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IF YOU'RE NOT DESIGNING
WITH A CSC PROTO-BOARD,LOOK
AT ALLYOU'RE MISSING.

Accessibility — All parts are

instantly and easily accessible, for
Utility — Models are available Quick 3Ignal tracing. circut
with or without t_lullt—in regulated modifications, elc Variety — A wide vanety of
ﬁﬁgtra!g-:ﬂphes (fixed or ' models are available with

| el capacities ranging from 630 to

3060 solderless tie-points (6 to 32
14-pin DIP s}, 1o fit every technical
and budget requirement

Economy— Eliminate heat and
mechanical damage o expensive
parts. Save money by re-using
components

Versatility — Use with virtuaily ai
types ol parts. including resistors
capacitors, transistors, DIP s
TO-58, LEDs. transformers
relays, pots, etc. Most plug in
directly, in seconds

Durability — All Proto-Board
models are carelully consiructed
of premium materials, designed
and tested for long. trouble-free
service

Expandability — Proto-Board
units can be instantly inter-
connected lor greater capacity

Visibility — All parts

are instantly and easily
visible, for quick circuit
analysis and diagramming.

Whatever type of

" electronic circuits you

' work with, you can do

¥ more in less time with

¥ CSC's solderless Proto-

' Board systems. As fast and

¢ easy as pushing in or pulling out

a lead, you can design, test and

modity circuits at will. Com-

ponents plug into rugged 5-point

terminals, and jumpers, where

needed, are lengths of #22 AWG

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

your way to assembling a new circuit.

Speed —Assemble,
test and modily cirguits”
as fast as you can push
in or pull cut a lead,
Save hours on every
project

Adaptability — Use in design,
packaging, inspection, QC, etc.
Works with most types of circuits,
in many, many applications

Flexibility —Use independently,
or in conjunction with other
accessories, such as scopes,
counters, CSC Proto-Clip™
connectors, Design Mate ™ test

CSC PROTO-BOARD SOLDERLESS BREADBOARDS

eguipment, etc. One Proto-Board NOD. OF
unit can serve a thousand MODEL SOLDERLESS IC CAPACITY MANUFAC. OTHER
applications NUMBER TIE-POINTS (14-PIN DIP'S) SUGG. LIST FEATURES
PB-6 630 6 $15.95 Kit—10-minute assembly
Order today. Call 203-624-3103 (East Coast) or 415-421-8872 A L 10 W0 WHE=WAIN Jarger Gapacily
(West Coast): 9a.m.-5p.m. local time. Major credit cards accepted. PB-101 940 10 22.95 B distribution buses,
Or see your CSC dealer. Prices slightly higher outside USA. higher capacity
PB-102 1240 12 26.95 Large capacity, moderate
price
CONTINENTAL 1A CORPORATION
SPECIALTIES PB-103 2250 24 44 95 Even larger capacity: only
2.7¢ per tie-paint
F8-104 3060 32 54.95 Largest capacily; lowes!
price per tie-point
70 Fulton Terrace, Box 1942, New Haven, CT 06509 PB-203 2250 24 75.00 Built-in 1% -regulated
203-624-3103 TWX 710-485-1227 S5V. 1A low-ripple power
WEST EmETs 35; ('.:Egi??;_% St, San Francisco, CA 94104, supply
415-421- A 910-372-7992 PB-203A 2750 24 1 g .
GREAT BRITAIN: CSC UK LTD, Spur Road, North Feltham Trading Estate, i Tfﬁﬁ*ﬂ;dp!isi Eaﬂ:::::n:? t:m X
Feitham, Middlesex, England, 01-890-0782 Int’l Telex: 851-881-3669 adjustable regulated power
supplies

L' 1978 Continental Specialties Corp
Prices and specifications subject to change without notice
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This NEW MFJ Versa Tuner Il . . .

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watts RF output. Matches everything
from 160 thru 10 Meters: dipoles, inverted vees, random wires, verti-
cals, mobile whips, beams, balance lines, coax lines. |
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MFJ VERSA 1
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Antenna matching Sets power range, Meter reads SWR Efficient airwound induc- Transmitter matching
capacitor. 208 pf. 300 and 30 watts. and RF watts in tor gives more watts out capacitor. 208 pf.
1000 volt spacing. Pull for SWR. 2 ranges. and less losses. 1000 voit spacing.

Only MFJ gives you this MFJ.941 Versa
Tuner || with all these leatures at this price.

A SWR and dual range wattmeter (300 and
30 watts full scale) lets you measure RF
power output for simplified tuning

An antenna swilch lets you select 2 coax
fed antennas, random wire or balance line,
and tuner bypass.

A new efficient airwound inductor (12 po-
sitions) gives you less losses than a tapped
toroid for more watts out

A 1:4 balun for balance lines. 1000 volt
capacitor spacing. Mounting brackets for mo-
bile installations (not shown).

With the NEW MFJ Versa Tuner Il you can
run your full transceiver power output — up to
300 watts RF power output — and match your

,_,J’ -

I.HTEHHA SWITCH lets you select 2
coax fed antennas, random wire or
balance line, and tuner bypass.

transmitter to any feedline from 160 thru 10
Meters whether you have coax cable, balance
ling, or random wire.

You can tune out the SWR on your dipole,
inverted vee, random wire, vertical, mobile
whip, beam, quad, or whatever you have.

one existing antenna. No need to put up sepa-
rate antennas for each band.

Increase the usable bandwidth of your mo- |
bile whip by tuning out the SWR from inside
your car. Works great with all solid state ngs
(like the Atlas) and with all tube type ngs.

i travels well, too. Its ultra compact size
Bx2x6 inches fit easily in a small corner of
your suitcase.

This beautiful little tuner is housed in a
deluxe eggshell white Ten-Tec enclosure with
walnut grain sides. I

$0-239 coax connectors are provided for
transmitter nput and coax fed antennas.
Quality five way binding posts are used for
the balance line inputs (), random wire input
(1), and ground (1).

MFJ-901 VERSA TUNER
Mew efficient aw wound codl lor more watls oul

Only ME) uses an ethoen! ar wound inducior (12 posihions)
in thes class ol tuners 1o give you more walls oul and less
losses than 2 tapped lormed Matches everything ftrom 160
thiu 10 Meters. dipoles, inveried vees, random wires, vert
cas, mobse whips, beams balance Wnes coax knes. Up fo
200 watts RF oulpul 1:4 balun for balance lines. Tune oul
the SWH of your moblele whip rom inside your car. Works
with all ngs. Uira compac! 5xZxb inches 50 239 connec
s 5 way binding posts. Ten Tec enciosure

You can even operate all bands with just

[550| 49
MFJ-900 ECONO TUNER ﬂ

Same as MFJ-901 Versa Tuner, bul does nol have buill-in
bafun for balance lines. Tunes coax lines and random lines.

MFJ-16010 RANDOM WIRE TUNER

Dperate 160 thre 10 Meters. Up to 200 watls RF pwipul.
Maiches high and low impedances. 12 pozition inductor,
$0-239 comnectors. 2x3xd inches. Matches 25 to 200 shms
al 1.8 MHz

“H il 3 lcl::-nu WEVER

By

L =— o ey ;
MFJ-400 B043 ECOND KEYER ﬂ

MFJ brings you a rellable, full festure economy keyer using
the tamous CURTIS-8043 keyer-on-s-chip.

Panel Conmtrols: Speed (8 to 50 WPM), pull-to-tune;
volume, on-off; 3 conductor, "% inch phone jack for keying
output! and key paddis input

miernal weight coatrel lets you adus! dol-dash-space
ratio for a destinctive signal to penefrate ORM for solid
0X contacts. Ssdétone and speaker. Internal tone control

lambic operstion with sguesre key Dot memory Instant
start Sef! compieting. Jamprool spacing Rekable sobd state
keying: grid block, cathode soixl stale Wansmitiers | — 300V,
10 ma max. and + 300V, 100 ma. max.)

.oe. Call tol-free 800-647-8660

For technical Information, order and repair status, and in Mississippi, please call 601-323-5869.

Order any product from MFJ and try it. if not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handiing.

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On

MFJ) ENTERPRISES
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Our portable 2-mefer radio
goes anywhere you do!"

Wilson .. We-800

800 channel - synthesized 1 and 12 Watt RF Output

Anywhere you go . . . camping, boating, sporting events, ham-fests . . . or just "“talking
around town” in your car, the small and lightweight WE-800 portable is with you.
Designed as an all-purpose 12 watt mobile or 1 watt portable unit, it’s loaded

with features to satisfy even the most discriminating amateur.

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

Additional features: ® Operates on rechargeable internal Nicad batteries (not
included) ® Built-in S-meter/output indicator ® Hi-Lo power switch

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

RS-,

GENERAL SPECIFICATIONS: ' .

* Frequency Range: 144,000 - 147.996 MHz # No. of Channels: 799 @ 5 KHz or 389 @
10 KHz » Operating Mode: Direct frequency modulation » Type of Communication:
Simplex or transmitter offset £600 kHz = Operating Voltage: 13.6 VDC negative ground
(10 to 15 VDC range) # Current Drain: Transmit: 290 mA @ 1 watt output, 2amps @ 12
watts output. Receive: 45 mA squelched. 250 mA at full AF rated output » Antenna im-
pedance: 50 ohms nominal » Size: 8-1/4 x 6-3/4 x 1-7/8 inches (2096 x 171.5 x 476
mm) * Weight: 1 Ib. 15 0z, (4.13 Kg): (3 1b, 11 oz. (B.16 Kg) with batteries ® Frequency
Determination Methad: C-MOS phase locked loop » Offset Option: Two optional offset
TX positions also available,

PERFORMANCE SPECIFICATIONS:

TRANSMITTER: * RF Output: Hi 12W, Lo 1W * Frequency Stability: .001% - 10°C™+
60°C ® Local Oscillator: Simplex, 21.4 MHz; Offset 4600 kHz, 22 MHz; —600 kHz, 20.8
MHz (Options for two more offsets other than 600 kHz) * Harmonics & Spurious: More
than 60 dB below garrier * Deviation: £ 5 kHz * Audio Response: +1: —3 dB of 6 dB/
Octave. Pre-emphasis characteristics from 300 to 3000 Hz,

RECEIVER: « Receiving System: Double conversion | odyne * First Local Os-
cillator: PLL output of (F-21.4 AHz) » First IF: 21.4 MHz (with 2 pole monolithic fil-
ter) » Second IF: 455 kF ramic filter) » Stability: .001% —10 ™ +60°C = San-

A
-
u

sitivity: .3 uV for 20 dqu elch Se - -' !l“’.‘ﬂpunmts& Image Fl?ée‘:-
tion: Better than BO dB ¢ Intermodulation: 60 dB * Selectivity: £6 kHz at 3 dB, £15
It:[z }at 80 dB ¢ Channel Spacing: 15 kHz ® Audio Output: 2 W (10% distortion to 4
onm

For the “best” in amateur antennas, crank-up towers and 2 meter radio eguipment, depend an WILSON . . .
demand it fram your nearest amateur dealer.

Wilson Electronics Corp.

P.0. BOX 19000 - LAS VEGAS « NEVADA + 89119 « (702) 739-1931 » TELEX 684-522
NEWAMATEUR DEALERS NEEDED IN CERTAIN AREAS

WRITE FOR DETAILS!!!
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OX OSCILLATOR

Crystal controlled transistor type. 3
to 20 MHz, OX-Lo, Cat. No, 035100,
20 to 60 MHz, OX-Hi, Cat. No.
035101.

:}ﬂ'f':fﬂ.-" when ordering

$4.95 ea

OF-1 OSCILLATOR

Resistor/capacitor circuit provides
osc over a range of freq with the
desired crystal. 2 to 22 MHz, OF-1
LO, Cat. No. 035108. 18 to 60 MHz,
OF-1 HI, Cat. No. 035109.

Specify when ordering
$4.25 ea.

02% Calibration Tolerance

EXPERIMENTER CRYSTALS
(HC 6/U Holder)

Cat. No.

031080 3to 20 MHz — for use in OX OSC Lo
specify when ordering

031081
Specify when ordering

031300 3 to 20 MHz — For use in OF-1L OSC
Specify when ordering

031310

Specify when ordering

4 » CQ o September, 1978

Specifications

20 to 60 MHz — For use in OX OSC Hi

20 to 60 MHz — For use in OF-1H OSC

INTERNATIONAL CRYSTALS & KITS
OSCILLATORS « RF MIXERS « RF AMPLIFIER « POWER AMPLIFIER

MXX-1 TRANSISTOR RF MIXER

A single tuned circuit intended for
signal conversion in the 30 to 170
MHz range. Harmonics of the OX or
OF-1 oscillator are used for injec-
tion in the 60 to 179 MHz range. 3 to
20 MHz, Lo Kit, Cat. No. 035105. 20
to 170 MHz, Hi Kit, Cat. No. 035106.

Specify when ordering

SAX-1 TRANSISTOR RF AMP

A small signal amplifier to drive the
MXX-1 Mixer. Single tuned input
and link output. 3 to 20 MHz, Lo Kit,
Cat. No. 035102. 20 to 170 MHz, Hi
Kit, Cat. No. 035103.

Specify when ordering.

$5.50 ea.

PAX-1 TRANSISTOR

RF POWER AMP

A single tuned output amplifier
designed to follow the OX or OF-1
oscillator. Outputs up to 200 mw,
depending on frequency and vol-
tage. Amplifier can be amplitude
modulated 3 to 30 MHz, Cat. No.
035104.

Specify when ordering

$5.75 ea

BAX-1 BROADBAND AMP

General purpose amplifier which
may be used as a tuned or untuned
unit in RF and audio applications.
20 Hz to 150 MHz with 6 to 30 db
ain. Cat. No. 035107.

pecify when ordering.

$5.75 ea.

Shipping and postage (inside U.S., Canada and Mexico only)
will be prepaid by International. Prices
Canada and Mexico orders only. Orders for shipment to other
countries will be quoted on request. Address orders to:
M/S Dept., P.O. Box 32497,
Oklahoma City, Oklahoma 73132.

uoted for U.S.,

$5.95 ea.

$5.95 ea

$4.75 ea.
$4.75 ea.
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FLASH! Goliath Lives!

Premature reports issued from New-
ington earlier this year on the death of
Goliath (CB on 220 MHz.) have proven
false. Young David (The ARRL) who
took credit for the slaying, despite
evidence to the contrary, will now have
to think up another ploy for attention.
For all intents and purposes, Goliath is
alive and well.

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

Carlos Roberts who now heads up
Safety and Special Services for the FCC,
replacing Charley Higginbotham,
WB3DLT, who retired recently, comes
to Safety and Special Services from the
Office of Plans and Policy. For the last
two years, approximately, the Office of
Plans and Policy (part of the FCC) has
been actively involved in research which
culminated in a two volume work, re-
cently released, called Afternatives For
Future Personal Radio Services. The gist
of these two volumes is that the 220
MHz. and 900 MHz. bands are ideally
suited technically and economically for
an upward shift in the land mobile ser-
vice, namely CB. Since there are some
medical reservations concerning the use
of 900 MHz, 220 becomes the ideal of
the ideal spots to go. Mr. Roberts moves
up in the FCC hierarchy at a most pro-
pitious moment. Previously, at recent
FCC meetings, it was voiced by Com-
mission advisors that putting a CB ser-
vice on a band used by amateurs or adja-
cent to an amateur band would be tan-
tamount to creating another 11 meter
fiasco and that for that reason 220
MHz. should not be given over so light-
ly. The availability of equipment that
can possibly be misused is enormous
and would eventually lead to another

“Linear” debacle. On the other hand,
research was being conducted on the
feasibility of using 900 MHz. for such a
purpose. There were and still are medi-
cal restrictions to consider at that fre-
guency but the consensus was that tech-
nology would be provided to limit the
dangers.

If you think we as amateurs have
friends at the FCC, forget it. If you felt

Lero Bias

an editorial

confident that the ARRL would take
care of the situation, you were wrong. |f
yvou read this and fesl that somewhere
along the line you were lied to, then
you're partially right. You and | were
lied to only to the extent that we didn’t

get involved to find out for ourselves.
The truth isn‘t always pleasant but it

(Continued on page 83)
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® Tyson’s Comer, VA — The DXPO
78 will be held on September 16 and
17, 1978, in the Washington, DC sub-
urb of Tyson's Corner. DXers, contest-
ers, and other active hams will find the
program covering their favorite areas
of interest. Sponsored by the National
Capitol DX Association, DXPO 78
will be held at the Tyson’s Corner
Ramada Inn with easy access from
Interstate 495. Plan to attend. Unless
you have previously attended DXPO,
write to Dick Vincent, K3A0, Rt. 1,
Box 230, Bryantown, MD 20617 to
have your name included on the mailing
list. Advance registration is recommen-
ed. See you at DXPO 78.

® Elimra, NY — One of America’s
great Hamfests will be held on Septem-
ber 30, 1978, at the Chemung County
Fairgrounds. Free flea market, grand
prize, door prizes, tech talks, great food,
and more will be featured. Talk-in on
146.52/52, 147 96/36, and 146.10/70.
Contact WAZFJM, John Breese, 340
West Avenue, Horseheads, NY 14845
for tickets and further information.

® Grand Rapids, Ml — The Grand Rap-
ids Amateur Radio Association will hold
its Annual Swap-N-Shop on Saturday,
September 16, 1978, at the Hudsonville
Fairgrounds, west of Grand Rapids
on Highway 21, Talk-in on 146.16/76
and 146.52. There will be an indoor and
outdoor swap shop, tables will be free.
There will be door prizes with a main
door prize. Admission will be $2.50 at
the gate. Time: from 7:00 a.m. till 3:00
p.m. For more info contact: Grand
Rapids Amateur Radio Association,
Inc., P.O. Box 1333, Grand Rapids, Ml
49501,

® Montgomery, AL — The Central Ala-
bama Hamfest will be held on Sun-
day, September 10, 1978, in the new
Civic Center in Montgomery. There will
be food service, prizes, an air condition-
ed exhibit area, indoor and outdoor flea

market space, and plenty of free park-
ing. Free admission and free registra-
tion, For further info, contact: Al
Erdman, WACNQ, 3025 Pelzer Ave.,
Montgomery, AL 36109, or call (205)
272-9130, or any amateur in the Mont-
gomery area.

® Pecatonica, IL — The Rockford Ham-
fest 78 lllinois State ARRL Conven-
tion will be held on September 10,
1978, at the Winnebago County Fair-
grounds, 10 miles west of Rockford on
U.S. Highway 20. There will be 40,000
square feet of inside area for dealers and
flea markets plus acres of rcom outside.
Talk-in on 01-61 and 52. Tickets are
$1.50 in advance and $2.00 at the door.
Send sas.e to: Rockford Amateur
Radio Association, Post Office Box
1744, Rockford, IL 61110, for further
information,

® Pensacola, FL — The Five Flags Ama-
teur Radio ‘Association will have its
Annual Ham-A-Rama on September 3,
1978, at the University of West Florida
field house in Pensacola. Anyone desir-
ing additional info should write to:
FFARA, P.O. Box 17343, Pensa-
cola, FL 32522.

® Cincinnati, OH — The 42nd Annual
Cincinnati Hamfest will be held on
Sunday, September 17, 1978, at Strick-
er's Grove on State Route 128, 1 mile
west of Ross (Venice) Ohio. Exhibits,
prizes, good food, flea market, radio
related products only, a hidden trans-
mitter hunt and a sensational air show
will be featured. There is no increase
in cost, same as last year, $7.50 in
advance. For further info, contact:
Lillian Abbott, KBCKI, 1424 Main
St., Cincinnati, OH 45210.

® Erie, PA — The Third Annual Ham-
Jam, sponsored by the Radio Associa-
tion of Erie, will be held on Sunday,
September 24, 1978, from 9 am.
to 4 p.m,, at Waldameer Park in Erie.
Admission is $1.650 in advance and $2

Announcing

at the gate. Refreshments, prizes, talk-
in on 34/94, 22/82, and 52. Write:
HamJam 78, Radio Associatiorn of Erie,
Box 844, Erie, PA 16512.

® Morgantown, W. VA — The Second
Annual Mon Ham Gala will be held
on Sunday, September 3, 1978, from
10:00 a.m. to 5:00 p.m., at Westover
Park, 300 yards off 1-79 near Morgan-
town. This Mon Ham Gala is sponsored
by the Monongalia Wireless Association.
Talk-in on 16/76. For more info write:
John Curtis, WBS8AHH, 817 Willowdale
Rd., Morgantown, W, VA 265058,

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

® Cherry Hill, NJ — The South New
Jersey Radio Association Hamfest will
be held on September 10, 1978, rain or
shine, at the Ellisburg Shopping Center
in Cherry Hill, at the intersection of
Routes 41 and 70. Family registration
is $2.00. Tailgating is $3.00. Flea mar-
ket, auction, many prizes, and many
activities will be featured. Talk-in on
52. Contact: KZKA, Box 2736, Cherry
Hill, NJ 08002 or phone (609) 420-
6032 for more information.

® Uniontown, PA — Once again it is
time for the Annual Gabfest, of the
Uniontown Amateur Radio Club, which
will be held on September 9, 1978, at
the Club Grounds, on Old Pittsburgh
Rd., in Uniontown. For more info,
contact: The Uniontown Amateur
Radio Club, Inc., W3PIE, c/o 438 Brad-
dock Ave., Uniontown, PA 15401.

(Continued on page 84)
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think of yourself as an

antenna expe;

—you select your components!

Get optimum performance band .
for band. Choose from mediun:’///
or high power resonators tor

your favorite bands.

\

Fold over, 360° swivel mast for . For convenience, use the

quick band change or easy ;
garaging. Select from two resonator spring, :
versions, fender/deck or bumper and special design quick
mount location. . Get exceptional reports, | disconnect.

Hustler stainless steel

T

broadest bandwidth,
lowest SWR. Use with any
convenient length 50 ohm

_ coax. Matching devices
Stainless steel ball mount, 180° not required.

adjustable, commercial duty for ,
superior mechanical and electrical
performance.

Model BM-1 = | S E =

g Bumper Muum‘_- “the home of originals

Model SSM-2 Ball Mount | @@
j E:

Available from

all distributors
- o i Model MO-2 Standard Il"ful F"'-II' t "'
“T__‘“ i Tozresiir i i 5w
Model QD-1 | Mount abh “'t"t"' o -t ics
Quick Disconnect Mmh:iell té‘;'a"?"ﬂ § Location sl valts new-=tron
c
Model RSS-2 50 Ohm Feedline F:ﬂdg.l Mi?ﬂ Resonators co.rporatm
; or Deck or AM .
Resonator Spring Fender 5 KW{PEéP 15800 COI"I'"IFI"'IET_EE' Park Drive
Location Greatest Coverage Brookpark, Ohio 44142
HUSTLER ANTENNA PRODUCTS —lor sixtesen Hustler designs are patented under one or mora of the {216] 26?‘315‘0
by American ingenuity. I8bor and materiais—eed By SMVIATS. SeTaRGe. S8raete e e s Sensas1

communicators throughout the world
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TRANSMITTER
MATCHING

first tuner. With rapid growth in c.:mdnm:

ing developments, we have new prﬂblm MI -
solutions. < - 1_',

DenTron decided to rethink the mwerﬂnd Wt‘ititu'
tal capabilities should be.

lems. It incorporates 4 unigue fFE‘tur'EE to gwe you the
most versatile antenna tuner ever built.

First, as a rugged antenna tuner the MT-3000A easily
handles a full 3KW pep. It is continuous tuning 1.8-30me.
|t matches everything between 160 and 10 meters.

Second, the MT-3000A has built-in dual watt meters.

it has a built-in 50 ohm dummy load for proper
exciter adjustment.

Third,

Fourth, the antenna selector switch; (3} enables you
to by-pass the tuner direct; (b) select the dummy load or
other antenna systems, including random wire or balanced
feed.

Times have changed since DenTron in&pducpq ﬂs

The MT-3000A is a capsulized solution to manv prob- w!i““ ffored for

fevolutionar nbing t tttwith its four
i 'r:'*'-.-f“ we Hmr&?mﬂ’ agree that the MT-
of Tﬁe Winﬂﬁﬁlﬂ*mﬂ exciting instru-

MM i5 nlat inexpensive. But

;. = -\.Fi L

fit is Imwﬁlﬂu'd mt to pay for each of these accesso-

ries ﬁpamtﬂv poan

As unique as this tuner is, there are many things it
shares with all DenTron products. It is built with the same
meticulous attention to detail and American craftsmanship
that is synonymous with DenTron,

After seeing the outstanding MT-3000A, wouldn't you
rather have your problems solved by DenTron?

Deniron_

Radio Co.. Inc

2100 Enderprise Paricway
Twinsburg Ohio 44087
(218)425-373
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Yes Sir!

Editor, CQ:
To Richard A. Cowan, Publisher of CQ

Contrary to how | personally feel
about your recently published ‘“‘message
From The Publisher” on ARRL related
issues, | want to emphatically congratu-
late you on having the personal courage
required to write such articles!

Seriously, | think it takes a person
with “'strong convictions” and enough
“Character”” not to be afraid to stand-
up for them when the going gets rough!
Even people who disagree with you,.
should recognize this; but they prob-
ably will not.

Yes Sir, what | am saying is that as
Publisher of CQ Magazine, you have
earned my respect!

Charles R. Schlieper, N6TD
Temple, TX

How To Update Your Ham-M Rotors
Editor, CQ:
To Richard Klinman, W3RJ:

Thanks loads for your article “How
To Update Your Ham-M Rotors'' in
the June 1978 issue. Now that's an
article an author can be proud of. Beau-
tiful. Just great. Gives the whole story
on an important piece of gear. Because
of the informative manner and the com-
pleteness, you've answered many ques-
tions for me on my CDR gear. And
saved me bucks. The long cable run part
was great. |'ve got a long run and was
baffled until | added a Auto Trans-
former to keep up the line voltage.
I'll be using your plans including re-
moting the Capacitor, etc. Again many
thanks for a clear, objective report: it
goes in my Ham 2 Owners Manual. Wish
more subjects were covered so well.

Lee E. Warren, K7D X
sun City, AZ

Our Readers Say

Stateside QSL Bureau
Editor, CO:

| liked the article on a "'Simple
Phone Patch’', by Richard Ferranti.
WABNCX/1, in the June 1978 issue.
| believe many of the electronics cir-
cuits shown in other magazines are
just too complicated for the available
test gear, to the average ham, and to say
nothing of the difficulty of securing
the parts.

With the increase in postal rates |
believe that QSLing is soon going to be
a thing of the past. This is unfortunate,
as | believe this is the cornerstone of
Amateur Radio. | would think if the
ARRL wanted to do something for
Amateur Radio, they would set up a
stateside QSL bureau with paid help
to handle QSL cards between all sta-
tions.

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

Earl Stacy, K78D
Selah, WA

AC2RN The Second

Editor, CQ;:

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

For me it was a nostalgic trip, since
| arrived in China on the same boat
that took Pat Wyman away. | never did
actually meet Pat, having passed “‘like

ships in the night”, however | have
corresponded with Pat through the
years.

| inherited his ham station there
at Chinwangtao and his home brewed
equipment. | continued to use his old
call AC2ZBN for several vears after he

left. | didn’t change things much: his
old 211 oscillator continued to send
its growling AC signal across the Pacific
and around the world.

From time to time, | sent Pat in-
formation which he incorporated in this
article. So, | feel | had some hand in
the make up of this story. | have always
feit that, if | had Paul Crum’s writing
talent, | would have written about the
old days there in China myself. How-
ever, it was for the best as I'm qglad
Paul did such an outstanding job on
the subject.

Again, | wish to thank the publishers
of CQ for accepting this article; it was
very enjoyable reading and | appreciate
it very much.

Glen Smith, N6CX ex AC2RN
Kenwood, CA

Can Anyone Help?
Editor, CQ;

| suppose that | am one of many
amateur radio operators that have pur-
chased a home in a residental area in
which many ambiguous and vague
restrictions exist. | therefore join the
ranks of those operators who are frus-
trated with a personal decision of to,
or not to, erect a tower and beam (or
quad) so as to enjoy a hobby. | am
VEry near a decision to erect a tower and
beam. | have assumed a conservative
attitude. If | erect an antenna system
supported by a tower, | plan to have the
erected antenna no higher than my two-
story home (so that it cannot be seen
from the street) and will not tolerate
any TVI for the benefit of my neigh-
bors. | would certainly appreciate views
from your readers. Am | coming any-
where near the imposition of a barking
dog that can be heard for many blocks
in my neighborhood?

R.E. Morgan, WABULR
5518 Enchanted Timbers,
Humble, TX 77338

0|
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1977 CQ World-Wide
DX Contest

CW Results

BY BOB COX, K3EST*, and LARRY BROCKMANT, N6AR

People sure like to have a good time. The 1977 CQ CW
Contest attests to this fact. In spite of less than normal
conditions, interest and activity were never higher. We re-
ceived a total of 2,324 c.w. logs. A whopping 12% increase
over last year. From top band, where K1PBW and PAQHIP
battled it out, to high band, where LU1DZ and CSAT ran high
rates, the name of the game was action.

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

The Sochi Radio Club decided that 3 points per QS0 would
be better than 2, so they took a trip down the Black Sea coast
to UF6. It was well worth it, because their crew set a new world
multi-single record with an incredible 4058 Q totaling out at
6M points. Two expeditions from England finished second
and third. GU4DAA, the Channel Contest Group gave grateful
participants a nice multiplier, while VP2M with G3VZT and
G3XVY at the keys had fun “finally being in demand.”

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

*5801 Huntland Dr., Temple Hills, MD 20031.
17164 Rock Ridge Terrace, Canoga Park, CA 91307

WA4IARIQRPp

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

The top USA all band score was Frank, W3LPL. Frank has
quite a station, and winning the USA title for the third year ina
row shows that it sure works when he pushes the paddle.
W3LPL, N2LT and W1ZA all broke the USA record.

OH1TV went on an expedition to CT3 and came away with a
new 3.5 world record. Pekka won the new 3.5 MHz. world
trophy. In addition to the stations mentioned above, the
following stations set new records: PAPHIP: Europe 1.8;
DK3GI: Europe 3.5; UAGBLD: Europe 7; OH80S: Europe 14,
KHBCHC: Oceania 1.8; YV10B: South America 1.8; N4Jl/
HC1: South America 3.5; K10X: USA 14.

The Kentucky antenna farm of N4dAR edged out the Texas
ranch of K5JA for the USA Multi-Single victory. N4AR's victory
was the result of more multipliers on 40 and 80. With condi-
tions on the rapid upswing, the 1978 Contestis really going to
be a scramble for top honors.

Not to be outdone, the Frankford Radio Club repaired their
antennas, turned their rigs, and walked off with the fierce Club
competition title with a total of 62,7M points. That's a lot of
work and cooperation. They were followed by their friends to
the south, the Potomac Valley Radio Club with 56.6M. Another
Group the Yankee Clipper Contest Club from New England
(new this year) is breathing aown everyones neck with 52.7M
points. The foreign competition is getting hotter and hotter

i

SK2KW: L to R SMQDGU, SMOGMG, SM2DMU, SM2HTF, SM2EKM,
SM2CEW, SM2EPR, DOG = "Yagi".
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BAND-BY-BAND BREAKDOWN - TOP ALL BAND SCORES
Number groups indicate: QSO’s/Zones/Countries on each band

WORLD TOP SINGLE OPERATOR-ALL BAND

Station 160 80 40 20 15 10

aY4vi  73/7/9 336/19/44 553/21/55 1407/29/70 1045/25/60 578/21/37
KP4RF 49/8/16  295/19/50 639/22/62 968/27/62 1133/25/67 423/21/46
PJICG 34/6/8 360/15/41 550/18/43 605/24/57 B67/24/58 839/21/33
ZL3GQ  16/8/5 120/20/30 389/23/44  485/27/65  B860/28/69 457/22/43
PJZVD 17/477 189/11/28 537/17/43  968/22/48 B01/2153 543/16/17
9Y4VU 1971019 378M13/38  654/24/48 835/24/57 607/18/30
ZS6WW S5N0NS 31217737  605/28/59  777/20/47 62716/51
W3LPL 12/7/9 96/16/44 335/28/68  436/32/89 381/27/81 57/18/32
KH6L  25/6/5 276/14/13 3B0MB/M8  590/30/49 84017725 287A7/21
YUSEY 474312  248114/48 289/20/58 621/30/75 414/27/62 B7/18/38

WORLD TOP MULTI-OPERATOR-SINGLE TRANSMITTER

4L6M 465/18/58 694/20/67 1512/31/85 1070/351110 317/24/70
GU4DAA 113/6/22 5321554 422/19/65 1396/29/44 673/24/64 39/18/38
VP2ZM 378/14/46 749720/54 1167/26/64 1004/23/57 294/14119
EP25V 13/5/9 352119/49 598/14/53 682/28/64 537/20/56 3721541
YU3DBC 320/14/49 437/18/63 963/32/74 448/30/80 55/24/48
OKSCRC 17817 515M6/55 340/19/70  947/24/71  484/28/83  38/20/37

WORLD TOP MULTI-OPERATOR-MULTI TRANSMITTER

KP4EAJ 128/714 663/20/52 1621/26/66 2028/32/78 1654/24/64 923/20/38
UKIAAN 678/23/69 BB5/30/79 1462/37/114 1068/30/86 494/21/59
YUIBCD 125/5/19 658/18/60 1038/24/77 1536/36/98  646/27/77 140/25/57
W2PV  7213/27 340/21/66 533/28/77 12B86/35/95  548/27/74 104/21/41
W3AU 64/12/26 228/23/64 533/30/79 1069/33/96 691/29/80 116/21/45
K2GM o7/8N8  177N9/52 543/32/75 1238/35/104 531/29/87 159/23/48

USA TOP SINGLE OPERATOR-ALL BAND

Station 160 BD 40 20 15 10

W3LPL 12/7/9 96/16/44 335/28/68 436/32/89  381/27/81 o7 MB8/32
NZ2LT 6/6/12  147/14/45 326/23/59 633/29/75  308/26/65 31115720
WIZA 4/3/3 180/17/52 137/21/54 754/31/84  303/24/62 31/13/21
N3RS  17/7111 18420057 240/24/57 430/30/75  268/24/63 S95M17/30
N6RO  11/5/4 124115/22 536/28/51 380/29/61  351/23/46 96/17/23
KINA ¢ 15/812 152/16/49 21922/62 481/28/80 293/25/65 J1NM4/23
K9DX 7/5/5 B4/20/38 165/26/55 614/26/71 363/21/60 43/14/24
N7XX 9/6/6 11016/20 429/21/34 447/24/55 490721/34 203117119
WIKW 11/7/6 10119/27 418/27/46 328/31/69 33526/50 126/18/26
W4DR 187715 B4/17/44 205/26/69 454/30/69  308/25/67 40/17/29

USA TOP MULTI-OPERATOR-SINGLE TRANSMITTER
NSAR 181116  B3R22/52 409/29/75 677/32/83 35572976  31,16/30
KSJA 14/779 94/21/38 568/26/64 674/32/82 287/26/60 90/19/36
K2BU 190/18/57 434/26/66 643730/81 29424/58 2011214
KIPR 13/7/8 165/19/50 241/24/60 ©665/27/74 363/25/68 27/16/26
WeXR 15/8/8 90/13/20 ©665/27/56 578/29/72 366/20/36 56/14/19
K1XX 16/8110 1341646 N16/21/52 7822777 252721711 251319
USA TOP MULTI-OPERATOR-MULTI-TRANSMITTER

W2PV 72113727 340/21/66 533/28/77 1286/35/95 548/27/74 104721/41
W3AU 6412726 228/23/64 533/30/79 1069/33/96 691/29/80 116/21/45
K2GM 57/ 8N8 177/19/52 543/32/75 1238/35/104 531/29/87  159/23/48
K3IWW 5411023 269/25/69 54431/81  970/36/103 613/29/84 9220041
KORC 481017 252/21/49 76931/79  851/35/97 657/28/76  185/23/43
W3IMM 32/ B/19 265/18/59 336/29/74 1097/33/88 423/27/81  139/20/38

This year's winner is the Phein-Rubr DX Association (13.8M)
followed closely by the Toronto DX Club and a fine effort by
the Voroshilovgrad Radio Club.

Expeditions make it fun

Several expeditions were timed for the Contest. In addition
to those mentioned above, CEQPZM sure made everyone
happy with a fine effort by K1MM and N4AWW. Fine operating
made them easy to work despite large pile-ups. Across South
America PY7BXC/0 was putting another rare one on the
map. In Africa, K4YT made lots of people happy by going all
bands from EAB8ID.

New category

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

Crew of GU4DAA; L to R G3FXB, G3MXJ, G4BUE, G4EHF.

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

Conditions and the Committee

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

The following people provided the expertise necessary to
check each entrant and summarize the logs for which they
were responsible. Chairman; Frank Anzalone, W1WY: Glen
Rattmann, KENA; Gene Walsh, N2AA: John Kanode, NAMM:
Terry Baxter, N6CW; Lenny Chertole, W3GRF; Gene Zim-
merman W3Z2Z; Jim Nieger, N6TJ; Dave Donnelly, K2SS: Low
Jenkins, N6VV; Fred Morris, W6PVB; Tom Taormina, K5RC;
Reg Toume, NBSV.

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

73, Bob, K3EST and Larry, N6AR.

4L6M:UAGAPW and Oleg.
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OHB8OS; 200 ft. rotatable tower, 36 el. on 14 MHz; OH80S and OH2BH
on tower!

VO2EPA pul zone 2 on the map. From Goose Bay, L to R VE1AI,
VO2AM, VETMX.

L Tl

U.S. QRM

“Rotator on 20/15 beams broke Sunday moming. QSO and multiplier
total suffered . . . KINA. Lost rotator all day Sunday.— Still great fun
... N1IGL. The temptation of a party Saturday night was
overwhelming . . . K1DG. Didn't use as many KW hrs as lastyear . . .
W1CNU. With my antennas—next town is good DX ... WIPWK
Enjoyed it very much ... W1LK. Fine operators, lots of fun . ..
W1BB/1. Was out in the rain soldering radials on the verticle Friday
night . . . K2BMI. All my antennas came down in big wind Saturday
night. That was that . . . W2GGE. 10m was a big disappointment . . .
K2FL. Where is cycle 217 . . . W2AX. Sure was hard to find a clear
frequency ... N2TW. Antenna shorted; fell asleep during best
opening; started going deaf ... N2RAN. My age overwhelmed my
experience ... N3RS. First CW contest—will be back again . ..
K3NZ. Wouldn't you know, | had to move to North Carolina this
weekend . . . N3RB. 80 sure gets slow when Europe drops out . . .
WB3AUN. After 3 years, worked a JA on 28 for 5 band WAC . ..
W4YN. | found it advantageous to tailgate K3KA. and W3KA. . ..
K4KA. There is nothing funny about a 48 Hr DX contest from Sland.. . .
K5KU. Climbed tower at midnight to unstick rotator . . . N5TP. First
CW contest in 52 years . . . W5DUI. Had to climb the tower twice in the
dark ... K1PR. Had to work 36 hours on Friday and Saturday . . .
W4MYA. JABIEV/JD1 was country #91 for me on 160 ... K6SE.
Operated in the mountains with a motor generator that got 61 QSO's
per gallon . . . N6GG. Next year, a memory keyer . . . N6OZ.

DX QRM

“For the first time, French amateurs have been able to make use of the
160m band. | recall then, thanks to the efforts of Gene, W4BRB,
W400, and of Jean, FBEX, the first permission obtained by French
amateurs for 160m band was on the occasion of the CQ 160m Contest
in January 1977. My best QSO's during the November 1977 WW CQ
Contest—eight US amateurs, one VE, and one YV on 160m band.
Could have slept for a week after the Contest, very enjoyable . . .
GM3ZSP. As you can see, | am with you every year. Including this
Contest, came up to near 37,000 QSO’s! So see you next year . ..
HBIKC. Still the best of the lot . . . G3KDB. Not enough countries are
active during the CW part . . . F3AT. Nice to see the newly erected
double fed delta loop work so well, esp. on 80m where the size is small
... TF3KB. Always a very nice contest. Hope next year again, age 78
years Hi. | hope. . . PAQVB. Here's the new European record. Will be
difficult to bear Emie, K1PBW for top world though. Think that willbe a
very close finish! Most annoying parts of contest: line voltage dropped
below 160V at times (noticeable in log). Heard loads and loads of JA's.
Could only work one. Most thrilling event: Working 5 (five) “sixes"” it
made me wake up again, Hi . . . PAQHIP/A. Heavy QRN (due to snow
fall) made it impossible to copy stations during best DX hours on
Sunday. Even beverages had S9 noise levels . . . DJBWLA. Imagine
the thrill of working XE1AN, good for 2 multipliers, as my last QSO in
the Contest . . . TF3CW. | believe this Contest is the biggest pusher to
improve antennas and equipment. You should have seen me on the
roof the days before the Contest! . . . EA5CQ. Still the most enjoyable
test. Gap in log first day 065.2-0803 while | tracked down an
intermittent fault on the bias line! . . . G3HCT. (14mc) A struggle to get
multipliers in Europe amongst S9 + W signals! ... GM4CXM.
Windiest weekend of the year and antenna "Birling around like a yoyo.'
.. .GM3XNJ. | got my first KL7 on 40 meters!. . . DM3BF. With a wire
antenna and TVI keeping me off in the evenings, that's nearly my limit
I'm afraid. pity, because | enjoyed the Contest very much ...
GW3INW. Though we would have a go on 28 MHz as a change from
21 MHz. Heard a few W's but could only raise one, band did not open
. . .G4CNY. Better conditions than last year. But still not good, though
10 did open up from time to time. See you again next year, | hope. 73
... G3DYY. Much more pleasant looking out the window at the
English countryside, than the cement shack walls back home . ..
G5CFV (K9RA, ex WASLZA opr. | am blind and my dog isdead . . .
K2SS. “Thrilled to bag GU4DAA for a new country . . . CEOAE. USA
operator courtesy better than usual . . . HISLC. Spent fone contest in
hospital after fall from tower. Want to thank boys from the Fairbanks
NASA station for their help with the antennas. . . KL7RA. Prepared lo
work 160, but too much QRN so decided on 10 meters instead . . .
LUTDZ. My last contest from KP4. See you nextyear from W6DCC. . .
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Our tree has many branches

Out of this program has grown an entire new ope

At Henry Radio, we are proud that amateurs not only in
the United States but throughout the free world look to
us as their pre-eminent supplier of finecommunications
equipment. For fifty years this has been our principal
business and it still is.

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

amateurs.

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

ration
providing high quality FM handhelds, mobiles and fixed
station transceivers for all these services. Moreover, as
an off-shoot of our vacuum tube amplifier program we
now supplv R.F. power generators to industrv. These are
used as plasma generators in thin film plating and other
exotic scientific processes.

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

Henry i

11240 W. Olympic Blvd., Los Angeles, Calil. 90064 213/477-6701
931 N. Euclid. Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127
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U.S.A. Club Scores

Franktord Radio Club. oo iiioniaseais vindi 62,769,387
Potomac Valley Radio Club  .................. 56,645,474
Yankee Clipper Contest Club . ................ 52,724,912
MNorthern California DX & Contest Cooperative . 27,149,189
Southern California DX Club .. ... ........... 23,168,114
Murphy's Marauders .........iveeveiaciniieas 19,435,764
Western Washington DX Club . ............... 15,935,129
Morth Florida DX Association .......... | dah=ty 12,417 614
Southeastern DX ClUb  ........convevinrnrnenn 10,303,142
FORBEECOREBY Lo s e e R 8,924 524
SanDego DX Club. .o viiaa s S v 6,830,268
INOVEEINIONE: o st L S e 5,728,991
North Texas Contest Club . ............0c0uenen. 5,152,422
Central Virginia Contest Club  .................. 5,058,062
Narthern lllinois DX Association ............... 4.319,918
Richardson Wireless Kiub .. ................... 4,145 B68
Willlamette Valley DX Club  ..................., 3,757 453

Michigan DX Association ..........cc.vvnvnnnns 3,330,809

Mad River Radio Club  ............coovuiriin.. 3,242 542
Wireless Institute of the Northeast ............. 3,161,595
Northern California Contest Club .. ............. 2,214 102
Orderof Bolled OWls ..o oiiivn 2,081,599
Alamo: DX AMIgOS: .. iiee e ey, 2,078,193
Virginia Century Club .. ...ooonvinreiinrnnnnns 2,021,208
Delta DX ASSOCIAtON  ..uvervrnnecannessasnnss 1,680,974
Northern California DX Club ..., 1,601,122
South Florida DX Association .................. 1,469,194
Eastern lowa DX Association .................. 1,297,173
Central Arizona DX Association ................ 1,252,921
Twin Cities DX Association .............vivines 1,187,314
Kansas: GV DX CIub. .. . v i s veiaus basams 834,030
Mississippi Valley DX & Contest Club  ............ 616,367

Greater Milwaukee DX Association .............. 427,076
Charlotte Amateur Radio Club  ................... 390,142

Gloucester County Amateur Radio Club .......... 388,646
South Jersey Radio Association ................. 370,795
EXA e B EIOL CAODE s s i dia e o o AT o i 279,027
Joliet Amateur Radio Society ..............co.o.. 272,241
Bluegrass Amateur Radio Club .................. 271,019
Waukegan VHF Soclety  .......... .o i 222,705

Northern Ohio Amateur Radio Association ........ 154,213

Dayton Amateur Radio Association ............... 68,438
DX Club Scores
Rhein-Ruhr DX Association  ........ccovveeenss 13,819,801
Gatae sy b 6 7] 5 (ERRORN J C S et 10,096,178
Voroshilovgrad Radio Club  ................... 10,070,861
South- German. DX Group  ...i.vimaesswnsrssssa 8,060,501
Kaunas Polytechnic Institute Radio Club ........ 7,242 272
Chelyabinsk Region Radio Club  ............... 6,779,624
SAAPIREE DX G ... . .vuvnescnnninn s pums siasie 4 501,593
Channel Contest Group  .............ccoociiiony 4,183,802
Tetrahedral Contest Circle ...............c.... 3,647,862
Fraser Valley DX Club. .. ..o 2,003,431
Halifax Amateur Radio Club  ................... 1,727,652

Tallinh Badio GlUD . . .cnievssssnnssnesonsssnssn 1,399,651

HONOIE X IGIUD . s e ennicaiaiaialors dininte s aiainisses o 1,396,383
MiInsk BAgIO GHID: ..vavaamisaeseivaissssains s 1,385,439
R B e o e e R e 1,299,857
R DRI, s o R S e 1,267,189
Danish DX Group  ...ovvrvnerionsrsonssnnsesas 1,074,636
DX Clubof PUBHO BRICD . ..o e i inss samwiins s s 815,526
Radio Club Venezolano ... ... .occceismeiiaiivs 512,264
WAL EID:. o o e a0 o S e b e s 283,475
NS L I s S s L s s S 101,156

KP4DKX. Big thrill to work CEOZM for country number 170 with 5 watts
... OA8V. Started at 10 w.p.m. and finished at 30 w.p.m. with a
standard brass key. Will have a bug for the next contest . . . VESCC.
JA2UEO - | have moved to Yokohama this April, so went back to home
country for the contest by bullet train. An always pleasant contest.
Biggest thrill - was called by KP4BC via long path (7 MHz.) His signal
was 10dB over S-9 on my S meter . . . JASBJC. | had to waste 1 hour
because | got the traffic accident 1 hour before the test - missed many
mults. .. . JEICKA (JAOCUV Opr.). One of the most interesting
competitions of the year - worked 12 new countries for 5B-DXCC. . . .
OKT1DVE. Operated by OH2BH - 36 el. beam, artic circle . ..
propagation and good conditions resulted in my best score ever from
Finland . . . OH8O0S. It was fine Biz. test - worked 3 new countries.
Very good opening on Sunday evening to Japan on 1.8 MHz . ..
OH2BO. 65 years young, so don't try that all band rat race anymore.
Fun with a different band each year. . . SVOWTT. Was 1stin 1968 from
Italy, hope | can repeat it ten years later on 28 MHz . . . IK2FGP.
Conditions were much better a week before the contest . . . SP9ADU.
Poor conditions on 40 meters this year, had great fun as always in this

OK5CRC: OK2RZ, OK2SSS (standing) OK2RN, OK2HZ. We wonder
which bottle has the most output.

contest ... YO3BEJ. Fine conditions but much local QRM . ..
YU20B. Had fun in contest even with poor conditions . .. YOBAW.
Nice to work so many stateside stations with new vertical antennas.
Did miss 16 hours due to snow storm . . . OH7/J. Rotator burned out
before contest and repaired just in time to start test, then high winds
damaged my quad so was limited to 21 MHz . . . OK3EA. How about
CW in the WPX contest? . . . CY3HFS. Rainstorms washed out roads
and cut off power . . . W4ORT (Op. of HH2DX). A lightning strike didn't
help the 140 per hour rate ... G3XVY (op. of VP2M). Suitcase
DX-pedition stations just ‘aint’ the most secure in a Caribbean
thunderstorm . . . W4UY/PJ8JM. Had to pass up some 1 point JA's for
some slower 3 pointers . . . KEKM/EP2SV. We celebrated 50 years of
our club by putting a team into the CQ WW CW, but some hard going
when no one is beaming thisway . . . ZL2ZAKW (op. at ZL2WB). Linear
blew in the last hour of the contest . . . N¢VV/CE3 (That's a switch—
ed.). Lots of troubles including interference, but hope to progress in
the future, Nice Contest . . . UK9AAN (UA9AN). Contest was very
good, we were happy to visit Georgia for DX-pedition over 10 years
after 4L3A operation in 1967 . . . 4L6M (UABAPW)

._

i

N4AR, N4KG (standing), W8KIC.
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SUPER-QUAD

ANTENNAS REVOLUTIONARY [/
: BREAK-THRU :

COMPLETE KITS iINCLUDE
HMAADWARE WIRE ALl

MOUNTS, BOOM IH AHTEHHA DESIGH

Phvsigen

STRONGER AND LIGHTER
THAN AL UMINLM

AA N AL AR

AVAILABLE IN A COMPLETE RANGE OF KITS

Spevial Insture non Manaal on

itk s “Super Quads™ %200
s 2 71 AELEMENT TRI BAND
10 15 20METER AMATEUR NET FROM $213.90

2 3 4AELEMENT DuaAL BaAND

o la o s Wk aratm ns pmcw $EZSI0 KIRK’S “3c” ALL-FIBERGLASS

* 2ELEMENT 40 METER AMATEUR NET $4.36.25 HEL'COIDAL BEAMS

| 2 & 3 ELEMENT - 40 METER
. FAELEMENT 20R &METER
ity $60.45 AVAILABLE IN: | 5 3 4 & 5 ELEMENT - 10.15-20 METER

CHECK THESE OUTSTANDING AND EXCLUSIVE FEATURES:

COPPER TAPE. SPIRALLY
WOUND ELEMENTS f@
COATED WITH DURATHANE

ALL FIBERGLASS
ELEMENTS & BOOM

ANTENNA MOUNT KITS

ELEMENT LENGTHS 259,

CRCR?

