. The l-shaped aluminum brocket fastened to
the bandswitch holds the 11 crystal sockets. The
oscillotor sub-ossembly is above the bondswitch
(inside the l brocket), while the mixer sub
assembly is to the right of the brocket, above the
crystals. The buffer stage is at top right, feeding

the RCA jock at its right.

-
Fig. 8-Top view of the receiver with the cabinet
removed. At center the worm gear unit supports
a sub-chassis with the v.f.e. capacitor fastened
to it. The counter is between the worm gear and
the front panel. Right above the worm gear is
the RF2 and RF) circuitry. The i.f. strip runs from
top to bottom at the right, along the bock panel;
the Collins mechanical filter is at the top of the
IF strip, while at the bottom are the four oudio
transistors and the c.v.c. amplifier stage. The
power transformer is to the immediate right of

the worm gear.

L shaped bracket with the whole sub
assembly.

The r.f. two-gang capacitor is a 2 X 410
pf atTair with built-in 6: 1 vernier. Output
from the receiver to the converter goes via
coaxial cable, and RCA jacks and plugs.

In both the receiver and the converter,
the cabinet is built in two halves kept in
place by v.' X 'l4' brass spacers (not
shown in the pictures), fastened by 4-40
plated binder head screws.

Circuit Considerations
The block diagram of this receiver IS

shown in figs. 11 and 12.
Notice the concepts used for the front

end: since miniaturization of the unit was
a point of primary interest, the same set of
coils is used for both the Lo and Hi posi
tions. By shorting part of the coil winding
out, the higher part of the band is covered.
These coils must be definitely breadboarded
using components locally available to make
sure that the slugs show good performance
on both bands Or else a deterioration of
sensitivity will occur.

Both RF, and MIX, are FET's because
their inherent advantages in these applica
tions.

The crystal oscillator circuit is critical, as
no tuning coils were used on it. Because of
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its wide frequency excursion capability (2
20 mHz), this circuit requires careful ad
justment to make sure that it oscillates
throughout the band, delivering a reasonably
flat signal response. A frequency counter
comes extremely handy at this point. The out
put buller helps matching the mixer output
impedance to the receiver input impedance;
depending on the coaxial cable length and
the output frequency (when the converter
operates, for example, with a receiver dif
ferent from that described) , proper match
ing makes quite some difference. A trimmer
is provided for this purpose. Provisions are
also made to pull an a.v.c. signal from the
receiver to RF" if so preferred.

Looking at the receiver block diagram
(fig. 12), RF. and MIX. are also FET
stages. The double gate FET s show a par
ticularly good performance in the mixer
stage. A low-pass filter between the v.f.o.
and MIX. is a five pole affair designed to
attenuate signal above 4.0 mHz.

The v.f. o, is a key piece in any communi
cations gear. Its design was derived from
prior receivers; the frequency of operation
was chosen, among other considerations, by
the capacitance of the variable capacitor
available (105 pf) , that is later further re
duced when, in order to linearize the v.f.o.,
the capacitor plates are filed down, losing
about 20-30% of its initial capacitance.

The mechanical filter has a nominal band
pass (at 6 db down ) of 2.1 kHz. The 3 i.f,
stages that follow are rather conventional,
using germanium transistors. There is no
doubt that more modem transistors, pri
marily silicone, are available today, but there
are different reasons for this selection. At
455 kHz, frequency cut-off has not been a

Fig. 9-Bottom view of the receiver. At the center
is the moin funing gear with the bevel gear that
actuates the counter on the same shaft. On top
of it is a two gong variable capacitor for RF2
and MIX, peak tuning. Notice shielding between
stages and also between Input and output of the
mechanical filter, at top left. The power supply
is to the left of the worm gear, the two large
electrolytic capacitors being part of it. The v.f.e,
can hides the v.I,e. circuit and also shields the
Frequency control (bottom right) from the rest of

the receiver.

problem for many years, and leakage current
is not overly critical; on the other hand, this
circuit has been used so extensively by the
author that not only its performance is well
known in advance, but also an extremely high
gain is assured, without loss of stability.

The audio stages end up with a comple
mentary pair wired to avoid transformers of
any sort. Delivering about 0.8 walls, the
audio level is much in excess of the need for
headphones comfortable listening. The pow
er supply is electronically regulated provid
ing, through external connections with ba
nana plugs, the d.c. power necessary to run
the converter Or any other ancillary gear.

1
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Fig. 10-Three-quarter view of the
IJ. receiver, fro .ll the right rear
side. The vJ.o. variable capacitor Is
shown fastened to its l /S" alumi
num sheet bracket; behind the
bracket is the v.f.e. buffer circuitry.
The v.f.o. coil is to the right of the
tuning capacitor. On the reer panel
are the d.c. power outlet jacks (top
left), the 11 ~pin socket to power the
converter, and the 115 v.c .c, con
nector. Signal from the converter is
fed to the receiver via the RCA jock

at the bottom center.



Fig. l1-Block diagram of the crystal converter.
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Circuit Details
Because of the extremely high gain of

this receiver, proper shielding and by-pass
ing techniques should be used throughout to
achieve stable operation. All tuned circuits
are shielded from the circuitry of the cor
responding active devices. Heavy filtering is
used on all power lines; feed-thru capacitors
in the whole front end ensure no stray
coupling or ground loops take place through
the power supply.

The whole v.f.o, circuit and coil are
shielded; the v.f.o. capacitor is not shielded
because it must be well accessible in order
to allow for comfortable filing of its plates
during the linearization procedure. It must
be noted, though that during linearization
(i,e.• filing ) of the v.f.o, capacitor a small
temporary shield must be taped or' fastened
to the top of the v.f.o. variable capacitor to
simulate the effect of the metallic cabinet
of the receiver. Failure to do so will result in
losing the whole linearization job of the
receiver, as the metallic cabinet (when put
in place ) will throw off the linearity of the
v.f.o.

Another area where stray capacitances
may affect performance i: in the v.f.o. five
pole filler. It would be convenient to check
(using. for instance, another receiver) the
signal strength of the v.f.o. signal on its
fundamental frequency and the next five or

six harmonics. The readings of Table I were
obta ined with the prototype, using a con
verter ahead of a Collins 75A-4 receiver, to
check for relative harmonic strength.

What is extremely important to reca ll on
a v.f.o. linear over one mHz is that the sim
pIe change of a wiring harness may throw
out the calibration by some kHz at the band
edge. Therefore, when starting the lineariza
tion of the v.f.o. capacitor, all screws, nuts,
wires, components, etc. must be securely
tightened in place and no circuit changes
should be made during or after linearization.
The easiest way to achieve perfect linearity
is to fi le down the capacitor to within I kHz
or so of the nominal frequency; from then
on, the fine part of the linearization should
be done by slightly bending and properly
adjusting the side plates of the capacitor
rotor. T his procedure has the advantage of
being a reversible one, whereas fi ling is not.

To avoid problems either dur ing fi ling or
in mobile operation, I use a lockwashcr on
all screws and a small drop of transparent
paint. T his procedu re would probably not be
applicable to highly experimental units, as
it makes it somewhat difficult to remove
screws and components that had already
been set in place.

Even though the number of amplifying
stages may look excessive, some design
requirements are in effect keeping the gain
down from what it would be possible to

* ~------- - --*
0--1 RF2 - RF , -I Hh.2 ....-;; I t;;:--' 3 s tages IF AF

<, :/ 455kHz

-, , To * AVe
converter

*f 2.955 - 3.955kHz Power
VFa BFR ./ low pass supply

<, filter
, ,

Fig . 12-Block diagram of the 2.5-3.5 mH. re ce iver.
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achieve and what this receiver would still
handle from a stability standpoint. For ex
ample, all r.f. stages have coils with loose
coupling between primary and secondary
winding to increase tL. selectivity and min
imize overloading effects; both the first and
second mixer are operated at low gain, to
avoid internal spurious generation. Conse
quently, a high number of stages is used in
order to obtain satisfactory overall perform
ance.

Ham Band Operation
If this receiver were to be duplicated to

cover the ham bands, 80 thru 10 m., the
v.f.o. should operate at a frequency approxi
mately one mHz higher. By so doing, the
80 m. band reception would become a single
conversion affair, with the converter acting
as an r.f. preselector; the converter band
switch would insert no crystal into the crys
tal oscillator circuit for this band, thus
leaving the oscillator itself inactive. The fre
quency stability of the set would not suffer
from this modification for ham operation,
even for s.s.b. The difference in v.f.o. sta
bility between 3 and 4 mHz is negligible.
Most commercial sets use v.f.o.'s in this
frequency range or even higher with satis
factory results. Consequently, the receiver
input should tune 3.5-4.5 mHz or there
about. As far as the converter is concerned,
no circuit changes would be required, except
that the coils should have an extra tap to
allow coverage of the 10 m, band; a triple
position slide switch would then be required.
On this matter it is worth noting that a slide
switch was initially selected because of its
small size, but it is imperative to shield its
sections effectively to avoid feedback; such
shield is shown in fig. 6.

What might encourage the duplication of
this receiver for ham band operation, how
ever, is the fact that direct frequency read
out is probably not as necessary as for
operation on the SW bands. If one is willing
to have direct read-out on some ham bands
(say 3.5-4.0 mHz), and willing to add to the
dial reading a fixed number on certain
other bands (say, 500 kHz), it would then be
possible to reduce the v.f.o. coverage from
one mHz to 500 kHz. Among the advan
tages that this option offers, are that line
arity is much easier to achieve over 500
kHz than over one mHz. making the v.f.o.
easier to linearize. Another advantage is that
using the same worm gear to control the
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v.f.o., but changing the bevel gears that
move the counter, one can tune instead of
25 kHz/rev. as mentioned, 10 or 20 kHz/
rev., making s.s.b. tuning more comfortable.
The price for this, I repeat, is that on some
bands one should mentally add 500 kHz to
the dial reading. Since direct frequency
read-out is an extremely convenient feature,
I would never consider missing it, at least
for my type of operation.

Conclusions
To sum up a generalized appreciation of

this project, I would classify as favorable
characteristics the compact size. dial ac
curacy and frequency read-out, stability,
selectivity (this goes to Collins' credit,
though, not mine .... ), low power drain,
sensitivity and a reasonably flat freqaency
response over the bands. Also the MTBF
(Mean Time Before Failure-a measure of
reliability) is way up when compared to
tube sets, and about 2.5 times better than
the HRO-500.

Some aspects that are not so favorable
are that, at least in the US, for $220 one
can buy a used set in reasonably good con
dition, with more diversified features and a
higher resale value. If space is not a pre
mium item, by increasing the size, especially
of the converter, the whole circuitry can be
made more siphisticated and show a better
performance. Using a standard wafer band
switch with different coils for each band and
also tuning the crystal oscillator output to
MIX, will definitely improve the perform
ance of the set. This will lead to a con
verter about the same size of the receiver
itself.

I will not comment on spurious response,
because it is all Alan's fault: I did my
best to stay away from them, but those
that are there (as they are on any com
mercial multi band set) should be charged to
Alan's account. After this, I guess, I will be
left alone to continue my crusade for those
superbly spurious free and outstanding flat
response receivers that are the monobanders.
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A Deluxe Screen Modulator
for Beginners
BY R. JAYARAMAN,* VU2JN

A L THOUGH a.m, is slowly becoming ob
solete in amateur communication, there is no
denying the fact that for the sheer pleasure
of short-range high-fidelity voice communi
cation, there is nothing to beat good-old
a.m. It is the writer's earnes t hope that
a .m. would not be wiped off completely
from the face of amateur radio!

When the writer started building his pres
ent c.w.ja.m. transmitter, he had a difficult
decision to make as far as the type of mod
ulation was concerned. Economy of con
struction was certainly aimed at, but not at
the expense of signal-quali ty. After some
reassuring words from his friend Wickram,
8Q6WA who has built high-power screen
modulated commercial transmitters, the
writer decided to go in for screen modu
lation. Although the writer started the pro
ject with not a small measure of difference,
the result has been a pleasant surprise
Indian and DX hams have made very good
comments on the signal quality and at least
one DX ham has refused to believe that the

"Department of Civil Engineering, IJ.T..
Madras-36, India.

•/.
The speech amplifier of the screen modulator is
housed in a sma ll sub-chassis. The auxiliary gain

control is on the top side of the chassis.

writer is on screen modulation! The writer
can now declare with some confidence that
a properly designed screen-modulated trans
mitter can give the same punch and quality
as a plate-modulated transmitter, at least as
far as listening tests go.

Operating Conditions
It is worthwhile to remember here that the

basic principle underJying screen modulation
is the fact that the efficiency of a radio-fre
quency power amplifier (PA) is, withi n limits,
proportional to the screen voltage. In order
to obtain good linearity with screen modula
tion , the tube current as well as the tube
efficiency should both vary in direct propor
tion to the instantaneous screen voltage, so
that, the PEP output at modulation peaks
will be f our times the carrier output without
modulation. It follows that the d.c, screen
voltage should be nearly half of that used
for c.w. operation. maintaining a Jow tube
efficiency of about 35% .

The issue now arises as to why many
screen modulated transmitters put o ut a me
diocre signal. For proper screen modulation,
the following requirements should be met.

(I) The plate voltage of the PA should be
quite high, preferably equal to the maximum
recommended c.w, rating. This is 750 volts
for 80711 625 tubes. Unless the plate voltage
is high enough. the screen voltage loses its
control on the tube conductance at the posi
tive peak of its modulation swing. due to
saturation effects.

(2) The proper d.c, screen voltage should
be chosen so as to maintain half of the peak
efficiency that can be attained at modulation
peaks. With 807/ I 625 tubes, this is around
125 volts, but it can be raised somewhat by
carrier control, provided the plate voltage is
high enough. In general, the higher the plate
voltage, the high er can be the screen voltage,
subject to the limitations of plate dissipation
and curvature of the screen characteristic.

(3) Since the screen impedance of the PA
varies with the instantaneous screen vol tage.
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the d.c. screen voltage should be obtained
from a regulated supply or carrier control
should be used. During modulation, the d.c,
screen current, which is simply the time
average of the instantaneous screen current
over a cycle of modulation, shows a marked
increase. Consequently, if a screen-dropping
resistor is used without carrier control, the
d.c. screen voltage drops with deep modu
lation , causing non-linearity and splatter at
the downward peaks of the modulation
swing. In the writer's opinion, this accounts
for the mediocre performance of many a
screen-modulated transmitter.

(4 ) The operating bias, either fixed bias
or self-bias, and the grid current should lie
in between the values recommended lor c.w.
and plate modulation. For 807/1 625 tubes,
the bias voltage should be x 65 to x 75
volts and the grid current 3 to 4 rna.

(5) The PA should be loaded much more
heavily than for c.w. In the absence of an
oscilloscope, the proper loading can be
arrived at only by listening tests. With a
self-biased final, the plate-current dip should
be barely discernible as the final tank is
tuned through resonance. If an r.f. voltmeter
or ammeter is connected to the antenna
line, the meter should never show a down
ward flicker with modulation. Without
carrier control , there should be a slight
upward flicker at modulation peaks.

(6) The audio output of the screen modu
lator should be heavily swamped by a load
resisto r placed across the secondary of the
modulation transformer, This minimizes
audio distortion due to the varying screen
impedance of the PA during modulation.

With a final employing 807/ 1625 tubes
in parallel at plate, screen and bias voltages
of 750, 125 and - 70 volts respectively, the
plate input will run around 45 walls per
tube. At 35 % efficiency, the plate dissi
pation is as high as 30 watts and the tube will
run quite hot. If, however. the plate shows
any color, the screen voltage should be
lowered to the extent necessary.

Carrier Control
The main factor limiting the output from

a screen-modulated PA is the low tube effi
ciency and hence high plate dissipation.
Because of the complex wave-form of the
speech signal modulating the screen, a some
what higher average output can be realized
by keeping the d.c, screen voltage and hence
the plate input low, and raising it momen-
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tarily in accordance with the amplitude of
the modulating audio signal. In the writer's
transmitter, the screen voltage under no
modulation conditions is 125 volts, and with
full modulation it is raised to 175 volts.
This is only a moderate amount of carrier
control and does not give rise to the some
what unpleasant "boominess' noticeable in
some commercial transmitters employing
deep carrier control. In order to have fast
response and low distortion, the time
constant of the carrier control circuit should
be about 0.1 second.

Design
Let us consider the design of a screen

modulated PA, utilizing three 807/ 1625
tubes in parallel and running an input of
about 150 watts.

The screen impedance of the PA varies
with the instantaneous screen voltage but,
as an approximation, it can be taken to be
the d.c, screen impedance under c.w, condi
tions, i.e, about 45,000 ohms. For three
tubes in parallel , the modulating impedance
is 15,000 ohms. Adopting a swamping re
sistor of 10,000 ohms 10 watts, the net
load on the secondary of the modulation
transformer is 6,000 ohms. Using a receiver
output tube as the modulator, its output
impedance will be about 5,000 ohms. Hence
the turns ratio of the modulation trans
former should be 15000 : 6000 or I: 1.1.

Adopting carrier control. let the maxi
mum d.c. screen voltage with full rnodu-:
lation be 175 volts. For complete cut-off
of the carrier at the downward peak of the
modulation swing, the peak a.c. voltage should
be 10% greater than the d.c. voltage, i.e. ,
about 195 volts. This corresponds to 140
volts rms, The power delivered by the

VU2JN's 150 watt c.w./o .m. transmitter incor
porating the Deluxe Screen Modulator.



Fig. l-Schematic of the Deluxe Screen Modulo·
tor. Transformer T1 is a 5 watt modulation fran..

former, 5000 ohm pri ., 6000 ohm sec.

secondary of the modulation transformer
will then be 1402/6000 = 3.3 watts. As
suming a transformer efficiency of 75 %,
the primary power required is less than 5
watts.
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-£ The Modulator Circuit
°:3 Figure I shows the circuit-diagram of the
t modulator. The audio signal from the mi--t crophone is first amplified by a low-noise
.:l 6AU6 stage, and passes through separate

gain controls to the two sections of an
ECC83. One section is used in the speech
amplifier line, while the output of the other
section is rectified by a silicon signal-diode
to provide a negative control voltage with
a time-constant of about 0.1 second for
carrier control. The control voltage also
operates a modulation indicator using an
EM84 magic-eye tube. Another silicon diode
rectifies the audio to provide a fast-attack
slow-decay a.g.c, voltage with an attack
time-constant of about 0.05 second and a
decay time-constant of 1.5 seconds for the
purpose of volume compression. This volt-
age is applied to the suppressor grid of the
6AU6, so as to maintain a reasonably
uniform output with widely varying micro
phone inputs. The entire speech amplifier
is built inside a completely closed aluminum
box, and tube shields are used for the 6AU6
and ECC83.

The modulator tube is a 7408 which is
a high-fidelity version of the 6V6. With a
300-volt power supply, this tube provides
mare than 5 watts output at 7% total har
monic distortion. An EL84 may also be
used but the THD will be about 10%. The
modulation transformer uses a good audio
type core and has primary and secondary
impedances of 5,000 and 6,000 ohms. The
audio output, swamped by a 10K lOw. wire
wound resistor, is passed through 68-ohm
I watt decoupling resistors to the PA
screens. Each screen is bypassed to the
cathode by a 0.001 mf 1000 v, disc ceramic
right at the tube base. Some manuals
suggest using screen stopper resistors, but
the writer found that the stoppers actually
increase the tendency for v.h.f. oscillation.

The carrier control circuitry is also shown
in fig. # 1. The EL84 control tube functions

[Continued on page 80]
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BY DAVID F. PLANT,· K9LA]/ 2

v.

v.

00v.

The unijunction transistors (Q, and Q'0
in the original circuit) have been replaced by
a device called a Programmable Unijunction
Transistor (Pl.l'I) . The PUT used is a readily
available Motorala HEP replacement type,
S9OO l. The 40407 emitter follower stages
(Q. and Q II originally) have been replaced
by Darlington pairs consisting of two 2N
27 12's, which together are much less costly
than the 40407. A higher output impedance
also results, which seems to be advantageous
to the deflection transistors. All in all, the
combination of the PUT oscillator and Dar
lington pair yield a sawtooth that is not only
linear, but of sufficient amplitude to fully
drive the deflection stages.

Changes were also made to the deflection
circuits themselves. The 2N3739 deflection
transistors have been replaced with cheaper
and more readil y available Motorola MJE
340's as suggested by Cop Macdonald in his
Sept. 1972 CQ column. In addition, the val
ues of the vertical and horizontal position
co ntrols have been altered to produce more
stable operation and generally less-critical
adjustment of raster position.

+3

ti$2712
1~'

+t5
RI 1~'3.3'

CRTA ,--; ;"',G7¢' 2.2'HEP '..::...'f-. 59001
~12' c

'I s~ HJE34~ POS IT ION
25' EQ '-". 10'1500 2.2K

1 HJE340 , ... 2.2K 2.2K 25'

1===1 SYJ44ETRYA

T .J -15s E c 8

HEP
5900

'8
G Base di agr am

Fig . l -Improved sweep osci llato r, driver and deflection circu it for the Vertica.1 an~ H~riz ont~1

sections of the SS Mark 4 monitor. Values of CI and R. ore a s follows: For Vertical Circuits, C. IS

10 mf 10 V., R, is 2.7 meg which may hove 10 be adjusted slightly to produce a 9 ,?con~ swe~p.

For Horionta l circuits. C. is 1 mF 10 v. non-polarized. R1 consists of a 1.5 meg resistor In senes
with a 1 meg pot (Horizonta l Hold control).

Further Notes On The
55 Mark 4 55TV Monitor

Frooo
pul se

sh. per

»ct o Plant & Plant Associates, 25 5th Ave.,
New York. N.Y. 10003

I WOULD first like to take this opportunity to
thank the many CQ readers who have written
giving comments and encouragement through
out the SS Mark 4 project . T hose letters have
been very helpful, indeed. A special thanks,
also , to those who showed extreme patience
while we battled the industry-wide parts
shortage while filling and shipping ki t orders.

Now to business. Herb Cohen, the chief
engineer for GSI Industries, has developed
improved horizontal and vertical sweep cir
cui ts that eliminate the hard-to-find 2NI671 B
unijunction sawtooth oscillator. This modifi
cation was incorporated in all the kits shipped
by GSI and has performed very well.

Figure 1 shows the improved sweep oscil
lator and driver circuits, which replace either
or both sweep circuits in the original article.
One problem with the original sweep oscilla
tor was marginal output. Some units required
that the Vertical and Horizontal Size controls
Rr, and R9 be run at maximum to achieve
proper raster size. The new circuit produces
more than ample drive.



Corrections
A few errors crept into the original sche

matic On page 36 of the May issue of CQ.
While most of these small errors are no long
er of significance in view of the improved
circuits presented here, they should be noted
for the record. The type numbers for Q2 and
Qa were mislabeled and should read 2N4917.
The emitter resistors for Q6and Q, should be
2.2K (2200 ohms). not 22K as shown.

Should further changes and improvements
be devised for the SS Mark 4, they will be re
ported here in CQ. In the meantime, com
ments from builders are invited. P .C . boards
and kits of parts are available from G SI In
dustries, 34 W. 13th Street, N ew York, N .Y.
10011. •

advantage was found using regulated sup
plies, hence the rather simple power supply
illustrated.

The high voltage supply, fig. 2 (C ) was
lifted right from Cop Macdonald's SSTV col
umn in the August 1972 issue of CQ. This
circuit also offers the added ability of supply
ing additional voltage to post-accelerator
type tubes such as the 3JP7, and for only the
additional cost of a h.v. diode and capacitor.

New Amateur Products

'l

Ii
A new gadget fro m Schurman Product s,

Dept. C., P.O. Box 13, Weymouth, Mass.
021 88 , is called the " Free Hand" solder feed
er, a cli p-on device easily fitted to any popu
lar-brand soldering gun. The Free Hand is a
thumb-operated feed mechanism which pushes
standa rd .062" solder through a stainless
steel tube which can be accurately positioned
at the desired spot at the solder-gun tip. A
replaceable 20-foot spool of solder clips
onto the rear. "Lefties" will appreciate the
ability to positio n the trigger fo r right o r
left hand opera tion. The Free Hand weighs
five ounces and costs $8.95 , postpaid. For
more info circle A on Reader Service cou pon.

-2000v.
O.Smf
2. SKy

-rsv.

SOp. 1. v. or more
1••
Diodes +lSv.

SOllnf
• 15v.

O.Smf
2. SKv

(A)

(8 )

Z-600p. 1. v.
la o 18K

Diodes ", •.
+

.. Zllnf' 300v.
300v. 2Clnf t-300v.

+

lZ5v .
ISma

l600v.
3ma

l1Sv .

§ L - - - *"- - - -f ~2~.
6.3v.a .c . VARO .25mf§ For CRT f11. VFS ·IO Z.SKv

(e)

Fig. 2-CA) Circuit of 300 v. supply. (8) Circuit of
power supply delivering both plus and minus 15
v, with respect to ground. (C) Circuit of -2Kv sup
ply for CRT cathode showing additional ccmpo
nents needed to develop + 2Kv for CRT anode in

post-accelerator-type tubes (broke n lines).

Tr iad VAROVFS-lO lSOK
R-43C ( lOKv. p.1.v.) lw.

r------,rl

Power Supply
The original article skipped rather lightly

over the subject of power supply because it
was felt that most amateurs would make do
with what was at hand. However, correspon
dence indicates that many fellows are timid
about "making do" where a substantial in
vestment in components for a major con
struction project is involved. Hence, fig. 2
shows the circuits of the three power supplies
used with the SS Mark 4.

At fig. 2(A) is the circuit of the 300 v,
supply. A small transformer deliveriog 125
v. at 15 rna is used in a voltage doubler cir
cuit producing a no-load voltage of nearly
400 v., which is fed through an 18K resistor
to yield a full-load output of 300 v, In addi
tion the resistor provides some small measure
of protection should wires be crossed. It saves
diodes!

Figure 2(B) shows the supply used to de
liver plus and minus 15 v. A 24 v, c.t. trans
former is used in a grounded bridge circuit.
With the Mark 4 and subsequent units, no

llSv.

u:J
'-- 4-_----=
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An Electronic Timer for Less
Than $5.00

4 2 • CO • August, 1973

21-r-,7

L Push tor stutort reset

N£555
1 43

RI
1M

its output. The ON level of this flip flop is
used to tum on a driver circuit which picks
up our time delay relay. This a very basic
description of a fairly complex IC. If you
require a better explanation of the internal
workings you can obtain one by writing to
the Signetics people and requesting a data
sheet.

The relay that I used was an IRC MR312
C with a coil resistance of 212 ohms. Al
most any 12-volt relay will do the job as
long as it does not draw more than the
rated 200 rna limit from the output of the
NE555. The RC network is a 100 mf cap
acitor in series with a five meg linear pot
and a one meg resistor. These values, with
the power supply that I used, gave time
delays of 3 minutes at the low-resistance
end of the pot and 58 minutes at the high
resistance end. You may have to experiment
a little bit to get the exact time delay
range that you require. This is due to pos
sible differences in power supply voltage
and components. You could even switch in
different values of Rand C with a rotary
switch to give you several different time
delay ranges.

The power supply consists of an old six
volt filament transformer that was in the
junk box, a full wave rectifier, and filter
capacitor. Parts layout is not at all critical

[Continued on page 82]
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BY PETE WALTON,* VE3FEZ

Ag. l-Clrcuit of an inexpensive electronic timer adaptable to any number of simple timing
applications around the home or shock. With the values shawn for R" R2I and ell the timers
range Is from 3 minutes to about one hour, using the power supply shewn, Relay K, is any 12~

volt-coll relay which draws200 ma or less.

Do you have a TV set in your bedroom?
Have you ever fallen asleep and left it on?
Or even worse, just find yourself falling
asleep and remember that you have to get up
and turn the TV off. This versatile timer
will turn the TV off from periods of three
minutes after you have gone to sleep to
periods up to about one hour. You can build
this timer in one evening for a total cost
of about $5.00 even if you have to buy all
new components.

The circuit takes advantage of a new in
tegrated circuit from the Signetics Company
called the NE555. The NE555 is a very
stable monlithic timing circuit in the form
of an 8-pin dual-in-line package. It is cur
rently selling for one dollar from most sup
pliers. The NE555 is capable of time delays
from a few microseconds up to several
hours. These delay periods are dependent
on an external RC network consisting of
one resistor and one capacitor.

Very basically the IC is made up of a
voltage comparator circuit, one leg of which
is connected to a reference voltage, which
in our case is the power supply output volt
age. The other leg of the voltage comparator
is connected to the external RC network.
When the capacitor has charged to a voltage
equal to the reference voltage, the com
parator will toggle a flip-flop connected to

·421 Lodor Street, Ancaster, Ontario, Canada.



Using The Surplus R·390
Receiver For SSB

BY CAPTAIN P AUL H. LEE, USNR,* K6TS

PI17·]
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Pin1 7 ------------ 6

t RS46
RS48
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B' 56 K

pm-tl-
•

P1l1-15
Switch 5104

(AGe)

1-5 pf 1000 v.d.c. ceramic disc capacitor;
1-500 pf 600 v.d.c. mica capacitor;
1-200 pf 600 v.d.c, mica capacitor;
1-1.0 mf 600 v.d.c. paper capacitor;
1-0.02 mf 1000 v.d.c. ceramic disc capa-

citor;
l-eentralab PA-2003 rotary switch, 2

poles, I section, 2-6 positions;
2 small soldering lugs;
1-6BE6 lube;
1-72" length of small diameter shielded

single conductor microphone cable, Al
pha No. 1703 or equal.

The conversion is easy, It is done as fol-
lows: _

I . Disconnect the two control shafts from
the i .f, subchassis, unplug all plugs from it,
and remove the subchassis from the re
ce iver. This is the subchassis at the top left
side.

Fig. l-Circuit of a product detector for installa
tion in the Collins R-390 receiver. The 68A6 b.f.a.
tube is removed a nd replaced with a 68E6 penta
grid mixer which is wired as shown. The front
panel b.f.o. ON/OFF switch is replaced with a
new switch SlU which ads as the SS8/AM selector

switch.

· 12.5 West Ave. De L..as Flores. Thousand Oaks,
Calif. 91360.
1 Lee, P. H., "Modifying the R-390A Receiver

10/ S.S.B.;' CQ, Jan. 68 p. 55

T ilER-390 receiver, made by Collins for
the U.S. military services, is now appearing
in surplus listings quite often. This excellent
set, with its digital readout tuning, stable in
ternal oscillators, and selectable bandwidth,
is one of the "Cadillacs" of the receiver field.
Its later and more expensive version, the
R-390A, made also by Collins and several
other companies, is also an excellent buy.
The R·390A has mechanical filters, whereas
the R·390 does not. The R-390A has only
one r.f. stage, whereas the R-390 has two.
Otherwise there is much in common between
these two fine receivers, which in my
opinion cannot be equalled by anything on
the amateur market today.

If you are buying one of these sets, remem
be r that the R· 390 was made only by Collins,
whereas the R· 390A was made by Collins
and others. The others did not use the Collins
PTO unit, which provides the excellent fre
quency stability and re-setability to which the
really discriminating user is accustomed. So,
take a close look at what you are gelli ng for
your money!

In a past issue' I described the modifica
tio n of the R· 390A for use on single side
band. As built, none of these sets have the
necessary product detector. Assuming that
the R·390 has been purchased, the simplest
way of converting it for s.s.b. is to change the
b.f.o. stage to a product detector, as was done
in the R-390A. There are differences in the
sets, however. and it is my purpose to de
scribe the R· 390 modification in this article.
This can be done very simply in about two
hours time. When it is done, you will have a
receiver whose external appearance has not
been altered, and which requires no external
adapters.

The parts required are listed here:
1-56000 ohm ~ wall resistor;
1-11000 ohm ~ wall resistor;
I-2700 ohm 1 wall resistor;,
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2. Carefully remove the cable clamp and
cover from the multiconductor plug Pm
slipping it back along the cable, out of the
way. Remove the wire from pin Pm,7 and
leave it hanging.

3. Remove the b.f.o. B + wires from the
BFO ON-QFF switch SI030 Remove and dis
card S 103' Save the knob.

4 . Cut three 20" lengths of the shielded
cable. From one end of each piece, remove
the outer jacket and make a pigtail lead of
about I" of the shield braid. Twist the three
pigtails together, and solder them, being
careful not to melt the plastic insulation on
the inner conductors.

5. With the new switch in hand, connect
these three shielded leads to it to form the
audio changeover circuit as shown in fig. I .
(Only two of the six positions are used.)
Mount a small lug on one side of the
switch frame and connect the soldered pig
tails to it. This will be the shield ground
for the audio wiring.

6. Mount the new switch in the vacant
hole on the front panel. Replace the knob.
Connect the b.f.o. B+ wires to the other pole
of the switch. The b.f.o. B+ is to be on in
the OFO ON position of the switch, and
this will be the sso position of switch S 103'

This is shown in fig. I.
7. T he th ree wires from S103 should now

be twisted into a cable, and run back to
plug Pm with sufficient length to give
clearance to the i.I, chassis and tubes. Wrap
the cable with plastic tape at 3" intervals.
Run the three wires of the cable thru the
clamp and cover of Pm. Make a spare pin
in P 111 and in J:)I 7 by disconnecting the
grounding leads from P117-17 and 13 17-17.
Transfer any wires from these pins to pins
P u 7, 18 and 13w 18, which are also ground.

8. Connect the shielded wire from the
s.s.b. audio terminal of 5 103 to pin P UT!?'

Use an insulating sleeve. Connect the
shielded wire from the a.rn, audio terminal
of 5 103 to pin P U T·?' Use an insulating
sleeve.

9. Slip an insulating sleeve over the re·
maining wire which should be the one con
nected to the rotary arm of the S I03 audio
section. This is the audio input in step 2 .
Slip the sleeve down over the bar connec
tion. and carefully replace the cover of the
plug, and secure it by means of its clamp.

10. Turn the i.f. chassis over, and remove
the bellows coupling on the OFO PITCH

shaft. Remove the shaft by loosening the

44 • CQ • August, 1973

panel bearing. This is merely to clear some
working space, and these will be put back
later.

II, Remove the 6BA6 b.f.o. tube, and
add it to your junk box.

12. Remove all wires from pin 2 of V 308'

Shift any ground leads to other ground
points on the chassis.

13. Move the existing lead from pin 7 to
pin 2 of V308 ' This is the cathode tap on the
b.f.o. coil.

14. In the following steps be sure to leave
room for replacing the bellows shaft coup
ling.

15. Connect the 11000 ohm Y, wall
resistor from pin 7 of V 308 to ground.

16. Remove and discard C33• •

17. Connect the 2700 ohm resistor in
parallel with the existing screen dropping
resistor R !H6-

18. Connect the 5 pf capacitator between
pin 7 of V 30R and pin I of V 307 ' This is
the i.f. coupling into the injection grid of
the 6BE6 product detector.

19. Cut small V,shaped notches in the
edges of the partitions behind the b.f.o. coil.
Cover them with short pieces of plastic
tape to protect the wire which will lay in
them .

20. Mount the 200 pf and the 500 pf
capacitors on the grounded center post of
socket V"m, letting them be supported in
space by their own leads, about v.. inch
long. Connect the 56000 ohm resistor be
tween their free ends.

21. Connect the 0.02 mf capacitor from
pin 5 of V' OR to the 500 pf end of 56000
ohm resistor.

22. Use the remaining bit of shielded
cable for the s.s.b. audio lead. Remove I"
of the plastic jacket from one end, and
make a I" braid pigtail on this end. Slip
an insulating sleeve over the pigtail and
ground it to a convenient point. Connect
the center conductor of this wire to the 200
pf end of the 56000 ohm resistor.

23. Lay this shielded wire in the slots in
the partitions. Run this wire to pin J~ 1 7- 1 7

of the rear cable socket. This is the pin
which mates with pin P,w17 of the plug,
to which is connected the s.s.b. audio lead
to switch S 103 ' In connecting here, strip
back y," of the plastic jacket and braid, and
use an insulating sleeve for protection.

24. Now replace the b.f.o. shaft and
bellows coupling. Make sure the coupling

[Continued on page 82]
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Fig. 2-Amplified version of fig . 1.

l

Ferranti Electric Inc., East Bethpage Road,
Plainview, N.Y. 11803.

Also available from the same source are
the ZN414's. Cost is only $4 in quantities
of 549, $3.40 for 50-99 and $2.95 for 100
or more. Single units are $5 plus 50~ han
dling.

We have received three new surplus man
ufacturer's brochures this month and would
like to briefly describe the contents of each.

Andy Electronics, 6431 Springer Street,
Houston, Texas 77017 has brought out a
new catalog listing lots of government sur
plus test equipment and components. Some
items that "caught our eye" were AN/
UXH-2 FAX machines, in good condition
for $50, Kleinschmidt Corp. (SCM) Tele
type units, type TT-IOO for $89.95, all kinds
of miscellaneous RTTY parts and accesso
ries and replacement CRT's for almost all
Tektronix oscilloscopes.

Colonel Wayne D. Russell, 9410 Wal
hampton, Louisville, Kentucky 40222, a
newcomer to us, has sent us a brochure with
several interesting items.

