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Phase lock-loop (PLL) oscillator circuit minimizes
unwanted spurious responses.

Hybrid Digital Frequency Presentation.

Advanced Solid-state design...only 3 tubes,
Built-in AC and 12 VDC power supplies.

CW filter standard equipment...not an accessory.
Rugged 6146-B final amplifier tubes.

Cooling fan standard equipment...not an accessory.

High performance noise-blanker is standard
eguipment...not an accessory.

Buiit-in VOX and semi-break in CW keying,
Crystal Calibrator and WWV receiving capability.
Microphone provided,

Dual RIT control allows both broad and narrow
tuning.

All band 80 through 10 meter coverage.

.an accepted and prove

L
*

Multi-mode USB, LSB, CW and AM operation,
Extraordinary receiver sensitivity (.3u S/N 10 db)
and oscillator stability (100 Hz 30 min. after warm-up)
Fixed channel crystal control on two available
positions.

RF Attenuator,

Adjustable ALC action.

Phone patch in and out jacks,

Separate PTT jack for foot switch.

Built-in speaker.

The TEMPO 2020...$759.00.

Model 8120 external speaker...$29.95. Model 8010
remote VFQ...$139.00.

Send for descriptive information on this fine new transceiver,
or on the time proven Tempo ONE transceiver which
continues to offer reliable, low cost performance.

11240 W. Olympic Blvd,, Los Angelas, Calif. 90064 213/477-6701

931 N. Euclid, Anaheim, Calif. 42801

Butler, Missouri 64730

714/172-9200
816/679-3127

Prices subject to change without notice.



ONLY
HENRY RADIO
OFFERS THE WORLD'S
MOST COMPLETE LINE OF

~30 MODELS! THE WORLD’S FINEST LINE OF AMATE“R AMPLIFIERS. BOTH

VACUUM TUBE AND SOLID STATE...FOR HF, VHF AND UHF...FIXED STATION
AND MOBILE...LOW POWER AND HIGH POWER. NEVER BEFORE HAS ONE
COMPANY MANUFACTURED SUCH A BROAD LINE OF AMATEUR AMPLIFIERS

2K-4...THE “WORKHORSE"

The 2K-4 linear ammiplifier offers engineering, construction
and features second to none, and at a price that makes it the
hest amplifier value ever offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long life of reliable
service, its heavy duty components allow it to lnaf along even
at tull Jegal power. If you want to put that strong clear signal
oh he ajr that you've probably heard from other 2K users,
" now is the time. Operates on 21l amateur bands, 80 thry 10
meters  Move up to the 2K-4. Floorconsole...5995.00

3K-A COMMERCIAL/MILITARY AMPLIFIER

A high quality linear amplitier designed for commercial and
military uses. The 3K-A employs iwo rugged Eimac 3-500Z
grounded grid triodes for superiar linearity and provides a
conservative three kilowatts PEP input on SSB with etficien-

cies in the range of 80% . This results in PEP output in excess .

of 2000 watts. It provides a heavy duty power supply capable
of furnishing 2000 watts of continuous duty input for either

RTTY or CW with 1200 watts output. 3.5-30 MHz ....$1395.

AK-ULTRA

Specitically designed for the most demanding commercial
and military operation for S8B, CW, FSK or AM. Features
general coverage operation from 3.0 to 30 MHz, Using the
magnificent new Eimac 8877 grounded grid triodes, vacuum
tune and load condensers, and a vacuum antenna relay, the
4K-ULTRA represents the last word in rugged, reliable, linear
high power RF amplification. 100 watts drive delivers 4000
watts PEP input. Gan be supplied modified for operation on
frequencies up to about 100 MMz, .. .$2950.00

TEMPO 6N2

The Tempo 6N2 brings the same high standards to the

6 meter and 2 meter bands. A pair of advanced design Eimac
8874 tubes provide 2,000 watts PEP input on §5B or 1,000
waltts on FM or CW. The BN2 is complete with selt-contained
solid state power supply, built-in blower and RF relative
power indicator. ...$895.00

TEMPOQ 2002

The same fine specs and features as the SN2, but for 2 meter

aperation only, ,..3745.00

TEMPO 2006

Like the 2002, but for 8 meter operation. ...$795.00

TEMPO VHF/UHF AMPLIFIERS

Golid state power amplifiers for use in most land mobile

applications. Increases the range, clarity, reliability and

speed of two-way communications. FCC type accepted also.
Drive  Qutput Drive  Cuotput

Model Fower Power P—"Gﬂl Modet Fower Power Price

LOW BAND VHF AMPLIFIERS (35 to 75 MHz)

Tempo 100C30 30w 100W  $159. | Tempo tOOCTD 1OW 100W $749,

Tempo 100C02 2w 100W 3179,

HIGH BAND VHF AMPLIFIERS (135 to 175 MH2)

Tempo 130A30 30W  {30W  $189. | Tempo 80ADZ W  80W 5159,

Tempo 130A1C 10W 130W  $179. | Tempo 50A10  10W  50W  $ 99.

Tempo 130A02 2W  {30W  519%. | Tempo 50802 2W  30W 3119

Tempo 30A3C  30W  &0W 3149, | Tempo 30410  10W  30W $ 69

Tempo BOATC  10W  BOW 3139 | Tempo 20802 W  30W 3 89,

UHF AMPLIFIERS (400 to 512 MHz)

Tempo 70D30 30w 7ow  E210. | Tempo 40D01 W 40W  $185.

Tempo 7OD10  10W 7OW 3040, | Tempo 25002 oW 25W  §125.