YSWR LESS THAN 1.5 AT
S TO 359, SHORTER THAN UPPER & LOWER £ B
\/ METALLIC ARRAYS I BAND LIMITS
PRECISION CONSTRUCTION, ﬁ?:..:i:rnﬂm; ||;|-|:'H
MINIMUM ASSEMBLY TIME. sopaalien

N Tqu"'ﬁ 4 E iemeni 40 &4 b LD ‘5-.-!‘ 5“‘
NO ADJUSTING I Eement 200 — |7 Lbs. $249_ 94
_ 3 Elemaent 15 M 9 Lbs. $192.45
{_HMPLI:"II. PA[HAGI-_I} KlTS IHELUDI“G i Element 10 B Bilb. %149 95

SPIDERS OR V-SUPPORTS e« BOOM TO MAST MOUNT
osALL NECESSARY ASSEMBLY HARDWARE
eINSTRUCTION MANUAL
HEAVY DUTY CAST ALUMINUM

WORLD'S 1:1 Or
FINEST 1:4
BROAD BAND RATIO

DELTA LOOF MOUNT KIT

DL (2) 1% Hub V Supports

(11 1% Boomto 1% Mast T Mount $16.10 -l
.. Kirk Broad Band Baluns Kirk Baluns provide the greatest breakdown
DL2 (2) 2 Hub V-Supports are designed for match- | insurance by use of mylar insulation between
(1) 2 Boomto 1% Mast T Mount $24.EQ ing an unbalanced the tough poly thermalere winding and the
4 line, such as coaxial Ferrite Core and a final dip coating of low
DL-3 (2} 3 Hub V-Supports cable, to a balanced | dielectric impregnation Handle peak power of
{1) 3 Boomto 2 Mast T Mount . $4064 antenna to produce a 2000 watts provided ratio error (s low.

symmelrical wave form Lt —
of equal intensity from :ﬂ'::&i:’“f: t::;t d?:tlﬁ:': MNET PRICE

the current cycle tive models: One for Dipoles $714.25

QUAD MOUNT KIT

aM 1 (2) 1% Hub Spiders (Small Spider for VHF) = . | and one for Beam Antennas
%" % T - - : Applecation Fraquency Coverage & Powsr Rat-
AL o ol A i e $11.95 : witkouY N g wgs For The Veriows Medals Shows Selom
GM ? ‘?r l.'ll A H'i.lh Slﬂ-!dﬂﬁ e = m mlu-rlm an. POWER
1 (Heavy Snlﬁr for E;ul & 10M} 133 1* ‘//"’d__"\‘,\_\\l ﬁﬁg [H}rp.u-l'. g:gg;ﬁ
(1) 1% Boomto 1% Masi T-Mount : ' e S B 5075 LF Dipole 17.10 mes 2K PEP
aM-3 (21 1% Hub Spiders
(1) 1% Boom to 1% Mast T Mount $16.10
: MOOEL
OM4 (21 2 Hub Spwders F:-?:-':;l_
(1) 2" Boom to 1% Mast T-Mount $24.69 Aatennay Aniasass
- Mat Wi T 02
OM5 (2] 3 Hub Spiders
(1] 3" Boom to 2~ Mast T-Mount $40.64

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

KIRK ELECTRONICS DIVISION

VIKING INSTRUMENTS, INC.

73 Ferry Rd., Chester, CT 06412 oTelephone: (203) 526-5324

CIRCLE 27 ON READER SERVICE CARD
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YV10B8: 66" with 400m? ground on 160.

STATION OPERATORS

Multi-Operator Single Transmitter

DAZAY & DAZLJ, DATMM, DATHL, DATLD, DATPQ, DL1ZX, DFTFH, DKSFJ, DCPHO.
DKJBN: DLEWT, DKOPY, DK9PD. DKITU: DKSGB, DKSHH, DK&QI, DJONX. DLBCM &
DLBAN. DLBCH, DLBFR, DLAHA. DLPAA: DMXG, DJSPA, DK2Z0, DL3BK, DLEBK,
DLBNU. DLROKF: DJ7SW, DJBFR, DUFZ, DJ2BV, DJSAYV, DJSUZ, DL2ZJ, DLTOY,
DKBLD, DKBLE, DKOXT, DK&6LG, DCSOH, DFALP. DLOWU: DMAX, DJBSW, DKATP,
DKSEZ, DK4EM, DLODY, DATUM, DM3CK: Rusher, Roledar, LOdecke. DM3S0: DM3XS0O,
DM3YSO. DMACM & DMAWCM. DMLEB & DM2CCB. DMAFM: DM4AZFM, DM2FDM,
DMZFEM. DMAZA & DMAYZA, DMAXZA. DMSIG & DM5YIG, DM5XIG. DM7BE: DM2DBE,
DM2AGL, DM3NBE. EITAA: EI2BB, EI2CN, EI3CP, EIBCW, EITH. EP2SY & G3sXw,
K5MM, FBCZU & FECOU, FBDZS, FEDBX, FECIL. G3GJL & G3ALF, GaTQD, GaTQZ,
G3UMV, G4AAL, GADXD. GAFDC/A: GIHZL, GIKTZ, GILIK. GU4DAA: GIFXB, GaMXJ,
G4BUE, G4EHF, HATKTD: Pozsgai, Markus. HATKZU: HA1XY, HA1ZU, HA1XV, HA1XR,
Borsai. HAZKMB: Bolla, Magyar, Gesziesi. HAAKYH: HA4YO, HA4YQ, Csanélasi,
Barnoczky. HASKDQ: HASJI, HASMK, HASFM, HASHD, HASHP, HATRY. HASKFZ/2:
HASGN, HASKF, Puskas, molnar. HASKJC: HASGP, HASLN, Kovacs, Moinar, Hotman,
HASKKC/2: HASMA K HASMD, HASMO, HASLY. HASKKK: Zoltan, Pali, Antal. HAGKNV:
Uram, Lokos. HABKVB: Kulcsar, Simon, Suszter, Pap, Toth. HATKLB: Balogh, Czonka.
HATKPK: Schulez, Algan. HATKSYV: HATSF, HATSH, HATUF, HATUK, Adamecz.
HABKAX: Deveny, Toth. HASKOB: Pokber, Orban, Nagy, Laki. HASKPU: Jenei, Lakatos,
Laub, Szabo, Mihaly. HADKHW: HADHF, HAQIG, HABKLL: HA®503, Racr HAPKLU:
HADMM, HADMU, . HBSAYZ & Schuetz. HBOLP & Fisher, Kumii. HGBU:
HASUD, HABVL, HABUB, HABUI, Szentesi. HH2DX: W4ORT, WABRWU, N2BA. JAZYKA:
JHZEUV, JH2OXG, JAAUDP, JASYEE: JABHFV, JE3PZC, JASYAS: Akihito, Shigeyuki
JATYFB: JATIBJ, JATLPX, JATUMD, JATWEBW. JABYALU: JA4RAY, JABFPX, JABUXL
JAQYAN: Saito, Okubo, Arai, Kawse. JE1ZWT: Hideo, Takao, Shoji, Takashi. JHEYAY:
JAGFB, JABVOA, JHEKBG. JRIZTI: JA1CAJ, JA1QEU, JA1QXY, JAGKBK, JFIWED,
KIPR & K1XM, WATMAD, WATONF. K1XX & W1KM. K1ZZ & YU1PCF. K2BU & WA3LRO,
K3IKA & Repeater, KIRS & K3TA, NITH. K5JA & K5MA, KSRX, K5SR, N5AU, NSTR,
WD5GNJ. KEDC & WEBJH. KECYX & WABJAH, KGSE & WBECE|. KESMH & WREACZ.
KEYK & WRBACZ KTRI& K7SV,. KLTMF & KL7IUN, KL7PJ, LATH: LA4KQ, LABUL, LASDI.
LX/DLTON & DL7QU, DL7SI. LZ1KDP: LZ1MS, Boris, Rumen, LZ1GZ, Rumi, Vasco.
LZ1KDW: Ivanov, Kirilov, Temelbov. LZ1KOZ: Dimov, Kolav, Zlatanov. LZ1KRD: Nenev,
Zografov, Latinov. LI2KEF: Georgiew, Marinov, Tolov. LZ2KIM: Enchev, Penchav,
Kaichek. LZ2KKK: CLUB. LZ2KSQ: Lazarov, Blazev, . LZ2KSU: Patkov, lvanov,
Dicnav. KMEBI: KMGFC, WDBKLN. N1AC & W1iHN, N3AW & G3HLW, K2ZHR. N3RD &
W3XU. N4AR & KAKSC, NAKG, WBKIC. NABP & N3BL, NAZU. NdHU & Repeater. N4IB:
N4KE. NAOL & Repeater. NdRA & K4AW_ NG6GG & WRSACZ. N6IQ & WRGACZ. N60OZ &
WREACZ NSET &4 WABYEE. OF3EW & OH2BSS, OHZBOR, OH2DS, OH20H, OH3NY.

VP1AH (WA4DRU Opr.)

OF2AA: OHZBDP, OH2CG, OHZHI, OH2BNFP,. OHBUC & OHGRE. OK1ALW & OK1DWA
OK1KOK/P: OK1MPP, OK1-116881. OK1KPU: OK1AXA, OK1JDX, OK1MUF. OK1KQJ:
CLUB. OK1KRS: OK2PEG, OK1DKR. OK1KRY: CLUB. OK1KSL: OK1AQ, OK1AHG,
OK1FAF. OK1KSO: CLUB. OK1KUA: CLUB. OK1KUR: OK1AET, OK1DLA. OK1AYE,
OK1DDT. OK1KWY: CLUB. OK1KYS: CLUB. OK1KZJ: CLUB. OK10ONF: OK1AXY,
OK1DWE, OK1FAV. OK10XP: CLUB. OK2KPS: CLUB. OK2KWY: CLUB. OK2KZR: CLUB.
OK3KAP: OK3CGI, OK3TPV, OLBCGI, OK3-27060. OK3KFO: CLUB. OK3KKQ: CLUB.
OK3KTD. CLUB. OK3KTR: CLUB. OK3RJB: OK3TCL, OK3aTCN, OK3CKW, OK3TDO,
OK3-26312, OK3-26832, OK3-26693, OK3-26694, OLBCGB, OLBCGX. OK3RKA:
OKATAM, OK3TDP, OK3TDJ, OK3-268015, OK3-26513, OK3-26515. OK3VSZ: CLUB
OKSCRC: OK2HZ, OK2RN, OK2RAZ, OK2SSS, OK2YAX, OK2BYW. OKSTLG/P:
OK1MMW, OK1FCW, OK1AMY, OL1AVE, OKZPFM. ONGVN & ONEBLW, ONSJM, ONSOV,
ON4NM. OYGFRA: OY2H, OY2J, OYSNS, OY7TK. OZ3LF & OZBAE. OZ7TBW & OZ1HX,
OZ1SC. PA3AAT & PAJAAM,. PA3ACE & PA3AAZ. PIPT: Koken, Van Kessel. PJBJM:
W4UY, WSEAT. SK1AQ: CLUB. SK2KW: SM2ALH, SM2CEW, SM2DMU, SMZEKM,
SM2EPR, SM2HTF, SM2HAK, SM2HZQ, SMPDGU, SMPGMG. SK3IHK: SM3AFR,
SM3CER, SM3DXC. SK5DB: SM5BKK, SM5CUI, SM5DCQ, SM5DGA, SM5DSE,
SMEGTE, SMSGYE, SMESHRAP, SM5FCJ, SM7TMS, SM7FZA, SM1KQ, SMpDJZ. SK5EU:
SM5FUG, SMSHEV, SM5EKO. SK6CM: SMBCJK, SMBAWZ, SMEBEPA, SMEBEDI,
SMBCOZ, SMEGESW. SKTCE: SM7RN, SM7TBGK, SMTEBC, SMTECM, SMTEQL, SM7FUE
SKTGC: SM7TGNT, SM7IDF. SP2KAE: SP2FAX, SP2FLE. SP2KDT: SP2FAP, SPZADW,
SPEZAP/2 SPIPGX: CLUB.  SPOKAD: SPABOR, SPIDTI, SPADWT, SPBHRA/S, SPEBJTA
SPOKRAT: SPAZW, SPOFKQ. SPOPBN: SPOAMH, SPaHZV, SPADLF, SPSJCW. UK1ZAA:
UAIZX, UAT1ZBO, UA1-145-113, UWTYY. UKZAAA: Khezev, Gorski, Chemov, UK2AAG:
UC2ZAAK, UCZLAR. UC-009-105. UKZAAP: Biichenko, Shudakov, Trocevsky. UK2AAR:
CLUB. UK2ABC: UA2FCZ. UC-009-479, UC-009-401. UK2BAG: UP2BZ, UP2BCE,
UP2DT, UP2BAD, UP2BAA. UK2BAS: UP2PAJ, UP-038-609 UK2BBB: UP2BAS,
UP2MB, UP-038-517, UP-038-727. UK2BBF: UP2BDV, UP2BDX, UP2BFL. 2e5UK2BCH:
UP2PBM, UP-038-369, UP2BEN. UK2FAS: Kuznatsov, Kaziov. UK21AJ: Kienko, Bekish,
Sinkewich. UK2GCB: UQ2-037-91, UQ-037-145 UQ-037-135. UK2PAO: UP2BE.,
UP2BFU, UP2PAQ, UP-038-440, UP-038-574, UK2PCR: UP2BCR, UP2BCT, UP2BCU,
UP2BDF, UP2BEE, UP2-038-728, UP2-038-1541. UK2RAX: UR2REE, Fu, Neil, Toomas.
UK2RIL: UR2ED, UR-0B83-75, UR-D83-378. UK2TAD: CLUB. UK3AAC: UA3AGX, UA3-
142-1232, UA3-170-1163. UK3AAH: Kustovsky, Kazasnovskay, Kuleshov, Zhukov,
Solmcev, Afrefjeva. UKIABB: UA3XAC, UASABZ, UASAEM, UW3FI, UV3CC, UA3-170-
BBB, UA3-170-834, UK3DAU: UA3DKF, UA3DKU, UA3-142-1153. UK3SAB: Shebolkin,
Efremenko, Pozdnikow, Terchow, Shevsiow, Sonushin. UK3TAF: Alexseev, Kuznin,
Maslenn, Kov. UK3TAG: Chivow, Gorjachev, Tezhein, Timofrechv. UK3UAA: UA3UAR,
UASUBN, UASVE, UW3U0 UKIWAA: UAIWZ, UAIWU, UA3XJ), UAIWBC, UAIWBZ,
UVIWT, UAACCG, ULT-026-199. UK3IXAM: UA3-127-364, UA3-127-363. UK4HBB:
UA4HBW, UASHCW, UASHAU, UA4HAL, UAAHGG, UA4AHBR, UA4HFR, UA4HBX,
UAAHFP. UK4LAA: UAALM, UAALN, UA4LAY, UALLAR. UKAPAE: UAAPAL, UAAPWT
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YU2CDS (YU2CT Opr.)

UK4AWAB: Baranov, Kanusov, Krylov, Sakerin, Sisin, Scobkarev. UK4WAR: Fomin, A,
Fomin, T., Kuznetsov, Markovi, Onotnicov, Yamilov, Zapolskin, Volkov, Shevisov.
UKAYYY: Leontyev, Danilov, Filippov. UKSEAG: Owod, Dron, Pasyuk. UKSIAK: UBS-
060-805, UB5-060-238, UB5-60-203. UKSHAB: UB5-071-73, UB5-071-330. UKSIAN:
UYSEC, UBSIEP, UT5SI, UB5-073-1732. UKSIAZ: UT5AA, UBS-073-202, UB5-073-218,
UB5-073-313, UB5-073-342, UBS5-073-474, UB5-073-209, UBS5-073-1249. UKSIBB:
UBSIHO, UB5-073-394, UBS-073-734, UB5-073-2077. UKSJAD: Yavorsky, Shalya.
UKSJAOD: Grene, Viasov, Dolotovski. UKSLAA: UBSLCV, UBSLCX, U Grens, Viasov,
Dolotovski. UKSLAA: UBSLCV, UBSLCX, UY500Q. UKSMAB: UBSMDD, UBSMDA,
UBSMHQ. UKSMAF: UYSLK. UBSMDC, UBSMAK, UBS-059-22. UKSMAG: UBSMDP,
UBSMBP, UBSMDL, UTSHP. UKSMBF: UBSMDG, UBSMCH, UBSMHM. UK5MBY:
UBSMFR, UBSMIA. UKSMBW: UBSMFT, UBSMGM, UB5-059-12. UBSMCP: UBSMIU,
UB5-058-704. UKSQBE: CLUB. UKSUBB: UBS5-065-271, UB5-065-73. UKSVAA:
Dobrovolski, Lisovski. UKSWAA: UBSWCJ, UBS5-068-420, UB5-068-389. UKSWAG:
UYSXB, UB5-068-309, UB5-068-339. UKXSWAZ: UBSWCT, UBS5-068-395, UB5-068-392.
UKSXBA: UB5-062-240, UB5-062-239, UT5QG, Vodotiets. UKSZAK: UBSZBK, UB5-069-
337, UB5-069-396. UKBAJA: UASAKK, UABAJO, UAGAJG, UABALC, UAGAKT, UAG-101-
1446, UAB-101-472. UKGDAU: Gorogets. UKELEZ: UAB-150-1781, UAG-150-7371,
UAGLBX, Rybak. UKGQAA: Wezhowski. UKEYAB: Deynecin, Kuznetsov, Velitchko,
Grachnikov, Caplya. UK7CAC: UL7-028-1, UL7CAZ, Ex. UA9AFU. UKTNAA: UL7-031-
003, UL7NAT, UL7NAU. UKBAAI: LIBACI, UIBBI. UKBBAA: Soloddvinikov, Chichelenko,
Novkov. UKSADY UASAFZ, UASADH, UASADI, UASAAX, UWS9AT, UASAAF. UK9CBD:
UASCBM, UWSDW, UASCT, UABEAM UASDU, UASCDJ, UAS-154- -1162, UV3DO, UAS-
154-1333. UKSHAC: UAS-158-307, UASHBQ, UASHBH, UAS-158-377. UKSOAD:
UASOFU, UASOEH, UASOFB. UKSQAG: Vidish, Selivanov, Lukhinyh. UK9XAA:
Beznosikov, Shvec, . Ikohnikov, Nikitin, Shishelov. UKSXAC: UASXN, UASXV.
UKSAAC: UARACQO, UADBW, UARABB, UARAAK, UADAAF. UKBAAS: Popov, Nepavinnyh,

. UKPBAA: Sataev, Holodov, Pakulsky. UKBFAA: UAQ-153-1, UAP-153-79,
UADFAM, UWDFM, UAPFBX, UWRFX. UKSLAB: UAPLS, UAPLBW, UAR-107-387
VET1MOT & VEGBKF. YEGASI & VESJA. VETAUB & VETAVU. VOZ2EPA: VO2AB, VE1Al,
VEIMX, VP2M: G3VZT, G3XVY, VP2MF. W2UR & N3KA. WIEVW & K4PJ. W3HB &
WINX, WASWPY. W3U0: K3KU, W3IKA. WEMYA & W4LDF. WANVU: K4KQ, W40BA,
WALLLZ, WD4KRZ WSYZ & W5SVN. WEBH & NGOR, WABIOM. WEBIP & WAEDJI. WEKG
& WEOL. WEXR & W1ARR, NETV, KBUD. WILT & KOUWA, WOFC, WDSDSU. WOHP &
KOWWX, WPBE, KpiO(, WoUO, WOYCR, WBZZ, WABLYN. WPSD & KPRA, KPSD, KpZZ,
KOGKE, KpQPH, WRUD, WaSMV, WADNRE, WBQPJB. WBYR & NDAR, WOAR. WA2HDD &
WB2MAE. WA3SNAN: WB3ANV WB3AON. WALLZR: NARU, W4ROA, WADACF. WBSVLYV
& WD9ADE. WDSJZQ & WDSBIEX. WDEBPG & WDODLV. YO4SI & YO4HW, YO4XF,
YO4AIP, YO4ATW, YO4ARR, YOBBAH. YOSKAU: YOSDH, YOSRE. YOBKAN/P: YOBGYV,
YOBCP, YOBMI. YOBKGYV: YOBAJG, YOBAMT. YUTELM: YU1DFT, YUTOND, Petkovic,
Krkic, Krkicz, Stolics. YU2CDS: YU2CT, YUZ2RNC, YU2ATM, YU2RUX, YU2RQX.
YU3IBUV: Majer, Alojs. YUIDBC: YU3ZV, YU3ITYX, YU3TPZ, YU3EZ. YU4CBC:

Karanovic, Zagovcic, Kosovic. ZL2WB: ZL2AKW, ZL2AYP, ZL2CD, ZL20M. 4LE6M:
UAGAPW, UAGAPP, UABDL, UAGAAQ, UWBCA, UWECG, UABAYR, UVBAF, LABAPH,
UABAPR, UABAPL, Kravchenko.

STATION OPERATORS

Multi-Operator Multi-Transmitter

CERZM: K1MM, NaWW. JATYHA: JHILGZ, JG1BQP, JR2ZSMB, JATUES, JASGAE,
JARGBO, JAPKSX. JATYXP: CLUB. JAIZLO; JE1JJI, JR1FIG, JH2CKX, JH4EBN,
JH6HDL. JA2YEF: CLUB. JASYBF: CLUB. JASYKC: CLUB. JA3YQA: JASNHK, JASSTP,
JHIONH. JAAYQO: CLUB. JABYAP: JHEGFF, JHEINJ, JHEINQ, JHEBKPZ, JHBQKX,
JH6RIM, JR6DTB, JR6KGU, Uchi, Masa, Nori. JABYDH: JA3VXN, JABKGB, JHEDRF,
JHBEFI, JHEMWG, JREDUL. JATYAA: JATLMK, JATNRQ, JATHKB, JATJQG, JATLMU,
JATLKH, JATTNO, JASDTO, JABFTW, JH2DVX, JATKPK, JG1IGW. JASYBA: JH2FKX,
JH25GU, JRZNKG, JASDZS, JASGU, JASGOE, JASLWB, JH1YDT: JATMRM, JH1AGH,
JH1BBT. JH1BNC, JH1BTV, JH1GNU, JH1KLA, JR1AOQ, JR1IV. JHIZLA: JATCUW,
JA1KSO, JE1FFW, JE1GWP, JE10MO, JH1DTC, JITHXR, JR1JFO, K7JA, K2GM & N1XX,
W1PM, K2BQ, K2GL, K255, K2TT, K2UU, N2AA, WB2VYA, WBEKIL, B. WALSH. KIWW &
K3DZB, K3UEI, K3WJV, W3HXK, WA3LNM. K4CG: K3WUW, K4YEP, NAMO, WB4BQX.
K4LRJ & N4HI. KSRC & K5GA, K5GN, K5KG, KSMA, K5TM, KSWA, KSZD, NSAM, W5VAH,
W5vVQ, wB5QWX. K6RR & KEOZL, NBCW, NE6FU, NBIN, N6MU, NE6PD, N6RJ, NBXX,
NEZZ,L WABOTU, WABPNG, AABRX. KBLX & KBGM, NBEA, WBKPL, WBSYR, WawA.
KORF & KOGU, NORR, W7TZQ, WBUA, WRUN, WeZV, WDODSU. KP4EAJ & K10OME,K1VR,
K1ZM, K2DM, K5PM, N4ZC, WBBNTK, WBETON. N2MM & N2ME, WAZHGM, WB2SST

N4AKE N4IB. NGBAW & NGAV. NBMG & WAGPGB, REPEATER. OH1AA: CLUB. OH2AW:
OH2BAD, OH2BGD, OH2BPN, OH2BQT, OH2BR, OH2CX, OHZEDO, OH2KA, OH3IMK,
OH3Y1, OHAXZ, OHSUX. SKS5AJ: CX1AAC, SMSAD, SM5AXP, SMABNZ, SM5CAK,
SMSCBN, SM5CNQ, SM5DPS, SM2DQS, SMTEXE., SM5HPB, SM5GPP. UKSAAN:
UASAN, UASAEN, UASACZ, UASABA, UASAID, UVOAX, UWSBY, UA9165-965, UL7TLEZ,
UASAHH, UASAIA, RASAIL, UAS-165516, UAS-165686, W2PV & K1AR, K1IR, K1PT,
K2TR, K2XA, N2FB, N6DE, WA2SPL. W3AU & K3IEST, N4IN, K3TW, CX1EK/W4, WAITAI,
K3LA. W3FA & NB8il, W3ABC, WaXY, WASKCY, WASZAS. W3GM & K3GM, KeVCK, W3GL,
WA3JYB, WASWIM, WB3IDKM. W3MM & K2TD, K3YL, N2HI, N2ME, N3AD, N3DA,
WEB20YU, WASVYD. W3TV & W3AOH, W3VW. WAZZ & W3IUU. WAWS & N4IO, N4OO,
NAUN, NAWC, WAOM, WAYA, WAZCB, WA4YWE, WTNG, WTFU & K7XX, WSXZ, VETZZ.
WA3NNA & WAGRS. YUTIBCD: YUINQW, YUINZV, YU10OCV, YU10DO, YU10Ql,
YU1QBC, YU1QFK, YU3TCA, YY1RS-625, YU1RS-627, YU1RS-628, YYSA: YV5AAQ,
YV5AAS, YV5AAZ YVS5ANT, YV5BNR.ZF2AW: KBMFO, NBAA, WBDNC, WBVW, VE1CD.
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EGYPT
OHEND/SU
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K9DAF 70890 297 26 59
WaJ7K 68,150 258 27 &7
K9AB 35136 1711 21 S
WIMVL 11,935 80 18 37
Waw! 4672 54 11 24
WDSBCG 364 8 5 B
NOMM 14 394 482 1057 35 W
K9CLOD T 155471 S50 30 17
WIDWQ 81630 323 24 66
N3BB 67.452 307 21 56
WOGIL 66.TB0 268 26 o4
wali 59254 261 24 62
K3BN 33.040 152 23 57
WaJ00 23,694 139 21 45
WBASMU Bty 29 9 10
WOSFR 7 49958 209 26 65
WASJCO ~ 48,025 223 27 58
KAMFI 3 25350 140 24 51
wacH " 11,660 B89 17 36
WaCL : 7268 63 18 28
WOANB = 4859 53 17 26
K90TB 3.5 25950 128 23 §2
K9AJ P 18612 108 22 44
KOKM Z 10437 B85 15 34
WoBZwW f014 68 12 30
KaJF 236 29 12 A
KBFX A 564838 905 B84 134
KaMM 405,090 691 65 145
N@GA 335040 531 90 150
KPLLZ 275,712 526 638 124
weius 267,154 449 140
WESH 164016 312 75 126
wavyu 142,450 294 o1 114
WV 107,027 311 45 86
KR 95875 283 46 19
WARKDI 85860 235 53 82
wiJu 76,734 242 50 97
WARAGN 67,770 189 50 85
WARFED 60243 179 51 78
WBREZQ 54,740 172 46 T3
WHEYK 50270 174 47 63
WaUZ 45847 140 48 79
WpawWs 41,496 142 47 &7
WARVEW 34374 135 43 59
K@FPC 7206 51 26 31
WEMJN 5187 53 18 21
WBALFY 2278 30 16 18
NBDX 7 571,760 225 28 67
NORF 21,280 103 24 52
WABLYD 143 7 6 5
ALASKA
KLTRA A 811,944 1681 75 114
KLTRW & 625314 1338 B3 95
KLTAF 259700 1023 X3 X3
KL7TEN 21 32829 446 15 16
KLTEWP 14 30272 214 11 27
KL7THR T 40664 3N 19 33
BELIZE
VPIAH 21 181440 992 22 9
lﬂl WA4DRU)
WAITRFM/VPS
A 124868 542 39 67
VO1KD 49,062 470 24 27
VEIAIH A 333,465 667 69 146
VE1EP 2064 33 15 23
GCY1BDT 28 Fi) 20 4 13
VEZAYU A 365,800 797 72 128
VE2DNL 14 39 20 5 4
VE3DUS A 251,729 761 45 94
VE3GCE 142,560 331 57 105
VE3IR 100,833 237 68 115
VELICV 41587 208 36 55
VE3IRN 280 W 5 3
CYIBBH 21 43700 212 22 B4
CY3EDC 14 399,663 1276 34 &7
VE3DDX 248490 B82 32 78
{0?- VEIALS3)
VESENM 14 16869 675 28 71
CY3IXE 7 180978 B95 26 &7
VE3IPR 4878 140 B8 10
CY3BMV 35 102828 575 22 60
VE3ABG 1.8 504 35 4 4
CYawWw A 136876 905 36 40
VE4RF 122917 564 40 B
CYysuo =~ 65270 542 32 29
VE4X) 14 BB021 372 26 64
VESRE A 1.033.854 210 91 131
CYSRA 28 15972 165 17 27
VEGLU A 214848 434 72 120
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VEGAYl 14 188,856 922 24 62
VEGKW 164,592 B804 24 57
CYBAPN 17,882 210 16 21
CY7CC A 1,049,965 1936 96 133
VETAV 103,132 477 40 52
VETIQ 19446 188 24 18
VE/GRW 21 784 65 4 3
VEBCC 14 74832 588 1% 33
CANAL ZONE
KZSFR 14 251,909 1100 31 &6
CAYMAN IS
IFZAH A 103,323 546 48 &5
m;.sw.m'lm
ZF2AD 22 392 19 1
(Opr. K3MBF)
CUBA
CM2HB 7 22534 283 14 24
DOMINICAN REPUBLIC
HIBEMOE A 261,443 1061 48 N
HIBLC 14 39082 299 20 38
GREENLAND
OX30A A 368,760 1176 49 9
OX3RA 103562 445 37 69
GUANTANAMO BAY
KG4DO A 220,860 1216 38 52

IS2CW 68310 255 33 57
IS5CP 4000 240 28 47
RHODESIA
IE3J0 A 103058 315 31 68
ZES 7 13804 138 13 21
TEXN 35 7506 74 14 22
ZEIJX 1.8 275 9 4 7
SOUTHWEST AFRICA
IS3LK 28 41064 264 17 4
THE GAMBIA
CSAT 28 156,060 632 24 61
ASIA
INDIA
VU2GO A 220,252 492 55 109
VUZBK " 181,653 477 42 109
VUZIN A 122400 2350 63 97
IRAN
EP2DT A 318,786 596 5T 144
EP2IA 14 TD 218 345 25 58
AZ4KX 28 92232 519 16 45
4Z4NUD 21 8010 W00 7 23
JAPAN
JAGMPJ A 982506 1123 109 205
JAZMGE "~ 574560 927 B4 132
JATDAH S47.274 B4 B4 1N
JAZEXR 396,738 596 92 145
JABSW 338082 616 BS 116
JRIRCO ~ 323.790 536 B3 13

JATAKON

S 283200 515 517
JATARW 257922 538 69 109
JHTBRG 240,875 437 79 124
JG1CDOM 233,742 518 63 100
JATITS 228416 496 70 96
JABCNL 225134 456 72 110
JAZVGP 193,738 421 70 87
JATNLX 176,368 443 63 83
JH1ESR/?

“ 160,300 341 72 103
JFINCT " 148,836 352 67 90
JASCEK/6

147742 436 51 M
JFACCN 131,760 386 49 73
JIJTMZH 126,732 405 45 73
JATMLG 126,126 322 60 A&7
JAZBNN 122175 M0 55 79
JHIUBF 121176 318 58 78
JR3COZ 120,704 349 60 68
JHI1ENA 119335 293 66 9
JETWIH 119210 230 52 78
JR1SLU 116224 319 5 772
JAADZ 107,124 335 45 69
JAAGXS 105884 358 43 60
JRZIEG 102272 284 53 B3
JE1GCI 98,900 309 52 63
JAZAE 95400 279 47 73
JASEQC ~ 89815 276 46 69
JABDCON

' 88275 296 47 60
JRIXEX B4.424 252 54 68
JHILCU/P

g f6B20 242 54 #B1
JAIZIK 73,882 2580 44 B2
JATFFNA

~ 64 818 192 50 67
JH10EL 64350 253 43 47
JR1I0S 61350 149 67 B3
JAJXIS 5TEB1 237 38 49
JASJBK 55.7/83 221 41 50
JHIEIG 51544 134 58 80
JATBL 51246 236 30 4B
JAROZ 50050 197 38 53
JATIBFR 467280 190 45 44
JATAYC 43953 303 21 28
JATOUW 43296 1719 3 S0
JHBKAN 42245 183 39 46
JATWL 41440 204 34 40
JATKCD 39644 135 51 55
JE1BOE 9072 157 38 S
JASPF 31,152 126 39 49
JAIKOX 30514 148 27 4b
JAZJF 29337 134 38
JABLYV 26925 131 33 42
JATDSI 22753 1271 32 9
JABE.JZ 19.750 138 26 24
JK1KRR 19.482 136 25 26
JATBSU 18924 116 25 32

C.W. TROPHY WINNERS

AND DONORS

Single-Operator All Band

World

9Y4VT, (Opr. Richard Norton, NGAA)
Donor: Larry Le Kashman, W2AB

U.S.A.

Lewis A. Tompkins, N2LT
Donar:Frankford Radio Club

Canada
Lee Sawkins, CY7CC

Donor: Canadian DX Association

Europe

Tine Brajnik, YU3EY
Donor: W3AU Operalors

Carib./C.A.

KP4RF, (Opr. Peter H. Grillo, N6CJ)
Donor: Don Wallace, WEAM

Africa
Oliver Sweningsen, ZS6WW
Donor Gordon Marshall, WERR
Asia
N. S. Kotsyuba, UV9AH
Donor: Japan CQ Maganine
Oceania

Norman R. Duxbury, YBOACT
Donor: Maui Amateur Radio Club

Single-Operator Single Band

World (14MHz)

Talma Dangelo Drummond, ZW40D
Donor: W2JT Memorial, (No. Jersey DX Association)

World 3.5 MHz

Pekka Ketonen, CT3/OH1TV
Donor-Fred Capossela, KEXX

U.S.A.
K10X (Opr. Stuart Santelmann, WA1LKX)

(14MH2z)
Donor: No. lllinois DX Association

Europe 14 MHz

OHBO0S (opr. Martin Laine, OH2BH)
Donor: G2LB Memorial from His Friends

Multi-Operator Single Transmitter
World
4L6M (Oprs. UAGAPW, UABGAPP, UAGDL,
UABAAQ, UWBCA, UWECG, UABAYR,

UVEAF, UAGAPH, UABAPR, UAGAPL)
Donor: Anthony Susen, W3AOH

Multi-Operator Multi-Transmitter
Worid
KP4EAJ (Oprs. KP4EAJ, K10OME, K1VR,
K1ZM, K2DM, K5PM, N4ZC, WBBNTK,

WBEBTON)
Donor: Hazard Reeves, K2GL

U.S.A.
W2PV (Oprs. W2PV, K1AR, K1IR, K1PT,

N2FB, WA2SPL, K2TR, K2XA, N6DE)
Donor: Rush Drake, W7RAM

Contest Expedition Trophy

World Single Operator

9Y4VT (Opr. Richard Norton, N6AA)
Donor: K2ZHLB Memorial (Don Miller, WEWNVY)

World Multi-Operator
41 6M (Oprs. UABAPW, UAGAPP, UAGDL,
UABAAQ, UWBCA, UWGECG, UABAYR,

UVEAF, UABAPH, UAGAPR, UAGAPL)
Donor: Bill Scheider, K2TT

Top World Single
Operator—Combined Phone/CW

Clarke Green, PJSCG
Donor: Associazioni Radiotecnica ltaliana
Guglielmo Marconi Memorial; A.R.l. 50th
Anniversary
Club Trophy

Frankford Radio Club, 62,769,387
Donor: Southeastern DX Club
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HAMTRONICS USED GEAR - TEST EQUIPMENT- SPECIALS

30-DAY GUARANTEE B 90-DAY FULL CREDIT TRADE-IN
BB FREE SHIPPING VIA UPS ONLY Limited quantities. First
come, first served.
(if weight or size exceeds UPS max., we will ship freight collect)
a - S$X 146 Receiver 175
Test Equipment Bargains | & iemmme 19 lldlaml
Eﬂ[}ntﬂn’ “ﬂii Meter & ' O R RO R T 5295‘ ::-I;AEEE:;::: ;ﬁ ""im S“P I OM Ic 5
Tektronix 5140 . .. ... .. IS . " L 5.3 UHF Receiver 125 .i" C 22
Tektronix 545A . . . . .. . ... 950 en Regular $299, save $50; buy an ICOM
5 3/54A Plug-in wide band prearnp e TS HIIIIIII Il'llll'lll mrg‘ﬁ?‘s_‘“ ":: 1C22S for $299 (no trades) and take a
. i 1PpEr -
Hickok 695 Generator. . . . ... ... 69 HQ 110 A VHF Receiver $189 2 $50 credit for another purchase.
Bendix BC221 Freq Meter . . . .. 39 :g :::’ig;‘;‘:ﬂﬁ :: ."l‘ﬂ'ﬂ.l
Polarad Spectrum Analyzers ABIIT . 1695 HO- 145X Receiver 188  NC 270 Receiver $119 d
Hewlett Packard400C. . . .. ... .. 75 HQ.170C Receiver 159 :Eﬂ#‘“'”‘“ E
Precision E-400 Signal Generator, . .. 125 | J@MRecever”  am NCXITamce
Electro Impulse Spectrum Analyzer . . 395 SP_400 Receiver 179 NC-303 Receiver 199
Dyna/Sciences Model 330 Digital HX-50 Transmiltter 169 :Emt‘:rf:m.:wn ]ﬂ
T T T e e N e e . 185 H.;'hh“ NCX-] Transceiver 149
Hewlett Packard 48905A Ultra Sonic NC-190 Receiver 149
0 b S A SIS ot A W g et e ha ) . KENWOOD
Hewlett Packard 120A Scope. . . . .. 250 HR.10.8 Receiver 49 n".nc’ TS820 —$919.00
T5-323/UR FFEHUEHC‘H Meter. . . ... 176 gg':nﬂ REEEiviI: 269 HR-2B 2M FM $149 TS E205 — $1UQE.UH
Hewlett Packard 4910B Open Fault g it 37 HR-220 FM 220 MC 185
M7 SR . . 650 DX.60B Transmitter & ::_E‘TM’E‘:M'" 2;_'55
BidMod 43 ............... BO :: :;J;::ﬁ:;:::’ :ﬂ HR -6 Meter FM 189
General Radio650A . . . ... .. .. . 150 SB.100 Transceiver o
Measurements Mod 80 . . . . .. ... 195 | $8.401 Transminier 24 SBE
Nems Clark 1400. . . . . . ... . . . 495 et vy b SB-34 Transceiver $249
SB 450 Digital Freq
Ballantine 300H . . . .. ........ 175 Dispiay PR e o
PACO ScopeMod-S-50 . . . ...... 75 HW-20 Twoer B SRZ.LPLinesr 179
Singer FM-10C . . . .. ......... 3005 | | ietar - DRAKE TR-33C
SimEon 280 V.OM.. . . .o o v e s 4950 | VMF.1Seneca » Standard Regular $229, save $30; buy a Drake
::";J’;E’;ﬁ::" 1 SRC.IHT 5145 TR-33C for $229 (no trades) and take
j“' d AC.4 AC Supply %5 HP.238 AC Supply A odiy b 15 a $30 credit for another purchase.
19 TR-4-C Transceiver 49 w202 2M FM Xcvr 159 Seghan -
AX .19 Receiver $15% CC.1 Console SR.AM0 Spectrum Analyz 120 SRC-8517 250 y
CPS.1 Supply 5B8.102 Xevr 169 Swan '
-2 Conv SB.4105 :
Ameco 5C-6 Conv HA 2060 Linesr A 0 i o
PV.50 $ 9 SC.Calibrator $8-434 Console 175 279 Cygnet 129
CHN-%0 * The above all assembied (3] mspkr 79 %0 500 Xovr 20
CN. 144 3¥ completepkg.  Only $200 gg 4 vFO 12950  S00CX Xcvr 389
TX-42 L SB-730 Linear 359  117-XC AC Supply 75
&1 VFO a5 n,nom m SB 104 Transceiver 425 14X DC Module »
MK 11 Linear a5
1002 M Ampl 125
SEW Waters 2ouiifeon  “%  ICOM  vmew FTIOIE _—$799.00
preontedame i — gﬁﬁ“ﬁf:‘r‘fp Soooly 39 1C212M FM Xcvr S99 FA2XIM Xcvr 164 FTINNEE —$759.00
670 558 Adaptor » 1C-230 Demo 39 FM1210A 2M 249 FTI01EX — $699.00
Co-Dax Keyer 5 Eiﬁu
clllil"il ;‘g:;ag:mmer 4 g DlAL TOLL FHEE {800] 5238998
730 Modulator 9
Electronics
100V Transmitter 125 Ellllll‘.'
MM.2 S5cope &% L !
20.A SSB Adaptor eSSBS
DIVISION OF »
Clegg Genave
Trer EM $129 GTXIIMFM $145
84"er &M Xcvr 115 GTX-2002M FM 149
P er &M Xowr 59
e calr BRCUR . 39 ‘Iﬂ..f‘.l.l, 4033 BROWNSVILLE ROAD TREVOSE, PA. 19047
rep- i % VHE&+2Transm Telephone: (215) 357-1400 (215) 757-5300
HT 148 125 Chief Tranasmitier :H
7 Vess 259 Galaxy Il Xcvr 159 1C-22A2M FM Xcvr 85 350 Transceiver 269
EM.-77.B Xcvwr 15 Galaxy V Xcvr 189 IC.J0A 432 MCFM 169 I50C Xcwr %9
Galaxy V Mk || ne Jﬂhn'ﬂn ﬁ??ﬂ!ivll‘;' 333:
" iGT-550 Xcvr ¥ Tk ransmitter
Gollins G T-300A Aeve 3\ W Malchbox/SWR s19s 1O VFO i
73538 Receiver s FM-2102M FM %3 panger | Transmitter 85 em po
7551 Receiver Jav ﬁnn‘ .' Ranger || Transmitter 139 Tempo one Xcvr s 90
KWM-2 Xcvr 595 valiant | Transmitter 129 AC One Supply 79 MIDLAND 10
f:n‘:‘ﬂig" ' 1;: Com 11 M $ 75  |nvader 2000 Xmitt 495 FMH2MH.T 149 13-5
i et Com 11 &M & CL-220 Tincur 220 MC 79 R . i d
516 F2 AC Supply 1% egqular $399, save $50; or buy a Midlan
31285 Console 85 e i Kenwood FMH 2M w/Talkle o 13-513 at $499 (no trades) and take a
36102 Mount ¥ G728 Xewr a9 |- Transmitter by T.n T'G $100 credit towards another purchase.
G.50 Xovr 149 R-599 Receiver i ]
'rak. ain im‘l‘ranc E PM-3 Trnsur 5 &5
H Argonaut X 199
1A Receiver $149 .I“Iﬁfl".r‘ QR &84 Receiver 29 KR40 ;gf;" ™
& SX.101 Receiver 159 = 5-30 Signalizer »
:: g';;"::ﬂ ﬂ HT.-32 Trlm:':im-r 7Y ‘.I‘ht Triton 11 475 BEAHCAT 21
HT-318 Tranamitter 269 -
potewer  w Nnmemw 7 impeme= 2 Taes
INT Transmitter 1;; e g AL 3 TR-108 Trancur 2m 7 ::;';“; et e gt -
INT Transitter 9 HT.40 Transmitter 9 Lafavetie ET 2 Auto 2M FM 249 Bearcat 210 Scanner 3$349; now $259.
::-;”MHH 695  SX.99 Receiver 99 ' FT-101B Xcvr 549 Super synthesized receiver, scans and
T.4X Transmitter . adilaecaer s BN e ienidind b EL AR 2 searches over 16,000 different frequencies.
TR-722 Meter FM 296 SR-180 Xcvr 19  HE.45 Transcaiver # 0IE Xcvr Demo 895 Covers 32-50, 146-174 & 416-512 MHz,

Power 'I-IIIJI!-'IIE'S cannot be sold separ:tuly from radios where offer-
ed as a combination package. Mail & phone orders welcomed.
Bank Americard accepted. All units guaranteed.