One of these is a Hallicrafters T-14/
TRC-I f.m. transmitter, 70-99.9 mHz, 40
watts, that should be easily convertible to 6
meters. These units are complete with all
tubes, and a wooden field case. The price is
$29.95, F.O.B. Louisville.

Another item is a collection of AN/GRC
series, equipment consisting of two f.m.
transceivers, the RT-68 ($35.00) and the

[Continued on page 82]
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Fig. 1-Complete receiver, usable from 150 kHz
to 3 mHz.
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BY IRWIN MATH,· WA2NDM

MATH'S
NOTES

•

I W OULD like to start this month's column
with an item 1 hope is still in stock by the
time you read this. Herbach & Rademan,
40 I East Erie Avenue, Philadelphia, Pa.
19134, a surplus house dealing primarily
with industrial concerns, is offering a Tele
tron type 7735 one inch vidicon camera
lube for the amazing price of $12 each.
These tubes are brand new, fully tested, and
guaranteed to meet all 7735 specifications ex
cept for "occasional slight blemishes and
shading and should be perfect for all but
the most demanding applications." Since one
has to look far and wide and hard to find
any kind of usable vidicons, not to mention
new ones, for anywhere near this price. this
is indeed a bargain for those who need such
a lube You might also request a copy of
their Spring 1973 catalog.

In the June installment of MATH'S NOTES,
we mentioned the ZN414, a complete, self
contained radio receiver integrated circuit,
manufactured by Ferranti Ltd . of England,
and promised some follow up information
when it became available. We have just re
ceived some additional circuit details and
would like to pass them on to you now.

Figure I is a schematic of a complete
receiver, suitable for use from 150 kHz to
3 mHz, using one Ferranti ZN414 inte
grated circuit. The values of Land C should
be selected for the frequency range of in
lerest and the "Q" of the combination should
be as high as possible. Signals of down 10
30uv or so at the input of the chip will be
receivable with this circuit.

In figure 2, one stage of amplification
with a volume control has been added for
greater convenience. Also, a crystal earphone
is used instead of the magnetic one.

Other circuits and applications as well as
performance data for this unique integrated
circuit are given in a brochure published by
Ferranti and are available domestically from

"S Melville Lane, Great Neck, N.Y. 11023.



FM Rep e a t e rs -
A Paradox of Problems

BY RICHARD A COWAN,* WA2LRO

N o one with any knowledge of current
trends in amateur activity would argue with
a statement that two meter f.m . repeater ac
tivity is the fastest growing, most dynamically
cha nging area in all of ham radio. Relatively
a newborn infant just three or four years ago,
two meter f. m, has spread to somewhere be
tween fifty and six ty thousand active hams in
the U.S. already, and still growing at a steady
pace. There arc upwards of a thousand re
peaters in use already, and in metropolitan
areas such as New York, virtually every 30
kHz-spaced frequency is already occupied by
repealers between 146 and 148 mHz, with
additional split frequency machines thrown
in, as well.

We seem to have come to terms with co
o rdi nation problems, for the most part, as the
result of much hard work on the part of the
regional repeater associations, and it's just a
matter of time and a bit more effort before
most, if not all , repeater groups will come to
agreement on the most workable input! out
put spacing.

However, the typical two meter operator
normally uses a transceiver limited in fre
quency coverage by crystal )capabilities. and
therefore limits operating time to a small
group of local repeaters. As synthesizers grow
in popularity, the amateur will discover that
there are many o ther outlets for his air-time,
repeaters tha t he probably didn't even realize
were in existence. On the surface this is good,
but after a short time hopping across the
band, the synthesized ope rator might well dis
cover that all 's not quite so rosy as he had
antic ipated.

The New York Metropolitan area is a
beautiful case in point. Within a fifty mile
radius o f New York a repeater is active on
every 30 kHz channel from 146 to 148 mHz.
But many o f the repeaters within thi s area
arc either closed to outsiders by PL, Touch
Tone, or the like, or else the members of the

• 32 Burham Drive, Smithtown. N.Y. 11 787

46 • CO • August, 1973

club operating the repeater make is obvious
to a newcomer that his presence just isn't
welcome. The most common excuse for this
attitude seems to be that the repeater has been
built and maintained by club membership
dues, and therefore "freeloaders" shouldn't
be permitted. All of which may be true . . .
to a point.

It appea rs to us that this attitude is dia
metrically opposed to the basic spirit of ama
teur radio , to wit. open communications for
young Or old, rich or poor, etc. The "closed
repeater" attitude can only lead to widespread
resentment between members of one club and
another, and that might eventually lead to
some fonn of closed repeater activity across
the entire band. Ironically, the local clubs
warmly welcome transient operators passing
through the territory from other ca ll areas,
yet these same clubs turn a cold shoulder to
members of other local clubs who share a
strong common bond-both clubs ru n re
peaters, both clubs perform a vital public
service.

Granted, the repeater groups have a strong
right to resent freeloading by operators who
don't contribute any financial support to any
repeater group, but should this same resent
ment be extended to members of neighboring
local clubs? We think not, emphatically. In
fact, we feel that repeater-operating clubs
should be making a stronger effort to ex
change ideas and mingle socially with neigh
boring repeater clubs if for no other reason
than that they might learn something from
one another. But just the opposite attitude
seems to prevail. If Charlie is a member of
the Ixnay Repeater Society, he's not welcome
to operate on the Doohickey Radio Club re
peater unless he also pays Doohickey dues.

We feel that unless corrective measures are
taken to reverse this unfriendly trend. before
too long the entire two meter spectrum might
become loaded with small clique-type clubs,
and should that happen, it's the beginning of

[Continued on page 83]



BY COPTHORNE MACDONALD.* W~ORX

A CHANC E QSO with KH6BAS and
W7FEN has led to a series of skeds to ex
plore the ISB mode, and after the first couple
of sessions, excitement is running high.

I had no material prepared for the ISB for
mat, so decided to put together a "stereo"
SSlV/voice tape, going into some experi
ences I had while travelling in Peru a couple
of years ago. I used slides I had taken on the
trip for the majority of the visual material,
and drew up four simple maps to help keep
the locations straight. The steps I went
through might be of interest.

I. I made a rough plan of what I wanted
to cover, and selected the slides which looked
most promising. I also made rough sketches
of the hand drawn material.

2. I drew up the maps, and made an SSlV
recording of them on tape, making sure I re
corded more than enough frames of each.

3. I projected the slides on a screen and
carefully adjusted camera position, focus,
lens opening, etc. for optimum field of view,
grey scale and full black-to-white swing. I
recorded these pictures on a single reet of
tape, in the order I planned to use them;
recording more than enough frames of each.
I found that some slides I had hoped to use
didn't come out well in slow-scan, so I dis
carded these. Others turned out better than I
expected. I made a list of the usable pictures
(identifying them by their content) in the
order they would appear in the final tape.

4. At this point all of the slow-scan frames
were on tape, but not together in the proper
length sequences. Since the number of frames
depended on how much I had to say as each
frame was being shown, I roughed out a plan
for the audio, making notes on what I was
going to say and how long it took to say it.
I then noted on my list of pictures the number
of frames of each that I wanted.

5. The next step was "scissors editing" the
tape using the method outlined in the October
'72 column, and the splicing machine shown
in the June '73 column. (I counted out the
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desired number of frames of picture # I
while viewing on the monitor, then cut the
rest out. I then spliced the last frame of
picture # I to the first good frame of picture
#2, etc.) Since the tape was going to be
more than 10 minutes long, I counted
frames and included some extra tape at the
beginning, at the 10 minute points and at
the end for eventual recording of audio sta
tion identification. I then played the entire
tape through, to insure that all the splices
were okay and that I hadn't accidently cut
off a vertical sync pulse.

6. The final step was recording the audio
onto track I of the tape. (I had used track 2
for the pictures.) There was much starting
and stopping of the tape, and rerecording
portions of the audio to change the timing
and to say things in a better way. This was
slow, but a lot faster than writing a ~mplete
script would have been. At the station LD.
points I used two microphones and recorded
my spoken call letters on both tracks simul
taneously.

The end product was a 21 minute tape
containing 31 different pictures and with a
simultaneous running commentary that tied
in with the pictures. I kept track of how long
it took to do all this. Including the time spent
drawing the four maps (but not the time to
take the original slides) the total came to 25
hours . That's over an hour of preparation
time per minute of air time. Was it worth it?
Some day when I'm 20 over 9 and the Q~M
is low, ask me to put the tape on and decide
for yourself. From my standpoint it definitely
was worthwhile. Doing this kind of advance
preparation is the only on:the-air ~ay I'm
going to be able to let you IOtO my life. If I
eventually share this tape with 100 hams, the
extra time investment will shrink to 15 min
utes per QSO. More important yet, without
advance preparation how many of those 100
QSO's would be worth the air time anyway?
My appoach is going to be to try to average
5 to 10 hours a week in "program" prepara
tion. At the end of a year I should have a
pretty good tape library that will give the
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Fig. l-Projection optics design exa mple: An FSS
that permi ts live viewing in a dark room.

ham I'm communicating with some insights
into me, and enable me to share some of the
things I'm into.

If you would like to get involved with the
ISS activities, drop me a line, or contact
W7F EN, K7YZZ or KH6BAS for the latest
info on skeds. If you have a second receiver
you are probably already set to copy ISB.
Another approach is cooperating with a ham
friend across town. Handle the SSTV side
band through your rig, and phone patch the
audio sideband through his.

A lso, let me hear from those of you who
would like to get involved with the New
Directions Roundtable. (See last month's
column.)

Flying-Spot Scanner Projection Optics
Last month we looked at the very simplest

optical scheme where a transparency is
placed in direct contac t wi th the CRT face
plate. Now let's see what a lens can do for
us. For one thing, it allows us to design an
FSS that will scan opaque material. Snap
sho ts ( inc luding made-at- t he- mome nt
Polaroid ones), hand drawn pictures and
diagrams, and even magazine and news
paper photos can be used directly in this
type of scanner. Figure 1 shows the basic
idea. The fl ying-spot raster on the CRT face
is focused through a lens onto the object to
be viewed. When the light spot passes over a
dark area, little light is reflected and the
photomultiplier output current is low. When
a white area is scanned, considerable light is

reflected and the current goes up. There are
two basic design problems:

Selecting the proper lens; and insuring
that light collection by the photomultiplier
is adequate and uniform.

Selecting The Lens
To project the CRT flying-spot onto our

subject matter we need a "positive" lens.
This type of lens produces a " rea l" projected
image. Simple convex lenses (such as a mag
nifying glass lens); and photographic camera
lenses, enlarging lenses, and projection len
ses are all "positive" lenses. We are con
cerned with the focal length of the lens, the
aperture size or "I" stop, and the maximum
raster and/or projected image size that will
give us acceptable shading and uni formity
of focus.

The foca l length of a lens is the distance
from the optical center of the lens to the
image, when viewing an object at infinite
distance. An easy way to check the focal
length o f a simple lens is to use it to focus
the image of the sun onto a piece of paper,
burning glass style, and measure the lens-to
paper distance. This will be the focal length
of the lens. In an FSS we are not viewing
distant objects, so the distance from lens to
image will be different; but if we know the
focal length, we ca n calculate the distance.
Table I summarizes the basic lens equations
that are of interest to us.

Let's work out a practical example that
should help bring back your high school
algebra. Assume you have a lens with a 3
inch (75mm) focal length . You're using a 3
inch diameter CRT with a 2" X 2" raster
size. You plan to make your shack as dark
as a darkroom so that you don't need any
light-tight box fo r your FSS. You plan to
make your visuals on 11" X 14" pieces o f
poster board using a felt tipped marking
pen. You figure that if you make a simple
wooden frame the proper distance from the
lens, you could simply hang the cards on the
frame. In the back of your mind is the idea
that you could also position your face in
the frame on occasion, and send live pictures
of yourself without a camera! The projected
raster size will need to be 1 I" X 11" to ac
complis h all this. T he c alculations are
worked out in fig. 1. These numbers should
be very close if the lens focal length is
accurately known, but provision should be
made fo r a fin al focusing adjustment by
moving the lens, the CRT, or the image
plane, slightly.

.1

11 "

Lens f ocal l ength (Fl- 3
(Sp1ratone 3" F.L .• f /3 .5
or Edmund 3" F.L. , f /4. 5,
part ' 40522

10- d I dz-----

dz - (M- + ~ F

- (¥ + I)x3" - (5.5 + l ) x3" - 6.5 x 3"
• 19.5"

dl - ~ x da - fr x 19. 5" • ii'" - 3.55"

parabolic@ 931-A
reflector @ Photomult1Pli er

CRT

2-rI
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Remember that you can plug known val
ues of any of the quantities into the equa
tions o f Table I , and solve for the remaining
values. If. for example, you have certain
size limitations, you can plug-in all of the
dimen sions and solve for the focal length of
the lens you 'll need. The problems you will
run into are that lenses aren't readily avail
abl in all odd focal lengths, and that some
designs aren't practical from a field-of-view
standpoint. Photographic lenses are designed
to cover a specific maximum film format
size with good focus and freedom from
shading. Focal length is, thus, only pan of
the story. A 16mm movie camera lens is not
going to work in the example of Fig. 1 even
if its focal length is 3 inches. It is just not
designed to cover the 2H x 2'" raster area.

If you arc going to purch ase a lens, my
recommendation would be to buy a new or
used photographic enlarging lens. These
lenses are designed for good resolution at
low magnification ratios, whereas many
fast" camera lenses do not work well when

the magnification ratio (image height divided
by raster height) drops down to 1 or 2.
Another advantage of an enlarging lens is
that it will be rated for use with a specific
fi lm format size: 35mm, 2\4 x 2\4 , 2\4 x
3\4, 4 x 5, etc. This takes the guesswork
out, and if you're buying a lens, you won't
want to guess. If the diagonal of your raster
or image (whichever is smaller) is no
greater than the diagonal dimension of the
rated fil m format, you are safe. U nder many
circumstances you can use more than the
rated diagonal with safe ty. This happens at
small magnification ratios. or when the
object to be scanned is smaller than the
raster. The maximum useable raster diag
onal can be calculated as follows :

Let: Dr = Maximum useable raster
diagonal

h·I K h,

I-d l d, o I

d2 • (* + I) F
h,

d~ · liZ x da

where F is the lens focal length

Table I-Basic equa tions for focused images.

D, = Maximum rated film format
diagonal for the lens.
(hi and h, are as shown in
Table 1)

D r - Dr X
h, + h,

h,

If D, ca lculates out to be smaller than
the raster diagonal you intend to use, don't
buy the lens; you'll risk shadi ng problems.
By the way, the side of the lens that is in
tended to face the fi lm should face which
ever is smaller; the raster, or the area being
scanned.

The fin al lens consideration is the aper
lure of "I" stop." T he lower the "I" num 
ber, the brighter the raster image, and the
better the video signal-to-no ise ratio. The
"I" number is defined as the focal length of
the lens, divided by its effective diameter.
For a given focal length, the larger the
diameter, the lower the "f' number. (Len
ses with low "I" numbers are also referred to

[Continued on page 79J

Approx.
Film Price

Focal Length 1/ # Coverage 01 Mount Source Part No. (Postp aid)
2" (50mm) 1/3.5 35mm 1.6" Leicc Thread Spiratone - $11 .60
2" (50 mm) 1/4.5 35mm 1.6" Supplied Edmund 30181 10.50
3" a Smm) 1/3 .5 2%x2% 3.2" Leica Thread Spirotone - 12.60
3" C7Smm) 1/4.5 214 x2% 3.2" Cylinder Edmund 40522 7.25

3.5" C90mm) 1/4.5 2 %x2 % 3.2" Supplied Edmund 30182 17.00
4.1· (10Smm) 1/4.5 2%x31,4 3.9" Supplied Edmund 50289 18.97
5.3" (1 3Smm) 1/4.5 3 14 x414 5.3" Supplied Edmund 30183 25.24

Table 2-lnexpensive lenses suitable for f1ying-spot scanner use. Sources: Spirotone Inc.• 13s.D6 North
ern Blvd., Flushing, N.Y. 11354. Edmund Scientific Co., Barrington, N.J. 08007
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BY FRANK ANZALONE,. WIWY

1972 CQ WORLD WIDE
DXCONTEST:

PHONE RESULTS

tionately reduced, (a few were upgraded),
but some were beyond this consideration
and have been disqualified. You will find
them listed separately in another section.

The 1972 rules no longer allow a 3%
guideline figure for duplicate contacts for
the simple reason that many people were
abusing that leeway and leaving in 2.9% .
That is why we now use the word "exces
sive" as the guideline in determining wheth
er a log should be disqualified.

We realize that we are all human, your
humble Committee included, and no matter
how careful you are duplicates are some
times unavoidable. We do however insist
that after the contest, your log should be
carefully cross-checked, duplicate contacts
crossed out and no credit taken.

Frankly. this year we were not severe.
The disqualified logs had dupes far in ex
cess of a figure that could be reasonably
expected to be the result of human error.
As far as we are concerned the only ac
ceptable figure is ZERO.

A few of the disqualified logs also had
contacts that did not stand up in a process
of log cross-checking. We consider this a
serious mailer and second time offenders
may be barred from future competition.

We also have a new situation, the "JA
Problem." With literally thousands of active
JA stations, especially on 15 meters, a state
side "Big Gun" can create quite a pile-up
of JA's when the band is open. We do not
question the operating skill of the "hot
shot" who shows runs of 150 QSO's per
hour but we do question the accuracy of, .
the listed calls. A thorough and expensive
investigation which required countless m~n.

hours of work. indicated an overwhelr:rung
percentage of inaccuracies in the listed
claimed contacts.
Thi~ year we are giving the offenders

the benefi t of the doubt, that perhaps un
familiar phonetics and other factors was

T HE Phone Contest back in October '72
will have to go on record as One of OU f

best efforts. With the solar cycle stalled on
a plateau about 25 % higher than the low
expected figure of 40 for the month, the
openings on 10 and 15 were much better
than we had hoped for.

George Jacobs had forecast normal condi
tions on Saturday and above normal on
Sunday. Some of the fellows thought Satur
day was the bet ter day. In any event the
scores on 10 and 15 confirm George's pre
dic tion. Chalk up another one for W3ASK .

A total of 1710 logs shows an increase
o f almost 18 % over last yea r. An admir
able gain with our stateside stations contri-
buting their share. .

However not improved was the questlon- .
able logging by some of the entries. With
a larger working force on the Committee
it is now possible to run a wider check on
these logs. Many scores have been propor-

"Chairman CQ Contest Committee

Crew and equipment used in the ZD3X Contest
Expedition to Gambia by OH28CP, OH28C. OH2.
MM and OH28H. Consider lugging all this gear
(450 fbs.) as hand luggage the whole 5000 mile
trip that included eleven landings and severa l
plane changes. Q uote Mortey. "Only a hom
would be dumb e nough to tackle the job." (How

about those shirts?)
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PLAQUE &TROPHY WINNERS
Single Operator, Single Band

WORLD-North Jersey DX Association.
Dr. Harold Mcl;:ibow, K2HLB Memorial.
Won by Manuel Wilches, CR61K (14 mMz).
CANADA-Gene Krehibiel , VE6TP17
Trophy. Won by Yuri Blanarovich, VE3·
BMV (14 mHz).
CARIB./CA.-Gus Huether, HR2GK Tro
phy. Won by Robert Harris, VPIBH (21
mHz).
SO. AMERICA-Brazil DXers Trophy. Won
by Jorge Camboni, CV8BBH (14 mHz).

Single Operator, All Band
WORLD-Bill Leonard, W2SKE Trophy.
Won by Station 4M4UA, James Neiger,
(W6BHY) Operator.
US.A~Potomac Valley R.C. Trophy. Won
by Gordon Marshall, W6RR.
CANADA-Jack Baldwin, VE3BS Trophy.
Won by Station VE7WJ, L. G. Sawkins
(VE7BDl) Operator.
EUROPE-W4BVV Operator's Trophy.
Won by Joachim Immelnkemper, DK2BI.
CARIB./C.A.-Harold Fox, W3AA Plaque.
Won by Jose Levy, 6FIJ .
AFRICA-Gordon Marshall. W6RR Plaque.
Won by Station CR6GA, Jose de Almeida,
Operator.
ASIA-Japan CQ Magazine Trophy. Won
by Station 4Z4HF, Joe lieberson, Operator.
OCEANIA-Northern Calif. DX Club Tro
phy. Won by Dave Petke, KG6JBO. (KJ
PKQ).

Multi.Operator, Single Transmitter
WORLD-John Knight, W6YY Trophy.
Won by Station PJlAA. (Oprs. PJ2ARI,
PJ2AW, PJ2CL, PJ2CR, PJ2CW, PJ2HR,
PJ2MI, PJ2VD, PJ2WI. PJ9CB, PJ9VR).
CANADA-Calgary A.R.A. Trophy. Won
by Station VElASJ. (Oprs. VEIASJ, VEl·
ACH, VEIDH, KIMTJ, KJRQE).

Multi.Operator, Multi Transmitter
WORLD-Radio Club Venezolano Trophy.
Won by Station W3X. (Oprs. OH2BC,
OH2BH, OH2MM, OH2BCP).

Contes' Expedition
WORLD-Stuart Meyer, W2GHK Trophy.
Won by Station ZD3X.

Special CQ Champion Awards
OCEANIA-All Band, Station KH6RS. Op
erated by Willard Meyers, (K2SIL).
EUROPE-All Band, George Cangas, EA
4LH.
ASIA-All Band, Vitaly Davydov, UW9WR.

the cause, rather than a "fast pencil" at this
end. We are taking a hard look at this situ
arion and recommend that in the future,
accuracy rather than speed should be your
objective.

Therefore the scores of the following
multi multi stations have been proportion-

ately reduced. K6UA, W3AU, W4BVV,
WBSDIX and W7RM.

We had over a dozen good Contest Ex
peditions and the Committee was hard put
to pick a winner of the Stu Meyers
W2GHK Trophy. Taking into considers
lion that the boys traveled over 5000 miles
and made the most contacts in the contest.
we had to choose the ZD3X expedition to
Gambia.

Other expeditions worthy of considera
tion were UK~SAA/p from Zone 23,
KA IDX from Marcus Is., KH6EDY from
Kure Is., XTIAC from the Voltaic Rep.
and SM2AGD/CE~ from Easter Island.
(See cover picture)

Jim Neiger finally realized his ambition
of setting a new all band world's record by
surpassing the existing record set by Don
Miller back in 1967 from VK2ADY/ 9.
Operating from 4M4UA's lush layout, Jim
picks up all the marbles. Bill Myers opera
ting KH6RS also broke the old record.

IG9BAF the Contest Expedition to the
Island of Lampadusa, in the Mediterranean
between Sicily and Africa, created somewhat
of a problem. Before the contest it had been
determined that the island was geographi
cally on the continental shelf of Africa and
therefore in Zone 33. However there had
been no change in its country status and

This is G3WYX. the Exeter Contest Group. The
station in only ectlveted twice a yeor, in October
for the WW Phone Contest and in March for the
WPX 55B Contest. The station is set up in a choice
location a week before the contest. After ih all
over the gear, including an 80 ft. tower, is re
packed bock into the trailer. John, G3HTA is hold·
ing the W9WNV Trophy won in the 1971 WPX
Contest. The rest of the crew, Adrian G3RUV, John
G3TJW and Barry G3RUX with some of the equip
ment thot placed them 5th in the world standings.
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Single Operator - All Bond
QSO'. Zones Countries

Sta tton 1.8 3.5 7 14 Z1 28 1.8 3.5 7 1.4 Z1 28 1.8 3.5 7 14 Z1 28
....UA 2 12. ' 66 101 1 I J88 1203 2 13 22 ,. 2. 27 2 ,. 5. •• •• 7•....... • 212 ,., 1095 1182 1882 , ,. ,. ae 2. 27 , 23 ,.

" 63 53
801M 200 27. .,. ••7 1521 17 21 ,. 25 25 32 . 0 99 .0 .0
B.2CB 32 10' 1177 '09 775 12 15 ,. 2. 27 17 31 110 te 7..06...., •• ... 1340 1320 .. " 32 31 " ., 5• .,
PZIAH .., ,.. 530 542 1125 10 15 " 27 ,. ,. 31 7. 72 ••
HT.... •• ,.. .,. ... 1159 11 ,. 2' 27 ,. ,. 37 7. 73 7.
xT2AC 5. 1,. 7•• 47' .54 10 15 25 2. 2. 25 ,. ,. 77 90
EA4CH 115 199 ••• 7,. ..5 11

"
35 31 2' 42 51 •• ., 72

90 1" 22 .. . 5. 741 ,., 10 '0 ,. 32 25 13 ,. •• ., 73-- 50 ,.. 2.7 ••• '.0 " 22 32 31 31 ,. " • 7 •• .,
MUlti-Operator - Single Transmitter

PJ I M 172 371 1-1 48 .07 1107 11 21 ,. 25 23 2 . •• •• ,. ••
YX5AJ ,

'" '02 .'0 ... . 7• , .. 21 32 27 2. , 32 55 113 73 .,
""MO '2 195 ••• 1318 '.5 10 20 ,. ,. 32 ,. 50 115 101 rs
"'..... 221 J01 ••• ,., .., .. ,. ,. 35 32 .. .5 12• 98 ' 7
GJWYx 10 2" ,., 77. 1321 ,., 2 13 20 " ,. ,. 7 •• 53 . 5 7. 71
F, ZZ 31' 2•• ••• 111 1 ." 12 ,. 35 '0 32 50 •• ., 72 7•
w7SFA •• 21. '08 100' '.0 ,. 22 ,. ,. 22 ,. ,. •• 74 50

Multi-Operator - Multi-Transmitter
m,x '0' 521 2 8 64 2358 2 459 10 25 37 " '0 ,. •• 131 " ' 105
"'-lIPG ... 880 "0 134 7 1362 .00 2 10 23 38 ,. ,. 10 o. 05 ... 127 109
xv...: 110 710 1917 '005 98' I. ,. ,. ,. ,. aa •• 11. 108 o.
w"'Glw/VP7 • 72 ... 12 76 1460 1172 20 ,. ae 25 20 ee 37 •• •• ••
.581>< 5 ..0 0 1419 16 9 1 1983 , 17 0 ,. 32 20 • 27 0 •• .0 52
"'-... •• ... .25 1041 10 73 • 02 2 11 2• ,. 37 ,. 11 51 7. ., •• .,

Bend-by-bend breakdown of top scores,

therefore the QSO point credit and country
multiplier remained the same as Sicily.

The island is small, only about 4 miles
long, and the airfield runway very short
The pilot had to use plenty of braking
power to keep from overshooting the land
ing and dump Mino and the rest of the
crew into the blue waters, (QSL's can be
sent to II BAFs new QTH. Corso F rancia
9.3 , Torino, 10138 Italy.

Martin, VE3MR/4X had set his sights on
a new world 40 meter phone record, after
having set a new record on 80 phone last
year. He was well equipped for the job,
(see photo ) and was doing OK but was
shocked back to reality during a QSO with
HR I RF, who informed him that he had
already exceeded his '71 record in the first
24 hours of the contest. (Bob almost dou
bled his last year's score ) Martin said he
doubts if he ever wants to look at 40 again,
the QRM from commercials in that area is
unbelievable.

A multi group usually activates 4Z4HF,
but it was a single operator effort by Joe
Lieberson in this one, Joe's voice gave out
with many hours still to go, but he man
aged to whisper a report to VQ9R/d for
his last contact of a 2 million plus score.
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(Beller build yourself a little audio preamp.
for the next one Joe)

Up Alaska way, Charlie WB4LEK and
the group that operated KL7AIZ were pro
viding communication facilities in support
of a local search and rescue work on the
Island of Adak during the day, leaving no
time for eontest operation on the HF bands.

Some of the Portugal boys were using
a special prefix, en for this contest.
Think it would have been more appropriate
if it had been used in Our WPX Contest.
Doubt if they realized any advantage in
this one.

Karl , s.w.1. #SM5·2735 submitted one
of the neatest check logs we've ever re
ceived. We made good use of it, and to
show our appreciation we are going to
award Karl a certificate even though we
do not have a s.w.l, category.

Another great help was G3HCT's list of
dupe contacts in his log. Would you believe
that 106 WI Ks called him for a 2nd con
tact, more than a dozen tried a 3ed time,
and a WB4 and YU 1 have the dubious
distinction of making it 5 times. Even after
taking out all these dupes, John was still
high man on 15.

[Text continued on page 80]



TOP SCORES
SINGLE OPERATOR

ALL BAND
4M4UA 5.409,315 PZIAH 2.989.146
KH6RS 5,331.071 HT~A 2.884.999
6G1AA 4.069.764 XTIAC 2.861.382
EL2CB 3.131.191 EA4J_H 1,744.119
KG6JBO 1.991.355 9GIWW 2.732.670

SINGLE BAND

MULTI·OPERATOR

MULTI TRANSMITTER

MULTI·OPERATOR

SINGLE TRANSMITTER28mHz
KG6SL 933.577
CR6CN 650.160
CX8BE 567.633
ZS6YK 479.760
CX3RP 436.680
LU3FAN 381 .558

21 mHz
G3HCT 629.847
VPIBH 531.691
D16RX 527.156
W2AH 485.605
G3W1N 483.735
UK6LAZ .463.684

14mHz
CR61K 951.660
VK6HD 706.251
CV8BBH 691.440
G3FXB 539.002
VE3BMV 514.635
OH2BAD 508,810

7mHz
HR IRF 399,542
VE3MR/4X ..215.840
4MIBI 155.664
W3PHL 99.912
lA2BAY 61 .572
13BBZ ..42,458

3.8mHz
YV4AGP 72.666
CN8HD 55.366
IPIMOL 39.101
PA~HBO 35.518
SMSGZ 25.489
LZ2ZK 24.510

PJ1AA 4,106,341

YX5AJ .4.087.360

UK3AAO ..3.883.008

ZD3X 14.501.871

DUPG 7.634.962

XV5AC 5.656.555

1.8 mHz
KV4FZ 8.050
GM3YCB 2.128
VE3BS 630
DLSKS 504
WA4SGF .48
WIBB 30

UK9ABA ..3.813.066

G3WYX 3.662.880

F~ZZ 3.445.596

W4G1W/VP7
.............. ..5.510.176

KS6DH 5,488.856

DL~WW 5.334.537

W3DQG .. 563.428656 96 220
K3WUW .. 542,430 525 109 269
WAlNNA .. 532 .152 550 97245
WllSR .. 400.158 S03 84 198
W3QOR "321.402430 87 181
W3GN .. 260.640 401 80 160
K3lWR/3

.. 253.375 511 · 18179
W3KT .. 233.010 326 83 172
W30V .. 198.303 346 69 130
W3KV .. 192.432 326 63 148
W3GRF .. 180,095 331 68 131
W3MFJ .. 162,572 294 60 134
WJKFO .. 159.425334 63 112
W3GRS .. 151 ,217 238 79154
W3HVM .. 150.096303 54 123
K3YVN "112.892236 56 111
W3FTG "105.408 208 56 127
WA3AFQ .. 104.607214 54 123
KlAWl .. 96.552 224 55 107
W3YHR .. 89 .650 204 49 114

•1,308,067 996 126 341
A (Opr. WA3HRV)
1,087,564 991 112276
.. 634.296 696 95 226
.. 607.405611 106 249
.. 568.468 600 106248

W3EZT

W3CRE

W3VEQ
K3Hll
W3VT

46 100
62 110
(7 103
39 ss
53102
45 91
35 73
39 73
35 59
20 48
41 55
22 41
17 28
21 30
18 28
18 27
15 17
10 12
5 B

25 58 It doesn't take an elaborate layout to attract attention
~j Uin a contest when you are using a coli like FG'JAMF/
~: ~~ FS7. Outside, Larry, K2~GB. had an assortment of
12 14 dipoles.

30 82 W2AH 21
17 32 485,605 1129 34 III

1 1 WZSI .. 316.120 791 35105
11 52 (Opr. WA2RAl)

2 4 W2DXl .. 271.530 780 30 96
WB2VYA .. 254 .779 731 29 90
W2NIN .. 251 .686 704 29 93
WB2lGI .. 59 .752 214 26 71
WA2AUB " 45.235 191 19 64
K2GI .. 4.932 49 13 23
n2O£U

14402,360 892 38 130
W2GBC .. 155.808 377 38 106

WAIJMP .. 100.688 326
WIAM .. 10.260 67
WAlLAI " 4 1
WIGQO 3.1 22,330 123
WIBB 1.8 30 6

W2" •
1,790,019 1411 117 324

WB2SQN A
1,546.092 1331 114 281

WA2FCA .. 795.800 823 92 2504
W2EHB .. 732.918 159 94 245
WA2KTV " 48 1.8« 105 67 166
WlFlJ .. 292.640 360 99 196
K2QIl "265.315404 69 166
K2BK .. 253.038 385 71 162
K2KUR "231.275 547 40 135
WZUJ .. 225.453 370 70 153
WZDT .. 187.335323 59 148
W2GKl .. 126.336 225 62 130
WBlAQC .. 113.348 2SO 5& 116
K3MBQ/ 2

.. 106.918 265
K21NP .. 97 .180200
WZPFQ .. 85.350 199
KZJOC .. 16.150 217
K6SE12 .. 10.990 168
WA2MBP" 60 .112 151
WA2BlV .. 49.356 163
W2CKR .. 46.144 141
W2lEJ .. 36.412 137
WA2RQH " 33.320 164
WAlBCK " 15.360 61
WZFVS .. 13.356 76
WlFHN .. 6.750 57
W82BYV " 5.967 50
W82PWS " 5.244 42
WA2CWX " 4.140 37
WZKlN .. 1.760 21
W2M8 .. 1.342 21
W2lWQ" 640 10
WlDJI 28 51,2M 218
WB2MAN" SO.310 206
WB2GUB" 37.098156
WAlIFS .. 26.376 114
WAZVDA" 15.138 94
WZHNE .. 1.170 17

PHONE RESULTS
SINGLE OPERATOR
NORTH AMERICA

Number groups after c all
letters denotes followina:
Band (A·a ll) Final Scor.,
Number of 0505, Zones and
Countries . Certificate win
ners are listed Bold Face .

Unit~ State-I
IUCrf/1 A 851,136 &40 101 27.
KICSJlI .. 144 ,246 767 101 245
KIONE .. 420 ,162 521 8920e
WlfEG .. 395,660495 81 190
WIMDD " 164, 630 290 66 136
WIBIH .. 154,368208 85 183
WlESN .. 131.922238 64 125
WAINPP " 107,016257 41 106
KIGUD .. 93 ,451 277 32 81
WJFLM .. 91.350 211 48102
WAINRG" 66.924 202 44 88
WIWXl .. 62,694 175 45 84
WIWY .. 62 ,400152 54 96
WIHWM .. 59,148 168 42 82
WIYF .. 41.925154 40 89
WIRMl .. 39 ,928162 27 65
KIDPB .. 28,050 120 31 54
WIPU .. 25.925107 32 53
WIAW( .. 15.249 77 21 48
WAIPHF' '' 1.380 18 14 16
11LWI 21 usn 291 26 75
IUJHI 21

459,405 1145 30 105
WAIPID ..

438.200 1075 32 108
WIRll ..