Tempo TOD0Z »W 70w S270. | Tempo 10002 2w 10W $ 85.

Tempo 40D10  10W  40W %145, | Tempo 10001 W 0W gi2s,

Tempo 40002 2w 40w $165. | Linear UHF models also available

TEMPO 100AL10 VHF LINEAR AMPLIFIER

Completely solid state, 144-148 MHz. Power output of 100
watts {nom.} with only 10 watts (nom.) in. Rellable and
compact ...$199.00

TEMPC 100AL10/B BASE AMPLIFIER ...$349.00

piease call or write for complete informatian.

Henry il

11240 W, Qlympic Blvd., Los Angeles, Calif. 90064  213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 7141 772-9200
Butler. Missouri 64730 a16/6r9-3127

Prices subject to ¢hamge without notice.



That’s all, Folks!

All you need for All Mode Moblle that is.

All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead of
all others. The new, fully synthesized 1C-245/SSB puts you into FM, SSB and CW
operation with a very compact dash-mounted transceiver like none you've ever seen.

® Variable offset: Any offset from 10
KHz through 4 MHz in multiples of
10 KHz can be programed with the
LSI Synthesizer.

® Remote programing: The IC.
245/8SSB LSI chip provides for the
input of programing digits from a
remote key pad which can be com-
bined with Touch Tone* circuitry to
provide simultaneous remote pro-
gram and tone. Computer control
from a PIA interface is also possible.
* aregistered trademark of AT&T.

SPECIFICATIONS

® FM stability on SSB and CW:
The IC-245/SSB synihesis of 100
Hz steps make mobile SSB as stable
as FM. This extended range of oper-
ation is attracting many FM’ ers who
have been operating on the direct
channels and have discovered SSB.

The 1C-245/8SB is the very best and
most versatile mobile radio made:
that’s all. For more information and
your own hands-on demonstration see
your [COM dealer. When you mount
vour IC.245/SSB yorr’'ll have all you
need for All Mode Mobile.

Sanny

RN T RS Y T Y

Distributed by:

ICOM WEST, INC. ICOM EAST, INC. ICOM CANADA

Sinite 3 Suite 307 TR Victoria Dnive
13256 Northrup Way 37531 Towerwood Drive wancouver B.COYEP TYS
Bellevug, Wash, 98005 Dallas, Texas 75234 Canada

(2061 7479020 1214y 520-2780 (B04) 321-1833
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- been stnkmgly individual. This is the result,
not of a compulsion to be different, but of a
dedication to excellence in American crafts-
manship. This dedication now extends to one
of the worlds finest high performance Mllftary

- amateur amphﬂers

Luxury stylmg, however would not be fully
appreciated without an exceptional power
source. The heart of the MLA-2500 is a heavy
duty, self-contained power supply.

Compare the MLA-2500.
profile of any high performance amplifier in the
world. H’'s modular construction makes it
unique, and at $799 50 it is an unprecedented
‘value. '

Very few things in life are absolutely uncom-
__promising. We are proud to count the DenTron
MLA-2500 among them. And so will you.

It has. the lowest

160 thru 10 meters

2000+ watts PEP input on SSB
1000 watts DC input on CW, RTTY, or SSTV
Variable forced air cooling system

Self contained continuous duty power supply
Two EIMAC 8875 external-anode ceramic/metal

triodes operating in grounded grid. ,
Covers MARS frequencies without modifications )
50 ohm input and output impedance

Built in RF watt meter

117 V or 234 V AC 50-60 hz

Size: 5%" H x 14" W x 14" D.

Amplifiar in actual operation.

2100 Enterprise Parkway

Twinshurg, Ohic 44087
(216) 425-3173

/L.

Radio Co., Inc.
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Stay tuned for future programs.

N H:Il 8T-6000

EkL] ki
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PRICE
$1195.00

The HAL ST-6000 demodulator
/keyer and the DS-3000 and DS-4000
KSR/RO series of communications
terminals are designed to give you
superlative TTY performance today
—and in the future. DS series termi-
nals, for example, are re-program-
mable, assuring you freedom from
obsolescence. Sophisticated systems
all, these HAL products are attrac-
tively priced—for industry, govern-
ment and serious amateur radio
operators.

The HAL ST-6000 operates at
standard shifts of 850, 425, and
170 Hz. The tone keyer is crystal-
conirolled. Loop supply is internal.
Active filters allow flexibility in estab-

BT T ] LIRH TN AN AYD

WN

wooo
LU
1HE3TE

lishing different tone pairs. You can
select AM ar hard-limiting FM modes
of operation to accommodate differ-
ent operating conditions. An internai
monitor scope {shown on model
above) allows fast, accurate tuning.
The ST-6000 has an outstandingly

high dynamic range of operation.

Data 1/O can be RS-232C, MIL-188C
or current loop.

The DS-3000 and DS-4000 series of
KSR and RO terminals provide silent,
reliable, all-electronic TTY transmis-
sionand reception, or read-only (RO}
operation of different combinations

coom NHACE HOR  MATK  AUYE S0WER

s @ o @ 0 9
WEANT | FOWRR
OTH  RARINT KT AUYOD et an

Gy LIE RN

of codes, including Baudot, ASCII
and Morse. The powerful, program-
mable 8080A microprocessor is in-
cludedinthe circuitry to assure maxi-
murmn flexibility for your present needs
—and for the future. The KSR models
offer you full editing vapability. The
video display is a convenient 16-line
format, of 72 characters per line.