Due to early closing dates for magazine ads, some items may be
unavailable when you receive this publication. We will attempt to
accommodate all orders whenever possible.
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FEDBO 8,118 100
F2BU g 7137 B3
FGERZ i 6321 74
FEBFH W, 6,174 3
FGAUS 21 26,730 206
FATO 3.5 8,480 168
FBEX 1.8 752 45
GERMANY (FRG)
DKSWL A 1,266,258 1586
DJgUJ " B93.412 1374
DJZHH 611,289 843
DK4PH 493,060 B49
DKBFR/P " 474,320 920
&ﬂgr.
DK1GC " 456,354 1
DJ9MH S 399,525 BO0
DJRXT 294 000 564
DL3LU 290,745 526
DL7BQ 287,280 738
DK3KD 282,700 689
DL1JF 271,855 630
DJ4UF 270,710 596
DK3SN 241,280 691
DJSGW 240,847 442
DLBYR 232,932 502
DK1FW 184,160 638
DJ2ZAA 173,250 761
DJ2TH 171,666 409
DL1YA 129,788 357
DL1MD 115,940 346
DJauP 96,695 244
DKSMP 95,885 339
DJ2AN g4 714 325
DI7FH 85,500 29
DKSZG 83,265 361
DLBBU 65,403 290
DJ1LD 64,403 199
DKSGD 08,045 314
DLICR 50,000 253
DKBKC 42.240 222
DK3YD 41,310 204
DKBAN 38.097 249
DJ2ull 28,025 148
DF3AN 21,384 145
pLIaT 19,320 117
DJ1YH 16,110 126
DJSGW 12,567 94
DF4BO0 " 9,500 106
DKBNG 28 6517 53
DLIKS " 5040 55
DJTPT 21 90,700 417
DJ7RJ ' 55.728 270
DL1RB 31.620 215
DFEOW 11,220 116
DL1AM ¢ 924 16
DKSJI 14 241,696 4880
DKSPR " 200,384 806
DJAVD = 29 468 233
DK6PY 7 110,840 794
DJGEN e 9.680 133
DKBAX 714 30
DRIDX. 520 25
DK3GI 3.5 165,216 967
DLTAY " 130,916 822
DJZYA " 58.048 617
DL1BU 38,280 356
DAZLY 27,931 378
DAIOO " 4750 75
DKBBI Y 3,857 125
DJAWLA 1.8 7.018 201
DJBTK :» 3. 680 1?1
DL1ED 294
EEHHAH GDR
DM2CUJ 299, 29& 7%1
DM3GM 173,888 G674
DMATEK 'iE?.EDB 655
DM3NKF 165,240 6549
DM2BPF " 122,796 333
DMSPUL " 114,240 322
DMEYVL 66,861 330
DM4ZBK 47,824 198
DM4ANEE 45,732 186
DM2CMM 45,108 205
DM3VAA 32.368 207
DM3EA " 31,592 110
DM2CWB ©° 31,416 304
DM2DED " 26,965 95
DM2ZBWK/p
3 21,225 194
DM2C0J 15,120 116
DM2YLD 12,085 81
DMZGIL " 12,006 118
DMAYEL 10,098 60
DM5ZDL 10,064 98
DM4LG - 7,488 72
DMZBBK 6600 70
DM4WFF/p
5888 93
DOMZCBE 5734 58
DM2CLM " 5652 59
OM28T0 3.612 34
DMZ2BOH 2109 40
DMaJC " 1,560 43
DM3ZUE 897 17
DM2CMA 750 31
DM3SBM 28 609 14
DM4YuL 238 8
DM2FFL " 49 4
DM4SDA 21 47,025 298
DM3PQO 2,02 27
DM3UE " 2546 28
OM3EL 14 21,360 165
DM2BUB .51 14
DM2FWL " 10,881 131
DM2GHL " 10,070 119
DM3IXUE/A
i, 9120 N
DM3LE 8,733 114

mﬁmmmmm

el e ek b sk wh
Cad —= LN =l O

-
Fa oo

DM3IM 7.898 g0 12 31
DMZEHL 5,180 103 10 27
DMZFBM i6gd 31 9 17
DM3BF 7 42,851 420 17 56
DM2DLE 7 12555 250 9 36
OM2ADM/A
e 6468 124 8 4
ODM2BPB 2 871 96 5 24
DM3WMJ3.5 21,576 300 11 47
DM3ZC 7 10,956 220 9 35
OM3ZEN B.a18 3% 7 29
OM2CIM 5754 116 9 33
DMZFKL 5382 1358 7 32
OMZPML © 2842 101 4 25
DM2CRE 2366 86 6§ 28
DM2CVB t875 T 3 22
DM2CHJ * 1.073 M 6 23
DMAVTL 726 33 4 18
DM3YPE 7200 18 & 9§
DM2ZAUG 551 18 6 13
DM2ZAFA 100 10 3 7
DM4GL 99 g 3 8
GREECE
SVBWTT 7 14,784 202 12 36
HUNGARY
HABDU A 407120 730 61 199
HATMC " 129,115 509 35 B4
HABHN 102,521 494 45 {12
HATSU 45066 305 27 B4
HATPQ 49528 208 32 80
HABUH 35,047 245 24 77
HASJK 14,820 137 17 40
HATU 7000 146 9 26
HABKLF 4233 66 16 35
HABVV 28 5368 53 15 29
HABUY 21 179,523 695 28 ®1
HA3HE 3 29220 220 19 41
HASKKO - 20532 169 17 41
HABCH 13.805 103 18 37
HASNF 14 91,000 718 18 47
HA7TMW 64,206 402 24 63
HASBA 54.416 390 20 56
HATTM 27202 264 14 44
HA3GB 6802 138 8 30
HADMJ . 861 3 b 15
HA1ZZ 7 39,536 507 13 43
HASLZ ? 30804 330 13 55
HAGNE 28.582 351 14 48
HASNS H216 312 11 40
HA3PT 16,779 266 10 41
HA7LM 11,925 242 8 37
HABDD 2387 1 8 23
HAIYA 35 91,650 838 17 58
HATKLG 69.632 656 16 52
HABKLE 45,332 499 16 50
(Opr. HABMJ
HAGNL 7913 187 B 23
HAGOA 7,293 1I?1 9 30
ICELAND
TFIIRA A 129794 454 42 104
;ﬂ i TFEHﬁg
TFICW 80,848 731 16 4
TFIAW 31,232 230 18 46
ITALY
IK2FGP A 575,421 1175 63 168
IX1LDX " 145,400 661 44 116
IBHCS 28 33,830 210 29 58
I6POY i 15879 114 23 44
I1GXR P, 7,686 55 20 41
I1SLl 21 188,802 1023 26 76
BDYH 1372 607 26 76
IPEMV 14 47,040 477 18 42
IK1QJC 22,629 212 15 42
12XXG 1 212 443 1179 22 67
IBGNOD 3.5 1?!3(,2;'52 848 21 B3
4UIITU A 434,184 1105 61 168
(Opr. HB9AW)
GHICH 21 74704 450 22 60
H1
l:'I'HEﬁI.AIIIJE
PABTAU A 323,904 550 70 1M
PARINA 209,720 455 64 132
PARBPSK 138, ?5? 416 54 139
PABTA Fit 323 253 50 111
PARVB 5?.59[]' 261 41 B89
PABLY 51370 228 40 70
PARCYW 39.270 215 29 76
PAJABA 16,154 149 22 60
PADWRS 1242 22 T 12
PAOMBRN 7 170 : L Ve s
PABGT 14 26000 195 19 46
PAREF 20844 183 15 39
PARBWM 1768 41 B 9
PARLNB 7 7.084 98 14 34
PABATY 3.5 19,822 267 11 42
PABDIN 7 3,000 103 & 25
PABHIP 18 17,346 297 12 30
NORWAY
LB1G A 122,120 666 38 104
LASH ) 53460 209 37 98
LAGEV 30943 197 30 67
LAISY 29616 262 23 45
LATED 15,800 1268 23 &6
LA7SI 10.001. 100 2t 52
LA2Q 6916 91 14 38
LATVL i 4059 57 16 25
LASVF P 311 31 15 2
LAGXO 1o 728 22 5 5
LASSH 21 11.2/1 115 14 37
14 48,704 329 17 47
LAGXL i 31,507 303 16 33
LAZIE ” 15104 172 13 19
LABWG 7 11,088 203 9 35
LA4MY - 1,475 60 4 A
POLARD
SPOKBY A 436,232 937 67 181
(Opr. SP5GAM)

SPTCTY A

| SPSAFL

SP1ADM
SPOEl
SPZD
SPIBDG
SP2FAP
SP2PAH

SPACTW
SP7BFC
SP2JGW
SPIOAGS
SPEDB
SPIPT

SPADLU
SPICAVIS

SPSEXA 21
SP2JKC
SPZAVE 14
SPEDMJ

SPSAGU

SP2LIC

SP4DM

SP2BMI "
SPZHMT
SPSARN 7
SPSBAK U
SP3FYX
SPSPWK
SP30AH
SPZHPD

YOICR A
vo7DL "
Y03J4
Y0BDD
YO3RF
YOBHO
YO2BEO
YO9YE
YOBFZ
YO3AQJ
YOGAW
YO2BON
YO5BBO
YOIAC
YOBKNI
YOBGF
YOSBEU/G

YOJw 28
YOSBAT *
YOSBO 21
Y02BLO "
YOBAWR "
YO3BEJ 7
YO2BKK
YO3ABR
YO8BDO 3 5

ISBHFF 14
ISRFPH

GM3KGT 21
GMA4CXM 14
GM3XNJ
GM3ZSP 7

IKILMK 21

EATTL A
EATRAW "
EAZHW
EASCQ
EASQR
EA3IH
EA20P
EA4BYV

28

3.5

28
£

SMSCSS A
SMBBDS
SMEDJI "
SMBAKT
SMEAHK "
SMBAYM
SMOCMM "
SMSCLE
SM7BYV
skaiv
SMQCGO "
SMBHFF
SMBCPO

SMSFXF "
SMSBNX
SM7AAQ "
SM4AZD "
SMS5SBAX
SMICUZ9

SM7VY

SMBFY  28.

SMBEUZ
SMeBxXv
oM2HZQ
SM3VE 21
SM3DNI
SMSDRW
SM3DXV
SM5RE "
SM7GGK "
SM7TFWZ
Elll‘-ﬁﬂll’ 14
SM5BRS
aM5BKI "
SMEJY
SM5UQ

501,498

491,755
134,067
73,139
41,623
30,870
29,155
24, 675
16,353

14,679
13,520
8,910
7,260
7,168
7,410
5,640

5,724
58,604
7,938
98,673
48,808
45,012
26,235
15,876
9,384
4,600
50,396
38,160
1,058
30,426
10,516
2,156

ROMANIA

158,476
132,172
105,39
88,644
83,201
52,822
45,012
43,672
21,150
17.877
9,843
8,424
6,867
4,650
2,260
2,204

367
3,705
693
44,115
34,920
7,215
74,740
2,628
240
3,456

106
172
103
110
96
49
44
40

29
43
19
257
280
a6
m
74
13
124

50,952 449
32,832 410

397
an
281
m

SCOTLAND

90,616
63,480
30,888
75,300
SICILY

34,740
SPAIN

76,432
36,499
36,300
8,742
3,885
30,690
8,560

SWEDEN
247,748
132,240
76,572
74,360
67,184
62,468
55,120
52,965
47,730
36,708
13,884
13,776
12,3684
12,180
10,088
6,408
6,032
4,640

hb2
420
4,370
2.244
1,404
162 g
66,080
36,630
32,116
24 004
4,935
3,150
2.850
99,176
44 224
30,217
18,630
8,970

T

SM76ZC 5016 59
SMOAJU 7 64,408 357
SMSVB 50,048 481
SM2COR " 39,220 359
SMSCCT " 15,565 192
SWITZERLAND
HBOEP A 214,483 536
oy
HBIOA 62,954
HBIKC 24,885 145
HBSAGH 28 7,398 64
HBODX 21 14,006 72
HB9BLQ 14 26,040 254
WALES
GW3INW A 93,720 453
GW3MPB " 62,780 211
YUGOSLAVIA
YU3EY A 1,636,605 1,706
YU4VBR 215,380 722
YUINGO 168,675 436
YUIBM/ 83424 424
YU10CZ " 70,784 553
YU2BTU 9,701 73
YUIEFG 28 27,208 176
YU26BK " 7,250 54
Y1200 6,477 60
YUINZR 2,244 41
YUz08 21 254,767 948
YU4FRS 712,058 B35
YU3RM 192,888 741
YU2CBV " 117,612 499
YU4HA 74.152 409
YUIGMN 14 83,879 527
YUISF " 4956 82
YUIAJF 7 179,011 880
YUIONV 3.5 12420 270
YUTONO 1.8 1,316 99
EUROPEAN S.5.R.
BYELO-RUSSIA
UC2ACA A 301,977 601
UC2SE 7 47,424 456
UC20BA 38,727 189
UC20CB 15,318 127
UC2AAM 14 205535 944
UC2AAX " 44091 384
UCZWAZ 14210 131
UC2RG 6,510 101
UC20BI 7 37,196 467
UCZWBJ " 15444 316
UC2ABT 3.5 80,278 712
UC2LBE 20
ESTONIA
URZRI A 885,060 1,475
UR2GD " 98,174 304
UR2IP 3220 58
URZRCU 28 10,416 125
UR2JL " 7.802 114
UR2AR 21 105,084 436
URSNP " 12.915 158
UR2TAB 14 164,772 784
URZRGH " 79,902 422
UR2RB| 5.776 58
URZREC 7 28,728 428
URZRHF ~  1B.768 315
UR2QA "  18.354 250
UR2RWA " 4880 101
UR20I 35 62561 713
URZRER " 39,900 468
UR2JW " 35282 512
UR2REY 27,702 379
UR2CW 888 39
EUROPEAN RUSSIA
UAGLWI A 330,848 854
UASRO ~ 241,800 711
UAIVDS " 158.982 715
UAIV " 134638 826
UA3DDF 69.937 406
UA3ST 53,940 335
UA1ZV 32.016 217
UA4HCV 23613 201
UATDF 23500 138
UA3IAK 15.002 139
UASMT 10716 87
UABAAU 7.840 80
UA3PDA 3.003 B9
UA3GO 2,160 42
LUASARL 28 2,625 45
UAPNW 21 190,026 861
UWEDR " 172,805 1,079
UABLBH 532 574
LA3GAQ 93,930 567
UVa6Z 49,842 413
UA3EZ 45804 423
UAGPBA 37.882 303
UW3EH 24,766 222
UA3BK 3175 70
UW3HV 14 224,296 1,008
UA4FBL " 169,928 910
UMZEX “ 166,050 860
UASWBO "  B7.665 527
UWECY " 76.692 550
UAMCID " 70,518 528
UASEAT " 35260 544
UASDEA " 29880 214
UABLLI 22,968 224
UATZBL ' 22,873 B9
UASTA 20296 151
UABIAR 15,228 145
UABYBK " 10,835 153
UAJHDV " 10.560 125
UABLAR " 7.380 B2
UA3GBX 14 6144 90
UAFCM " 45811 B4
UAJACP 525 16
UAGLO 7 269,658 1,167
UATALZ " 231,304 994
UAIDZ 3.5 120,692 832

UA4PAD 98,007 604
UABCQ 34,872 440
UABLLT 26.712 317
UA3EGF 22,330 314
UA4ACD 16,377 189
UATAGL 15,179 316
UABWF 9.800 202
UA4ACD 6,464 106
UAZDLN 3.780 108
UAZAGX 3190 104
KALININGRAD
UA2DM A 281,088 668
UAZFCB " 60,032 305
UA2EC 21 65,835 302
UA2FCW 3.5 18,576 327
LATVIA
UQ2GDO A 729,540 1,174
UO2PP " 165,045 525
UOD2GCN 21 46,268 270
UO2GCO 14 95,710 534
UGZGEY " 70,644 405
UQ2GBJ 17,742 190
UO2GGE 7 13,571 319
UQ2GCP 3064 72
UQ2PG 1960 65
UD2GDW 3.5 91,314 745
UQ2GFN "  19.635 326
UQ2GGS 3,380 133
U020E 270 30
LITHUANIA
UPZNK A 1,390,460 1842
UP2SA 838,400 1230
UP2BAD 530,037 1091
UP2OM 450,420 985
UP2BAT 047.544 643
UP200 930,178 565
UP2BAR 137,240 340
UPZBEA 81,075 360
UP2BCX 32,263 398
UPZBB " 25300 170
UP2BBF " 23576 182
UP2BD0 "' 1482 32
UP2BAE 21 _ 15,548 132
UP20X 14 282,051 1218
UP2BY " 89,312 485
UP2BF " 43824 664
UPZPCW 7 47,642 419
UPZND " 14,798 254
UP2PCB 7.105 170
UP2BCG 3680 87
UP2BFE 3.5 42504 524
UP20U " 39,816 512
UP2BBI 12,390 275
UPZBOH 7.953 210
MOLDAVIA
UDS0GX A 7,350 108
UDS0BD 14 98,910 646
UDSOWB " 3400 72
UOS0DA 7 22,828 383
UOSGR 3.5 6996 105
UKRAINE
UBSEC A 1,210,440 1849
UBSWF 082,215 1297
UYsoo 735,504 1014
UBSML 255106 644
UBSMFY * 248,700 683
UBSMCU " 231,889 685
UTSVZ " 153582 471
UT5MB 156,864 497
UBSKAK 146,960 318
UBSMFI 135720 470
UBSMHB " 125976 496
UYSTE " 124500 532
UBSMAQ " 116250 495
UBSTAM ' 110,670 428
UBSZBF 100.646 382
UBSUAH " 100,415 392
UBSMAB " 100,302 454
UBSICS " 86,005 244
UBSMGS " 80,830 497
UBSMEI "  77.400 534
UBSMEF " 60,844 314
UBSMCR "  53.781 407
UBSMCM "  49.855 321
UBSEAX ™  39.100 294
UBSMET 38,259 219
UBSMGQ "  37.823 211
Uysov " 31,008 212
UBSMIF " 26,344 181
UBSUAM "  23.783 145
UBSMCV " 22,848 242
UBSMHV 19,837 191
UBSMBM " 16,200 144
UBSZAT " 15265 89
UBSMEV " 8372 135
UBSMAY " 5704 72
UBSZBM 308 15
UBSAAF 120 10
RBSION 28 4506 71
UBSZAL 21 98,552 515
UBSVY " 54,600 313
UYSEX 42,354 321
UBSZEL 24.420 222
UBSFAQ "  21.442 129
UBSHA 14 200,575 952
UBSIDL " 188,786 883
UBSGE " 112,840 563
UTSHZ " 54201 365
UBSLDP " 26,536 215
UBSMAJ 16,520 162
UBSPAD 14,362 201
UBSLYL 8,446 136
UBSHN " 5508 73
UBSEEW " 4774 68
UBSJIM 7 124,215 627
UBSUCS " 65200 474
UBSZDF " 38,367 393
UBSQED » 20,552 260

ab
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The radio.’

s Our Number | Line At

FT-901 DM Competion Grade

Gohoon Amateur Supply

TO SERVE YOU BETTER 3 LOCA T’ONS

3 |
™
-
' -
-
-
1
™
-

Gohoon Amateur Supply

SOUTH
Hwy. 475 Trenton, Kentucky 42286 ‘

502-886-4534
Gohoon Amateur Supply

NORTH
Box 4073 Austintown, Ohio 44515

216-538-3424
Gohoon Amateur Supply

WEST COAST OUTLET
728 Juniper Lompoc VAFB, CA. 93437

805-734-4693

Full Repair Service AISO S"'OCI(!'ng."

Sub-DenI‘ers Welcome KENWOOD KANTRONICS
Cond Frices TEN-TEC  ATLAS

Ship UPS The Same Day TEMPOC DENTRON
ATl el el WILSON  CUSHCRAFT

Has A 90 Day Warranty. et

Write for used equipment sheets and dealer inquiries.

September, 1978 ¢ CQ * 23
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This installment covers the exciting world of silent, video
RTTY. Techniques and commercially manufactured

equipment are discussed.

AN RTTY PRIMER
PART VI

BY IRWIN SCHWARTZ*, K2VG

lr can probably be safely stated that ninety percent of
today's electronics technology has accumulated within the
past fifteen years of its seventy-five-or-so year history

The sharp growth which marked the explosion found its
roots in the period immediately following the second world
war,

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

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

With that noble contribution an ever-increasing spiral of
revolutionary technology began.

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

The concern of this article will be to describe the influence
of solid-state techniques on radio teleprinting communica-
tions.

In addition to discussing methods used for processing
transmitted and received signals, commercially manufac-
tured equipment will be described.

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

Background

Solid-state techniques have already eclipsed the primitive,
albeit functional, methods of amateur radioteletype. Modern
approaches, forexample, eliminate the toroidal inductor such
as the one used In the demodulator project of this series.
Operational amplifier (op-amp) technology, through what
may be considered as a process of osmosis, has supplanted
the cumbersome filter circuits which were originally used. Itis
now common, for instance, to build a discriminator whose
frequency tolerances are much tighter than and whose tuning
IS significantly simpler than previously possible.

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

*Technical Editor, CQ

But, perhaps most exciting of all, is that final printed
messages appearing on a television-like screen has become
a technical and financial reality for many amateurs. The
mechanical process of transmitting and receiving RTTY will
soon be consigned (o the museums of wireless communica-
tions.

Memories

The heart of avideo RTTY system is multi-chambered. Each
of the chambers serves a function which is related to or
dependent on each of the others. Perhaps the most outstand-
iIng chamber is that which serves as a memory.

There are basically two types of memories in use. These are
the ROM (Read-Only Memory) and the RAM (Random-
Access Memory). Regardiess of which is used, information is
fed to, stored in and taken from the memory in binary form.'
That is, pieces of information are encoded using 0's and 1's.

A ROM is distinguished in that it contains data which can be
read only. No modification or erasure is possible once the
memory has been programmed, Such memories are used for
duties which never change, such as a "look-up" function. An
example of a ROM application may be using a pocket
calculator to find the square root of 688.5376 (no need to get
yours—it's 26.24). This information is literally burned into the
memory so that each time the square root of a particular
number is called for, one, and only one, answer appears on
the calculator’'s display

'The word “binary”’ means “of two parts.” Binary
nomenclature can be used to express data in a form which
requires two digits (usually “0" and “1"”). Under circuit or
component conditions the “0" and the “1" may represent “off”
and “on,” “low” and “high,” “0 volts" and “+ 5 volts,” “-3 volts”
and "+3 volts," etc.

This use must be distinguished from the mathematical
application of “binary” as a number base. Here, rather than
being written in powers of ten, as decimal numbers are written
(...,10% 102,10, 10°,10", 102,103, . . .), binary numbers
are based on powers of two ( ..., 28, 22 2' 20 21 22
235 i K

The decimal number 526 can be represented as

102 10" 10°
5 2 b

In the base two, using binary notation, 526 becomes
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Particularizing the use of ROM’s to this discussion, their
services are called upon for the transmutation of Murray code
into ASCIL.2 For example, if the letter “F" is pressed on a
keyboard it is encoded as M/S/M/M/S (or, in binary form, as
10110) into the ROM and then changed to the ASCII equiva-
lent (0110100). Note that the ROM changes a five-bit? en-
codement into a seven-bit encodement. A ROM designed for
Murray-to-ASCII (sometimes called “Baudot-to-ASCII”) con-
version can do only that and nothing else. ROM's are very
specialized devices. See the inset for a discussion of how a
ROM works.

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

ity ).

-0 Data out

Data in o

=t A L & h G =J 00 WD

0 Enable

Write C

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

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

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

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

ol ol L B B R R AR o
R A R ¢ RO D R R e R

or 1000001110.

Although the binary representation (1000001110) seems
more unwieldy than the deciman notation (512), the former
allows for easier use in electronics applications. Simply let a
“0" represent a switch that is open and a “1" represent a
switch that is closed. Using this approach, it is possible to
encode, process and read data through a computer, for
example. See any text which discusses Boolean Algebra for a
much deeper look at binary mathematics and its applications
to electronics.

ASCIl is an acronym for “American Standard Code for
Information Interchange.”

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

HAL RVD-1005 visual display unit.

The Video Converter

A video converter is used to take binary-encoded Murray
code, convert it into ASCII and then drive a cathode-ray tube
circuit for printed output of the message being sent.

The device is quite complicated. A complete discussion of
its intricacies and subtities is beyond the scope of this article.

The example to be used in this installment is the HAL
Communications Corp.* Model RVD-1005 Visual Display
Unit. This unit has complexities not necessary for minimal
station performance. It is a very sophisticated and versatile
piece of equipment. Following is an outline of its operation.
Refer to fig. 2.

A shift register® accepts and stores the first six pulses of a
seven-bit incoming character (The seven bits are the "start’
pulse, the five character-encodement pulses and the "stop”
pulse. The stop pulse, however, is not stored in the shift
register). The pulses are received in serial form (one after the
other) and are made available at the output of the shift register
in parallel form (all at the same time). See fig. 3.

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

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

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

The video converter's operating speed is swilch-selected
through a choice of one of four oscillators. Each oscillator
runs ataspeed of 2'7 times the baud rate® of the input signal.

The oscillator output passes through a divide-by-2' circuit
(thus effecting a final operating frequency of 24 or 16 times the
input baud rate), whereupon it drives the input clock bus.’

The RVD-1005 has a unique input conditioning circuit.
There are two possible ways to connect the visual display unit
into the station loop circuit, viz.,

(1) Direct coupling from the RTTY demodulator (on recep-

tion), in which case the input appears as changing
voltages;

A combination of bits is called a "byte.”
4Box 365, Urbana IL 61801.

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

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

1 _— 4545
022

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

7A “clock signal” is used to synchronize the operation of
several stages of a circuit. A “clock bus” is a link or group of
links joining the clock (oscillator) with the rest of the circuitry.
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Fig. 2 - Block diagram of the HAL Communications Corp. RVD-1005 Visual Display Unit. The lighter shaded stages comprise
the input section and the darker shaded stages comprise the memory and display section.

or

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

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

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

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

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

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

Pulses enter sequentially
(i series)

w
-t
o
Pulses exit simultaneously
(in parallel)

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

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

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

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

Memory and Display Section

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

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

Demodulated Reception of RTTY Signals

Part Ill of this series (CQ, February, 1978) described the
basic theory behind the operation of an RTTY demodulator.
The block diagram of the TU appeared in fig. 4 (p. 31). The
string consisted of a bandpass filter, a limiter/amplifier, a
discriminator, a detector and a keyer. The construction
project associated with the article was a simplification of the
fundamental converter. HAL Communication Corp.'s ST-5
demodulator follows the block diagram closely and, in that
regard, it will be used to present the operation in greater
detail. Refer to fig. 5.

The receiver audio output enters the demodulator at J1.
Resistor R provides a 560 ohm termination output for the
receiver. As a result receivers with output impedances be-
tween 500 and 600 ohms will perform best with the wunit,
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CIRCLE 16 ON READER SERVICE CARD

although, for receivers in the 4, 8, or 16 ohm range, an , (adjustable) Ry allow varying of the limiter switching level for
impedance matching transformer will maximize the demod- minimum distortion. Cz and Ra provide power supply decoup-
ulator's performance. ling, as do Cs and Rho.

Diodes D1 and D2 provide protection against any transient OA1 (a 709 op-amp) acts as the limiter/famplifier. You will
static bursts that might enter the TU. Resistors Rs, Rs and recall that a limiter/amplifier processes the RTTY signal so

+5
IN4I48

10k 147

INPUT DATA

IN4T 33

INSOOS (4)

< V
VOLTAGE LOOP
INPUT N\ INPUT
(EIA OR TTL) ) T
.001/1 xv (2)

Fig. 4 — The input conditioning circuit in the HAL RVD-1005.
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Fig. 5— Schematic diagram of HAL's ST-5 demodulator. Only
the Indigenous circuitry is shown. The power supply and
control sections have been omitted.
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shift or to 2975 Hz for 850 Hz shift. Variable resistor R13 IS used
to balance the amplitudes and band-widths of the mark and
space filters.

The Ds, D¢ combination provides full-wave rectification of
the mark signal, as Dz, Ds does for the space signal. 1he
outputs of these detectors are combined through Rz1 and Raz
and appear at the input of 0A2. The Rz1-R22-C17 network Is a
low-pass filter. The exact value of.Cy7 is a function of the
speed of the RTTY signal being processed.

OAZ2 (another 709 op-amp) shapes the output waveform
into a square wave whose positive voltage corresponds 1o a
mark and whose negative voltage corresponds to a space
The output of OA2 enters the keying transistor, Q2, which
keys the loop circuit of the teleprinter. C1e and Hzs combine 10
suppress voltage transients induced by the selector mag-
neis.

An Equipment Potpourri

The number of manufacturers and, thus, the amount of
video RTTY equipment, is on the increase. Whereas as
recently as five years ago there was less than a handful of
sources of commercially manufactured video gear, today
there is quite a large number. The greater the number of
choices, the greater the confusion, apprehension and opin-
ions about which to buy.

| will try, as objectively as possible, to present what is
available, what the equipment can do and what the expected
price would be. The final decision, of course, rests with the
person who pays for the gear—you.

The manufacturers will be presented in alphabetical order.

627 Fremont Ave.
(P. 0. Box 267)
DOVETRON  south Pasadena, Ca. 91030

Dovetron manufactures three major pieces of RTTY equip-
ment. Each is top-of-the-line and state-of-the-art.

MPC-1000C. Standard features of this unit include con-
tinuously tuneable mark and space channels (1000 Hz to
3200 Hz), dual-mode autostart, and an internal high level
neutral loop keyer (20 to 60 mA). Both MIL f.s.k. and EIA
outputs are provided for direct interface to a microprocessor
and video terminal unit. $545.

MPC-1000CR. On this unit, a front panel switch permits an
internal signal regenerator/speed converter assembly 1o
electronically “gear shift” between 60, 67, 75, and 100w.p.m.
operation. Allincoming and outgoing signals are regenerated
to less than 0.5% bias distortion. The unitis also available with

digital autostart. $695.

MPC-1000R/TSR-500. This piece of gear provides pre-
loading and recirculation of a 200 character FIFO memory, a
keyboard-controlled word correction circuit, variable charac-
ter rate, TD inhibit, a triple tone pair a.f.s.k. keyer and a
character recognition/speed determination digital autostart
mode. $895

INDUSTRIES

1105 N IRONWOOD DRIVE. SOUTH BEND. INDIANA 3

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

Converters.

Electrocom Model 400 converter.

The Model 400 front panel digital knob selects shifts up to
1000 Hz, while two knobs on the Model 402 independently
select the mark and space frequencies. Both models can be
preset with any tone pair between 1000 and 3200 Hz

The units feature matched filters, precision’linear detec-
tors, baud-rate selectors, bias compensation and semi-
diversity circuitry. Also included are a CRT monitor, autostart
with solid-state motor swtiching, antispace, markhold, EIA/
MIL spec output voltages and a constant current loopg supply.

Both units are very sophisticated and are designed with the
most discriminating amateur in mind.

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

The Model 400 costs $690 and the Model 402 costs $735

Flesher offers a series of kits for the RTTY enthusiast

Electrocom Model 402 converter.

FLESHER CORP

P.O. Box 976, Topeka, Kansas 66601 (913) 234-0198

TU-170. This unit is small (7-%a'" x 3-¥'" x 7-12"). How-
ever, its size belies its performance.

Flesher TU-170 converter.
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Features include a 115 v.a.c., 15 watt power supply,
three-stage active mark and space filters, a mark-hold circuit,
autostart, a built-in 60 mA loop supply and loop switching
circuitry. The unit is housed is a metal and plastic cabinet.

In addition, the TU-170 has, for a.f.s.k. operation, a 200 mV
sine wave outpul, uses phase coherent frequency shift, and
contains a standard mark frequency for 2125 Hz. All inputs
and outputs are TTL compatible.

The unit has a large tuning meter or can be connected to a
scope for a "+ " display as an aid to tuning. The kit sells for
$149.95, or it can be bought wired and tested for $219.95.

DM-170. This demodulator is designed for 170 Hz shift use
and includes an anti-space circuit and autostart output with
adjustable threshold and programmable start and stop dis-
plays.

It is available in kit form or ready-assembled. All compo-
nents are mounted on 2.95 x 5.25 inch photo-eiched, plated,
glass-epoxy circuit board, notched for a 12-pin edge connec-
tor.

The kit sells for $39.95 and the wired version sells for
$59.95. A board connector is available for $2.

Flesher DM-170 demodulator.

PS-170. This unit is a bandpass preselector designed with
an optimum characteristic for 170 Hz shift. It features select-
able filter output or limiter output.

The PS-170 uses four stagger-tuned, cascaded stages 1o
achieve a flat-topped, steep-skirted response with a roll-off of
B0 dB/decade. The bandpass preselector has unity gain with
the passband, with 3 dB cutoff frequencies of 2040 Hz and
2385 Hz and 20 dB cutouff frequencies of 1925 Hz and 2560
Hz.

It sells for $11.95 in kit form and $21.95 wired.

FS-1. The FS-1 is an audio frequency shift oscillator. The
unit is completely solid-state, eliminating the use of toroid
inductors and is thus quite small (2.5 x 2.75inches). Asakit it
sells for $23.95 and as a factory-wired unit it sells for $34.95.

ID-1. This unit was designed as a plug-in identifier tor the
HAL ST-6 terminal unit. It features adjustable speed and Is
compatible with other keyers. The program is easily changed.
It has a 127-bit capacity in its diode matrix.

The unit comes with 50 programming diodes. It sells for
$26.50. A board connector is available for $2.

TMT. TMT is a ten-minute station timer for identification.
One LED readout indicates the number of minutes since the
last ID and it can be used to automatically start an identifier. It
sells for $21.95 as a kit.

HAL COMMUNICATIONS CORP.
Box 365

Urbana, lllinois 61801

217-367-7373

HAL offers a complete line of videc RTTY equipment. Gear
can be purchased either individually or as “'sets” of units. The
equipment is up-to-date state-of-the-art. Some units can be
bought as a Kit,

Demodulators

For the experienced builder, HAL offers the popular ST-5
and ST-6 demodulators in kit form. The units are offered in two
packages. The ST-6K package includes the demodulator,
cabinet, crystal tone keyer (formerly the XTK-100) and dis-
criminators for 170, 425 and 850 Hz shifts. The ST-6 features
input bandpass filters, wide dynamic range limiting, a bal-
anced discriminator, an active low-pass filter, automatic tone
control (ATC), autostart and antispace. The tone keyer of the
ST-6K is crystal controlled assuring accurate tone frequen-
cies at all times. The ST-5 package includes the demodulator,
autostart (formerly the ST-5AS), audio tone keyer (formerly
the AK-1) and a Bud 2110 minibox for use as a cabinet. The
ST-5K package features wide dynamic range limiting, a
balanced discriminator, a solid-state loop switch, autostart, a
tuning meter and the AK-1 a.f.s.k. oscillator. An unscreened
and undrilled Bud 2110 minibox is provided for tailoring for
requirements. The ST-5K sells for $125 and the ST-6K sells for
$275.

The ST-5000 demodulator provides RTTY performance on
both the h.f. and v.h.f. bands. Features such as a hard limiting
front end, active discriminator and an active detector are
contained in this unit. Wide and narrow shift (850 Hz and 170
Hz), normal or reverse sense, autostart, self-contained high
voltage loop supply and an audio tone keyer are standard.
The unit sells for $275.

The ST-6000 is HAL's top-of-the-line demodulator. The
ST-6000 provides an outstanding ability to recover h.f. RTTY
signals, despite noise, interference, or weakness. Features
include a multi-pole active filter front end, wide dynamic
range limiter, either f.m. or a.m. reception, active filter dis-
criminator and low-pass filters, and an internal crystal-
controlled a.f.s.k. tone keyer.

HAL DS.?GOD K §R and ST-6000 converter.

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

The ST-6000 sells for $495 with a tuning meter and $595
with a tuning scope.
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Keyboard

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

HAL DKB-2010 dual mode keyboard.

Visual Display Unit

The RVD-1005 features four switch-selectable speeds,
automatic carnage return/line feed and unshift-on-space.
The 1005 can be used with either a TV monitor or a standard
TV set (a description of TV set conversion to a monitor is
covered in the operating manual),

It sells for $395.

INF O-E EC HJ INCORPORATED

Specializing in Digital Electronic Systems
2349 Weldon Parkway St. Louis, Missouri 63141 (314)576-5489

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

The 75's.specifications inlcude an 8-600 ohm audio input
responding from 1200 to 3000 Hz, switch-selection of 170,
425 or B850 Hz shift, switch selection of 60, 66, 75 or 100
w.p.m. signals, a two-LED tuning indicator, switch-selectable
audio limiting and a normal/reverse swilch

The Model 75 sells for $324.95 for a 32-character line and
$344.95 for a 72-character line.

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

Info-Tech Model 93 terminal unit.

regenerates a keyboard output by use of a UART and has
built-in c.w. 1D which can be programmed at the factory for
your particular call sign. $239.50

The Model 200 i1s a tri-mode (Morse, RITY and ASCII)
converter.

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

- 20D
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Info-Tech Model 200 tri-mode converter.

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

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

Info-Tech Model 150 RTTY keyboard.
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The Model 150 RTTY keyboard features the four standard
speeds and the three standard shifts. It has built-in a.f.s k.
and a provision for building in a c.w. ID. It also contains a 64
character buffer, automatic carriage return/line feed (select-
able for 64 or 72 character lines) and a standard typewriter
Keyboard format

The unit sells for $289.50

The Model 300 is a tri-mode keyboard. Inits RTTY mode the
300 features the four standard speeds and two shifts (170
and 850 Hz). It has built-in keyboard programmable c.w. ID. a
built-in “RY" generator, automatic carriage return/line feed
and "loop” and "a.f.s.k." outputs.

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

The Model 300 keyboard sells for $425.

MICROLOG

CORPORATION

4 Professional Drive — Suite 119
Gaithersburg, Maryland 20760
Telephone (301) 948-5307

Microlog AVR-1 video converter and monitor.

The Microlog AVR-1 decoder converts Morse and RTTY
from the audio line of a receiver into an alpha-numeric visual
display. The decoded characters are presented on any
standard video monitor in plain text, featuring an easy-to-read
format of up to 62 characters per line. The system will
automatically start a new line and scroll up previous text
without breaking up most words.

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

XITEX CORP. I'.0),

The Xitex Corp.'s SCT-100 allows the user to assembie a
complete RTTY station with a few additional parts.

The unit features 16 line, 64 character per line display
capability using a 5 x 8 dot matrix for the characters.

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

Xitex SCT-100 video terminal unit.

user-programmable baud rates are provided. ASCIl 110 and
300; and Baudot 45.45 and 74.2.

In RTTY operation, the 60 mA Baudot interface connects
directly to most f.s.k. terminal units and, when not in use. can
be switched to ASCIl mode for home computer use. “Letters”
and “figures” commands are automatically generated as
required. Keys on the ASCIl keyboard which generate
characters having no Baudot equivalent are ignored.

There are three variations on the unit that can be pur-
chased: SCT-100A is an assembled and tested board with a
complete documentation package ($185);: SCT-100K is an
unassembled kit including all components, p.c. board and a
complete documentation package ($155); SCT-100P is a
partial kit including a Mostek 3870 microprocessor chip,
character generator ROM, crystal, p.c. board and complete
documentation package. The parts required to assemble the
kit are specified in detail ($95).

The documentation package alone costs $3.

Conclusion

It should be pointed out that video equipment resources
are not limited to the commercial manufacturers. There has
been a wealth of literature published in amateur journals and
in topical books that will represent a virtual cornucopia of
information to the interested operator. However, throwing
caution to the wind is not a practical procedure for one who is
interested in home-brewing video RTTY gear.

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

| would like to thank all the readers of this series for adding
to my enthusiasm for writing it. In addition, | would like to
express my grateful appreciation to Harlan Kramer.
WAZHPS, for the photography.

In the future | will write about various aspects related to the
adventure of radioteletype. If you have any ideas about a
lopic, please drop me a line. ¥l
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‘““Never before...had such a large group of amateurs come from so many
different placesand backgrounds to a place so far away with such

widespread support to accomplish a single goal.”” -WA9INK

Clipperton —

A Dream Come True

Clipperton, March 20, 1978. The deserted
atoll which our advance landing party had
just set foot on could have been mistaken by
an untrained eye for Gilligan's Island, but to
us it was as though the main vault of the Bank
of France had just been opened for the first
time in twenty years and we had been given
seven days o carry out one by one as many
gold coins as we could. We had awakened
from a DXpeditioner's daydream of landing
on the rarest country in the world to absorb
the reality of a greal adventure.

With the precedent of setting foot on what
seemed o us 1o be the moon, our assignment
became one of putting ashore enough
amateur radio and camping equipment 1o
provide for at least three separate stations

*2|I8 28th Street B, Sacramento CA
95818

¥

Don, N6IC, at the OSCAR operating position. Note the skivvies in the background.
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Memorial plaque mounted on Clipperton
Rock.

and seventeen individuals during the coming
seven days. For several hours our Avon rub-
ber raft went in and out countless times to set
on the shore beach whai seemed 1o be
enough material o satisly the needs of a

signal corps brigade. That first day every-
thing from keyers to generators had 1o be
carried from the landing point over 1000
rocky meters to Bougainville

By about 3 p.m. local time that day, March
20, those of us still on the Phillippa were able
1o hear FO@XB blasting through on 15 meter
s.s.b. starting with an inaugural exchange of
signal reports with N6ND in San Diego. Since
all of the Atlas 350-XL transceivers had gone
ashore by then, we were using an Atlas 210-X
listening to the transmil frequency only. As
we had heard about after several other
Pacific expeditions, there were comments
from unidentified American stations on the
FOBXB transmit frequency, but this did not
phase Olivier, the first to operate from the
Isiana, because ne was listening to the rece-
wve frequency some kiloheriz up and because
Olivier's iron operating discipline would
otherwise not permit giving these “police-
men a second thought.

Herb, Doug and | did not stay on the island
the first night, and as we tuned across the
bands with the little Atlas we suddenly falled
to hear any signals emanating from the is-
land. We saw a flashlight aimed in our direc-
ion from the beach signalling the lelters
F-O-0-D. In their haste to get on the air, the
men on the island had not thought of the most
basic element of survival. Later, they were on
the air to explain a generator failure. The
hunger for contacts kept them going through
the small hours of the morning into the dawn

The following morning Jeff, Kim and | went
ashore with breakfast and some of the
smaller items that had been forgotten the
afternoon before. We lugged various pack-
ages over the rocks and onto the blanched
sand from which they would be carried the
distance of the flal area thal led loward
Bougainville. As Jetf and | approached the
shade of the coconut grove | saw my firsl
crab, an orange crealure aboul two inches
across with six legs, two claws and a pair ol
beady eyes. By the time we had gotten
through the foliage to the hut in which the
French had placed their sleeping bags, | had
seen my 1000th crab. | was convinced that if
they ever extend the recent senes of horror
hims such as "Jaws, camera teams could
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come to Clipperton to shoot a feature called
"Crabs” withou! the need for a special effects
man. The crabs are everywhere and eat every-
thing that i1s not moving, including crab meat.
Actually, the crabs are quite timid, and | fig-
ured that if | looked like them | would be shy
100

Jeft and | made our way through the
branches and broken coconut shells to the
rusted, filthy, 75-foot long abandoned French
Navy quonset building and peer down the
long corridor in the direction from which we
could hear a loud s.5.b. pileup. In the bullding
were many rooms, the first of which was lined
with shelves marked with the names of popu-
lar French wines, the obligatory "wine cellar”
of a long since departed French squadron,
which was now to be our kitchen. Passing by
about 20 rooms, empty except for a few
rustied storage lockers, we came to the 20
meter FOPXC/FOPXH station, which was
being used by Jacques and Oliver as they
were finishing up a European pileup. Step-
ping outside, | could see on the left our 20
meter monobander on a 50-foot mast, se-
cured by the remains of a French military
radio mast which had been bent to the
ground by a typhoon. On the right was our 2.4
kKW generator on a slab of cement that must
have been the floor of a tent long since blown
away. Not far straight ahead was the 10/80/
160 meter FORXF/FOQXA tent, where | found
Hoppy in the process of trying to satisty the
seemingly unquenchable thirst of a ten-meter
C.w. plleup

In the distance, beyond the 15/40 meter
FOOXD/FOAXB/FOQXE tent, | could see
Jean-Charles carrying a piece of cloth in his
hand heading down the flat plain with Fran-
gois inthe direction of a pole. Itoccured tome
that the two were about to perform the ulti-
mate ceremony, that of planting the French
tricolor on a distant French overseas territory.
The flag that must have been left there by a
military mission of the past had long since
disintegrated, and this flag that had only two
weeks before vanished from the Ministry of
Justice building in Paris, was now to reap-
pear on the other side of the globe. Frangolis
climed up the 15-foot steel rod to a small
pulley, stuck a rope through it and hoisted the
flag as if to proclaim this forsaken atoll as
French soil.

Following that almost unseen moment of
glory we returned to the coolness of the 15/40
meter tent where Doug Murray and Bernard
Chereau were busy logging Europeans on 15
meter c.w. during one of the best days ol
propagation that | had ever seen or so il
seemed al the time. Gus Browning was
quoted once as saying that a rare call sign
tends to improve signal strengths by 20 dB. |
now knew what he meant because | had
never heard so many Europeans since | had
been in Europe. This occasion was also the
first in which | had ever seen Doug Murray ina
pileup situation, and | was pleased o see the
expertise with which he could log stations at a
rate approaching 180 contacts per hour and
the dedication which would keep him going
not only that first day but later on when the
novelty of operating from a rare location
would wear oft

A little anxious to partake of the action
myself, | returned to the 10/80/160 tent,
where | found hoppy still plugging away at a
stateside c.w. pileup. | managed to gel
Hoppy to relinquish the key for a while and
took over the pileup. After a few pages of log

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

This was the first time | had been on the
working end of a pileup in over two years,
since my last operation as C31IL, and despite
the fact that the stations | was working could
express themselves only in dols and dashes |
was especially sensilive 10 their special ex-
citement which comes only when contacting
a new country. At the same time | recalled my
theory that the thrill of conquest in DX in-
voives the act of making an operator at a
distant station write the callsign—the radio
name—of the operator calling in a list of
contacts as if by remote control, as if the
operator calling were able to reach out with
his hand over a distance ol thousands of
miles to record his name on the pages of the
history of a far-off land. No other activity offers
that sense of power and accomplishment,
and it i1s a unique experience 1o act as the
instrument of so many people In SO -many
different paris of the world in a short space of
hme.

| would be able to operate all bands, 80
through 10, during my week at Clipperton,
but the real pleasure | would have during the
course of the operation would be to study the
surplus of skills and talent that each ol the
other operators displayed. The success of
the Clipperton amateur effort was not just that
we had 16 operators of differing back-
grounds and strengths which complemented
each other, it was a fortunate circumstance of
16 highly competent amateurs whose indi-
vidual lifetimes of experience were compres-
sed into one all-out campaign. If we installed
each of these operators on different islands
and at different times, each would have re-
turned with noteworthy results. On Clipper-
ton, the extraordinary was commonplace. All
we can offer to those who were nol there 1s
each person’'s trademark.,

You will remember Jacques as lhe fellow
who would somehow pull out your call even if
you didn't pronounce it correctly that time and
then return with “five-nine, OK?" Hugh was the
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Home on Clipperton Island.

tellow who would tell the American stations
that below 14.200 they were out of band, then
“Allright now, fellas, fourteen ten fourteen
thirty". Jacky was the fellow you could always
recognize because you knew his voice from
Moyotte,

Doug was the fellow with real fast, crisp
c.w. who would hesitate for a moment while
he would tell his logger that the call wasn't
WB6BVDF but WBBVDH. Bernard was the fel-
low who had copied the call correctly the first
time.

Alain was always identifiable because he
had brought a sideswiper from France for
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The French tri-color graces the island. Next to the flag stands a coconut tree which pro-
vided refreshment for the DXpeditioners.
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Alain, F6BFH and Andre, FEAOI working on the logs on the Phillippa.

c.w. André, the one you thought sounded as
though he had an ltalian accent, didn t speak
English and knew only the English phonetic
alphabet, but by that token could pick out
yvour phonetics better than anyone else.

You knew that Don belonged to a Clipper-
ton team because he would tell you that his
home call was “"November six I'm Clipper-
ton”. Don would then turn the rig over 1o c.w
so Hoppy could work you on 160

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

Francols was one that you might have
thought was two completely different indi-
viduals, one whom you patiently waited for to
complete a seemingly endless number of

Europeans, the other speaking such good
English that you thought he was an American
trying to put on a French accent. Willy you
could always recognize because he aiso
spoke perfect English but with a slight Ger-
man accent. Fred was one that you mistook
for Willy but later could identity from his
relaxed yet efficien! way of calling the sta-
nons.

if you worked Clipperton more than a
couple of times, odds are that you ran into
Olivier. Olivier was so fast that it was three
QS0O’'s after he worked you that your mind
realized that you were in the Clipperton log
Many didn't believe that anyone could be so
efficient, so they called again a second time
to make sure, a waste of time since Olivier had
invariably copied their calls correctly the first
time.

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

Inside the Clipperton shack. Left to right: F5Il, FEARC, F9JS, Henri (SWL), and F5IE.

the Swiss diver. To me, Henry exemplified the
quiet strength that | have always associated
with my Swiss ancestors. | had the impres-
sion thal if Henry didn t have such a pleasant
personality he could have bent any one of us
into a pretzel

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

Typically, we would have about ten hours
of total operating time per day to Japan and
Europe each, | was a bit surprised after
hearing stories of other Pacific DXpeditions
that propagation to Japan did not last longer,
but | discovered that both areas are roughly
equidistant from Clipperton, and In the end
our contact totals, about 3000 to each area,
proved this in practice. It was a combination
of the patience of many stateside operalors
and the strict operating discipline of the Clip-
perton team that led to this relative success.

Of the lessons that | learned operating at
Clipperton, perhaps the most important was
the realization of the need for the use of
split-frequency technigues in planning a rare
DXpedition such as Clipperton. When | was
told a month before of the French decision to
operate all split, | was a bit disturbed that
many operators who owned transceivers
without outboard v.f.0.’s might have difficuity
in working the island. | believed that it would
be unfair to penalize those amateurs for not
owning equipment that does not offer the
versatility of the Atlas 350-XL. When we got to
the island, we found pileups on the an-
nounced receive Irequency segments thatl
seemed as though they were live separate
pileups per 10 kHz. Because we were able to
tune around freely with the main v.f.o. to
extract calls from the number calling us, we
were able to copy many more stations than
we ever could have under straight-transceive
conditions. In straight-transceive it would
have been the stations without linears and big
antennas that would have been penalized
This was, perhaps, a refreshing return to the
days when everybody had separate transmit-
ters and receivers. Many of those whom we
contacted obviously were tuning back and
forth with one-v.f.0. transceivers, so the hand-
icap of those operators was not as great as |
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had feared. | am now convinced that major
DXpeditions of the future should plan spiit-
frequency capability to maximize the tolal of
different stations worked, which is the pur-
pose of all DXpeditions

The overall h.f. operation went quile
smoothly at all three operaling positions. We
had good resuits with our antennas, espe-
cially the Wilson monobanders which went up
quite easily and were helpful o us on the
“bread and butter” bands of 20 through 10
On 80 meters Olivier put together a deila loop
in the hopes of improving results toward the
East Coast/Europe path, with some success.