369.551 1004 33 98
KIVTM .. 136.091 488 26 71
WAIMCY" 97.279359 22 69
WICWU .. 87 .796340 25 69
WAIRBR" 64.557280 26 65
WlOU 14 176,364 452 35 103
K2lQQIl

.. 104.160 296 31 93
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WBSAHl .. 201,025 345 711U Km
.. 51,300 139 51 77

W50SJ .. 166.632 301 11 135 W F .. (3,473122 55 14
W5LUJ .. 149,884 214 15121 WA6J~ .. 38.112 138 48 60
WASWMO WA6 .. 34,204 209 21 41

.. 141.643 214 13118 W6G8Y .. 21,281 104 29 U
K5YRY .. 122.683 226 19 130 K6RIM .. 15,408 14 32 40
W5KlN .. 118,767 242 61 122 W06KOR .. 10,752 12 28 28
W85EEN/5 K6QPH .. 10,269 63 21 36.. 98,421 227 56 103 K6WO .. 8,967 51 21 34
W508 .. 96,835212 67 114 W6ZYC .. 8.643 45 29 38
WA5$UE .. 83,460 200 51 98 W6JPH .. 8,250 58 21 28
WASCAC .. 52.245 151 54 81 W60Rl .. 7,049 52 21 32
K5l Vl .. 49,343 140 50 83 WA6WU I .. 6, 125 81 23 "26'
W5H IC .. 47,117148 41 86 W6RQl .. 5,929 10 25 24
WASWEY .. 31,185 112 42 63 WA6KXH .. 5,208 48 21 21
W5QAM .. 27,195108 43 62 K6AD .. 4,576 36 19 25
W8S00T " 23.655 93 36 59 WB6HWQ
W5lWQ .. 15,323 13 29 48 .. 4,512 31 22 26
W95BNG " 11 ,109 61 25 U W6MQF. " 3,390 43 15 15
WA5ACA/5 K6TU . .. 2,5·U 29 15 18

This is the way a 50 w.l. operates a contest. Wonder how
.. 7,695 51 20 31 W60PK .. 1.080 15 10 14

W85HAE .. 7,470 61 20 25 K6SYL 21193,081 530 29 83
Ka rt, SM5-2735 gets a repeat if he does not copy the W5HCJ .. 6.985 41 19 36 WA6QGW " 138,000 498 21 13

call the first time . K50EC .. 2.900 53 28 22 (Opt. WA6PMK)
WSNYU .. 2,310 26 14 1. WB6HOG " 123,640 394 29 81
WASlEY .. 2,275 23 13 22 K6RU .. 106,200 418 26 64

W3EVW .. 79,124 182 54 91 W4WRY " 159.975 268 76149 W5SDD .. 1,504 21 14 18 W61SQ .. 51,030 222 21 54
W3EQA .. 73,950 I SO 49 125 W4El .. 159,870 266 72 147 W5SBI 28205,500 584 28 91 W6AM .. 42,476 208 24 50
WWW .. 73.633 168 55 102 WA4AEl .. 141.496 286 59 125 WA5JMK " 170,8 56487 28 98 WA6RVK .. 8 ,869 12 11 23
K3CBW .. 43,160 125 45 85 K4N E .. 139,732 233 63130 (Opr. WBSAAR) W6m .. 6,348 51 20 26
W3ECW .. 41.832 126 44 82 WB4TBD .. 129,960 260 53 118 W5PA~ .. 120,600 356 28 92 WA6AU£ .. 3,906 46 14 11
W3fA .. 31 ,600 115 36 64 W4JVN .. 86.400 204 51 109 WAl 8 15 87,912290 26 82 16QYB 21 312,970 926 32 81
W3SW .. 28,300 103 34 66 W4HOS .. 84,150 169 67 120 WB5flU .. 28, 1961 U 22 54 (Opt. W6DSQ)
W3Ul .. 25,578 102 31 61 WB4SGV .. 80,U5 193 54 101 WASZWC " 23,688 120 21 51 W6BH .. 298,7SO 810 34 91
WAJRGH .. 18,596 110 11 51 K40lQ .. 68,580 199 39 88 WA5EEM " 23, 152 102 25 59 W60HV .. 231.420 709 31 83
K3KHl .. 11,794 19 30 52 lU8AGT/W4 61,420 154 49 .. W5QGl .. 14.352 80 23 46 WB6PNB .. 170,408 490 33 86
WAlLTC . , 11,094 92 23 43 W4JVU .. 55,096 139 50 92 WA5BKN .. 12,480 88 20 32 K6QI .. 111,137371 30 13
W3Gl .. 16,432 8 1 30 4. WB4RUA .. 52,002 126 59 103 W5QN3: .. 4.284 48 13 23 WB6GfJ .. 33,408 199 25 33
W3CM .. 15,478 13 24 41 WB4SWE .. 47,433 164 43 16 WASI K .. 2,400 36 14 20 W86PlW .. 8,814 80 14 28
W3CGS .. 14,976 82 21 43 K4ADT .. U.958145 34 84 WSRMC 21 124,526 398 11 86 W6HJ .. 1,932 33 10 II
W3TMI .. 13,920 51 39 48 W4JHK .. 43,056 151 36 68 WSONI .. 60.220198 25 65 W6EJA .. 312 13 4 4
W3J BW .. 7,482 41 20 38 K4TBN .. 41 ,412 128 45 14 K5DDI .. 56,202 227 23 64 W6CLS 14283,768 636 38 120
W3GHD .. 6.592 39 25 39 WB4NR I " 36.808 127 41 66 K9HTK / 5 .. 39.54 1 207 23 48 (0 ",. WA6QGW)
K2QBW/3 K4H'lh, .. 34,281 108 44 13 WB6 IPR/5 360 14 8 1 WA61QM .. 228,478 572 38 104.. 4.512 38 21 21 WB4 .. 29.667 116 31 62 W5R5Z 14 12,280 251 35 86 W6£UF .. 93.496 294 35 91
K31Me .. 1.728 25 5 31 K4JYM .. 28,910 105 36 62 W4GHY/5 WB6FDD " 63,282 253 36 10
WA3ENM .. 189 8 3 6 W4GF .. 28.590 118 33 62 .. 46,830 163 34 11 W60K .. 48.260 184 32 64
WA3QDH .. 30 3 3 3 WB4NYH ,. 26,820 105 28 62 WB SfOU .. 450 8 6 5 K6CQF/& 7 25,300 196 18 2B
W3ADD 28 87,500 302 26 14 W40SW .. 24.651 103 32 51 W58JI 1 22,878 135 20 42 16lRT 3.8 24,19210 23 40
W3SDY .. 45,496 184 24 64 W4YK .. 21.297 80 28 65 KSPFl 3.8 18,330 120 20 45 W6NLZ .. 14,3'3 5 101 20 41
WB8AM E/ 3 W4YI C .. 16,946 .2 21 41 W5WMU/ 5 W61TY .. 10,812 82 19 34.. 6,210 54 18 28 W40XI .. 15,656 12 30 46 .. 15,3601 20 19 41 WB6UOC .. 10,340 81 19 28
WA30 SJ .. 1,848 24 10 18 W3IBW/4 WA5lNY 1.8 28 5 4 3
wacBF .. 198 16 9 10 ., 12,464 58 30 46 W1Y811 I 565,390 698 105 182
WA3RGW K4LRX .. 9.540 55 25 35 W6lIR A W7RS .. 524,308 635 100 178

21 259.n6 682 33 .. WA4DWN .. 8,784 52 25 36 2.350.964 1820 134 315 W1 8] .. 329, 188 602 67 121
K3TUP .. 215,301 576 30 99 K6GNl/4 K6AHY • WAnCS .. 272,090 525 74 lOB
W3B RB .. 137.750 392 29 96 •• 8.220 52 22 38 1,849,716 16G4 131 265 K7PXI .. 245,550 4G4 74136
K3AFO 14 196,144 423 40 124 W4GTS " 5.247 45 20 33 W6IW! A W1NP " 225.4SO 463 62 105
W3GPI " 138,552 305 35103 K4KA .. 5.537 42 19 30 1,334,494 I1n 134 264 K7PBU " 223,56tI 563 47 91

(Opr. WAlOIA) W40CW . , 4,386 35 20 31 W6o<:H .. W1YTN .. 208. 505 333 85 138
WA3RB I •• 43,617 179 28 65 W41F .. 1.914 24 12 21 1.101,1141013 129 249 W7BRU .. 189,540344 71 124
K310L .. 20.930 82 21 64 KCAUN " 1,352 18 10 16 W9LVT/6 " 795,852 975 100 198 W1LZF .. 180,642 388 61 100
W3AFM .. 20203 80 36 53 W4GXW .. 136 22 II 12 K6QW .. 724,420871 105 185 W71NH .. 77,184 175 11 91. ,
WAlEFH " 3,444 31 16 25 K4JYL 28 355,320 869 31 109 W6NJU .. 620.816 729 107 21 5 K7KTD .. 52,924 189 38 63
W3PHl 1 99.912 316 31 88 W4 0IF .. 161.816 522 26 87 W6DQX .. 598,400 662 118 202 W1QN " 41.1 28134 40 66
W3IIFW 3.8 19,738 97 20 54 WB4SJG .. 138.690 417 26 89 W6AEM .. 491.634 851 70 128 K7YDO .. 40,456 160 40 64

K4RLO " 131.069 349 29 104 WA6CXK .. 449,854 606 97 165 W1MCU .. 34.750 1M 56 69
.4QBI A W4TlX .. 63.896231 25 13 K6DYQ .. 449.204 599 108 155 WA7PAB .. 33.082 114 48 1•

1,370.3611142 119305 W4NJF .. SO.058 172 26 11 W6EJJ .. 318,186 558 79 119 W1..A " 22. 533 92 35 52
W9IIU/4 WB4PXW .. 48.S05 201 24 65 WB6BGO .. 275.520 412 73132 WA7NUH .. 18, 174 85 28 44

1.214,220 1019 113 307 K4HWW .. 40.080 174 23 51 WB6lUO " 272.823 445 72 139 WAnwG .. 9,246 52 28 41
W42CY A W4DS .. 15',890 82 21 49 W6DOK .. 231.790386 82 133 W7SCQ .. 7,729 46 25 34

1,124.214973123 283 W4EEO .. 1,740 20 9 20 K6SSN .. 230.822 327 99 163 W7WMY .. 4,130 44 16 19
W4N QA .. 745.602 721 101 262 WA4EPH .. 1.220 22 8 12 W6BJB .. 203,313 386 69 114 W7BQG " 2.929 36 13 I •
W4UPJ " 698.763 834 87 212 W40RT 21 162,316 455 31 '3 K6 1Tl .. 195.228 331 78 126 K7GYA .. 2,442 24 " 18
WA4KJR .. 644,056 691 90 259 WA4JQS .. 38.033 178 24 49 W6ryv .. 162.520 347 65105 W1U.. 28 51,688 257 23 48
K4KZZ .. 641.628 651 97254 WB4KLU .. 31 .374 175 I' 44 W60KK .. 156,600 31 0 71 109 K71DX .. 41,400 222 24 55
W4QAW .. 535,188603 86223 K40RO .. 11.340 14 18 32 K6SSJ .. 153.260 284 77 117 W7AYV .. 32,904 162 25 41
WA4YBY .. 512.190 582 94221 W4WSF 14 308,783 605 40 IZ7 WB6UOM K7 RDH .. 19.698 111 22 45
WB4~lT .. 490.644 568 92 216 W41BP .. 238.545 545 37 118 .. 149.280 331 61 99 K7CYt •• 18.282 98 21 45
W4U E .. 449.442 558 84 203 WA4GWN .. 170.544 401 39 113 K6HI H " 139,573 307 61 90 WA70eN .. 1.222 20 10 16
K4P~l .. 391.906 450 73183 WA4FFW .. 61.820220 30 80 W6YVK .. 139.300 288 73 102 W1AP11 14 140,301 390 34 .1
WB4 IJ .. 355.020 438 87204 wmw .. 43.324 J62 21 66 W6BYN .. 131.040267 67113 W7LFA .. 59,599 194 33 14
W41CB .. 329.536 436 88 186 WA4YRK .. 39.690 153 26 . 4 W6NUT " 127.015 333 51 16 W1NG .. 43.472 J74 21 61
W4POX .. 297.080 398 94 186 W4TMR .. 12,740 13 20 45 W6YMV .. 103.874 222 6B 99 K71YJ .. 29,532 149 29 40
K4EZ .. 292. 466 401 75 182 W4 KMS .. 12.141 59 21 50 WA6GFY .. 94.806 255 56 82 W1ETZ .. 26,840 108 30 58
W4YHD .. 236.210 358 761 54 W84TPU 7 13,516 82 21 41 K6RXI .. 90.628 238 53 86 WA7BPS .. 16,796 92 30 38
K4HHA .. 219.912 337 72 166 KCYFQ 3.8 8,784 14 IS 32 W6EJ .. 86.996 175 67 11 5 WA7SSl .. 6.570 68 20 25
K4",UL " 218.526 335 &8 163 WA4SGF I.. 48 II 4 4 W6AN8 .. 76.9 50 125 &8 103
W4D.. .. 202,594 353 65138 K60C .. 70.785 203 48 13 WBTWA I 386,397 472 96 201
W4lSH " 202,480 310 72 148 W5flM" .. 616,770 678 103 227 W6KYA .. 66.172 176 60 82 W8DOL .. 363.150 459 89180
WH4TP! .. 181.196 334 70 127 WASRXT .. 543.179 609 105224 W6U FJ .. 62,488 170 66 80 WB8EUN .. 329.936 434 86186
W.1KNW .. 180.128 306 63145 YE6BUIW5 247.020 389 74 156 W6PSQ .. 56.952 165 48 18 WBMYN .. 304,920 423 75177
K CMF/4 161,904302 65 133 W5KKl .. 207,774 323 79 159 K6MP .. 51.460 154 52 12 WASPRR .. 147,080 263 69137
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90 249

48122
56 '5

32 7'

• • 63

93225
15 26

13 49

67153
is 30

35112
33 78

64 134
56102

3090

82 178
68 157
33 95

27 76
327C

Liberia

E thiopia
A 330,480 660
.. 52,095 131

G.bon
A U ,878 159

Gha~

Sierra Leone
A ~93,460 769
.. 16.430 108

Mn~

3.8 55,366 303

•3,131.1912496118309..

Botawana
A

2.31U532298

N amib ia
28 213.382 754

M osamb ique•888,420 1215
.. 504 ,000 767

28 362,496 949..

1,069 ,380 1544 66 168

308.116 1009
14 128,260 421

Kercu elen I .tand.
fBm A 302.624 542 63 130

LelOtho
7PUC A 2,368 29 14 18

El9A

ET3GO
ET3ff

Cape Verde I alandl
CR'OC •

963,858 ]046
CR4BV 21 5.699 54

CR71C

CRl il
CR7FR
CR7WL

su n
911Ge

2E2JE

ZEICW

IS3CJ

9Gln A
2.732,670 2157 123 312

[~ry eoa.t
TU2DF A 141.764 354 51 96

CR7",

Republ ic of Sout h Africa
lS6ZE A

1,172,078 1869 94 214
l S4KC ..

396.000 2000
l S6BLK .. 276,658 600
ZSSYK: 28

479,760 1350
Rhodesia

l'
468.460 1100

.. 154.51 2 482

Volta ic R epub lic
rTzac •

2,861,382 2396 105 306
(Cpr. Dl6Qn

AFRICA
Ancola•2.467,197 2524101 232

(Opr. CR6XX)
.. 55 ,11)4 244 33 49

28
650,160 1737 31 95

.. 235,518 785 21 75

.. 233,943912 28 58

.. 207.648 741 29 67
21 53. 196204 27 66
1.

951,660 1920 36 134

Nicara~a•2,884,999 3038 109 288
.. 843,532 1636 72 155

Montlenat•1,346,760 2165 64 194
Puerto R ico•407.358 1241 60 99

.. 7.392 197 17 15
St. Pierre•2.&45,019 3260 II 245
Vircin h .

1.8 8,050 168 8 15

H'BU:
HI3JEI

CR6I1
CR6FW
CR6JO
CR6LG
CR61K

6GlAA A
~,069,764 3825 126 351

6FlJ ..
656.271 1280 86 145

6J1M .. 633.600 989 86 178
6DICI .. 164.248 80S 40 58
lEZW 21 24,576 243 18 30 EL2CII
11111 1~

31~.160 1116 33 94
611Al .. 131 ,936 615 29 67

XE2 ICS/M
7 84 7 3 4 CN8HD

70156
25 93
21 56

"1"23 63
21 59
30 .5

MOO
1.5

3,220
2.635

Ala.ta
KL7GDO A 74,732 516
lL7GI 14 114,318 568
WA ICST/Kl7

.. 18,624 157

....DO
1.

05l1N,. ..
__N 7
WmMS ..

l
"."Dl .. 131.570 ZS' 62 117 Wlllm

AIGPX .. 125.2" 215 72 130
[KI"'O .. 52.2" ISO •• ..
IWBHBN .. 49.590 136 60 85,.,nF •• 43.940 US 52 71
W8fJS .. 24 .728 108 37 51e:: II 24.638 93 41 56

HU .. 19,500 87 25 53
2Il~.l44 421 25 93

WAaQIY .. 135.035 439 26 87
klULlJ .. 120,324 393 25 86
WlN80 .. 47.229 189 25 66
WI'MZ .. 22.320 138 18 « Bennuda
WA ILKU/ I 17.822 100 21 46 rUGD 14 14.721191 Z1 50
WBOSO •• 16.146 98 20 40
W8GfH .. 11.571 73 19 38 Britiah H ondura.
aMWU 21217.914 595 31 91 "11H 21
WIlSX .. 151,014 463 29 88 531 ,692 lIC3 31 II

88GKG " 99.756 351 25 77
SKOD .. 88,168 284 33 14 C.nad.
ABYVR .. 22.857 131 20 37 VOIHH .. 135.532 402 29 95

WSPCS .. 2.870 32 13 22 WA5YPT/VOZ
AWOT A 35,939 197 35 48

14 281.0St 618 39 123
W8J GU .. 239,086 487 40 133 Y£lAJ1Z A"9,628 811
WA8EEQ .. 133, 170 346 as 102 YElTG 28181 .720587
WBKR .. 73.780 224 31 88 VEIANf .. 33,187 156
WBOFQ .. 24.138118 23 58

YE2lYU A 407,913 613
wtllH • 562.905 550 "219 YUAfC 21 M.nS 381
W90 HH •• 549 ,100 617 90233 YE2QI .. 51 ,280244
WA9AUM .. 384. 370 517 87 179 YE2DCT 14 101 ,394 301
K9WEH .. 365,390 439 97 208
W9PKW .. 288,637 391 88 181 YDlIl A 598.995 995 14 169
WA9NPM .. 251,550 395 85 149 VE3NE .. 42,720126 31 83 H'~A
WB9CEP .. 242,351 341 61 190 YE3HUIII
wglTD .. 198.231 326 72 149 28 115,858 439 25 81 H''''V
WB9EBD .. 185,082 315 69 149 (Opr. VE3Kl) JI

K9KDI .. 115,189 302 66 131 VUBBH .. 81.480280 26 79
W9DWQ .. 116.011 202 71 128 YOBMY 14 " '2111AH
W9WYB .. 102,256 218 62 104 51~.635 1258 37 128
W9 KXK .. 91,050 199 58 92 VE3BSJ .. 81.000 280 34 86
W9SfR .. 90,791 213 55 108 Y£3WQ .. 71.328320 32 76 ttP4DII
WA9VGY .. 77 ,292 I" 59112 VE3GCO .. 48 ,840 155 36 84
W9RQM .. 64.218 164 48 91 Yf:3FfA .. 45,460 212 24 61 KP4ACX
WA9UEK " 56,736 152 53 91 W5QNT/YE3
W9IE .. 38.625 132 41 62 21 111,398 381 26 13
K9Hl W .. 34 ,969 lOB 52 69 YE38B" 3.8 23,001 218 15 36 fPBAA
W9GXH/ 9 ,[38$ 1.8 &]0 47 3 4

.. 30 ,192 100 42 6.'2 ..... '183,928457 55111 0....W9IB .. 29.536 105 42 ..-
W9CH .. 28,928 97 41 72 VE4JK .. 90,789 228 62 97
W9YVG .. 25,098 98 34 60 VU MP .. 86,632 166 95 101
K9BQl .. 13.192 72 26 42 YUSN .. 11,100 85 26 50
.A9FZQ Z8 48,267193 24 69 YE4BI .. 7.254 44 25 37 CR6GA
W9Mro .. 45,198 115 24 69 VEtil 14 124,486 369 37 97
." 'CO.. 35200 148 22 66 YE4SD .. 44.702160 30 73

• •• Y£41E .. 43.792206 31 61;:::.g" 13.140 85 20 Y£4M " 23 ,460 138 23 45 ~::2:
21 265, 353 71& . 30 99 nsn: A 1,428 74 Z1 21

wgRfR .. 232.452 605 30 102 'ft5RA 14 62,424236 32 70
W9QEE .. 92 .538 334 30 67 YESIfW 3.8 13,563 ZOO 12 21
WB9DRE " 64,236 225 28 73
WA9HPS " 44.500 180 29 60 YE6AYU A 375,003 986 69 102
WA9WIF " 1.400 25 11 14 VE6SB .. 282.348 526 69 129
K9Pf'T 14 201,894 ~.C6 39 122 VE6JD .. 210.614 586 69 89
W9IY .. 160. 348 389 37 97 VE6MC .. 187,992 439 60 108
WA9VKN .. 137 ,888 352 38 101 VE6AP .. 184,044 392 71 125
K9ClO .. « ,730 186 26 64 Y£6lS .. 79.497 298 55 66
W9RKP .. 41.419 ISO 31 66 VE6"'UH .. 21.600 149 26 34
W9fIIZM 7 13,603 17 20 41 VE6NW .. 19,926 175 20 21
WA9JDT " 2.618 32 14 20 VE6AKV' '' 7,612 97 23 21

VE6 MO .. 5.792 80 15 17
","8M A 133,4&4 249 68 133 YE6AVO " 192 17 2 2
WIIGYH .. 93.696 191 64 119 YE6MP' 14 ..... 11.
WgBWI .. 84 ,466 204 65 93 379.30& 1047 oM>

K'SGJ .. 35 .814 106 55 72 YE6"'N .. 67 ,471 224 35 74
WA6UAV/~ VF6GO .. 60.500 191 36 14

• 31.992 108 48 76 YE6VK .. 40.992 117 25 42
W,UCK .. 29,298 90 44 70 VE6TK .. 17,340 93 27 41
W,FDK .. 28.888 112 34 58 VE6Pl .. 14.976 74 25 47
WAlKQU/.' VE6API .. 10.0BO 61 24 36

.. 26.269 106 46 63 YE61 N .. 2,320 31 10 19
WAfWSS " 20,252 93 31 52 Y£7WI A
W'OWS .. 10.560 61 24 40 1,630, 240 1712 116252
WB,AEW .. 5.390 110 20 29 (Opr. VE7 BDI)
W¥IlU 2810&.972310 %6 82 .5 32 3.WAIETC .. 60.562206 27 80 VE1BBl .. 38 .750 2

.5 18 .. . Y£7IQ 28 1,512 90 16 n
W,MHK " 5.980 ~ Y£7BEF 14 69,"'" 257 36 n
WAlYl N " 5.540 51 16 29
W_IJ 21 140,248 514 26 68 VUBGS/YEI The SVtlWJJ team of Vin ce, W84USR. and Bill S V" W II
::rl~l :: ~t:t;~ ~~ ~~ ~t 14 57.~24 321 25 49 WA6BWB. The boys were a lso m embers o f the origi nal

WB'BBR " 35.916 155 23 59 .Ca3~5••I 52Zonl..e 35 72 th re e man SY1MA exp e d ition t o Mt. A nth o s.W....GGU .. 15,215 86 21 U KZ50D
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OM: _

4 21
3 14
2 12
4 15
3 9
3 4

99 212
64 149
53103
27 102
45 73
31 69
35 54
36 62
31 70
23 51
20 48
16 33
16 31
11 25
10 26
3085
15 .42
3 14
3 13
3 19

57140
67 130
53 80
31 93
32 lid
19 5~

13 J
13
23
29
17 4
17 4

8 4

Enlland
A

1.175,1731901 lZ7 324
.. 258. 840 619 59 121
.. 193. 245 477 60 135
.. 65. 124 289 41 121
.. 30 .996 198 29 79

G3SEM
G3YBH
G2AJB
G3MWI

Butl an..
94 206 Ll!ew 28 56,000 324

1I2lY .. 3.150 5056 62 lZ2SA 21 51 ,000 40123 43 ll2JF 14 133,994 693
1IlAQ .. 11.970 124

18 54 L22JA 7 22,020 325
L222K 3.8 24,510 395

56158
49 108

U.S.S.R.

Mala~u. Azote. I ..
A 13,038 174 20 33 CT28G A389,844 870 46 136

Arlllnd bland
A 127,330 367
.. 99, 067 352

Saud i Ara b ia Bellium
14 85,725 388 23 52 ON8ce A 229,111 529

ON4XG .. 154.645 532
Sini lipore ON5KP .. 148,295 405

A 200,849 528 74135 ON5TO .. 100.316 431.. 78,625 397 49 76 ON5.0 14 86,352430
14 36,540 216 30 60 ON6AK .. 6 1,920424

K a u kh
28 147 7
21 45,951 349
.. 32.934 210

14 36,636 153

DSAU .. 9,815 62 26 39 A u.tria
DSHG 14 3,454 53 4 18 OE3WWS A 206,700 466 65 904

Thail.nd
$OW A

719,400 1043
S2AH F .. 30.444 162
SIAEl 14 14.916 120

Trud .1 State,
'4TH 28 60,336 290

M2CJ

1318

Ul7CT
Ul7CH
UL7BX
UL7NW

V1QO
VIPQ

tviO.

OH8NI
OHI NJ

Cnc ho,lovlllda
A. ia tic OKlEE A 546,766 909 95 22

W9WR A OIlIAn... 302,600 368 103 23
2,531,694 2201108 323 OKIADP .. 207.808 358 80 1

A900 .. 586.580 612 85 193 OK IAVU .. 188.684 651 45 12
A9MR .. 430.034 700 75 167 OKIAWZ .. 145.326 374 55 10
A9QDX .. 427,448 111 74 164 OKI0AT .. 99.229221 68 15
A9MP .. 228.240 504 56 124 OK I MSP .. 34 .7 71 130 43 6
A9FAl" 2.666 48 12 19 OKI0A .. 25. 688 92 42 6
A!CBO OK2BlI .. 22. 644 288 13 6

28 123,715 521 25 84 OKIKI .. 19 .890 195 20 7
A9DCQ .. 76.609 490 19 64 OK3CFS .. 14 .560 200 14 51
A9FAJ .. 47.652 271 18 58 OKIGO .. 13.600 60 32 4
A9fBM .. 44.086 271 20 47 OKIA...A " 6. 313 46 25
W9VD .. 16.338 207 11 31 OKI MSP" 2. 496 64 12
A9MOY " 9,776 III 14 33 OKlAHY 21 46,645182 30
A9MK .. 6.154 76 8 26 OK3KAG .. 35. 708 183 23
19YE 21 91 ,383701 23 60 OK l ,t, HI .. 30.550 136 28
W9CR .. 11,550 117 15 39 OKIMGW" 10.800 64 25
A91f' 14108,736 455 26 66 OK3CFA" 3.605 43 15
A9MT .. 41,508167 35 76 OKHA 21 130,967487 31
K9UAW" 21 .868 173 18 26 OKlAYD 14 67,568 473 Z7 7
A9Uf .. 15.111 84 31 42 OK2ALC .. 20. 164 228 16 5

OK3CM .. 4 .343 49 14 2
Wl'AF A 305,424 603 71 145 OK3lU .. 2 814 47 11 31
A, MI .. 51.700368 43 57 OKIIAG " ' 540 19 6 1
AlICAH " 4.641 61 19 20 OK3YCA " 482 17 6 1
AlASP 28 95,326 709 21 56 OK2SIQ 38 18 738 364 8 4
"'FAM .. 10.640 165 16 22 DK3CAW :' 12' 11 5 305 6 37

UAJAAl " 9,412 130 9 23 OKI AH I .. 8 ' 282 202 5 36
UW,IQ 21 33,Ootl S08 17 24 OK3TO,t," 4:408 110 6 3
UAlfC. OK3TAV" 3.103 110 4 25

14 203,019 n« 31 74 OK2BBP" 3 0 13 131 4 1
UAIABC .. 163,728416 39 94 OK I BlC" 2'576 9 1 5 2
UAlIM .. 97,455555 27 46 OKIMWW •
UAiSH .. 20.160 124 26 37 .. 1.475 59

A rmen ia OK I AJJ" 680 40
UG6AU A 44,118184 25 61 DKIJJB" 616 44

11 27 OKIAPJ " 532 29UK6GAA 14 7,790 19 OKIAIJ " 276 24
Azerbaija n OK2SMO .. 42 9

UD6DER 28 91,372 371 29 n
Denmark

GeorKi. OllSK A "'3,912 983
UF6CR A 159,100 344 56 116 OISEY .. 146. 331 426
UF6HK 28 21.050 161 18 48 Ol3KE .. 62.712234

0 12NU .. 55. 470 387
3 4 Ol lYJ .. 37. 406 149
2 0 14HW" 31.500 195

1 :: Dl901 .. 22,695 138
18 023PO" 20,286 84
31 55 0170 P .. 13.635 10 1

T.djik 0 15ME .. 10.434 105
UJ8JGJ A 139,383 384 48 105 0 12UA .. 6.868 82
UJaJJJ 28 65,660 400t 16 51 Ol61 C .. 5,182 69

OZ1 XO .. 4.465 65
019HO .. 3.486 52

39 75 OZ9HN 21 3,600 59
30 74 Ol1HT 14130,180 S84

9 35 018JV .. 16.473 191
014CG" 314 22

20 46 Ol8KU 7 624 39
9 14 0 15QU 3.8 660 30

11 39
1 12 G3UlS

T u rkoman
UH880 A 40,470 139
UHSl( 14 113.048 407
UH88X 3.8 20,812 172

Uzbek
28 64,812 394
.. 2.183 51

14 21,899 120
3.8 1,2S4 28

EUROPE

UIIlAF
RI8lAX
UIIOIi
UI8lM

JA. HI

0
TOP U.S.A. SCO RES 0

Single Operator
9

All Band.................W6RR ..................:Ii.:l~~.!1~

28 mHz.................K4YYL ....................355,320 7
21 mHz.......... ........W2AH ................ ......485,605
14 mHz..................WB20EU .......... ......402,360 9
7 mHz.. ................W3PHL ......................!I!I.912 9

3.8 mHz..................K6ERT ......................24.192
1.8 mHz..................WA4SGF ............. .............48 •Multi-Operator •Single Xmlr............W7SFA ................2,294,522 •
Multi Xmtr.............w3WJD ................2,619.440

M

ASIA JABBl .. 7,622 73 17 20
Afchaoistan JA98KW .. 6,300 63 15 21

JAIHGY .. 5.800 47 19 31YAIDS A U
1.569.617 2054 92 219 JH3FQF .. 5.544 55 18 24

JA4lGY .. 4,800 52 15 25YAIDX .. 389,151 847 54 135 U
(Opr. PAOGIIY) IAIDrQ .. 4,197 48 16 23 U

HonlKo~
JH2HWF .. 4.312 58 13 IS UJA5FIQ .. 3.556 52 14 14...., A 103,505 47 80 JMTKY .. 2.376 34 13 14 U

India JHIDW .. 1.426 23 10 13 U
VU25AAA A JAIM .. 448 10 8 8 U

1.140,232 1695 lOS 269 JAI BSU .. 429 11 6 7
YU25DK A JAIEL .. .. 4 3 4 0

1.495,688 1748 82 ZIC JA3ERG 21 66,555 282 28 57 U
VU25CK .. 193,720580 53 114 lODfD 21 63,714 302 24 50 U
VU25BX 14 81,100860 31 54 JA8WY .. 45,982 195 26 57 U

Iran JA3BUB .. 43 ,094 256 21 37 U
9C98Q A JH2EVl .. 29.766 159 25 41 U

1,425.627 1265 102 295 JElBTT .. 29,185 158 23 42 U
CP2W8 .. 411.016 908 75 91 JH6CAW .. 25.668 145 23 39 U
EP2NH 21 3.816 33 J2 24 JA7ABE .. 22.491 154 21 28 U
9C9ES 14 17,.(60 125 17 43 JHIDGT .. 18,122 139 18 28 U

JElUDU .. 11.066 83 20 33 U
Israel JH3FYW .. 6.882 15 15 16 U

U ...r A JEITDV .. 5.536 61 15 I 7 U2,151,004 2194 90 242 JASEAT .. 4.242 31 18 24 UVE3MR/4. JRIGBS .. 4,205 52 14 I 5 U1 215,840 &43 27 88 JElTE O .. 4.088 52 13 15 U
JRIVPO .. 3.537 46 13 14 0iapan

JAI PCY A 5 5,816 740 93 151 JRIVPU .. 3.441 42 15 16
JA88MK .. 372.384 620 81 135 JRIVOP .. 2.926 46 10 12
JA3MGX .. 325.380 516 82 138 JA4QJl .. 2.139 35 10 13
JA2ACC . • 206.216 351 82 130 JFlAJR .. 2.037 40 13 8
JAfBfl .. 75.542 246 50 57 JHlJUD .. 1.264 28 8 8
JASfBM .. 63.551 220 45 58 JAlfJW .. 1.026 19 9 9
JA681F .. 54 .742 192 43 58 JHICII .. 324 9 5 7
JA4BBN .. 46.611 143 53 70 JElTDU .. 126 6 4 3
JA31QX .. 13.124 70 35 38 ~JC 14161,580 W 36 97
JA4TR .. 8.844 63 33 33 JAlIBX .. 113.920358 36 .2
JA4fM .. 7.095 58 25 30 JAIRJU .. 41 .112 166 30 64
JRITMG .. 6.776 46 25 31 JA3CF .. 23.182 125 28 39
JA4AQR/5 JAiSC .. 16.350 124 21 29.. 4.600 40 20 26 JA5TX .. 7.820 70 20 26
JAIALX .. 4.400 28 22 22 JA20J .. 5.945 51 17 24
JA388G .. 3.008 31 16 16 JA6Y'f .. 4.960 51 15 25
JHIKRC .. 1,178 18 18 13 JH3BJN .. 2.449 32 14 17
JHIUJ 28207,756 620 36 80 JHIAWN .. 2.112 26 16 16
JA21YJ 28 181,500 632 33 67 JA4BTO .. 1.113 25 11 10
Jl2CWX 28 173.817 661 27 62 JASEN .. 912 14 10 14
JA9AG .. 154.998507 3. 15 JASCEK/3 704 14 11 11
JA3HlT .. 77.568 289 32 69 JA7JW .. 480 15 7 8
JA2GRM .. 67 .745297 30 55 JH3GEX .. 156 1 6 6
JElCXD .. 60.350 274 32 53 W 8AY 7 61,572 2&4 33 51
JAINVB .. 46.288 254 31 51 JA2HNP .. 4.524 40 16 11
JA'RI .. 41.915 184 26 57 JHIDVI .. 1.590 24 13 17
JAlOYI .. 38.997213 24 3. JA2GQT .. 660 I' 6 6
JRIVMC .. 33 ,540 160 26 52 JA2YDK .. 52 5 2 2
JA2UYS .. 32.934 170 27 3. JA2AI R .. 6 1 1 1
JH3GCN .. 31 .740 167 25 44 JAlEOO 3.8 2,838 46 10 12
JRITKT .. 24.900 148 23 31 JA2AAQ .. 2,622 4' • 10
JAIAPl .. 23.312 141 23 39 JASDNV .. 1.168 28 7 9
JAlJKE .. 17 .920 119 21 35 JA7MJ .. 12 5 3 3
JA6EfT .. 16,704 III 23 35
JA8GD .. 14.322 .. 25 37 ...., 21 93,0 18435 27 47
JRIBRY .. 14 .210 103 21 28 KA2NA 14 4.356 48 15 18
JAIBUI .. 14.006 105 22 25 K orea
JA7CUK .. 13.452 85 20 3. Hl9WS A 1&4,728 792 "46 72
JA7BJl .. 12.324 82 18 34
JRlSWB .. 10.442 111 18 28 Lebanon
JHIDJD .. 10 .032 80 22 26 0 05SA A

M .. 9282 91 16 18 731,666 1162 59155
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IG3RUI .. 25,025 185 16 39 DUUI A Hl5CQ 3.' 14,872 285 II 41 P oland
G2MI .. 23.782 117 37 51 1, 344,135 1444 117 Z90 5P3OO1 AIceland
~5"U 28 212.165 701 34 111 DJ9tIH A WI90TH/Tf 984.312 1085 113219

I 2.D2 " 154.940475 32 90 1,006,983 1082 107 274 SPBAWP .. 90.117403 47 124A263,640 121 42121
G3Rl i .. 47,440 227 24 DLBYR •• SP9Bl F .. 65.1 2 1 359 34 11356 WA3SMN/Tf
Gn KV .. 45.520 232 24 56 913.224 1195 88224 SPSXM .. 43,175199 45 SO21 19.152 366 I 30

ItCT 21 DJ2RB .. SPSARK .. 36.332 139 45 19
629,147 1645 36 IDS 725.390 1006 80 209 Italy SPIAGE .. 9,916 4. 31 43

DlIPC .. 622,336 720 118 298 16flD A SP20VH .. 1,058 41 6 11
483.7351491 30 19 DKSEZ .. 509,006 617 91 216

1,675,338 1&19 110 243 SP9FEW .. 165 II 6 9.. 95,445 436 32 13 DJ4UF .. 441.735 736 69 176 13PRK A SP38QO 28 26,158 124 25 51
14 DUMD .. 370.336 617 82 202

1,305,521 1339 113 308 SP9ABU .. 13.680 "' 20 40
539,002 1330 31 121 OJ8WR ., 319.454 595 74 137 I41SQ A SPUSY 21 102,626 446 21 6.