These are same of the highlights.
The full range of features and speci-
fications for the $T-6000 and the DS
series of KSR and RO terminals
is covered in comprehensive data
sheets available on request. Write for
thern now—and tune in to the most
sophisticated TTY operation you can
have today...or in the future.

HAL Communications Corp., Box 365, 807 E. Green Street
Urbana, lllinois 61801 « Telephone: (217) 367-7373

Nav 1977




7 “FHE TR-8300 IS KENWOOD'S NEWEST OFFERING .. A 450 MHz MOBILE /BASE STATION RU
© WITH 22 CHANNEL CAPABILITY. AVAILABLE IN .}_U_NE.‘ {SUBJECT TO FCC CERTIFICATION.)

KENWOOD

paceselter in amaleur raaetion




OX OSCILLATOR

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

\.

MXX-1 ;

TRANSISTOR 2

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 injection
in the 60 to 179 MHz range. 3 to 20
MHz, Lo Kit, Cat. No. 035105. 20 to
170 MHz, Hi Kit, Cat. Ne. 035106
Specify when ordering.

PAX-1

TRANSISTOR

RF POWER AMP

A single tuned output amplifier de-
signed to follow the OX or OF-1
oscillator. Quiputs up to 200 mw, de-
pending on frequency and voltage.
Amplifier can be amplitude mod-
ulated. 3 to 30 MHz, Cat. No. 035104
Specify when ordering.

$3.95 ea. $4.50 ea. $4.75 ea.
VAN \_
®
N % - ™
SAK-“W 5 DAX-1
- TRANSISTOR g
OF-1 OSCILLATOR RF AMP BROADBAND AMP

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

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

Specify when ordering.

General purpose amplifier which
may be used as a tuned or untuned
unitin RF and audio applications. 20
Hz 1o 150 MHz with 6 to 30 db gain.
Cat No. 035107

Spevify when ardering

$3.25 ea. $4.50 ea. $4.75 ea.
.. VAN
N ,
Shipping and postage {inside U.S., Canada and Mexico only)
will be prepaid by International. Prices quoted for U.S.,
Canada and Mexico orders only. Orders for shipment to other
colntries will be quoted on request. Address orders to:
M/S Dept., P.O. Box 32497,
Oklahoma City, Oklahoma 73132,
02% Calibration Tolerance ™
EXPERIMENTER CRYSTALS E
{HC 6/U Holder}
Cat. No. Specifications
031080 3 to 20 MHz - for use in OX OSC Lo
Specify when ordering $4.95 ea.
031081 20 to 60 MHz — For use in OX OSC Hi
Specify when ordering $4.95 ea,
031300 3 to 20 MHz — For use in QF-1L 03?4(325
Specify when ordering .29 ea T
031310 20 to 60 MHz — For use in OF-1H OS International Crystal Mfg. Co., Inc.
Specify when ordering. $4.25 ea. 10 North Lee
\_ J Oklahoma City, Oklahoma 73102
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Directors Saction Communications Managers of the ARRL

Canada

RONALD J. HESLER,* VE1SH, P. Q. Bax 418, Sackville,
B EOA 3CO (SU6-536-1208]

Vicé Director: William W, Loucks, VE3AR

155 Brentwood Ad. N., Toranto, ON MBX 208

Reports invited: The ARRL Board of Directors (sae list at ieft} determines the polictes of ARRL. The sixtaen divisions of the
League are further arcanged into 74 administrative “sections,” each headed by an elected Section Cemmunications Manager.
Yisur SCM welcomes reports of indivichsal and club activity. ARRL Field Urganizaton appointments arg available covering a
wide range of amateur radio operating interests. Whatever yaur ficense class, your SCM has an agpeintment available, Cheelk
with vour SCM ihelaw) for further information, Section boundaries are defined In the hooklet Opersting An Amatsur Radio
Statian, frae to members.
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LARRBY E. PRICE, W4RA, P, 0. Box 20687, Georgia
Seutharn Branch, Statesbaro, G4 30458

Vies Director: Bev. 8, Cavender, W42D

PO, Box 1083, Lake Placid, €1, 33852
Southwaestern Division

JOHN R. GRIGGS, WEKW, 1272 13st St Baywood Park,
Lo Qs08, GA 93402 (BO5-528-N873)

Vice fhrector: Jay A. Halladay, WEE JJ
5174 Jessen Dr., La Canada, CA 91011
Wast Gulf Division

JACK D, GANT, WaGM, 521 Monroe. NW,
Ardmara, DK 73401 1405-223-2619)

Vice Diractar: Thomas W, Chance, Jr, WAEY.IX
5111 Qo Streer, Grapeving, TX 76051

*Membars Execitive Committee

8 as1=

Canadian Division
Alberta
British Columbie
Manitaba
Maritime-NAd
Ontario

wabec

[2(
Saskatchewan

Atlantic Division
Dalaware

Eastern Pannsylvanie
Maryiand-D,C.
Southern Naw Jarsev
Wastern New York
Whasrarn Pannsylvania