We were especially pleased with the per-
formance of the Atlas transceivers which we
used mainly barefoot. The receiver in the
Atlas made attacking pileups a pleasure,
even on 40 meters where signals are so
lightly packed. At one point we started receiv-
ing reports of chirp from our signal, and after
checking our line voltage we found thal one of
our generators was putting out only 75 v.a.c.
on transmit, far below the rated input voltage
range of the Allas, and we were surprised that
the Atlas worked at all under that condition
We were also a bit amazed that a solid statle
transceiver could take such a beating under
the equivalent of several years of home oper-
ation

The Dentron linears and tuners also per-
formed well with no problem at all. | was sure
that we would wear out at least a pair of finais
in the 100 degree plus heat in the 20 meter
operating room. As a c.w. man, | was pleased
with the llexibility of the Curtis keyers, and
even though | had never used the Bencher
paddles that Doug Murray had recom-
mended | found that it took me only about one
minute to get a feel for that paddie. The
Curtis-Bencher combination was so easy 1o
get used to that | even learned iambic keying
during the course of the operation without
realizing it. We also had a couple of Redi-
Kilowatt programmable keyers on the island,
and | was surprised how easy it was to get
them to record various short messages evern
without reading the directions. It we had been
in a contest they would have been a musl

The generators, a Honda 2.4 kW that Herb
had brought, a Sears 2 kW and a small Briggs

and Stratton, also worked relatively well, and
we consumed much less gasoline than we
anticipated. After we filled them up with
gasoline we would let them run out as a way of
reminding ourselves 1o check the oil. At times
we switched to battenes to let the generators
cool off and to make sure that the batienes
were charged in case we needed them.

| was pleased that the special Clipperton
logsheets that | had printed were well re-
ceived by the team. These were of the “"Don
Miller” format which included spaces o rec-
ord only the time, station worked pius two
rows o indicate the report given with only an
X needed for 52 or 599. Another large area
was set aside for other information and notes.
All that was required at the head of the
logsheels was the last letter of the FO@X
callsign being used and a number 20 through
27 to record the date. | had these printed on
NCR paper so that we could have a copy right
away for the QSL manager without wasting a
lot of time and money getting the sheets
copied by machine. One of the problems that
| had not anticipated with the logsheets was
that | dign't think the operators would bother
lo record signal reports received, and they
didn't know where 10 put them. Another in-
convenience was that the yellow NCR copy
was spoiled if it touched salt water. Overall,
the log experiment worked well, and a lot of
lost ime and conlusion was avoided.

Although much of the operating at Clipper-
ton had been accomplished by the FOBAJ
and FOBAT DXpeditions, the 1978 FO@XA-H
operation offered us the opportunity not only
to set a record contact total for the isiand but
also to use amateur equipment for the first
time on the island on various bands and by
satellite. Since France had authorized 160
meter operation only about a year before our
arrival, it was the special desire of our "160
men' Don and Hoppy 1o work the Top Band
giving each station worked a new country on
that band. Using the Atlas to a vertical do-
nated by KLM,; with many radials, about 200
conlacts, mostly c.w., were accomplished
under conditions that did not give us the time
to properly tune a 160 antenna, a process
that can take years

Thanks to the help of Dennis Dinga, N6DD,

Fredy and Willy were always prone to do the log work.

who loaned us equipment for two and 3
meters, Don and Hoppy also had some
measure of success on OSCAR. With my
Kenwood TS-700A and a set of antennas
manually aimed, the two OSCAR operalors
were able first to hear their own FO@XA sig-
nais through OSCAR and later work a total of
20 contacts starting with W6VPH and none
other than N6DD. W2BXA managed to add to
his DXCC total on OSCAR by being the only
East Coast station to work Clipperton by
satellite. Quite apart from h.f. gperation, satel-
te work from Clipperton was difficult be-
cause of the few minutes per orbit when both
FO@XA and those listening in the United
States would be in range at the same time. In
absolute numbers the total OSCAR contacls
was notl great, but future DXpeditions 1o the
Island operating under similar conditions will
be hard pressed to shatter the present
OSCAR record.

Six meter enthusiasts will be relieved 1o
know tha! their opportunity to be the first to
work Clipperton on six meters is still open. We
were not able to hear any activily on six even
with a six element beam and the Redi-
Kilowat! keyer constantly calling "CQ."

Although we had three stations operating
constantly around the clock, the large
number of operators gave us all the chance to
explore the island itself. From the first day on
the island, we all had a craving to get closer to
Clipperton Rock, which from a distance
looked like a pebble sticking out of a sand
dune, and to see the opposile side of the
isiand from which the other two authonzed
DXpeditions had operated. Since Clipperton
is only a couple of miles across, the task of
making a tour of the atoll seemed simple
enough, so after a couple of days | accom-
panied Willy around the island as Willy took
samples of vegetation to send back to Swit-
zerland for study

Venturing down the fiat, rocky plain to-
wards the rock, Willy took a few plants and
placed them into cardboard presses as | took
pictures of his activity and of the birds nesting
on the ground. Although trees have been on
the island since they were first planted by a
Mexican expedition in 1897, the birds still
have not learned to nest In the coconul
groves, and they insist on sitting out on the
baren, rock soil that under the unrelenting
sun feels like just-solidified lava. After walk-
ing about a kilometer it was becoming appar-
ent that the maps which indicated large
patches ol foilage were no longer accurate
Willy had only limited use for the large
number of plant presses that he had hoped to
fill. Although the sinp of land about 100
meters wide that we were following was sur-
rounced by water, the desolation belore us
could only remind us of pictures of lunar
landscape

Approaching the rock, we came lo a palch
of bleached white sand contrasting quite
sharply with a patch of black rocky soil, a
combination which evidenced the ongin of
the aloll. When Clipperton was first discov-
ered it was little more than Chpperton Rock
alone with small growths of coral altached to
Il. Later, when the island was first seriously
surveyed in the 1840's, the map of Clipperton
showed two small islands that surrounded a
lagoon of calm sea water. Somelime between
1840 and 1897 the coral growths joined the
two small islands together into a ring, one ol
the three closed atolls in the world. Eventually
the sea waler evaporaled and was replaced
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by rain water to form a fresh-water lake in the
middie of the Pacific Ocean. The fresh water
of this island lagoon is adulteraled some-
umes durnng the storm season when sea
water is pushed over the narrow parts of the
reel

Our walk to the rock was a bit more tiring
than we had thought, and we were relieved
not just to have reached this famous land-
mark but to have some shade as well. At the
bottom of the rock we found several plaques
that had been left by various French military
missions dating back to the 1950's. Clipper-
ton Rock is one of those remote parts of the
world where travelers celebrate their very
presence there as something of an ac-
complishment by leaving a momento ol
themselves that hopefully will last forever. |
tried to carve my calisign into the rock with a
hammer and chisle that | had found on the
ground nearby, but | found that the volcanic
edifice was harder than steel. Later the com-
memorative plaque that Willy had brought to
immaortalize our expedition for future visitors
would be atiached to the rock with epoxy
cement.

Just before the expedition we were a bil
chagrined to learn that following the 1958
expedition the wild pigs that once inhabited
the rock had been reduced to such a small
number that they finally disappeared from the
island. Actually their demise was not a loss to
the ecology of Clipperton because the pigs
had been introduced onto the island only in
1897 as domestic stock and had reverted toa
wild state after living abandoned for several
generations. We hoped to find at least some
of their remains, but it was apparent that the
crabs had removed all trace of them long
before. We climbed into their former trails in
the rock to find nothing but the remains of a
lighthouse which had fallen from the top of the
rock decades belfore and was now a nondes-
cript lump of metal.

Moving counterclockwise around the Is-
land Willy and | found nothing over a long
distance except clear, wild beaches bor-
dered by sparse clumps of coconut trees
infested with crabs. We were getting very hot
and thirsty, and Willy managed to break open
a couple of coconuts for a few drops of
precious milk. Moving northward, we eventu-
ally found the clutter of the large dumps of live
ammunition that had been left by the U.S.
Navy over 30 years before. Not far away we
found a mass of rust that had once been a
tractor, while on the beach we found a 15-foot
section of steel which we could hardly believe
was what remained of the infamous LST that
marked the site of the 1954 and 1958 land-
ings by DXpedition teams onto the island

In the heat of this part of the island, and in
sight of all the war garbage, we had little
difficulty understanding the unpleasant im-
pression that the previous DXpedition teams
had of the island. Picturing that side of Clip-
perton during a storm season, we could see
how they were able to describe the island as
one of the most unpleasant areas of the
world. Even the birds in that area tended 1o
hover in the air as if to stay away from grounds
that they seemed to consider rather reluc-
tantly as their home. It was at that ime that |
realized that the stories we had heard of the
island as being either a tropical paradise or a
hardship outpost were all true at the same
time and that the impressions left by the
island depended on what side of the island
previous visitors had landed on and what

kind of weather they had had at the time

Willy and | continued around the island in
the noontime heat taking frequent rest stops
and counting the steps as we came agoniz-
ingly closer to the haven of Bougainville
Even though we were surrounded by water,
no piace that | had ever visited had ever
seemed any drier or more lifeless. Atlong last
we came onto the flat western side of the
island, the "home stretch™ which once had
been slated for transformation into a landing
strip for trans-Pacific aircraft.

It was great to be able to collapse into
Hugh's hammock for a well-earned rest in the
coolness of the Bougainville grove. | envied
Hugh being able to sleep there every night
especially since this was one of the few
places | have ever found where one could
use a hammock without being bothered by
insects

After a short nap | arose to discover that
Henry Schaub, the Swiss diver, had returned
from the beach with several small fish which
would be dinner for the Clipperton team that
evening. The fishing in the waters of Clipper-
ton is reason enough to visit the island, Clip-
perton marks the only shallow-water feeding
grounds for sea creatures for many hundreds
of miles, and schools of all types of fish are
attracted to the area. Among the more peace-
ful species are numerous sharks. Normally
the sharks would be a serious problem for
experienced divers, but here they have a
menu of sea food much more delicious than
human swimmers from which to choose. Dur-
ing the course of our stay on the island, those
who dived into the ocean would bring back a
large number of lobsters for a late afternoon
picnic on the beach

The Clipperton divers also had the oppor-
tunity to dive into the lagoon, in which they
discovered that there is hardly any vegeta-
tion or fish life. Doug Murray walked into the
water of the lagoon only to discover that he
had become covered with small green
leaches. Those who swam in the middle of the
lagoon found only the darkness of semi-
lransparent water., The Bottomless Hole,
which is said to be more than two miles deep,
was located by the divers but much closer to
Clipperton Rock than maps had indicated
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Olivier, FEARC, during a QSO.

As the generators droned on day and night
past the half-way point of our scheduled stay
on the island, a decision on whether we
should enter the phone portion of the CQ
WPX contest that weekend was facing us. We
nad a very serous discussion among a group
of us who wanted to enter the contesttoset an
all-time record and another group that wouid
prefer to stay completely out of the contest to
avoid wasting time working again for contest
credit many of the stations that we haad al-
ready worked during the first days of the
operation. Those who argued to stay out of
the contest knew that if we stayed out of the
contest we would benefit from a slight lessen-
ing of QRM if we stayed on c.w. during this
phone weekend. Eventually it was decided
that we would stay completely out of the
contest because this DXpedition might be the
last chance for many stations to work Chpper-
ton for many years, and we felt that it would be
better to log the greatest possible number of
different stations even if that would mean that
we would have to cut the actual number of
contacts to do it

Although a few of the phone men were
disappointed at the decision, it gave them the
opportunity to wvisit the other parts of the
Island. On Saturday morning | set out with
Jacques, André, Olivier and Alain on Herb's
10-foot Avon raft for a 20 minute cruise on the
lagoon to Clipperton Rock, as Jacky and
Jean-Charles made the trip on foot. | had to
return to the rock to shoot 8 mm sound film
and some 16 mm film for Dave Bell, WBAQ.

Jacky and Alain were not content just to
take pictures of the rock at a distance, they
wanted to climb all the way up to the top of the
70-foot slippery, tricky volcanic formation
Jacky and Alain must have been fairly com-
petent at climbing mountains, since before |
knew il they had talked me halfway up the
rock s narrow steep cliffs to a point where we
had a good view of the curvature of the island
| was satisfied to take pictures of the
shoreline from between the boulders, but the
Frenchmen did not stop climbing before they
had inched their way up to the unsure
guano-polished steps to the summit. As | took
films, Alain reached what was quite literally
the height of any Clipperton experience,
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You can still

buy one of the world’s
best HF transceivers
for under S1,000

Even without the digital display, Kenwood's TS-820
provides extremely sensitive and accurate tuning,
plus all of the electronic and mechanical advantages
found only in the TS-B20S. Its reliability has been
proven through thousands of hours of use under
all environmental conditions.

The TS-820 stands out from ail the other rigs on
the band. lis adjustable RF speech processor,
utilizing a 455 kHz circuit to provide quick-time-
constant compression, will get your message through
the pile ups. RF negative fesdback is applied from
the final to the driver 1o improve linearnty, and
third-order products are at least —35 dB. Harmonic
spurious emissions are less than —40 dB and other
spurs are less than — 60 dB. RF input power is
200W PEP on SSB, 160 W DC on CW, and 100
W DC on FSK. Receiver sensitivity is better than
0.25 yV for 10 dB S/N. The TS-820 1s known for
its superb receiver selectivity, and its famous IF
shift easily eliminates heavy QRM. That's why the
TS-820 series is the DXer's choice.

And, of course, anytime you might want to add a
digital display. it's simply a matter of installing the
DG-1 option.
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Kenwood s unbeatable combination. The VFO
B20 solid state remate VFO adds greatly to the
versatihly of your TS-820. It has its own RIT
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matched accessory. The SP-820 deluxe external
matchung speaker ncludes audwo hiters for addec

versatility on receive and two audio inputs
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you see this plaque you'll know you're in the right place.
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line...the finest line of Amateur Radio equipment available.

Kenwood is unique in the industry, offering seminars for its dealers’ personnel,
This is just one more example of the ways in which Kenwood has become
the Pacesetter of Amateur Radio.

When you buy Kenwood...you buy the best.
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SAS, Associated Radio, Overland Park « LOUISIANA, Digital Electronics, New Orleans » MAINE,
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Electronic Distributors, Muskegon — Radio Supply and Engineering, Clawson « MINNESOTA, Elec-
tronic Center, Minneapolis « MISSOURI, Ham Radio Center, St. Louis - Henry Radio Company,
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Butler — Midcom Electronics, St. Louis « MONTANA, Conley Radio Center, Billings « NEBRASKA,
Communications Center, Lincoln « NEW MEXICO, Electronic Module, Hobbs « NEW YORK, Adiron-
dack Radio Supply, Amsterdam — Harrison Radio, Farmingdale - NORTH CAROLINA, Freck Radio
Supply, Asheville — Vickers Electronics, Durham « OHIO, Amateur Electronic Supply, Wickliffe —
Srepco Electronics, Dayton « OKLAHOMA, Derrick Electronics, Broken Arrow — Radio, Incor-
porated, Tulsa « OREGON, Portland Radio, Medford — Portland Radio, Portiand « PENNSYLVANIA,
Electronic Exchange, Souderion — Hamtronics, Trevose — JRS Distributors, York » SOUTH CARO-
LINA, Accutek, Incorporated, Greenville « SOUTH DAKDTA, Burghardt Amateur Center, Water-
lown = TENNESSEE, Amateur Radio Supply of Nashville, Madison - Sere-Rose and Spencer,
Memphis « TEXAS, AGL Electronics, Dailas — Douglas Electronics, Corpus Christi — Electronics
Center, Dallas — Madison Electronics, Houston « UTAH, Manwill Supply Company, Salt Lake City
« WASHINGTON, Amateur Radio Supply Company, Seattle — ABC Communications, Seattle «

WISCONSIN, Amateur Electronic Supply, Milwaukee As of May 31 1978

TRIO-KENWOOD COMMUNICATIONS INC.
1117 WEST WALNUT/COMPTON, CA 90220




Hugh, WA4WME, operating the Atias/Dentron station
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. Jilonnaires had dared 10
-CJ noid a
the worst, Alain
untied what looked like a
and red streamer representing
the French colors. Unravelling it, Alain saw
that it was indeed a flag, and in this case
perhaps one of the qrEci”:"H 51*:11.-~.rerur::_ evel
brought back from a
Hetuming to the DXpedition village late in
could see from the piles of
: sheels and the slightly more
reiaxed pace of the pileups now working
some of the weaker 3 ations that we were
reaching our goal of 25,000 contacts. Now
was the time 1o begin Dachmg up some of the
nonessentials in advance of our final depar-
ture from the island. As operation continued,
personal effects, some piecas of equipment
no longer being used and finally the tents
were removed 10 the beach
Very early on the morning of our departure

builld on the pinnacle of the rock
flagpole. As | expected
reached up and
Dlue, while

Monday, March 27th, | arose to take over the
ast operating position in use, the 20 meter
station. The other two stations were silent
because almost all of the operators stillon the
island were exhausted from the hinal pileup
blitz the day before and needed rest for the
nauling of the great amoun! of equipment o
the yacht after sunrise. Shortly before 6 a.m.,
after | had worked a few pages of JA slations
straight transceive, Herb called on the fre-
quency from the yacht to say that he had a
cassette recorder going to tape the final QSO
from the island. | called one more station,
VKBLK, and as | was trying lo think of some-
thing suitable to say to mark the termination of
a great mission, for some unknowrn reason
the Atlas went out. The clock just had turned
6:00, and it seemed as though destiny had
pulled the big switch on Clipperton '78. In a
few minutes the rig came on again as mys-
teriously as It had gone ou!, but by then the
hme and mood had passed, and the new
assignment of disengagement was upon us

Hugh, WA4WME, in QSO
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Equipment was placed at a landing point
on the lagoon where it would be transported
across the fresh water in Herb's Avonrafilo a
point on the atoll only about 100 meters away
from where we would meet the yvacht's land-
ing craft. Much of the lugging of generators
ana many other smaller articles that had been
done the first day was thus avoided this time,
and by about 10 a.m. most of the gear was on
the beach

The seas that we found that morning were
much more agitated than they had been

since our arrival at the 1siandg, and with a 'n-[l"
lide al the ime, we had great difhcuity
negotiating the surf. The rubber raft turned
over several imes dumping its passengers
and much valuable eguipment into the sall
waler. It was evident that I we wanted 1o
ieave the island that day we would have 10
lace abandonning the transceivers and
linears on the beach, saving only the persons
on the beach and the logbooks. Alain wrap-
ped the logs in as many plastic bags as he
could find in the hopes of somehow keeping
them dry on their way to the yacht

It was evident that we would have to en
ploy a method of getting off the isiand that

both Doug and Hugh had proposed durnng

the course O our pianning. A buoy was | u:;
about 150 meters off the beach to which long
ropes were siretched and by which we could
pull ourselves through the waves to the rela-
live calm of the open water. As Roy helped
us, Olivier and | waded out and pulled our-
selves and the raft to a point where we would
meel Kim and Henry Torrez in the whaler for
the return to the yacht

For several hours the slow, difficult process
was repealed many times as we hoped that
the tide and suri would permit the passage of
the operalors and the most valuabie items
from the beach. Aithough Hoy saw sharks
lurking nearby he said nothing since our fear
ol them would do nothing to facilitate the
evacuation operation. As the whaler brought
in loads of equipment from the buoy, almost

everything was thoroughly drenched in sall
waler despite caretul wrapping in plastic
bags, and the only things thal came back dry
were the logbooks and things that had been
placed in the airtight water coolers that | had
ijjugh with the | ""dl"ll'] In ming

By the middle of the afternoon it was be-

coming d[lhr""i' that through the ﬂ“cu"“ -:-.‘
Douqg, Hugh and and Don still on the be
and the ['_}r(_;l‘ essional crewmen 1n the wh -|_|1i3,l"
our hopes of getiing eueryn iNng o ff the island
would be realized even if most ol what came
aboard the yacht would be soaked. By aboul
4 p.m. Doug and Hugh, the las! to leave the
Island, were on deck, anri WE Were preparing

tor sea. Hugh was showing signs of sunburn
that he had suftered on the beach after stand

INng out In the iInfense
whiie sands. After a couple of hours on board

Fugn s pain bacame quite acule, and it was

sunlight reflected by the

avidan! thatl he had second-cla ree oums o
his back. For the next three davs Huah would
De in a virtual state of shock from the pan
and all he could do was 1o lie on the floor

siale o pass. Fran

diving in the

waiting lor his present
¢G|5, I'H'I"dll'.lh If'lfl-‘__[_'_';reLJ CLIS irr'er-
coral, was nol much better off

The anchor was raised in the early after
noon after a brief visit by two Mexicans who
had come from a 50-fool sailboat not far down |
the coasl. The sai TD\.JE‘
sland three days belore, and
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7 United High Power Associates Inc.

389 Fifth Avenuve, New York, NY 10016
(212) 685-2888

A Complete Line of High Quality
Antenna Couplers

Model HC/500A

" ® This coupler will match most types of anten-
nas and helps to lower VSWR of antenna sys-
temsdown to 1 to 1.
® The LC circuit used is effective for reduction
of TVI, BCl and FMI| due to the inherent
bandpass filter effect which attenuates the
harmonic and spurious signals.
® This antenna coupler will help improve S/N

Sizefinch)
WeHeD
Weight

fLbu)
lhu

- For New York State deliveries, piease include Sales Tax.

ratio and cross-modulation distortion.

Order direct from this ad! Send check

or use your Mastercharge or Visa.

Allow $3.00 extra for
shipping & handling charges
on orders for Antenna Couplers.
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24 Hour Digital
Clocks by Copal

Model B0O2-M (Top)
Color: White
Size: 11-1/4" x 5" x §-1/2"
Sugg. List Pnice $81.95
Now %$69.95 Save 12 .00
Model 227-M with Alarm [(Left)
Color: Black
Sire: 5-3/4" x 2-3/4"" x 3-3/8"
Sugg. List Price $24.95
Now $19.95 Save $5.00
Model 229-M with Alarm & Date (Rignt)
Color: Black
Sire 7-1/4 "= 2-3/4"" x 3-3/8""
Sugg. List Pnce $£29.95
Now $24 .95 Save $5.00

Model 225-M [Bottom)

Color: Black

Size:-5-1/2"xn 2-3/48" x 3J-1/4"
Sugg. List Price $17.95

MNow $16.95 Save $1.00

@Al UL Listed @ Operateson AC 120V. 60MHz
®Warranty: 12 months

32 00 extra for shippeing & handiing a
charges oo orders for Digetal Clocks
o

why the people on board were not fishing,
diving or doing anything that one does with a
pleasure craft. From those who were aboard
the Phillippa during the last three days at the
island | learned that this innocent-looking
sallboat was In fact a pirate ship which had
been atiracted to Clipperton after reports
were heard from Central American radio
amateurs that a DXpedition was coming to
the remote French island,

| had realized the growing danger of piracy
In the seas off the Mexican and Central
American coaslt from our research on the
area, and because of that problem we had to
pay $1400 for special insurance through
Lloyd's of London for the Clipperton charter,
an amount that might have been only one-fifth
that much only a few years before. The Phil-
lippa had been approached by a few men
from the sailboat before our departure, and
they asked questions aboutl our operation
including how many people were aboard the
yacht at night and how many firearms we had
Our captain, Jeff Clough, recognized an
American in their number in connection with
the disappearance ol various small yachis,
and it was learned that members of the sail-
boat crew were unwelcome in several Central
American countries after they had tried to sell
stolen vessels. Jeff made 1 known that a
sufficient number of firearms were being car-
rned by the Phillippa crew and that firearms
were on the island. In the end we had no
trouble with these purates, but if our expedi-
lion had not as big as it was our expenence at
the 1sland might have been much different.

In the early evening we cruised around the
bottom of the island and then set course for
Cabo San Lucas as we walched the island
quickiy recede into the horizon. | brought out
a bottle of Dom Pérnignon 1943 to mark the
occasion and later Don produced a case of
California champagne which quickly disap-
peared

The hrst tull day back at sea had the French
team counting each contacl in the logs by
band and area worked, and we were pleas-

antly surprised at the total of 29,069 contacls
from the 160-hour operation, 17,000 of which
had been on phone and over 12.000 on c.w
More than 20,000 contacts had been with the
United States, and guessing at the number ol
duplicate contacts, | probably would not be
far off if | said that we had worked about
10,000 different Americans, a figure that rep-
resents an estimated number of the most
serious DXers in the United States. When we
returned home, checks with various DX clubs
indicated that almost all of their members
who had given it a fair try had worked Clipper-
ton. Even though the lion's share of contacts
had been with stateside stations, our country
totals showed that contacts had been spread
rather evenly around the world's amateur
population. Although we were not keeping a
checklist during the operation we managed
DXCC on 20 meter phone

The first day away from the island also gave
us the chance to get on the air maritime
mobile, and after allowing the transceivers to
dry in the sun we chose one of the Atlases al
random and put it on the air immediately with
no repair. We had a hard time believeing that
the Atlas would ever operate again since salt
water is normally considered a death sen-
tence for solid-state gear. | have concluded
that the 350-XL s ability to pass this ultimate
test of reliability is due to the fact that it is
rather conservatively designed and nol
overly cramped with integrated circuitry

The following days were mainly a time ol
rest marked al times by mirror-smoolth seas
We sorted out the various souvenirs thal we
had tzken from the island and tried to dry out
and clean our personal effects. | brought out
about 400 maps of Clipperton that | had
printed 1o be used laler as certificates of
appreciation 10 those who had contnbuted to
the yacht fund up 1o the last day of the
operation. Although | had expected difficulty
In getting everybody assembled, all the
members of the Clipperton team went 1o work
signing each one of the 400 certificates indi-
vidually

After the seas became rougher moving
northward, we were glad to pull into Cabo
San Lucas for refueling and for our first taste
of civilization in over two weeks. It was also to
be something of a sad occasion because the
Swiss team would be leaving the yacht there
for a short trip to Costa Rica and then their
return home, and this would perhaps be the
last time that the entire Clipperton team
would be together in the same place. We
really hated to see the Swiss fellows go
because they had been such a pleasure to
share an adventure with

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

(Continued on page 84)

Graffiti left by the Swiss team.
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C'701 the HF (160-10M) Maximizer

THE ULTIMATE SYNTHESIZED HF TRANSCEIVER

—

ICOM'’s superior LSI technology introduces the most advanced transceiver in the HF world, the
IC-701! Now ICOM’s famous One/Two Team of single knob frequency selection and dual
VFO's leaps to the forefront of HF with an extremely compact, all solid state, fully synthesized,
100 W CONTINUOUS OUTPUT Maximizer of all modes and all bands, from 160-10M. IC-701
is the ICOM breakthrough you’ve been waiting for: the future in HE

® Dual Independent VFO's Built-in: At
no extra cost, two digitally synthesized,

independently selectable VFO’s are
standard with every 1C-701.

¢ 100 WATTS OUTPUT: The compact
IC-701 delivers an amazing 100 WATTS
OUTPUT, from a completely solid state,
no tune final, on all modes and all bands!

¢ All HF Bands, 160-10M: Fullband cover-
age of each of the six bands, plus some
extra coverage for MARS.

¢ Fully Synthesized Tuning: No time-lag:
no backlash: unbelievable bandspread,
with 100 Hz per division and 5 KHz per
turn.

¢ Continmously Variable Bandwidth:

The 1C-701 provides all filter widths for
SSB, CW, , and even SSTV.

¢ Double Balanced Schotiky Diode 1st
Mixer is standard to provide the finest re-
ceiver IMD possible in a Hamband trans-
ceiver.

¢ BRF Speech Processor: This is an

IC-701 standard feature at no extra cost.

¢ VOX; Fastbreak in CW: RIT; AGC;
Noise Blanker; Full Metering; and
many more ICOM quality standard fea-
tures come with your IC-701 HF
Maximizer.

The new IC-701 is simply the best HF transceiver ever made: that’s all. For more information
i!éldo !p,r'uur own demonstrations, see your ICOM dealer. The ultimate HF Maximizer is yours in your

IC-701.

Specifications:” | FrequencyCoverage- L EMH: —20MHe IS MH: — 40 MHe 7TOMHs — 7.5 MMz 140 MH; — 152 Mz,
Sold complete, with base mic and 710 M4z — 715 Mit= 28 0 M — 30.0 Mz [ Freguency Control: LST based 100 Hz step Digital PLL synthesiser |

AC power/speaker, as shown.

Brarsme -Hecrive duples on same band, standard with every radic. | Fregueney Readout: & digit LED 100 Hz readout 7 Power

Supply Requirements DC 11,6 V - 15% Negative ground currem diatn, 18 A max at 100 W output; AC power supply sprakes console
lor AC operstion | Antenna Impedance- 50 obms anbalanced. VSWR 21.0:1 7] Weight: 73 Kg 7 Sier: (transceiver unit oaly)

IC-701 meets FCC Part 97.73.

Hlmen (h) = 241mm (@) ~ 3 imm (d) ] BF Power Output: CW (ALL BRTTY (F1)L 100 W; SSB (A1J). 100 W PEP; Continuously

adjustable 0-100W [ ] Emission Modes: AL, CW; A3J, S58; F1, RTTY [ Harmonic and Spurious Ouiput: more than /0 dB below
pesk power (meets FCC 97.73) (7] Carrier Suppression: more than 40 dB down || Unwanted Sideband: more than 40 JdB down at

All ICOM radios significantly
exceed FCC specifications
limiting eparious emissons.

1000 Hz AF inpunt [] Microphone Impedance: 600 ohms [ Receiving System: triple conversion, supet heterdune, with contimuoas
bandwidth confrol (100 Hz — 2.4 KHz) [ Recelving Modes: Al, A3 (USBALSB), F1 7] IF Freqguencies: 1st & 3nd, 9.0115 MHz; 2nd,
10.7015 MH g with continuous bandwidth conrol [] Sensitivity: better than 0.25 microvalts for 10 dB § « N/N [7] Selectivity: 558,
HITY. = L.1 KHz ot -6 dB (adjustable 1o = 0.5 KHa min), = 2.0 KHz at ~60 dB: CW, = 250 Ha st ~6 dB = 700 Hz st - 60 dB;

CN-N, = 100 Hz st -6 48, - 500 Hrat — 60 4B (with Audio Filter ) [ Spuricus Response Rejection Ratio: better thas &0 dB

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

DISTRIBUTED BY:

ICOM EAST, INC. ICOM CANADA
Suile 307 7087 Victoria Drive

3331 Towerwood Drnive  Vancouver B.C. V5P 3Y9

ICOM WEST, INC.

Sulle 3

13256 Northrup Way

Bellevue, Wash. 98005 Dallas, Texas 75234 Canada

(206) 747-9020 (214) 620-2780 (604) 321-1833
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CQ looks at some of the latest equipment
and accessories of interest to amateurs.

New Amateur P

Alliance Manufacturing Co. HD-73
Antenna Rotator

Alliance has just marketed a new an-
tenna rotator and control box. The
HD-73 rotator is constructed of heavy-
duty aluminum castings. It will support
an antenna of up to 10.7 square feet in
area under severe and adverse weather
conditions, which include temperature
ranges of 128°F to -20°F.

The HD-73 control unit features dual-
speed rotation with one five-position
switch. It presents a one revolution per
minute speed,

The rotator is externally fused and has
an internally mounted automatic reset
thermal protector for the motor and
fransformer.

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

Radio Shack’s Realistic PRO-2001
Programmable Scanner

The new Realistic PRO-2001 scan-
ning monitor receiver features digital
entry programming for up to 16,560 fre-
quencies, with no crystais to buy.

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

An LED display shows which trequen-
cies are being scanned, monitored or
programmed.

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

The unit measures 338’ by 10-3/16" by
10%" and is priced at $399.95.

The PRO-2001 is available at all Radio
Shack stores throughout the 50 states
and Canada.

Blil
. -
—
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Palomar Engineers Receiving-
Loop Antenna

Palomar Engineers announces a new
receiving antenna for 80 meters, 160
melers, the broadcast band and the v.|.f.
bands.

The loop rotates 360° in azimuth and

roducts

+90° in elevation with calibrated scales
for both.

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

Plug-in loops are available for each
band of operation.

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

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

Telex Communications
Lightweight Amateur Headphones

Telex Communications ofters the
radio amateur thres lightweight head-
phone models, usable in 3.2 to 20 ohm
applications.

All three models have magnetic
transducers with rising frequency re-
sponse, making them suitable for 5.5.D.
and C.w. service.

The lightest of the three (1.6 0z) is the

model HTC-2.
Contact Telex Communications at

9600 Aldrich Ave. S., Minneapolis MN
55420 for further information. 0|

e
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In Part Il of K4KJ’s paper, he derives some of the equations
that will be useful in using the 821-A, lists programs for an
H-P programmable calculator and discusses some other

interesting addenda to Part |.

The General Radio

821 R.F.

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

Partil

BY JOHN J. NAGLE*, K4KJ

APPENDIX 1
Transformation of Series to Parallel Equivalent Circuits
The derivation of the equation for transforming admittance
into impedance and vice versa Is straight forward. The prob-
lem is shown in fig. A-1.
Assuming that it is desired to transform an admittance Y =
G = |B into the equivalent impedance Z = R + jX. Write

(A-1)

Rationalize by multiplying both numerator and denominator
by the conjugate of the denominator, G — |B. (Note: The con-
jugate of a complex number is the same as the complex
number, but with the sign of the imaginary term reversed.)

{ G - B

=R+ jX = -
& " G+B G-B

(A-2)

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

*12330 Lawyers Road, Herndon VA 22070

G o AN
(=]
Y=0G=+i8 >
MHOS G [] 18 — L= X2 dP.
e 'j
o o

LGven Y=G: B FindZ=R X

Fig. AT - A pictorial statement of the admittance-to-
impedance problem.

G  jB
G'+B? G+ B

(A-3)

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

il G' + B

ohms

ohms and X =

G+ B (A-4)

Notice thal the sign of the imaginary part is reversed. If the
admittance has a capacitive component so that the suscep-
tance i1s positive, the reactance will be negative.

As an example, assume the 821-Areads. after corrections,

Y = 4000 - {3000 umhos

and it 1s desired to convert to series impedance. Note: A
pmhois 10- mho so that

r ——————— 1 r ______ 1

| - I O O r gﬂ? l

| 3 -i3000x MHOS g | | .4 |

| 40004 MHOSY | | B | |

! e e |

e l 2 —
Black box Black box

Fig. A2 - The two black boxes are equivalent. Both will draw
the same current at the same phase angle for a given voltage.
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STEP 4: Read 65—j47 at intersection of

straight lineand |
semicircle < +

STEP 2: Draw straight line through given -

point and origin

STEP.3: Draw semicircle through
given point centered on

origin

STEP 1: Plot given function
as 1+].745

Fig. A3 — A Smith chart implementation of the admittance/
impedance transformation.

R = L ohms
(.004)* + (—.003)*
and
-.003
= — h
= T [00a)" + (—.003)7
X0 =3>¢1D‘*”=
R 55 % 10— =160 ohms and X 25 X 10— 120 ohms
Hence Z = 160 + j120 ohms

What this means is if one were to put a parallel admittance
combination of Y = 4000 -j3000 umhos in one black box and
a series impedance of Z= 160 + j120ohms in a second black
box so that only two terminals of each combination were
available to the outside world, as shown in fig. A-2, itwould be
impossible to tell which box was which.

The same procedure is used to convert an impedance into
an equivalent conductance. Write

1

Y = it Semmis
R+ jX

1 :
— -i-
~ =G+ 8

Rationalize and then equate real and imaginary components

to obtain

o ER e S
FFI+XE H?_i_x:'

—R
andB—-HE+X?

(A-3)

Y

G = (A-6)

HE+X:‘

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

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

A program that can be run on the Hewleit-Packard 25
series of scientific pocket calculators for either of the trans-
formations of eqs. A-4 or A-6 is given In the table

If the values of the known impedance are such that they can
be plotted on the Smith chart directly with reasonable accu-
racy, it is not necessary to perform the initial rationalization

it must be emphasized that the impedance/agmittance
transformations described above only transiorms a series
impedance to a parallel admittance or vice versa, and are not
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. Zp -- =
H1Xp Rp Rp !l ziXp G:iB G 1
-— R
O O
=8 =1
= fip and B = EE

Fig. A4 — Transformation of Zp = Rp || jXo te Y = G %jB.

valid for any other purpose. Two possible pitfalls for the
unwary are going from a parallel resistance/reactance com-
bination to a parallel conductance form or from a parallel
resistance/reactance form to a series resistance form. Both of
these are straight forward and | will touch on them briefly.
First, in discussing the transformation from a parallel com-
bination of resistance and reactance to parallel admittance, |
will write parallel resistance and reactance as Zp = Rp || Xo
where the vertical bars, ||, stand for "in parallel with.” This is
necessary because it is not correct towrite Zo = Rs || jKeas Zp
= Rp + jXp since this latter form defines a series connection.
in figure A-4 we see that Zp = Rp = |Xpis to be transformed
to Y = G %xjB. This transformation is very straight forward;
since everything is in the parallel form to begin with or

1 s |

Hp = —G— and )(,_, - 'T {A'B}
1 o i)

G 'ﬁf‘”d B X,

The equations (A-8) can be used to determine the Q of an

inductor in terms of its conductance and susceptance. As

shown in figure A-5, the Q is known to be Q = Rp/Xp.
Taking the reciprocal of both Rpg and Xg gives

1
G
—H_pn_':E -
Q el (A-9)

B
The minus sign in the reactance/susceptance transforma-
tion has no meaning in the Q calculation. By using eq. (A-9),
the Q of an inductor may be determined directly from 821
readings.

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

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

XpRp
Ry + JX;

As before, rationalize the denominator and separate into real
and imaginary parts. Remember 7 = -1,

XoRp , Rp—iXp _ X3R, . %R,

Ly =

Za =
"Ry ¥Xy Rp=iX, REEX RIER
(A-10)
AT Xo R

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

o o
. Since Rp = 1 and Xp = —
iXp Rp G B 1B G
o
Rp B
ﬂ-x-—p ULE

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

that this is a one-way transformation only: parallel to series.
As a numerical example we will transform a parallel impe-
dance of 3000 ohms resistance in parallel with 4000 ohms of

inductive reactance into its equivalent series impedance.
From eq. (A-10)

v= (4000)* = 3000 _
R [3000)7 + (4000)° 1920 ohms
A-8
. 2
Xe = (4000 {3000 1440 ohms

~ (3000)? + (4000)*
Hence
Z. = 1920 + {1440 ohms.

Again, if the two circuits of fig. A-6 were put into black
boxes with only the terminals available, it would not be
possible to tell which network was which. This assumes that
one does no! change frequency, for this would change the
reactances.

e, s 1 T T 1
| | | 19200 |
| $ 30000 SRR 7 |
| = {14400
I SO0 i I !
I —o o | |
Black box Black box
Z = 300012 || 400082 X3 Re Z = 192052 + j14409
Rg = ﬁﬁ Xp
Xe RE
Xg= Hi + H;

Fig. A6 - Parallel-impedance to series-impedance transfor-
mation. For a given voltage both boxes will draw the same
current at the same phase angle.

This program solves

G= R andB= X orR= G andX= -B

R? + X2 R + X2 (3% - 185¢ G2 + B
PROGRAM

INPROGRAM MODE REMARKS

01 23 00 STO O Store reactance

02 15 02 %2 Square reactance

03 21 x y Put resistance In x register

04 15 02 x2 Square resistance

05 51 + Add resistance and reac-

tance squared (denominator)

06 23 01 STO 1 Store

07 71 + Divide resistance by
denominator
08 74 R/S
READ G (ORR) Stop to read conductance

KEY R/STO RESUME RUNNING PROGRAM
09 24 00 RCL O Recall reactance
10 24 01 RCL 1 Recall denominator

11 71 + Divide to obtain susceptance
12 32 CHS Change Sign
READ B (OR X) Read susceptance
INRUN MODEKEY IN
VALUE OF R(OR G)
ENTER
ENTER

VALUE OF X (OR B)
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R/S TO START PROGRAM

As a test run, solve the example above where Z = 160 + |120
ohmes.

APPENDIX 2
HP-25 Program to Reduce GR-821 DatatoY =G + |B

PRELIMINARY (in run mode)
1. Place reference frequency, fref, in MHz in STO 0.
2. Placethe product 2« inSTO 1.

IN PROGRAM MODE

01 23 02 STO 2
02 24 00 RCL O

REMARKS

Store test frequency
Recall reference frequency

03 71 = Divide

04 15 02 x° Square

05 61 X Multiply by dial reading
06 74 s Stop to read actual

conductance in umhos
Key R/S to continue program

07 34 CL x
08 24 02 RCL 2

Clear x reqister
Hecall test frequency

09 61 X Multiply by AC

10 24 01 RCL 1 Recall 27

11 61 X Multiply by 2o

12 32 CH S Change sign
Read actual susceptance in
wmhos.

TO RUN PROGRAM

Key in AC (with sign)
ENTER

pmhos conductance dial reading — multiplied by
10, If necessary

ENTER

Test frequency (in MHz)
H/S to start program
APPENDIX 3
Derivation of Transmission Line Attenuation from GR-
821-A
Measurements
The input impedance of a lossless transmission is given by
the well known equation

[Z, cospfs + jZ,sin ﬁs]
Zin= 2, o
Z,cosfs + jZ, sin s

(A3-1)

where Zo = characteristic impedance of the transmission
line
Zi = Load impedance
B = phase constant of line
s = length ot lines

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

it [ Z, coshys + Z_sinh ys
: ° 1l Z, cosh yS + Z,sinh ys (AS-2)

where Cosh is the hyperbolic cosine

Sinh is the hyperbolic sine

v Is the propagation constant y = a + |8

a = attenuation in nepers per unit length

B = phase constant per unit length
In the loss-free case, it is assumed a = 0 and it can be shown
that eq. (A3-2) becomes eq. (A3-1)
In the present problem, the load-end of the line will be open

circuited so Zi = = Taking the limit of eq. (A3-2) as Zi — =
gives

({Continued on page 91)

GREGORY ELECTRONICS

The FM Used

ﬂb-—- Hﬁh
Equipment People.

New Low Price!

2 Meter Portable

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

ALL SOLID STATE
| with Ni-Cad Battery

| mﬂ()sz 88-

Vehicular Charger 4EP63A (solid only with unit) $25.
A.C. Charger (subjectto availabilityl..eeeeseseresss 325.
Speaker/Mike Type EM36 ..........ccco........ $15.

GREGORY ELECTRONICS CORP.

ersey Ju/obos

249 Route 46, Saddle Bropk, New J

AL RO A
2011 489-9000

Please send all dealer inquiries directly

Put more
punch in your work.

With a Greenlee Chassis Punch you can punch
clean, true holes in seconds. Round, square,
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Available at radio and electronics

parts dealers. Write for catalog E-730.

Greenlee Tool Co, Rockford, IIl. 61101.

The Timesavers

GREENLEETOOLCO

a subsidiary of

Ex-Cell-O Corporation
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Novice

a monthly feature by

BILL WELSH, W6DDB

“"How to’’ for the newcomer to Amateur radio

Amateur Radio Station
Grounding—Part | of lll

OHE of the least understood but most
important parts of a good amateur radio
station is the ground. This 3 part article
provides a simple explanation of the
importance of grounds and how a satis-
factory station ground can be estab-
lished. | hope readers who have poor
station ground, (or no external ground)
will learn the true importance of the
station ground and will install a good
one.

| check several new amateur radio
station installations each year for stu-
dents in our licensing courses and |
usually find the station ground to be
gither inadequate or nonexistent. This
situation bothers me because | always
stress the importance of good ground-
ing in each course. However, | have

*2814 Empire Ave., Burbank, CA 91520

come to realize that grounding remains
poorly understood by most amateurs
because the disadvantages of a poor
station ground are not always as appa-
rent as the lack of an adequate antenna
or receiver. Consequently, the antenna
system and station equipment normally
get upgraded rather quickly but ground-
ing problems continue to exist for years,

What is Ground?

A dictionary of electronic terms de-
fines ground as:

(1) A metallic connection with the
earth to establish ground poten-
tial,

The zero voltage reference point

of an electrical or electronic cir-

cuit, which may or may not actu-

ally be connected to earth ground

potential.

(3) The zero voltage circuit reference
point that can be connected 1o

(2)

This is Australian Novice Peter Jeffery (VK2NJQ) of Bullaburra. The main item in his
station is the Kenwood TS5-520 and his antenna system includes a quad for 10 and 15

meters.

VK2NJQ uses the 10 meter Australian Novice band (28.1-28.6 MHz.) to work

American and other DX. He works many European amateurs on the 15 meter Australian
Novice band (21,125-21,200 kHz.) and he uses his 80 meter band (3525-3775 kHz.) to
work Australian, New Zealand, and other closer contacts.

earth ground without disturbing
circuit operation in any way.
The preceding definitions are good bul
newer amateurs need more information
to really understand grounds,

Ground is an electrical reference
point which may or may not actually be
al true zero voltage ground potential. As
an example, the chassis of the receiver,
transmitter, or transceiver serves as an
equipment ground. However, each
chassis could be at a different voltage
level and the station could be operated
with no station chassis connected to
earth (zero voltage) ground. However,
an equipment chassis cannot function
as an effective ground unless it is at-
tached to a true zero voltage external
ground point.

It might be difficult at first to under-
stand that an equipment chassis could
be at any electrical potential other than
ground, but a little thought makes one
realize that it would be far from zero
voltage if it were not connected to a
good external ground. If you haVe tubes
In your gear, it is very likely that one side
of the low a.c. voltage heater (tube fila-
ment) supply is connected to the chas-
sis (equipment ground) to eliminate the
need to run two wires to the heater of
gach tube. One heater power supply
output lead is simply attached to the
equipment chassis and one of the two
heater leads is connected to ground at
each valve. The chassis serves as one of
the heater leads in this arrangement.
There are other applications in which
one side of a.c. and d.c. voltages are
attached to the equipment chassis,
which functions as a common reference
point, whether or not it is connected to
an external ground to put it at zero
voltage. It is also a common practice to
use the equipment chassis as a com-
mon reference point to which negative
outputs of d.c. supplies are attached. As
before, the chassis serves as the con-
ductor to connect the power supply to
portions of circuits, as required. In this
configuration, just the positive power
supply outputs need to actually be wired
to the associated circuits. The negative
output of d.c. power supplies is called
the low, minus, or negative point and a
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10 METER C.B.?

With the proliferation of used SSB CB transceivers out there its
a perfect way to go QRP on TEN: Look around your neighborhood
and come up with that 23 channel or 40 channel SSB. We make kits &
for 55 different radios that will put you on the 10 Meter C.W. and Phone &
Perfect for Oscar work.

These kits are low cost. (from $10.00) EASY to install with all instructions.
Tune up procedures & Alignment for base and moblle units. We presently

COBRA
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CIRCLE 2 ON READER SERVICE CARD

term such as B-minus simply means the
negative side of the B (high voltage)
power supply. It is important to under-
stand that a power supply s positive
(rather than negative) output can be
connected to the equipment chassis
when the output voltage is required to be
below ground (negative) instead of
being above ground (positive). It is
common to have both negative and posi-
tive outputs of different d.c. power
supplies attached to the chassis of the
same piece of equipment.

In addition to the equipment chassis
serving as a commeon connecting point
for various d.c. and a.c. voltages, it also
serves as a common reference point
against which all signals are processed
and transferred throughout the station
equipment. The low (return) path for
such signals (audio, intermediate, and
radio frequencies) are usually attached
to the equipment chassis by leads cal-
led signal grounds. By-pass capacitors
add an assortment of voltages to the
equipment chassis. When one consid-
ers the variety of voltages attached to an
equipment chassis it is easy to under-
stand that the chassis is far from zero
voltage unless it is attached to a true
ground (zero voltage) point. It is aiso
easy to understand that each equipment
chassis in one's station would be at a
different voltage potential if they were
not connected together. With so many

different voltages connected to the
equipment chassis, it is important to put
the chassis at zero voltage potential by
attaching it to an effective external
ground. The equipment functions best
when the chassis is at zero volts and is
not allowed to fluctuate from zero.