G3NSY .. 165,416611 31 86 OK2lM .. 319.158 579 81217
1,194,258 1420 102 264 SP6FSH .. 12.720151 11 36

OJ4lR .. 274,536 469 79 169
I3GRX .. 135.828 387 41 IS SPSAWl .. 6,858 65 II 36

Finland OK8Fl " 212,040 452 66 124
130A. 21 189,178 613 33 16 SP7AWA .. 1.848 31 • 19

OHm A 427,445 735 78181 OK5NH " 179.166436 64 123
IINU .. 153,636 587 30 63 SPlED2 .. 1,344 46 1 11

H2fS A 330,112 520 81 181 OJ2UU " 111.800 305 6() 155 18YRK .. 139,250 500 32 93 SP2BK .. 614 24 • II
14PGO .. 37,701217 26 45H2BM C .. 84.234 240 59 143 DK4YA .. 99 ,192267 61 137 SPSCKM
18SGl .. 10.191 65 23 56HIVA .. 70.518 288 43 103 OJ91A .. 98,260 314 48 122 14 10,349 381 32 71
13Hl .. 5,060 44 11 29H2AC .. 49, 773 262 35 106 OK5WE .. 78.157202 62 105 SPSACN .. 43 ,844 252 29 61

HWR .. 32,712 136 48 93 Ol 3VV .. 77,760246 48 112
I..WI< 21 15,600 429 23 61 SP9At .. 40,320 260 29 61

OH6U .. 29,044 168 35 11 Ol 9PO .. 76,160277 49 81
13MAU 14 SP9Kl .. 28,080 253 22 51

OHSOD .. 26,4 18 162 28 83 Ol9EY .. 72,590 266 45 11
471,096 1271 36 126 SP5QU .. 23,048 291 19 48

OH2BJY .. 25,584 175 34 10 DJ4PI .. 62,460 175 59 121
IIAT .. 107.880 438 34 86 SP7ASl .. 7,420 96 15 38

QH2l Y .. 2 1,736 129 35 69 DK5PR .. 58,432 187 46 120 ' 3aBl 1 42,458 440 15 66 SP8BXF .. 7,013 148 10 31
OH3JR .. 17.776 91 33 68 Ol30H .. 45 ,318 191 36 55

IPI MOl SP9AJM .. 5,358 80 13 34
OH6XY .. 15,916 105 30 62 DK9WB .. 44.480 109 62 .. 3.' 39,101401 II 50 SP9AGS .. 5,125103 10 31

13MWP .. 1.034 45 5 11OH2LU .. 13,446 137 22 61 DJ2VY .. 43,500196 48 11 SP3CJW .. 3,102 64 10 23
OH7NW .. 13,200 III 21 63 OJ2Sl .. 42,828 130 41 82 JerKY I .. SP5BB .. 1,169 52 1 22
OH5YX .. 11 ,375 69 31 64 DllYA .. 39,606156 39 99 Ge3llE A 24,220 179 19 51 SPSANQ " 1.666 29 12 22
OH7RF .. B,424 60 28 50 OJ4EJ .. 36,820 123 41 93 Luxembourg SP31lG
OH5Tl .. 4.717 49 lB 35 DL8MY .. 32,508 157 32 62 II11W A 11.528 521 22 64 3.' 16,416 331 1 41
OH20N .. 4.425 51 I' 40 DK4QG .. 32,256 109 43 15 SP6BQF •• 15.276 245 10 41M alta •
OHlSJ .. I .... 23 15 11 DLJRA .. 30,189 186 SP5ELA .. 13 ,650 262 • 4128 69 9HSO A
OH4Sf .. 1.815 31 14 19 DK3Pl .. 24 .698 84 43 63 SPIll .. 5,712 179 5 29
OHM .. 1.500 36 10 20 DK6fM .. 18.699 103 29 40

812,630 1515 72194 SP3CMX " 2, 160 11 5 25
OH3XJ .. 1,410 39 10 20 DWO .. 11.286122 28 M onaco SpgFlY .. 2. 110 86 5 2158
OH6NU .. 456 22 6 13 DK4QD .. 14,160 95 28 312EE A 18.225 152 23 58 SPI EIC .. 1.656 11 3 2052
OH3IIF 2. 38,985 161 30 83 OllOY .. 12,450 68 28 Ndikorland• SP3BLU .. 1,539 58 4 2341
OH2XA .. 34 .176 198 24 65 OK60P .. 7.100 102 16 34 ....W A 26.500 192 2. 11 SPsPOA " 1.1 44 54 4 lB
OH 5PA .. 31.065 153 25 10 OUIP .. 6.300 61 20 40 PlIYlf .. 22,464 99 28 50 P o rtuc al
OH2BM G " 12.692 66 26 50 Ol4Rl .. 3,264 36 21 21 PA'TO .. 12,008 10 30 46 eT7IH A
OH2BHU " 3,569 52 13 30 DK400 .. 120 22 8 16 PAILOU 28 62, 836 240 21 65 1,523.691 1761 100 251
OH 5QQ .. 160 6 4 6 D"'EN 28 263,252 140 34 go PA~R 21 15,218 124 11 34 crzsa .. 314,1 27 998 48 123
OHIOB 21 51,200 308 30 14 Dl9VS .. 160.796 4S0 33 89 P....DCD " 13,468 .. 20 32 CT71G •• 128.872 358 50 131
OH6lH .. 33,264 279 26 62 OJilUA .. 86.584 393 25 54 PAlJVB , . 1,512 30 1 14 CTlMl .. 11,985 64 31 54
OH4S0 .. 3,024 46 10 14 Dl6H W .. 80,289 298 25 14 PlIlVI 14 12,690 145 13 41 CT1UA 21
OH2SCD .. 2,277 35 II 22 OH l N .. 74,438 286 28 63 PA'HBQ 3.8 35,518 504 11 II C03,(20 1461 30 85
OH 7SC .. 1,350 33 • 18 DJ2AA .. 46,233 166 31 68 CTITV .. 12 1 8Northern Ireland 540
OH2KU .. 42 4 3 4 OJ2QH •• 42,9182 14 26 43 CT1ZW 14 146,804 639 31 61GI4AHP A 109,000 504 30 10
OH4 Sl .. 24 2 2 2 DK4PH .. 32, 123 132 31 60 CnQN 1 29,868 256 19 51
OH80A .. 6 1 I 1 DJ6RX 21 N orway
OH2BAO 14 527, 156 1431 35 .. u nl A R omania

SOB.8 10 1246 39 131 DJ8RR .. 1,014.505 1365 85 210 ,oue A 64.521 233 11109
Y02AFB .. 5, 760 62 15 33

OH 5WH .. 420.500 1201 33 92 (Opr. LASKG)
375.399 1069 38 121 DJ5MC .. 63.800 255 31 59 LA6GF .. 696.764 842 108 265 T09CIl 28 105,154 SOl 21 11

LA9JD .. 48,723 345 34 15 T06Ell 14 24,866 384 11 43
OH8Re .. DJ9lB .. 55.794 244 30 12 LA5QK .. 40.764 250 34 95343,728 1044 38 94 OK38U .. 1.092 26 9 11 Scotland
OH2CP .. 111.839631 32 LA9WK .. 9 ,036 83 23 45 GIII38Ct A .01,890 823 6116169 DKSAI 14 84,1 05 524 23 56.. 116Hl .. 1.225 11 12 13 GMSAlS .. 132.821 373 57 164OH28 FX 4.370 11 9 31 DUKS 1 518 11 1 10 LABON .. 695 11 8 • GM4.1T 28 30,123 214 21 66OH2WQ .. 4,294 15 8 30 OK3S" 3.8 8,130 209 6 39
OHIPG .. 2,414 '57 8 26 DKSOl .. 924 43 3 19 .....l 28 lZ,oao 60 29 51 CM3XNJ 21 16,740 In 11 42

LASOQ .. 3,744 32 21 21 GM5AXY •. 6, 426 69 II 31OH2BU .. 160 I' 3 1
OHSOl 3.8 5. 616 l Z2 1 36

Dl2EL A LAlS' 21 12,690 14 1 11 43 GM3YCI
OHSPC .. 2,449 82 5 26

141,156 u n SO 111 ""OD 14 112 6 4 4 1.1 2,128 132 3 13
OH5XO .. 150 5 5 5 DAlLA 28 163,461 568 30 13

DLAIW 14 86,580 407 31 86
Fr.n~ Ol5KS 1.8 504 60 2 1..... A 430,116 614 81199 DMlATD A

F9MO oo 394 ,196 520 91 198 1,504.2401556 111 299
f6 BEE " 359 ,970 651 71 142 OM30Nl " 53,196 233 40 116
f 8WE .. 88 ,821 375 40 9. DM3VGO " 38,556 258 31 88
F8 NI .. 73,524234 45 81 OM2CDl .. 22,800 200 21 55
f 3U .. 62,237 232 44 15 DM 2CYO " 10,336 64 25 43
F90P .. 57 ,452 334 31 15 DMUI .. 1.075 31 1 18
F6API .. 52,275 248 30 55 OM2COJ
F6BPl .. 25.755 147 32 53 3.1 3,144 .. 5 34
f6BCG .. 15,163 99 21 38
f2XW .. 6,710 55 25 36 Gr~e

F2S1 21 SVIGA 28 128,100 763 29 11 •
462,336 1322 34 95 $YlEN 21 55, 352 641 19 49

F92W .. 280,245 874 33 86 Guern.e~ (Channel II. ) If6AUS .. 23,040 181 20 44 Ge3Y1l A 96,636 589 45 119
F68VS 14 112.332 421 25 86 Hun,.ry --
f6BXU .. 1.500 34 9 21
ftACS 3.8 13.974 263 8 43 H.... A 188.,340541 60 159 r ~

f8TM 1 661 31 3 14 HA6NP .. 102,567 432 53 126
HA9KOV .. 39,032 242 31 82 Ken, VP9BO, and Austin, VP9AT, manning the 20

Germany HABvr .. 20,086171 22 61
OK281 A HASK,JX .. 3.240 51 14 26 meter position of the Multi Multi VP9BO operation. In

t,Oa.520 1866 131 393 Hl5KD 21 68.068465 24 44 the background can be seen Roy, VP9FX, ot one of
DJ2HH A HA50G .. 14.818 120 19 43 th h •.

1.860, 378 1121 108 283 HAlLF 14 100, 590 511 21 n e ot er positions.
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•

51 6...~
A 564.996 1001 77 1
.. 161 .756 521 36 7

Surm.m

Ea.t~r h'and
S112AGD/CED

A 174.12:5 4to

IlI6'Q
KX6JS

0A4ACI
OA4AIW

Indonrtill
90 'B3AAY A 624.220 974
28 YB5AAQ 28 28,952 224 15
ft ),b riana b la nd.

KG651l A 156,'70 444 49
KG6$l 2:1 'n.5n 2W 33

Manhall JlJand .
• 79.992 266 40 6

28 10.120 In 10 1

•

B ra . il
P1'28CQ • 806.440 112375 IS
PY5YC .. 194.280 S68 44 7
PT20CA .. 95.040 30 1 41
PYIBOl .. 94.956 267 44

31 12 PY49Sl .. 93.141 256 53
10 13 PT2EYO .. 17.5l 0 353 36

PY6111 .. 66 .990 2:26 43
16 39 PY60A .. 57. 710201 40
15 31 PY6Ul " 550 12 11

PYIZJ,E 21109,304 364 29
6 32 PY3APH .. 69 .093 295 25

PY2BIO .. 16.120 84 21
PYICHP 21 14.21 2 131 16
PY7"Qj6

51 14 251,084 745 35
19 PY2ELl 7 12.450 92: 21 2
25 PY3CGP " 1.664 25 14 1
47 Chil~

68176
39 105
II 41
22 29
15 29 N U N

C21EO 14 147,630 563 34 •
• 36 N~w Zealand

n.llK1 .. 299,," 410 109 16
33 97 11l1AIIY Of 117.808289 56 9
27 86 111AGO .. 85.800 227 60 8
7 21 IMITB .. 11 .505 98 28 3

13 16 1II2ACP' 28 146.020 710 24 4
IM2AH 21 146.1iO 710 24 4
IUBO 7 39,251 252 20

Po""o
VK9AY A 144,100 505 31 I

Phil ipp;n~.

DUIJMG 21 350,645 1241 28 6
DUIGJII .. 166 .254 850 26 4

67 110 4114UA
2:1 49 A 5.409,315 4104 121 n
12 8 (OPf. W6SHY

WI YC/5 Of 302.528 644 55 1
60 411 7AY .. 158,650 335 56 11
65 W 4PA " 558 13 97: [Cont. on p, 86)

PIIM
A 2.989,146 2533 113

PZlCC 14 51,111237 22
Trinidad & T obago

9Y4YU • 1,911,432 2014 92 2
Urull:u.y

Cl88E 28 567,633 1864 2:3
94 156 CX3RP .. 436.680 1230 27 9

Cl8Bl 21 279,512 135 29 7
97 175 CV8BBH 14692,440169136 1

V~nc.zu~la

Guam

Ukrain~

Whit~ R u..ia
UC2Bf A 35,520 110
UC2AF" 552 16
RC2WAQ

28 8.855 102
UC2WP 21 24,016 329
UC2UM

3.8 8.626 221

OCEANIA

UB5Wl
• 1,966.635 1990 110 325

UY5EII .. 103. 896415 41 107
UT5lY .. 32,946 241 28 74
U95lU .. 28.188 254 32 76
UBSEQU 28 231.840 800 34 104
UK51BM .. 156.000 560 33 92
RBSQAO .. 69.384 523 25 59 Wnt~m Samoa
UB5ND .. 35.598156 32 70 5WlAU • 715,32:51595 10 10
UB5V4.1 .. 22.950 126 25 65
UY5YB .. 17.298 173 20 42 SOUTH AMERICA
UB5YAF " 8 ,868 6( 21 38 A '
RB5YAC " 7.257107 13 28 lUSHFI A 1 59~~lJOnil29 to
UB5D1 2:1 59,592451 21 64 W3f'AII 21'311'1:511129 29 I
UY500 •• 56 ,498 329 24 58 001

UT5FN .. 41 .976319 19 53 Bollvia
UT51.H .. 40.545 316 21 54 CPlEU A 1.0.t2.I3IIZ71 93 1
UB5$R .. 1.890 30 10 11
UB5JK 14 61,566 499 'Z1 65
UT5HP .. 19.800 207 11 49
U85U 7 29,547 310 II ...

Kwao
A 2,992,355 3.342: 110 195

KG6JAR .. 305,738 89 4 50 68

36 124
15 56
S 32
6 31

KH6RS
A 5,331,012 4,139 128 256

(opt. K2$ 1l)
KH6 1J

.. 2, 021.5002.141
K5CIT/KH6

1.039,584 1.395
WliI DAO/KH6

383.267 765
KH6CKJ 2:lII7,3411JS

23 54 KH6HOl •• 14.600 245
28 I I KH6GIIP
23 46 21 420,390 1511 30

KH68VS .. 38 1.942 1297 34
KH6IU 14 277,133 195 31
KH6HGP 7 7.680 162 853138

U.S.S.R.

Va tica n
A 74,774 425

Kalinincr.d
.. 110,565 317

E. ton i..
21 20,097 124
21 180.131 786
14 22, 494 lSI

NY3SJ

UA2£C

37 106
33 92
21 62
15 28
14 19

European
UW6lC A 211,931 511 68 114
UY30N .. 161.861 513 51 106
UAlHR .. 156,180403 10 120
UW30H .. 102,618222 61 151
UV3HD .. 11,416231 50 116
UA3XP .. 35,280 309 26 19
UY3FD .. 11,152 10 32 50

·UAI 0 0 .. 9,039 98 23 46
UA3VAM " 1,980 46 31 39
UW301 .. 4 ,089 13 14 33
UAUK .. 3,800 85 12 28
UW3HY " 3,800 30 25 25
UA3BGB " 1. 419 61 8 9
UA6L0 28 114,020 745 31 82
RA3ACQ 28 162,480 111 31 89 Au. tralia
UK6lDl " 121.068 63 1 30 18 VK28JL 14 29,580 128 26
RA3MAH .. 10.551 316 21 54 .K3JF • 61 ••• 168 47
UMOM .. 48.5« 323 18 50 ,-
UMSR .. 43.200 316 20 44 Vl3SIiII . 21 15,660 124 1:
UA30 DF .. 29.546 262 28 51 VK3ARY 14 35.208 163

C£3AQW
UA6HBI .. 20.001 299 16 41 RUH A 129,168 402 43 65 A 1.511.066 1692 101
RAlXAQ " 9.264 101 14 34 . K4.. 6 22 ' 0 CEIAO .. 319.140 142 67 11
UA3HB .. 8.650 63 19 31 .K4P] .. 4 .618 1 53 _tt:,.,. 28 - 324 277 I'
UA6XAl " 7.450 99 12 38 VI ...... 28 5.088 56 12 20 -...-v -,
UA6HYl " 6.882 98 1 30 .uv 14 34,724 136 32 61 Colomb!a
RA6HR" 4.422 91 10 28 nSllf A 46,325 116 36 49 HICICIIX
UA3FT " 3.888 50 13 23 YIC6NE • 5.412 03 10 12 14 11.052 104 19
MIMI" 3 564 94 10 23
RA6HFA " 1'116 60 6 20 Yl6HD 14706.251141337132

26 58 UK6UZ 21 463;684 1355 J7 111 Britilb PboC'nis I ala nd .
24 51 UA3FG .. 123.480 583 29 69 ¥RIP' 14 208.506 751 30 63
23 46 UWIBII .. 11.010601 26 59 F n nch Oceania
20 35 UAlBK .. 22.649 152 21 50 f08CX • 102.900 443 41 43

UA,6HAC " 19,864 290 18 35
UAICS 14 212.705 721 39 112
UWIAR •. 223.350 704 40 110
UWI0P .. 13.514 324 36 10
UA4AU " 28,008 188 23 49
UY3NN .. 12.816 165 14 44
UK3YM" 4.623 112 9 31

31101 UK6HA,A " 1.581 40 10 21
38 109 UV3GW 7 18,910 240 15 41
36 93 UA3XII " 12. 198 115 12 45
33 14 UW31" 3.8 20,691 349 10 41
12 25 UA4PW " 8.595 148 8 31
9 21 UK6lEl .. 8.008 153 1 31
5 1 UW3RR .. 2,520 65 8 32
5 27

16 55
4 32 UR2m
2 9 UR200

UR2lG

Swed~n

Swit.z~f1.nd•517,650 1019 100 222

Spein HB9UD Of 68.794 221
A HB9'X .. 29.260 211

2.744.1192399 125 344 HnlY 21331.776934
.. 37,962223 30 81 HB9AEB .. 66.200248
.. 31 ,490164 23 71 HB'DX .. 53.156 201

14 30.705 102 22 67
3.8 11,088 230 12 ...

EMLH

Joe, OOS8A talki ng him
telf to the top spot in the
competition from Le banon.

El3'"
El3DI
£A2JP
ElIF1

H89ASIC

47 71 t.tvia
211 50 UQ2DY A 53.&25 293 35
3S 101 IIQ2GDT 28 5.334 89 14
26 74 UQ2Cll 14 10.534 171 11
29 68 UQ2JCU 3.1 3,904 113 6

L it h ua n ia
UP20U , 265.716 697

37 72 UP2SA .. 73.812 363
UP2l'D za 9.360 15

S115AD I Wale. UP2PBI .. 6.324 62
1,320,50'6 1398 105 276 GW4BU 28 lOl,885 456 24 11 UP2PY •• 4.821 57

SM3B II "649.020893 92 255 GiW31QH
SM7WT .. 502.058 598 114 259 14 38.109 299 ZO 49 UP2PAD 15.444 330
$MSCMP " 283.240 593 79 213 CW3lQ" 3.'
SK6AW .. 82,665252 50 115 3.' 11.088 251 7 35 Moldavia

(Op, . SM6CV£) UOSOAO • "'270432
5"5[00" 75,048 331 37 69 Yucoalavia U058l .. 36.951 205
SM4CHM " 43,200 182 41 94 TU3EY A UOSOAA 28 3.696 14
SM6eRA .. 34,500 204 35 80 1,909.805 1620 128.]C3 UOSOAK 14 1.653 19
SM1TV .. 31, 753 136 37 76 YUlU.. .. 250 ,047 578 63 126
SM7 BGF .. 30 ,295 161 35 48 YUZOe .. 150 ,615 333 65 140
SMlDB" " 28.1372 12 26 57 YUINPG .. 72,940221 60 99
SM78BV .. 24.090 83 44 66 TUlTYP 28271,..439 814 30 89
$M4CMG " 23.976123 27 41 TUIODO .. 75.095 J02 32 83
SMliICGO" 18.304 151 28 16 YU2HOE .. 26.499 145 24 49
SM680W" 16. 530 12 39 56 YUINIR " 1.419 19 11 18
SM6CTO .. 15.108 92 26 40 YU2CAW
SM4AlD .. 13.398 101 21 60 21 211,576876 28 71
SM1CYP " 5.208 55 23 33 YU3m •• 34.113 233 23 44
SM10Y .. 3.818 31 20 26 YUINYII 14
SII1BGA." 2. 684 41 15 29 310,400 1043
SII5M,Y " 1.728 46 9 23 YU2RKC " 20,022 189
SII1RS" 518 12 9 8 YU3TKT " 2.960 16
SMSCSS 21 130,476 374 33 98 YU2BH! 3.1 7,992 190
SII6CWK" 62,652 180 31 101
SM6CJK .. 24,012 101 29 13

SII' BDS .. 21,420116
SM1BEX .. 21.075 122
SII 6FYJ .. 15.594 92
$M5DUT " 8.910 70
SII6CKU 21

419,0419 1044
SII1DNl .. 144 ,375444
SM5CEU .. 32.307 183
$MiJHl .. 4.429 59
SM1All " 2.904 42
SMSCNQ

14201.414799
SMIIA IU .. 150,969 458
SII5ACQ .. 147.576609
SII1ACB .. 108,010 430
SM5GA .. 9,694 125
SM5CYC " 1,770 47
SM3BUS " 252 1
51158RS 1 2.816 79
SIII5Gl 3.8 25,489 332
SM1EJO .. 10.584 294
SII' BYO " 264 25
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BY JOHN A ATTAWAY,· K4IIF

THE Sept. 19, 1972 issue of the weekly West
Coast DX Bulletin presented a breakdown of
the top spots on the A.R.R.L. OXCC Honor
Roll according to the 10 U.S. call sections.
They ranked as follows: W2-71 slots, W6-
66, W4-37, W8-34, WS-33, W9-28,
WI-23, Wj\-21, W3-16, and W7-1S.

This started us speculating on who is work
ing WAZ these days, We checked our records
for the past year to get a representative sam
ple and came up with the following numbers
of WAZ certificates issued to hams in the vari
ous U.S. call areas: W4-29, W6--21, W2
20, W8-17, W9-17, W3-16, WS-14,
W7-IO, Wll--9 and WI-9. With the 4 area
tops and the OX Editor a 4-lander who can
say that "a prophet is without honor in his

t .. H' H'I"own coun ry, I, I. . .

We also checked the WAZ output from
other countries and found that the West Ger
mans make it no contest. The standings were
as follows: West Germany-c-Sfl, U.S.S.R.
34, Japan-28, Sweden-l7, United King
dom-IO, Czechoslovakia-IO, New Zea
land-IO, Canada-9, Australia and Prance
- 8 each, Norway, Yugoslavia and Italy-7
each, and East Germany-S. South and Cen
tral America together accumulated 12 certi
ficates and Africa garnered II.

Thus the world's highest concentration of
active OXers is definitely to be found in West
Germany. We would have thought that Japan
would be very close, but the figures say not.

Oe Extra
Most DXers are also active contest opera

tors, partly because many OXpeditions are
scheduled for contest weekends, and partly
for the love of competition. Don't let that
competitive urge push you into forgetting the
new FCC regulations on proper identifica
tion. The following, taken from the Western
Washington OX Club publication Totem Pole
will serve as a reminder :

· P.O. Box 20S, Winter Haven, FL 33880

The CQ OX Award Program

C,W, OX 2XSSB OX
116-WASRTG 27S-18YRK
117-W~MHK 276-WB90VV

277-WASRTG
278-W3YMB

Endorsements
5.s.B: 18YRK-27S, WASRTG-200,
W9GH0-200
Low Band: WSQBM
Application Blanks and rules for the CO OX
Award may be obtained by sending a busi
ness size, self-addressed, stamped envelope
to Award Manager, P.O. Box 1271. Covina,
CA 91722 or to the OX Editor.

FCC Has Ears-Ken, W7BRU
"After 20 years of amateur radio I have

had the misfortune of gelling an FCC notice
of violation. I mention it to provide a remind
er that there are monitoring stations that do
listen. I was cited by the Grand Island, Neb
raska monitoring station for violation of rule
97.87(a), 'Failure to transmit, at the end of
an exchange of transmissions, the call sign of
the station or stations with which communi
cation was established.' I called CR7GJ in a
pileup at 21270.7 kHz (PCC measured) and
when he came bfck to me I gave my call sign
and his report and said 'go ahead.' He gave
me my report and said QRZ. This was during
the ARRL test on 3/4/73 atl814 GMT. Since
this is a fairly common violation heard in con":
test operating, I tliought it worthwhile to pass
on for everyone's benefit."

We appreciate Ken's willingness to share
this warning with all of us. Keep it in mind as
the fall contest season approaches, and for all

Respl, DU7ER. is a doctor in the Philippines.
about 600 miles south of Manila. This photo was
token by Kenny. K60PG. during his recent visit

to the far east.
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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 Prefix List. Scores are based on the
current prefix total regardless of an operators all-time prefix count.

YUIAG 655
WB6DXU 631
CR n K 613
14LCK 608

W3ARK 620
K2ZRO 612
VOtAW 605
WA6JVD 602
VE.&OX 600
OK2QX 600

K'BLT 788
WA6EPQ 709
K2ZRO 708
PAIVB 707
W6NJU/6 706
W9ZTD 100
W 8G,MK 683
WA,CPX 656
WA2EAH 650

W 61SQ 666
16S F 658
SM5BNX 652
W 41C , 652
KILWI 629
W 8GMK 628

WIAUB •.......••785
K2AAC 788
WB4KZG 780
SM7TV 752
K6SDR 750
K8UDJ 750
CT I L N 749
WA5LOB 749
PY4AP 735

IIZV 716
ZL3Ng 685
OKIMP 680
W 6RKP ........•.•.678
18YRK 662
W 6TCQ 651

the latest Minerva flap, fi nd a friend who sub
scribes to Barron's, the national business and
fina ncial weekly published by Dow Jones and
Co., Inc. The March 26, 1973 issue had a
very informative article on pg. 5 which details
the participants and their objectives. Of par
ticular interest to DXers is the fact th at the
group is also interested in T l9-Cocos Island,
another very rare DX country, and is dicker
ing over a purchase of that island from Costa
Rica.

The object of the Minerva effort was to
found a free enterprise Republic without
taxes, welfare, tariffs or regulatory agencies.
The chief participants include Michael Oli
ver, 44 a Carson City, Nevada author, land
developer and coin dealer, Morris C. Davir
47, co-owner of a flight school and Presiden t
of Caribbean-Pacific Enterprises, a Nevada
based corporation claiming the reefs. and
Thomas M. Taylor, 33, partner of Intrna
tional Maritime Legal Research.

Other interested parties include Texan M .
Coke Reeves, Floridian Roger W. Adair,
Rich ard J. King of London, England, Thur
low Weed of Ohio and Californian Robert E.
Marks. Wood and Marks actually planted the
Minervan flag on the reefs claiming them for
Caribbean-Pacific, who estimates th e cost of
creating land on the reefs to be about SIS ,000
per acre.

SSB
PA'SNG 758
W 41 C 750

CW
K ISIf N 715
O K2DB 693
YUIAG 693
K2AAC 686
VOlAW 681
WA6MWG 674

MIXED
W 4I C 850
W4WSF •.........830
W4BYU •.•.......824

WA5LOB 747
KI SHN 737
G3DO 719
14ZSQ 719

W9WHM 811
G3DO 810
W 61SQ ..••.....•..803
w aGJY 797
WA'KDI _ 790

16SF 814

Cosey, YB9UA,
has bee n an en
th usi astic CQ
subscriber in In
donesia for 01
most 3 ye ars.

(Photo vio
K60PGI

K2POA 833
W'YDB 809
DLIMD 805
IfPtJ C 800
F2MO 780
W 3DJZ 161

ON4QX 916
W4CRW 900
KtSIIN .•.•........893
DLI MD 892
PA'SNG 882
YUIAG 875
DLlCF •..•..•.....872
W 6TCQ ••.•..._ 855
W 4BQY 854

K7ABV 7.& 5
W 4BYU 144
WB2FMK 740
W 9fo'D 740
DJ7CX 730
G2GM 728

W4NJF 1031
CTIPK 930
DL901f 890
W9DWQ 88 1
I'AMU 863
18KDB 839

W4LRN 12,25
VF..3GCO .1014
F9 RM 1003
W2NUT 967
WA6MWG 962
W8LY 959
W3PVZ 938
DJ1CX ..........•.930
w aRDe 929

W 8LY 953
W 8KPL 910
DLIQT 861
W2HO 825
ON4QX 823
W2AIW 818
VKSAIfQ 809
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the latest contest information consult Frank
Anzalone's column elsewhere in this issue.

Amateur Radio Elsewhere:
Republie of Minerva (et Coeos?)

Minerva Reef, located in the South Pacific
260 m iles southwest of Tonga and 380 m iles
southeast of Fiji, has been one of the more
controversial DX countries since it was added
to the country list during Don Miller's great
worldwide DXpeditions of the mid-60's. It is
now a 'deleted country,' but has been very
much in the news recently as the result of
attempts by an American financial group to
c reate solid ground on the reefs and proclaim
a new Republic. T hese attempts were stoutly
resisted by. the King of Tonga, 6 ft. 4 in. ta ll,
weight 350 pounds, who claims the reefs as
part of his own kingdom.

If you wish to really dig into the details of



At press time the Minerva deal is very
much up in the air. The King of Tonga dis
patched his navy to remove the Minervan flag
from 2 concrete platforms erected by the
Caribbean-Pacific group Negotations with the
King are reported to be in progress, but mean
while etTorts are underway to purchase Cocos
for a reported $1,000,000.

A feature of the proposed constitution for
Cocos includes a provision that "all commu
nication systems would be privately owned
and operated on a competitive basis," with no
regulatory agencies such as the FCC. From
this one might assume that there would be no
licensing problems for amateurs. However,
before finalizing your immigration plans be
aware that Cocos has 160 inches of rain per
year divided between two seasons, the rainy
season and the wet season. Peace!

80 MelerWAZ
Toughest of the Single Band WAZ Awards

will be the 80 Meter C.W. WAZ Award and
the 80 Meter Phone (s.s.b. + a.m.) WAZ
Award. However, with the sunspot cycle
heading for a bottom, DX on 80 and 40
should continue to improve as it worsens on
10, 15 and 20, and we think the 2 plaques will
be won within 2 years. In scanning over re
ports which have come in recently, we find
the following stations active in the zones
which will be most difficult from North
America. Reports from the easier zones such
as 1-6, plus the South and Central Ameri
can Zones 7- 13, th e European Zones 14
IS, Zones 30, 31 & 32 in the Pacific, Japan,
Zone 25 and South Africa, Zone 38, are not
presented. Where possible, information on
stations using both modes is presented for
each zone. The December, 1972 issue of CQ
has complete rules for the Single Band WAZ
Awards. Reprints of the rules and application
blanks may be obtained by sending an s.a.s.e.
to the DX Editor.
Zone 16: Phone-UZSJF, 3783 kHz (0430)

plus many UAI-6 stations.
C.W.-UA2FAA, 3506 kHz (2228), UC2CS,

3511 kHz (2250), UK6LAZ, 3527 kHz
(0125 ).

Zone 17: Phone-Ul8ZAA, 3635 kHz,
UM8MAF, 3635 kHz.

C.W. - UJ8JAU, 3511 kHz (2120),
UL7GW, 3505 kHz and UJ8RAB, 3501
kHz.

Zone 18: Phone-No reports.
C.W.-UAjlAG, 3510 kHz.

" Figures in parent heses are times in GMT.

A pleasant repast at a Son Francisco Pu b. Left
to right are Bob Thompson, K6SSJ. Chairman of
the Fresno OX Convention held on April 7 and 8,
John Attaway, K411F, OX Editor of CO. Iris Col
vin, W6DOD. President of the Northern Califor·
nia OX Club, and Lloyd Colvin, W6KG, OM of
the NCDXC President. (Photo courtesy Smitty,

W6JZUJ

Zone 19: No reports on either mode.
Zone 20: Phone---{)D5BA, 3790 kHz and

4Z4JT, 3790 kHz.
C.W. - ODS LX, 3527 kHz (0400) and

Y02ASZ, 3534 kHz (0313).
Zone 21: Phone-YA lOS, 3791 kHz (0250),

EP2TW, 3795 kHz and 4W IAF, 3785
kHz.

C.W.-UD6CN, 3510' kHz (0705) and
UF6FAG, 3502 kHz.

Zone 22: Phone-VU2BX, 3890-3900 kHz
and 4S7 AB, 3797 kHz.

C. W . VU2KV, ·3692 kHz and 4S7 DA, 3504
kHz.

Zone 23: Phone-No reports.
C.W.-JTjlAE, 3507 kHz (0700).
Zone 24: Phone-VS6DO, 3796 kHz (1040)

very active, and BV2USA, 3814 kHz
(1211).

C.W. CR9AK, 3511 kHz (0329)

The WAZ Progrom

5.5.B. WAZ
1086 VK5QB 1089 .w6LQC
1087 W5FL 1090 G3YBH
1088 .wA7DRP 109l... MIB

C.W.-Phone WAZ
3542 W7ULC 3546 W4KN
3543... WB2AIO 3547 JA8JO
3544 W5ZWX 3S48 SM6EOC
3S4S W3B BO 3S49 0Z7HT

Complete WAZ rules are shown on pages
64-66 of the June, 1970 issue. Application
blanks and reprints of the rules may be ob
tained by sending a self-addressed, stamped
envelope to OX Editor. P.O. Box 205, Winter
Haven, Aorida 33880.
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Rare Prefix News
The CQ Worldwide WPX Contest in

March produced a wide range of unusual
prefixes, particularly from Portugal and its
provinces where the licensing authorities
were unusually cooperative this year. Per
haps our old friend Jim, CTIOF, can give
us some background on this. In Portugal
proper, the CT7 prefix was used, and
CT7SH (QSL via CTIVE) and CT7ZG
were particularly active.

Among the Portuguese overseas provinces.
CR6LF was very active from Angola using
the call CQ :LF, and from Mozanbique,
CR7IK and CR71U were pouring on the
coal as XX7IK and XX7IU, respectively.

U.S.S.R. stations were using their 4J and
4L prefixes widely in the contest. 4J9B and
4LJZ were particularly strong.

Some other good WPX catches reportedly
recently include Ell AA on 160 meters.
GW6GW on 80 meters, HAl ~~KJW, IA5
TEZ, IC8DAG. JR61U, JX8FG. KA6VI,
KZ~WPX, OK5BCO, SK2DR, SLJAE,
SK7BY, TE2CF, VA3JJ, ZX7AAD,
4A4AA/I, 4M5BPG and 9H5D.
BF-BV: The Peoples Republic of China
has indicated a new callsign system for
amateur radio licenses. The letter B will be
followed by a second letter indicating the
Province, followed by 1 digit and the letter
A plus second or third letters as necessary.
The Province lellers will be as follows:

Zone 33: Phone-<:N!.BF, 3799 kHz (0615)
CN8HD, 3791 kHz (0500) and 7X~GM,

3799 kHz.
C.W.-eT3AS, 3510kHz.
Zone 34: Phone-ST2SA, 3790 (0445).
C.W.-No reports.
Zone 35: PllOne-ZD3D, 3777 kHz (0335

& 0635), 6W8DY, 3791 kHz (0700), very
active.

C.W.-9L1GC, 3510 kHz (0140), EL~R.

3507 kHz (2200) and 5T5CJ, 3530 kHz
(0700) .

Zone 36: Phone-9J2TC, 3795 kHz (0415).
C.W.-TR8MC. 3502 kHz (0255).
Zone 37: Phone CR7GJ, 3797 kHz (0415)

and 5X5NK. 3793 kHz (0420).
C.W.-5X5NK, 3507 kHz (0400).
Zone 39: Phone-No reports.
C.W.-FR7ZL, 3502 kHz (0325) and VQ9R,

3512kHz.
Zone 40: No reports on either mode.

Your reports of rare zones on 80 meters
will be greatly appreciated.

The WPX Program
SSB WPX

746-WA2TNV
747-WA2BAV
748-DL9XW
749-WA2AUB
7SO-WB2FJX
7SI-FSDE

739-WB9EBO
740-9H4G
741-JA3FD
742-WASRTG
743-WB9EAQ
744-KS6DY
74S-WB9DVV

CWWPX
I239-WASJVO 1243-WIFLX
1240-WASRTG 1244-JA1TNV
1241-WAGEQ 124S-WASRXT
1242-W3ARK 1246-DM3SBM

Mixed WPX
387-WSZWX 390-W9KDX
388-WASRTG 391-WB2AQC
389-W4GEQ 392-WB8AAX

393-SP7ASZ

WPNX
S8-WN3SJS

VPX
S3-WDXSMS S4-DL-I3S21

WPX Endonements
ss.s: 18KDB-8oo, 14ZS0, W4WSF-7oo,

YUIAG-{;SO, W2EHB-SSO, JAIAG,
WA9VGY-Soo, W6CY0-4S0, 9H4G
400, DL9XW, WA2BAV, WASRTG-3S0.

C.W.: OK2DB-700, W3ARK-{;SO, JAI
AG, ISIZ-{;OO, GSGH-Soo, W9EVD

450, K9U1Y-400, W4GEQ-3S0.
Mixed: W4CRW-900, W4WSF-8S0, JAI

AG-7S0, W2M8-{;SO, WB2HNO, WS,
QBM, WSZWX, WASZWC, W9EVD, W9
KDX-SOO, WB2AQC, W4GEQ, W6
KYA, WB8AAX-4S0.