Cantral Division
ffinois

Indfiana
Wisconsin

Dakota Division
Minnesota
Northr Dakuta
Sauth Dakota

Deits Division
Arkansas
Louisiana
Misstesippl
Tennessee

Great Lakes Division
Kontucky

Michigan

Dhic

Hudsan Division
Eaitarn New York
NLY.C. & Long Island
Northern Mew Jersey

Midwest Division
fowa

Kansas

Missours
Nebraska

New England Division
Connecticut

Eostern Massachusetts
Maine

New Hampshire
Rhode tsland
Vermont

WVagtern Massachusetts

Northwestern Division
Alaska

tdaha

Montang

Crragon

Washington

Pacific Division
East Bay

Nevada

Pacitic
Sacramenta Vallay
San Franciseo

San Joaquin Vallay
Sarnta Clara Valley

Roanoks Division
Narth Carolinag
South Carofina
Vinginia

Woest Virgiria

Rocky Mountain Rivision

Colorade
New Mexico
titafr
Wyoming

Southeastern Division
Alabama

Canal Zone

Georpra

Narthern Florida
Sputhern Florida
West Indies

Sauthwestern Division
Arfzons

Los Angelas

Orange

San Diego

Sanm Barbara

Waet Gutf Divisian
Narthern Taxas
Oklahoma
Sauthern Texas

Sydney T, Jones, VEGMJ, 10706 — 57 Awe,, Edmonton, AB TEH 0Y8
H. E. Savage, VE7FB, 4553 West 12th Ave., Vancouvar 8, BC
Steven Fink, VE4F(Q, 14 Grandcrast 5t,, Winnipeg, MB R2v 2X2

Aaron [, Soloman, ¥E 10, 8 Crichton Park Read, Dartmouth, N5 B3A NE

L. P. Thivierge, VEIGT, 34 Bruce St. W., Renfrew ON K7V 3W1

Lawrancs P, Dobby, WE2ZYLU, 157 Sedgetield Ave,, Pointe gjaﬁlre, PO HOR INS

Percy A. Crosthwaite, VESRP, BR 3, Saskatoan, $K 7K

Roger £, Cole, WIDKX, 345 E, Roosevalt fue,, New Castln 149720
Gearge §, Van Bvke, Jr,, W3HK, 4607 Convent Lang, Philadelphia 19114
Kar! B, Medrow, W3FA, T18 W, Central Avanue, Davidsonviile 21035
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Inseph M, Hood, K2YA, 57 Mauntain Ash v, Fochestar 14615

Danald J. Myslewski, K3GHD, 359 McMahon Rd., N, Huntingdon 15642

Edmond A. Metzger, WOPRN, 1520 South 4th St., Springfield 82703
Michael B. Huntey, WASEED, 701 Babs Court, Baech Grove 46707
Hoy Padersen, KBFHi, 510 Park 5t., Juneau 53032

Franklin B. Leppa, KOZXE, 2021 Swan Lake Rd., Duluth 5811
Mark J. Worcester, WASWLP, 1823 N. 20th 5t., Bismarck BB501
Exf Gray, W@SD, Rte. 3, Salem 67058 3

Sid Pokorny, WSLIAU, P, O, Hox 4071, Horseshos Bend 72512
Hobert P. Schmidt, WSGHP, 5100 Press Dr., New Orleans 0126
. Ed. Robinsan, WSYTN, P. 0, Box 602, Laurei 39440

0. . Keaton, WA4GLS, R, 1, Medearit Dr., Oid Hickory 37138

Ted H, Huddle, WACID, 604 Amanda Furaace Driva, Ashland 41101
Alien L. Baker, WETZZ, 4145 Eighth Street, Newport 48166
Henry R. Greeh, NBXX, 8580 Dry Ridge Rand, Cincinmat 45247

Gary J. Ferdinand, WA2PJL, Sunsat Trail, Clinten Gorners 12614
Joha H. Smale, WB2CHY, 315 Kensington Ct., Copiague 11726
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Larry G, Wilson, KORWL., 509 West vy, Les's Summit 64063
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Jahn J. McNassar, WIGYT, 218 Beriin Ave., Sauthington UB489
Frank L. Baker, St,, W1ALP, 65 Beechwoad Rd,, Halifax 02338
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Jeff Bouvier, K1LPA, 430 Victory Hwy., N. Smithfisld 02895
Robert L., Seomr, WIANA, 9 Laroe St., Swanton 05438

Percy . Nobls, W1BVR, Hailey Rd., P. O, Box 5, Lanesbora 01237

Roy Davie, KLTCUK, Star Route A& 580E, Willow 99683

Date Broek, WATEWVY, 1808 Alder Drive, Lewiston 83501

Babert E. Len, WTLR, AFD 3, Box 104, Bozeman 59715

Dwignt J. Albright, WTHLF, 1678 Qrehard Hame Dr., fedtord 97501
Mary E. Lawis, W7QGP, 10352 Sandpomnt Way, N E.. Seattle o125

Charies R, Breeding, K6UWR, 3130 Raleigh Ct., Framant 94536
Leonard Norman, WPBY, 852 Utah &1, Boulder City 89005

J. P, Coevigan, KHEGAW, P. 0, Box 698, Kaneohe 36744

Norman A. Wilsan, WABJVD, Route |, Box 730, Waediand 95635
Charles K. Epps, WEOAT, 35 Belcher §t,, San Francisco 94114
Charles B. McConnall, WEDPD, 1658 W, Masz Ava,, Frasno CA 83711
sames A. Maxwell, WBCF, P, O, Box 473, Redwond Estates 95044

Charies H, Brydges, W4WXZ, 4901 Tiffany Ave., Winston-Salam 27104
Thomae 1. Luikin, WA4DAX, 4337 Flynn Or,, Charleston 20403
Rohart L. Epllmar, N4RF, 1057 Dune 5t., Norfoik 23503

Danald B, Marris, W8JM, 1136 Morningstar Lis., Fairmont 26554

Clyde O, Penney, WAPHLQ, 1626 l.ocust 51., Deaver §0220
Edward Hart, Jr.. WSRE, 1909 Mnon N.E., Albuguerque BF112
Ervin M. Greene, W7FELl, 4326 Hermosa Way, Sult Lake City B4117
Chester 2, Stanwaity, WISDA, 353 S, Ferns §t., Powsll #2435