The preceding explanations should
make it clear that maximum communica-
tion capability cannot be achieved with-
out a good ground system. Subsequent
material should help make this point
even more evident. There should be
essentially no difference of potential be-
tween the chassis of one's equipment
and the external ground at the zero
voltage point. it Is true that one can
communicate all over the world without a
good ground sysiem but it 1s also true
that communication capability is sig-
nificantly improved by establishing an
effective station ground. In addition to
improved communications, proper sta-
tion grounding provides protection from
electrical shock. It is extremely impor-
tant to take all steps needed (o make il
impossible for adults, children, or petsto
come in contact with any potential
source of electric shock and grounds
are required to have a safe station.

Grounding the Station

The station should be connected o

the external ground from a single point
and that point should be a heavy duty
ground stud on the chassis of one's
transmitter (or transceiver). All other
station equipment and accessories (re-
ceiver, remote frequency control, an-
tenna tuner, phone patch, etc.) should
be individually attached to the transmit-
ter ground stud without depending on
coaxial cable shields to provide re-
quired ground interconnections. The
best leads to use to provide these
ground interconnections are wide strips
of silver plated material or ground
braids. Since ground braids are less
expensive and more available, we will
just discuss them in this article, although
both are used in the same basic way. Do
not use wire for ground leads, since
quarter-wave lengths can act like an
insulator between the station and the
external ground.

It is expensive to purchase new heavy
duty ground braid. A relatively inexpen-
sive source of ground braid is to strip the
shield off old coaxial cable. It is a simple
mattertouse arazor blade or sharp knife
to slice a groove the length of an old
coax. This groove will weaken the outer
protective jacket and allow you to easily
pull it off, exposing the braided shield
underneath. If you push the exposed
shield from one end of the cable towards
the other end, it will bunch up, which
increases its diameter and allows it to be
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RTTY for ALL Systems

MODEL 400

ELECTROCOM® “SERIES 400"

FREQUENCY SHIFT CONVERTERS

Professionally engineered for outstanding
performance, stability, and reliability, the
Electrocom® Models 400 and 402 add new
dimensions of compatibility between radio
and teletypewriter systems. Manufactured to
highest quality standards—an Electrocom
tradition for nearly two decades—these units
are ideal for military, government, commer-
cial, civil defense and amateur applications,
The Model 400 front panel digital knob accu-
rately selects shifts up to 1000 Hz., while two
such knobs on the Model 402 independently
set the mark and space frequencies. Both
models may aiso be preset with any tone pair
between 1000 and 3200 Hz.

Optimum performance with FSK or AFSK

systems is assured by matched filters, pre-
cision linear detectors, baud rate selector,
bias compensation, and semi-diversity cir-
cuitry. Operation is enhanced by a CRT
monitor, autostart with solid-state motor
switching, antispace, markhold, EIA/MIL
output voltages, and a constant current loop
supply. In addition, various options are
available including rack mounting and polar
current output.

Write or call us for complete product de-
tails and specifications. Learn why Electro-
com®= "400" Converters are designed not
only for today's communication environ-
ment, but ultimately to fulfill RTTY require-
ments for years to come,

INDUSTRIES

1105 N. IRONWOOD DRIVE, SOUTH BEND, INDIANA 46615
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Ten Tec Dentron Swan

Tempo AMCOMM Hustler
Cushcraft CDE Hy-gain
Astatic Midland Shure

Consolidated Towers

BIRD43

_ WATT METER
| And Elements Shipped
'l Anywhere in the USA
Model 43 supplied with either
“UMF" or “'N** jocks. Order now|
Bob’'s Amateur Radio Center

Salisbury, North Carolina
318% N. Main St. 28144 (704) 636-7959

Use Toll Free No. (800) 438-2006

CIRCLE 6 ON READER SERVICE CARD

VT S i Fresenting St 4
y 'f?‘f___"f"*‘%fr.-'i“-.\THE \.R.0. UNITY RING 7 Z 2 8%

The unique, one of a kind, personalized
“A.R.O. UNITY RING".

Your call letters. Your identity. Made just for you.
and rightly so. You have accomplished a lot and you
deserve to show it. The A.R.O. Unity Ring Eloquently
and Proudly boasts of your membership in the Great and

Proud Amateur Fraternity, For information and Free
Reusable Ring Sizer QSL to-:
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Holiday nrders clmup I Sales Co.
masst b recrived DE—.P! 519 P.O. Box 259
by October 25th.  Little Neck, N.Y. 11362 d

stripped off very easily. It is not difficult
to strip more than 100 feet of coax at a
time this way.

Whether you buy ground braid or ob-
tain it from some other source, you want
to have a station ground lead (between
your equipment and the external ground
point) that is at least three-eighths of an
inch wide. The ground braids used to
interconnect other station units to the
transmitter ground stud should be at
least one quarter of an inch wide.

The best electrical connector to use
on ground braid leads is none at all.
Simply flatten the end of the ground
braid, tin (solder) it until it is completely
covered on both sides for a distance of
about one inch from the end, and drill a
hole to let the ground braid lead easily
slip over the machine screw ground
connection.

The transmitter ground stud should be
no smaller than a 8-32 machine screw.
The electrical contact to the equipment
chassis should be optimized by clean-
ing the area around the machine screw
hole down to bare metal on both inner
and outer chassis surfaces. Contact
area should be increased by adding a
half inch to one inch flat washer at both
inner and outer contact points. The
heavy-duty stud should be securely
held in place with a lock washer and nut.
It is advisable to lock the securing nut in

place with another nut. The ground stud
should be about one inch long to allow
ample room for attaching all ground
braid leads. As is true with all grounding
connections, the d.c. resistance should
be reduced:as much as possible to
obtain optimum grounding effective-
ness. An apparent d.c. resistance of just
a few ohms can be indicative that the r.f.
ground is hundreds of ohms above real
ground. Be sure to add a large diameter
flat washer to the bottom and top of the
stack of ground braid leads connected
to your transmitter ground stud and lock
the stack in place with a lockwasher and
nut.

It 1s important to weatherproof each
point where different types of metal
come in contact with each other, such as
where your copper ground braid at-
taches to a brass or steel machine screw
ground stud connected to the aluminum
transmitter chassis. Failure to weather-

proof these contact points will allow

electrolysis (Galvanic Corrosion) to eat
away at surrounding metal surfaces.
Electrolysis is a process in which the
chemical composition of the material
(the electrolyte) is changed when elec-
tron flow (current) passes through it. The
undesirable result of electrolysis is that
electric current decays the surrounding
material. Some amateurs simply cover
exposed dissimilar metal connections

with tape or spray it with paint. | believe
that the silicone based sprays provide
the best and longest lasting protection
for these connection points and ESP is
typical of these spray products. ESP
(Extra Slippery Product) is manufac-
tured by Sanico Chemicals, 13143
Saticoy Street, North Hollywood,
California 91605 (telephone 213-875-
2211) and it conforms to Military Specifi-
cation MIL-I1-8660. There are several
similar products on the market and one
should be able to easily obtain a suitable

spray.

Most amateurs just protect connec-
tions that are exposed to weather. These
outside connections are the ones that
must be protected. However, itis a good
practice to cover all ground connections
to prevent electrolysis and oxidation.

The station ground lead must be sec-
urely attached to the external ground. As
an example, if you are connecting a
copper ground braid to the copper outer
surface of a ground rod, it is best to
clean the connecting surfaces of the
braid and rod and then solder them
together. The braid should be wrapped
almost a full turn around the rod and you
will probably have to use a hand-held
torch to make a good solder connection.

(Continued on page 82)
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Here are plans for a home-made dual-band vertical antenna.
Author Russ Rennaker shows how to build your own.

An Effective 40-75

Meter Vertical Antenna

BY RUSS RENNAKER*, WOCRC

There has been so much written about antennas recently
that | hesitate to add my two cents worth. Yet | have had so
many requests from stations | have worked asking for infor-
mation that it may be of general interest to those amateurs
like me, who find pleasure in experimenting with antennas and
still like to make their own.

There is nothing radically different about this antenna
except, perhaps, the method of making and resonating the
coils. Two problems in making traps or loading coils for
verticals (or dipoles for that matter) become apparent. One is
how to make them waterproof and the other, and more
difficult, is how to easily resonate the coils to frequency. This
method presented here makes both problems easy.

| used 1%2"" (inside diameter) plastic water pipe, the rigid
kind, for the coil forms. This is easily available from any
plumbing source and consists of ¥4" walls making the o.d.
2'" 1%'" aluminum tubing just slips easily inside the plastic
pipe and, when sealed with epoxy, becomes absolutely
waterproof. The coil forms (A in fig. 1a) are ten inches long.
The aluminum tubing inserts (B in fig. 1a) | made ten inches
long also but they may be any length long enough to provide
rigidity to the antenna. They are inserted into the plastic pipe
four inches, leaving two inches of space between ends in the
center of the plastic pipe. This spacing is not critical however.
The capacitor tubing (C in fig. 1a) is 3" aluminum tubing ten
inches long. The end supports (D in fig. 1a) in my case were
turned out of some walnut stock | just happened to have but

*1011 Linda Drive, Kokomo IN 46901

could be any insulating material that could be turned down.
Theideais to be able to keep the inside tubing centered in the
outside tubing. These insulating ends should be turned down
so that they fit snugly but not so tightly so they may not be
moved in or out when resonating the coil. The stub, however,
that goes inside the inner tubing should fit tightly, preferbly
held in place with epoxy to keep it from slipping out when the
antenna is erect.

| wound my coils with #12 bare copper wire with nyion
cord separating the turns. | then brushed clear epoxy over the
whole thing making a very rigid coll, impervious to moisture. |
wrapped the entire assembly with plastic tape but | doubt if
that was necessary. The 40 meter coil consists of 30 turns of
#12 bare copper wire wound around the plastic pipe and
fastened to metal self tapping screws (a and b in fig. 1b). These
screws pass through the plastic pipe and fasten firmly into the
aluminum tubing. Care must be taken here that these screws
do not go through the aluminum tubing far enough into the air
space between the two tubes that might cause r.f. flashovers.
One screw however, (E in fig. 1a) must be left long enough to
go through the outer tubing and penetrate the inner 34"
capacitor tubing, to form the connection between the inner
and outer tubes. Obviously the opposite end of the inner
tubing must not be connected to the outer tubing, thus
forming a capacitance across the coil.

The coil may be easily resonated using a grid dip meter.
The method is simple. Loosen metal screw E enough to be
able to move the resonator in or out by inserting a wood dowel

(B

e — o —"i
| S ey '
1
i : NOTE

Not to scale

Fig. 1-In (a), dimensions for the coil forms and the aluminum
inserts. In (b), a picture of the 40 meter coil.
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Fig. 2 - The overall dimensions of the antenna and the method
used to feed it.

(do not use metal for this) into one end or the other pushing it
farther in or out of the coil form until you have it resonated as
required. Each time you make a measurement with the grid
dip meter be sure you have tightened screw E down against
the inner tube. Note also that the hole for screw E in the outer
tubing should not be a clearance hole, in other words screw E
must fit tightly into both the outer and the inner tubes to form a
good connection.

When you have adjusied the coil to the resonance fre-
quency (in the case of 40 meters it should resonate at about
7.1 MHz for the phone band) take screw E out and drill a hole
into the inner tube so that the screw will now permanently
connect with the inner tube. Of course at this point care must!
be taken not to move the inner tubing while drilling the hole or
you may find your coil off resonance when you tighten the
screw down again. In my case | used another screw on the
opposite side (a) to hold the tubing in place while | drilled the
hole for E. This screw can be left in contact with the inner tube
or you may want to repeat what you just did with E and screw
"a’ intotheinnertube just as you did screw “E." As a matter of
fact | used four screws at each end of the plastic pipe to hold
the aluminum tubing more firmly into the plastic pipe—of
course atonly one end did the screws penetrate into the inner
tube.

The 40-75 meter vertical antenna. Note the 40 meter trap and
the 80 meter loading coil near the top.

T

The length of the antenna proper, of course, will decide the
resonance frequency of the antenna. | used a 12 foot section
of 2" tubing for the lower section and a second 12 foot section
of 1¥2" which telescoped into the 2"’ nicely. This is the place
to adjust the length of the 40 meter antenna. The 40 meter
section should be adjusted correctly to the frequency in the
band at which you wish to operate before the top section is
adjusted for 75 meters, since any adjustment of the lower
section will also affect the 75 meter section—but not so in
reverse. The 75 meter loading coil was constructed like the'40
meter trap except it consisted of 20 tumns of #12 bare
copper wire and was resonated at 4.1 MHz (because it is a
loading coil and not a trap it must be resonated above the 75
meter band). The top section above the loading coil was then
cut to the proper length to bring the 75 meter antenna into
resonance wherever you wish in the band. The top section
could consist of telescoping pieces to make this adjustment
easier, but | cut mine to formula and it was just right the first
time.

The antenna is fed al the base with RG8/U, the shielding
grounded and the inner conductor connected to the alumi-
num tubing near the base insulator. The bottom of the
antenna should be about eight inches from the ground but
this dimension is not critical. In my case | buried 120 radials
out from the base of the antenna and connected the whole
thing with a #6 copper wire to the plumbing ip the base-
ment. The better your ground system the more effective your
antenna will be. | have 1.1:1 s.w.r. across the 40 meter band
and about 1.5:1 at the center of the 75 meter phone band. |
supported the antenna with an insulator at the apex of my
house roof at about the 12’ point and attached nylon guys just
above the 75 meter load coil. Also be sure you seal the top of
the antenna tubing so water will not run down inside your
antenna. | simply turned a piece of wood to just fit into the end
of the tubing and used epoxy to hold it in place and to make it
waterproof.

While this particular antenna is designed for only 40 and 75
meters | have made all-band verticals the same way. In that
case, however, the 10, 15 and 20 sections all operate at 34
wave while the 40 and 75 operate at /4 wave as they do in this
one. One advantage of this antenna is that no matching
arrangement need be used and random length non-resonant
coax may be used. With a good ground system the impe-
dence of the antenna at the base approximates the impe-
dence of the RG8/U closely enough. I

A typical trap coil and the “capacitor” tube that fits inside the
coil section.
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Maths Notes

A look at the technical side of things

FDI’ a different twist this month, we
thought that we would offer a neat solu-
tion to a problem that occurred at the
author's office. Being in a relatively new
field (fiber optics) and in a new com-
pany, the budget for test equipment was
soon used up and the need arose for an
environmental test chamber to do tem-
perature testing on various circuits.

120 —
10

100

Temperature, ® F

/5

Fig. 1 = Initial temperature plot.

An immediate thought was to pur-
chase a surplus, second-hand com-
mercial temperature chamber. One
quick look at the quoted prices of $200
and up soon changed our minds how-
ever. The next idea was to purchase a
simple oven of the toaster/broiler type
and use it. Its size was perfect for the
circuitry used, and even better, the local
discount house had reduced the $24.95
model to $18.00!

We immediately purchased one and
hooked it up. The low end of the ther-
mostat did indeed work however, at any
given temperature, 100°F for example,
the excursion of the thermostat was at
least 10°. This meant that the inside
would vary from 100° to 110°F. Such a
range unfortunately did not let one know
at what temperature the circuit was ac-
tually operating. Fig. 1 shows a tempera-
ture plot of the unit that was taken as we

5 Melville Lane, Great Neck, N.Y. 11023

I
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Fig. 2 - Temperature plot after modification.

turned it on.

Our final solution was to remove the
internal thermostat and replace it with a
very simple proportional control circuit.
This did the trick as can be seen by the
second temperature plot, (fig. 2). Now,
the total excursion was only %4°— per-
fect.

The schematic diagram for the pro-
portional controller is shown in fig. 3. Itis
very inexpensive and if all the pur-
chased parts are new it will cost less
than $10. This, coupled with the $18 cost
for the rest of the oven, results in a unit
that performs as well as commercial test
chambers at a tiny fraction of their new
or used cost.

In operation, a thermistor RV, and
resistor-potentiometer combination

Oven heater

€
Neon pilot lamp
—" NN N—2
6.8K
330¢ :
2 . g 2w
N5v.
input
N IN4442
on2x 2
‘luvl .IN.E T-4 E]umiﬁum
1w T heat sink
Zener 2 1 02uF ¢ —’!
T 25v.

Fig. 3 — Schematic of proportional control
circuit for oven. The pilot lamp tells when the
heater is energized.

form a voitage divider across a 10 volt
Zzener diode. The outpul voltage of this
divider is applied to the base of a uni-
junction transistor and a .02 microfarad
capacitor. Since the 10 voit zener is
connected directly to the a.c. line, the
voltage across the capacitor will be a
ramp, (as shown in fig. 4) during positive
half cycles. The slope of this ramp is a
function of the ratio of the thermistor’s
resistance (temperature) and the setting
of the potentiometer. When the voltage
across the capacitor reaches the firing
voitage of the unijunction transistor, it

Unijunction

a monthly feature by
IRWIN MATH, WA2NDM

fires and turns on the SCR which applies
power to the load. As also shown in fig.
4, the negative half cycleof the a.c. input
turns off the SCR and the cycle repeats.
In operation, when power is first
applied the oven winding heats, since
the resistance of the potentiometer is
lower than that of the thermistor, and the
SCR fires early in the cycle. As things

Input
a.c. hine

firing point

Capacitor
voltage

Heater
voltage

SCR turns
on here

Fig. 4 — Waveshapes of circuit in fig. 3.

heat up however, the thermistor’s resist-
ance drops and the SCR fires |later in the
cycle supplying less power to the oven.
Finally a point is reached where the SCR
fires so late in the cycle that the amount
of power supplied is just enough to
compensate for the heat being lost
through conduction or convection.

In building the circuit, we utilized the
space available in the original oven/
broiler housing, as the entire circuit with
pot fits on a board 2 x 2 inches. A simple
heat sink cut of a 2 x 2 inch piece of
tin-can stock aluminum was bolted to
the SCR to help with heat dissipation.
The thermistor was clamped to the wall
of the oven just under the heating ele-

(Continued on page 82)

Epoxy encapsulated
thermistor |

Wires to
circunt

Fig. 5 - Exploded view of thermistor mount-
ing.
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If you’re looking for a simple, inexpensive and elegant
solution to your two-meter mobile antenna needs, read

WA4TPE’s construction details.

THE R.F.

FAUCET

A Simple

Two Meter Mobile Antenna

BY M. EDWARD TUTWILER*, WA4TPE

Introduction

ln recent years there has been a proliferation of commer-
cially built amateur radio gear. Where the hobbyist once had
to convert or construct, he now can buy. 1he only obstacle (o
obtaining a desired article now seems to be the amount of
money one has on hand. Certainly, this equipment availablity
s wonderful; however, that only obstacle sometimes be-
comes an insurmountable one. Such was the case recently
with Neil Buckingham, WA4KKL, and myself. As is the casein

*RFD 1, Box 432, Waynesboro VA 22980

RF Faucet installed on the author’s truck.

many situations, a need produced a metnod.

The problem at hand was how to obtain an efficient, good
quality, 2-meter, mobile antenna without spending nexi
week’'s grocery money to buy it. After much experimenting,
the solution to the problem became the antenna described in
this article. Since a highly visible part of the antenna is a
section of plastic water pipe and two pipe end-caps, i
seemed natural to call the finished project an R.F. Faucet

General Information

Basically, this Is a junk box project. Four units have been
built, none identical, however, all perform equally well. A
quick glance at the materials list shows that no exotic parts
are required. Everything could be purchased at local hard-
ware and electronics parts stores at a total cost of $10-$12.
But substitution with materials at hand was, and is, the
watchword. For instance, judicious horsetrading at a local
namfest produced spring base assemblies for 50¢. Also, two
models have been constructed using replacement au-
tomobile antennas with attached spring assemblies. This
type of spring is not electrically shorted with a bonding strap,
and this may allow the s.w.r. of the completed antenna to vary
somewnhat; although, the units constructed in this way do not
seem {o be seriously affected. As a net result, the cost of the
last unit built was around $5.

The chassis mount RCA-type connector may prove to be a
bit difficult to obtain locally. The ones used in the project were
purchased as scrap from an electronics manufacturer; how-
ever, any similar type connector could be used as long as the
outside mounting diameter does not exceed 3& inch (.953
cm). Even this limiation can be bypassed if some forethought
and planning are employed. For example, one of the anten-
nas Neil and | built has a length of cable soldered perma-
nently in place without any connector, and another has a
mounting stud insulated from ground and used as a connec-
tion for a ring terminal. The use of a small r.f. connector
soldered in place does provide ease of mounting, portability
and attractiveness. If you chose to wire the cable directly to
the loading coil without using a connector, a means of
grounding the cable shield and mounting the antenna as-
sembly can be easily improvised.

Theory of Operation

Technical reference for this project may be found in Section
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27-3 of the 20th edition of the Radio Handbook (William 1. Orr,
Editor and Engineers, division of Howard W. Sams & Co. Inc.
Indianapolis, Indiana).

Technically speaking, The RF Faucet is a %-wavelength
vertical antenna. The field strength reaches a maximum
figure when an antenna is 3s-wavelength high. This fact
allows the %-wavelength antenna to provide a 3 dB power
gain overthe more common Y4-wavelength vertical antennas.
Since the feedpoint of a %s-wavelength antenna is reactive, a
series inductor is required to establish a non-reactive termi-
nation. Quarter wave radials are normally required with a
vertical antenna; however, the vehicle body serves this
purpose in a mobile installation.

The final desired length of a %s-wavelength vertical antenna
is determined by the following formula:

300
(operating frequency in MHz) (.625)

Length in meters =

Any mounting base (spring, etc.) is included in the overall
measured length, but the matching inductor is not. Inthe case
of the RF Faucet, it worked well when the spring and vertical
element together measured 50.32 in. (1.278 m). This length
was based on an operating frequency to 146.7 MHz.

Construction and Testing

Construction
Begin the construction of the RF Faucet by fabricaling the

connecting termination. The procedure detailed below de-
scribes the method when the RCA-type chassis mount con-
nector is employed. As noted previously, another type of
connector could be substituted if the diameter is the same or
smaller than the %8 IPS, 36 0.d. pipe nipple. If the feedline is to
be wired permanently in place, fabricate the termination less
the connector.

(1) Thread a hex nut onto one end of the nipple, and solder it
in place. Be sure to not close the opening through the
nipple with solder.

(2) Soldera 3inch (7.62 cm) length of #22 stranded hookup
wire onto the connector terminal.

(3) Cover this connection with a short length of slip-on or heat
shrinkable insulation.

(4) Thread the hookup wire through the nipple, and slip the
mounting portion of the connector into the nipple.

(5) Solder the connector in place. Be sure to use a very thin
bead of solder to prevent fouling the threads of the nipple.

The next step is to wind the series inductor per the materials
list. Five turns are generally too many; nevertheless, the
matching does differ slightly from unit to unit, and it is best to
have ample inductance to play with. Once the coil is wound,
solder a ring terminal at one end and bend the ring terminal to

a 90° angle.

The spring base assembly should now be assembled per
the following procedure:

(1) Drill a ¥4 inch (.635 cm) hole in the center of one plastic
end cap.

(2) Place the ¥4-20 x 2 inch screw through the inductor ring
terminal, a lockwasher, and the plastic end-cap. Thread a
waterproofing washer (rubber, plastic, etc.) and a hex nut
onto the screw, and tighten the nut.

(3) Screw the spring base onto the protruding screw end.

(4) Once the end cap assembly is put together, the base
length can be determined, and the steel whip cut to
achieve the desired overall length of the radiating ele-
ment. Be sure to measure the length to include the whip
and the spring base, but not the inductor.

Assemble the remainder of the RF Faucet as follows:

(1) Drill a 38 inch (.953 cm) hole in the other plastic end cap.

(2) Cutthe section of the plastic (PVC) water pipe to a length

Completed RF Faucetspring base and loading coil assembly
mounted on a gutter clamp ready for installation. Other
means of installation mounting are certainly permissible.

which will be a bit longer than the inductor when the
section is in place in the upper end cap. Exercise care
when sliding the pipe section over the inductor for sizing
since the fit is rather snug.

(3) Route the connector wire through the inside of the coll,
and tack solder it in place three (3) turns from the top of
the coil.

(4) Slide the pipe section over the connector termination
assembly and into the top end cap.

(5) Put a star washer on the termination assembly, and slide
the connector end through the bottom and cap.

(6) Put the bottom end cap on the pipe section.

(7) Thread a hex nut on the termination assembly, and
carefully snug it against the end cap.

(8) The antenna is now temporarily assembled for testing.

Note: Should a different connector (or no connector) be
employed, the procedure will differ somewhat. Ba-
sically the final result should be similar.

Completed loading coil ready for final assembly.
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New!
QSO tape for the new exams.

Kantronics Speed-Building Kit

Get prepared!

To pass the new FCC code exams, youll need to identify
unusual names, places, antenna heights, rig types and a variety
of other items from simulated QSOs.

Now you can really s for the new exams with the
Kantronics QSO Tape! Our C-60 cassette sends simulated
“on-the-air” transmissions at 74, 10, 13, and 15 WPM.

The QSO Tape generates sharp, crisp code to exact
Morse specifications, just as the FCC does. Order your
QSO Tape with Speed-Building Kit, or separately, today!
Our other fine tapes are also available at 5, 7%, 10, 13, 16 and
20 WPM speeds.

EZKANTRONICS
The Lightweight Champs.

Lawrence. Kansas 66044 1202 East 23rd St

CIRCLE 25 ON READER SERVICE CARD

Assembled RF Faucet components (less whip).

Testing

The RF Faucet must be mounted in some manner to a large
section of metal to simulate the ground plane provided by a
vehicle body. | used a Radio Shack Model 21-911 gutter
clamp mounted to the bottom of an overturned wheelbarrow.
Once mounted, connect the antenna through an s.w.r. meter
to a suitable r.f. power source.

The measured s.w.r. should be below 2:1 without further
experimenting. Optimum results can be achieved by varying
the tap placement on the inductor. Standing wave ratios in the
neighborhood of 1.5:1 can easily be achieved. Obviously, the
testing action requires mounting and unmounting, and as-
sembling and disassembling the unit several times. It seems
like a big job, but the entire procedure consumed less than an
nour.

Final Assembly

The loading coll portion can now be permanently assem-
bled as follows:

(1) Examine the solder joint at the inductor tap, and examine
all other internal electrical and mechanical connections
for good permanent junctions.

(2) Use plastic pipe cement to glue the pipe section to the
end caps.

(3) Tighten the hex nut securing the termination assembly

(4) Make a final electrical test to see that everything re-
mained in place

(5) A liberal dose of silicon rubber at all seams and crevices
IS acceptable, but certainly not required. It is a good idea,
however, to seal the connector/feedline connection
against the elements. The model illustrated is sealed with
a rubber boot and a small hose clamp.

Summary

The RF Faucet antenna is a simple and inexpensive project
to build. It is uncomplicated enough to be carried through to
completion without major snags, yet challenging enough to
hold the builder’s interest due to the various improvisions
allowed.

The unit is sturdy and reliable. Having survived 20,000
miles of travel and the coldest winter on record, the s.w.r. on
mine still measures 1.4:1.

Bill of Materials

Spring Base Assembly Similar to Russell Industries

Inc. part number HAS-1H

48 inch (1.219 m) steel Similar to Russell Industries
whip part number CAR-1H

RCA-type chassis mount Similar to Lafayette Radio
female connector Electronics part number
99R6234 1

Plumbing supply store,
hardware store, etc.

6 inch (15.24 cm) length
of 34 inch (1.905 cm)

.d. PVC water pipe

and 2 PVD pipe end-caps

2 inch (5.08 cm) length

of V& IPS, 38 inch

(.953 cm) o.d. threaded

pipe or pipe nipple

Inductor 5 turns #12 bare wire. Wound
on Y2 inch from with turns
spaced ¥s inch apart.

Ring terminal(s)

3% inch Y8 IPS hex nuts

and star washers

Ya—20 x 2 inch screw,
lockwasher, rubber washer,
and hex nut 0|

Available in hardware stores
which stock lamp parts

Misc. hardware
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The old saw says, “You don’t get something for nothing.”
Canadian amateur Pete Walton explains the price he and his
fellows pay for the ““oversized” phone band they have.

iIit’s Not all Roses for
the VE

BY PETE WALTON*, VE3FEZ

Whiie listening to and talking with amateurs south of the
border | often hear the comment “"Why don't you Canadian
fellows give up your extra phone band segments and buy
linear amplifiers?" The general feeling seems to be that we
Canadians have unfair advantages over the American
amateur and if we were to give up our extra phone band
segments and use higher power the competition would be a
little more equal. | must admit that these extra phone band
segments are very nice to have and possibly they dogive us a
slight edge in DX. We do however have some disadvantages
that some of the U.S. fellows are not aware of. Qur biggest
disadvantage is the availability and price of parts and equip-
ment.

As you probably already know almost all of our equipment
and components have to come across the border from the
U.S. suppliers. There is almost no Canadian equipment on
the market and what is manufactured here is usually very
difficult to obtain. As soon as commercial gear or parts come
across the border they are subject to about 30 percent
charges in duty and special taxes. |f we can get the equip-
ment at all we must immediately pay 30 percent more than the
American amateur. Some time ago | ordered a popular
Japanese transceiver from our local dealer. | had to wait
seven months for it to arrive. At that time it was selling in the
U.S. for $499.00. When | finally received it | had to pay
$670.00 for the same unit.

Another excellent example of what we VE's have to pay for
parts relates to the frequency counter that | am presently
working on. Nixie tubes for my counter are available for my
counter from our local supplier for $5.40 each but he has only
three in stock and would have to order the rest. | can order
these same tubes from the U.S. for $2.50 each including the
shipping. We do however have one way to get around these
high duty charges on small orders. If you order anything for
$5.00 or less fromthe U.S. itis not subject to duty charges and
is usually sent directly to us from the Canadian Customs Dept.
So how did | get my tubes! You guessed it. | sent three
separate orderstoa lU.S. supplier, each one under $5.00, and
this resulted in a saving of $17.40 on the readout tubes. The
sending of three separate orders is a very time consuming
and troublesome procedure both for the supplier and the
poor fellow who is doing the ordering.

There are three IC's used with these Nixie tubes to make up

*421 Lodor St., Ancaster, Ontario, Canada

a decade counter. My local dealer has all three of these IC's in
stock for a total cost of $4.22. | can order all three of them from
the U.S. for atotal of $2.59. Since | require atotal of 18 of these
IC's you can guess again how | am going about ordering
them.

Another problem that Canadian amateurs are faced with is
the variety of components that is available to us. Sometimes
we feel like crying when we get a hold of a U.S. catalogue and
see all the goodies that are available to the American
amateur. A lot of the components that are everyday items to
you fellows south of the border simply just are not available to
us in Canada without a considerable waiting period. | have
had a transformer on order from my local supplier for four
weeks now. The transformer is manufactured right here in
Canada but the manufacturer will not sell directly to the
amateur. You must go through one of his authorized dealers.
The authorized dealer will not send an order to the manufac-
turer until he has 8 or 10 transformers to order as he does not
like small orders. This results in a very long ordering delay for
the poor amateur who needs a part that is manufactured only
twenty five miles from his home.

The old timers are always saying, “Why don't amateurs today
do more building and experimenting?' Possibly this parts
situation is one of the chief causes for a lack of interest In
building your own equipment. | personally would like to build
many more projects if | could only obtain the parts that are
required at a reasonable price and without such a delay and
fuss in ordering. This parts situation is very frustrating to the
new amateur who is probably still in school and not very well
off financially. These new fellows want to get on the air for a
reasonable price and this seems to be pretty hard to do in this
day and age. There is also very little surplus equipment
available here that could be put on the air without too much
trouble. After visiting all three of our surplus outlets last
weekend | found only one piece of gear that could be put on
the air without any major and expensive transformation. This
was an old command 75 meter transmitter that was priced atl
$27.00. No wonder many of the CBer's | talk to say they would
like to be amateurs but could never afford it. | am almost
beginning to believe it.

So as | said at the beginning, its not all roses for the VE but |
must say that conditions are improving. We are starting to get
some reasonably priced |C's available here now and the
general availability of semiconductors seems to be improving
tremendously. Possibly we deserve a little extra band space
when you consider the prices we pay to use it. T
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a monthly feature by
JOHN A. ATTAWAY, K4IIF

News of communications around the world

s:::m'e new things are cooking! CQ's
subcommittee on WAZ and the DX Hall of
Fame is evaluating the feasibility of a
5-Band WAZ Award. Enough comments
have been received to say with certainty
that the recommendation will be tavor-
able.

in 1972, the CQ DX Award's Advisory
Committee voted to establish the Single
Band WAZ Awards rather than a 5-Band
Award, as they felt that WAZ on 10
meters was next to impossible during
the sunspot minimum. This judgment
proved correct as the first Single Band
certificate was not awarded until EABBK
made it this year on 28 MHz c.w., see
the June issue, pg. 69. For the nexlt few
years it should be possible to work all
zones on the 5 bands. Note that we said
possible, certainly not easy. Five Band
WAZ will be the most difficult and presti-
gious of the major operating awards.

The Subcommittiee hasn't yetl re-
solved the effective date for the award,
but it will be offered for all c.w. or all
phone, including s.s.b. More next
month.

The Subcommittee is also consider-
ing several nominees for the DX Hall of
Fame, and the nex! super DXer 1o be
honored should be announced next
month.

Another Guest Writer

After several nice comments on
PAQTO's feature in the June issue of
DXing in Europe, we asked Chip

*P.0O. Box 205, Winter Haven, FL 33880.

Fukuoka, Japan is represented on the DX
charts by Thoru Ono, JA6BVU, of Buzen City.
Thoru is active in the CQ DX Award pro-
grams.

The CQ DX Awards Program

S.S.B.
564 . PAZTMS 571 . . . IBIGS
565 . . . HApHW 572 ... 18YZP
566 . . SMAACH 573 ...
567 ... NTSW 574 . . . WB2RBG
568 . . IBKNT 575 . . . WBIMZ
569 . . . Wi1PCD 576 ... WB4AKY
C.W.
313 ... WKW 314 . . . KACEB

S.S.B. Endorsements

300 . . . YVIKZ/304 150 . . . IBYZP/180

300 . . . ISWT/301 150 . . . IBKNT/177

275 . . . W9SS/296 150 . . . WBIMZ/170

275 . . . WBILC/286 150 . . KIMWV/155

150 . . . Wi1PCD/194 QRPp1W . ..

150 . . . WBPRTZ/189 WBILC/226 , . .

C.W. Endorsements

310 . . . ONAQX/315 150 . . . KEDSK/189

250 . . KACER/270 150 . . . EA20P/150
Compilete rules and forms for the CQ DX Awards

can be obtained by sending a business size, No. 10,
en .sammwwmnmf.
5632 47th Avenue S W._, Sealtle, 88136 U S.A.

Margelli, K7JA, to write some impres-
sions on DXing from Japan. Chip has
lived in Tokyo for several months. We
hope you will enjoy his observations.

THE JAPANESE DX COMMUNITY
by
Chip Margelli, K7JA
Ikegami Sun Heights #303
11-4, 3 Chome, lkegami
Ohta-ku
Tokyo 146
The phenomenal growth of amateur
radio in Japan is well known to most

Few stations in metropolitan Tokyo sport
antenna systems this large. Those “long
wires” are not part of the station. (K7JA

photo)

amateurs. In a few short years, the
Japanese amateur population has
surged past that of the United States by
a large margin. This comes as no sur-
prise o the American big gun who en-
counters a swarming pile-up every time
he calls “CQ ASIA" on 15 meters. Famil-
iar, 100, is the inevitable pile-up of QSL's
several months later.

A number of articles have been written
about the JA populafion explosion,
mostly dealing with statistics, awards,
and the like. Little subjective, people-
oriented information has been shared
with U.S. DXers, mostly because few
foreigners are in Tokyo long enough to
form an opinion of Japan other than “it's
a dynamic country” and "it's expen-
sive!” Japanese DXers face a host of
truly unique adversities, and | hope to
share some reflections on these prob-
lems in a few short paragraphs. The goal
iIs to foster better understanding be-
tween the American and Japanese DX
fraternities.

JA DXers are a diversified lot, as are
DXers everywhere. One finds, though,
relatively few really "Old Timers" in DX
circles. Rare, indeed, are tales of doing
battle between 14.200 and 14.300 with
100% modulated full-carrier AM. Just
count the number of JA two-letter calls in
your log in the past year. In Japan, the
overwhelming majority of amateurs have
been licensed in the past 15 years. A
reasonable generalization of the JA
amateur community as a whole would
say that they are young, and, for a time,
highly motivated. What happens to this
motivation?

Shigeru Sugiyama, JAQAXV, is an avid DXer
from his home QTH in Nagaoka, Niiagata,
Japan. (Photo via Leo, K8PYD)
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DON'T KEEP
A GOOD ANTENNA DOWN

. put it up instead. Install the
World-Record Breaking antenna that won
WBETYP the QRP ARC 1.000.000 miles/

watt award.

THE JOYSTICK VFA

(Variable freq. ant) gives low angle, omni-

directional, harmonic free radiation on all
bands 160 thru 10 (+ MARS and receive
on all BC & SW).

1000's of glowing reports in our files of

the VFA in use, often in poor QTH and/or
under QRP, contests, etc.

SYSTEM ‘A’ $84.00

250W P.E.P. &/or Receiving only

SYSTEM J’ $110.00

S00W P.E.P. &/or improved Q Factor Receive

Air mail cost included (Each system 3
sections easily assembled to make unit
7’6" long. Matching ATU). Not only will
You save space bul you get better value
per $ if buying direct UK manuf, Rush
your Mastercharge, Visa, Bankamericard,
or check, or ask for brochure:-

PARTRIDGE (cQ)
ELECTRONICS LTD

Broadstairs, Kent, England

Tel: 0843 62535 G3VFA

G3CED

CIRCLE 33 ON READER SERVICE CARD

HERE IS THE RECEIVER AUDIO ACTIVE FILTER THAT MAKES
ALL OTHERS OBSOLETE

The Electronic Research Corporation of Virginia Model SL-66 Audio Active Filter adds unequalled versatility
in receiver audio processing for SSB and CW. This filter was designed, produced and made available to the
amateur community only after painstaking research and field testing of its effectiveness in minimizing QRM.

Check these features:

Continuously tunable bandpass filter
inot lowpass) so that the passband
may be positionsd anywhere from
200 1w 1400 Hz. 3 dB bandwidth is
continuously adjustable from 14 to
greater than 27100 Hz (20 dB band-
width from 140 to 2100 Hz).

Audio input and output impedance
is eight ohms with one watt output

capability.

Dimensions —— 55 X 7.5 X 35
inchas,

Available in gray or green tones.

Positioning of simultanecus notch
filter i1 continuously variable from
300 to 1200 Hz with FINE and
COARSE position controls. Notch
depth is fixed at nominally 30 dB.
Notch tuning is independent of band-
pass tuning and may be completely
disabled.

Bypass switch restores the receiver
sudio output path to its ornginal
configuration.

Power Reguirements — — — 115V ac
at less than 1/16 amp. No batieries

Who is ERC? The Electronic Research Corporation of Virginia Consists of a group of engineers with years of experi-
ence in military communications systems. Several are active hams who know and understand the needs of the

amateur and how to apply state-of-the-art techniques to amateur communications.

FULLY WIRED AND TESTED

PRICED AT 69.50

POSTPAID IN THE USA AND CANADA
Be sure to specify color

Electronic Research Corporation of Virginia
1280 Southfield PI.
Virginia Beach, Virginia 23452

WATCH FOR OTHER INNOVATIONS FROM ERC

CIRCLE 14 ON READER SERVICE CARD

The number one problem facing JA
DXers is that of overcrowding. Japan is
an incredibly rugged country. Only a
small percentage of the land will support
human habitation. The result is that
population densities of 1000 people per
square mile are not uncommon in urban
areas. Put another way, consider that an
amateur population of some 400,000 is
crammed into a land area the size of
Pennsylvania. One can see that the JA's
can work up only a limited amount of
sympathy over QRM complaints by
someone caught in the middle of a DX
contest battle between the Potomac Val-

Yasushi Koide, JATFKJ, of the J.AR.L.

Technical Department demonstrates one of

the League’'s modern headquarter's stations

to CQ DX Editor K4IIF. It was a big change to

hear a JT1 with a signal strength of 40 over
S9. (Photo courtesy J.A.R.L.)

ley DX Club and the Frankford Radio
Club!

The Tokyo area (JA1) has, perhaps,
100,000 amateurs within ground wave
earshot. An additional 50,000 or more
are in daily single hop range in JA4, 6,
and 8. Though the JA's are dedicated
listeners, the appearance of a semi-rare
DX station is cause for utter chaos on the
listening frequency, unless the DX sta-
tion takes extraordinary means to con-
trol the situation.

Tight regulations also contribute to the
plight of JA DXers. On 160 meters, for
example, Japanese amaleurs are al-

At J.A.R.L. Headquarters in Tokyo are left to

right, Takenobu Kaieda, JHTHNH, Manager

of the League's Publicity Dpeartment, CQ DX

Editor K4IIF, and Tadao Kiga, JATAR, Head

of the League's Technical Laboratory. (Photo
courtesy J.A.R.L.)

lowed a whopping SkHz., from 1907.510
1912.5 kHz. In a recent All JA Contest, it
was estimated that some 2000 stations
were active In this segment! One multi-
operator station apparently picked out
over 500 QSQO’s, but the other chaps
must have developed acute headaches
On 75 meters, the situation is much
better: the JA's get 10 kHz there!

The crowding situation confronts the
Japanese DXer even before he can turn
on his rig. Tower and antenna construc-
tion can be, for the urban dweller, a
terrifying experience. American

amateurs are accustomed to seeing pic-

The J.A.R.L. QSL Bureau in Tokyo processes
over 1,000,000 cards per month. Observing a
Bureau worker sorting cards are left to right,
QSL Bureau Manager Shinichiro “Yama"
Yamazaki, JA1SGU; CQ DX Editor K4IIF and
Nao Akiyama, JHT1VRQ, Overseas Laison for
J.A.R.L. (Photo Courtesy J.A.R.L.)
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A typical urban dweller in Japan must resort
to “apartment building backscatter.” (K7JA
photo)

tures of the W7RM, K5RC, WB6AM or
NEDX plantations, where Murphy Is
dressed as tree limbs or rattlesnakes. In
Japan, "Murphy-san” comes dressed
as electric train power lines, fist-shaking
taxi drivers with 2 KW horns, and count-
less rows of wet laundry. Guy cables are
practically unknown, as an extremely
lucky (and wealthy) family may be so
fortunate as (o own a lot 20 by 50 feet In
size. It should go without saying that a 40

WA Z Program
Single Band WAZ
15 Meter C.W.

3...0DL7AA
4 ... JE1JKL
20 Meter C.W.
48 . . . KH6HC
49 ... N7UT
50 ... JF1DSN
15 Meter Phone
4 . JH2ZMYN
20 Meter Phone
123 ., . WANSM 129 . _ . 18YZP
124 . . . VEBHT 130 . .. 120MF
125 .., WBQRD 131 . . . JAIGM
126 . . . VETDSRH 132 . . . WBZUM
127 . . . EA4JF 133 .. . . NTOK
128 . . . SMAACH are
80 Meter Phone
3... 0H7TXX
All Band WAZ
S.S.B.
1470 ... . WAHYY 1475 . . . NACC
1471 ... WZ2BAI 1476 . . . WDBB.JK
1472 . .. K9FN 1477 . .. WTLIR
1473 ... NSBA 1478 . . . WBZUM
1474 . . . K4XP 1479 , . . WBTN
C. W.-Phone
4247 . . . K4XP 4286 . . . UVDEX
4277 . . . G3JZG 4287 . . . WAWX
4278 . .. KADID 4288 . . . OK1DKR
4272 . . . WAHER 4289 _ . .  JAITNY
4280 . . . K1WJ 4290 . . . KBRD
4281 .. . WBABT 4291 . . . VE3EUP
4282 . . . JH4OGD 4292 . .. N4ATX
4283 ., .  WA4LOF 4293 . . . JAZETQ
4284 . WBATDH 4294 . .,  W2KLN
4285 . . . F5RU 4295 . .. WBAZRV

The complete rules for WAZ are found in the May, 1976 issue
of 0. Application blanks and reprints of the rules may be
obtained by sending a self-addressed, stamped envelope to
the WAZ Manager, Mr. Leo Haijsman, W4KA, 1044
Southeast 43rd St,, Cape Coral, FL 33904.

CQ DX Honor Roll

The CQ DX Honor Roll recognizes those DXers who have submitted proof of confirmation with
275 or more countries for the mode indicated. The top SSTV DXers are also listed. The AHRL
DXCC Country List, LESS DELETED COUNTRIES, is used as the country standard. Total
number of current countries on the DXCC list as of this listing is 318*. Honor Roll listing is
automatic when submitting application or endorsement for 275 or more countries. To remainon
the CQ DX Honor Roll, annual updates are required. Honor Roll updates may be submitted
anytime. Updates indicating “no change™ wiil be accepted.

C.W.
WEHET i aars L'y ]| B S e 313 Wl o avass 306 KB S e s b 02 MBI 296
ROEG v 315 BHEAAA i 312 MBAN . e 303 wW4BQY . ...... 301 KaMM ... 291
ON4QX ....... 315 WKL ... 309 WwWapDwaQ ... 303 WEISQ ....... 300 WABDXA ..... 291
S L] s - E "
WETP e o 317 MR e 312 [, T T R 307 WUSD s 298 NBAW . 282
GAMU .. ...... 316 FORM......... 311 KOMM ... .... 307 Wass .......: 296 OKIMP ....... 282
WAZRAU ..... 316 SMBECKS 311 OEZ2EGL 307 1 1 R ey 295 WYX i 282
DLOOH . 315 WeOK ........ 311 WADPS ....... 307 DLERG ......: 294 WAAWTG .. ... 281
G3IFKM . ...... 315 KEWR ........ 310 ZoblW .. ... 307 JHIEKS - . ... .0 254 WH2HLK-.....: 281
WeEEE .l 314 WAZEOQQ ... .. 310 14250 w308 LRIAR s 283 VETHP ... 280
XEINE .l 314 L) e R 309 e (S 304 REPYD .. ... 23 W7ZOM ..o 280
KEYRA ...... 313 MREWLG b tvia 309 VERWY 5 vl is 303 A s h iy s 202 WaQaq . 280
W3NEKM ... ... 313 BARTA ... 309 EA4LH . ....... 302 VEGERE isan 281 SHAG.. - 280
W4SSU ....... 313 REJG ...vsrasn 309 NN ot a e 301 WEFETY ... 291 1 I, ) 279
wasbDwa ...... 313 WaOLD .0 309 EHLEN s 300 GAWW.. ... 289 Kdab (.0l 278
I8BKDB .. 312 P AN e s 309 W3GG 300 e e 289 DJ2AA . ....... 277
KaMQG . ...... 312 KEBEYZ" . ..... 308 WeeD XL 300 SP5BSY ...... 268 KEBPRY ....... 277
VE3IMJ ... 312 B Pt ) e 308 XEIRE: ool 300 WBILE . i 286 IGPLN .. 275
VYESMA: -, .. 312 SMSSB . ... 308 VE3GCO 299 OE3WWB ..... 285 JHIVRQ .. ... 275
W3AZD ....... 312 SMECWK ... .. 308 Nd4MM ........ 298 NGFX ......... 284 KALSP ........ el
WWBEL - o o 312 WBYMV .......308 WSOHH 298 e S 283 KBLIG .. 275
WEEUF . .. 3z FEMb) . R T T e i v e R R e e o
SSTV
WBYEK ... ... 108 GRIAD e 1805 U R e e e e e S R A S

*Geyser Reef was deleted effective this listing.

meter beam Is a rarity in downtown To-
Kyo!

One would expect that, in the face of
severe limitations on the size of anten-
nas, the difference would be made up
through high power levels. There is no
denying that some stations are capable
of generating large amounts of r.f., but
an astounding number of JA stations
are, in fact, using the 10 to 20 watts
stipulated for the Telephone Class of
license (which is held by the vast major-
ity of JA-amateurs). The reason for this
restraint should be c¢lear: every
houshold in these super-compact
neighborhoods has a 1V, stereo, and/or
other RFl-susceptible device, almost
none of which have any protection from
high energy levels. In Japan, moreover,
the average citizen has a more direct
way of getting his TVl complaint ad-
dressed: instead of calling the JA ver-
sion of the FCC, they call the police! One
can imagine the damper placed on the
DX ambition of an 18 year old when he is
confronted by several uniformed offi-
cers backed by an irate neighbor.

One finds, to be sure, that many DXers
give up in frustration, retiring to the rela-
tive calm of two meters. Maobile opera-
tion is another haven for former DXers,
though the driving habits of some
Japanese cilizens do produce occa-
sional conversations with the police
while mobile!