VPX: SP9-649-7oo, DL-I3S21-400.
80 Meters: WA2EAH, DL9XW
20 Meters: DJ4VP, W2EHB, W3ARK
IS Meurs:WA2EAH, W3ARK
JO Meters: W3ARK
Africa: GSGH
A.ia:WA6JVD, GSGH
Eurape:GSGH, WSQBM , DL9XW, W3ARK
North A merica: W3ARK
South America: I4ZSQ

Complete Rules for WPX, WPNX, and
VPX may be found on pg. 67 of the February
1972 issue. Application blanks and reprints
of the rules may be obtained by sending a
business size, self-addressed, sta mped enve
lope 10 Award Manager, P.O. Box 1271,
Covina, Ca 91722 or to the DX Editor.

Zone 26: Phone-No reports.
C.W.-XW8BP, 3S06 kHz.
Zone 27: Phone-DUIEJ, 3798 kHz (0720).
C .W.-DUIPOL, 3560 kHz (2137).
Zone 28: Phone-9M2PV, 380S kHz (1440),

YBSAAQ, 3805 kHz (ISI5), CR8AG,
3812 kHz (0600).

C.W.-No reports.
Zone 29: No reports on either mode.
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JA3AA., Isaji Shima's devotion to 160 is outstcnd
ing l Author of a 200 page JA~160 Manual, and
a frequent 160 Bulletin, he works much OX with
this fine 1 kw station on 191 0 kHz. (Photo via

WJBB)

PY1DVG, Rolf Ra sp, Ex/ swl, now S.A.'s 160
" Pri me·Move r", Co-Orga nizer with EI9J of the
annual TransEquato rial 160 Tests, ope rate s th is
fine set-up, with " Twins", PA, Inverted Vee Trans-
mitt ing Antenna, a nd Beverage for receiving.

(Photo via W JSS)

PS'W H-T·., W3DJZ
P T..MI--e/ v W 3DJZ
TYSABK- Via W8CNL
VPZMYA-To W5MYA/

K5RWK
VP2AA K- c /o K4RHL
VPSJF..-Vla WA5FWC
V IUAA-To ZIANH
XF4FFC-c / o XElJo'FC
XF4 IX-Via XElIX
XFU-ToXElJ
XW8ET--c/o JA~GRF
XX7I K-Via W7VRO
YBOABB- To WA5MUN
YJ 8F'I--e/ o W7YBX
YY4 ' .VE- To YV4YC
ZFI RR-Vis WA 2BCK
ZKZAK-To K3RLY
ZVOW H--e/o W 3DJZ
3B6CF-Via J A_CUV
SDZAN-To K6ZIF
:JElIE---e /o W 2GH K
4WIBG-Via G5SUW
5X5N K-To DJ3JV
8P 6DR--c/ o G3JUL
9E3USA-Via W 4NJF
9J2LL-To WB2ZXN
73, J ohn, K4 J1F

CN8BO-Via K7VAT
CNSIID--To W4WWD
CQ6LF--e/ o W3HNK
CR3AB-Via K3RLY
CRCiiAI-To W7VRO
CX3 RP--e/o W3UN
E A6 0G-Via WIBLV
EASBJ -To DL7FT
E LlE--e/o WDjlARO
FM7WN- V la klKGB
FPCBG-e/o VElAIH
FPI'DX- To VE6AYU
GC3EML---e/ o K9KLR
GD5BBG-Via W5MYA
GMSAXO-To WA4AUZ
I1I 7JM--c/ o K3 EST
HRI KS-V la WB6QAS
H R2WTA- To WB6Q AS
HS4 AIA--e/ o V S6AKV
JY9Vo-Via W 7JHO
J TJAE- To OKIAQN
KA ICQ- e /o WA6A HF
KAI DX-Vla WA6AHF
KJ6J:W-To WB 6QAS
KZ,WPX- c /o WA8TDY
LUIZe-Via K4MZU
MIC--To I4PrU
PJ8GQN--e/ o W2GHK
P J I BR-Via W2VIA

me to him as we swap fishing lies almost
daily.

I am always interested in reports of OX
worked by other Novices, Break in when you
hear me on the air or drop a line to Jim,
WN7UMU, 2120 Wagonwheel, Las Vegas,
Nevada 89 119.

QSL Informotion

F =Shensi, Honan ; G = Nanking; H =Shang·
hai; 1= Klangsu, C hekiang and Anhwei;
J =Hankow; K=Hupeh, Hunan and Kiangsi;
L=Chungking, Szechwan, Sikang and T ibet;
M=Yunnan and Kweichow; N =Kwantung;
O=Canton, Kwangsi and Fukien ; P =Pei·
ping and Tientsin ; Q = Hopeh, Shantung and
Shansi; R=Jehol, Chahar and Suiyuan; S=
Kansu, N ingsia and Chinghai; T =nine N E
provinces; U = Sinkiang and V= T aiwan.
CIl: Special prefix fo r Prince Edward Is
land to celebrate 100 years as a province of
Canada.
IV5: Special prefix for Radio Centenary of
Lido Camalone, Italy.
JR6: JR61U reported on 21269 kHz at
0956 GM T.

LX9: LX9L was heard on 14265 kHz at
1516 GMT.

SK2. SK20R on 14217 at 1859 GMT.

VA3: VA3JJ, 14020 kHz at 1940 GMT.

VY4: A special Venezuelan prelix. YY4CVE
wasYV5CVE.
ZT5: A new prefix for Israel. ZT5EC has
been active.
ZX7: ZX7AAO was heard on 21230 kHz
at 1315 GM T.

5Y4X: This is a commemorative prefix for
the 10th anniversary of the independence of
Kenya. 5Y4XKL is 5Y4K L, QSL to Box
30214, Nairobi, and 5Y4XOB is 5Y40B,
QSL to Box 540, Nairobi.

OX In The Novice Bands
From Jim , WN 7UMU

ZS6AFC remains very workable between
21110 and 2 1125 daily. He has a terrific
signal for WPNX and WAC chasers. New
to the 15 meter Novice band is IT 9CKA
from Sici ly whose signal is 2nd only to IjlZQ.
Scotland remains an easy catch with Ed, G M·
2HCZ, operating around 21107. Two Suri·
nam stations are frequentl y in the Novice
bands. These are PZIAH and PZ9AB who
frequently are heard near 211 83. A good
snag for any amateur is loop, PJ2JW, who
is often found on 15 meter c.w. East coasters
should continue to keep a weather eye out
for KG6AAY on Guam, a super QSLer who
operates in the vicinity of 2 1125. Forty
meter N ovice DXers can pick up a quick
country from WN80PK/KP4.

If anyone needs N ew Zealand my very
good friend and fishing buddy, Bryce,
ZL3JC, is on almost daily exce pt when out
of town on business. His favorite time is
0000-0130 GM T , but they'll have to beat
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LAST MINUTE FORECAST
Day.t~Day Conditioru Expected For

All l1Qt.1 978

Rolin, cl Forecast Qu,JlUy
(4) ( 3) (2) ( 1)PrOpal alion Index .

Dot e AlIl gaut

Above Normal: 18-19.
21·22.25

Normal: 1·2 .6-7, 9,
12·14. 16..17. 20. 28·24,
26-29

Belew Normal : S. 5. 8,
I G-11, 15, 30

DilJturbed: 40,81 D
Wht"re ez~ct{'d ~onal qllQlit~ Is:
A-Excellent opening. exceptionally strong. steady

signals. . I . h
B-Good opentng, moderately strong Slina 5 Wit

little fadio s: and noise.
C- Fair opening, signals bet~een moderately st rona

and weak , with some fading an~ norse . .
D-Poor opening, signals weak With considerable

fading and noise.
E-No opening expected.

HOW TO USE THIS FORECAST
1. Find propogati07t iruhz ~iated with par-tie

ular band opening (rom P ropaeation Cha rta a ppear
InK' on the following pagetl.

2 With the p ropa gatio7t iftd~z. use the above table
to find the exPt'CtPd s ignal quality aescelated with
the particular o~nlDJt for any day of the month.
f 'or example. all openlnp lIhown in the Charts with
a propagatio7t iftdez of (4) will be good on August I
and 2. Fair on August 3 and Peer on August 4. etc,

For updated infonnation dial At'f'a Code 516-883·
6228 for DIAL-A·PROP. or eubeertbe to MAI L-A·
PROP. P .O. Box 86, Northport, N .Y. 11768.

ranging between approximately 500 ~nd

1300 m iles, with some openings extending
out to about 2000 miles. Most of these open
ings should take place during the hour~ of
daylight, but some may also be possible
during the night. . .

Since the summer propagation season IS

expected 10 end by mid-September, this
month's DX Propagation Charts cover only
a one month period, ra ther th an the usual
two month span. Short-skip Charts for
August appear in last month's column.

V.H.F. lonosphe ric Openings
Some fairly good 6 meter short-sk ip open

ings should continue during August, as a
result of sporadic-E ionization. These open
ings normally extend over a range of ap
proximately 750 to 1300 miles, bolt dUrin~

periods of especially intense sporadic-E IOni 

zation 6 meter "two hop" openings may
take piace up to distances of approximate~y
2500 miles. Occasional 2 meter short-skip
openings may also be possible over a range
of about 1200 to 1400 miles. .

One of the year's most prolonged and in
tensive meteor showers, the Perseids, is ex
pected from August 10th through the. 14th.
Maximum intensity should occur, With an
average of fifty meteors an hour, at 5 A.M .,

Propagat ion
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BY GEORGE JACOBS,· W3ASK

T VPICAL summertime DX propagation
conditions are expected to continue through
August.

A few 10 meIer openings should be pos
sible to southern and tropical areas during
the afternoon.

More frequent 15 meter openings arc ex
pected, with the band peaking during the
late afternoon.

T wenty meters should continue to be the
best DX band during the month. Good-to
excellent openings arc forecast to most areas
of the world during m uch of the daylight
and evening hours. Peak conditions will DC·

cur shortly after sunrise, local time in the
USA, and again during the later afternoon
and early evening hours. To many southe~

and tropical areas 20 meters should remain
open through most of the hours of dark
ness as well.

Some fairly good 40 meter DX openings
are forecast for the early evening hours, with
conditions improving during the hours of
darkness and through the sunrise period.

Despite seasonally high sta tic levels, some
fai rly good DX openings should also be pos
sible on 80 meters during the hours of dark
ness. Condi tions should peak just as the sun
begins to rise on the ' light" side of the path.

It 's sti ll too early for 160 meter DX open
ings, but an occasional one should be pos
sible during the hours of darkness and the
gsunrise period.

For short-skip ope nings less than 250
miles, 80 meters should be optimum both
during the day and night. For openings be
tween 250 and 750 miles best bet is 40
meters during the day and 80 at night. For
d istances beyond 750 miles, 20 meters
should be best during the day and 40 meters
at night.

Considerable short-skip openings are a1so
forecast for 10 and 15 meters over distances

° 11307 Clara Street, Silver Spring, Md. 20902



EST on August 12th. Ionization produced as
these meteors enter the earth's atmosphere
should be sufficient to make possible num
erous meteor-scatter type openings on the 6
and 2 meter bands. T he range of these open
ings could be up to several hundred miles.

A seasonal improvement in conditions for
trans-equatorial (TE) openings should be
noticeable by late August. Occasional open
ings towards South America should be pos
sible on 6 meters between 8 and II P.M.,

local standard time.
There's a possibil ity for some auroral

scatter propagation on the v.h.f, hands dur
ing August when the ionosphere is below
normal Or disturbed for h.f. propagation.
These openings can range from a few hun
dred up to about a thousand miles. Check
the "Last Minute Forecast" appearing at the
beginning of this column for the days that
are expected to be in these categories during
the month.

Sunspot Cycle
The Swiss Federal Observatory at ZUrich

reports a monthly mean sunspot number of
58 for April , 1973. This results in a 12
month smoothed sunspot number of 60,
centered on October, 1972.

A smoothed sunspot number of 40 is
forecast for August, 1973, as the sunspot
cycle continues to decline.

For more up- to-date propagation data,
call DIAL-A-PROP at Area Code 516-883
6223. For hard copy weekly forecasts sub
scribe to MAIL-A-PROP. For a sample
forecast send an sase (ainnail if more than

How T o u se THE DX PROPAGATION C IIA.n
1. Use Chart a pp ropriate to your transm itter

loca tio n . The Easter n USA Chart can be used i n the
I . 2. 3 , .e. 8. KP4 , KG4 a nd K V4 call a n-lUI in the
USA and adjacent call an'aa in Canada; the Central
USA Chart In the 5. 9 a nd 0 areM : the Wt"lIu-rn
USA Chart in the 6 and 7 areas. and w ith somewhat.
1_ accu racy In the KlI 6 and K L 7 areas.

2. T he predicted tim" of openinp are found
under the appropriate m et t" r band colum n 110
through 80 Meoters) for a p"rtieular DX rt"gion. IlS
show n In the lef t hand column of the Charta. An •
Indicate- 80 Meter openlnp. O~inp o n 160
metE'rs Ilre likely to eeeur during~ timN when
80 meter openinp a re &how n w ith. propqgatiow
i rulu of (2) . o r higher.

3. The p ropql1'llt iow i"d~z Is t he numb.r that a p.
PE'f'rI In ( ) after t he time of eeeh pr-edicted o pen
in ll. The index Indicates the number of da ll_ during
the montb on whleh the openinll Is expected to take
place, l\.I fo llows:

(4) O pen ing Mould occu r o n more than 22 daYIi
(3) .. "" between 14 and 22 days
(2) " .. .. between 7 Ilnd 13 days
(1 ) .. ".. o n leu than 7 days

Refer to t he " Last Minute Foreeaat" at the bellin
n inll of this Propall1lt ion column for the actulli da.t~1I

o n which a n openine with . s J)t"('i 6c p rop"ll1lt ion
index Is Iikdy to ceeur, a nd the sigoll l Quali ty that
u,n be ex pected,

4. T imel show n Ln the Cha rts a re in the 24_hour
system , w hen- 00 ill m id n h;l'ht : 12 is noon : 01 is 1
A.M.; 13 is 1 P.III•• etc. Appropria te 1I t4",d4rd t.ime is
used, ",ot GilT. To convert to GMT. add to the t imes
&hown in the Ilpproprlate Chart 8 hours In the PST
Zon(' , 7 In the " !IT Zone. 6 in tht' CST l o nt' a nd r; in
the f;ST lom'. Fo r E'x f\ m plt'. 14 In W,uth lnlrton. n.c.
ill 19 GMT ", n tl 20 in Loll AnKt'l" lI III 04 €: MT. etc.

3. T he Ch"rts are based u pon a tranllmitter power
of 250 watta e.w•• o r 1 kw, p .e .p. on sidd)llnd . in to
Il d ipole a n te n na a quarter_wllvd enKth Above a round
o n 160 a nd 80 m eters, a halt_wave a bove grou nd o n
40 Ilnd 20 m~rs, a nd a wavelen Kth Ilbove ground o n
IS a nd 10 m~rs. For ('ach 10 db p in Ilbove these
reference levE'I.. the p ropq l1'll tiow i"d.-z will l ncr_
by one level : for each 10 d b lou. it w ill lo wer by
o ne level .

6. PropaKlltion data eonta ined in the ChArts haa
b-n prepared from baale datil publishffi by the
Inst it u te For Teleeom mun teat tc n Se teneee of the
U.S. Dept. o f Cemmeree, Bou lde r . Colorado, 80302.

300 miles away) to MAIL-A-PROP, P.O.
Box 86, Northport, N.Y. 11768 .

73, George, W3ASK

· Predieted time. of 80 meter openmgs. Opeonings o n
160 meten are aJao likely to occur during tboae timee
when 80 meter openi ngs are shown w ith a fo recast
r ating of (2), o r h igher.

August IS-Scptember IS, 1973 Ea.tern Nil O~12 (t) 05·06 (1) 18-20 (1)
Medlter- 12·1 5 (2 ) 06-08 (2) 2~22 (2)
r am...n &: 1&-17 (1) 08·13 ~ l ) . 22-23 (I)

Time ZOne: EST (24-Hour Time) Middle 13-16 2) 21-23 (1).
Ea.. 16-1 9 (3)

EASTERN USA TO: 19-21 (2)
21·23 (l~
23-01 (2,. IS •• 40 /80 01-02 (1)

Meu r. M d . ,.. M d . ,.. Meu n W~t &: 12·18 (I) 07 ·09 (1) 12·14 (l) 1&-22 (I)....~ 12·14 (1) 08-12 (l) 04-06 (I) I S-20 (l) <Antral 18·15 (2) 09-12 (2) 14·16 (2) 22-01 (2)
Central 12·15 (2) 06-07 (2) 20-22 (2) Atrica 15-1 6 (I) 12-141 (I) 11)..17 (3) 01--(13 ill
rope 15-17 (l ) 07-09 (3) 22-01 (J) 14· 16 ce) 17-19 (4) 00-02 1)·

N orth 09-10(2) 01·02 (2) 16-17 (2) 19-21 g)
(rica 1()'12 (1) 02-<13 (l ~ 17-18 (1) 2 1-22 2)

12-13 (2) 20-22 (l • 22-00 (1)
13·16 (3) 22 -0 0 (2)· 00-03 (2 )
15·17 (4) 00-02 (1)- 03· 06 (l)
17·18 (3) Eaat Nil 09-11 (1) 12·14 (1) 20-00 (1)
18-19 (2) Africa 11· 13 (2) 14-16 (2)
tg..22 (l) 13-16 (3) 16017 (3 )

orthern Nil 09-14 (1) 0&-07 (1) 1ll-21 (1) 1S-17 (2) 17·19 W
rope I< 0 7009 (2) 2 1-21 (2) 17-18 (1) 1ll-21 (3)
ropean 0&-11 (1) 23+02 (1) 21-22 (2)

S SR 11·13 (2) 21-01 (1)- 22-00 (1)

- • •13 15 (3)
1&-16 (2)
1S-18 (1)
21-00 (1)

W
I<
Eu
I<
A

N
Eu
Eu
U
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South 1I·1S (I) .8-1. (I) .7·" (1) 20-22 (1)
Afriea 10-11 (2) 14·16 (2) 22.00 (21

11·12 (3) 1&-l7 (0) 06-02l1
12·" (4) 17·18 (2) 22·00 1)·
le·n (2) 18-23 (1)
15·11 (1) 23-01 f,)

Ol.()% 1)
Con, ral NO 08-10 (1) 06-07 (1) 04-06 (l)
" South 19-21 (l) 07 09 (2) 18-2. (1)
A ala 09-10 (1)

19-22 (l)
South· NO og-11 UI 06-07 (1) NO
...t 18·20 {l 07·09 (2)
A.la 09-10 (l)

18-22 (1)

Far Eaat NO 08-10 (1) 06-07 (l) 05-07 (I)
17-19 (1) 07-<18 (2)

.8-OjJ (0)
09-10 (2)
IIH2 (I)
17·19 (1)
19-21 (2)
21·23 (l)

South 1~18 (l) 08-14 (1) 11-19 (1) OtHl (1)
Pacific 14·16 (2) 19-21 (2) .1·.2 (2)
"New 1..18 (0) 21-00 (3) 02-05 (3)
Zn Jand 18·19 (2) 00-04. (2) 05-07 (21

19·21 (1) 04·06 (1) 07-08 (l
06·07 (2) 08-07 (1).
07·09 (3)
09·11 (2)

AuatraJ- 17·19 (1) 08-10 (1) 05007 (2) 02-04 (1)
..Ia lSo-17 (1) 07-09 (3) 04.()6 (2)

17-19 (2) 09-10 (2) 06-07 (1)
19-21 (1) 11).15 (1) 04-06 (1)-

15·17 (2)
17-21 (1)
21-00 (2)
00-02 (1)

Northern 12·" III 07-08 (1) 06-07 (2) 19-20 (l)
&: Central U -15 2 OS·10(2) 07-<19 (f.) Z0-21 (2)
South 16--16 (3) 10.13 (3) 09-11 ca} 21-03 (I)
Ame rica 16-17 (2) 13-17 (4) 11-14 (2) 03005 (2)

17·1 8 (1) 17-18 (3) "'I?1 05·07 (l)
18-19 (2) 17·21 4 21·01 (1).
19·20 (1) 21·00 (3) 01·03 (2)·

00002 (2) 03·06 (1).
02006 (l)

Brazil. 12·1 5 (1) 07-08 (1) 13·15 (1) 20·23 (1)
Arltntina. 16·17 (2) 08-10(2) n ·17 g) 23·04 (2)
Chi e '" 17·18 (l) 10013 (1) 17·18 I) 04·06 (1)
U......r 13-15 (2) 18-20 (4) 03005 (1).

15-17 (4) 20-00 (3)
17·18 (3) oo-oa (2)
18-19 (2) oa006 (1)
19-20 (I) 06-09 (2)

09-11 (1)
McMurdo NO is-is (1) 17·18 (1) 00-04 (1)
Sound. 15·17 (2) 18-19 (2)
A nt- 11·18 (I) 19-21 (I)
aretica 21·00 (2)

00002 (1)
06-08 (l)

Augusl 15-September IS, 1973

Time Zones: csr '" JIlST (24-Hour Time)

CENTRAL USA TO:

J. 1$ ,. .wIlD
Md~ M~kT. M~UT. M.....

WHtern NO 08·10(1) 05·06 (1) 19-22 (1)
&: Central 10014 (2) 06-08 (2) 22·00 (2f
Europe 14·16 (I) 08-12 (1) 00-03 (I
&: North 12·14 (2) 2 1001 (1).
A f r ica 14·16 (3)

16·1 9 (2)
19-21 (I)

1972 WWDX C.W. SCORES NEXT MONTH
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Northern NO 10-" (1) .5-0. (I) 19-<>1 (1)
Europe & ....8 (2) 21-0. (1)'
European .8-11 (1)
USSR 11·12 (2)

12·14 (8)
14·16(2)
16-17 (I)
21·23 (1)

>:ute,n NO 09-10 (I) 06-13 (1) 19-22 (1)
M editer- 10012 (2) 13·18 (2) 20-22 (I).
ranean & 12·14 (I) 18·20 (1)
Middle 20-22 (2)
East 22·23 (I)
West &: 10013 (1) 07009 (1) 12·14 (1) 19-28 (I)
Central 09-13 (2) 14·16 (2) 20-0. (2)
Af r ica 13-15 (3) 16-19 (3) 00-01 (1

15·17 (2) 19-21 (2) 22-00 (1)-
17·18 (1) 21'" (1)

.5-07 (1)
East NO 10·n (1) 12·16 (1) 20-20 (1)
Africa 12·15 (2) 16-20 (2)

16-17 (1) 20023 (I)
05007 (1)

South 10-12 (1) 07·09 (l) 05-08 (I) 19·20 (1)
Africa 09-11 ~2) 12·14 (1) 20022 ff)

11·18 3) "·17(2) 22·28 1)
18·14 (2) 17·19 (1) 21·23 (1).
14·15 (1) 2 1·23 (1!

23·01 ~2
0 1·02 1)

Central NO 07·11 (I) 06-07 (I) 06-07 (1)
" South 18-21 (I) 07·09 (2) 18·20 (I)
Allia 09-10 (I)

16-18 (I)
18-20 (2)
20021 (l)

Southeut NO 08-11 (1) 06-07 (1) 05007 (1)
AJlia 17·20 (1) 07009 (2)

09-12 (1)
19-00 (1)

Fa, NO 08-10 (I) 18-20 (1) 02005 (I)
East 14·15 (1) 20-22 (2) 05-06 (2)

1&-18 (2) 22001 (1f 06-07 (I)
18·20 (1) 06-07 (1 05·06 (I)-

07·09 (3)
.9·1. i'l
10-12 1

South 15-18 (1) 08·12 (1) 06-07 (2) 28·00 (1)
P acific 12·16 (2) 07·09 (3) 00-02 (2)
" New 16-18 (3) 09- 12 (2) 02·05 (3)
Zealand 18-19 (2) 12·18 (1) 0~7 (2)

19-21 (I) 18-21 (2) 07008 (1)
21001 (a) 01003 (I)-
OloO-f; (2) 03005 (2).
04006 (1) OSoQ6 (1)-

Aust ral· 16-19 (I) 08-10 (I) 04006 (I) 01003 (I)
aa1a 13·14 (I) 06-07 (2) 03006 (2)

14·16 (2) 07-(19 (3) 06-08 (I)
16-18 (1) 09-11 (2) 03004 (I).
18-20 (2) 11·15 (1) 04006 (2)-
20-22 (1) 15-17 (2~ 06-07 (1).

17. 19(1
19-22 (2~
22·00 (3
eo-o4\2)

N orther n 11·14 (1) 01-08 (I) 06-07 (3) 18-20 (I)
.. c.n..... 14·16 (2) 08-(19 (2) 07-09 (4) 20-2212)
South 16-18 (1) 09-12 (3) 09·11 (3) 22002 3)
America 1%·16 (4) 11·15 (2) 02005 (2)

16-17 (3) 15-17 (1) 05006 (1)
17·18 (2) 17·20 (4) 20-23 (1)e
18-20 (I) 2()'22 (3) 2J-(l2 (2).

22-(11 (2) 02-05 (1).
01 05 (I)
05-06 (2)

Brazil. 12·14 (I) 06-08 (1) 11·15 (I) 2()'22 (I)
A rgentina. 14·16 (2) 08-10 (21 15-16 (2) 22-02 (2)
Chile &: 16-17 (1) 10-12 (I 16-17 (3) 02·05 (I)
Uruguay 12·14 (2) 17·19 (4) 01-04 (1)-

14·15 (3) 19-(10 (3)
15·17 (4) 00-02 (2)
17·18 (3) 02-06 (1)
18-20 (2J 06-08 (2)
20-21 (l 08·09 (I)



Radlotel.type

Zip

11050

SIRS: My cheek (~oney oreler) for $, _
il endOleel . PI.ol e lend _

•" The New RTTY Hondboo• .

CQ Magazine
14 VANDERVENTER AVENUE

PORT WASHINGTON. 1.I.• N.Y.

Atreasury of .vital and "hard to get"
information. Loaded with equipment
schematics. adjustment procedures. op
erating procedures. etc. Avaluable asset
to both the beginning and the experi·
enced RTTY·er. Special section on getting
started, all written by Byron Kretzman,
W2JTP. a well known authority in the
field. This book is a must for your library!
Only $3.95_
-New York State residents Must add sales
tax applicable to ),our area.

"THE NEW RTTY

HANDBOOK"

~--------------------,
I I
I I
I I

I II copiel of t he I

I I
I Nam. I
I II Add. . .. I
I City Stat. IL_________ _ ,

McMurdo N. 12·14 (1) , ..17 (I) 00-05 (I)
Sound. 14-16 (2) 11-19 (2)
Antaretlea , .., 9 (I) 19-21 (3)

21-23 (2)
23·00 (1)
07-09 (1)

August IS-September IS, 1973

Time Zone: PST (24-Hour Time)

WESTERN USA TO:

I . 15 ,. ~O180
Meu ra Meter. M" en M. te,..

Wester n N. 09-10 til 05-06 fl 1~20 l'lEu",.,. UH22 06-08 2 20022 2
" North 12-14 1 08-12 fl 22-23 1
Africa 12·13 2 21· 22 1·

13·16r16-11 2
11-1 9 1
22·00 I

Cent ra l & N. 09·12 (1) 05·06 1 18-23 (1)
N orthern 06-08 2
Europe " 08-12 1
EuroPean 12·1 6 2
U SSR 15·1 6 1

21-23 1
Eutom N. 08-11 (1) 06-07 ~1 19-21 (1)
Medit.er- 07-09 2
ranea n &

~12 rMiddle 12-14 2
EM' 14·1 6 1

19-21 1
Wf'St.ern 12·16 (1) 08-10 1 12·14 g) 22-00 (1)
&: Cent ral 10011 2 14·1 6
Africa 11-18 3 1&-1 8 3

18-16 2 18·20 i2
16· 11 1 20.22 1

05-06 1
06-08 ~2
08·09 1

East N. 08-12 f11 12·16 ~ 1~ 19-21 (I)
A f rica 12-14 2 16-18 2

14-16 1 18-21 1
South 09-12 (1)

07009 {IJ 06·08 I 1~20 nAf r ica 09-11 2 12-14 1 20.21 2
11-1 2 1 14·16 2 21·22 1

1&-18 1 19-21 1 ·
20.21 1
21-22 2
22-00 1

Central&: N.
06-

10
n

06-07 1 05-07 (1)
South 1&-17 1 07-09 2
A . ia 11-19 2 09-11 1

19-20 1 16-18 1
18-20 2
20.22 1

South~ N.
06-

IO
n 18·20 n

02-06 (1)
A. ia 13-15 1 20-23 2

16-1 8 2 23000 1
18-19 1 04007 1

0"'012110.12 1
FA< N. 13-16n 060.7 r 01·02 nEu' 16-18 2 07-09 3 02-07 2

18-20 1 09-11 2 07·08 1
11-18 1 02-06 1 ·
18·20 1
20.21 2
21-23 3
23000 2
O(HU 1

South 15·18 (1) 09-12 1 03006 (I 21·22 (I
P a.cIJ'ic 12-16 2 06-07 2 22·23 1
" New 16-11 3 07·10 3 23-05 3
Zealand 11-19 4 10.12 2 05-06 2

19-20 3 12·16 1 06-07 1
20-21 2 16· 18 2 22·01 I •
21·22 1 18-20 3 01-04 2 ·

20.22 4 04-06 I •
22-01 3
01-03 2

[continued on page 78]
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Contest Calendar
BY FRANK ANZALONE.' W IWY

Calendar of Events
Aug. 4-5 Romanian Contest
Au g. 4-5 Illinois QSO Party
Aug. 11 -12 WAEDC C.W. Contest
Aug. 11-12 Western Electric QSO Party
Aug. 11-\2 Space Cadets QSO Party
Aug. 18-1 9 SARTG RTTY Contest
Aug. 18·19 New Jersey QSO Party
Aug. 18·19 Trinidad & Tobago Party
Aug. 18· 19 QRP ARC Contest
Aug. 25-26 All Asian C.W. Contest
Sept, g·9 WAEDC Phone Contest
Sept. g·IO Four Land QSO Party
Sept. 15-16 Scandi navian C.W. Contest
Sept. 15·16 Space Net VHF Contest
Sept. 15-17 Wash. State QSO Party
Sept. 15-17 Pennsylvania QSO Party
Sept. 19·21 YLR L "Howdy Days"
Sept. 22-23 Scandinavian Phone Contest
Sept. 29·30 Delta QSO Party
Oct. 6-7 VK/ ZLlOceania Phone Contest
Oct. 13-14 VK/ZL/Oceania C.W. Contest
Oct. 13·14 RSGB 21/2g mHz Phone
Oct. 17·1 8 YLRL Anniv. C.W. Party
Oct . 20-21 RSGB 7 mHz C.W. Contest
Oct. 27·28 CQ WW OX Phone Contest
Nov. 1-2 YLRL Anniv. Phone Party
Nov. 2·5 lARS CHC/ FHC/HTH Party
Nov. 3-4 RSGB 7 mHz Phone Contest
Nov. 11 Czechoslovakian Contest
Nov. 10-11 ARRL Phone Sweepstakes
Nov. 17-18 ARRL C.W. Sweepstakes
Nov. 24·25 CQ WW DX C.W. Conlest

WAEOC OX Contest
C.W.-Aug. 11-12 Pho ne-Sept. 8-9

Starts: ooסס GM T Saturday
E nds: 2400 GMT Sunday

It's advisa ble you read the com plete in
structions given in last month's C ALENDAR,

especially the part about the QTC feature.
Log forms are available from WIWY. A

large s.a.s.e. with sufficient postage please.
M ailing deadline for your entries is Sept.

15th for C.W. and Oct. 15th for Phone. To
the DARC WAE Contest Comm ittee, 0-895
K aufbeuren, P.O. Box 262, West G ermany.

Roman ia n Contes'
Starts : 1800 GM T Saturday, Augusl4

E nds : 1800 GMT Sunday, August 5

' 14 Sherwood Road, Stamford, Conn. 06905.
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Object of contest is to work as many YO
stations in as many YO countries as pos
sible. However you are also permitted to
work other European countries as well .

The same station may be worked on each
band and mode, 3.5 thru 28 mHz.

Categories: Both sing le and multi-oper
a tor, single and a ll band fo r both divisions.

Exchange: RSm plus a p rogressive QSO
number starting with 001. In addition, YO
sta tions will include 2 letters indica ting
their county.

PoInts: Each European QSO counts 2
points, 10 points if it's with a YO station.

Multiplier: Each European country and
each YO county worked on each band and
mode.

Final Score: The sum of QSO points
limes the total multiplier from each band.

Logs: Use a sepa rate sheet for each band
or m ode and fill in multiplier column only
first time a new country or county is
worked. A sum mary sheet showing the
sco ring, equipment description. and a signed
declaration and you r name and address in
BLOCK LEITERS is also requested.

Awards: Certificates to the top sco rers
in each country and each classification. And
a Crystal Cup to the over-all champion.

Mailing deadline is Sept. 1st to : Romanian
A mateu r Radio Federation, P .O. Box 1395,
Bucuresti 5. Romania.

Scandinavian Conte st

C.W.-Sept. 15-16 Phone-Sept. 22-23
Starts : 1500 GM T Saturday
Ends : 1800 GM T Sunday

This is the contest in which the activity
is concentrated in working the Scandinavian
countries on all bands. Full details will be
given next month. Rules a re the sam e as in
previous yea rs.

This yea r however logs go to' The NRRL
Contest Com m ittee, P.O. Box 21 , Refstad,
Oslo 5, Norway.

1972 WWOX PHONE SCORES on p. 50



Western Electric QSO Party
1800-2300 GMT Saturday, August I I
1800-2300 GMT Sunday, August 12

T his activity is for the employees and
retirees of Western Electric, Bell Tel. and
Teletype Corp. systems. With a membership
of over 2000 hams, we feel justified in
making this announcement, even though
QSO exchange is limited to above groups.

The VHF and RTTY section is scheduled
for the above period. The C.W. and Phone
section will be held on the week-end of Oc
tober 6-7.

VHF will be on all bands, 6 meters and
up. RTTY on 3605, 7140, 14085, 21095,
28095.

Exchange will be QSO no., (starting with
001) name and location symbol.

The Traveling Works Trophy will be sent
to the location having the highest works lo
cation score. There are also awards for in
dividuals in the different categories.

It is suggested you write your local co
ordinator or K4JO for more detai ls and
list of location codes.

He can be reached as follows : E. Valen
tine, Dept. 7272, Host Coordinator, CQ-WE
73, clo Western Electric Co., 2400 Rey
nolda Road, Winston-Salem, N.C. 27106

Space Cadet QSO Party
Starts : 000 1 GMT Saturday, August II
Ends : 2359 GMT Sunday, August 12

T he Space Cadets of America, a relative-
ly new and small organization. trying to
find a place in the sun, organized this party
to stir up some interest in the US and
Canada.

Operation will be on all bands, both
phone and c.w. Contacts with the same sta
tion on different bands permitted for QSO
credit.

Exchange: QSO no., RSm and ARRL
section. SCA members will also include
their number.

Scoring: QSO's times number of SCA
members worked for non-members. SCA
members will total number of stations
worked for thei r score.

No frequencies were given. This being a
small group it would have been advisable
to set spot frequencies for operation. (The
Space Cadet Net is on 7295 at 2100Z daily)

Awards: To the top five non-member
scores.

1972 WWDX C.W. SCORES NEXT MONTH

Mailing deadline is Sept. 1st to: WB9
BBC. 11 09 Sherman Ave., Janesville, Wis.

S.A.R.T.G. Rnv Contest
Three Periods (GMT)

o-o800סס0 and 1600-2400 Sat. , Aug. 18
0800-1600 Sunday, August 19

This is the 3rd contest sponsored by the
Scandinavian Amateur Radio Teleprinter
Group.

Use all bands, 3.5 thru 28 mHz. The
same station may be worked once on each
band for QSO and multiplier credit.

Classifica tions: Single operator, (a) less
than 100 walts input, (b) over 100 watts in
put. Multi-operator, (c) single transmitter.
And s.w. l.'s.

Exchange: QSO no., and signal report.
Points: QSO's with own country, 5 points.

With other countries on same continent, 10
points. And with other continents, 15 points.

Multiplier: Each country and each W I K
and VE/VO call area. (DXCC and WAE
country list)

Final Score: Sum of QSO points frim all
bands times the multiplier fro m each band.

Awards: Certificates to the top station in
each class in each country and WI K and
VE/VO call areas. Additional awards if
warranted.

Points and position achieved in this con
test may be included for the 1973 World
RTTY Championship.

Contest contac ts may be applied for the
RTTY WAC Award and the Scandinavia
RTTY Award. Include 2 IRC's for mailing
of the WAC. A fee of $1.00 or 10 IRC's
is requested for the WSRY. (work ing 8 dif
ferent Scandinavian stations.

Applications and contest logs go to:
SARTG Contest Manager, BO V. Ohlsson,
SM4CMG, Box 1258, S-710 41, Fellingsbro,
Sweden.