James A. Brashear, Jr., WR4EKJ, 3002 Boswell Drive, Huntswille 35811
Thaagara J, Herrman, K26V, Box 144, Gamboa
Alpheus H, Stakely, K4WC, 2220 Lyle Roard, College Park 40337

Frank M. Batler, Jr.. WaRH, 323 Elhon Ad., §. E.. Fary Walton Beach 32548

Woadrow Huddleston, K4SCL., 214 Drittwaod Lane, Largo 33540
Ciaid Novoa, KP4BDL . Pasea Arce 2430, Lewiitawn, PR QOEI2

Marshall Lincaln, W7DCS, Box 1490, Wickenburg 85358

Eaugene H. Vieling, WEINK, 2839 Canada Blud., Glendale 91208
William E. Heitritter, WBRAKR, P. (). Box B21. Hemet, LA 92343
Arthur R. Smith, WE1NI, 4515 Metisa iWay. San Diego 82117

1), Paul Gagnon, WASDE], 1791 Hedon Cir., Camaridio 93010

Leland F, Heithecker. WSEJ, 1409 Gooper Dt., leving. TX 75061

Lesnard B, Hollar, WABFSN, RFD 1, 710 Sceuth Tenth §r., Kingfisher 73760

Arthur K, Ross, WEKR, 132 Sally Lane, Brawnsvitle 78521
*(3fficial appointed 10 aut tempararily in the absence of a requiar otheaal,
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It Seems
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900-MHz Class E CB —

the Ultimate Answer

The sword of 220-MHz CB continues to
hang over our heads, and it may be time
for the Commission to resolve the ques-
tion for once and for all. And we think,
once all the facts have been reviewed,
there’s only one logical answer.

To get at the facts, one has to stand
back and look at OB objectively. The
real hard question that has to be an-
swered is — what kind of communica-
tion dees CB need? While there may be
some relatively minor exceptions (minor
in terms of percentage of total use), our
experience is that the overwhelming
majority of CB coniacts take place over
2 range of no more than two or three
rniles, This not because that is the limit
of the frequency or the equipment, but
because it is the limit of the need
Car-to-car communication on the open
highway needs only a maximum range
of two or three miles to pass the word
about traffic conditions. The CBer in
search of travel directions invariably can
hest be helped by another CBer who is
nearby and is famiMar with the neigh-
borhaod, The fisherman along the coast
is interested in what is happening near-
by, not in long-distance fishing informa-
tion,

Another aspect of CB operation is
that people gather where the action is,
On the open highway it’s channel 19 for
those critical BSmokey teports, or
channel 9 if the CBer wants to monitor
for emergencies. In various cities certain
gpecific channels are used for local
traffic reports and commuter chit-chat
along specific roads, and when you tune
across your B set, whether it has 23 or
40 channels, only a few are in heavy
use, because that's where the action is.
So, although there may be 10 wmiilion
UB licensees in the U.8. right now, there
aren’t 10 million + 40 on each channel,
ar even 10 million + 23 on each
channel. It’s more like 10 million di-
vided by about half a dozen, to get the
true channel icading on the popular
channels, and by several hundred on the
athers. The 17 new ones are still grave-
vard-quiet, even in metropolitan areas.

The CB market is in a state of
disarray right now. An overstock of
23-channel sets at vearend. and the
introduction of the new 40-channel sets,
have resulted in all sorts of price-cutiing
and instability, To iniroduce another
CB allocation at this point would only
add chaos to an already confused mar-

ket situation, What the CB market needs
right now is a period of tranquility, so

‘that the vverstocks can be reduced and

a cautious reassessment can be made as
to what the next step ought to be,

What should the next step be? Cer-
tainly not 220 MHz. That was a pro-
posal made in haste more than five vears
ago, proposed by those who hoped to
profit quickly from what they very
correctly saw as a large market. The
dollar sign was the only thing in focus.
In opposition were such real considera-
tions as the fact that 220 was already
allocated (albeit on a secondary basis)
to 4 viable and responsible service, that
there might have to be certain geographi-
cal restrictions, that there were serious
possibilitiss of interference to TV sets,
and that no real need has been clearly
demonstrated. FEven now, with 10-
million licensees, because of the short.
range character of the communication
that takes place, and because of the
tendency of the users to cluster together
on those channels where the action is,
the need for additional channels has yet
to be clearly demonstrated.

But, as CB continues to grow, and as
hf propagation conditions change with
the inevitability of the sunspot cycle,
the need for more CB channels will
develop.

Where to put them? More channels
in the vicinity of 27 MHz? Maybe, by
displacing other users there and by
accepting the fact that the problems of
treak propagation and the unauthorized
use of amateur transmitters will con-
tinue to bother CBers and the Com-
Missionn.

More channels at 2207 Maybe, if the
government is willing to displace two
existing services which are using that
allocation heavily, if it wants to risk
problems in border areas, and if it is
willing to accept the chances of TVI.
And, of course, the same problem of
unauihorized use of higher powered
amateur equipment would exist.

But why not a solution which aveids
all the previously mentioned pitfails and
which 8 4 sugacious long-term solution
and which demonstrates good and
responsible  frequency management?
200 MHz! No existing service would
have to be displaced. Dozens and dozens
of channeis could be made available for
future CB needs as yet undefined, There

would not be the temptatjon for CBers
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to use equipment of illegal power.
There would unquestiopably be fewer
interference problems. It would truly be
a personal radio service which would
not impinge on other services and which
could exist in splendid isolation.