Those who give up in despair, though,
are quickly replaced by new and en-
thusiastic troops eager to do battle on

The WPX Program

Mixed
658 . . . JASVXH 660 . , L SPOCTW
€59 ., .  KdKK.J 661 . . . DM2GFL
SlSl B'I
1053 . . . G3TSZ'm 1059 . . . KBAS]
1054 . . . WBSUKI 1060 . . . G4EJA
1055 ... . FACY 1061 . . . KL7HKE
1056 . . . JA3VXH 1062 . . . DM2CON
1057 . . . IBKNT 1063 . . . OE18KC
1058 . . . EPZTY
C.W.
1706 . . . FaLY 1709 . . . SP27HB
1706 . . . AA4FF 1710 . . . JH3KAI
1707 . . . VETCNE 1711 .. . DM2CED
1708 .. . SPTKTE 1712 . . . SMEAYM
WPNX
116 . . . WDAMHY 118 ... WDSGEBB
117 . . . WDOBZY
VPX

145 . . . DM-2968/L 146 . . . DM-2604/F

Endorsements:

Mixed: 400 JAIVXH, K4KKJ, DMZ2GFL, 800 WAZAUB, 1000
SPICTW, 10JX, 1100 YU20B

SSB: 300 G3TSZIm, WBSUKI, F3CY, JAGVXH, 18KNT,
EP2TY, K6AS|, G4EJA, KL7THKE, DM2CON, 400
QE18KC, 550 WA4OMQ, 1200 K2POA.

CW: 300 F3CY, JH3KAI, SMBAYM, 400 VETCNE, SP2ZHB,
DK7XX, 500 SP1ADM, 650 KOWA, WO0YZ, W10PJ,
750 WEBZ, 1100 G2GM, KEMFO.

20 meters: PAZTMS

40 meters: WAZAUB

80 meters: DM2GFL

1680 meters: YU20B

Europe: |120MF, SP2ZHB, G3TSZ/m, DM2GFL

Mo. Amer.; AAAFF

Cceania: YU20B

So. Amer.: YUZ20B,

Complete rules for WPX can be found in the May, 1976
issue of CQ Magazine. Application forms may be obtained by
sending a business-size, self-addressed, stamped envelope
to "CQ WPX AWARDS", 5014 Mindora Dr.. Torrance, Calif.

90505. U.S.A.
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The most complete directory of Amateur
Radio Equipment ever published. The all

new 1978 Edition includes specifications,
pictures, and prices of transceivers, trans-
mitters, receivers, amplifiers, power supphes
transverters, antennas tuners, towers,
meters, microphones, ke ers, ‘VFD'E. pre-
amps, test gear, etc. etc. u ham library will
be complete without a copy of the 1978

Amateur Radio Equipment D rectory.

$4.00 Postpaid (U.S.)
Canada $5.00, Foreign (Air) $7.00

KENGORE CORP. Dept.Q
9 James Avenue
Kendall Park, N. J. 08824
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SEND FOR YOUR COPY TODAY
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STEP UP TO TELREX

WITH A
|i TELREX “BALUN" FED—"INVERTED-VEE"” KIT
i THE IDEAL HI-PERFORMANCE
INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

“Balanced-Pattern”’,
to interferance ratio!

with each kit.

Telrex line, write for Catalog PL 7

Optimum, full-size doublet performance, independent of ground conditions!
low radiation angle, high signal to noise, and signal

Minimal support costs, (existing tower, house, tree).

A technician can resonate a Telrex “Inverted-Vee™ to frequency within the hour!
Minimal S/W/R is possible if installed and resonated to frequency as directed!
Pattern primarily low-angle, Omni-directional, approx. 6 DB null at ends!

Costly, lossy, antenna tuners not required!

Complete simplified installation and resonating to frequency instructions supplied

‘ For technical data and prices on complete

Telrex “Monarch™ (Trapped) L.V. Kit
Duo-Band / 4 KWP IL.V. Kit $62.50
Post Paid Continental U.S.

SYSTENY
o SCE 1921
H-\""—\—-_'—-—

Irex ——

pLEues Famm wfe o #5Ev O
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the DX front. That they are active can be
verified by looking at one’s logs; JJ1's
and JK1's will be in the majority on 15
meters now, while a few years back the
JR1's and JE1's were prevalent. The
author recently ran a whole page of
JE3's without interruption, to illustrate
this phenomenon.

These newcomers have specialized
needs, not the least of which is QSL's.
when you were a beginner, you were, as
we all were, eager for a QSL, any QSL
For many years, the Japan Amateur
Radio League has addressed this need
with an efficient QSL bureau, which it
sponsors as a membership service. This
bureau, which handles domestic and
foreign QSL's, both outgoing and incom-
iIng, has allowed JA DXers to QSL in a
very cost-effective way. Until the ARRL
outgoing QSL bureau was inaugurated,
American DXers had no such service.
That some U.S. stations, swamped by
up to 10,000 QSL requests per year, do
not QSL promptly (or at all) is a situation
which many JA's, new and old alike,
cannot comprehend. The problem is
exacerbated by the fact that the few
stations a JA "littlegun can work are the
ones most inundated by QSL requests.

Despite all these obstacles, DXing in
Japan Is an extremely popular sport.
Radio shops in the Akihabara, a discount

area of Tokyo, are packed with amateurs
seeking the latest box which will help
them sort through QRM. Applications by
the hundreds for CQ DX Awards, DXCC,
and other certificates stream from JA
amateurs every month. And the living
situation has its bright side: zoning re-
strictions are unknown in Tokyo! This.is
quite peculiar, as the destruction of the
latter days of WWII gave the opportunity
for the laying of some solid foundations
in urban planning. Any visitor to Tokyo
will testify that a seemingly deliberate
effort to the contrary was made by the
city fathers, and tribanders can be found
next to luxury apartments, atop fashion
boutiques, and within corona discharge
distance from the bullet train high vol-
tage lines!

A tew concluding operational tips are
In order. Any DX-pedition far removed
from Japan would be well-advised to
operate split-frequency when the band
IS open to JA; otherwise, their own signal
will be quickly obliterated by QRM.
Working by call areas is very effective:
rates approaching 300 QSQ's per hour
have been attained by calling for JA3's,
then JE3's, then JF3's, elc., on my sev-
eral trips to Saipan and KGBSW. It is
essential that control be kept of the
calling sequence, and limiting the
number of stations calling at any one

time is an effective tool for accomplish-
ing this. For casual operation, the ability
to utter even a few phrases of simple
Japanese will win you many friends, and
may assist when trying to cool off a
heated pile-up!

And, finally, remember . . . what may
be, to you, "just another JA QSO may
be, for the JJ1 sneaking away from her
homework, a first-ever exchange of
words across the ocean. Whether the

memory of that first DX QSO is a fond
one, or a heartbreaker is up to you.

Masa Saito, JASIEV, returned to Japan from

Marcus Island in February. He operated /JD1

and passed out a new one to many DXers.

Masa specializes in 40 meters, and has

worked all zones and over 200 countrieson 7

MHz. using a groundpiece antenna with 20
radials.
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Awards

News of certificate and award collecting

Here Is the September, "“Story of The
Month" as told by Charlie:

Charles E. Gagon, Jr., W1LQQ.
All Counties #163, 1-18-77

"My entry into this world was on July 2,
1917 in a place called Marblehead,
Massachusetts, the claimed 'Birthplace
of the U.S. Navy.’

"My introduction to ham radio was in
1936 when a friend showed me his 5
meter gear and had a contact with a
station in New Hampshire. That did it,
and in 1938 | passed the General Exam-

Special Honor Roll

(All Counties)
#184 Phil D. Wilson, WB5DPR 5-9-78.
#185 William M. Smith, W7GHT 5-25-78.
# 186 Bertha Swenson, KQITP 5-30-78.

ination, and in those days the license
arrived at my home in 9 days.

“I'tried 5 meters with loop modulation,
a bit dangerous but successful, | did
finally settlie on 40 meters with an oscii-
lator and a 210 final with about 20 watts
and a National SW-3 receiver.

“In May 1941 | entered the Navy and
spent most of the time with anti-
submarine warfare, although | was rated
as a Radioman. | carried this rating until
my final discharge in 1952.

*P.O. Box 73, Rochelle Park, NJ 07662

Charlie, W1LQQ with that happy smile.

"Back in 1942, | was married to wife
Edith and we have been going strong for
35 years. We have two children but
neither is interested in ham radio but
both have tried CB and our daughter still
has one on the air.

“"When discharged from the service, |
went to work as a technician with CBS
Electronics (now defunct), and was
promoted to Supervisor of Quality Con-
trol. | did some labratory work in the early
days of.color TV, and also with stereo

W1LQQ showing some of his equipment and
certificates.

amplifiers and cartridges. After the clos-
ing of CBS Electronics, | went to EGG in
nuclear instrumentation and from there
to my present employment in New
Hampshire, again in Quality Control.

“My introduction to County Hunting
came as a result of trying to clear the
frequency for the YLISSB system. | got
hooked with the lively activity and stuck
around to find out what was happening. |
had finished my WAZ after 35 years of
hamming, so | needed a new challenge
and this was it. Two years and 7 months
later, | was issued #163. The last County
came from Ron, K7LTV in Garfield, Mon-
tana at 2355 December 24, 1976—What
a Christmas present—thanks again,
Ron.

"The present equipment are a Yaesu
FT101E, SB200 linear, 4 band vertical
antennas, dipole for 80 and TA33Jdr up
on a 36 foot tower. (He failed to say what
happened to the nice 3 band Quad that

a manthly feature by

A. EDWARD HOPPER, W2GT

he put up in August 1973)

"l like to mobile and do so as often as
permitied, mostly weekends. |'ll be
happy to help any County Hunter with
Northern New England Counties.

"I am not so active with County Hunt-
ing at this time, but the receiver monitors
14336 when | am home and working
around the acre.

| do like contests and enter many of
them, not for a big score, to have some
fun. | love the competition of pile-ups,
when DXing. | have 258 counties con-
firmed and 260 worked in the DXCC

USA-CA Honor Roll

3000 1500 500
WBSDPR 201 WBSDPR 360 WBSDPR 1240
W2CUE 202 W2CUE 361 W2CUE 1241
WATRKN 203 WASZDZ 362 JAIGTF 1242
W/GHT 204 WEOUL 363 JASAAW 1243
K@ITP 205 1000 DJ7CX 1244

2500 WBSDPR 476 WETZN 1245
WESDPR 258 W2CUE 477 SMSCAK 1246
W2CUE 259 WDSAXF 478 KL7AF 1247
WEOUL 260 SM5CAK 479 WBIQNX 1248

2000 WEBSQNX 480 VE3FEA 1248
WB5SDPFR 305 WB2PMO 481 SV1GO 1250
W2CUE 306 WASZDZ 482 WEOUL 1251
KOGTQ 307 WEOUL 483 KEBMKA 1252
WweOUL 308
WB9OOE 309

race. | also have WAS, WAC, WA/Z,
QCWA, member #8853 of YLISSB and
MARAC #581.

To all County Hunters, many thanks
for the ones you gave me. It is about the
most demanding challenge there is in
amateur radio.”
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4 VERY IMPORTANT

announcEmenT From ([MDr=AIN])

WORLD'S LARGEST SPECIALISTS IN THE DESIGNING, DEVELOPING
AND MANUFACTURING OF *NO COIL, NO TRAP" ANTENNA SYSTEMS.

[ =2

= { .

r————
--d

|

|8 —8 4 -k -
o

(B0-10 HD)

multi-band HF communications antennas - half size - fullperformance

Were Pleased to Introduce Two New Models
Specifically Designed for the Novice or Technician

BO-I0HD [N/T). ¢ 5014012071510 metes conerage

80-40HD (N/T)

oo anlenna tunet :N;lu:--il |rlll||:'l|1'|f1'J\- FTRIIA

.].t'*-!'lllll'h'li +ﬂll‘f l:lm'tf -I'nu'llu alls tor the novice

I*'I'h“h 1dll h.lll‘.']:"- “!IFTII

® There is no better antenna at any price . .

models

69 overall length

tor BO/LH) meler coverage

Tew mumnules

can e easily

Mot 1o Scalel

| sH 150

.K613.75

re-luned lor higher license class allocations in just a

. W9QI0 ® [ had a Mor-Gain antenna and liked it extremely well . . . K4JMR

® The antenna has worked out well with very good reports . .. W2TVK ® [ can only give glowing reports about it . . . WAZIRN

® | have used these fine antennas before and see no reason to change now . .

. WO6BF ® [t has given me excellent service and

results . . . W6CZS ®] believe I have "sold"’ your antenna to almost every ham I have talked to . . . W4AHN ® [ts performance

here far surpasses any other antenna that I have had . . .
very satisfied . . . K2TSD ® Am letting everybody know that it has been doing a good job for me . .
. WEWDZ /6 ® My 75-40 has performed beautifully and I'm very happy with it . .. WBSDMB

performing just beaurtifully . .

WASGGS ® For several years | have used the Mor-Gain and have been

. FE2VW® The antenna is

® Another chap said he had also used it and that it was the greatest . . . WENSP ® [ do not hesitate to recommend the antennas
to others . . . KOSPR ® | heard a ham extolling the virtues of your antenna . . . WBOPTM ® [ worked a station last night and
the Mor-Gain was doing quite a fob for him ... WA3ITCV
T 1 ] 1 » - e
i L 1 1§
NO COILS, NO STUBS

NO CAPACITORS

MOR-GAIN HD DIPOLES ... ®One half
the length of conventional half-wave di-
poles. ® Multi-band, Multi-frequency- ®
Maximum efficiency - no traps, loading
coils, or stubs. Fully assembiled and pre-
tuned - no measuring. no cutting. ® Al
weather rated - 1 KW AM, 2.5 KW CW or
PEP SSB. ® Proven performance - more
than 15,000 have been delivered. ® Permit

75-10 HD

EXCLUSIVE

66 FOOT, 75-10
METER DIPOLES

® All models above are furnished with
crimp/solder lugs. ® All models can be fur-
nished with a SO-239 female coaxial con-
nector at additional cost. The S0O-239
male coaxial cable connector. To order
this factory installed option, add the letter

iNot to Scale)

No. 16 401 Copper Weld wire annealed so it
handles like soft Copper wire - Rated for bet-
ter than full legal power AM/CW or §SB-Coax-
ial or Balanced 50 to 75 ohm feed line - VSWR
under 1.5 to I at most heights - Stainless Steel
hardware - Drop Proof Insulators - Terrific Per-
Jormance - No coils or traps to break down or
change under weather conditions - Completely
Assembled ready to put up - Guaranteed | year
ONE DESIGN DOES IT ALL; 75-10HD - Only
$12.00 a band/

use of the full capabilities of today's 5- ‘A’ after the model number. Example: 40- Model Sk Price.  Waight _ Length-
band xcvrs. ® One feedline for operation 20 HD/A, ® 75 meter models are factory 4020 HD me';arﬂ S S
Z , i Wditonedi bsiraris i bt A $49.50 26/.73  36/10.9

on all bands. ® Lowest cost/benefit anten uned to resonate a kKHz, (SF) mo BO-40 HD BO/40 % 15 5760 41/1.15 69/21.0
na on the market today. ® Fast QSY - no els are factory tuned to resonate at 3650 7540 HD 75/40 55.00 40/1.12 66/20.1
feedline switching. ® Highest performance kHz. See VSWR curves for other reson- 75-40HD ISP} 75/40 oty iz 6er20.)
for the Novice as well as the extra-class op.  ance data. e 75/40/20 66.50 44/1.23 66/20.1
. 75-20 HD [SP) 75/40/20 66.50 44/123 66/20.1

7510 HD 75/40/20/15/10 74.50 48/1.34 66/20.1

75-10 HD (SP)  75/40/20/15/10 7450 48/1.34 66/20.1

80 10 HD 80/40/20/15/10 7650 S0/1.40 ©9/21.0

NOVICE LICENSE OPERATION. The MOR-GAIN HD Dipole is the ideal antenna for the new or Novice operator. As the Novice progresses
to higher license classes, he can easily re-tune the HD Dipole to the new frequencies of his higher frequency privileges. The HD Dipole is thus

a one-time investment. HD Dipoles are available for all Novice frequencies.
LIMITED REAL ESTATE. Where real estate for antenna installa-

tion is limited, the HD dipol€'is the ideal solution. Operation on 80/
75/40 meters is now possible since the HD dipole is only half the
length of a conventional half-wave dipole. For all around operation,
the HD dipole will outperform any trap loaded horizontal or vertical

dipole.

LEAST COST. Dollar for dollar, the HD dipoles are the highest per-
formance, least cost multi-band antennas on the market today. For
example: the 5-band 75-10 HD dipole costs less than $15.00 per

band - an unbeatable low cost.

Above Models fumished with lug terminations. Cap-female 50-239 conmector ssembly — $3.75

sdditional. Include $2.50 for Shipping & Insurance with vour order. : =
: Bank Americard, Visa, and

Mor-Gain
2200 C South 4th Street Mastercharge are available.
Leavenworth, Kansas 66048 _ = (e =W
(913) 6823142 E m VISA
Monday-Friday: 9AM-5PM CST — = ey i, - S5

Please wrile for fully descriptive 6-page brochure. Contact your favorite dealer or order direct from Mor-Gain.
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Apollo Products-Little Giant Trans Systems Tuner Kit — $122.50

ALSO AVAILABLE FACTORY WIRED AND TESTED AT $144.50

Designed and engineered after “Apollo” — “Little Giant'' 2500X-2, for an “engineered

performance” Trans Systems Tuner and Adaptations of the Lew McCoy Transmatch, with
power handling at the KW plus level!

Kit includes:

1 200 pid widespaced wvanable
with redlaniite msulaton

3.000 voits
1 200

a 1o 14

3 S0-239 coax chassis connectors
Tunes 52 ohm or 52-300-600* or

random wires

Apollo Products, Box 245, Vaughnsville, Ohio 45893

pld dual section parallel
condenser isolantited

2 finger-grip pointer
diam. white indented

!pwl: insulated shaft couplings

I heavy inductance for 10-15-20
40-B0 meters

& pvc stand-offs, 4 for condensers
and 2 for inductance

1 HD sawitch for band catchong 10
thru B0 meter coverage

1 pkg 12-gauge tinned round wire
Cabinet included — Apollo “Sha:
dow Boxes” M Kit
matic, Recammend parts layout
INFO NOTE *377 OHM and **600
OHM “"Open wire spaced ladder.
line" air dialectric,

*53 x ware diam. *"B4 x wire diam
infa only — not supplied.

413-646-3435

rated

knobs 2 includes sche-

Subsidiary ""Littie Giant Antenna Labs"'
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Award Issued

Phil Wilson, WB5DPR who made them
all endorsed all SSB, also made USA-
CA-500 endorsed, all SSB, all YLs; all 14
and all Mobiles. Also USA-CA-1000
through 2500 endorsed, all 5SB, all 14,
all Mobile and USA-CA-3000 endorsed
all SSB, all Mobiles.

Bill Smith. W7GHT made them all as
well as USA-CA-3000 endorsed all SSB,
all Mobiles with the added all A-1
endorsement to his USA-CA-1500.

Bertha Swenson, K@ITP made them
all endorsed all Phone as well as USA-
CA-3000 endorsed all Phone.

Alex Marion, W2CUE was Issued
USA-CA-500 through USA-CA-3000
endorsed all SSB, all 14 and his 500
through 1500 also endorsed all Mobiles.

Keith Harlow, WA7RKN was post-
humously issued USA-CA-3000-Plus,
endorsed all SSB.

Jim Robb, W6OUL qualified for USA-
CA-500 through 2000 endorsed all
2XSSB, all 20 and USA-CA-2500 Mixed.

Jim Latimer, WB90OOE had me send
him USA-CA-2000 endorsed all A-3.

Marge Moore, WAS5ZDZ acquired
USA-CA-1000 and 1500 endorsed, all
SSB.

Tom Ross, K9GTQ added to his col-
lection USA-CA-2000 endorsed, all
SSB. all Mobiles

ﬂannhmn Jnlanhﬁ ,?unurh |
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Canadian Islands Award

Mixed USA-CA-1000 certificates went
1o:
Jack Johnson, WD9AXF
Lars Erik Bohm, SMSCAK (#2 to
Sweden) in addition to USA-CA-500.
David Bishop, WB9QNX, who also
received USA-CA-500

DIG-WARC-Action-40-Award

Larry Taylor, WB2PMO
Mixed USA-CA-500 certificates were

received by:

Koichi Ishida, JA1GTF, (#11 to Ja-
pan)

Takeshi Yoshida, JASAAW, (#1210
JA and #1 to JAS3)

Leonhardt (Leo) Poelt, DJ7CX

Wyndell Walker, WS5TZN (ex
KANTC)
Tony Smaker, Jr., KL7AF, (#2

Award to Alaska)
Wilfried Antheunis, VE3SFEA
Adrian A. (Stag) Stackpcole,
KEMKA
Constantine (Costay) Granitsiotis,
SV1GO sent for USA-CA-500 endorsed
all SSB, all 20 (#1 Award to Greece)

Awards

Action 40 - DIG WARC Award: This
award is available to all licensed
amateurs who can prove contacts with
at least 100 different amateur radio sta-
tions within one calendar-month (Grego-
rian calendar) after November 1, 1977,
on the 40 meter amateur band. All
modes are accepted. Contest QSOs

and crossband QSOs do not count.
Split-frequency QSOs (all on 40) count.
Fee for the diploma is 500DM or 10
|IRCs. Sticker for SASE or SAE and 1 IRC.
Application must be made using special
log sheet obtainable for SASE or SAE
and 1 IRC. Awards manager: Klaus
Kleine, DJ1XP, Fasanenweg 22, D-4714
SELM-BORK, Fed. Republic of Ger-
many.

Canadian Islands Award: This attrac-
tive parchment diploma is issued in four
steps. The basic award is for working
and confirming five (5) islands. Class |l
is for 10, Class |l isfor 15 and an Award of
Excellance is given for 20 or more is-
lands or island groups. This award is In
co-operation and support of the DX
Newsheet (Geoff Watts) of England
which sponsors the |IOTA (Islands of the
Air) award program. Send log data and
$2.00 or 10 IRCs to VE3GCO, Garry
Hammond, VE3GCO, 5 McLaren Av-
enue, Lestowel, Ontario N4W 3K1,
Canada. Check list from VE3GCO for
SASE or SAE & 1 IRC, this lists 29
Islands/Island Groups. As mentioned in
last month's column, this award and
many other Canadian awards are listed
in the first, exclusive, inclusive Cana-
dian Amateur Radio Awards Directory of
over 60 pages of rules, maps, check lists
and application forms. Send $3.00, any
currency, to co-authors, VE3HLL, Eric
Walden, Gowanstown, Ontario, Canada
or to VE3GCO, Garry Hammond, 5
MclLaren Avenue, Listowel, Ontario
N4W 3K1 Canada. Oh yes, instead of the
$3.00, they will accept 15 IRCs.

Noviomagum Certificate: Thisaward is
issued by the radio-amateurs of the
Nijmegen branch of VERON, the Nether-
lands section of |LA.R.U. To obtain this
certificate, one must prove that he made
10 QS0Os on the h.f. bands or 30 QSQs
on v.h.f. or higher. QSOs made on u.h.f,
and s.h.f. count double. All QSOs must
be confirmed by QSL cards. There will
be no limitations except QSOs via re-
peaters are not valid. A copy of log data
including date, call and fequency, cer-
tified by two other licensed radio
amateurs should be sent, with Hil. 5, or
10 IRCs to: Award Manager, Postbox
1538, Nijmegen, Netherlands. QSOs

i
e AN

Dotomgum Lertdiile

g e 3 B

Noviomagum Certificate
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Propagation

The science of predicting radio conditions

smar activity continues to climb
rapidly. The Swiss Federal Observatory
at Zurich reports a monthly mean
sunspot number of 79 for May. This
results in a smoothed sunspot number of
50.5 centered on November, 1977.

A smoothed sunspot number in the
low 90's Is now expected for September,
1978.

The following is a list of the smoothed
sunspot numbers reported since the
present cylce (Cycle 21) began.

Smoothed Sunspot Numbers
Reported For Cycle 21
March 1976-November 1977

1976 1977
January 16.7
February 18.1
March 12.2 20.0
April 12.6 22.2
May 12.5 24 .2
June 12.2 26.3
July 12.9 28.9*
August 14.0 33.0*
september 14.3 38.5*
October 13:56 44 .6*+
November 135 50.5*
December 14.8
*Provisional

+Incorrectly given as 48.5 in last
month's column.

Propagation conditions on the h.f.
bands are generally quite variable dur-
ing September and early October. On
some days conditions will continue
much as they were earlier in the sum-
mer, but on other days the first signs of
wintertime conditions will be noticeable.
For this reason, this month's column
contains DX Propagation Charts for the
one month period September 15—
October 15, rather than the usual two
month span. This month's column also
contains Short-Skip Propagation Charts
for September and October.

September Propagation

During September and early October
expect a noticeable increase in 10 meter
DX openings, during the daylight hours.
Expect some fairly good openings to

*11307 Clara St., Silver Spring, MD 20902.

LAST MINUTE FORECAST

Day-ro-Day Conditions Expected For Sep!. 1978

Expected Signal Quality
Propagation Index ........ .. (4 (3) (20 (1)

Above Normal: 3, 12 A A B -

High Normal- 2, 4, 11, 13,25 A B C Cc-D
29.30

Low Normal. 1,56, 910, 14 8 c D e

19-20, 22, 24 28

D UD-E E
Below Normal: 78, 15, 17-1B,

21,23 26-27
C-E D-E E E
Distrubed: 16

Where expected signal quality is: 5 e oiacy opening

exceptionally sirong, sieady signals grealer than
59+30 dB.

B—Good opening, moderately sirong signals varying be-
tween S9 and 59+ 30 dB., with little fading or noise

C—Fair opening, signals between moderately strong and
weaak, varying between S3 and S9, some with fading
and noise.

D—Poor opening, with weak signals varying between S1
and 53, and with considerable fading and noise.

E—No opeming expected.

HOW TO USE THIS FORECAST

1. Findpropagation index associaled with particular band

opening from Propagation Charts appearing on the
following pages

2 With the propagation index, use the above lable to find
the expected signal quality associated with the band
opening for any day of the month. For example, an
opening shown in the charts with apropagation index of
(3) will be fair (C) on Sept. 1st, good (B) on the
2nd, excellent (A) on the 3rd, good (B] on the
4th, etc.

For updated information dial Area Code 516-883-6223
for DIAL-A-PROP. subscnbe 10 bi-weekly MAIL-A-PROP

P.O Box 1714, Silver Spring, MD. 20902

the Caribbean and South America, and to
the South Pacific area and the southern
and central portions of Africa, particu-
larly during the afternoon hours. When
conditions are HIGH NORMAL, or bet-
ter, openings should be possible to most
other areas of the world as well.

A considerable improvement is ex-
pected for DX propagation on 15 me-
ters. With steadily increasing solar activ-
ity, a greater number of DX openings are
expected this year as compared to the
past several years. The band should
open for DX shortly after sunrise, and
remain open until after sundown. Open-
ings should be possible to all areas of
the world, with conditions best towards
Europe and the northeast before noon,
and to the rest of the world during the
afternoon hours. Openings towards the
South Pacific, Australia, New Zealand
and the Far East should be possible well
into the early evening, particularly when

a monthly feature by
GEORGE JACOBS, W3ASK

conditions are HIGH NORMAL, or bet-
ler.

It may be atoss-up between 15 and 20
meters for the best DX band during the
hours of daylight in September and early
October, but the edge will probably go
to 20 meters. Look for the band to open
for DX at sunrise and remain open in all
directions for a few hours. It should be
possible to work into many areas of the
world throughout the daylight hours, but
look for a peak in DX propagation condi-
tions during the afternoon hours. Twenty
meters should remain open for DX dur-
ing much of the hours of darkness as
well. Nighttime conditions will favor
openings towards the south and to trop-
ical areas, but some openings will also
be possible to other areas of the world,
particularly when conditions are HIGH
NORMAL, or better.

Expect an improvement in nighttime
DX conditions on 40, 80 and 760 meters
during September and early October.
This results from the increasing hours of
darkness and a seasonal declipe in the
static level. Forty meters should be best
for worldwide DX from sunset through
the sunrise period. Check 80 and 160
meters during the hours of darkness,
particularly for an hour or so before local
sunrise.

For short-skip propagation during
September and early October, use 80
meters during the day for openings
shorter than 250 miles, and either 80 or
160 meters at night. For distances be-
tween 250 and 750 miles try 40 meters
during the day and 80 meters at night.
For openings between 750 and 1300
miles best bet should be 20 meters
during the day, 40 meters from sundown
to Midnight, and 80 meters from Mid-
night to sunrise. For openings beyond
1300 miles, try either 15 or 20 meters
during the day, and 40 meters during the
hours of darkness. Check 70 meters for
some fairly good openings beyond 1300
miles during the afternoon hours, par-
ticularly when conditions are HIGH
NORMAL, or better.

Equinoctial Propagation

The fall, or autumnal equinox will
occur on September 22. This is the day
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on which the sun will cross the plane of
the earth’'s equator asitappears to travel
from northern to southern skies. On this
day the hours of daylight and darkness
are equal in length throughout the world.
Sunrise should take place at approxi-
mately 6 a.m. local time and sunset at
about 6 p.m. local time, no matter where
you are in the world.

The effects of the equinox are felt on
h.f. propagation from about mid-
September through early October. Dur-
ing this period, the characteristics of the
ionosphere are similar over large areas
of the world, and this is usually the best
time of the year for DX openings be-
tween the temperate regions of the
northern and southern hemispheres. A
similar period occurs during the spring
equinox, which is centered on March 21.

Expect considerably more frequent
openings from mid-September through
early October between the USA and
South America, to the South Pacific area
and Australasia, to southern Asia, and to
southern Africa and Antarctica. Open-
ings to these areas should improve on all
bands, but will probably be most notice-
able on 20 and 15 meters during the day
and on 40 meters at night. These
equinoctial-type openings may follow
either the long or the short great circle
path. The best times for these openings
should be the twilight periods around
sunrise and sunset, but they will occur at
other times as well.

V.h.1. lonospheric Openings

Conditions for trans-equatorial, or
TE-scatter propagation are expected to
peak during the equinoctial period. Six
meter openings, and some 2 meter
openings as well, should be possible by
this propagation mode between the
southern tier states and deep South
America. The optimum time for TE open-
ings is between 8 and 11 p.m., local
time. Openings can last from a few min-
utes to a few hours, signals can vary
between very weak and moderate, with
flutter fading almost always present.
While TE propagation favors the soulh-
ern third of the country, during Septem-
ber some 6 meter openings should be
possible from most other areas as well.

Although summertime sporadic-E
ionization should fall off considerably
during September, an occasional 6
meter short-skip opening may still be
possible over distances ranging be-
tween approximately 1000 and 1300
miles. Best time to check is before noon
and again during the early evening.

There is usually an increase in auroral
activity during the equinoctial period, so
expect some fairly frequent 6 and 2
meter auroral-type openings during
September and early October. The best
times for such openings should coincide
with periods of radio storminess on the
h.f. bands. Check "Last Minute Fore-

cast” at the beginning of this column for
those days during September expected
to be BELOW NORMAL or DISTURBED.

No major meteor showers are ex-
pected during September, but some
minor ones may permit meteor-scatter
type openings on the v.h.f. bands from
September 19 through the end of the
month.

CQ DX Contest Special-1978

This year's CQ Worldwide DX Contest

will be held on the following dates:
October 28-29 Phone Section
November 25-26 C.w. Section

As for the past 27 years, next month's
Propagation column will be devoted to a
special, comprehensive forecast which
will focus on both sections of the Con-
test.

For those who desire a more in-depth
analysis, a special two-month subscrip-
tion to MAIL-A-PRORP (five issues), cov-
ering both sections of the Contest, will

HOW TO USE THE SHORT-SKIP CHARTS

1. In the Short-Skip Chart, the predicted times of
openings can be lound under the appropnate distance
column of a particular Meter band (10 through 160
Meters), as shown in the left hand column of the Chart.
For the Alaska and Hawail Charts the predicted times of
openings are found under the appropriale Meter band
column (10 through 40 Meters) for a particular geogra-
phical region ol the continental USA, as shown in the left
hand column of the Charts. An * indicates the best time
to listen for 80 meter .

2. The ation index is ihe number that appears
in ( ) after the time of each predicted opening. On the
Short-Skip Chart, where two numerals are shown within
a single set of parenthesis, the first appilies to the shorter
distance for which the forecast is made, and the second
to the greater distance. The index indicates the number
of days during the month on which the opening is
expected o take place, as follows:

(4) Opening should occur on more than 22 days

- H *  between 14 and 22 days

12] i ] 1] hlhh"ﬂﬂn'fﬂ.nd 13 ﬂﬂjfﬂ

P1)i] o = “  onless than 7 days
Refer to the "Last Minute Forecasi™ at the beginning of
this column for the actual dates on which an opening
with a specific propagation index is likely to occur, and
the signal quality that can be expected.

3. Times shown in the Charts are in the 24-hour
system, where 00 is midnight: 12 isnoon; 01is 1 AM_;
13is 1 P.M,, etc. On the Shon-Skip Chart appropriate
daylight time is used at the path midpoint. For example,
on a circuil between Maine and Florida, the time shown
would be EDT; on a circuil between N.Y. and Texas, the
time al the midpoint would be COT, etc. Times shown in
the Hawali Chart are in HST. To convert to daylight time
inother USA time zones, add 3 hours inthe PDT zone; 4
hours in the MDT zone; 5 hours in CDT zone, and 6
hours in the EDT zone. Add 10 hours to convert from
HST to GMT. For example, when it is 12 noon in
Honoilulu, itis 15or3P.M.in Los Angeles; 18or 6§ P.M_in
Washington, D.C.; and 22 GMT. Time shown in the
Alaska Chart is given in GMT. To convent to daylight
time in other areas of the USA, subtract T hours in the
PDT zone; 6 hours in the MDT zone; 5 hours inthe CDT
zone and 4 hours in the EDT zone. For example, at 20
GMT itis 18 or 4 P.M. in N.Y.C,

4. The Short-Skip Chart |s based upon a transmitted
power of 75 walts c.w. or 300 watts p.e.p. on sideband;
the Alaska and Hawaii Charts are based upon a trans-
mitter power of 250 watls cw. or 1 kw p.e.p. on
sideband. A dipole antenna a quarter-wavelangth above
ground is assumed for 160 and B0 melers, a half-wave
above ground on 40 and 20 meters, and a wavelength
above ground on 15 and 10 meters. For each 10 db gain
above these reference levels, the propagation index will
increase by one levei; for each 10db loss, it will lower by
one level.

5. Propagation data contained in the Charts has been
prepared from basic data published by the Institute for
Telecommunication Sciences of the U.S. Dept. of
Commerce, Boulder, Colorado, 80302.

be available for $6, postpaid in the USA,
Canada and Mexico. Elsewhere in the
world, this special subscription is avail-
able for $8, airmail postpaid. All pay-
ment should be made by US dollar check
or postal money order, and remitted to:
MAIL-A-PROP, 11307 Clara Street,
Silver Spring, Md. 20902.

MAIL-A-PROP is a bi-weekly newslet-
ter containing detailed day-to-day
propagation forecasts for the h.f. bands
for a two week period in advance. These
forecasts have achieved a relatively
high level of accuracy during the past
four years. The format changes a bit with
each issue, so that over a period of time,
band-by-band, continent-by-continent
and major time periods throughout the
day are covered with detailed forecasts
and analysis. Short-skip forecasts are
given monthly. Newsworthy items con-
cerning radio propagation, solar activ-
ity, progress of the sunspot cycle, v.h.f.
lonospheric band openings, schedules
of meteor showers, etc., are also in-
cluded. MAIL-A-PROP is written in sim-
ple language and is intended for the
radio amateur, the shortwave listener
and the professional user of the h.i.
spectrum.

An annual subscription to MAIL-A-
PROP, 26 bi-weekly issues, is $25 post-
paid in North America. Outside North
America, the postpaid airmail subscrip-
tion rate is $35. All payments should be
made in US dollars.

A free sample copy of MAIL-A-PROP
Is available for a stamped, self-
addressed envelope.

.73, George, W3ASK

CQ Short-Skip Propagation Chart
September & October 1978
Local Daylight Savings Time

At Path Mid-Point (24-Hour Time)

Band
(Meaters) Distance Between Slations (Mies)
# 250-750 1 1
10 W'H_m
10-13 (1- 10-13 (2
1315 (1 13-15
15-16 (1-2)| 1516 -g;
16-21 (0-1)| 16-17 (1-
17-19 (1)
19-21 (1-0)
16 | Nil 08-10 (0-1) | 08-09 (1) Dﬁ-ﬁ{g
10-15 09-10 (1-2)| 09-10 (2-3
15-21 (0-1)| 10-15 10-11 (4-3
1517 (1-4)| 1117 (4
17-18 (1 17-18
18-20 (1 18-19 (2-3)
20-21 (1) | 1920
21-08 (0-1)| 20-21 (1
21-08 (1-0)
20 | 12-14 (0-1) | 08-09 (0-1) | 06-08 (1-2)| 06-08 l
14-16 (0-2) | 09-10 (0-2) | DB8-09 (1-3) | 08-00
16-22 (0-1) | 10-11 (0-3) | 09-10 (2-4)| 09-14 (4-2
11-12 (0-4) | 10-11 (3-4)| 14-16 (4-3
12-14 (1-4) [ 11-18 (4) | 16-19 (4)
14-16 (2-4) | 18-19 (3-4)| 19-21 (3-4)
16-18 (1-4) | 18-22 (2-3)| 21-22 (3)
18-18 (1-3) | 22-00 (1 22-23 (2-3)
19-22 (1-2) | 00-06 (1) | 23-00 :
22-08 (01 00-06 (1
40 | 08-10 (1-3) | 08-10 (3-4) | 08-10 (4-2) | 08-10 (2-1
10-12 (2-4) | 10-12 10-12 {3—1 10-16 (1-0
12-18 12-16 (4-2) | 1216 (2-1) | 16-18 (21
18-19 16-18 16-18 18-19
1921 (1 18-19 18-19 19-20
21-06 (0-1) | 19-21 (2-4) | 19-20 (4-3) | 20-21 (4-3)
06-08 (0-2) | 21-23 (1-4) | 20-23 (4) | 21-03 (4)
23-03 (1-3) | 23-03 (3-4) | 03-05
03-06 (1-2) | 03-06 (2-3) | 05-06 (3)
06-08 (2-3) | 06-08 06-08 (4-3)
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12-19 (4-3) | 12-17 3-1 1?-19:211 17-19 (1 18-20 (2) 1&12[: 06-07 (1)°
19-23 i:-l] . 1718 (3 19—21, 19-21 l } PROPAGATION CHARTS 20-21 (1) | 17-20 :
23-05 (3-4) | 19-21 21-22 (4-3) | 21-22 (3-2) _ _ 22 (2
05-07 (2-3) |21-05 {4:: 22-04 (4) | 22-04 (4-3) 1. Use Chart appropriale 10 your transmitter location. The 22 uu 1)
uﬂ-u?}g-ﬂ mr‘;g} n-s-u?g? L inHHLE.E.LE._KF‘B;n.ILG: South 09-15 (1) | 09-14 (1) | 08-10 (3) | 01-02 (1)
o L e Contral A ot n the 5. 5 and 0 aress: the Westem | Paciic & | 1517 (2) | 14-18 (2) | 10-12 (2) | 02-03 2
160 | 17-19 (1-0) | 18-20 (1-0) |20-21 (1-0) | 21-23 (1-0) USA Chari in the 6 and 7 : and with m 1 loss New 17-19 (3) | 18-20 (3) 'fEEﬂ’ 03-06 (3)
19-21 (2-1) |20-21 (1) |21-23 (3-1) | 23-03 (3-2) dEsts e e v ewha Zealand | 19-20 (2) | 20-21 (2) 2) | 06-08 (2)
21-06 (4)  [21-03 (4-3) |23-03 (3) | 03-06 (1) GCCURCY Wi Ia K140 A0d KLY Sraas. 2021 (1) | 21-22 (1) | 23-03 (3) | 08-09 (1
06-08 (3-2) |03-06 (3-2) |03-06 }z 1) | 06-08 (1-0) 2. The predicted times of openings are found under the ua-n? 03-05 (1)*
08-10 {E—Ti 06-08 2-1! appropriate meter band column (15 through 80 Meters) for a 05-07 (2)*
10-12 {1-0) |08-10 (1-0 particular DX region, as shown in the left hand column of the 07-08 (1)3
E::;::;;;n indicates the best time to listen for 160 meter Austral I g_ 13 : ?E‘ : .} :r} g; ?? % gfgdﬁ %
% oot S meatare e | T |ERE|Gag | i =a
after me ach p ing. The index . 20 (3 . :
Septemper & DEtDbEI’. 1978 indicates the number of days during the month on which the 20-21 (2) | 16-18 (2) | 08-08 (1)
Openings Given GMT # opening is expected to take place as follows: 21-22 (1) | 18-21 (1) | 04-05 (1)*
> == = e (4) Opening should occur on more than 22 days ﬂ_ﬁ g gg:gg %
Matars fkairs Meters Meters {3) Opening should occur between 14 and 22 days 01-03 (2
(2) Opening should occur between 7 and 13 days 03-07 1‘
Eastern 19-22 (1)| 17-19 (1)| 12-15 (1) | G8-12 (1) (1) Opening shouid occur on less than 7 days
Slates 19-23 (2)| 18-21 {1] Refer to the “Last Minute Forecast” at the beginning of this | Caribbean,| 10-11 (1) | 08-09 (1) | 04-D6 (1) | 19-20 (1)
o %&Eﬁ E‘ o sy ealidesdriricicdeipbatpiy put il BV F;t 9013 (3) | 07-08 (3) | 21-04 (8)
0102 (2 o e andthe | e | 1718 (2) | 13-18 (4) | 08-10 (4) | 04-06 (3
: - Countries | 18-19 (1) | 18-19 (3) | 10-15 {2) | 06-07 (2)
4. Time m_m the M are l_ﬁﬂ'ﬂ' 24-hour 5rltlm. of South 19-20 [Ei 15-17 (3 07-08 11]
Centrai 20-00 (1)| 17-19 (1) 1:}22 (1) | 08-11 (1) where 00 is midnight; 12isnoon; 01is 1 AM_, 13is 1P M., | America 20-21 (1) | 17-22 4} 21-23 (1)*
States 19-21 (2 iE! 11-13 El elc. Appropriate dayiight time is usednot GMT. To convert 10 22-03 (3) | 23-04 (2)"
g;:g{-‘i g na_m &) :ﬂ;i:l' GMT, add tothe times shown in the appropriate chart 7 hours 03-04 (2) | 04-06 (1)*
01.02 (1| 04-06 “] mF'nsze_ .Ehu-ummHDTIunu.shmrstDTInljll.and — 09-10 (1) | 08-09 (1) | 11-16 (1) | 21-00 (1)
4 hours in EDT Zone. For example, 14 hours in Washington, | g pt. | 30.42 (2) | 08-11 (2) | 16-17 (2) | 00-05 (2)
Western 20-22 (1)| 18-21 (1 1513{ 08-11 (1) D.C. is 18 GMT. When it is 20 hours in Los Angeles, it is 03 Paraguay, | 12-14 (1) | 11-14 (1) | 17-20 (3) | 05-07 (1)
States 22-01 {2} 21-22 (2}| 18-20 3; 11-14 (2 GMT, etc. Brazil, 14-15 (2) | 14-16 (2) | 20-01 (4) | 01-06 (1)
01-02 (1)| 22-00 (4)| 20-00 (2) | 14-16 1E 5. The charts are based upon a transmitter power of 250 | Chile, 15-17 (4) | 16-17 (3) | 01-03 (3
00-01 (3)| 00-02 {EE 11-14 (1)* watts ¢.w., or 1 kw, p.e.p. on sideband, into a dipole antenna | Argentina, | 17-18 (3) | 17-19 (4) | 03-04 (2
01-02 (2)| 02-03 (4 a quarter-wavelength above ground on 160 and 80 meters, | & Uruguay | 18-19 (1 ‘1?9'2':' 3) ﬂ-l«ﬂg 1
02-03 (1 E_E‘; g and a half-wave above ground on 40 and 20 meters, and a 2?‘%; :}'g Eg:?u g
05-07 (1 wavelength above ground on 15 and 10 meters. For each 10 10-11 (2)
db gain above these relerence levels, the propagation index
will increase by one level: for each 10 db loss, it will lowerby | McMurde | 16-18 (1) | 12-15 (1) | 16-18 (1) | 23-01 EH
HAWAII O Antargiica 1819 (3) | 2123 (3) | 04-08 (1
6. Propagation data, contained in the Charts has been 5 " .
September & qut}er 1978 prepared from basic data published by the institute For 1920 ﬁ 2301 ﬁ 04-06 (1)
Dpenings Gluen in Telecommunication Sciences of the U.S. Dept. of Com- 07-09 (1
Hawaiian Standard Time # _
== 1 5 e Time Zones: CDT & MDT
East 08-10 (1) IJ? 11 11-13 (1 :';%m{u (24-Hour Time)
arm
States 10-13 (2)| 11-12 }2} 13-14 (2) | 20-22 (2) CENTRAL USA TO:
13-14 (1)| 12-14 14-18 2} 22-00 (3
14-15 2 15-2ﬂi 00-02 (2 Northern | ©09-12 (1)| 08-09 (1) | 03-06 (1)]| 18-20 (1) 10 15 20 40/80
1516 (1 02-03 (1 Europe & 09-10 (2) | 06-08 2; 20-04 2; Meters  Meters  Meters  Meters
} 10-21 (1)* Eurogaan 10-12 (3) | 08-11 (3 N-Dﬂi1
ﬂ'.huﬂ 21-00 (2)° uss 12-13 (2) ) 11-13 ]I 21-04 (1)* Westermn 09-12 (1)| 0810 1; 06-07 (1)| 18-20 (1
00-01 (1)* 13-15 (1) | 13-17 (3 & Central 10-11 (2)| O7-10 (2)| 20-23 (2
17-18 Europe 11-13 (3)]| 10-13 (1)| 23-01 (3
Central DB-1DE1 07-10 (1)| 08-13 (1) | 18-20 1; 18-20 & North 13-14 E; 13-14 (2)| 01-02 (2
States 10-14 EE 10-12 (2)| 13-14 (2) | 20-22 (2 Africa 14-16 (1) | 14-16 (4) | 02-03 (1
14-16 (1) | 12-16 (3)| 14-15 (3) | 22-02 (3 Eastern 10-13 (1)] 08-09 (1) | 07-09 (2) ]| 19-21 (1 16-17 (3)| 21-23 (1)*
16-17 (2)| 15-18 (4) | 02-04 (2 Maditer 09-12 (2)| 09-15 (1) ]| 21-00 (2 17-20 (2) | 23-01 F;'
17-18 (1)| 18-19 (3) | 04-05 (1 ranean & 12-14 (3) | 15-17 (2) ] 00-01 (1 20-23 (1)| 01-02 (1)*
19-21 (2} | 19-21 (1)* Middle 14-16 (2) | 17-20 (3) | 22-23 (1)*
21-04 (1) | 21-00 (2)* | East 16-17 (1) | 20-21 (2) Northern | 08-11 (1)| 08-10 (1)]| 06-07 (1) | 20-23 (1
04-09 (2) | 00-02 (1)* 21{3 1 Europe 10-12 (2) | 07-10 (2) | 23-01 (2
zt & 12-14 (1)]| 1012 {1} | 01-02 1;
Westem 08-09 (1)] O7-09 (1)) 10-12 (2) | 18-19 (1 u1q:r 1) European 12-13 (2) | 22-01 (1)*
States 09-10 {2) usum{z 12-14 (3) | 19-20 (2 USSR 13-15 (3
10-15 (3) | 10-13 (3 141&{ 20-02 (4 Western | 11-13 (1)| 07-09 (1) | 05-08 (2) | 20-23 (1) 15-16 (2
15-16 (2) | 13-15 (4) | 18-20 (3) | 02-04 (3 Africa 13-14 (2)| 09-13 (2) | 08-15 (1) | 23-02 (2) 16-18 11
16-17 (1} | 1516 (3) | 20-00 (2) | 04-05 (2 14-16 (3)| 13-15 (3) | 1517 (2) | 02-04 (1) 20N
16-17 {E 00-05 (1) | 0506 (1 16-17 (2)| 15-17 (4)| 17-18 (3) | 00-03 (1)*
17-19 (1) ; 05-06 19-20 (1)* 17-18 {(1)| 17-18 (3) | 18-21 (4 Eastemn 10-12 (1) | 08-10 (1) | 06-07 (1) | 20-23 (1)
06-10 (3) | 20-22 (2)* 18-19 (2) | 21-23 (3) Meditar- 10-13 (2) | 07-09 (2) | 21-23 (1)*
22-02 (3)* 18-20 (1) | 23-03 (2) ranean & 13-14 (1) | 09-15 (1
02-04 (2)* 03-05 (1) Middle 15-18 (2
04-05 (1)* East 18-21 (1
: : Easten & | 13-15(1)| 08-09 (1) | 12-14 (1) | 20-02 (1) 21-23 (2
# See explanation in “How To Use Short-Skip Charts” in | Central | 15-17 (2)| 09-13 (2) | 14-17 (2) | 00-01 (1)* 23-00(1)
box at the beginning of this column. Alrica 17-18 (1) | 13-15(3) | 17-21 (3)
he Alaska and Hawaii P ation Charts are In- 1517 (4) | 21-01 (2
Note: fandied for distances greater than 1300 miles. For 1718 (3)| 61-02 (1 Western | 11-13 (1)| 07-10 (1) | 05.08 (1) | 20:23 (1)
shorter distances, use the preceding Short-Skip :g_;g ?; rica 15::? % 1';31:15 e e sl ot 1l
Propagation Chart. 15-17 (4) | 15-17 (2) | 23-01 1}-
* Indicates best time to listen for BO Meter openings. Open- | Southern | 09-11 (1)| 08-11 (1) | 14-16 (1) | 19-22 (1 17-18 (2) | 17-18 (3
Ings on 160 Meters are also likely to occur during those | Africa 11-13 (2)| 11-12 (2) | 16-19 (2) | 22-00 (2 18-19 (1) | 18-19 (4
times when B0 Meter openings are shown wnhafurmm 13-14 (1)| 12-13 3? 19-23 (3) | 00O-02 (1 19-22 (3
rating of (2), or higher. 13-15 (4) | 23-01 (2) | 23-01 ﬁ_g? -?,
15-16 (3) | 01-02 (1
September 15-October 15, 1978 1617 (2} | 0608 (1
- : . 17-18 (1
Time ZDnefEEF:IijF:lr EJZ:E;I-"T%" Time) 8 (1) Eastern & | 12-15 (1) | 09-11 En 1315 (1) 21-00 (1)
: Central 09-11 (1) | 09-10 (1) | 07-08 (1) | 05-07 (1) Central 11-15 (2) | 151
EAS & South 19-21 }1] 10-12 (2) | 08-10 (2) | 20-23 (1) Africa 15-16 (3) | 17-19 (3)
10 15 20 4080 Asia 12-13 (1) | 10-12 (1) 16-17 (2) | 19-21 (2)
Meters | Meters | Meters | Meters 20-22 (1)| 17-19 (1) 17-18 (1) | 21-22 (1)
ot iz 0| 5 Th 0 25 8| 830 25
tral 11-12 (2) (2) )
& North 14-15 (3) | 10-12 (2) Southeast | 11-13 (1) | 09-11 (1) | 06-07 (1) | 06-08 (1) Africa 11-13 (2) | 09-12 (2) | 08-14 (1) | 21-23 (2)
Atrica 15-16 (2) | 12-15 (3) | 02-03 [3} Asia 18-20 (1) | 14-16 (1) | 07-10 (2) 13-14 (1) | 12-13 (3) | 14-16 (2) | 23-01 (1)
18-17 (1) | 15-17 (4) | 03-04 (2 18-19 (1) | 10-12 (1) 13-14 (4) | 16-19 (3) | 21-23 (1)
17-19 (3) | 04-05 (1 19-20 (2) | 15-18 (1) 14-15 (3} | 19-21 (2)
19-20 (2) | 20-22 (1) 20-21 (1) | 20-21 {1: 15-16 (2) | 21-23 (N
20-21 (1) | 22-01 (2)* 21-23 (2 16-17 (1) | 23-01 (2
01-04 (1)* 23-01 (1) 01-02 (1)
September, 1978 o CQ o 77




GEM-QUAD FIBRE-GLASS
ANTENNA FOR 10, 15, and 20 METERS

Two Elements $139
'\ Extra Elementss99

Priceis
F.O.B. Transcona

INCLUDES U.S.
Customs Duty

KIT COMPLETE
WITH

* SPIDER

\ (e ARMS

e WIRE

e BALUNKIT

« BOOMWHERE
NEEDED

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements now — a third

and fourth may be added later with
little effort.