New Jersey QSO Party
1900-0600 GMT Sat.! Sun., Aug. 18/19
1200-2300 GMT Sunday, August 19
This is the 14th party sponsored by the

Englewood ARA. Phone and c.w. are con
sidered separate bands. The same station
may be worked on each band and mode
and N.J. may work in-state stations for
QSO and mul tiplier credit.

Exchange: QSO no., RSm and QTH.
County for N.J., ARRL section or country
for others.

Scoring: US and VE contacts count I
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SAC 1972 Contest Results
P hone W3YHR 768

W4JUK 8 W4WSF 1668
W6DGH 245 WB4RUA 288
W6DQX 18 VE6BU/W5 10
K9ECE 240 W6DQX 140
W_BMM 182 W6DG H 32

W8MBB 189
c.w. K9ECE 2055

KICPF 1296 W9ITD 320
WB2VYA 3570 VE3GCO 756
K2BQO 810 VE2AFC 176
WB2HGV 145 VE6AYU 18

point, OX 3 points. N.J. mult iply total QSO
points by ARRL sections worked. (max. of
74) KP4, KH6, KL7 and KZ5 count both
as a 3 point QSO and as a section multiplier.

Out-of-stale stations mul tiply nu mber of
N .J . QSO's by N.J. counties worked. (max.
of 21)

Frequencies: 1810, 3535, 3735, 3905,
7035, 7135, 7265, 14035, 14280, 21 100,
21355,28100,28 :00 and 50-50.5, 144-1 46.
(Phone on even hours)

Awards: Certificates to the top scorers in
each N.J . county, ARRL section and OX
country. Novices and Technicians will also
be awarded .

Indicate each multiplier the first time
worked. A summary sheet and check list
of QSO's made is also requested.

Stations planning activity in New Jersey
are requested to advise EA RA by Aug. 5th
so that coverage of all counties may be
planned.

Logs must be received no later than Sept.
15th by the Englewood ARA, 303 Tenafly
Road, Englewood, N .J. 07631. Include a
large s.a.s.e. if results are desired.

Trinidad & Tobago QSO Party
Starts: 0000 GMT Saturday, August 18
Ends: 2400 GMT Sunday, August 19

This QSO Party has been organized by
the Trinidad & Tobago A.R.S. to com
memorate the 11th Anniversary of the In
dependence of Trinidad & Tobago.

Operation is on phone only, 10 IhTU 80.
Excha nge: Usual five figures, signal re

port plus 3 digit QSO nu mber starting wi th
001.

There is no scoring system but certificates
will be awarded as fo llows: To each OX
station working 5 or more 9Y4'5. Contacts
with the same station may be made on dif
ferent bands for credit. (Cross band opera
tion not permitted)

OX stations working 9Y4's on five bands
will receive a separate certificate and QSL
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cards for the contacts made.
Log only is required for the first award,

log and cards for the five band.
A remittance of $1.00 or IRC equivalent

is requested if you are eligible for an award.
Mailing deadline is October 15th to:

S.T.A.R.C., P.O. Box 131 , San Fernando,
Trinidad, West Indies.

QRP ARC International
Starts: 2000 GM T Saturday, August 18
Ends: 2400 GMT Sunday, August 19

T his is the annual contest fo r the QRP
ARC Internati onal and open to all amateurs.

Exchange: RS(T), state, province or coun
try, JRP number and power input. Non
members use "N M" instead of QRP num
ber.

Scoring: Each QRP member worked
counts 3 points, non-member QSO's 2
points. The multipl ier is determined by the
states, provinces and countries worked on
each band. (The same station may be
worked on each band for QSO and multi
plier credit.

There is also a power multiplier as fol
lows: Over 100 watts input, no multiplier.
25 to 100 X 1.5; 5 to 25 X 2; 1 to 5 X 3;
and less than I watt X 4. (p.e.p. double)

Final score: QSO points X multiplier X

power multiplier.
Frequencies: C.W.-3540, 7040, 14065,

21040, 28040. s.s.b.-3980 7280, 14330,
21430,28600.

Awards: Certificates to the highest scor
ing station in each state, province and
country. Also 2nd and 3rd place where ac
tivity warrants. The lowest power station
with at least 3 skip QSO's will also be
awarded.

A summary sheet with equipment de
scription and a signed declaration is also
requested.

Mailing deadline is Sept. 25th to: J im
Hadlock, K7JRE, QRP ARC Contest Chair
man, 3701 S.W. Morgan St., Seattle, Wash.
98 126

All Asian OX C.W. Contest
Star ts: 1000 GMT Saturday, August 25
Ends: 1600 GM T Sunday, August 26

This is the 14th contest sponsored by the
JARL. The exchange is between Asians and
the rest of the world, all bands 1.8 thru 28
mHz.

Classifications: Single operator, single and
all band. Multi-operator, single transmitter.



all band only. (Multi transmitter operation
not permitted.)

Exchange: For OM's, five figures, RST
plus your age. For YL's, RST plus 00.

Seorlng: One point per QSO. Asians use
non-Asian countries for their multiplier.
(ARRL DXCC list) Non-Asians will use
prefix of Asian countries as their multiplier.
(CQ WPX list ) Note: Ogasawara Is. (Bonin
& Volcano) are in Asia. Minamiterishima
(Marcus) is considered in Oceania.

Final Score: For Asians, sum of contacts
on each band multiplied by the Country
multiplier from each band. For non-Asians,
sum of contacts on each band multiplied by
the Asian Country Prefixes worked on each
band.

Awards: Highest scoring stations as fol
lows: Single operator, all band. Certificate
and plaque with medal in each continent.
And I st, 2nd and 3rd place certificates in
each country. And 1st place certificate in
each USA call area.

Single operator, single band. Certificate
and medal in each continent. And 1st place
certificate on each band in each country.

Multi-operator. Certificate and plaque
with medal in each continent. And 1st place
certificate in each country.

Logs: Keep all times in GMT, fill in coun
try or prefix column only first time it is
worked, and use separate sheet for each
band. A summary sheet is a must, showing
the scoring and other information, and a
signed declaration that all ru les and regula
tions have been observed.

Disqualification: Violation of the regula
tions in the country of the contestant. or the
rules of the contest, or unsportsmanship
conduct, or taking credit for incorrect
QSO's or multipliers. or duplicate contacts
in excess of 2% of the total made, will be
deemed cause for disqualification.

Things to remember: Non-Asian stations
use country prefixes for their multiplier.
Multi-operator stations are restricted to sin
gle transmitter operation. Contacts on differ
ent bands in the same time period are pro
hibited. (Club stations are considered multi
operator.) Each operator of a multi station
gives his age in the exchange. KA contacts
do not count.

Logs must be received no later than Nov.
30th and go to: J .A.R.L. Contest Com
mittee, Central Post Office, Box 377, Tokyo,
Japan. Include one IRC and s.a.e. for
results.

- --- ----- - - - - - -,

Four Land QSO Party
Starts : 1800 GMT Saturday, September 8
Ends: 0200 GMT Monday, September 10
This is the 41h annual QSO Party spon-

sored by the 4th Call District A.R.A. if the
I.A.R.S. to make the many counties in the
eight 4th call area states available for the
county hunters.

The same station may be worked on each
band and mode, fixed and again if oper
ating portable or mobile, and from each
different county. Fourth call area stations
may work their 4th district stations for
QSO and multiplier credit.

Exchange: QSO no., RSm, and QTH.
County and state for 4th district; state,
province or country for all others.

Scoring: For 4th Call Area: One point for
WIVE contacts, 3 points all others. Final
score, total QSO points X states X countries
worked. A II Others: Two points for each
QSO. Final score, QSO points X 4th district
states X 4th district counties. (Counties,
states and countries are counted once only.)

F requencies: C.W.-3575, 7060, 14075,
21090, 28090. Phone-3940. 7260, 14343,
21360,28600. Novice-3700, 7100, 21100,
28100 and up.

Awards: Certificates to top scorers in
each state, province and country, 2nd and
3rd place awa rds when warranted. Also
county awards to 4th call area states and
special awa rds to Novices, s.w.l.'s and B/H.
(Blind and Handicapped) There are also
four H igh Honor Trophy Awards to the top
scorers in Four Land, outside W /K's, VE's
and DX country.

Mail logs within 30 days of end of party
10: Fourth Call District A.R.A., All: Bob
Knapp, W40MW, R#7, Box 187, Green
ville, N.C. 27834

We're much too involved getting out the
contest results for any chit-chat this month.
If you check page 50 you will see what 1
mean.

73 lor now, Frank WI WY

CQ Country Chart
A two color, wall-sized country chart is
available on poster stock and in large type
for only S1.25 per copy postpaid. Address
request to: CQ DX Country Chart, CQ
Magazine. 14 Vandeventer Ave., Port
Washington, N. Y. 11050.

SUBSCRIBE TODAY
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1000
WA4LSU .300
W3ARK .. 301
WA4VAP . 302
K9HRC ... 303

'00
WA2DFC .942
OL2HI ••• 943
W )ARK •. 944
K9HRC •.. 945

USA-CA HONOR ROll
2000

W4WSF . . 181
WA4LSU . 182
K1CUY . . 183
K2LFG 184
K9HRC 185

1500
WA4LSU .222
W3ARK .. 223
K9HRC ... 224

3000
WA4LSU . 124
K9HRC ... 125

2S00
WA4LSU . 155
V E4QZ ••• 156
K9HltC ... 157

The amateur radio bug bit him in 1966
while stationed in Kassel, Germany-yes a
fellow worker who was a ham, got him
started. A Conditional license was earned
in 1967 after a few months of studying
theory and driving his XYL out of her mind
while he was practicing sending and receiv
ing code. He put his first station, a DX-60,
HR-10, and HG-IO, on the air in March
1967 under the call DL4BO. S.s.b. in the
form of an SB-10 1 soon followed in De
cember of that year.

While still in Germany, Cliff happened
across the 20 meter ICHN and after listen
ing in on many occasions, he decided to ship
his rig to his home QTH so that he could
put out Leslie County for the County Hun
ters while he was on leave . This got him
started and after he got everything set up
at his new duty station in San Angelo,
Texas, he was on in earnest. From here,
WA5ZUV was heard quite frequently as
NCS. His Texas operation started in July
1969 and 2 months later he teamed with
Roy, WA50CG for his first mobile trip.

In November the SB-101 was installed in
his car. a Ham-Cat on the back and he was
off mobiling himself. Many weekends found
Cliff with his famil y and a picnic basket out
on the roads of Texas. At last count, more
than 260 counties in 12 states have been
run.

In October 1970, his County Hunting was

BY ED HOPPER,· W2GT

THE

PROGRAM

Cliff, WB4FBS near Princess Ann, Som erset
County, MD. Moy 1972.

Special Honor Roll
All Counties

# 102-Will iam E. Helton, WA4LSU,
4-23-73.

#103-Dwain Schunke, WB6RMZ, 4·25·73.
#104- Claude S. Cain, K9HRC, 5-10-73.

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

T HE "Story of The Month" as told by
Cliff is:

Clifford A. Taylor, WB4FBS
(A ll Co unties #87, 11-16.72)

Born in Hazard, Perry County, Kentucky
on October 29, 1935 , Cliff moved with his
family to Scioto County, Ohio in 1941. Back
10 Hazard after World Wa r II , and in 1949
to Leslie County, Kentucky which is now
his "horne-of- record" QTH.

Cliff finished grade school in a one-room
schoolhouse in 1950 and graduated from
Leslie County H igh School in 1954. He
joined the U.S. Army in June 1954 and ex
cept for one break of 19 months, has so
remained.
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interrupted by a tour of duty in Vietnam.
But he was back at it upon returning state
side in October of 1971 and on November
4, 1972 the search for # 3077 was ended
when Clint, K5JBC gave him the last one,
St. Helena Parish, La.

Cliff would like to thank everyone that
helped him so much, especially the mo
bileers that venture out into the crowded
highways in all kinds of weather and condi
tions to make it all possible. He considers
the County Hunters to be the "salt of the
earth" and if you don't believe him, he says
to just meet them on the air and eyeball-to
eyeball and you'll find out for yourself .

Cliff has another "county" award of
which he is very proud. This one is the
Deutschland Diploma Bronze Pin that he
earned while in Germany for working 400
DOK's, or "counties". The Award is spon
sored by the DARC, the German equivalent
of our ARRL.

Cliff presently resides at 7912-B Cayer,
Fort Meade, Maryland 20755 with XYL
Faye and their 4 harmonics. His equipment
now includes SB-10! (barefoot) and a W3
DZZ multiband dipole antenna. (Also foto
of Cliff page 63, CQ of May 1972.

Awards Issued
Again that magic number three for A ll

Counties.
Bill Helton, WA4LSU, the only one to

start with USA-eA-5OO-3-2-64 as a Novice,
again got busy and made it to the Top and
in the process made it All S.S.B. up to and
including USA-CA-25oo.

Dwain Schunke, WB6RMZ grabbed the
few he needed and got All Counties Mixed
but brought all other endorsements to All 14
S.S.B. Mobiles.

Claude S. Cain, K9HRC waited until he
had them all before sending in the applica
tion--5oo through 3000 endorsed All 14
Phone. As most of you know, his XYL,
Hazel, K9QGR is also a County Hunter and
has USA-CA-5OQ-#51 dated 1-8-62 and is
not very far from gelling them all for her
self. Claude was fortunate to get them all
before he had to go for eye surgery, many
thanks to all who put forward such supreme
efforts to make it possible. We all hope the
surgery will be as successful. He and Hazel
will be at 3811 E, University Dr., Mesa,
Arizona 85205 unti l next summer.

Doug Bowles, VE4QZ added USA-eA
2500 to his collection.

JAWS Award.

John Kanode, W4WSF (ex-K5UYF ) was
issued USA-CA-2ooo. His new QTH is RFD
I, Box 73-A, Boyce, VA. 22620.

Ray McGrath, K7CUY won USA-CA
2000, All Phone.

Manuel Greco, K2LFG also keeps plug
ging and got USA-CA-2ooo.

Jack Kupp, Jr., W3ARK qualified for
USA-CA-5oo, 1000, and 1500, All A-I. It's
a small world, Jack's son lives near me in
Saddle Brook and teaches school in Bergen
field, N.J.

Mr. Lynn Craig Benjamin, WA4VAP
made it USA-CA-looo, Mixed.

Fred Lampert, WA2DFC applied for
USA-CA-5oo.

Dr. Sigurd Meng, DL2HI was issued
USA-CA-5oo·AII A-I.

Awa rds
Jessamine A mateur Wireless Society Award:
This JAWS Award issued FREE for work
ing 3 members of the JAWS of Nicholas
ville, Jessamine County. Kentucky. Send
your QSLs for the 3 contacts to : John C.
Criner, Jr., WB4WBP, 101 E. Main Street,
Wilmore Kentucky 40390. YES, John is a
Co unty Hunter.
Abegweit Award: Sponsored by the Ama·

ABEGWEIT Award.
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Jumping -Off Place Award.

teu r Radio League of Prince Edward Island
is available to amateur radio stations and
short wave receiving stations who have
worked or heard Prince Edward Island
Amateur Sta tions. VE l or VOl Stations
need : 1 Pri nce Edward Island contact in
each of three P.E.I. Counties - Prince,
Queens and King. Remainder of Canada
and all U.S.A. stations need : 3 P.E.I. con
tacts. All o ther sta tions need : 2 P.E.I. con
tacts. All contacts from January I , 1960 will
be eligible for the award. QSL cards must be
in the possession of applicant. Send log data
certified by two other amateurs or submit
the QSL ca rds. Cost is One dollar or 10
IRCs. Send application and fee to : Amateur
Radio League of Prince Edward Island,
Inc., P.O. Box 1232, Charlottetown, Prince
Edward Island, Canada. To celebrate their
Centennial, all amateurs in the Province of
Prince Edward Island are authorized to use
the prefix CI in lieu of VE during 1973.
Jumping Off Place Award: Hon oring Inde
pendence, Mo., "Queen City of the Trails" ,
start ing place for the Santa Fe and Oregon
Trails in the I840s, 50s and 60s. Five points
are needed for this Free Award. QSOs with
WB~AEW, W~QWS and WN~GYR (who
recently passed his Advanced ) count 2
points each. QSOs with other Independence,
Mo. stations count one point each. There is
date, time or mode limitations. QSLs aren't
needed, just send log information to : Jerry
Dowell, WN~GYR , 14412 37th Street, In
dependence, Mo. 64055.
International Peace Garden Award: The
yearly International Hamfest, which is dedi
ca ted to friendly cooperation between Ca
nadian and American amateurs, was held
July 7 & 8 at the American Lodge in the
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International Peace Garden between Dun
seith, N .D. and Boissevain , Manitoba. This
Award is available to amateurs and s.w.l.s
and has no time limit. Applicants from Can
ada (VE) and Continental U .S. (W/K)
must acquire 100 points, all others must
accumulate 50 points for the basic award. A
contact with a club station operating out of
the Peace Garden is worth 10 points. Con
tact with a founder of the Int. Hamfest is
worth 5 points (Founders: WA~HUD,

WA0CHR, VE4BE & WA0IOB ). Contact
with a current member of the organizational
committee is worth 2 points. Contact with
any station operating out of the Int. Peace
G arden is worth 5 points. Contact with any
mobile, portable Or fixed station in North
Dakota or Manitoba is worth I point. Con
tacts may be on any band or mode, and
cross-mode contacts are valid. Amateur
radio operator applicants must submit a
copy of their log data with call sign, signal
reports, name and location. Short wave lis
teners must submit QSL cards, which will be
returned.

Half of the accumulated points must be
from contacts with Manitoba stations and
the other half with North Dakota stations.

Send application and $1.00 to : Milo A.
Shelton, W~FNZ, Box 31, Carbury, N.D.
58724.

Editors Notes
Obviously I gave an OK too soon in my

May column for improved service for the
"Admiral of the Great Lakes" Award. I did
get a letter of apology and explanations,
but even subsequent letters to WA8HHD
have N OT produced any Award to the
original complaint of the amateur who ap
plied for the Award in October 1972, so
cross that one out of your file!

Steve Cope, K5KDG would like the fol
lowing added to his "Story" which appeared
last month. His job at Mt. Home, Ark. is
Purchasing Agent with the Army Corps of
Engineers and prior to that he was in the
Air Force for 10 years. Most important
the family includes XYL, Willa ; son Steven
eleven; and daughter Stephanie, age 3. He
has been lucky enough to make it to all the
Conventions starting with Mountain Home
in 1969 and th ey look forward to them
each year. Steve became a radio operator in
the Air Force in 1952 and got his first ama
teur license while stationed in Iceland in
1957 and operated as TF2WBZ. He got a
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big thrill when he gave Jim, W8UOQ his
last U.S. County- W. Carroll, La. in March.

From unknown source in Dayton, Ohio,
information was given to Dick Ross, K2
MGA, that Joyce, WN8NWT is the only
ham in Calhoun County, West Virginia and
we believe she is active on 40 & 80.

Courtesy of Arnie, K9DCJ came this data
that a new County Hunter Net has been
started on 729 1 starting at 0000 GMT. Ac
tive Net Controls have been Dean , WA~

TKJ; Steve, WA 6PGB; and WB~FGV. This
sounds good due to the poor conditions that
have prevailed on 14337 lately.

I must plug my own State, so see details in
CONTEST CALENDAR by Fran k Anzalone,
WIWY for details of the 14th New Jersey
QSO Party, August 18-1 9.

Owners of Yaesu amateur equipment
(and others) who might be interested in
joining the Fox-Tango Club and receive the
monthly N ewsletter should send an s.a.s.e,
to Milton Lowens, WA2AOO, 3977-F Sedg
wick Ave., Bronx, N.Y. 10463 for full
details. You will fi nd many valuable sug
gestions regarding such equipment.

To clear up the question that has been
asked by some oversea County H unters. In
Alaska the First Judicial Division (County)
is also known as SOUTHEASTERN. The
Second Judicial Division is NORTHWEST
ERN; the T hird Judicial Division is SOUTH
CENTRAL; and the Fourth Judicial Division
is CENTRAL.

Just received a copy of the 50 page
booklet about County Hunting that was
compiled by George, WB61FA/VE6 which
wilt sell for about $1.50 and handled by
Jim Hoffman , K IZFQ. I mentioned this
in June CQ and it is full of important in
formation and operating hints, etc .... for
County Hunters. You know that Jim,
KIZFQ publishes a monthly C.W.-County
Hunters Newsletter.

Sad to report the tragedy that befell
Frank, WB2CUI-hit by a car on Feb. 7,
1973 wbile he was walking on the sidewalk
and he did receive a serious brain injury.
Kindly send get well expressions to Frank
J . Suckanek, 55 Wantagh Ave. S., East
Islip, N.Y. 11 730. Such messages wilt also
help XYL, Jeanne realize that others care!

How was your month? 73, Ed., W2GT.

Whatzis Quiz for Old Timers
BY WILLIAM L ORR, W6SAI

H ERE'S a photograph of a beautiful What
zis, Look closely and see if you can deter
mine what this old-time radio gadget really
•
IS.

It looks something like a long lines oscil
lator, doesn't it? And observe the beautiful
low-loss socket. Somebody had a great idea,
and W6SAI wonders if CQ readers can tell
him what this device was used for, and
identify the tube shown in the socket of this
wonderful machine.

If you think you can describe the object,
write Bill Orr, W6SAI, EIMAC division of
Varian, 30 1 Industrial Way, San Carlos,
CA 94070. The first three correct descrip
tions of this Whatzis received by W6SAI
will win an autographed copy of one of
Bill's famous antenna handbooks. The an
swer to this Whatzis Quiz and names of the
winners will be published in a future issue
of CQ.
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BY GORDON ELIOT WHITE·

A lot more important change is in the
wind, as the Pentagon implements a policy
of scrambling all voice communications.

The Defense Department has just banned
the procurement of any voice radios or
telephones that are not capable of putting
sophisticated scrambling on their channels.
What this means is that billions of dollars
worth of gear, from aircraft emergency
transceivers to telephones in the Pentagon
will have to be bought with scramblers
either installed or available.

Assistant Secretary of Defense Eberhardt
Rechtin told reporters here that voice com
munications (as a 101 of old Army types
have long known ) are the worst security
problem in the military.

Rechtin said he thought most new gear
would be bought with scramblers built in,
although some would be added-on. Of
course all that non-scrambler gear will be
come surplus sooner or later.

Larger-scale-integration has made scram
blers practical for tactical voice radio, with
the devices as small as a pack of cigarettes,
and able to make voice communications
sound like atmospheric noise. .These units
are a long step beyond 1950-era scramblers
which inverted Ihe speech bUI did not hide
it from a determined enemy. The latest de
vices mask its existence, and make it far
harder to "break." This equipment first
came to light in a seven foot tall relay rack
device made by National Radio Company,
but solid-state has reduced it to a small
fraction of its former size.

The Pentagon says the scramblers will
cost about the same as the transceivers they
are attached to.

Another potential development in the sur
plus markets could-just could-bring a
surplus store to some communities which
are located so far from a government depot
that they have not been able 10 support a sur
plus business before. Sanford Mendelson. of
Dayton, would like to set up "franchise"
surplus outlets in cities where there are no
surplus dealers. Like the McDonald's ham
burger people, he would supply the mer
chandise, which he buys in carload lots, and
a local entrepreneur would sell it.

Mendelson would like to have anyone in
terested in the idea write him and discuss
the plan. He is located at 516 Linden Ave.,
Dayton, Ohio, 45403. There is no doubtlhat
Mendelson has the gear-I saw a couple of
warehouses full in April, and Sandy said
more was pouring in every day.

AN/TRC-nponel drawing of the
tadicol trcnsceiver.
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Fig . l-Front

T HINGS are happening in surplus; the sys
tem has churned like a cauldron for months,
and late in the Spring 'began to spew forth
more and more material after a federal
freeze which distressed a lot of the larger
dealers. As I reported last winter, "demili
tarization" orders held up disposal of vast
quantities of electronics and other items, but
the lid was off by April, and the stores
should be full by the time this column is
printed. .

Things were bad for a whtle. So meager
was the surplus supply that the Institute of
Surplus Dealers cancelled its Miami Beach
trade show for the first time in 33 years.

On the way to the Dayton Hamfest I
checked around a bit in the northeast and
midwest and found that things were better,
that U ncle Sam was pushing out the goodies
in the old style, and that even a better grade
of surplus eleclronics may be expected 10

coming months.
No real post-war boom is likely because

of Viet Nam. The phasedown from south
east Asia has already happened, and it was
nothing like 1945-46, as old timers will .re
call . There are new developments coming
though.

Right now, anyone who bids on govern
ment lots is aware that the new Defense
Property Disposal System has consolidated
its offices into regional centers, doing away
with offices in such places as Philadelphia
and Norfolk. This is pretty much a paper
work change as far as we are concerned.

•• S02 Stonewall Rd., Alexandria, Va. 22302



WILL BUY
FOR CASH
ALL TYPESALL TYPES

LIBERTY PAYS MORE!!
WILL BUY
FOR CASH

• ELECTRON TUBES

• SEMICONDUCTORS

• Military Elec:tronic
Equipment

• Test Equipment

WIRE. WRITE. PHONE COLlECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
648 Broadwa,. New York, New York 10012, Phone 212·925·6000

"lAOY TO 00 !II•"""II ..........--11__....c...._.---

WANTS TO BUY
All types of military electronics equ ip
ment and parts.Call collect for cash offer.

SPACE ELECTRONICS d ivision o f
MILITA RY ELECTRON ICS CORP.

76 Brookside Drive, Upper Saddle River
New Jersey 07458 I (201' 327-7640.

302Y Passaic AV8..Stlrllng,NJ 07980

IXOllll U """-
• t'IY\. CLI' *"'...._""""Tl lVO
• TIlC-I 1lO,.u; WI'",.a.uc.._

fOlIlOI0I8 Ilny
• TOO. "lfIl'ICTUIIIl

c;ATA&.C)Q.,IT_

•PALOMAR
ENGINEERS
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r . 1 : t l or d ipole 01' t-eor\M, V...
• 1.1 «J .10 MH. , ..,,0 lC:.... po_.
• Seal" - ...U1uproor.· ~'''D U.A. _ laCal
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WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES. SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
f.LIZ.B ETHPO'" INDUS'''IAl P.PlIC

(UlA8I!TH. NI W "lUlU 01201
1201) 35'''200

•
And BETTER Than Everl---------------,

- - 1
1

.......... I

I ~~ ~~__~~__J
Mal/Cou n lor Your fiEf Co , D. r. CO
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SP-45OO(-' RECEIVER 0.54·54 MHz continuous, ove rhauled,
a ligned. p ld. w/book 5250.00
sse CONVERTER CV-591A : Get upper o r lower <;idebands
from any rcvr . OK grid, w/book 5137.50
BRANDNEWFREO-$HIFT TTY MONITOR : NAVY OCT-3:
fM Receiver type, Ireq . ran ge: I 10 26 MHz in 04 bands. ..'o nt.
tuning. Cryst.al calib. Reads up 10 1500 Hz deviation on
built-in VTVM. C~I 5 1100.00 each! In cnginal 00\. with
instruct. book &. cord. 1'08 Maripoq , Cal. Min. <;ignal
reeded : IS my; Ihipping WI . 110 Ibl . $49.50

HIGH·SENSITIVITY WIDE·BAND RECEIVER
COMMUNICATIONS. BUG DETECTION

• SPECTRUM STUDIES
3&-1000 MHZ AN/ALA-5: ('on<;islS of brand ne w IUlKr/con
veJler('V· 253/A l R in original fac lory p;lck and an eve. used,
checked OK &. p td main receiver R-4404 mo(hrled fOI 120
v. 50/60 hz. The- IUll<I coven Ihe range in 4 bands; each
band has ih own Type N AnI. inpul . Pal-ked with each
tuner is the facto ry inspet.·IOI' 1 checkout shee t , The o ne we
o pened showed SENSITIVITY : 1.1 uv a l ]8.04 m hz, 0.9 af
1]3 mhz, 5 a t 538 mhz, 4 'h a t 17K mhz, 7 a t I r;hz. The re
ceiver is ac tually a 30 mhz II ' amp!. wilh att rba t follows, in
clud ing a diode meter fo r retanve signal slre nr; lhs; an an en.
calibra ted in 6 d b sfeps 10 - 74 d b. fo llowed b)' ..n Avr"
posalc n; Pan.. Vidc-o &. AI oulpuH ; s""itc·h sd c..-t p..s, o f

:!:. 200 khz or:!:.~ mhz : and SELECT AM Of" fM! Wilh Hand-
book &. pwr. inpul plug. all only $375.00
CV·2S3 Convener o nly. good u-ed ",,{book S89.SO
Mea" ('orp. No. S9 Grid Dipper 2.2- 420 mHz $75.00
NEMS-CLAR K£ No. 1670 FM Rcvr 55-260 MHz. like
new . ._... .... .... .... .... ...... ... ..... ..... . .... ..... ...... ..... .... ..... $275.00
WWV Anr/ComJ*".tor 2YJ • 20 Mllz, v,! 'iCope. $250.00
RECEIVERICOMPARATOR FDA 60 KHZ WWVL slandard
izes 10 1pillt in 10 billio n v,'il h ioc\ pen";ve oscilla to r.... $495.00

Attentionl
Buy~ Enli__• actw.. lCed TlIChnici8nf; :

W. Ila,,~ rh~ beJl l ft r-.quiprrwnt & OKilloscoptl in" ."tory in
rM counrry 10 lid for yourn~ •.• don 'r lllk for .n OWl","

c.t. I09 . . . _ .'10 buy. 10 r." UI ~r you ""'"•. Price it.
R. E. GOODHEART CO., Inc .

B o.. 1220 GC Beverly H Il I\ . Caltt 90213
Phone A ..... Cod.. 213. Off ,ce 272 5707

WORLD OS LBUREAU
P....ma Av... Rk:hmond, CA USA 94804

THE ONLY QSL BUREAV to hllndle 11 11 of
your QSLs to IInywhere; next door, the next
st.teJ the next country, the whole world. Just
bunalethem up( pluse IIrr an ge li l Ph libet iClilly )
lind send them to us w ith ~ymentof 5.. elICh,

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

CQ Country Chari
A two color, wall-sized country chart is
available on poster stock and in large type
for only $1.25 per copy postpaid . Address
request to : CQ DX Country Chart, CQ
Magazine, 14 Vandeventer Ave., Port
Washington, N . Y . 11050.
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The unit I want to describe this month is
the ANffRC-77, a tactical transceiver that
is showing up more and more frequently. I
saw the set at Mendelson's and at Dayton
Surplus, 1001 E. Second Streel, in Dayton.
I have heard from several readers that the
sets are showing up widely in MARS and
other sources.

This is a small (12 pounds) portable set
(fig. I ) covering the 3-8 mHz band, with six
crystal-controlled channels. The military es
timates that the range is from 5 to 7 miles,
with the usual inadequate field antenna.
Power output is from 10 to 14 watts and
sensitivity on c.w. of the receiver portion is
rated at I microvolt for 1.0 signal plus noise
to noise ratio (Those are the Army's terms,
not mine.)

The intermediate frequency is 455 kHz,
and the set does have a b.f.o.

The components include the RT-654 and
654AffRC-77 transceiver, an AT-1098 an
tenna, battery BB-447, H-140-A headset,
and various cables and accessories. The bat
tery case (wet cells) is usually clamped to
the base of the transceiver when in use. Al
ternatively, any 12 volt d.c . power source
may be used with the TRC-77.

The TRC-77 uses 3B4WA and 2E24 tubes
in the transmitter. The receiver IS full y
transistorized.

The maintenance manu al is TM Il-5820·
473-/2. •

Propagation [from pOl{e 67]

Austral· 14·18 (1) 13-16 (I 12·1 9 ~ 1 I 00-01raaia 1&-17 ~2 19·21 2 01-02 2
17· 20 3 21·22 fS 02·05 S
20·21 2 22·01 4 05-07 2(
21-22 (I 01-02 (S

07-09r
02-0' r 01·0S 1 •
04·06 1 OS-05 2 •
06-07 2 06·06 1 •
07·09 S
09·12 2

N orthern 11·1Sn 06·08 1 0&-09 S
18'

201'1& Ce nt ral IS·16 2 08·11 2 09·1 5 2 2G-21 2
South 1&-17 1 11·14 3 15-16 3 21-00 (3
America l H6 4 16·19 4

00·02r!16-17 S 19·23 3 02·06 1
17-18 2 23·01 2 19--21 1 ·
18·20 1 01·05 1 21·02 2 -

05·06 2 02.(14 1 -
Brazil, 12·18 (It 06-08

!!
12-14r

20-0"1'1Argent ina. IS·15 f2 08·10 14·1 6 2 00-02 2
Chile & 15·17 1 10-12 1&-17 S 02-<14 1
Urugua y 12·14 17·19 4 OO·OS 1 -

14-15 3! 19-20r15·17 4 20-00 2
17·18 S 00-06 1
18·1 9 ~2 06-08 2
19·20 1) • 08·09 1

McMurdo Na 12·16n 07-10r 00-04 (I)
Sound. 18·18 2 16-18 1
Antarctica 18,20 1 18·20 2

2G-22 S I22·2S f2
28·01 1



lJ.lJ.~~~ 00-
1624 South Main Street, Los Angeles, Calif. 90015

TERMS: remittance in full or 25%
deposit on COD orders. Minimum
order $5.00 FOB LA. Calif.

TONE DIALS SIMILAR TO TOUCH TONE DIAL
, •• butmanufacturedbyAUTOMATlC ElEC·
• • •• •• TRI C overhauled & checked out $12.50
• • • in 8 S is condition ... ..........•.....•.•.. 4.95

(tafralds can be used to build tone decoders) with
data sh••ts.

FACSIMILE UNIT Transmitter and receiver. 12"
x 12" x 6" , used in many offices. sends
2·waymessage complete with 60 cy pow
er supplV, with conversion sheets. All
for $9.95
same unit but may need a little work

.. ... .... .... ... .... ..... ..... ................ $4.95
CARTON OF 1000 sheets of FAX PAPER ... $7.50

5 LEVEL TELEPRINTER TAPE READER WEST·
ERN UNION MODEL OC, 5 level tape

~ reader. Magnet tape advance good for
~ high .speeds. Excellent for use with Elec

tromc.
Pereuet-to-sertet converter (Transmitting Dist.I$7.9J

PRe 9 Back Pack Walkie Talkie. F~7 to 39 MC
with Antenna and Battery Case. good.for camping,
hunting. etc 2 for $49.50

.............. ...... ........... ........ ............... each $27.50

OS-SEts Oscilloscope This is the "E" model of this
<#~, series which is a later version, portable
:.:2..~... 3" scope. Size 6"x8".14" AC supply.
~ 2 Me wide with carrying case. Wt. 12

,,- ' Ibs. . $39.50

PRC 6 WALKIE WALKIE Range 47-56 MHz FM.
Lightweight - st ill being used by military.
With Antenna only $24.50 each
2 for $45.00

TS ' 060 TELETYPE DISTORTI ON TEST SET& Compact 3" Scope Indicator 110V 60 cy
~ Power 6"xO"x14" $14.95

PERFORA TO R COMPLETE WITH SYNC MOTOR
(IRON HORSE) Fair condition $14.95

APN 9LORAN RECEIVER INDICATOR For boats
& aircraft used to get your position on water, air
or land - consists of receiver in the marine band
also has 3" CR tube to show incoming signal.
Complete with crystal $24.50

16MM MOVIE CAMERA complete with F 3.5 lens.
~ magazine load type
~ Motor driven only.......... .. .. ...... $7.95

We Specialize in Telephone and Teletype
Equipment. Please Write Us Your Needs.

y

-

New
From Ten-Tee, for crystal
controlled transmitters,

Solid-state - permeability tuned. Direct
frequency read out Grld·block or VFO
keying. 10-80 meters. Plugs Into FT 243
crystal socket. 115 VAC. Finished In
cream and vinyl wood tones.

From your d••I.r or dlNct. II ord.r.d
errect• • dd 12 for .h lpp lng. T.nn.....
re.ld.ntl .dd HI.. IU. PRICE $81.00

'~.~r;EN-TEC, I IIC.1"11 'JvIERVlllE. TENN ESSEE 37862

Light Collection
The second part of the FSS problem is

always that of gathering as much light as
possible, uniformly from all areas of the
scanned image, and funnelling it into the
photomultiplier.

as "fast" lenses, because they allow shorter
duration shutler openings.) Most of the
enlarging and projection lenses of interest
to us will have "f" numbers of f / 3.5 or
/ /4.5. This seems to be about as "fast" as
they make reasonably priced enlarging
lenses. Table 2 contains a list of the least
expensive good quality lenses that I know
of. I have personally used the 3' Edmund
lens in just the sort of live viewing scheme
shown in Fig. I with good results. I have
also used the 2" Spiratone lens in a I : I
magnification FSS with a 2" X 2" raster,
and found it excellent. Remember that am
ateur photographers have their "junkboxes"
just as hams do. Dropping in at a meeting
of your local camera club might lead you
to the lens you want, or in any event to
some people who understand optics.