Is the state of the art ready? Yes, sir!
Last month we persbnaﬂy took part in a
demonstrauon in which two cars, cach
with 27-MHz and 900-MHz umts of
comparable effective radiated power,
drove arocund a typical urban-suburban
areda, switching back and forth between
The two channgls, comparing signals,
Fantastic!

There were sume spots where omne
exceeded the performance of the other,
put overall there doesn’t have to be one
word of apology far the coverage pro-
vided by 900, And while a few manu-
facturers toss around offhand comments
about high cost, the fact is that the ones
who have_done their homework are
capable. today of producing equipment
in zifliondof quantities at very reason-
dble prices.

Por a variety of reasons, there may
be no need to announce Class E CB at
this time, but when the time does come,
900 MHz is the only logical choice. -~

- WIRU

ANDERSON ANSWERED

Just as this issue was going to press, on
April 4, a Jack Anderson column ap-
peared in hundreds of newspapers and
was guite upsetting to many of our
members, The column implied the
League’s efforts to convince FCC not to
reallocate amateur frequencies to CB
were somehow improper. It contained a
number of factual misstatements in
support of its thesis, Nothing was said
about potential for television and other
interference, nor about the numerous
other problems which could be created
by a reallocation. The theme was that
300,000 amateurs were thwarting the
desires of nine million CBers; not a
word was said about the rights of 200
million TV viewers, or about the efforts
hams are making to apen up amateur
radio to CBers and others serious about
radio communication,

The response of League members
was gratitying, to say the least. We
received hundreds of phone calls from
concerned members who iniended to
write their local papers to set the record
straight, and we know this is only the
tip of the iceberg. Already, the impact
has been feit at both the local and the
national ievels. The League has con-
centrated on uncovering the source of
the misinformation quoted since this,
not Jack Anderson, is the real source of
our unhappiness. As we go to press, a
suitable response at the national level is
being drafted by Hq. — KI1ZZ

10 s>
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League

Nominations are still open for commitiee members to be appointe
by ARRL President Dannals, W2HD, to the vhi/uhf advisory com:
mittee (VIJAC), recentily authorized by the ARRL Board of Directo:
Nomination forms may bhe obtained from Hq. Potential nominees
and the three signers of the nominating petition must be Ieague
members, The purpose of the VUAC ig to advise the Board on
matters pertaining to the spectrum above 50 MH=z, The repeater
advisory committee (VRAC) will continue to advise on repeater
matiers,

DXCC REMINDER. As announced in fanuary QS8T, & change in
DXCC Rule 9 has been approved. But the change hasg not vet
been implemented. Please wait to send in your applications anc
cards under the new provision until the detailed go-ahead” is
announced in Q8T "DXCC Notes" in the coming months.

Through efforts Director Ron Hesler, VE1LSH, and other hams in
the Canadian Division, the special callsign VA3RR], has been
obtained for use at the National Convention station in Toronto
this fune, See YOU there!

HELP WANTED: League Headquarters is looking for personnel
with amateur radio backgrounds to fill vacancies in the Member-
ship Services, Communications  Club & Training and Technical
Departments, We also have an opening for an Assistant Manage
of Marketing, Interested? Send your resume, information aboul
vour job and amateur radio experiences and salary requirements
to ARRL, Hq.

Due to the death of VEGTK, the VE QSI Bureau has bheen taken ov
by VESBAGV. The new VEB QSL Bureau address is G.D, Holston,
VEGAGV, 4003 ~ st St,, N,W,, Calgary, Alberta T2K 02,
Canada.

Are you a ham working in the newspaper, radio, 1V, magazine O
other related business? I so, we'd like to list you in our card
file of hams in the media, Please send info on yoursgelf or any-
one you know who would qualify to Public Information at He,

The Jordanian Amateur Radio Society has announced that
Jordanian amateurs will be using a special J¥Ya5 prefix followed
by their individual calls on special occasion of the Silver
Jubilee of His Majesty King Hussein of Jordan, J¥1. The period
of the special call use will run from 2200 UTC May 24th to
2200 UTC June 25th 1977. A special award will be issued.
Further details available from ARRL, S.A.S5.E. please.

The National Telecommunications Conference (NTC) has extende
its call for papers deadline to fune 1, 1977. Modern Technology
in Amateur Radio is one of the special subject topics being sol-
igited. For more information, contact S,A. Butman at the Jet
Propulsion lLaboratory, Pasadena, CA,

gaudi Arabia has authorized amateur radio station 7Z1AB to
conduct third party communications with U,S5, amateur stations,
effective immediately,




Your First Receiver—
How to Choose It

IT you're an average newcomer to amateur radio, it's likely
that selecting your first receiver has you confused and
perplexed. A correct choice can mean the difference between
enjoying ham radio and hating it!

By Doug DeMaw,” WI1FB

I walked into a large radio wholesale
house recently and was intrigued by the
shelf upon shelf of new and used arma-
teur equipment displayed by the ven-
dor. But even more interesting was the
lineup of prospective buyers that shuf.
fled back and forth among the aisles.
The potential customers were scratching
their heads and asking questions of one
another, pointing to this and that piece
of gear and inquiring about the salient
features — if any. After doing some
eavesdropping among the busy and
enthusiastic shoppers, I realized how
confused most of the first-time buyers
really were, and [ recalled my early days
as 2 ham: | was pretty mixed up also
when it came to getting the most for my
investment, 1'd like to offer a few
suggestions for those of you who are
new to our amateur pastime - pointers
for picking a receiver that will do the
job of “hearing”™ the weak signals,
separating them in a busy ham band,
and staying tuned to the desired fre-
quency once it has been chosen.