Get a maximum structural strength

with low weight, using our “Tride-
tic” arms.

QEM QUAD PRODUCTS LTD.

Transcona, Manitoba, Canada R2C 2Z5
Box 53 Telephone (204) 866-3338

CIRCLE 17 ON READER SERVICE CARD

2 METER CRYSTALS ?

MANY IN STOCK /
FOR THESE RADIOSON

STANDARD ARRL ﬁ
REPEATER FREQUENCIES ﬁ
Y

Clegg HT-146 ()
Drake TR-22 Y/
Drake TR-33 (rec only)

Drake TR-72

Genave

Heathkit HW-2021 (rec only)
Heathkit HW-202

lcom/VHF Eng

Ken/Wilson

Lafayette HA-146

Midland 13-505

Regency HR-2

Regency HR-212

Snnur 1802.3-4, 3601
Standard ‘IGEIBEE
Standard Horizon
Swan FM 2X

Tempe FMH
Trio/Kenwood
Trio/Kenwood TR2200
Trio/Kenwood TR7200

$3.95 each

in quantities of 10 or more, $3.50 each

Certified check or money order

only ... NO COD’%
Rolin Distributors
F.O. Box 436, Dunelien, N.J. 08812
(201) 469-12189

CIRCLE 34 ON READER SERVICE CARD
78 ® CQ e September, 1978

Cantral 09-11 (1) | 09-11 (1) | O7-08 (1) | 06-08 (1) Western & | 11-12 (1) | 08-10 (1) | 06-07 (1) | 21-00 (1)
South 18-20 (1) | 18-19 (1) | 08-10 (2) | 19-21 (1) Central 12-14 (2] | 10-13 (2) | 07-09 (2)
Asia 19-21 (2} | 10-12 (1 Africa 14-15 (1) | 13-16 (3) | 09-14
21-22 (1) | 17-19 (1 16-17 EE 14-15 Ezl
19-21 (2 17-18 (1) | 15-18 (3)
21-23 (1 16-18 (4)
18-20 (3)
Southeast m—tzu; 09-11 (1) | 06-08 (1) | 05-09 (1) 20-22 (2)
Asia 18-20 (1) | 14-17 (1) | 08-10 {EE 22-00 (1)
17-19(2) | 10-13 (1
19-21 (1) | 18-21 (1
g EE Eastern | 11-14 (1) | 10-13 (1) | 07-09 (1) | 2022 (1)
Africa 13-16 (2) | 12-15 (1)
16-17 (1 15-19,2;
Far East | 17-18 (1) | 10-16 (1) | 07-08 (1) | 03-05 (1 18-21
18-18 2} 16-18 (2) | 08-10 (3) | 05-08 (2
oot e 232 ) Geda
3 Southemm | 10-13 (1)]| 07-09 (1)| 05-07 (1)| 19-22 (1)
21-22 (1 ga-gg 2 Africa 09-11 (2)| 07-00 (2
02 (1 11-13 (3)| 08-10 (1
13-15 (2)]| 12-14 (1
South | 13-15 (1) | 0813 (1) | 07-08 (2) | 00-01 (1 e l] B4
Pacific 15-17 (2) | 13-17 (2) | 08-11 (3) | 01-06 (3 18-19 (2)
Zealand 19-20 (2) | 19-20 ﬂi 13-18 (1) | 08-09 (2) 22.00 (2)
21-23 (1) | 20-22 (3) | 0=2-04 (1)*
22-00 (4) | 04-07 (2)* |
00-01 (3) | 07-08 (1)
MEEI Central 17-19 (1) ] 0B-11 (1) | 07-08 (1) | 06-08 (1)
03-07 (1 & South 16-17 (1) | 08-11 (2) | 19-21 (1)
Asia 17-19 (2)| 1113 (1
19-21 (1) | 17-19 (1)
Austral 14-16 (1) | 09-11 (1) | 16-18 (2) | 02-03 (1) 18-21 (2)
asia 16-18 (2) | 13-17 (1) | 18-21 (1 0341512 21-23 (1)
18-19 (3) | 17-18 {2) | 21-23 (2) | 05-07 (3
19-20 (2) | 19-20 (3) | 23-03 (3) | 07-08 (2
20-21 (1) | 20-21 (2) | 03-04 (2) | 08-09 (1
21-22 (1) | 04-07 (1) | 05-06 (1)* Southeast | 16-19 (1) | 10-11 {1 05-07 (1) | 01-03 (1
07-09 (2) | 06-07 (2)* | Asia 11-13 (2) | 07-09 (3) | 03-06 (2
09-11 (3) | 07-08 (1)* 13-16 (1) | 09-11 (2) | 06-08 (1
11-13 (2 16-18 iz 11-12 (1) | 03-06 (1)*
13-16 (1 18-21 (1) | 21-23 (1
23-01 (2
01-02 1
Caribbean,| 09-10 (1) | 07-08 (1) | 07-10 (4) | 19-20 {1}
Central 10-11 (2) | 08-10 (2) | 10-12 (3) | 20-21 (2
America | 11-13 10-13 (3) | 12-15 (2} | 21-01 (3
& Northemn| 13-16 (4) | 13-17 (4) | 1517 (3 m-ﬂﬁu Far East | 16-17 (1) | 14-15 (1) | 07-08 (1) | 01-03 (1)
Countries | 16-18 z: 17-18 (3) | 17-22 (4 g 17-18 (2) } 1517 (2) | 08-09 (2) | 03-07 (2)
of South | 18-19 (1) | 18-20 22-01 06-07 ‘} 18-19 (1) | 17-19 (3) | 09-10 (4) | 07-08 (3)
America 20-21 (1) mm 2 07-08 (1) 19-20 (2) | 10-13 08-09 (1)
E 20-23 (1)* 20-21 (1) ]| 13-15 (2) | 03-05 (1)*
n5-n1 (2) | 23-05 (2)* 15-211{11 05-07 (2)*
05-06 (1)° H o7-08 (1)*
m-m
Peru, 09-10 (1) | O7-08 (1) | 04-08 (1) | 21-00 (1) 01-03 (1)
Boiivia, 10-13 (2) | 08-11 (3) | 08-10 (2) | 00-04 (2)
F‘ala?my. 13-15 (3) | 11-15 E: 10-16 (1) | 04-06 (1)
Brazil, 15-17 (4) | 15-16 16-18 (2) | 01-05 {1)*
Chile, 17-18 (2) | 16-19 (4) | 18-20 } South 11-13 (1) | 08-11 (1) | 13-18 (1) | 21-22 (1
tina | 18-19 (1) | 19-20 (3) | 20-23 (4 Pacific 13-15(2) | 11-13 (3) | 19-21 (2) | 22-23 :'2
& Uruguay 20-21 (2] | 23-02 :1] & New 1617 (3) | 13-17 (2) | 21-23 3} 23-00 (3
21-22 (1) | 02-04 (2 Zealand 17-19(2) | 17-19 (3) | 23-01 (4) | DO-05 (4
19-20 (1) | 19-21 (4) | 01-03 (3) | 05-07 (3
21-22 (3) | 03-05 (2) | 07-08 (2
McMurdo | 15-18 (1) | 11-16 (1} | 08-09 (1) | 00-03 (1) 22-23 (2) | 05-06 (1) | 08-09 (1
Sound, 16-18 (2) | 17-19 (1) | 03-05 2; 23-01 (1) | 06-07 (2) | 23-02 (1)*
Antarctica 18-18 (3) | 19-20 (2) | 05-07 (1 07-08 {3 02-06 (2)*
19-20 (2) | 20-23 (3) | 04-06 (1)* 09-13 (2 as.mh}'
20-21 (1) | 23-00 E;
00-03 (2
Austral 14-15 (1) | 08-10 (1} ] 19-21 (1) | 01-02 (1)
asia 15-17 (2) | 13-17 (1) | 21-23 (2} | 02-03 (2
17-19 (3) | 17-19 (2) | 23-01 (4) | 03-06 (3)
19-20 (2} | 19-21 n1-u:a=a 06-08 (2
20-21 (1} | 21-22 (2 08-09 (1
22-23 (1) | 04-07 (1) | 02-D4 (1)*
07-08 (2) | 04-06 (2)"
08-10 (3} | 06-07 (1)*
_ 10-12 {2)
Time Zone: PDT (24-Hour Time) 12-13 (1)
WESTERN USA TO:
10 15 20 40480 Caribbean, | 08-10 (1) | 07-08 (1) | 06-08 (4) | 19-21 (1
Meters Meters Maters Meters m 1.5..1; 2 m.:g g %15 1) | 21-02 [3
me 11-13 (3) | 10- 10-15 (2) | 02-04 (2
Western | 08-11 (1) E 06-07 (1) | 20-21 (1 & Northern | 13-15 (4) | 12-15 (3) | 15-17 (3) | 04-07 (1
Europe & 08-12 (2) | 07-10 (2) | 21-23 (2 Countries | 15-16 (3) | 15-17 (4) | 17-23 (4) | 20-22 (1}*
North 12-14 (1) | 10-13 (1) [23-00 (1) | Of South | 16-17 {2 17-18 (3) | 23-01 (3) | 22-03 (2)*
Africa 13-14 (2) | 21-23 America | 17-18 (1) | 18-18 (2) | 01-03 (2} | 03-05 51 ¢
}g-]lg g 19-20 (1) | 03-05 (1
1?-19{1 2
Peru, 09-10{1{ 07-08 (1) | 08-15 (1) | 21-23 (1
Central Nil 08-09 (1) u&u? 20-00 (1) Bolivia, 10-12 (2) | 08-09 (2) | 15-17 (2) | 23-02 (2
& Northemn 09-11 (2) u?-na 20-22 (1)* mmy. 12-14 (3) | 09-13 {1) | 17-19 (3) | 02-04 (1
Europe & 11-13 (1) | 09-12 {1 . 14-16 (4) | 13-15 (2) | 19-23 (4) | 0O-03 (1)"
Eﬁum 12-14 (2 Chile, 16-17 (3) | 15-16 23-01 3}
14-16 A.-m 17-18 (2) | 16-19 (4) | 01-06 (2
21-23 (1) & 19-20
20-21 (1
Eastern Nil D8-09 (1) 1) | 20-23 (1)
Mediter 09-11 (2) '.Mn 2
ranean & 11-12 (1) | 10-13 McMurdo | 14-18 (1) | 11-15 (1) | 08-10 (1) | 01-03 (1)
Middie 20-22 (1) | 13-15 z Sound, 15—1?:2 17-18 (1 [Ii—ﬂﬁl?}
East 15-16 (1 Antarctica 17-18 19-20 (2) | 05-07 (1
19-20 (1 19-20 ; 29-23(3 03-06 (1)*
20-22 (2 20-21 }2
22-23 (1 DH:E




Contest Calendar

News/views of on-the-air competition

Thr—:re will be no changes in the rules of
this year's World Wide DX Contest. They
are the same as in previous years with
one addition. By popular demand we
have added a QRPp section similar to
the one used in the WPX SSB Contest
last March.

Output power must not exceed 5
walts, and competition will be:only with
other QRPp stations. Besides the usual
certificates we hope to have a Trophy for
the overall winner.

We found it impaossible to run the rules
In this month's iIssue. The c.w: results of
the 77 Contest, another record breaker,
nas crowded us right out of this issue.
We will run the usual detailed copy of the
rules next month. Advance copies will
be sent to overseas clubs and publica-
lions.

Yes, Bernie! As mentioned in last
month’s Column, we are finally going to
have a WPX C.W. Contest, May 26th and
27th in the coming year, the last week-
end of the month. Bernie Welch, WBIMZ
and his committee will also handle this
one.

Rules will be the same as those now
being used in the WPX SSB Contest. The
36 hour out of the 48 hour operating time
will be retained as will the double QSO
point value for 40, 80 and 160 meter
contacts. The multiplier will be deter-
mined of course by the number of differ-
ent prefixes worked and counted only
once (not per band).

And there will be trophies, some hav-
ing already been donated. However, we
are open tor more donors. Anyone wish-
INng to donate a trophy for a particular
area or category should contact me for
availability and details.

S0 you can start spreading the word,
especially to overseas areas, of the com-
INg big event the last week-end of May.
It's going to be a good une.

73 for now, Frank, WIWY

Ohio QSO Party

Saturday, Aug. 26 & Sunday, Aug. 27
Noon to 10 PM EDT each day.

The Farout A.R.C. will be handling this
year's party. The same station may be
worked on eachband and mode, and

* 14 Sherwood Road. Stamford. CT 06905

Calendar of Events

Aug. 26-27 Ohio QSO Party
Sept. 2-4 FOUR Land QSO Pary
Sept. 9-10 ARRL VHF QSO Party
Sept. 9-10 Pennsylvania QSO Party
*Sept. 9-10 European Phone Contest
**Sept. 10 North American CW Sprint
Sept. 13-15 YLRL "Howdy Days"
Sept. 16-17 Scandinavian CW Contest
Sept. 16-18 Maryland/DC QSO Party
Sept. 16-18 Wash. State QSO Party
Sept. 23-24 Delta QSO Party
Sept. 23-24 Scandinavian Phone
Sept. 24-25 Classic Radio Exchange
7-9 ARCI QRP QSO Party
Oct. 7-8 VK/ZUOceania RTTY
Oct. 7-8 VK/ZL/Oceania Phone
Oct. 14-15 VK/ZL/Oceania C.W.
Oct. 14-15 RSGB 21/28 MHz Phone
Oct. 14-16 Manitoba QSOHParty
Oct. 15-16 Boy Scouts Jamboree
Oct. 21-22 RSGB 7 MHz SSB Contest
Oct. 28-29 CQ WW DX Phone Contest
Nov. 4-5 RSGB 7 MHz CW Contest
Nov. 4-5 ARRL CW Sweepstakes
Nov. 18-19 ARRL Phone Sweepstakes
Nov. 25-26 CQ WW DX C.W. Contest

* Covered last month
** See July Calendar

Ohio stations may also contact other
in-state stations

Exchange: QSO no., and QTH.
County for Ohio, state or province for
others.

Scoring: Ohio stations multiply total
QS0Os by number of states, provinces
and Ohio counties worked. Out-of-state
stations multiply their QSOs by Ohio
counties worked. (max. of 88)

Frequencies: C.W. — 50kHz. up from
low edge of each band. SSB — 5kHz. in
from low edge of General portion of each
phone band.

Awards: Cerlificates to each state,
province and Ohio county winner. Spe-
cial awards to top Ohio, out-of-state and
mobile scores.

Multi-multi operation not eligible for
awards.

A summary sheet showing the scor-
ing, a check sheet for each band and
mode, and the usual signed declaration
IS requested. Include a s.a.s.e. for a
copy of the results.

a monthly feature by
FRANK ANZALONE, W1WY

All entries mus! be postmarked no
later than September 15th and go to:
Farcout A.R.C., Att: Frank Stillwell,
WB8B0FR, 5326 Brainard Drive, Keiter-
ing, Ohio 45440

Four Land QSO Party

Starts; 1800 GMT Sat. September 2
Ends: 0200 GMT Mon, September 4

This is the 9th annual party sponsored
by the 4th Call District AR.A. of the
LA.R.S.

The same station may be worked on
each band and mode and again if
operating portable or mobile from each
county change. 4th call area stations
may work each other for QSO and mul-
tiplier credit.

Exchange: RS(T) and QTH. County
and state for the 4th district; state, pro-
vince or country for all others.

Scoring: 4th call area — One point for
W/VE contacts, 3 points if it's DX. (In-
cluding KH6 & KL7) Final score, total
QSO points times the states and VE
provinces worked. (counted once only)

All other - Two points for each 4th
district QS0 times the total 4th area
states and 4th area counties worked.
(Also counted once only)

Frequencies: C.W. - 3575, 7060,
14070, 21090, 28090. Phone - 3940,
7260, 14340, 21360, 28,600. Novice -
3710, 7110, 21110, 28110,

Awards: Certificates to the top scor-

Inaki Alcorta, EA2IA one of the top European

contesters. He operates both modes butc.w.

is his forte. To prove the point Inaki won the

W3AU European All Band C.W. Trophy in the

1975 CQ World Wide DX Contest. That should

make a nice addition to his already attractive
display of Trophies.

September, 1978 ® CQ = 79




1977 VK/ZL/Oceania Results
Phone C.W.
LUIBAR/W3 .. B WATONE . oinrivin e 72
BESE T o e L 1349 e A 4050
ISR B o B T o 3726 i T 6 N S W P e = 2166
L R I - | e LRI RS 168
MG .. ch e s vt rane rame v 7252 VARANY .. o IR 1701
WBYA ........ . 1026 T L ] T e i L 352
L R e e P 400 V0D ] < L N A AT ¢ (IR e 2 94
WaSS . 1408 B s 225
KOAB 672 W7IR .. .. ..... 12599
(5 | | I G VRPN - | W7JKA 135
WB2FVFIO .. ....... S C T R e e 2277
KHE!J 3720 KOFX 1658

ers in each state, VE province and DX
country, 2nd and 3rd place when war-
ranted. Also county awards to 4th call
area states. Special awards to Novices,
s.w.|. and B/H (Blind and handicapped).
There are also High Honor Awards to the
leaders in four land, outside the 4th
district and VEs and DX.

Mail logs within 30 days to: Fourth Call
District A.R.A., ATT: Bob Knapp.
W40MW, 105 Dupont Circle, Greenville,
N.C. 27834. Include large s.a.s.e. for a
copy of results,

Pennsylvania QSO Party

Starts: 1700 GMT Sat. September 9
Ends: 2359 GMT Sun. September 10

This 1s the 21st annual parly spon-
sored by the Nittany A R.C. The same
station may be worked on each band
and mode for QSO points. Pennsylvania
stations may also make in-state contacts
for QSO and multiplier credit.

Exchange: QSO no., RS(T) and QTH.
County for Pennsylvania, ARRL section
for others

Scoring: For Pennsylvania - 3 points
for out-of-state contacts, 1 point for in-
state. Multiply total by ARRL sections
worked. (inc. EPa. & WPa.) Also a multip-
lier of 1 may be taken for DX, but 1 only
regardless of DX worked.

For Others - 1 point for each Pennsyl-
vania contact, multiply total by Pennsyl-
vania counties worked. (max. of 67)

Frequencies: C.W. - 1810, 3550,
70560, 140560, 21050, 28050. Phone -
1815, 3980, 7280, 14315, 21380, 28560,
Novice - 3715, 7160, 21115, 28115.

Awards: Certificates to section win-
ners, and to outstanding Pennsylvania
entries. (minimum of 10 QSOs)

Look for "super-activity ' on Saturday
evening at BPM local time and again at 1
PM on Sunday

Include a summary sheet with your
entry showing the scoring, equipment
description and other interesting infor-
mation. A check list of counties worked
IS also required. Include a s.as.e. if
copy of results is desired.

Mailing deadline is Oclober 15th to:
Douglas R. Maddox, W3HDH, 1187 S.

Garner St., State College, PA 16801,

Scandinavian Activity Contest

C.W.-Sept. 16-17 Phone - Sept. 23- 24
Starts: 1500 GMT Saturday
Ends: 1800 GMT Sunday

It's the world working the Scandina-
vians in this the 20th S.A.C. The same
station may be worked once on each
band, 3.5 thru 28 MHz., for QSO and
multiplier credit. Phone and c.w. are
separate contests.

The prefixes used in Scandinavia are:
LA/LB/LG/LJ Norway, JW Svalbard &
Bear Is., JX Jan Mayen, OF/OG/OH/OI
Finland, OH@ Aaland Is., OJ@ Market
Reef, OX Greenland, OY Faroe Is., OZ
Denmark, SJ/SK/SL/SM Sweden.

Classes: Single operator and multi-
operator, both single and multi transmit-
ter. Mulli operator stations must use a
separate series of serial numbers for
each band. Club stations are consid-
ered multi-operator.

Exchange: RS(T) plus a QSO number
starting with 001.

Points: European contacts count 1
point for each QSO on any band.

DX contacts are 1 point for QSOs on
14,21 and 28 MHz., 3pointsifon 70or3.5
MHz.

Multiplier: Eachcall area inthe above
list of Scandinavian countries worked on
each band. (LA1, LB1, LJ1 are in same
call area, as are SM3, SK3, SL3) Porta-
ble stations in Denmark or Norway count
as the 10th area. OHQ is the 10th area for
Finland, and OJ@ is also separate.

Final Score: The sum of QSO points
from all bands times the sum of the
multiplier from each band.

Awards: Certificates 1o the highest
scoring stations in each class, both
phone and c.w., in each country and
each U.S. call area.

Use a separate log sheet for each
band. Include a summary sheet showing
the scoring, your name and address in
BLOCK LETTERS, and a signed decla-
ration that all rules and regulations have
been observed.

The usual disqualification critena will
be observed and strictly enforced.

Mailing deadline for entries is October
15th. This year your logs go to: EDR
Contest Manager, Lief Ottosen, OZ1L0O,
Bankevejen 12, Kong, DK 4750 Lundby,
Denmark.

Maryland/D.C. QSO Party

Starts: 2300 GMT Sat., September 16
Ends: 0100 GMT Man., September 18

This is the 13th annual party spon-
sored by the Maydale A R.S. The same
station may be worked on each band
and mode for QSO points as well as a
band multiplier.

Exchange: QSO no., RS(T) and QTH
Country for Md./D.C., (Baliimore and
Washington are independent cities) and
ARRL section or country for others.

Scoring: Two points for each QSO.
Md./D.C. use ARRL sections and coun-
tries worked on each band for their mul-
tiplier. Others use Maryland counties
and Independent cities worked on each
band. (max. of 26 per band.)

Frequencies: Use all bands includ-
ing Oscar. On c.w. 75 kHz. up from low
end of each band on even hours. On
phone 25 kHz. in from low end of each
phone section on odd hours. Try 10 and
15 on the half hour.

Awards: Certificates to the top scor-
ers in each ARRL section, Maryland
county and independent city, and In
each country, both on phone and c.w.
(min. of 1000 points for Md./D.C. and
250 points for all others.)

Plaques for top combined phone/c.w.
scores in Md./D.C., stations outside the
Md./D.C. area, and Mobiles with a
minimum of 10 contacts from each
county and independent city,

Use a separate log for each band and
mode, and a summary sheet showing
the scoring, name and address in block
letters, and a signed declaration that all
rules and regulations have been ob-
served.

Mailing deadline is October 15th to:
Maydale A.RS., c/o C. E. Andersen,
W3XE, 14601 Claude Lane, Silver
Spring, Md. 20904

Washington State QSO Party

Three Periods GMT
0100 to 0700 Saturday, September 16
1300 to 0700 Sunday, September 17
1300 to 0100 Sun./Mon. Sept. 17/18

This is the 13th annual party spon-
sored by the Boeing Employees ARS
(BEARS). The same station may be
worked on each band and mode, and
again if it's a new multiplier. Washington
stations may work other in-state stations
for QSO points.

Exchange: QSO no., RS(T) and QTH.
County for Wash., state, province or
country for others.

Scoring: For Wash. - Two points per
QSO, multiply total by number of states,

80 o CQ ® September, 1978




VE provinces and DX countries worked.

For Others - Two points for each
Wash. QSO, multiply total by number of
Wash. counties worked. (max. of 39)
There is a multiplier of 1 for each group
of 8 contacts with the same Washington
county.

Frequencies: C.W. - 1805, 3560,
7060, 14060, 21060, 28160. Phone -
1815, 3925, 7260, 14305, 21380, 28580.
Novice - 3725, 7125, 21150, 28160.

Awards: Certificates to the top scor-
ers, both single and multi-operator, in
each state, VE province, DX country and
Wash. county. Additional awards where,
warranted. The Worked Five Bears
Award is available to anyone working
five club members, before, during or
after the party. The Worked Three Cubs
Award is available for working three
Novice members.

Include a check sheel with your entry
if you have 100 or more contacts. Re-
sults will be mailed to all entries, no
s.a.s.e. required.

Mailing deadline is October 18th to:
Boeing Employees A.R.S. Contest
Committee. Att: Willis D. Propst, K7RS,
18415 39th Ave. South, Seattle, WA
98188

Delta QSO Party

Starts: 1800 GMT Sat. September 23
Ends: 2400 GMT Sun. September 24

This is the 9th annual QSO Party
sponsored by the Delta Division of the
ARRL. Delta stations (Ark., La., Miss.,
Tenn.) may work stations both in and
outside their boundrigs, others only
Delta stations. The same stations may
be worked on each band and mode, and
portable and mobiles in each county
change.

Exchange: QSO no., RS(T) and QTH.
County and state for Delta stations,
ARRL section for all others.

Scoring: For Delta - Total number of
QSOs multiplied by the ARRL sections
worked. (max. of 75)

QOutside Delta - Total QSOs multiplied
by the Delta counties worked. (max. of
316) DX stations may be worked but for
QSO points only. They have no multiplier
value

Frequenies: C.W. - 3550, 7050,
14050, 21050, 28050. SSB - 3990, 7290,
14290, 21390, 28590. Novice - 3775,
7175, 21125, 28125.

Certificate Awards:

A. Achievement: All stations contact-
ing 5 or more stations in each of the 4
Delta states.

B. Delta: To the 3 highest scoring
stations in each of the 4 Delta states, 4th
and 5th place awards if warranted.

C. Others: To the highest scoring sta-
tion in each ARRL section and in each
country, 2nd and 3rd place awards if
warrented.

D. Plaques: To the Top scorers in and
outside the Delta division. Top portable

and mobile Delta station. Highest scor-
ing Delta Club station.

Mailing deadline for logs is October
21st. To: Malcolm P. Keown, W5RUB,
213 Moonmist, Vicksburg, Miss. 39180.

Classic Radio Exchange

Starts: 1800 GMT Sunday, Sept. 24
Ends: 0100 GMT Monday, Sept. 25

This is the Fall edition of this unusual
activity sponsored by the Southeast
A. R. C.

The object is to restore, operate and
enjoy older equipment with like-minded

amateurs. A Classic Radio is any piece
of equipment built since 1945 but at
least 10 years old. (An advantage but
not required to enter).

The same station may be worked on
each band and mode and with different
equipment combinations, but no a.m.
phone below 21 MHz. (Non-contestants
may also be worked).

Exchange: Name, RS(T), state, pro-
vince or DX country, receiver and
transmitter type. (i.e.: home brew, 80/
final and etc.) Also any other interesting
information.

Scoring: Add the number of different

CIRCLE 39 ON READER SERVICE CARD.
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transmitters and receivers, states, pro-
vinces and DX countries worked on
each band. Multiply by number of QSQO's
made. Multiply that total by the Classic
multiplier. (Total years old of all transmit-
ters and receivers used. Minimum of 3
QSO'’s per unit.) Multiply years old by 2 if
it's a transceiver.

Frequencies: C.W.—60 kHz. from
low edge of each band. Phone — 3910,
7280, 14280, 21380, 28580. Novice/
Technicians—3720, 7120, 21120,
28120.

Awards: Certificates to the highest
scorers, longest DX, most equipment
combinations, oldest equipment, and
“unusual achievement.”

Send logs with comments, pictures,
anecdotes and etc. to: Stu Stephens,
K8SJ, 2386 Queenston Road, Cleveland
Heights, OH 44118. Include s.a.s.e. for
Newsletter.

YLRL Howdy Days

Starts: 1800 GMT Wed. September 13
Ends: 1800 GMT Fri. September 15

This activity is for YLs and scores will
be based on contacts between YLs only.
All bands and modes may be used.
However crossband and Net contacts
do not count, and only one contact with
the same station is permitted regardless
of the band.

Score 2 points for each YLRL member
worked, and 1 point if it's with a non-
member. There is no multiplier, just add
the QSO points.

The top scoring YLRL member will
receive her choice of a YLRL pin, a
charm, or stationery. The highest scor-
INng non-member receives a one year
membership in the YLRL.

Logs must be received by October
16th and go to: Phyllis Shanks, W2GLB,
3 Honey Lane West, Miller Place, NY
11764,

Novice (from page 60)

This completes the first part of the
three part grounding article. Each of the
three parts contains information that is
useful without the remaining parts but it
is hoped that the entire article will be
read to obtain maximum benefit.

Although Novice licenses are now
being issued for five year terms and are
now renewable, they are not automati-
cally extended past the printed expira-
tion date shown on the license. Novice
license renewal is no different than re-
newal of any other class of amateur
radio license. If your Novice license is
aboul to expire, submit your renewal
application within the last 90 days of the
present license term. If you request re-
newal 30 to 90 days prior to the expira-
tion date, you are allowed to continue
operating even if your renewed license
has not been received by the expiration

date. In this case, your old (expired)
license and a copy of your form 610
renewal application serve as your tem-
porary autharization for continued oper-
ation. If you do not apply for renewal at
least 30 days before the license expires,
you are off the air, (when it expires) until
the renewal license is received. Any
Novice whose license expired within the
last year can submit an application for
license renewal and obtain five more
years of Novice operating privileges
without examination.

| have been fortunate enough to re-
cently contact the following stations in
the Novice bands:
WB1HIH Dick @ Williamstown, Mass.,
WA2JXC Jerry @ Rochester, N. Y.,
WB3KNP Roger @ Erie, Penn.,
WD4RWG @ Thomasville, Al., WD5FJW
Ron @ Midlothian, Texas, WDGBFYG
Mike @ Sherman QOaks, Cal., WB7PVL
Don @ Orofino, Idaho, WDBKPOQO Derald
@ Canton, Ohio, WBOWPR Cliff @ Kan-
kakee, IIl., WBOPVW Ed @ Kansas City,
Kansas

Novices are urged to submit good
black-and-white pictures of themselves
at their operating positions. If your
photograph is printed in a future Novice
column, you will receive a one year
subscription (or renewal) to CQ. A brief
description of operating activities and
some personal background information
are needed with your picture.

73, Bill, weDDB

DX (from page 71)
QSL Information

A2CAB—Via WAZLOR KC4AAB, KC4AAD and
A4XGB—To WACTQ KC4AAE—To
ABXB—c/o K1DAN, WBEMAB
AIXCA—Via W2GHK KP4KD and KP4RF—c/o
ASXCS—To K4CG WIHNK
ASXK—c/o K2NJ OY1A—Via WETCQ
AP2HQ—Via NQAR OY1R—To W2KF
C21AU—To WABAHF OY3H—c/o W3HNK
CSAAF—c/o WB4ZNH 0YS5J—Via WA3IHUP
CTHFL—\Via WIHNK PYOFN—To WA3HUP
CT2SH—To W3HNK VE1AJC/SU—c/o VET1AIZ
DA1BD—cio WBIMZ, VE7CQX/SU—ViaVE1RU
7735 Redbank Lane, TRBAC—To WB4ARZIM
Dayton, OH 45424 TUZAK—C'0o WEBVZA
DA4ACC (March 25-286, VKSNK—Via WEEDN
1978 only}—Via WBIMZ VPI1CK—To WZ2BKG
DUSAH and DUBRH—TO VP2EM—c 0 W3HNK
W7PHI VP2GS—Via WaHOO
EASBG—c/o WaJvu VPZKN—To WTOK
EABCR—Via KOKXA VP2LEU (Jan.31-Feb. 7,
EABOR—To WZHNK 1878}—c/o KE&SVL.
ELZEV—Cc/o W3HNK 28403 Covecrest Dnve,
ELZT—Via K4BAI Rancho Palos Verdes,
ELSF—To WDSGHS. CA 90274
4002 Beasiey Drive, VP2SDR—Via KESDR

Bloomington, IN 47401
EP2ZDE—c/o K2RAW

EP2LI—To WAALPYF,
2760 Davidson Drive,
Lithonia, GA 30058

VP2VDQ—To W3HNK

VP2VEN—C'0 KSGOE/S,
Woody Charlton, 515
Curtis St., Albany, CA
84706

FGOCSC—Via WABVNA WP4BDL—Via KP4AM
FHOFF—To WA4CWG YINBDG—<c/o YUINZV
FPOBG—c/o VE1AIH YS1GMV and
FPOLK—Via VE1ASJ YS1JWD—To W3HNK
GUSBYY—To N5RM ZB2G—c/o K2FJ
HCBEE—c/o WABTDY ZE4JS—Via W3HNK
HiBLAP—Via W3HNK ZK1CY—To WEKNH
HZ1TA—To W4UL ZLALR/A—<c/o BIll Barr,

J3IAD and J3AP—c/o
W4YHE

N4NX (ex-K4KZP), 305
Alpine St., Roswell, GA

JYSEC—Via KalZE 30075
KOAX/DU2—c/0 ZP1XR—Via W7VRO
WB40OSN ZPS5CD—To W3HNK

306BD—c/o K1AGE OK2DX—Via WELV
4X4AUH—Via W3HNK OK2FX—To Leo
TXSAB—To W2KF Haijsman, W4KA, 1044
BPEFV—c/o W3HNK Southeast 43rd St.,
BR1CB and BR1IW—Via Cape Coral, FL 33904
W2MIG SMBTH—c/o WEUOU
SD5A—To WABAHF ONTMM—Via W3KVQ
SHAL—c 0 W3HNK 73, John. K&IIF

Awards (from page 74)

with the following stations are valid for
the certificate: PDPDHT, PADRBI,
PAPKRL, PDRCJV, PDRPEGH, PE1AEK,
PEQBMW, PE1BDY, PAQELH, PAQTSN,
PIHHTG, PARHJV, PARPSMW, PERJPM,
PAQCBA, PABADD, PE1BGZ, PADDIN,
PAQKID, PARYL, PEQLIA, PAQAAH,
PAPDUO, PARTDW, PE1AUL, PAQHN,
PAQPUY, PAGJDN, PE1AZX, PE1AYZ,
PAQVVH, PADVDK, PAQPLSK, PEQHPO,
PADPAHS, PE1AVF, PARGMJ, PADWH,
PAPPTR, PD@DCM, PAQTOD, PAQTP,
PARINE, PEBNYJ, PDRATG, PABGWL,
PA2PPG, PI1JON, PERPGRD, PARJWR,
PEQJWN, PAORDB, PE1BAC, PDOCIB,
PADTGA, PAQEHW, PEQDSI, PAOMZ,
PAPABC, PE1AHF, PAQADS, DF1EP,
PEQPWN, PA3ADJ, PE1BJV, PD@DHB,
PAPDXR, PD@CCP, PE1AEJ, PAQTHJ,
PDODNJ, PDODHC, PE1AVS, PERETW,
PDOBAC, PARLWZ, PAQWPA, PAQEHL,
PDQCEF, PA3SABA, PDRCCY, PADWWA,
PE1AQS, PAPDZI, PADLMC, PE1AZH,
PAOHKG, PI1MHN. In the future, all
QSLs valid for the certificate will be so
marked with a stamp.

Notes

The fifth annual Midwest MARAC
Mini-Convention, October 13, 14, 15 at
the Holiday Inn, Wasusau, Wisconsin
54401. All county hunters welcome —
get full details from Tom Ross, K9GTQ,
Route 1, Box 137 A1, Irma Wisconsin
54442

By the time you read this, | hope and
pray that all our sick County Hunter
friends will be feeling better and back on
the Nets. How was your Month?

73, Ed., W2GT.

Math's Notes (from page 63)

ment after being completely encapsu-
lated in epoxy and then slipped into a
short length of Teflon® tubing. Re-
member, itis at live voltage potential and
must be insulated as is the rest of the
circuit. Fig. 5 shows mounting details of
the thermistor.

Since this circuil only operates on
positive half cycles, the maximum power
supplied by the oven winding is within
“non-roasting” levels and the entire unit
gives a good account of itself.

When building the unit you can use
other thermistors, just be sure that the
value of the pot and the series resistor is
equal to the thermistor resistance near
the lowest temperature you will operate
at (room temperature), and the value of
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MILITARY SURPLUS WANTED

Space buys more and pays more. High-
est prices ever on U.S. Military sur-
plus, especially on Collins vipment
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div. of Military Electronics Corp.
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CIRCLE 38 ON READER SERVICE CARD

the series resistor alone I1s equal to re-
sistance of the thermistor near the high-
est temperature you wish to attain with
the values shown. QOur 800 watt oven
goes up to 250°F—just over the MIL-
SPEC maximum temperature range. As
a finishing touch you should add a labo-
ratory type thermometer through a hole
drilled in the housing for temperature

measurements,
73, Irwin Math, WAZ2NDM

Zero Bias (from page 5)

sure beats the alternative. |f we look at
amateur radio as only a refuge from the

outside world and its pressures, a pleas-

ant pastime to relieve our cares of the
day then we relegate it to a ““‘never-nev-
er’’ land of egocentric fantasy.

What may evolve for 220 MHz. is
anybody’s guess. Perhaps there might be
some sort of use on a shared basis, ama-
teur and CB. Perhaps the Communica-
tor Class will be installed here, again on
a shared basis. Perhaps the entire pack-
age will be turned over for CB use ex-
clusively. Whatever the changes may be,
they will require funding and that's
another hurdie. One personal hurdle to
overcome is that this Is not a form of
punishment but an example of what is

AT YOUR DEALER OR DIRECTLY FROM

BOm coil

_ /s, \BUTTERNUT _
=~ 'ELECTRONICS CO.
ROUTE ONE DEPT. 289

LAKE CRYSTAL, MN. 56055
PHONE 507-947-3126

OTHER MODELS, TOO!

T‘L'\\-g
Model HF5V-II

FREE INFORMATION.

Please send all dealer inquiries directly

good for the ‘‘greatest numbers’’, and
for too long relied on de facto repres-
entation from Newington to air our

voice in Washington. WNeither fact
worked towards enhancing the amateur
position.

Amateur radio is growing, not only
here but around the world, The type
and quality may be alien to some of us
who might prefer “the good old days’’
but it is the shape of things to come.
Hopefully the amateurs of this genera-
tion will adopt a ““get involved’’ attitude
and question ineffective leadership and
seek means for redress and input to and
from the system. Perhaps as a start, we
should look at ways of eliminating the
appointment methods used in selecting
FCC Commissioners and institute a sys-
tem of either competitive examinations
and/or engineering background require-
ments. The job and responsibility calls
for more than just a political “payoff”
from the party in favor. What do you
think?

For those of you who are interested
in obtaining copies of Alternatives For
Future Personal Radio Services, Volume
1 sells for $6.00 (order number PB-
280938) and Volume 2 sells for $9.25
(order number PB280939). Both are

available from the National Technical
Information Service, 5285 Port Rovyal
Road, Springfield, VA 22161.

"“"Happy Birthday Good Buddy"’

For those of you who monitor the
calendar and Almanacs to spot obscure
holidays hoping for either a day off
from work or some witty trivia to toss
out at the office, September marks the
20th anniversary of the Citizen Band
Service. Specifically the date to circle is
September 11, 1958, for on that date
FCC Docket 11994 (released in 1957)
came into effect. September 11, 1958
was the first “on-the-air” day for the CB
Service.

A lot has happened in the past 20
years to mold and shape what we call
CB and it looks like more changes are in
the offing. The remarkable growth in
the past few years may only be the tip
of the iceberg if and when 220 MHz, be-
comes available. It i1s somewhat unreal-
Istic to espouse a similar growth poten-
tial for amateur radio but amateur radio
iIs in fact growing. We need a “shot-in-
the-arm” in terms of large numbers of li-
censees to remain a viable asset to the
Government. It is not unrealistic there-
fore to think in terms of a future ““Com-
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municator Class”" license for amateur
radio to provide those large numbers we
sorely need. It will be brought up again,
it will be argued bitterly from many
points of view and in all likelyhood it
will come to be. Just as the dire predic-
tions cast before the adoption of the
Novice license proved to be false, and a
new era was introduced to amateur
radio, so | hope and expect that a
similar bounty can happen to amateur
radio by enlarging our ranks dramatical-
ly at this time rather than waiting to see
what happens.

73, Alan, K2ZEEK

Announcements (from page 6)

® Norfolk, VA — The Tidewater Radio
Conventions, Inc.,, would like to an-
nounce their Hamfest, Computer Show,
and Flea Market to be held on Septem-
ber 23 and 24, 1978, from 0900 to
1800. Over 60,000 sq. ft. of indoor
exhibit and flea market space will be
available, Tailgating will be $5 a day,
$750 for both days which includes
gereral admission, Flea market tables
will be $10.00 a day. Advance admis-
sion is $2.50, $3.50 at the door. Talk-
in, W4NV 146.52 and local repeaters.
Write: TRCI, P.O. Box 9371, Norfolk,
VA 23605, for more information.

e Ellettsville, IN — The First Annual
Hoosier Back Yard Hamfest, sponsored
by WROAFY, will be held on Sunday,
September 10, 1978, at Phoenix Farm,
St, Hwy 46 W., at the west city limits of
Ellettsville, approx 9 miles west of
Bloomington. Time: from 8 am. to
4 p.m. Admission will be $1 per person
over 12. For advance sales send s.a.s.e.
to: CBC, 7391 W. Highway 46, Elletts-
ville, IN 47429. Talk-in KOKTH, touch
tone 7 on WROAFY, and QSY signs.
® Arlington Heights, |L — The Northern
Illinois DX Association will host the W9
DXCC Convention on September 9,
1978, at the Arlington Park Hilton. A
full program for DXers is planned,
including Hugh Vandergrift, WA4WME,
of the Clipperton Team. For more de-
tails, write: Howie Huntington, K9KM,
75 South Burr Oak Dr,, Lake Zurich,
L 60047.

® Butler, PA — The Butler County Ham-
fest, sponsored by the Butler County
ARA, will be held on Sunday, Septem-
ber 10, 1978, from 11 a.m. to 4 p.m., at
the Butler County Farm Show Grounds,
adjacent to the Butler Roe Airport.
Check-ins on 90/30 and 52 simplex,
For further info, contact; Cliff, WB3
CDA, Secretary, 107 Randy Dr., Butler,
PA 16001 or John, K3HJH.

® Adrian, MI — The Adrian Hamfest
will be held on September 24, 1978,
at the Lenawee County Fairgrounds in
Adrain. Tickets are $1.50 in advance
and $2.00 at the gate. Tables will be
$4.00 for a full table and $2.00 for a
haif table. Trunk sales will be $1.00 per
space. For tickets, table reservation and
further info, write: Adrian Amateur
Radio Club, Inc., P.O. Box 26, Adrain,
Ml 49221 or phone Bob or Sally, Fay-
Sword Emerprises.' (517) 265-8016.

® Mt. Clemens, Ml — The L'Anse Creuse
ARC proudly presents its 6th Annual
Swap and Shop on September 17, 1978,
at the L'Anse Creuse High School in
Mt. Clemens. Time: from 0900-1500.
There will be prize drawings hourly,
and plenty of food and parking. Talk-
in on 14769.09 and 146.52. Tickets
will be $1.50 at the door and $1.00 in
advance. Send s.as.e. to: WB8ZME,
35751 Dunston, Sterling Hts.,, MI
48077.

Clipperton (from page 49)

meet the Phillippa at the dock to facilitate our
unioading operation there. Dr. Caillet also
ordered Hugh to fly to the National Burns
Center in Hugh's home town of St. Louis
because an infection in Hugh's burns could
not be treated at sea.

After an evening of sightseeing in the port
and the refueling of the yacht, what was left of
the Clipperton teani started the three-day
trek up the coast on the traditionally turbulant
walers off Baja California. The mood was a
rather somber one because the Clipperton
team felt incomplete after the departure of a
third of its members and because the difficult
passage forced us to lie low to avoid becom-
ing any more seasick than we were. Although
Roy had done a good job as cook during our
trip, the French could not take much more of
the American menus. Olivier and Frangois
prepared crépes and the French staple of
steak et frites, which we all enjoyed.

Once again, just as Jeff had predicted we
reached San Diego on schedule early on the
fourth of April. As the customs officials were
trying to decipher the language in the French
passports, we could hear the amateurs on the
local repeater trying to figure out where we
were. When we pulled into our final berth
many of the same members of the San Diego
DX Club that had been on had to bid us
tarewell three weeks, 3500 miles and tens of
thousands of signal reports before were there
to welcome us back 1o the United States. As
we unloaded the equipment and dispursed to
the homes of various amateurs in the San
Diego area, we unavoidedly felt as though we
were conquering heroes returning from a
successful campaign to recount experiences
that one might enjoy only as the result of an
unusual journey. At the same time, we felt that
we had never left the amateurs who had
remained in the United States because we
were always with them on the air. The only
difference the trip had made on our relation-

. ship with the amateurs of the world is that it

helped us understand each other better, and

in that sense the distance between us had
acutally brought us closer together.

The following evening the eight French-
men, all of the Amencan operalors except
Hugh Vandegrift in St. Louis, and the captain
and crew of the Phillippa were warmly
greeted by a standing-room only crowd of
members of the San Diego DX Club. That club
feels a special interest in Clipperton because
of its support for 1958 FOBAT Clipperton
DXpedition. One of the 1958 operators, Bob
Bucaro, W6KSJ, was there and asked me
whether | feit as he did that Clipperton was a
place that one would not want to visit lwice for
fear of pressing one's luck too far. | had to
agree with him, because our DXpedition had
been so successful that luck was certainly an
element leading to the good results.