SSTV [from page 49]

August, 1973 • CQ • 79



In the direct contact transparency scheme
described last month it is possible to center
the 931-A directly behind the transparency,
at a reasonable distance, and thus get uni
form, high light level pickup from all areas
of the transparency. Projection systems
present collection problems. In the example
of fig. 1 the main problem is gelling enough
light into the photomultiplier. We can't
center the photomultiplier on the optical
axis and move it close to the scanned image
for two reasons. First, it would get in the
way of the projected raster, and cast a
shadow on the object being scanned. Second,
if the image being scanned has a shiny
surface (glossy photos, etc.) and the photo
multiplier is close to the optical axis, it
will pick up an unpleasant mirror-like
"specular" reflection.

In this month's example, where we will
be scanning primarily matte finish postier
board, and human faces, specular reflec
tions shouldn't be a problem. This allows us
to bring the photomultiplier close to the
optical axis. This will insure acceptable
uniformity. In my first experiments with a
system of this type, the photomultiplier
simply faced out toward the object being
scanned. The signal-to-noise ratio was mar
ginally acceptable, but might not have been
good enough with a low limit 931-A. (The
SIN was low because the light gathered
drops as the square of the distance; and
24 inches is a long way!) Placing the 931-A
at the focus of a shiny parabolic reflector,
with the photocathode facing toward the re
flector, should greatly improve the quantity
of light gathered, and thus the SIN. A large
old fashioned flashgun reflector, or a wooden
or plastic bowl lined with aluminum foil,
is what I have in mind. Another approach
worth trying would be the use of a fresnel
lens instead of the reflector. (See the Ed
mund catalog for inexpensive fresnel
lenses. )

Next month I'll describe a very compact
FSS optical system. and go into techniques
for solving the uniformity problem in the
more typical FSS designs where specular
reflections are a problem.

Vy 73, Cop W~ORX

Phone Contest Results [from page 52]

In spite of 40 meter phone restrictions
in Guam, KG6JBO (Dave KlPKQ) made
nearly 3 million points, good enough for

80 • CQ • August, 1973

•

5th world high on all bands. This also
earned him the Northern California DX
Club Oceania Trophy.

A typhoon just missed KG6SL's location
just before the start of the contest. D idn't
damage his antenna system but it sure
raised havoc with the island's power supply.
Bert had to use emergency power during
a good portion of the test. Took 1st place
on 10 by a wide margin and just missed
top single band honors and the T rophy.
(He had a winning score last year but his
QSL manager never submitted his log.)

Believe it or not there really is a DU IJMG
as well as a DU IGJM , and to make it more
confusing they both operated single band
on 15. Jose, JMG spent a lot of time trying
to convince some of the fellows that they
had not worked before.

We added more members to our Com
mittee this year, Dave Donnelly, WB2SQN
and Dick Norton, W6DGH, two know
ledgeable and experienced contesters. The
rest of the Committee same as last year,
Fred Capossela, W2IWC, Bob Entwistle,
W IMDO, Ralph Nichols, WlCNU, Andy
Malashuk, WI GYE, Gene Walsh, K2KUR,
Bernie Welch, W8l MZ and yours truly.
In addition W2IWC and W6DGH had a
crew of hard workers giving them a hand
on the Wcst Coast. Sue Buschlinger our
ncw gal Friday, caught on fast and keeps
contest matters well organized out at the
office.

Now to get back to work and wrap up
the c.w. section. We should have fewer
problems with that one.

73 for now, Frank, WI WY

Disqualified Stations
CX I J M , CW2CS, CX2A L, E P2TC.
HA8KUC, JA IELY. JAIYBO, JA2KLT,
JA3LWA, J A 3PPR, JA4FHE , JA7UJ,
JHIEIG, K2IXP/ 6, KH6BZF, SM5BLA,
UK2BBB, UK5MAF, VE7SV, VK2APK,
W6HX, YV4KC, 9C9TW.

Screen Modulator [from page 39]

as a controlled screen bleeder responding
to the negative control voltage derived
from the audio. A 2K 3w wire-wound
potentiometer on the cathode of the EL84
sets the no-signal screen voltage to 125
volts, while the auxiliary gain control sets
the screen voltage with full audio to 175
volts.



The most popular three
band beam in the world!

iJln TH3Mk3

INTERNATIONALLY
•supenor

RESPECTED for
performance

AVAILABLE FROM AMATEUR DEALERS THROUGHOUT THE WORLD

HY-GAIN ELECTRONICS CORPORATION

Superior construction and performance make the difference in Hy-Gain's popular
a-element Thunderbird.

•Thunderbird 's " Hy·Q" traps provide separate traps for each band. " Hy-Q" traps
are electronically tuned at the factory 10 perform better at any frequency in the
band -either phone or CW oAn d you can tune the antenna , using cha rts suppl ied
in the manual . to substan t ia lly ou tperfo rm any other antennas made.
•Thunderbird 's super ior const ruction includes a new , cast aluminum. t ilt -head
universal boom-to-mast bracket that accommod ates masts f rom 1V. " to 2V2" .
Allows easy tilting for instaltatton. maintenance and tun ing and provides m ast
feed-thru for beam stacking .

Taper swaged, slo tted tubing on all elements allows easy adjustment and re
adjustment. Taper swaged to permit larger diameter tub ing where it counts!
And less wind loading. Full c ircumfere nce compression clamps are mechanically
and electri ca ll y superior to seu-taoct nq metal screws.

•Thunderbird 's exclusive Beta Match achieves ba lanced input. opt imum match
ing on all 3 bands and pro vides DC ground to eli minate precip itation static .
.up to 8 db gain
.25 db front to back ratio
R ower capability 1Kw AM. 2Kw PEP
.sWA less than 2 :1

.Extra heavy gauge, machine formed, element to boom brackets wi th plast ic
sleeves used only for insulation. Bracket design allows full mechanical support.

Model 388 $144.95

Model 389 $179.95
Model 221 S 99.95
Model 390 $ 99.95

Other trl-band beams to choose from:
• 6-element Super Thunderbird TH6DXX
• a- element Thunderbird Jr. TH3JA
• 2-element Thunderbird TH2M k3

8601 Northeast Highway 6 Dept. FF Lincoln. Nebraska 68507
402/434-9151 Telex 48-6424
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on an a.m. modulator. At the same time, an
all-band s.s.b. project is anything but an
easy one. Hence the logical sequence for
a budding amateur will be to build first a
c.w.Ja.m. transmitter with a screen modu
lator, leaving provision for running the
final as a linear. As his experience and skill
improve, he can add a s.s.b. exciter to
drive the final of the c.w.z'a.m. transmiller.

•
$5.00 Timer [from page 42]

and the whole unit can be kept very small.
I built mine on a scrap piece of perf board
about two inches wide by about three inches
long. The completed circuit board is
mounted in a standard Minibox using a
three wire power cord for safety. On the
front of the box is a standard 1l7-volt
three-wire receptacle, the pot for setti ng
the time delay period, and the push button
to start the timer. The time delay pot was
calibrated using an ordinary clock and a
lot of patience. •

Math's Notes [from page 45]

RT-70 ($ 15), (both tune the 6 meter band
with no modifications) , an RII0 receiver
(also 6 meters ) and several control boxes,
power supply, and accessories.

East Coast Electronics, 50 Scoll Street,
Hamburg, N.Y. 14075, has sent us their
latest flye r which contains a wealth of com
ponents that should interest the experimenter.

New Rotron fans arc $6.50 each, Nixies
are 3 for $6, a Guardian solid state time
delay (adjustable from .5 to 100 seconds)
is $4.50 and, for those just gelling started,
several brand new, excellent quality hand
tools such as diagonal cutters, long nose
pliers, etc., for only $3 each .

Also included are capacitors, semiconduc
tors and the like, just about all of which are
brand new! If you are interested, write for
the list.

R-390 Product Detector [from page 44]

does not accidently touch any components
or wmng.

25. Replace the i.f, subchassis in the re
ceiver. Plug in all plugs removed in step I.
Reconnect the two control shafts. Replace
thei r front panel knobs. Make sure the
BAN DWIDTH knob is properly positioned
on its shaft.

73,lrv., WA2NDM

B

AM A

AM

+300v. reg.
screen supply

c

AM

AM

6.3v.a.c.

ew s. \ SS8 ew Sa \ SS8
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I
I

J. l
I

CW SC \ SS8 ew °
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\.. '--- _.J

+300v. throogh
T/R switch

Grid block
keying line

Fig. 2-Function switch wiring for the Deluxe
Screen Modulator.

Screen Modulator [from page 80]

The 5K lOw. screen-dropping resistor and
the 20 mf audio bypass capacitor provide
a time-constant of 0.1 second, which should
be the same as the time-constant of the
control voltage source.

The Function Switch
A 4-pole 3way switch can be used as the

CWIAM/SSB switch (fig. 2). In the c.w,
and s.s.b, modes, the carrier control tube
does not function, since its screen voltage is
derived from the 300 volt supply to the modu
lator. Also the full volts regulated is applied
to the PA screens by bypassing the screen
dropping resistor and the modulation trans
former secondary.

The writer uses a "stiff" fixed bias supply
that is continuously adjus table from -35
to -75 volts by means of a wirewound
potentiometer. It is regulated by a zener
at the lower end and a VR-tube at the upper
end.

The a.m. mode can be used for safe
tune-up of the transmitter. Due to the low
screen voltage, the final shows no tendency
to "take off," even if it is not tuned properly.
However, an occasional glance at the plates
of the PA is always a wise precaution!

Conclusion
This screen modulator is easy to build

and give excellent performance. s.s.b. being
what it is, it is not wirthwhile to spend much

Htr. for 0-------,sse (}en.

H. v. to sse genera tor
I N540

H.Y. to
v.f,c . and
...,1 tfplier
stages

Htr. for
ew/AM

stages

82 • CQ • Augull, 1973



26. Plug the 6BE6 tube in socket V 008'

Turn on the receiver, with the antenna off.
27. With b.f.o. switch S103 in the ON(55B)

position, a hissing sound will be heard in
the speaker. With the BANDWIDTH switch in
the I kc position, rotate the BFO PITCH

knob. The pitch of the hiss will vary from
high to low and back again, as the oscillator
portion of the 6BE6 is tuned thru the center
of the receiver's i.f. passband. Set the BFO
PITCH control for the lowest pitch of the
hiss. Without rotating the control, loosen
the knob setscrew. and set the knob pointer
to "0". The pitch of the hiss should now
rise equally on the + and - sides of the
control.

28. Set the BANDWIDTH knob at 2 kc and
at 4 kc. In each case, the pitch of the hiss
will be lowest at the "0" position of the
BFO PITCH control, rising an equal amount
on each side (-I, + 1, or -2, + 2) .

29. From unused terminal 2 of a.g .c,
switch S104 (FAST position). connect the
1.0 mf capacitor to ground. This may be
done right at the switch itself. This slows
down the a.g.c, time constant in the FAST

position just enough to make good s.s.b.
voice copy. If you like it slower, use the
MEn position of the switch.

30. The receiver is now ready to operate.
With the antenna connected and the a.g.c.
switch set in the FAST position, tune in an
s.s.b, signal. On the 14 mHz band, for
example. where upper sideband is conven
tional, the BFa PITCH control should be set
at -2, with the b.f.o. switch ON, and the
BANDWIDTH control at 4 kc. The signal
should sound clean and pure (assuming it is
so) . If you wish to use a 2 kc bandwidth,
then set the BFO PITCH control at -1. I
prefer 4 kc-it sounds more natural.

31. Shift to the 7 or 3.9 mHz bands. In
this case, for receiving lower sideband, set
the BFO PITCH at +2 or +1, depending on
whether you prefer the 4 kc or 2 kc
bandwidth.

32. Note that the BFO PITCH control must
be set to the opposite side of the carrier
("0") for reception of the desired sideband
When you do this, you are in effect placing
the locally injected carrier from the b.f.o.
portion of the 6BE6 in the proper position
for demodultion of the s.s.b, signal and
for positioning the signal in the receiver
passband.

C.w. may also be received with the b.f.o.
switch ON (55B position), using the BFO

PITCH control and the BANDWIDTH control
as desired. For a.m. the b.f.o. switch is OFF,
of course, unless one wishes to receive it in
the s.s.b, mode.

The conversion is now completed. The
R-390 may now be used for s.s.b. with no
external converter, and the job has been
done without carving any holes in the
chassis or mounting any additional tubes
in the set. In fact, to the inexperienced
eye, the set looks untouched. It performs
beautifully. I have One R-390A and one
R-390, and I would not part with them
for any of the newer solid state amateur
band equipments. They are both of Collins
manufacture and they are truly the "Cadil
lacs" of the receiver world as far as the
amateur and short wave listener are con
cerned. Using vacuum tubes, they are not
so susceptible to front-end overload and
cross-modulation as the solid state sets
their dynamic range is much greater. •

FM Repeaters [from page 46]

the end for this truly fun mode of operation.
Now that we've isolated the problem, we'd

like to suggest a cure.
We feel that operating privileges on each

repeater within an area should be openly ex
tended to members of every other local or
neighboring repeater group. In other words,
dues paid to a single club should take the
"freeloader" label off a ham that might want
to operate on another club's repeater. And the
same privileges returned in kind would stim
ulate inter-repeater communications, stronger
bonds of friendship between neighboring
clubs, and in general, a much healthier re
spect for the rights of other amateurs. To
accomplish this end, membership lists could
be exchanged by various clubs within an area,
updated regularly, and possibly even joint
projects might evolve. The true "freeloader"
would SOOn find himself with no other choice
but eventual support for one repeater or an
other. In the long run, every repeater group
would benefit by larger participation, greater
income, and more club members to share the
work load. Those clubs that wish to remain
PL or tone accessible, could at least make the
access frequencies known to neighboring club
members.

Give these ideas some thought and let us
know your feelings on the subject. We suspect
that there might be quite a bit to say on this
subject. -
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Announcements [from page 8}

Washington, Missouri
Zero -Beaters ARC Annual Hamfest, August Stlt

~~rt:;nO~e~~i l~~~ H;~Lauac~~on~~~~~~~a:t~rs~:;[;
ARC Ham of the Year Award. Missouri Army MARS
meeting. Write Zero-Beaters ARC. Box 24, Dut
lOW, MO. 63342 for tickets and information.

Portsmouth, New Hampshire
To celebra te the 3S0th Anniversary o f the Ist

settlement in Sta te o f N.H. the special events st a.:
WPIORT will o perate during the period 1-1 9 Aug.,
19 73. Modes o f oper will be cw, ssb and SSTV.
Phone freqs. are 14.230 (SSTV), 14.300, 7 .250 and
3.9 2 5 mhz. QSL with sase or sae and IRC to: P.O.
Box 197 3. Portsmouth , 0380 1.

Uniontown, Pennsylvania
The Uniontown Ama teur Rad io Club will pre

sent its 24 th Annual Gabfest o n Club Grou nds, Sa t.•
Sept. 8th . In the past , th is has been o ne o f the best
affairs o f its kind in the Tri-Sta te area of W. Pa.•
W. Va.• and Ohio.

Lafayette, Indiana
The Tippecanoe ARA and the Indiana Radio

Club Council is sponsoring the Annual Ind iana Ra
d io Club Counci l Picn ic & Hamfest August 19th
a t the Tippecanoe County Fa irgro unds. t1 00 Teal
Rd ., Indiana Rte. 2 5, Lafay et te. Contact WB9FOT,
223 3 Delawa re Dr., W. Lafayet t e, IN 47906 for
tickets, Ticke ts ma y also be o bta ined from any
IRCC Club, or at the gate. Tickets $2.0 0.

Reno, Nevada
The Sierra Hamfest will be held o n Sat. , August

18th at the Califo rnia Bldg. in Idlewild Pk., Reno.
Co ntact Geo. V. Lyle, K7ZAU, Chairman , Nev.
Amat. Radio Assn., 1047 Mark Way, Carson City.

Yankee Lake, Ohio
16th Annual Warren Hamfest will be held at

Yankee Lake o n Su nday, Aug. 19th. Info: R.D.
Kelley, W8GFG, Pres., W.A.R.A., P.O. Box 809,
Warren, Ohio. 44482.

Pittsburgh, Pennsylvania
The 36th Annual Hamfest of the South Hills

Brass Pounders & Modulators Amateur Radio Club
will be held in PiUsburgh o n August 5th, 1973, in
the pavilion at 51. Clair Beach, Pittsburgh. For info :
Frank T. Donahue, W2QNI, 227 Baldwin Rd., Pitts
burgh.

Flourtown, Pennsylvania
The Mt. Airy Vhf Rad io Club will hold the 18th

An nual famil y da y and picnic, Sunday , August 12
(ra in d ate Aug. 19) at th e Fort Washingto nState
Par k, Flourtown. For info : Donald Hampton, WJ.
CIU, 500 E. Ct. St ., Doylestown, PA 1890 1.
Ga mes, entertainment and free soda.

Decatur, Alabama
The Nort h Alabama Hamfes t will be held Aug.

19th in Decatur . For info , write : North Alabama
Hamfest Assn ., lnc. , Box 9, Decat ur, A L 35601.

Graham, Washington
The Radio Club of Tacoma presents uHamfa ir

73" Sa t . & Sun., August 18th and 19thallhe Pierce
County Fa irgrou nds near Graham (d irec tly So. o f
Pyallup o n Meridian Ave). Advance regis with Sat.
even. d inner, $6; registration without din ner or at
door, $3. Tent, trtr, o r ca mper space, $1.50 per
night . Sunday Logger's Breakfast, $ 1.50. 3965
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kHz and 146.76 MHz monitored for mobiles. Can.
tact : Emil Koth, K7GPK. 13616 lOth Ave. East,
Tacoma, Wash. 98445.

Atlantic City, New Je rsey
The Southern Counties Amateur Radio Assoc

iation will o perate a special sta tio n in conjunction
with the Miss America Pageant in Atlantic City,
New Jersey. This year 's call will be WP2MAP,
Opera t ion will be from Aug. 26-Sept. 9, 1973
Pageant Hdqtrs. at the Haddon Hall Hotel, Oper
ation will be o n 80 through 10 mtrs : CW fre
quencies will be 30 Khz inside the band edge, SSB
frequencies will be 10 Khz inside the gen. class
portion o f the phone band, when possible. Special
QSL will be issued . K2J OX will handle this.

Dunkirk, New York
The World wid e TV-FM ox Associatio n, the only

N. American Club ded icated exclusively to VHF
UHF DXing, holds its 5th Annual convention in
Dunkirk, August 5th - 7t h. Co nvent ion host
Robert Seybold, Bennett Rd ., RO 2, Dunkirk,
New York 14048.

Paterson, New Jersey
Knight Raiders VH F Club, Inc. K20EL, will

be hold ing its 7th Annual Hamfest o n Sat., Aug.
11th, sta rt ing at 10 am at the YM /YWHA Camp,
Rifle Camp Road , W. Paterson. Flea Mkt ., auction,
swimming, boating, picnic tables, contests, etc.
Info . Knight Raiders VHF Club. Inc. POB 1054
Passaic , NJ 97055.

Winchester. Virginia
The 23rd annual Hamfest of the Shenandoah

Valley Amateur Radio Club will be held o n Sat.
and Su n., Aug. 4-5. Banquet on Saturday and an
all-dey session on Sunday in the Winchester AI
mory , Co ntac t L. Neill Woods, W4·LOG, Chairman,
P.O. Box 139, Winchester, VA. 22601.

Aberdeen, South Dakota
The Hub City Radio Club of Aberdeen is spon

soring the Annual S.D. Ham Picnic Aug. 4, at
Wylie Pk., Aberdeen, from 10 a.m. to- - - - - -111
Prizes, flea mkt ., activities for XYL and it. 01'5. Lim
ited ca mping available. For information or tickets,
WOOGS, 1017 7th Ave. S.W., Aberdeen, SO 57401.
Tal k in o n 3955 khz and 146.94 mhz.

Concordia. Kansas
The Kansas Nebraska Radio Club. Concordia,

will present its22nd Annual KNR C Hamfest Sunday,
August 51h at the Moose Bldg., 113 W. 5th St.,
Mobile Talkin o n 3920khz and on 146.94 or .94
.34 repeater. Free soft drinks, swap table. Reg. be
ginsat 9 a.m. For info : WAOKDP, Ken HUber, Secy.
Formoso, Ks.

Sauk Rapids, Mi nnesota
St. Cloud Amateur Radio Club will hold its

hamfest o n Sund ay, August 12th at Sauk Rapids
Munici pal Park. $ I registration, rain o r shine. Re
fr eshments, games, gear swap, etc. Contact Gary
Loomis,WNOGSC,Box ios.o-e Lake, MN 5531 9.

Pentagon City, Virginia
Air Force MARS will hold it s Ann ual East

ern Div. Conf. o n Sept. 7t h, 8t h and 9th at the
Quality Inn in Pentagon Cit y , Va. Banquet &.
awa rds sta r ts at 8 pm o n Sept. 8th. Guest speak
er will be Sen. Barry Goldwat er, AFA7 UGA.
Other notables. Info . Eastern Div. Co nference,
PO Box 2836, EA DS Sta.• AIlington, VA 22202.



Order No. 386

TIDPOICS C

aln 18AVT/WB

Box 5407· FO Lincoln. Nebraska 68505

11Ie Best Vertical 111 elSI
80 through 10 meters

HI-GAIN HEeT

the most powerful antennas under the sun /

Get the strength. the performance and the price you want... from the
man who sells the complete li ne of quality Hy-Gain equipment.

The 18AVT/WB is constructed of extra heavy duty,
taper swaged, seamless aircraft aluminum with full
circumference, corrosion resistant compression
clamps at all tubing joints. This antenna is so rigid,
so rugged ... that its full 25' height may be mounted
using only a 12" double grip mast bracket. ..no guy
wires. no extra support... the 18AVT/WB just stands
up and dishes it out!

;

New, from the inventors of wideband verticals.
Pack some punch ! All the omnidirectional performance of Hy-Gain's
famous 14AVQlWB.. .plus 80 meter capability! Unrivaled performance,
rugged extra heavy duty construction. and the price you want.. .all in
one powerful package!

• Automatic switching on all five bands through the use of three
beefed-up Hy-Q traps ... featuring extra large diameter coils for ex
ceptional UC ratio and extremely high Q

• Recessed coax connector furnished.
• Top loading coil and four element static hat.
. Const ructed of extra heavy wall high tensile aluminum.
• Hot performance all the way across the band with just one setting

(10 through 40).
• Hy·Q traps effectively isolate antenna sections for full 1/4 wave

resonance on all bands.
• No dissimilar metals to cause noise.
• SWR 2:1 or less at band edges.
• Maximum legal power with low frequency drift.
• Exceedingly low radiation angle makes OX and long haul contacts

a cinch ...whether roof or ground mounted.
• Very low RF absorption from insulating materials.

I
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ASIA
5,656,555 5711 153 39
1,056,847116111120

558,327 1309 83 14
282.376 533 52 13

AFRICA
14,501 ,872 8571 141 45

EUROPE
OLgpG 7,634,9624789 151 52
OLfWW 5,334,537 4093 151 40
OHIU 4.679,040 3463 155 48
OHIYR 4,378.416 3337 149 47
oK311 2.403 ,297 2304 130 37
oHIAo 2,302,6122988 12835
4UllTU 650.199 991 99 22
GB3MAN 582,131 1332 76 20
DUll 466 ,896 883 85 18
oism 135,228 410 5911
LlIKKl 61,336 402 32 1

l03X

XY5AC
JA2YEF
xwac"
JA3YCH

61131
69 165
65 24

91221
31 112
20 54
14 35

8 21

N orwa y
573,8881336
381,420 763

1,911 25

lA1H
LA8AK
LA7V

Yugol lav ia
Club Stations

YUlJRS 1,336,236 1574 102 280
YUIAHI 410,120 974 77 183
YUIEXY 330,576 526 90 194
YUII NG 106,978 469 55 123

P oland
Club Stations

SP5PWK 614,328 885
SP9KRT 114,68671 1
SP5PBE 14,726 156
SPSPll 8 ,281 128
SP6KoA 2,088 46

Multi Operator
M ulti Transmitter

NORTH AMERICA
W4CIW/YP7

5.510.17652361223
YP9BO 3,165,489 4373 97 24
W3WJD 2,619.« 0 1662 135 41
W7AM 2.592.7332009 125 30
W3AU 2,501 ,630 1856 11936
K6UA 2,403.246 1696 120 31
W9YT 2.291.185 1714 133 37

Scotland W3FRY 2,002,770 1442 133 37
GMSlXO 717.309 1185 77 202 KalDE 1,798,220135213034
GMJYOR/P 354,878 989 47 144 WBSOTX 1.706.200 1381 123 32
GM4AFF 110,696 77227 74 WA3ATP 1.570.816 1159 126 34

S d W4BYV 1.540.860 1293 112 30
SK3AH 1 852w2<..<nI818 107 319 W3GPE 1,527,364115612834

• • K3BW 1,468,678 1162 120 32
SK5Al 1,751 ,856 1875 117335 WA3ATX 1313774 1135 114 30
SMiI'MC 766,500 918 93257 K4CG 1'251 '370104311731
SM5AOE 567.667 776 98233 W30HM 1'153'984 95710830
Sl6BH 167.310 404 57112 K2UQT/ 2 ' •

Wale. 1.143.1301043 118 21
GW3UCB/P 1.937 157 2 11 WA50CN 1,010 ,457 98711327

K2FL 796,800 689 11 7 29
W3SS 742 ,632 828 101 24
KL7FBI 135,048 1818 72 9
W3BYX 497.344 581 85 21
W3NX 333,700 425 96 18
WB6JDO 197,184 377 76 11
W6DAT 154,706 268 79 12
WA20NR 51,094 156 41 7

[from page 58]

58106 PIIPT

ASIA
Cambodia
160,720462

AFRICA
Liberia

1,904,873 2279 83 200
Sicily

3,118,072 2792 95 293

Multi Operator
Single Transmit ter

Phone Contest Results

IUllA

IG9BAF

Et201

KL7All

YVI0J 28113,1"8604 21 ..2 J a pan
K5LWL/YV6 Clu b Staticne

1.. 503 ,408 1183 36 110 JAlYAS 550.392911 86 121
4MlSI 7155,664 604 26 69 JA7YRR 365,284693 71 117
YV4AGP JA9YBA 355,509 581 89 120

3.8 72,666 388 18 48 JA7YAA 164,032 340 73 103
JA2YFI 55.638 199 46 53

JA2ZAP 42,085 160 42 53
JA7YCW 7.310 63 19 24
KA20X 666,966 881 98 169

NORTH AMERICA 'A8FY 207,'80455 58 75
WAlKIE 1,041,"181000100 267 HL9UH 3~o,"2 113(1 60 101
WAIR ON 606 ,080 668 96 224
WA2BYU I,Sn,408 1223 119 329 U.s.S.R.
WA2HSU12 Club Stationl

1.217,707 987 119 324 Aliatic
WA2lQZ 706 ,407808 93214 UK9ABA 3,81 3,066 2219144 434
W2PU 338 ,074493 71 171 UK9XAC 146,928424 44 92
K2GXT 43,068 134 39 72 UK9CAM 58,092258 28 66
K2GE 22,160 112 33 47 UKJSU/P
W3GM 856,544 737 120 296 1,103,11 3 1443 88 201
W3BWZ 745,875705117258 UKBAAB 769 ,860 147887 186
W3DBT 514,546632 87200 UKSFAA 219,296674 68 86
WA3lHG 439,348 512 85 199 UK!AAC 108, 108456 55 71
W3Gl Y 372,120472 94186 Kazakh
W3ZNH 320,040434 82 172 UK7GAA 690,828994 85 191
W3TV 195.364 310 81 140 UK7lAA 317.24574 63 1'5
W3YXM 147,260 307 58127 '
K3 MBF 64.977 185 30 91 E UROPE
W4FDA 1,398,2101111122324 Czechoslovakia U.S.S.R.
W4JD 653,256687 103 241 OK3KGI 99,334 409 49 117 Club Stations
WA4MSU 458,964 478 107 235 DKIKPU 24,390122 36 54 European
W4DDC 210 ,600348 82 143 DK3KTR 13,752 200 16 56 UK3UO 3,883,008 2939 137 375

W8 5AEH 357 898 460 93 205 ~nmark UK3ABO 1.094,368 1372 116 236
W5WQI 149:968 264 67 139 OZ6RT 880,640123298222 UK IAAA 1,004.846 1393 104 263
WA5UUK 128 ,640 256 70 131 Enll:land UK3SAB 952 ,099 1372 103 268
WB 5CRG 31,500 152 45 60 G3WYX 3622880 2944 131 349 UK4WAC 854 ,910 1221 96227

WB6KBK 955,440965123237 G4ANT 2:935:7282386133 331 ~~;~:: ~~~'~;~ ~i~ ~; ~~~
W6YRA 689,760855105183 G3FVA 1.010 ,128 1399 85226 UK3EAK 112'392 452 46 122
W60 DD 607,32071011 4166 G

C
'
3
J,C

M1
936 ,5001637 72178 UK3TAR 67'353 342 42101

W6H QN 593,125648113212 724,477 1144 9820 1 UK3MAA 66 '421 340 42 85
W6A BP 328, 560534 87135 G3RRS 616,920 983 84234 UK6HB F 64976 370 40 84
W6BIP 221,832354 74 142 G3RCV 580.839 842 95262 UK30AA 28'213 283 24 65
W6ZBS 139, 284 302 60 99 G3YXR 502,280 754 84206 '
K6JGV 103,514 254 64 82 G3VU M 324,216 628 69 168 Estonia
W6VP1 78,659 238 49 70 F inland UK2RAT 53.163 501 21 78
W7SFA 2,294.522 1955 130271 00HH4

3RMHC
279052',719,94 104

5908
9
773

2'969• K alin inll:rad
W7VRO 667 ,554 806 99 182 UK2FAO 39 525 383 20 55
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W4FAY/1 177.670 321 82136 France Latvia
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W8EOU 545,376647 91208 Germany UK2GAR 83,000 415 36 93
W8BVF 539,324637 80212 DllWU 2,7&4,6292414 118 323 Lithuan ia OCEANIA
W8ZHO 266, 151385 79158 OK,AA 1.643,994 1562116298 UK2PAD 913,3161106105265 KS60H 5,488,8565304 116 24
K9CUY 1,348,508 1013 132 344 OL3lU 1.173,040 1432 95246 UK2PAF 824.296 1083 99275 KA10X 3,657,450351912524
W9EXE 480 ,105 42012 1302 OLBRCA 1.067, 116 1212 105256 UK2PAA 57,845 270 37 78 KK6EOQ 2,992, 691 3436 105 1
WIiMYN 1,244,7051171118 253 oL8D H 817,2001146 89211 Ukraine J
WAliQLH 837.440 94111 0 210 OLJJ RA 724,462 864 102257 UK5JAG 1,133,880 1814 9.( 236 SOUTH AMERICA
W" HP 631,536680 117237 OL,8KG 357,173 703 75176

" Dl4QF 4714441029 82 204 UK5MAG 258,304 671 69187 CW3AA 3.748,8693331 11527
WASCVS 384,514604 71 140 ' UK5ZAA 155,477 572 51 116 ~
WAJVPN 289,000 396 82 168 Greece UK5VAE 99,408 426 40 112 Check logs Ire I lwIYS useful i
KJJKU 261.504418 83144 SYJWJJ 570,076827 66 181 UK51AI 54.171 310 35 82 cross-checking other entries . W
WBiJFHH 140,264269 71 126 H ungary UK5LAS 11,900 151 19 51 edend our thinks to the fo llow

Alaska Club Stations ing.
46,905 357 26 27 HA3KMA "61 ,416 1045 14 200 W hit e Runia OM2ARA, OM28TO

HA"YH 6 I
UI(2WWW 156,456 600 53 111 o M2 BFK,

Canada 262,730 619 4 15 UK2WAF 11,932 126 21 55 DM2CBB, oM2CPO, o M2oGo
YElASJ 2.57",3182521 121 305 HASKFA 242 ,844 814 64 172 UK2AAS 6 ,208 88 12 55 DM5PBN . HSIAFI , HS,BIS B, 15
VEIXW 984,632 113191243 HA4 KYB 220,095 78259142 LAO, K4PR, KV4AA, KA IAO, LAI

V[Ol8/6 499 870 1260 77 116
HA5K HD 167,265 590 54 135 OCEANIA LK, LA2Ca, lA3YO. LA5KO, OH

, HA5KH E 138,857 500 57 134 2BAC. OH SAB , OKIACV, OKIATX
VE6AO 495,3631106 70 117 HA9KOl 119,163 59638119 K ure hland OKIN H, OK3TlO, OK3YAX, Oll
YOIHI 2,100,4742411 97 269 HA8KCI 101,680 411 45 119 KH6EDY 1,81.....00 2956 84 126 LO, ozrrn. OZ5BS, OZ7XU, 01

French St. Martin HA7KlF 94 ,085 424 49 106 9Fl , PAm, PABWO G, PY70W
FGIlMF/FSl HA9K01 81 ,450 379 44 126 SOUTH AMERICA RA IAKS, SM5AO B, SM5BFJ

252,154 1438 24 59 HA3KNA 70,680 274 48 97 Brazil SM5·2735, SM6C2:U, SM7 0 Bo
HA2KMR 58,185 27439 96 PYlBQK 8. 181 86 29 38 SM7TO , SMOKY, SP5ENA, SP5
HA8KUA 17.313 16730 57 HH, $P9.2220, UAIAlN, UA3
HA3NA 4,428 106 10 31 Netherlands An t illes OAO, UA3D FC, UA3 1AT, UA3NG

hie Of Man PJlAA " ,206,341 3405 115 3M UA3VAQ, UA6RB, UA9MQ. UB5

G058BG 1,352,026 2007 83 215 Parall:uay 3PjyW~rrV"tNB~~~X::R, UuK~2~X
14GAD 2,09l1612118 11.. 290 ZP5AQ 2,031.9762681 85 173 UW6CW, VE7AJ, VE7 1Q, W2LEJ /

148MJ I 7 00 21
Urull:uar. WA3FXJ , W4 UoS/B , W5EDX, W6

, 02,272 2098 1 2 CJl801 SIL. W7 MS, WB8CGC, WB9 BPG
18DGP 761,964 974 94235 1,071,840 652 83 137 WAlJMYM , YNIVMo, YV511

Netherlands Venezuela ZE6JJ.
57,948 315 34 98 YX5AJ 4,087,360 2910123359 [ S t at io n ops. on p. 9 1 )
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11240 W. Olympic Blvd.. Los Anaeles. Cllit. 90064
213/477·6101

931 N. Euclid, Anlheim, Cll il. 92801 714/772·9200
Butler. Missouri 64730 816/679·3127

.. E·lMatcnTuner

.. SWR Mete<

.. Pov.er Mele•

• "'"""" Lood
.. Anttlf1ll8 Switch
• 350w.ns PEP

c_ .. __•_......_..--_.__ ..-_ ....-.....

ALL ITI:MS CHECKED A N D ONRA T INQ.
SHIItttED 1'08 GARLAND, T EXAS. 10 DAV
MONaV BACK QUARANTEE. .,. NOT SAT IS
"1110 ("ETU"NED ItAE.PAID)

TECO ELECTRO NICS

USM·50C OSCILLOSCOPE : 3 IN CH, 5 HZ to
20 MHZ scope with cali bra ted vertica l and
,weep a m ps. These are t he last a nd t he best
models of th e USM·50 series ma nuhctured.
Bullt· ln cali b ra t or for t he vertical and a marker
, en. fo r th e swee p gen . ra to r. Sw eep from 0 .2
m icroseconds to 37,000 m ic ro seconds plus
, w.e p d elay . Shipping wt. 6 5 Ibl. IN E X.
CELLENT WORKING CO NDIT IO N $ 6 9 .9 5

O V ER 15.000 ITEMS IN STOCK. PR ICE D TO
SEL L . WRITE TODA Y WIT H YOU R REQU IRE·
MEN TS OR CALL

TECO ELECTRONICS

M'idll 60 Co"n". u in CQ lind QST Mil'. 'OmH'
Solid St,l, SO MV S'"~Ii"jl _•..••.. S2" ,OO
URM·2ID Si~n.al G.n...,lo•• 10kH'-S2mHI w illi
e.hbratH Output . Built"'" )( 1,1 c.lib'lItoe, AM
Mod. Smlll SOl• .•. __ I125 .00
H~S24. Co"n'., DC·l0m"', N eon R••clOul.••••••. • " .00
H~S2.C Co"n'er DC.l0mH, Hi. i, R • • dOul .••.••. "7S.00
H"-524 0 Co"nt., DC·10mH, Neon R..eso'l l .•••... S.tS .OO
"'''' ' 25 ''' 0'. "'"..In 10mHI to .nOmHI ...•. .••. •••. • 50.00
H"-S408 Slm. III IIbo... ~I to 12.4tH1..•..••....••.•. S125.00
"'P.':J JA Au doO G,n,.,to. 50H.·SOO .. H• .•...•••..••• , 15.00
H II400H R AC VTVM to 4 m H. I MV·JOOV......• ..• , 15.00
HP-4:110C/ 477. ~o_. Met., .nd Mount.•..•..• ..••.•. , '5.00
umlHU 1 IVI1IA PS 0 .01" A.,. N.w Unll$..••.... , 15.00
TIEK SJS Scop. O C· 1 1 O ....y • ., Sw..p .•.......•..••.•. "'5.00
Flu", 1 01 D C D VM to 500 VolU 0 .05" ACC.•..... , 40.00
Flu ... ' OJ s.m. u ' bo.. bul AO·DC .....•.•...•. .•. .•.. , 15.00
a ••tKI'! F M.7 . OM. J FreQulncy M.t '7'5.00
~ohl •• d TSA/STU·1 Spect . A n. l . 10mH. · I ' H • ..•.• '225 .00
So,.nlln 5 0 0 8 . PS O· SOOV/JOOMA 0 .5" 1'.,......, 45.00
H~·' SOAR Audio a .n••,lo. t OH . ·l0 m H• .... ..•.. . . , 75.00
H~·J JO.R [)t$lo, tion A n .l y••' ...•..••••.•.... ........... .. '225.00

e.o. Bo . 10!lO ·C. a , . I, nd. T•• " 1 !1 0 1 0 21 ' .216""JI

STORE HOURS II A .M. to r P.M. CLOSED SUN. &. MON .