New or Used Gear?

A lot of beginners feel that it's best
to proceed with caution . . . spending
the least amount of money possible
when purchasing that first teceiver or
transmitter. Well, we all like to be
Scotsmen when it comes to investing
dollars in our hobbies, but cheap is not
necessarily best for a fellow or gal who
fs just getting into amateur radio, Sure,
a person can “luck out™ now and then

*(ST Technical Editor

This collection of receivers illustrates some
choices for 4 new amateur. Top to bottom,
a homemade unit, used commercial receiver,
surplus type and another homemade job
{foreground}.

and realize a buyer’s bonanza in ham
gear, but it seldom happens in a store.
Some pood-hearted experienced ama-
teur may offer the newcomer a fine
piece of equipment {one that has been
sequestered in the cellar since his new
apparatus was hought) for a reasonable
price, but let’s address the matter of
buying that receiver from a dealer.
That’s where the action is, and you
probably want your equipmeni sow

. not when you stumble upon a
Good  Samaritan. Shucks, you can
always sell what you buy now, should a
first-class deal emerge later on.

The question of new or used gear is a
tough one fo judge. It the buyer is really
short of “greenies,” the logical outlook
is toward a used receiver. Used gear is
classified s commercial or war surplus.
One should remember that most of the
war surplus material on the present
market is old — really old —~ from WWIIL.
The state of the art has advanced
tremendously since the 1940s, and the
surplus hi-band receiver is pretty much
deserving of its popular name, “hoat
anchor.” Surplus receivers are rugged,
and for the most part — ugly looking!
Not only that, they lack selectivity
{ability to separate siations), have a fast
tuning rate (no bandspread) and may
lack sensitivity from aging {weak tubes
and mnusalignmeni). Among the more
tempting surplus receivers are the
BC-348, BC-312 and single-band Com-
mand receivers., But, none of those
items are really suitable for use in
today’s crowded amateur bands. If
you're a technical person you might he
able to modify the old surplus receivers
to approach modern-day receiver per-
formance, but the cost of the changes
and added components would make the
enfire projevt absurd, taking into ac-
count the initial cost of the boat
anchor. In essence, | can’t recommend
that a beginner start out with war-
surplus receiving gear. As a casual ifem
to experiment with later on — ves, but
don’t buy one and expect to dig those
“weakies” out of the QRM!

What option remains if we reject the
surplus? Well, it’s logical that we exam-
ine used commercial receivers as we
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Fig. 1 — Nlustration of i-f bandwidth differences versus the number of crystels used in the i-f
filter. At A is a ana-crstal type of filter with a phasing controi {C1). The filter curve is not
symmetrical, and its shape will change as C1 is adjusted. At B we see the result of usingsix
crystals. Note the symmeiry of the band-pass curve, plus the steep sides of the curve. Greater
adjacent-fregquency signal rejection is possible because of the sharp slope of the curve, The
curves at C show how a twg- and four-crystal filter compares in the sharpness of the curve,

The response is plotied in kHz versus B,

continue to squeeze our expenditure o
a minimum. How far back in time can
we go when evaluating used receivers?
fHere's where we get into an area of
subjectivity, for no two operators regard
a given model of gear in the game
manner. What you might love as a
feature might end up as something I
abhor in a receiver. So, in this discussion
we must forget our preferences for
cabinet sizes, colors and textures. We'd
best forget our views on the sizes and
styles of knobs, panelJlamp colors, and
all manner of superficial irivia, The
question is, “How will the darned thing
perform on &0-meter cw, or 20-meter
ssb?”

Receiver Features

Now that we've decided t0 investi-
gate used commercial receivers, what

T2 MnefT.

shall we seek by way of useful features
and performance? What price class are
we dealing with? Well, I serfously doubt
that anyone with a keen inmterest in
operating our hf amateur bands will be
able to squeak by with anything under
$100 in price. So let’s look at the items
that sell for that price or higher. That
means we forget about such receivers as
NC-37s, §-40s, 5-38s, NC-88s and simi-
lar squawk boxes.

By way of needed features are selec-
tivity, sensitivity and bandspread. The
latter means that the user has the ability
to spread the stations over a wide arc of
dial calibration. It would be & terrible
receiver that allowed the operator, say,
1/2 inch of dial face for the entire
80-meter band, It is much better to be
able to spread it over several inches of
dial face. Right? So we'll hunt for a

receiver that has plenty of bandspread
Generally speaking, we are interested in
a ham-band-only receiver. That tvpe ha
a slow tuning rate and plenty of dial
face for each ham band. All moderr
amateur receivers are made that way
and most tune 500 kHz on each band
even though some of our ham bands
den’t have 500 kHz of spectrum for ou
use (160 meters, for example, with
200-kHz availability).