During the two-weeks that followed the
French and | moved northward first to Los
Angeles where we were invited by Dave
Morgan, KEDDO, to address the Adventurers
Club on the Clipperton DXpedition. Although
that club is a non-amateur group, it showed
great interest in our experiences becauseitis
difficult to find a more off-the-beaten-track
destination than Clipperton. More than one
person in our audience came up o me 1o say
that he thought that our expedition had been
a real adventure, and that seemed o0 be a
remarkable comment considering the
number of places thal the club's members
have visited.

Jacques, Alain, Frangois and Jacky then
moved up the coast with me 1o atiend a
meeting of the Northern California DX Club,
one of the greatest supporters of the DXpedi-
tion and certainly one of the most distin-
guished DX groups in the world. Doug Murray
presented a set of slides from the DXpedition,
and as he explained some of the scenes in his
witty, crisp manner it was inleresting to see
the DXpedition from the same vantage point
as the audience and to try to realize that it was
we who were on the island less than two
weeks before.

| wondered what the difference was be-
tween my eyes seeing the slides and the eyes
of others who could not be there that were
seeing the pictures. | concluded that there
really was no difference between my reac-
tions to what | saw and anyone else’s impres-
sion, but there was a difference of view aboul
what could not be seen thal evening, the
moments of excitement, disappointment,
comfort and displeasure that only some one
whao had planned and executed a DXpedition
could understand and that no equivalent of a
thousand words could be worth. To those of
us who were at Clipperton, the memory of
those moments is the most important result of
the DXpedition because it will remain with us
long after all record of our operation is
plowed over by greater efforts and even after
our Clipperion QSL cards start 1o be thrown
away.

Following Doug's slide presentation we
were able to meet with many of 1he members
of the club, most of whom we had worked
many times on the air., Among them were
Lloyd and Iris Colvin, WEKG and WEQL., who
said that they would have 25 cards for us.
Lloyd paid us the supreme compliment of
saying that he thought that the FOPX opera-
tion was the greatest DXpedition in history,
quile a statement from one of the top
DXpeditioners of all time. Geoff Watts wrote
the same thing about Clipperton in his DX
News Sheet, and when two DX Hall of Fame
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members on opposite sides of the world say
that same thing at the same time about your
DXpedition, you feel as though you must have
done something right.

The following days were spent visiting
amaterus in California including Hugh Cas-
sidy, WABALD, where we saw where he edits
and prints the West Coast DX Bulletin. Al-
though the French enjoyed their visits with
amateurs, it was apparenl that since this was
their first trip to the United States they saw
their travels in the West as much interms of an
adventure as Clipperton. What they were
most interested in seeing in America was not
the most unusual sights but the most typical
places and things in American life. After we
went up through Sacramento to the moun-
tains and later to the Lake Tahoe area they
seemed impreseed with the great variety of
climate and scenery they could see In just
one of the 50 states. Later, after a visit to Reno
and Virginia City Alain, Frangois and Jacques
drove separately to Death Valley while Jacky
and | returned to Sacramento to sort out the
mountains of correspondance that had piled
up during the DXpedition. Since my depar-
ture for San Diego a month before, over
$3500 in contributions had come in, an
amount which helped us meet a portion of the
expenses left by the DXpedition.

Although the French were getting very
short on cash and time after over a month
away from home, | managed (o convince
them to stay for the International DX Conven-
tion which was held this year in Visalia. Al-
though, strictly speaking, the Internationai
DX Convention is a regional affair, California
has more government-licensed amaleurs
than any country in the world except the
United States itself, and with the “"cream’ of
the Califormia DX crowd normally in attendg-
ance there, many amateurs from all parts of
the United States and around the world come
there each year to give that convention a truly
international character

It was a great pleasure to get the reactions
of many of the really "big guns™ about our
operation from the island and to exchange
with them anecdotes from previous experi-
ences gained at a great number of countries
of which Clipperton is only one. Lloyd Colvin
surprised us once again with a letter that he g ?gg;z ,gg:gg ::353 'E:gg
had discovered in the legendary coliection of IWPI 24.00 €360 4.75
Colvin QSL cards and DX memorabilia. The i 2500 Sigie R.e2
letter was written by a prospective amateur in 4.1000A 230.00 8236 22.00 l
France eight years before who stated that his 4CX2508 29.50 8908  5.25
greatest desire would be to one day operate i LN PN R
from Clipperton Island. Although a hundred
months had faded the written expression of
that dream, we knew that the determination of
that one among thousands of shortwave lis-
teners had only been strengthened by the
passage of time because this letter was
signed by Jacky Billaud.

 DIPOLE ANTENNA SYSTEMS

® 80 & 40 meter dual full
size parallel dipole.
® Includes Ultra-Bal 2kw

® 80 & 40 meter trap dipole
® [ncludes Ultra-Bal 2kw
Balun. Hi-Q Traps.

® Quality no. 14 copperweld Balun.

® No. 14 copperweld wire
® Dipoles 67 and 130’ long.
® |nverted vee or flat-top.
® Fully assembled; only
install end insulators

High strength antenna wire
® Assembled; only 80 meter
Resonator needs setting.
® Use as inverted vee or

flat top dipole
® 104 feet overall

Only $39.95 ppd. USA. Only $27.50 PPd. USA.

SEE These Antennas At Your Dealer—If Not Available
You May Order Direct:

K. E. Electronics Co.

130 North Sherman Ave., Corona, CA 91720

Please send all dealer inquirjes directly

YOUR HAM TUBE ]

HEADQUARTERS ! JAN CRYSTALS
TUBES BOUGHT. SOLD AND TRADED KEEP YOU
SAVE S8 - HIGH $5% FOR YOUR TUBES ON THE A'R

MONTHLY SPECIALS —
\*

ICX1000AT7 /8283 %2B5.00 s728 $27.50
Communication

ICX1S500AT/BBT7 240.00 81174 10.80

The intelligent Ham alternative to CB
Two meter mobile 40 watt rf power
transistor 2NG60B4—-S516.00. Linear rf
transistors in stock.
Eimac Tubes & Accessories In Stock
Write or phone for types not listed

BRAND NEW****FACTORY GUARANTEED

TOP BRAND Popular Receiving Tube

= CB = General

= CB standard

At the end of a weekend series of DA Types. BRAND NEW 72% Off List* = 2 meter ® Industry

discussions and presentations it was my Factory Boxed. FREE LIST Available— = Scanners = Marine UHF
includes full line of RF Power Transis-

pleasure to introduce the four French tors. Minimum Order $28. I = Amateur Bands = Micro processor
operators as well as Don, Herb and Doug to SPECIAL ®pigital Readout G.E. Tube crystals
that breakfast crowd of many of the best- 0-9, 9-Pin, $1.50 each, 4/5.00.
known personalities in the DX world. It was a easy >
novelty to compress into a 15-minute speech U I f to
the events of an entire year and to address SN Ien-N0. charge |
them on a subject that at the same gathering 800-221-0860 IR lp caramg
a year before was considered only a distant . .
puyssibill't}f Ol thé rast nferesting cuiak COMMUNICATIONS . Inc. Write or phone for more detaiis

ities of the DX hobby is that the most unex-
pected events can take place with little or no
notice, and even as | was speaking another
“impossible” country, lrag, was appearing

2115 Avenue X
Brooklyn, NY 11235
Phone (212) 646-6300

SERVING THE INDUSTRY SINCE 1922

CIRCLE 8 ON READER SERVICE CARD

2400 Crystal Drive
Ft. Myers, Florida 33901
all phones (813) 936-2397

CIRCLE 24 ON READER SERVICE CARD
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COLLINS

&ARe. ATLAS

e

RADIO INC

ATLAS 350-XL

DENTRON MLA 2500

EIMAC 3-500Z

WILSON MARK Il &

WILSON MARK 1V
& WILSON WE-800

DRAKE TR-4CW

FaicomMm

DRAKE TR7

YAESU FT-101E
& YAESU FT-901DM

LARGEST STOCKING HAM DEALER
COMPLETE REPAIR LAB ON PREMISES—

BIRD WATTMETER, YAESU, DRAKE, ICOM, TEMPO, SHURE,
KDK-2015R, TURNER, ASTATIC, TRI-EX, LARSEN, WIL-
SON DENTRON-VHF ENG.-STANDARD COMM-TUBES-3-500Z,
5728-etc. IN STOCK. TOP TRADES GIVEN ON YOUR
USED EQUIPMENT.

DEALER INQUIRIES INVITED, PHONE IN YOUR ORDER & BE REIMBURSED.

New York City’s

Open Maon,/Fri, —9:00 a.m. - 5:30 p.m. Sat, until 3:00 p.m,

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORPORATION
512 BROADWAY, NEW YORK CITY, NEW YORK 10012
BARRY INTERNATIONAL TELEX 12-7670 212.925-7000

WE SHIP WORLDWIDE

CIRCLE 5 ON AREADER SERVICE CARD

MILITARY SURPLUS WANTED

WE NEED: ARC-34, ARC-51BX, ARC-92,
ARC-94, ARC-102, ARC-109, ARC-115,
ARC-116, ARC-131, ARC-134, ARC-164,
ARN-B2, ARN-83, ARN-B4, ARA-48,
ARA-B0, APN-81, APN-133 APN-147,
AP X-64, APX-72, 6187, 490T7-1,

CU-1658A, CU-1669A, 807A, GRC-106,
URC-9. TOP DOLLAR PAID OR TRADE
FOR NEW AMATEUR GEAR. WRITE
OR PHONE BILL SLEP, (704) 524-7519

SLEP ELECTRONICS COMPANY
HIGHWAY 441

OTTO, NORTH CAROLINA 287863

CIRCLE 37 ON READER SERVICE CARD
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on the air for the first time in many years as the
result of the efforts of previously “unknown"
Yugoslavian amateurs

Doug Murray narrated a presentation of a
composite of our best slides that we had
assembled late the night before. Doug did
such a good job at pleasing the crowd that |
had the impression that he had been practic-
ing for this show for many years. Ina sense he
nad been, and now all the enthusiasm for the
DX hobby through the years was now being
reieased publicly through the reality of our
mission s story

The dispersal of those attending a DX
convention, unlike the end of most of most
other reunions, does not leave a feeling of
letdown because DX gatherings are only a
way of celebrating relationships that continue
on the air every day of the year. Immediately
following the International DX Convention
each of the participants in the Clipperton
DXpedition would be home in different cities

o tell in different languages their own ver-
sions of the story which we will always share
Although another Clipperton DXpedition is
probably some years away, our feeling of
comradship will not allow us to accept that we
will not be working on a common goal again

Was the Clipperton DXpedition the
greatest of them all? That only the amateurs of
the world can decide. All we know for sure is
that we did our best.

At the same time, the Clipperton mission
seems difficult to describe without using
superiatives. Never before in the history of
DXpeditions had such a large group of
amateurs come from so many different
places and backgrounds to a place so far
away with such widespread support 1o ac-
complish a single goal. The Clipperton team
and its countiess friends around the world
who were a part of the Clipperton story can be
justly proud of a great accomplishment in the
greatest of all hobbies.




HAM SHOP |

s s RO RO BRI RERERR BRI RN

FREE TO CQ SUBSCRIBERS

e8RS ROSORB RSB RRSIRYRERERES

Advertising Rates: Non-commercial ads are 10
cents per word including abbreviations and
addresses, Commercial and organization ads
are 35 cents per word. Minimum charge
$1.00. No ad (non-subscriber) will be printed
uniess accompanied by full remittance. Free
to CQ subscribers (maximum 3 lines per
month). Recent CQ mailing label must
accompany ad.

Closing Date: The 10th day in the third |
month preceding date of publication. Becausa
the advertisers and equipment contained in
Ham Shop have not been investigated, the
Publisher of CQ cannot vouch for the mer-
chandise listed therein. Direct all correspon-
dence and ad copy to: CQ Ham Shop, 14
Vanderventer Ave., Port Washington, New
York 11050,

|

GENERAL RADIO 546-C audio frequency
microvoliter, converts audjo oscillator into
calibrated sig. gen. Excellent condition, with
manual, $70. WeTDA, Ph.D., 5220 Carling-
ford Ave., Riverside, CA 92504,

WANTED: Building instrcutions and operat-
ing manual for Heathkit 10-18 scope, to copy
and return or purchase, FC Bergquist, 104
Sarver Dr., Leesville, LA 71446.

RADIO BOYS BOOKS By Allen Chapman
wanted. R.W. Randall, K6 ARE, 1263 Lake-
hurst Rd., Livermore, CA 94550,

THREE wvhf ARCS xmtrs; 50, 144, 200
MH2z w/power supply, modulator $60. Ameco
converters: 50, 144, 220 wj/ac $65. WA2
PCL, 101-23 Lefferts, Richmond Hill, NY
11419,

NEEDED: Manual for old Gilobe King AM-
CW transmitter using pair of V-80D finals.
WDSFJA, Box 355, Stroud, OK 74079,

WILSON WE-300, s/n 12521811, with 10
“no brand'" white Ni-Cads and flex antenna
with UHF ell connector and UHF to BNC
connector. Also homebuilt battery charger
with 723 IC. Mitt Nodacker, WAJTTFE,
Box 2632, Pocatello, ID 383201,

WANTED: Old Galaxy V for missionary use
over seas. | can repair them. Charles F, Frost,
KS5LBU, 6183 Ecotr St., Denton, TX 76201.

WANTED: Schematic and operation manual
for Graymark 506 model B 2-Band receiver
to buy or borrow. J. Decker,5720 W. Arkan-
sas, Lot no. 12, Arlington, TX 76016.

SELL: Harvey Wells SM-1, model Pl. xmfrs,
Textronics manuals, 512, 453, 575/175,
321, 545 scopes, etc. SASE for Jist. WISUE.
4602 Pickwick Dr., Wilmington, DE 19208,

MUSEUM PIECE. KAAR Conelrad. Every
radic museum should have one. Like new,
$150, WOCVU, 1500 Center Point Rd,, NE,
Cedar Rapids, |1A52402.

SELL/TRADE: Heathkit oscilloscope model
10-4540. Exc condx. Trade for Gen Coverage
receiver. Prefer R3S50A or what have you.
Steve Beckman, 3411 Schuler Dr., Bossier
City, LA71112.

WANTED: Barlow-Wadley recejver have test-
ed equipment, new tubes. VOl HH, Box 500,
Carbonear, NFLD, Canada.

WANTED: RCA Telegraph key Tie Bar.
Sever, 248 Sheraton Dr., NW, North Canton,

OH 44720.

CB QSL Trader, XM42-17713, Box 564,
Downsview, Ontario, Canada M3M 3 A9,

FOR SALE: Heath HW-2036 2 meter trans-
ceiver with Micoder Il and HW2036-3 base
station power supply. $240.00. Cushcraft
Al47-22, stacked 11 element 2 meter beam,
$70.00. A. Dorhoffer, K2 EEK, CQ Magazine,
14 Vanderventer Ave., Port Washington, NY
11050.

WANTED: Power supply for Multi-Elmac
Trans Citer model A.F. 67. John Chase, 3005
38 Ave., North, St. Pete, Fla.

FOR SALE: B & K 415 “new" generator, in
original carton, complete, $395.00. Win-
charger, new, heavy-duty, 12 volit, 200 watt,
wind generator with ten foot tower, $395.
Hickok 215 pocket semiconductor tester,
in carton, $69.00. L.R.E. HA-260, 120 watt,
mobile, 2 meter, linear amp., $95.00. Pre-
cision-E200C sjgnal generator, used, $35.00.
Contact Sal Francione, WIHFL, France
Radio Electronics, 14 Broadway, Milford,
Conn. 06460.

COMPLETE STATION FTI101E, w/cw filter,
fan, Murch Ultimate Transmatch. Drake W4,
W1 AW Balun and cables, used 10 hrs. lost in-
terest, $745 firm. Oran Mills, 313 Clinton
Ave., Brooklyn, NY 11205,

ROHN TOWERS—Buy wholesale from Na-
tional Distributors, 48" foldover tower,
$471.50 freight paid, 25G sections $33.%26
each, 45G sections $54.89 each, 48" BX free
standing $240.67. Order now and beat August
1 price jncrease. Hill Radio, 2503 G.E. Rd,,
Bloomington, IL 61701, (309) 663-2141.

CYSTALS: SASE my list. KBLJQ,
Mower Rd., Pinckney, M| 48169,

355

ZENITH TRANSOCEANIC. Messiner Signal
Shifter. Extra nice, $30. (U-ship). Plug-in
coils for FB-7X SASE only. J. Speer, 1400
Melrose, Norman, OK 73069,

QASL CARDS. Design yvour own and have
printed for less than 3 cents each! Complete
instructions. $1.00. Lionel Industries, P.O.
Box 64, Lincoln, Mass. 01773.

ABILENE DIGITAL Communications has all
Wilson Ham products in stock. We have the
system 1 beam, Balun, WR500 Rotor, TB50
bearing, 56 ft. Tetra Tower, tower top, rotor
plate, guy kit, 100 ft. RG8 coax and rotor
cable. List price, $928. 42. Amateur Net
$749.95 PPD USA except Alaska and Hawaii.
Write to: Abilene Digital Cdmmunications,
P.O. Box 627, Abilene, Texas 79604, or call
after 5 pom. COT (915) 677-0390. Phone call
will be deducted from order.

COUNTRY LIST—Beam Heading, distances,
times, from your QTH to over 700 locations.
Send SASE to DEI, Box 2370C, La Habra,
California90631 for full information.

QSL CARDS Ham/CB low price. Reprints,
design your own. P.O. Box 462, Frederick,
MD 21701, (301) 662-7T753 after 5 p.m.

FOR SALE: Heathkit IM-11, $25; 1G-102,
$50; IT-28, $55, excellent condx. Paul,
WDEMWT, 517 Upton Dr., St. Joseph, MI
49085,

DRAKE: T4X-B, R4-B, 2 extra crystals,
p. supply, mint condx, $650. Russ Elloway,
WB6ENSI, 25040 Crestview Dr.,, Loma Linda,
CA 92354,

SELL: 3600-0-3600 1 A. 110-220 $40;
Chokes: 4§ Hy 2 A $30;:83 Hy 1 A $30; Fil
Xfmr 7.5 V 45 Amp, Sola Regulated 190-
240, $25. Paul Bittner, WOAIH, 1616 South
St., Eau Claire, WI1 54701.

FOR SALE: ASR 32 with stand, paper punch
and reader. Perfect condx. $300. Pick up
only. Joseph Schwartz, K2vGV, 43-34 Union
St., Flushing, NY 11355.

SELL: 5B620 scanalyzer $120, SB600 w/
24 Hr. digital clock, $25. KHeDX, 91-926
Akaholo St., Ewa Beach, H] 96706 .,

QSLs-Top Qality-Samples 35 cents. Includes
Rubber stamp. Info-Ebbert, Graphics, Dept.
4,Box 70, Westerville, OH 43081.

BANDIT Il Maobile linear, 250w, 1000 SSB,
could use as base. New, never out of box.
Paid $350, sell for $250. Arnie Rihn, (715)
568-4361.

WANTED: Heathkit CB-1 and '""Tener"'. Also
need manual for *“Tener'. Ed Morrsion, K9
HLT, Box 175, Blandinsville, IL61420.

WANTED: Type "N'" and "'C'" coaxial con-
necotrs and '"'"LN'" type plugs; and Amphenol
MS-3113H 10-6P plugs. Charles T. Huth,
146 Schonhardt, Tiffin, OH 44883.

HW-& built-in power supply, audio amp and
speaker., Ten-Tec Transmatch, QRP SWR
meter, all in Sansonite case, $200. WB7 QZA,
1251 W 20th Place, Yuma, AZ 85364,

FL-8 A Radio Filter, Swithcable, $§12 post-
paid. H. Anderson, 816 N. Cedar, Colorado
Springs, CO 80903.

SWAN X-1 needed. H.L. Anderson, 316
MNo. Cedar St,, Colorado Springs, CO 80903.

WANTED: Any MNational recevier, Halli-
crafters HT-44, HA-10 preselector. T.N.
Colbert, WASMLY, 1800 Rhodes Rd., No.
612, Kent, OH 44240,

HEATH HP1144 12 voit 20 amp power sup-
ply for SBl104A $75, Jerry Van Vactor,
1435 Fifth St., Spearfish, SD57783.

DRAKE R4B receiver in Absolutely perfect
condx. %$300. Marvin Feldman, KH6DL,
7058 Wright, Wheeler, AFB, H) 96786.

QSL CARDS: 500,/10. 400 illustrations,
Samples: Bowman Printing, Dept. CQ, 743
Harvard, St. Louis, Missouribs3l30.

FREE CATALOG of new merchandise re-
sistors, capacitors, IC's, semiconductors, and
more. Send to: Key Electronics, Box 3506C,
Schenectady, New York 12303.

RADIO MUSEUM now open. Free admission,
15,000 pieces of equipment from 1850 tele-
graph instruments to amateur and commercial
transmitters of the 1920s. Amateur station
W2 AN. Write for information: Antique Wire-

less Association, Main 5St., Holcomb, NY
14469.
MOBILE IGNITION SHIELDING provides

more range with no noise., Available most
USA engines, some imports. Free literature.
Bonding straps on sale now. Estes Engineer-
ing, 930 Marine Drive, Port Angeles, Wash.
98362.

FREE FuULL COLOR Q@QSL Card Catalog.
Cards, Inc., Drawer P, Lexington, N.C,
27292,

B & K Test Equipment, Free catalog. Free
shipping. Dinosaur Discounts, Spacetron-EJ,
948 Prospect, EiImhurst, IL60126.

COMPLETELY DIFFERENT QSL Cards!
MNothing even close to it on the market!
The *“Cadillac” of QSLs! Samples: $1.00
(refundable with order.) W5¥| Print: Box
No, 1171-E; Garland, Texas 75040,

"RADIO—HOBBYIST NEWSLETTER"
Stay up-to-date! |ssued every 2 weeks. Only
£5.00 year! Send SASE for free samply copy!
W5Y¥YIl; Box No, 1171-E; Garland, Texas
75040,

SOUNDSWITCH : Trigaer circuits by clapping
hands, whistling, etc., Contol lamps, appli-
ances, or use as effective burglur alarm. Com-
pletely assembled, with microphone: ONLY
$5.00; two for %9 .50-sent Air Maijl; per-
formance guaranteed; personal cheques ac-
cepted. Michael Wagner, POB 3382-QQ, Sta-
tion B, Calgary, T2M 4§ M1, Canada.

YOUR PICTURE ON YOUR CALL CARD:
128 copies of any size photo reduced to
1" x 374" to fit call card. ONLY $%$5.00:
twa photos processed for $9.50; originals
returned; sent Air Mail; personal cheques
accepted. Michael Waagner, POB 3382-Q,
Staion B, Calgray, T2M 4M1, Canada,

RECEIVE LISTS Regularly $5/vr. Surplus
Parts, P.O. Box 7057, Norfolk, VA 23500,

SELL: Hallicrafters S-36, A-1,%175. You pay
shipping with reproduced manual, C. Klawit-
ter, 4627 N. Bartiett, Milwaukee, Wl 53211.
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SELL: Antique amateur recejyer. Crosley
model 51. Book type tuning condensor.
2 type 01A tubes. Perfect condition. K.D,

Kilenk, W3LSE, 420 Bob S5t., Johnstown,
PA 159504.

SELL: Complete Collins KWM1 with AC
and DC supplies, mobile mount and speaker
$300. Heath SB610 monitorscope $90.
Ameco SWR model BU %25. Ameco PCLP
preselector $25. Waters Compreamp no. 359
$25. AIll excellent condx. Add shipping,
W2GUJ, 314 Smith 5t., Freeport, NY 11520,
Tel. (516) 378-8173.

WIND POWER ENTHUSIASTS. "Windheads
Net'" meets Mon. and Wed, at 2130 Mountaln
on 3398 kHz. Net control WD5GQMN.,

RUBBER STAMPS for hams. 4 lines, all
wood, $3.00. N.J. res. add tax. M. Zappia,
18 Spencer Ave., Colinia, NJ07067.

EXCELLENT TEK 545A oscilloscope (mili-
tary version by Hickok) Dual time base, 0-35
MHz, crated. $400 or trade for ham gear.
NALMN, (205) 766-9601.

RECORDS, classical LP's, unscratched, want-
ed to buy. Junker, Box 99412, San Fran-
cisco, CA 94109.

SALE: Heath IM-28 VTVM kit. New, perfect.
Ordered by mistake. $40. Schultz, Box *"L",
FPO, New York 09544.

The book *"'CQ YL* has been updated again
with a new supplement bringing the YLRL
Officers section up to date through 1977, plus
a report on the 7th International YLRL Con-
vention held in Houston in June 1976, |If
you have a copy of "CQ YL'" and would like
foc add the new supplement (the pages are
“'slotted’’ so they can be inserted directly into
the book's spiral backbone), drop a note with
your request to author/publisher WS5RZJ,
Louisa Sando, 9412 Rio Grande Bivd,, NW,
Albuquergue, NM 87114, Please enclose §1
to cover cost of printing and mailing. " The one
and only book abaout ¥YLs in ham radijo, "'CQ
YL contains 23 chapters, over 600 photo-
graphs, Order your autographed copy, or a
gift copy, from W5 R2ZJ, $3.50, postpaid.

MEDICAL: Any licensed amateur radio op-
erator in the medical or paramedical field
should join MARCO (Medical Radio Council).
Contact: Stan Carp, M.D., K1EEG, 44 Main
St., Saugus, MA 01906. (617) 233-1231,

WANTED: Regency VHF paolice scanner.
WiDDL/WGS5SS, 5006 M. Second 5St.,, Loves
Park, IL61111.

FREE ELECTRONICS SURPLUS Catalog.
Bargain Packed. Fascinating items, many
never before advertised. ETCO-003, Box 762,
Plattsburah, N.Y. 12901. Surplus Wanted.

WANTED: Good used Heath HW-16 with or
without VFO. Darrell Hohensee, 217 N.
Hamilton, Pratt, Kansas67124.

SELL: Heath SB-102 transceiver with ac sup-
ply. Mint condx. $375. B. MNastoff, 320 W.
536th PL, Merrillville, IN 46410,

FOR SALE: Hmpﬂx ?iﬂﬂﬂtﬂpﬂ recorder work-
ing but sold as is. $165. 1' tape §15 /hr.
WA20JT, Al Szablak, 6 Cromwell P}., Utica,
NY 13502, (315) 724-4868,

THE MOST SCANNER RADIOS and assorted
goodies in the U.5.A.] Send $1 for catalog to:
The Newsroom Inc.,, 1973 5, State College
Bilvd., Anaheim, CA 92806, Dept. CQ1l.

MINOX Model 11I-C subminature camera
with flash unit. Brand new units in factory
boxes. G, Alfred Dodds, 874 Pepperwood
Lane, Brunswick, OH 44212,

CQ AND QST 1950-1975 issues for sale. Send
s.a.5.e, if ordering 73, Ham Radio, or other
CQ and QST issues. One dollar minimum
order and all issues cost 25 cents each, includ-
ing USA shipping. Send chronological list
and full payment to WeLS, 2814 Empire,
Burbank, CA 91504. Available issues and re-
fund sent within one month.

CERTIFICATE FOR PROVEN Two-Way
Radio Contacts with Amateurs in all ten (10)
USA call areas, Award suitable to frame
and proven achievements added on requeast.
SASE brings TAD data sheet from W6GLS,
2814 Empire, Burbank, CA 91504,

WANTED: High-voltage transformer for HT-
37. Want FPM-300 in good condition. Rob-
erts, 5520 Porter, Wichita, KS 67204,

SELL: Drake TR4CW transceiver only 3
manths old. Including: AC4 power supply,
34PNB Noise blanker installed, matching
speaker and Shure 444 Mic., $900. WB?2
VJF, Wm. D. Shevtchuk, 1 Lois Ave,, Clif-
ton, NJD7014,

WANTED: HQ-120 and Babcock MT-5B
manuals. WdZFH, 140 W. Gilpin Ave., Nor-
folk, VA 23503.

FOR SALE: PTT Handset with dynamic
microphone element, %$15. Crystal pair
(52/52) for Midland 13-505 transceiver,
$4. Karl Thurber, WBFX/4, 233 MNewcastle
Lane, Montgomery, AL 36117,

LIKE NEW YAESU STATION: FR-101
(digital) receiver with cw filter, SP-1018B
speaker, FL-101 xmtr with RFP-101 speech
processor, $1100. Al Johnson, K1I1K, Box 77,
West Dover, VT 05356. (802) 464-5566.

COMPUTER KITS from $95.00, ICC, 2114
S. Prairie, Pueblo, Colo, 81005.

Clip out the coupon and subscribe today. Get in on some of the most exciting reading in Amateur Radio.
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HALLICRAFTERS HA+$ transverter (6m)
with P-26 power supply and cables $175.
Heath oscilloscope calibrator, $15. Viking
BP-61 record/playback amplifier, $10. Rystl
adjustable crossover network 16 ohm $8.50.
All FOB, in exc condx. T.K. Brown, RD 1,
Box 102, Forksville, PA 18616.

FOR SALE: HW 202, $150. HW2021 HT
many xtras, $175. 450 repeater (Mot).
KIWXX, 53 Sherman Awve.,, Meriden, CT
06450.

HEATH S5SB-620 scanalyzer, $125; Heath
AF-1 Audio Freq. Meter, $15; Wanted: G.E.
Master 450 RX and TX strip. Also 150 MC
TX strip. KEKZT, 2255 Aljexander Ave,,
Los Osos, CA 93402,

WANTED: 4 KC mechanical filter for R3I90A.
D. Oldenburger, 2219 E. Boulevard, Bismark,
ND 58501.

GOV'T SURPLUS Sig. Generators AN/
USM27B and other electronics for sale
cheap or trade. Details/list SASE to: DT,
Box 9064-CQ, Newark, NJO7104.

FOR SALE: Collins 3251 and 7551 in exc
condx, Best offer. R.B. Rennaker, 1011 Lin-
da Dr., Kokomo, IN 46901.

HALLICRAFTERS PS-150 DC mobile power
supply, $45, prepaid. Hallicrafters MR-150
mobile mount for SR-150 or SR-400, new,
unused, $15, prepaid. J.R. Shank, 21 Terrace
Lane, Elizabethtown, PA 17022.

FOR SALE: Robot 70 and B0, New Videcon.
Like new, $300, Prefer pick-up. Murphy,
WD4AYH, (404)942-0483.

EIMAC SK-300 new, $87. ITT/Jen. Vac.
Relay RJ1IA, new, $37, Transco Remote
Coax switch DPDT, No., 1460822, new,
$40. SASE list. A. Emerald, 8955 Swallow
Ave., Fountain Valley, CA92708.

SALE: 32 ASR w/stand, perfect condx, $300,
Kenwood 520 w/xtal filter & matching ex-
ternal VFO., $600, Clegg 22 Mark 2, $125,
Clegg 22, $65, Ameco 6 & 2 xmtr w/match-
ing VFO, $125, Globe VFO, 160 to 6 meters,
$50. Joseph Schwartz, K2VGV, 43-34 Union
St., Flushing, NY 11355, (212) 461-5933.

BE FIRST TO KNOW precisely whén and
where to work all the choice DX, Bi-weekly
LI DXA DX Bulletin has: Hot DX News,
Time and Freguency of each goodije, Q5L
Info, Propagation Forecast, and more, Send
business size SASE for free sample copy or $8
for 1-year domestic subscription., Long Island
DX Association, DX Bulletin, PO Box 173,
Huntington, NY 11743,

WANTED: Commercial outdoor type 50 ohm
dummy load; 2 kw or greater. Rod, W7 OM,
5632 47th Ave,, SW, Seattle, WA 98136.

SELL: 2 mtr FM Sonar transceiver, AC P/S,
mobile bracket $175. Heath HW-32A with
spare tubes $65. George Pataki, WB2 AQC,
34-24 76th 5t., Jackson Hagts.,, NY 11372,

SALE: Sony ICF-5900W multi-band receiver
designed for SWLs. Like new condition w/
manuals. $100. Schultz, WAFA, Box *“L",
FPO New York 09544,

FOR SALE: Oid issues of Ham Radio, 73,
CQ, QST. Some complete runs. Send s5.a.s.e.
for lists and prices. A. Dorhoffer, K2EEK, CQ
Magazine, 14 Vanderventer Ave,, Port Wash-
ington, NY 11050.

HW-202 w/built-in Sadlin scanner, crystals;
ITC Multi-2000; Bearcat 101 scanner. Al
good condition. Karl Thurber, WBFX/4 K6 233
Newcastle Lane, Montgomery, AL 36117.

WANTED: Galaxy 2000 Linear 40-10 trap
vertical. Sell Cv-89 Ratt Converter. Sam Hor-
ton, WANVJ, 1271 Foxhall Dr., Winston
Salem, NC 27106.

WANTED: Hallicrafters HT-45 /pwr, HA-10,
any National receiver, working or not. Sell:
Johnson Ranger. T.N. Colbert, 1300 Rhodes,
No.612, Kent, OH 44240,

Antenna Baluns

‘ All Palomar Engineers products are
made in U.S.A. Since 19685, manufacturers

of Amateur Radio Equipment only.

1 Kw CW, 3 Kw PEP input.

For dipoles, inverted Vees,
beams, quads.

Dependable. Takes
temporary overioads in
stride.

Specify 1:1 or 4:1 ratio.

Model 1K $16.95

2 Kw CW, 6 Kw PEP input.

Far more rugged than any
other balun made for
amateur use.

Specify 1:1 or 4:1 ratio.

Model 2K $32.50

2 Kw CW, 6 Kw PEP input.

Our heavy duty balun with
mounting bracket for 2"’
mast or boom.

Specify 1:1 or 4:1 ratio.
Beam Balun $37.50

Only Palomar Baluns Have All These Features

RF toroidal core for highest efficiency.

Teflon insulated wire.
Stainless steel hardware. Won't rust.

Epoxy filled case. Waterproof.
Wideband 1.7 to 30 MHz.
White case to reflect the sun.
Lightning protection built in.

Free brochure sent on request

How many lightweight baluns have you burned out
already? Install the balun that will stay up there working
year after year.

Order direct. Add $2 shipping/handling. California
residents add sales tax.

Palomar Engineers

Box 455, Escondido, CA. 92025 = Phone: [714] 747-3343
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ALL BAND TRAP ANTENNAS |

B € ————="T3"

ALL 5 BAND OPERATION - ONLY ONE
MNEAT SMALL ANTENNA. FOR CONGESTED
HOUSING AND APARTMENT DWELLERS!
LIGHT, NEAT - ALMOST INVISIBLE!

COMPLETE Ready to put up with 30 ft. Dacron end suppert cords!

i ) -/~

FOR ALL MAKES AMATEUR HF TRANS-
MITTERS - TRANSRECEIVERS - GUARAN-
TEED FOR 2,000 WATTS PEP. POWER.
FOR NOVICE !nHE'.I' ALL CLASS AMATEURS!

1"X 5" MOLDED

3 Ibs.,
RESONANT TRAPS - just switch your transmitter to desired band for EICILLEHT PERFORMANCE!

NO TUNERS OR BALUNS NEEDED!CAN BE USED IN ATTICS, TOPS OF BUILDINGS . INVERTED
Va IN MINIMUM SPACE. NO CENTER SUPPORT NEEDED, NO HAYWIRE HOUSE lF‘FE.l.HlHﬂE
COMPLETELY ASSEMBLED. No tuning - cutting - soldering - measuring - JUST HANG IT, AND
USE ITI SWR IS 1.2 AT RESONANCE THOUSANDS IN USE - EASIEST INSTALLATION!

B80-40-20-15-10 meter bands---102 1. with 90 ft. RGS58U coax - connector -Model S98BU. .
40-20-15-10 meter bands---54 ft. with 20 ft. AG58U coax - connector -Madel 1001BU . . .

. $49.95
-$48.95

20-15-10 meter bands - 261L with 90 1. RG5BU coax - connector - Model 100TBU
Send only $5.00 (cash, ¢ck,, mo.) and pay postman balance plus COD postage OR SEND FULL PRICE

FOR POST PAID DEL. IN USA

Canada s $5.00 =xtra) or arder by MAIL OR PHONE with Bank-

Americard VISA - MASTER CHARGE - OR AM EXP. Give number and ex. date. Ph 1-30B8-236-5333
week days, We ship in 2-3 days. INFLATION? PRICES MAY INCREASE - SAVE - ORDER NOWI

INFO. AVAILABLE FROM. WESTERN ELECTRONICS Dept. AC- 9 Kearney, Nebraska, 68847
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EZ DOES IT BEST. Deals, that is, on Yaesu,
ICOM, Drake, Swan, Cushcraft, Larsen, KLM,
DenTron, VHF Engjneering, and Wiison.
For new or used gear, call, see or write,
WOEZ, Bob Smith Electronics, RFD No, 3,
Hwy 169 & 7, Fort Dodge, lowa 50501,
(515)576-31886.

QSLs with Class! Unbeatable guality, reason-
able price. Samples: 50 cents refundable.
QSLs Unlimited, 1472 SW 13th Street, Boca
Raton, FL 33432,

FOR SALE: Tektonix 535 oscilloscope with
dual trace and fast rise-time plug-ins. Very
good condition. $425, Prefer local pick-up.
Irwin Schwartz, K2 VG, c/o CQ Magazine, 14
Vanderventer Aye., Port Washngton, NY
11050.

ELECTRONICS SUPPLIES...Radio accessor-
ies, etc, Send for catalog today. 25 cents.
ACE Electronics, PO Box 8171, New Fair-
fiela, CT 06&10.

REPLACE RUSTED ANTENMNA BOLTS with
stainless stee| bolts. Small quantities, free cat-
alog, Elwick, Dept. 281, 230 Woods Lane,
Somerdale, N.J. 08083,

LOOKING FOR old Lionel trains. Interested
in “"O'" Gauge, excellent to like-new condi-
tion, Primary interest is locomotives prior
to 1952, but will consider complete sets or
more recent models. Am willing to buy out-
right for cash or swap radio gear to meet your
needs. Write Dick Cowan, WA2LRO, c¢/o
CGQ Magazine, orcall (516) 8836200,

FOR SALE: Spectra Physics 117P 2mw laser
tube, brand new, never used, $80. G.R. 5728
1 kHZ2 Hummer, $15, Irwin Math, 320 North-
ern Bivd., Great Neck, NY 11021.

SSTV AND PHOTOGRAPHERS
1 each, like new_  Fujitar
f 4.5 —telephoto 35 mm,

-Make offer;
lenses—] 35 mm,
f 1.5—wide angle.

BYTE, Drink and be merry at the Tidewater
Hamfest, Filea Market and Computer Show,
Norfolk, WVirginia. September 23-24, Over
60,000 sqg. ft. of exhibit and flea market
space. All indoors. All air-conditioned. Write
TRCI, P.O, Box 937!, Norfolk, Virginia
23505.

HELP: Need vibrator for my Novice rig. Gon-
set G77 trans/ymodulator unit. Cornell-Dubil-
ier Type &6VLID. Working or not. Gary
Clouse, WAETIA, 5068 E. Carmen Ave,,
Fresno, Calif.937217.

WANTED: Extra coils for SW-3 receijver,
have odd-ball coils and need your single ex-
tras to make up complete set. Buy or trade,

WANTED: Pre-war issues of Short Wave Craft
maqgazine, Bill Orr, W6SAI, ¢c/o Eimac, 301 In-
dustrial Way, San Carlos, CA 94070.

WANTED: Collins 51-R receiver
Bill Orr, WESAI, c/o Eimac, 301
Way, San Carlos, CA 94070.

(VHF).
Industrial

WANTED: Antique glass—Looking for old
milkglass—purple, slag, carmel, and green-
town. Tell me what you have, | pay the
highest prices. Write: Jack Schneider, c/o
Cowan Publishing, 14 Vanderventer Ave,,
Port Washington, NY 11050.

e e ——

WANTED: Hammariund HQl00 A with man-
ual, up to $100 depending on age and con-

Cary Cowan, c/o CQ Magazine, or call (516) | Bill Orr, WESAI, c¢c/o Eiamc, 301 Industrial dition. Dallas Lankford, 1524 Don, Tyler,
883-6200. Way, San Carlos, CA 94070. Texas75701.
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Q Meter (from page 57)

Z.- = lim Z, | £ coshys + Z,sinh ys
L — ® L,Coshys + Z,sin s
Z”-,, = |im ZI cosh '}rE
— h 3
Lo—> 0 [ Z,sinh ys LoD S A

As we are going to limit the use of the equation to the
half-wave line, the susceptance will be zero (or the reactance
infinite). Under this condition, the input resistance on a series
basis will equal the input resistance on a parallel basis which
will also equal the reciprocal of the conductance. Mathemat-
ically,

1
Lin

Since the 821 measures conductance, it is desirable to use
conductance. Hence eq. (A3-3) becomes
1 1 tanh ys

G.,. = = = pesatidal :
" Zin  Zycothys Z (AS-5)

In connection with eq. (A3-2) we said y was a complex
number y = a + jB. Hence eq. (A3-5) becomes
tanh (x + |f)s

Ly
From a table of hyperbolic identities, it can be shown that
tanha + tanh b
1 + tanha-+tanhb

Zin = Rgin = Roin = 1/Gjz Or G, =

(A3-4)

G,=

(A3-6)

tanh (a + b) =

Making this substitution

Since we have limited this equation to a half-wave line, the

electrical length will be 180" and the tan 180° = 0. Thus Hn
tanh as
Q= ———
Z,

It the losses are assumed low, but not zero, as will be small

G — 1 [ tanhas + tanh s s L i
" Z, 11 + tanh #s tanh jﬁs] Gl 2
--‘i: waid |
8. = 1 tanh as + | tan fis | | e —
" Z, |1+ jtanh astan fs —
nm 1

and we can use the approximation tanh as = as so with exclusive Dual-Speed Control!
G. 7 For antennas up to 10.7 sq. ft. of wind load area. Mast
G 2 g = —i0 (A3-8) support bracket design permits easy centering and offers
oo & S a positive drive no-slip option. Automatic brake action

Eq. (A3-8) gives the attenuation in nepers per the same unit of cushions stops to reduce inertia stresses. Unique control unit
jengfh as s which 1s inches in the example | gave in the texi features DUAL-SPEED rotation with one ﬁUE—pﬂSIhﬂn S'I'"t[:h.
To change nepers to dB, multiply nepers by 8.686. Hence SPECIFICATIONS: Max. wind load bending moment—10,000
in.-Ibs. (side-thrust overturning); Starting torque — 400 in.-

% unitlength = Qjpy? 8.656 (A3-9) Ibs.; Hardened steel drive gears; Bearings —100- 3" diam-

S units of length eter (hardened); Meter — D'Arsonval, taut band (back-

Since transmission line attenuation is usually specified in lighted). There's much, much more — so get the whole story!
dB/100 feed and the line length measured in inches, multiply — e=tay

eq. (A3-9) by 1200, as there are 1200 inches per 100 feet
This yields eg. (10) in the text

_ G,Z,*8.686+ 1200

Mail this coupon for complete details!
YES' Send me complete details on the new HD-73!
[ |

I
I
l
- | +
gaB/ioon ™ (A3-10) | Give me the name of my nearest dealer!
S inches l I
It it is desired to have the attenuation in dB per 100 meters | NAME
and the line length 1s measured in meters, multiply eq. (A3-9) ADDRESS
by 100 }
G._Z.+8.686+100 | CITY i
Z4aB/100m. I - ‘AE*'TT} I I
& | STATE ZIP |
it 1Is important to remember the restrictions on eq. (A3-10 or | ® IANCE Manufacturi i .
11). These are (1) the length of line, s, must be one-half | Ma AL AHHHEH AMERICAN FH%FLHEGHIIIPAH? P =
WHVE‘|EFI]'HH"|. and (2?1 the losses must be small, i_ <57 E I_Hliﬂilﬂ:ﬂn:lﬂﬂ;. Illill'll:lTll'll'll-Hll-'lm'"."*'I"l"-..lmﬂuinrﬂ;ﬂlﬂf"
G:I‘] 5 ) |_____ & 1878 The Alliance Mig. Co., ina

- — =
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New YAESU FT-7 20 Watt
Solid State 80-10 Meter HF Transceiver

The all-solid state FT-7 mobile transceiver provides high performance on the 80 through 10 meter
bands. The operator may select upper or lower sideband or CW operation, and the compact package
provides many features engineered for convenience while mobile. A single knob provides all
transceiver tuning, and the state-of-art noise blanker minimizes impulse-type noise often found in
mobile applications. The FT-7 is designed for operation directly from 12 volt car battery or Yaesu's
FP-7 DC Power Supply.

YAESU FT-227R

144-148 MHz 800 Channel “Memorizer”

® One knob channel selection, 144-148 MHz @ Memory circuit that allows instant return to any
frequency selected @ Fully synthesized in 5 KHz steps @ 600 KHz offset plus any split using
memory circuit @ Built-in tone burst @ Optional tone squelch encoder/decoder @ Selectable
10 watt/1 watt output @ Operates directly from 12 volt car battery or Yaesu's FP-4 Power Supply

ima) AESU
The radio. ¢

578
YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007
YAESU ELECTRONICS CORP., Eastemn Service Ctr., 613 Redna Ter., Cincinnati, OH 45215

Price And Specifications Subject To
Change Without Notice Or Obligation

92 ® CQ © September, 1978
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T 225RD 2 METER TRANSCEIVER
e - DIGITAL READOUT

MODE. SSB CW. AM M
SOLID STATE

PLUG IN MODULE

LRGSR LY T

: § 4 T - L] !-II'.:- I.lr Ilrli" " -y L) = I
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A mmmt vmﬁle trnnunaivur for thu dedlnated twu-metur Bxﬂ. the built-ln m&nury and
“twenty-five watt output puts the FT-225RD far ahead. See it at ynur malm today or wﬁti
for our 1978 full line catulug |

SPECIFICATIONS:
G ' Power Cﬁmmpﬂon AC Hummaﬂ 'fn
' quuT‘?1zr;ln;; 144-145 MHz, 145-146 MHz, 146-147 MHz, &'ﬂﬁﬂ!ﬁﬁ;ﬂ r:rr:n'&.ﬁ Ampa
I Frequency Readout: Digital readout to 100 Hz, analog display it:rgmmﬂ:} u:':zﬁl m:;‘;}imﬁmm (©)
resolution better than 1 KHz.
| Modes of Operation: LSB, USB, CW, AM, FM Receiver
Frequency Stability: Within 100 Hz during any 30 minute period after Sensitivity: SSB/CW 0.3 uV for 10dB S/N
warmup. Not more than 20 Hz with 10% line voltage variation. FM 0.35 uV for 20dB QS
Intermediate Frequencies; 1st IF=10.7 MHz; 2nd IF=455 KHz AM 1.0 uV for 10dB S/N
Antenna Impedance: 50 ohms unbalanced Selectivity: SSB/CW/AM 2.3 KHx at 6dB down
Repeater Split: 600 KHz installed, any split up to 1 MHz with optional 4.1 KHz at 60dB down
crystal. FM 12 KHz at 6dB down 28 KHz at 60dB down
Power Requirements: AC 100/110/117/200/234 Volts Image Response: Better than —60dB
DC 13.8 Volts, negative ground Spurious Response: Better than 1 uV at antenna

Price And Specifications Subject To

Change Without Notice Or Dhlhgannr \ /

arma U
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EIMAC tubes win a place
in Rockwell-Collins’

HF-80 systems.

Rockwell-Collins chooses EIMAC For more information on what makes
tubes again_ these and other EIMAC tubes so special, con-

tact Varian, EIMAC Division, 301 Industrial
Way, San Carlos, California 94070. Telephone

(415) 592-1221.0r contact any of
the more than 30 Varian Electron

To power their new HF-80 family of 1 to

10 kW hf single sideband radio equipment,
Rockwell-Collins needed tubes as well-
constructed and reliable as the HF-80 system Bavice Crons Salee Difoss
itself. That’s why they went with EIMAC, the . > P >

_ R i i3z ; throughout the world.
way they have for every hf system they’ve
built since 1958.

The deciding factors—
EIMAC’s quality,
backup, availability
and customer
acceptance.

The new HF-80
equipment ranges from
operator-attended re-
ceivers and transmitters
to fully automated, re-
motely located communica-
tions stations. The HF-80 is
used worldwide in business, mili-
tary and general government com-
munications. So Rockwell-Collins needed
tubes with worldwide availability and tech-
nical back-up. EIMAC’s proven customer
acceptance and well-established reliability
were more pluses.

The HF-80 uses EIMAC’s
4CX1500B at 1 kW, 4CX5000A at 3
kW, and 4CX15000A at 10 kW with
EIMAC’s 4CX350A as drivers.

hhhhhh
.......

varian
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