•

KW Electronics........- ,-
..... ,.. ' 0

••••••••••••••••••••••••••••••••••••••••••
: CASH PAID ...... FASTI :
: For your unused TUBES. Semtccncuctors, RE- :
: CEIVERS, VAC, VARIABLES, Test Equip- :
: ment, ETC. Fair Deal ings since 1938. Write or :
: cell nowl Barry. W2LNI. :
: BARRY ELECTRONICS. 612 Broadway, New :
: Yo<1<, N, Y, 10012. (212·WA5·70oo1 (W. buy •
• f8Ctory termination & from individuaisJ. :••••••••••••••••••••••••••••••••••••••••••
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Phone Contest Results [from page 86]

STATION OPERATORS
Mu lti-Operator, Sing le-Transmitter

cxeoi & CX IBBR, CX2CX. CX4AF, CX4BBX, CXSBR.
DKeAA: DJ4XG. Ol aVQ, DK4ST, DK5SZ. OKBSK, DL3BK.
Ol6KB. DLBNU. DL3LU & DJ4GO, DJ5FW. DJSND, DK40Yl
DK50 A, D18RL DL4QF: DA IQC, OA2QC, DJ9GM. OLSOn
& OK3NS DK600. DUJ'JRA: DL7HN". Dt700, OL70N,
OL7QU. OI....BKG: [)J3HJ. DJ5JT, DJ5TH. DK2WR, DKBGM,
OK8GT. DLBRCA: DJ1GX, DJ4EI, OJ6AP, DL2QB. DL9ME.
DlJIlNU: DJ4AX, DJ8SW, DK4TP. EL2PI & EL2CZ. FJJZZ:
F20 Q. F6AZP, F6BHK, G3TXF. FGfAMF/FS7: K2KGB.
FM?WN. G3FVA: G3FNM , G3SMM, G3SMT. G3SVW. G3WFT,
G3YKJ. G4AFT. G4AUR. G4BJT, GBDMJ. G3KMI: G3WIE.
G3XSV. G3XZG. G3ZBU..l G3ZER. G4APA, GBDUO. G3RCV:
G3VLX, G3WVP. G3YOti. G3ZAY, G3ZEN. G3RRS: G3SIT.
G3UKS. G4AYL, G80MQ, G3YUM: G3XDY, G3ZNS, G3ZPY,
G4AlS G4AOS, G4AZA, G4BGT. G3WYX: G3HTA, G3RUV,
G3RUX, G3TJW. G3YXR: G2DSY. G3BJQ, G3MDR, G3RUZ.
G3WSl , G3ZQC. G4ASM. G4ANT: G310R. G3JOC, G3lDI,
G3MPN. G3VZT, G5AHE. G8JC: G3RMF. G3TBU. G3TQO,
G3VOX, G3WFZ, G3WGY, G3XRU, G4AWA, G8ASO, G8BBP.
G05SBG: K4TSJ, W5MYA. GM3YOR & GM3FXM, GM30lK,
GM3PFQ, GM3YBQ, GM3ZAP, GM4AlK, GM4AQO, GM4BFQ,
GM8EsJ. GM4AFF & GM4AXE, GM4BFX, GM8r=1J. GM5AXO
& GM5ATK, GM5ATY, GM5AXS, GM5BAZ, wA/ifSVA.
GW3UCB/P: G3WKH, G3WXS, G3XXC, G3XZ'5l G3ZlL.
G4A BP, G4AHN, G4AJW, G8ESI, GW4BGO. HL9UH &
HL9VF. 14BMJ & 14ADS, 14BFY, 14SRB 14VOS. 14GAO &
14AUM, 14lCK. 180 GP & 18KBT. WA6EUc:. IM BAF: I1BAF,
I1CGI, I1 MTK. I1UW, 12TPl. JA2YAB: JA2BY, JA2DDD,
JA2DGD, JA2FRG. JA2HO. JA2HZA, JA2JSF, JH2ACL K2GE:
K2KFE, W2JDH, WA2QIO. K2GXT: WB2HJV, WB2WVG,
WB2Z0W. K3MBF & K3uz. K6JGV & W6KNC. K7RSC &
W7GVF, WA70XQ. t(9CUY & K9TZH, W9ZRX, WA9RQY.
Ke'KU: WB9ALN. WBB'FGV. KA2DX: KA2AD. KA2DD. WA511S,
WA8RWl, WB6CGM. KABFY: CLUB. KH6EDY: KH6HlK,
WA5TET. KL7AIZ: KIMBA, WB2GJW. K3YWJ, WB4ARV,
WB4lEK, WN9IQA. LAIH: LA4KQ, LA8Ul, LA8XM. LA7V:
CLUB . LA8AK & LA5KO, LA6Hl, LABVP. OH3MG & OH3TQ.
OH4RH & OH4NM. OH4SM, OH4RF. OK3KGI: OK3CFA,
OK3 UE, OK3·7555. OKIKPU: CLUB OZ6RT & OZ3CE,
OZ5Q U. PIlPT: CLUB. PJlAA: PJ2ARI , PJ2AW, PJ2Cl,
PJ2CR, PJ2CW. PJ2HR. PJ2MI. PJ2VD, PPJ2WI, PJ9CB,
PJ 9VR. PYIBQK & PYIDBE. SK3AH: SM3COL, SM3COZ,

u

The gang at PH AA finally made it and a re winne rs
of the W6YY Multi-Ope rator, Single Tra nsmitte r Trophy.
Here is part of the crew in action. PJ2Cl giving out
the numbe rs, PJ2WI d oing the logging, PJ2MI keeping
the check list up to date, PJ2ARI loca ting the just
worked Zone 23 on the map, a nd PJ2VD supervising

the operation.

SM3EAP SM3EHQ, SM3 FUA. SM~PZ. SK5AL: SMSBGK,
SMSDFM, SM5DBS. SMlIfOSG. SMlfGM. SL6BH: SM60SQ.
SM6SM. SMSAOE & SM6BJI. SMo'MC & SM5AZU. SMSBGM.
SM0'ATN. SPSPWK: SP5AUY, SP5BB, SPSBT, SP5DlJ.
SV9WJJ & SVSWII . VE1ASJ & VEIACH. VEI DH, KI MTJ.
KIRQE. VEIXW & VElAIH, VElAST, VE1KG, VEGAO: VE6AB.
VE6AGVol. VE6AQB, VE6AQU, VE6AUH, VE6AVO. VE6TK.
VE6LB/... & VE6AN, VE6GS. VOIHI & VEI AL, V01AQ.
WA1KZE & WAUZC, WAI NRV. WAlRDN: WI ARR, KIZNO,
WAlNES. W2PU: WB20FY. WA3MQJ. WA3NST, K4CIO,
WA6QAT, VE3BUV. WA2SVU & WA2FQG, WA2HSX.
WB2CKS. WA2H SU/2 & WA2BED, WA2BYJ. WA2LQZ &
WA2KBU. WB2FZO. W3BWZ & W4R HS, K4BED. W3DBT &
VKlRY, 4Z4AI. W3GlY & K3JFY. W3GM & W3FHR, W3J SX.
WA3JYB, K3ZDL WA3lHG & WA3 NQJ. WA3N YU. W3TV &
W3AOH, W3VW. W3YXM: WA3JVG, WA3M NN. WA3QYM.
WA3RSK. WN3REO, WN3TAC, KP4DJX. W3ZNH & K3BNS.
W4DOC: WA4AHD, WA4VHA, WB4MAH, WB4Q l N, WB4RTP,
WB4UFW. W4FDA & WB4EYX, WB41AE, WB4l.JFW. W4JO &
WA4HHW. WA4MSU & K4SHB. W5WQI & W5SKB, WA5FMF.
WBSAEH & WASVCF, WA5VUC, WA5WPV, WB5AJM.
WBSCRG & WB5GZI. WNSHDL W6ABP & K6ELX. K6VA,
WA6YlZ. W6BIP & K60S0. WA6DII . W6DOD & W6KG.
W6HQN & W6CXF. WA6DKF, WA6HRS. W6YPZ: K6HRT,
W6CFM, W6YOJ, WA6BIL. WA6N LQ, WB6JCO, WB6WWU,
WN6BYP. W6YRA: WASOPQ & CLOB. W6ZBS & W6ZTJ .
WBSKBK & WA6PGB. W4~AYI7 & WA7JUO. W7SFA &
W7LFA, W7RX, WA7MEO, wA7MJJ, VE7ZZ. W7YRO &
W70QM, W7EKM. W8BVF & K8TVO. W8EDU: WN2THV,
WA3BGE, WA3MSZ, WA8RXM, WB8JJS. W8ZHO: CLUB.
WA8Z0F & WA3GJ U. WA80BG, WA8 RWU. W9EXE &
W91CE, W9JAN. WlifHP & WI1PAN, W9'YCR, WA!JWEZ.
W9MYN & WA2WMT, WBSCMM. WAJJCVS & WeOBY.
WA9QLH & WltU~ WA~AWH , WBBAMJ, WBj!OJY, WB0!OLE.
WAfI't'PN & WA)!jENQ, WBi!C l Y. W88FHfi & WA9GUO,
KeHWE, K.0lFF, WB9BPH. XU1AA: 9M2AA, 9M2 1R. YUlJRS:
YUlNFP, YU lN FQ. YUIN PZ] YU lOAU. YUlOAX. YX5AJ :
YVSANF, YV5BeU, YV5BP, YVSBPU. YV5D fl l, F5QQ.
ZPSAQ & ZPSCO. ZP5 FN, ZPSMO, ZP5TQ. ZP5US.

Multi-Operator Multi.Transmitter
CW3AA: CX1AAC, CX3BH, CX4AAC, CX4AQ, CX4VA, CX5 BT.
CX7ev, CX7CO. DL311 & DLBAN, DLBCM. OlBOC, DLBFR.
Ol8GH, OL8HB. DLSI D: DJ4ZF, DHUD, DK4DK, Ol2WJ.
DL60H. Dunl: DJSPE, OJ5PC, DJ2YE, DJ4TJ, DL6RY.
D19PG: DK2JX. DK3BJ.r. DK5KY, DK lOV, DK801, Dl6WE,
DJ6TK, DKlFW, oJ1Fl', DJ9T3. DJ9"IE. DJ4f>T, DJILP.
DUIWW: DA lEO. DAIN l , DAI R , DJ40Q, DJ4 DU, OJ6FJ ,
DJ6NT. DJ9CE, DK7FO. DUOP, oL2UU, DL3ZA. Dl6N K.
DC6CK. OC6FF. DC80E. GB3MAN: G3YSG, G3ZSS. G3YXN,
G3WUX, G3YBY. G3YRU, G3YZY. JA2YEF: JA21DZ,
JA2KKA, JA2LUV, JA200F. JA2SAA, JA2SAP JA2TCA,
JA2UJC. JH2BFT. JH2 FP.1K. JA3YCH: CLUB. K2Fl & K20D,
K3KN H. K2UOT/2 & W3FPP, WA3RRE, K2B QO. K2U YC.
K3BW & K3"JlK, K3TGM, K4CG: K6DZL, WB4GRN,
WB4VUI, K4CFB, WB4ROV, W3JPT. WB4FDT. K6UA &
K6BCE, K6VI, W6K UT. WA60HJ, WB6VFJ, K6SEN,
K6MOG, W7KW, W60QW..l WA6NNJ, W6EEG. K81DE &
K8HLlt W8ROF. "WAtsVMQ, WA8 UUQ. WA8JUN,
WA80WU

k
& Sheldon. KAI DX: KA2BL. KA2WW, KA2AA,

KA2AS, A2DF, KAIMI, & Steve. KH6EOQ: KH6CFG.
KH6GQW, KH6HDA. KH6HIF. KH6HOY, WA6RSZ. KL7FBI:
WB4CFN, KL7HAM. KL7HMT. KS6DH & KS6DY, KS6ER.
LZlKKZ: Rajcho, Vlad. OHlAA: OH I NH, DHI NK, OHINM,
OHllQ, OHlSS, OHIYW, OH l RG, OHISY, OH2 BBM,
OH2SB, OH2QV. OH3NB. OH1AD: OH l PS, OHlPV.
OHIQP. OH lRU. OHl RV. OHlSH, OHI VT, OH l XX.
OH2BO, OH2BX, OH2KK, OH2WI. OHlVR & OHlLX.
OH3KX, OH3MK, OH3WF, OH3YI, OH3ZE. OH3ZN,
OH3U N, OH3XZ. VP9BO & VP9FU. VP9fW, VP9FX.
VP9AT. VP9BP. VP9BV, VP9AL. VP9EJ, VP9H E, VP9AS,
WB2 PXZ. WA2DNR: W2KZN, WA2TUJ. W3AU & W3ABC.
W3AZO, W3IN. W3ZKH, K3 EST, K6ETM. WA3AM H,
WA3ECT, WA3IAQ. WA3UP, WA3 LVX. WA3ATP &
WA3LRN. WA3LRO, W3GHD. WA3ATX & WA3COJ.
WA3MME. W3 BYX & W3KRD. W3DHM & W3DRD,
WA30VC, WA3RAP. W3FRY: K3HTZ. WA3LNM, WA3QPS,
WA3NQX, W3WPG. W3GPE & K3010. K3WJV, WA3FFR.
W3NX & W3TGF. W3SS & WA3SYO, WA3QJZ.I K3SME,
W3YCI. W3WJD & W3PSM. K3YUA. W4BVV & K3NPV,
K30AE. W3BQV. K4GKD. W4GIW/VP7 & W4M CM. W4GKF,
K4PGM, WA4VWV, WB4SEO, W4SSU. K4BAI. WB4WMG,
W4BYG. VP7Bl. WA50CN & W5K FL. WB 5AAU, WASZWC,
WA5WPB, W5IVN. WBSDTX & WB5AUU, WSOJ, W5EOT,
WA3GBU. WA5JMK, WSQBM. WA5QXD, WASUCT.
WA5VDM. W60AT & K6EBB. WB6JOD: K60JZ. WA6HCl,
WB6RWO. WA6GSl. WB6 PZX. W6KHS. W7RM & W7EXM,
W7GYP, W7JEG, W7YGN. K7HTZ, K7JCA. K7VPF, WA7FDF,
WA7GWl, W5QQQ. W9YT: OH2 BM, K9LBQ, K9KGA,
K9ZSE. WA9SUU. WA9TPV, WB9 FRG, WB9EGZ, WB9ELB,
WB9AMT. XV5AC: W4EVG. K7CBZ. VS6o R, HS4AGN,
H SSABO, WA4NMU, WB 4V BY. W3lHR. W7 SVL, WA7QDG.
W9ELR. WB4CXY. XW8CN A. XW8EV. XW80 0, XW8CY,
XW8FB. XW8EN. Z0 3X: OH2BC. OH2BC P, OH2BH,
OH2MM. 4UIITU: HB9ANW. SP5ZK , K4ZA.
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THE GALAXY 550A
MORE POWER, MORE FLEXIBILITY FOR THE Fixed Station

1
"

GT..55OA Transceiver
-

e
•

•

• • • •Order No. 855 Ham Net $595.00

The GT·550A is the best transceiver on the market tor the money. Bar none.Costs just $595.00 and
runs S50 watts. Operating either fixed station or mobile. this t ransceiver is guaran teed to have a
top frequency stability after warm-up. We"re so proud of the stabili ty we inc lude a graph with each
GT-550A showing the purchaser how stable his radio was when it went through f inal chec k. 550
watts SSB ; 360 watts CW; sensitivity better than .5 uv fo r 10 db S ... N/N ; stable - 45 db carrier
suppression ; 25 KHz cali brator and vox option; no frequency jump when you switch sidebands.

RFS50A contains high accuracy watt meter; calibrated in 400 and 4.000 watt scales; switch
for forward o r se lected power ; swi1ch to select 5 antennas o r dummy load. Order No. 857
Ham Net $75.00

RVSSOA is a solid state VFO. Funct ion switch selec ts the remote unit to control Receive
't ranscerve-T ranemtt treouency independent ly. Order No . 856 Ham Net $95.00

SCSSOA Speaker Console w ith headphone jac k. AC400 power supply will mount inside.
Order No. 858 Ham Net $29 .95

AC400 Power Supply is heavy duty sol id state to operate GT-550A at full power. on SSB o r
CW, and with switch selection ot 115/230 VAC, 50/ 60 Hz inpu t voltages. Order No. 801 Ham
Net $99.95

Hy-Galn'. Super Thunderbird TH6DXX
• " Hy-Q" Traps • Up to 9.5db forward gain • 25db trent-to
back ratro > SWR less than 1.5 :1 on all bands · Takes maxi
mum legal power · 24·fo01 boom. Order No. 389
Ham Net $179.95
Hy-Gain'. 18 AVT/WB

• Wide band performance. 80 through 10 meters . Three Hy·Q
traps · Top loading ccu> True 1/4 wave resonance on all
bands· SWR of 2:1 or less at band edges. Order No. 386
Ham Net $59.95

Hy·Gain'. Thunderbird TH3Mk3 (not shown)

• " Hy·Q" traps • Up to Bdb forward ga in • 25 trent-to-beck ratio
• Takes maximum legal power. Order No . 388 Ham Net $144.95
Hy-Galn'. 400 Rotator/Indicator
• Hand les large beams and stacked arrays with ease-up to 10 times
the mechanical and braking capabi lity o f any rotator on the market.
Order No. 400 Ham Net $ 229.95

•
EASY FINANCING ~ 10% DOWN OR TRAOE·IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our recondit ioned
equipment carries a 15 day trial. 90 day warranty and may be traded back with in 90 days for fu ll
credit toward the purchase of NEW equipment. Write for bulletin . Export inq uiries invited.

TED HENRY (W6UOU) BOB HENRY (W/lARA) WALT HENRY (W6ZN)
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THE PROVEN LEADING HAM AN D COMMERCIAL BALUN IN THE WORLD TODAY

"W2AU" BALUN $12.95 - ....."""'~ _ - - _lil!Wl.- -,... ....

..
wen GUARANT EE
no othe r balun, at any
p rice. has all these
features.

UNADILLA, N.Y. 13849

1. HANDLES FULL 2 KW PEP AND THEN SOME.
Broa d-Sa nd ed 3 to 40 Me.

2. HELPS TVI PROBLEMS By Red ucing c eex line
I/SlIIl Radiation

3. NOW ALL STAINLESS STEEL HARDWARE. 50239
Double Silver Plated

• . .MPROYES FIB RATIO By Reducing Co•• Line
Pic k·U p

5. REPLACES CENTER INSULATOR. Withs.tands
Antenna Pull o f O ver 600 Lbs.

6. BUILT-IN LIGHTNING ARRESTER. Protects Balun
-Could Also Save Your Valuab le Gear

7. BUllT·IN HANG-UP HOOK. Id eal For Inverted
vees. Multi -Band Antennas. Dipoles. Beam iil nd
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED fORCES, fAA. At.-, CIA, CANA·
DIAN DEFEN SE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OVER They-'N built to lut

BIG SIGNALS DON 'T JUST HAPPEN
GIVE YOUR ANTENNA A BREAK

Come s in 2 models. 1:1 matchn SO or 75 ohm un·
balanced (c ou. line) to 50 or 75 oh m b ala nced load.
4:1 model m atches 50 or 15 ohm unbalanced (coa.
lin e) to 200 or 300 ohm bala nced load.

AVA/L Aa lf ..., AU LEA DING DEALERS. " NOr, ORDER DIREcr

"fRS. Of BAlUN S DEPT CO
Tel: 601·369·2985 •

The p roven balu n

,1'S WHAr 'S
INSIDE

JHAJ COUNJSI

WITH
BU ILT·IN

L1GHTM INS
ARR[STIR

UNADILLA RADIATIDN PRDDUCTS

GENERAL: • All amateur bands 10 thru 80
meters in seven 600 kHz ranges (5 supplied I
• Solid State VFO. 1 kHz dial d ivisions .
Modes SS B Upper and Lower, CW and AM
• Built-In Sidetone and automatic T/R
switch ing on ON • 30 t ubes and semi
ccnduetoes e Siee: 5 V,"H,10 %"W, 14 % "
o 113.9 x 27 .3 x 36.5 em). Wt.: 16 tbs.
135 .2 Kgl .

TRANSMIT: • VOX or PTT o n SSB or AM • Input Power:
sse, 300 watts P.E .P. ; AM, 260 watts P.E .P. controlled
carrier compatible with SSB linears; CW, 260 watts .
Adjustable pi-network.

RECE IVE : • Sensit ivity Better than Y2 uV for 10 db SiN .
I.F . SelectivitY 2.1 kHz @ 6 dB, 3.6 kHz @ 60 dB. • AGC
full on receive modes, var iable w ith RF gain control, fast
attack and slow release w ith no ise pu lse suppression •
Diode Detector for AM reception.

The ult imate in
SIDEBAND TRANSCEIVER

per fo r m an c e

34-PNB Plug-in
Noise Blanker ... $100.00

RV·4C Remote
VFO for TR·4C . . $1 10.00

$5999 5

R. L. DRAKE COMPANY 1<ij\E$)1mB 540 Richard si, Miamisburg. Ohio 45342
• ~ Phone: (513) 866-2421 • Telex: 288-017
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READER SERVICE
To obtain literature 'rom .durtiMB. . imp'"
~hftk the box to the name of each .dnrUMr
Ibt.d be l• ..,. .hON product or Hnice I. of
in ternt t o ,oa.

AUGUST, 1973
o Arrow Electronics. Inc.

o Barry Electronics

o Bomar Crystals

o Communication Technology Group ( Hild l )

o C ush-Craft Corp,

o DX Engmeerlng Co.

o Datak Corp,

o Drake, R. L. , Co.

o E mac, Div. of Va rian

o Fair Radio Sales

o Genave (General Aviation Electronics )

o Glass, J . J .
o Goodheart, R. E.• Co.
o G regory Electronics Corp.

o II .t: L Associates

o Hallicraften Co.• The

o Heath Company

o Henry Radio

o H y..Qain Electronics Corp.

o International Crystal Mfg. Co .

o Jan Crystals

o KW Electronics

o Uberty Electronics

o Millen, James, Mfa. Co" Inc.

o Mosley Electronics

o National Ra dio Institute

o New-Tronies Corp.

o Omega-T Systems, Inc.

o Palomar Engineers

o P olYI OD Company

o Rally Communication Systems

o SBE {Linear Systems, Inc. )

o Savoy Electronics. Inc.

o Space Electronics

o Swan Electronics

o Teeo Electronics

o Telrex Communications Enllineering
Laboratories

o Ten-Tec

o Unadilla Radiation Products

o Van W2DLT Elect ronics

o World QSL Bureau

o Yaesu M useu USA Inc.

CQ Reader Service
14 v anderventer Ave.
Port Washington. N .Y. 110S0

Name Call .

S treet Addr .

CIl7 Stata Zlp .
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WHICH ANTENNA WINS THE CONTEST ?
In open compet lllOn ••nst thousands o f commerCia l .nd home·brew .n l~nM. WA 1JFG won 1M New England
c~mptonlh,p wIth a Got~m ~am. bV a margin of 5.982 polntsl W8 2JAM won the sec t ional .ward toe the
S~PSI.ke con test In 1969 . nd 19 70 wIth • GOI~m " ·element 15 melt' beam' Hundredt of unsolic ited testl·
mon •." tro m grateful hams are our proof th..t Gotham .ntenOfl gtYe ';'OU the bnt d esign, -.ld the best malerl,ls.
Forget our low pflees · ' ely on the ,.sulllof~. comptlll trve cont"" Ask yaun elf : Why do Gotham ,ntenNiS win )

S41.00
36.00
3S.00
3 1.00
30.00
29.00

4ElIO 24
7El 10 3S'
4 EL 6 24
SEl6 .......... ...•.. 34·

12El2 31·
'20' Boom

VI 60 vertical for 160, SO, 75.40,20.
15.10, 6 mel S22. 95

" SA SE for FREE Ut.ratur•• ClUb members write
for dllCounh."

" HOW TO ORDER: Send money order (bank,

store. Of United States) in full . We smp 1m·
media letv by best way, charges collect.
DEALERS WRITE ,"

"All band vertical!" asked o ne skeptic.
" T we nty meters is m urder these days. Let's see
you make a contact on twe nty meter phone with
low power!" So K4KXR swi tc hed to twenty.
using a V80 antenna a nd 35 walls AM . Here is
a small portion of the statio ns he worked :
VE3FAZ. T12FGS, W5KYJ, WIWOZ. W 2
DOH, WA3DJT. W B2FCB, W 2YHH , VEl·
FOB. WA8CZE. KISYB. K2 RDl, K IMVV.
KSHGY. K3UTL, WSQIC. WA 2lVE. YSI ·
MAM, WASATS, K2PG S, W 2QJP. W 4IWI .
K2PSK. WASCGA. W B2KWY, W 2IWJ. VE3·
KT. Moral : Ifs the antenna that counts!
FLASH! Swi.ched 10 IS c .w, and worked KZS·
IKN. KZSOWN, HCILC. PYSASN, FG7XT.
XE21. KP4AQL. SM5BGK. G2AOB, YVS
Cl.K. OZ4H, and over a thousand other stat ions!

V40 vertical fo r 40, 20 , IS . 10.
6 mete rs S1 8.95

VSO vertical for SO, 75. 40, 20. 15.

ALL·BAND VERTICALS

10, 6 meters 520.95

BEAMST hc fir.. morning I put up my 3 ele
men' Gorham beam (20 It) I worked

Y04CT. ON5lW. SP9·
ADQ. and 4UIITU
THAT ANTENNA __
WORKS! WN4DYN Cern- ......._
pare the performance, val-
ue. and price of the follow·
ina beams and you will see
tha t this offer is unprece-
dented in radio history!
Each beam is brand new; full size (36' of .ubing
for ~QCh 20 meter element, for instance) ; ab
sohnely complete incl uding a boom and all hard
ware; U\n a single '2 or 72 ohm coaxial feed
line; the SWR is I ; I ; easily handles S KW ; ~.
and I " alumnium alloy tubing is e m ployed for
maximum strength and low wind loadi ng; all
beams are adjustable to any f reque ncy in the
band.

2 El 20 S25
3El20 31·
4 El 20 3S·
2 ElI5 21
3ElI5 25
4 ElI5 31·
SElI5 34·

(1). 15.20 CUBICAL QUAD .
11).1 5 CUBICAL QUAD.· .
IS·20 CU BICA L QUAD ················.··..·.· .
TWENTY METER CU BICAL QUA D .
fI FTEEN MET ER CU BICAL QUAD :
TEN METER CUBICAL QUA D················
(all use single coax feedlinc)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

QUADS Worktd 42 couetnes in two weeks with
my Goth am Quad.fllJ only 15 watts . o.

W3 C UBICA L QU AD AN ·
TENNAS - these IwO element
beams have a rull wavelength
driven clemen. and I reaecror:
the pin it equal 10 thai of a
three element beam and j he di
rectivity appears 10 us to be ex
~plional ! ALL METAL fcl.Ccpt
the insu lators) - absolutely no \
bamboo. Complete with boom.
alum inum a lloy spreade rs ;
sturdy. un ive rsal -t ype beam
mount: uses sinale 52 ohm coaxial feed ; no slUb~

o r match in. devices needed ; full instruction for the
simple one-ma n assc: mbly and insta llation arc in

cluded; th is is a fool-proof bum that always worb
with e xceptional resuhs. The cubical quad is the
anlenna used by the DX champs, and it will do a
wonderful job for you!

IO/l ~ / 20 C UBICAL Q UAD SPECIFICATIONS

Antenna Designation : 10/1 5120 Quad
Number of Elemenls : Two. A full wavelength
driven clement and reflector for each band.
Freq . Covered: 14·14.4 Mc. 21·21.4S Mc. 2S·29.7
Mc.
ShippinC Weiaht : 28 Ibs. Net WeiSht : 25 lbs,
Dimensions : About 16' squ are .
Power Ratin. : 5 KW.
Operation Mode : All
SWR : 1.05 : 1 at resonance
Gain : 8. 1 db , over isotropic
F I B Ril lio : A minimum of 17 db , FIB
8'oom : 10'ions x I V.. .. 0 .0,: 18 gau ge steeh double
plated; gold color
Ream Mount : Square aluminum alloy plate incor
porating four steel If-bolt assemblies. Will easily
support 100 Ibs. Universal polarizat ion.

Radiating Elements : Steel wire. tempered and
plaled, .064" diameter ,

X Frameworks : Each fr amework consists of two
12' sections of I" 00 aluminum 'hi-strength' (Re
vere) tubin., with telescoping ~ .. lubin. and short
section of dowel. Plated hose clamps tighten down
on telescoping sectio ns.

Rad ialor Terminals : C inch-Jones two-terminal
fillings

Feed hne (not fur nished ) ; ~2 ohm coa xial cable

Now check. these ' Ia rth n, price>-note th ..t they
arc much 10 -"'l' r than even the bamboo-type :

,
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Route 46, Saddle Brook, N. J .
Phone (201) 489-9000

GENERAL ELECTRIC

VOICE COMMANDER III
• Full Solid State FM Transmitter-Receiver
. 132·150 and 150-174 MHz/Size : 9.5 " x 5.3" x 1.7"
. 1 watt output, .5 micro-volt sensitivity.

High performance. completely self-contain ed two-way
FM radio. Compact, lightweight. easily operated and
hand-carried. Housed in high-impact. z-secnon case.
All external hardware polished stai nless steel. Top
section has transmi tter and rece iver modu les, bu i lt -i n
mike and speaker. antenna. carrying handle. all
swi tches and con trols. Bottom sec tion has battery
power. supply. Power connections to top section made
by plug and jack connec tion.

$138 tncrcces reenar••abte
nic ke l c ad mium ba t .

• te ry pack and ch arger

Crystals and tuning . add S5O ,

SEND FOR NEW
7973* CATALOG

•

1

Prop er charger s avai lable
sepa rately . each $15.

LOiS of 5 less 10% - $124.20
Lot s of 10 less 15% - $1 17.30

TWO METER MOBILE UNITS

GENERAL ELECTRIC PROGRESS LINE
14" or 17" case, complete accessories, fully
narrow band.

MT/33, 12 volt, 30 watts, transistor power
su pply Sl58
with wide band receiver .$l43

MA/E33, 6112 volt, 30 watts.
vibrat o r power supply S88
with wide band receiver .$73

96 • CQ • Aug ust, 1973
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YOUR ASSURANCE OF PERFORMANCE & QUALITY
.,

Amateur Price Net

,

F- LINE MODEL 400D/400SD
fR ox 400 $299.00

f R ox 400 so$399.00

SP.4QOP $59.00

SP40DS $19.00
flOX 400
Excit" $339.00

Ineludes 6 & 2 Mete rs

f12ODOB
1200 Witt l inear Amp,
$339.00

u--.....

FR-DX-400 RECEIVER
SPECIFICATIONS

SP400-P FL·DX-400 TRANSMITTER Fl·2000B LINEAR AMP

S,!MtNnd Sup ·
p._'on: !SO d b.I 1000 cps..
C. " ,•• Sup p•.--on: B.n.. Ihen!SO db .
D,ItOfI."", P,oduch: In .u... of JO db d........
fr~u.ncy R.~n..: 300 10 27 00 CpL
Inpul Powet: SSB ....d CW·2..0W.n.P(P

AM. l oo Wen • .
Oulpul Impe<Nnc. , Nom.... 52 oI'Im. edjult ·.toI. "';Ih pi _",,",Mo. .
MIC.opl'oone: H.gh I......nu dy ......c

Of cry.tIII .

f ...... ,c, Co...__ J .S.".IMc.I.• 7.SMc. 13.9
''' .5Mc . 2O.9-21 .SMc. 127.
9-28.SMcI. 28,5-29.1~
128.9- 2'I,SMcI.

Model ofapereloon sse . U d 1_ stele-
beond _ bero..... CW; G.ocI
bloc-Io It.. ,.... VOX eorc:ur1
....,.... AM; ( ,ther ....
berod _It! e..._ _

0 ... Ce! ,br. " on : Me,n do. cellbreled 0 to
50llke end 500 10 l~e.

V..no. do. uhbr...ed 0 10
50Ie end 50 10 l 00k e in
Ike dowl'lOOn .

5'.b,IoIy : Leu'''''' 100 cycles ,tIl in
en, 15 mlnul•• eI, ...
UP. I... IhAn 100 eyel_
_ I h lQ'll,ehAnte 'nh... wol ·,-

ModI o f Opeorauon : sse.cwarMl AM I f "'l
F·__V R.,. : 1.1·2.3M,:, 1 5 -4 .1Mc. &.9

1.G4c, IJ."I,..Mc:, 20.s.
21 ,4Mc. I26.9-11.5Md .21.
9-28.SMc:. 21.5·2t.IMc. 28.
9-29.5Mc. 12t,$..30.1McI.
19.9-10.SMeI. lso.S2Mc: Of

52-S4Mc:1. O U · l t6Mc: Of
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Here is the opportunity you have been tN8iting for:

• Split frequency op«ation for work ing that cho ice O X ilnd Net Operation.
• ThiS IS the u ltlmare for com plere coverage with con trol from eith« the transmitter

or the TfICeiller,
• 2 Mechan icsl F ilters for eJ(ceilenr selectill/ry plus T notch rej«tion tuning.
• Solid State VFO for excellent stability.
• Darifier for Net operation.
• Built ' n Monitor for l istening to transmitted s/gnd /.
• lOOKC ilnd 25KC calibrator - 3 step AQC.
• Pick UP ;l brochure at your ONIen and Mk for Demonstration.

FACTORY SERVI C E IS AVAILABLE IIW H ER E WARRANTY HAS EXPIRED . MODIFICATION KIT MK-I60 11{>(JM1
SUi.OO WITH XTAL PL US LABOR _ MODERNIZATION KIT MIR ·l FOR OLDER MODEL fTl0l S"O.OO PL US
LABOR , BR OCHURE S WITH S PfC IF ICA Tl O NS ARE AVAILABLE AT YOUR DEALt.RS LI STED BELOW :

.... .... .. "AQlO 1T000I SI,,, .n 610'
l .. ......... ..~ " • . tAl _ . _

.. .... ..ADlO OUtll l '.'1-"" .,.,_ _ . C..

" ACOM IlICT"QfIOIC5i-' 2!4 _"- .--
M ll()Oro IUCT"O"'C$I7I1J. ' • •

"... -.-
10 AlGI IUCI ..OOOIa-I" .... !IoU'

f _ _ . I ..

AMAl U IUCT..OOOIC$ ...- .. , . , ..., . __ ,-..0...-_ 00000o

flllI C.. ....010 •~ " " 1M 2!lo<I _ '
..._ . IItC

........ 'SON ""'OI~'.JU- J'WllO
f. P' , L .• . V_ S.._ . l l _W_ C.... , .. w

\ t/ VAESU MUSEN USA INC.
V 76 25 E. RQ:) f.CRANS A VE UNiT 19 P.... R ....MO UNT . C A L , 90 723

TWX 9 10 346 1624
T£L 2 13633 4001
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This
is the worlds

sing le tube amplif ier, S or wave plifiers combined
located in the EIMAC t itt would make a 5
facility, develops over ranSml e~ megawatt trans-
1300 kilowatts of 100% mitter a practical reality.
modulated carrier. It is qu ickly and easily The EIMAC X-2159 super-power
tunable over the range of 15 to 30 MHz. tetrode is designed for MF and HF
Drive power at the grid of the tube is less broadcast service, VLF communications.
than 5 kilowatts. SSB linear service and extremely high

Using a single EIMAC X-2159 su- power pulse modulator applications.
per-power tetrode in a Continental Elec- The X-21 59 is another example of
Ironies transmission line-cavity configu- tomorrow's tube that's ready today at
ration , this ampli fier combines high EIMAC. For complete information. con-
power gain with excellent operating sta- tact EIMAC Division of Varian. 301 In-
bility and complete freedom from circuit dustrial Way, San Carlos, California
parasit ics. 94070. Or any of the more than 30

A single amplifier stage using two Varian/EIMAC Electron Tube and De-
EIMAC X-2159 tubes is capable of over vice Group Sales Offices throughout the
2.5 megawatts of 100% modul ated world.

division
varian


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100