Most of the early day receivers hat
two dial faces and tuning mechanisms
One was called bandset (fast tuning) anc
the other was labeled bandspread (slow
tuning). Receivers of that class covere
the ham bands and the commercia
frequencies in between, including th
standard broadcast band. For amateu
work that was a waste of space and
components, but if you're a shortwav
enthusiast, then a general-coverage re
ceiver may be vour “thing.” The pri
mary handicap with that style of re
ceiver is the difficuity one has in tryin;
to get the bandspread dial set up fo
meaningful {requency readout. Eacl
time you change bands it is necessary tc
adjust the bandset dial to the prope
reference mark so that the bandsprea
dial markings are correct. A built-i
100-kHz catibrator is a must if the tasl
is to be performed quickly and accurate
ly. Unfortunately, not many olde
general-coverage receivers had a calibra
tor built in, but vou can purchase on
and instail it if you choose that style o
receiver. A contest operator wouls
despise 3 general-coverage receiver, be
cause in contests it I8 necessary i
switch from band to band numerou
times duting the event, and all of tha
calibrating would send most of us off t
the “laughing academy” in short orde:
Don’t let me sell those old clunker
short, however:  Many of them ca
provide good service for the patien
operator. Some of the units that migh
be suitable are the NC.-183D, SX.71
3X-76, HQ-129X, HO-140, HOQ-18(C
NC-303, SX.111, RME 50, HQ-110 an
others of that age and class, One migh
also consider the HEO-50-T1 and HRC
60 receivers. With these boxes it |
necessary to plug in w coil assembl
(front of the receiver) for each band o
interest. Each coil module has shortin
hars which can be set to provide bang
spread or general coverage, and th
choice is up to the user. HROs, in the;
day, were the “Cadillacs™ of the receive
world, and they were built very we
inside and out.

With respect to selectivity, we't
speaking mainly of if (intermediat
frequency) selectivity, In other word,
we want a receiver that has sufficler
selectivity to separate ssb and cw signa
when conditions become crowded i
our bands. The carly receivers that w
have wentioned have crystal filter



These circuits consist of a single crvstal
in series with the i-f signal path. A
phasing control is located on the front
paniel of the equipment to enable the
user to manipulate the characteristics of
the filter — changing the filter curve to
enhance desired signals or reject un-
wanted ones. In practice, that’s just one
more chore the operator has to contend
with as he tunes in a signal. Some
sports-car enthustasts insist of having a
manual 4.speed shift, as it “‘pives them
something to do while they're driving”
in addition to aiding performance. An
carly-day receiver gives ihe operator
“something to do” while he’s operating
too band calibration and crystal
phasing!

In an ideal receiver one would not
need to fiddle with u crystal filter,
Rather, the receiver would have separate
it filters for ¢w and ssh work, The
filters would be prealigned, and they
would be far more complex in design
than the old single«rystal filters were,
Modern receivers use as many as eight
crystals in a filter, and that is much
better when il comes to rejecting signals
that are close in frequency to the
destred one. Fig. 1 illustrates how the i-f
bandpass characteristics compare be-
tween the early filters and present.day
ones. t can be seen that the skires of
the filter curve are much sharper and
uniform with modern multipole filters,
Colling  mechanical filters compare
tavorably in this characteristic.

Don't feel that all is lost if you want
to buy a good “older™ receiver, Those
sendor-citizen units can be perked up
rather well by adding a low-cost RC
active audio fiiter to them. The MFJ
Enterprises CWF-2, for example, can be
installed just after the receiver detector,
Its operating voltage can be swiped from
the cathode of the audio output tube, as
anvthing from & to 15 volts will run the
audio filter nicely. Most audio ampli-
flers have approximately & volts avail-
ible across the cathode-bias resistor
(Fig. 2. Alternatively, a 9-volt battery
will power the filter for a long time, If
vou don’t like the idea of chopping into
the circuitry, an Autek Research audio
filter can be used outboard between the
phone jack and the speaker or phones.
{Both companies advertise in (57 from
time to fime.} The RC active filters will
aid cw reception u great deal, and
selectivity comparable to that obtained
with a multipole crystal i-f filter can be
realized. An audio filter will also help to
reduce wide-band noise coming from
some of the vintage recejvers.

Concerning receiver stability, one
¢an never predict how things will turn
out in that regard when buying any
piece of used equipment, Nothing can
be more troublesome than a receiver
which has a dJrifting local oscillator
and/or BFO. Mechanical instability can
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kS FILTER
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oUTPD
'T— l?‘j
kg
YO FIAST 70 SR 29 AF
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AMPLIFIER
{A)

RCVR
AF QUTPUT

1o Aunte

FILTER

;‘L 2T
TO FIRST -
AUDIO 4

AMPLIFIER
(B}
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QUTPUT

Fig. 2 — Typical audio output stages in older
receivers, (Operating voltage (de) can be ob-
tained fram the gathode of the audio amplifier
tube as shown, The actual amount of voltage
developed across the cathode bias resistor

will depend on the current drawn by the tube.
Az A we find 15 volts available for a typical
stage. if less voltage is desired, make a regis-
tive divider as is shown at 8. The total resis-
tance shouid be approximately equal to the
ohmic value of the singie original resistar.

The ohmic ratio of the two resistors can be
anything the operator chooses, and the ratio
will determine the output voltage available.

complicate operations also. Some of the
alder receivers were somewhat fragile in
construction, and the mere act of bump-
ing the receiver or the operating table
could muke the received signal vanish,
or at the least - warble until the
vibration ceased. Inspection of the djal
mechanism, variable capacitor and
chassis strength s worthwhile when
picking a used receiver. The more rug-
ged those items are, the better. As far as
regular frequency drift goes, that's
mainly a matter of heat changes within
the receiver cabinet. Tube-type receivers
are especially prone to drift, and operats
ing with the lid of the cabinet open
should aid the problem. Dirty or worn
bearings on the main tuning capacitor
will often cause drift or erratic oscillator
operation. {t’s a good idea to give a used
receiver a few shots of contact cleaner
at the hearing points of ihe variable
capacitors, and a squirt or two into the
potentiometers (and on the switch con-
tacts).

1t will be meaningless to guess at the

receiver sensitivity when making a selec-
tion, 1f the seller is doing the right thing
for his customers, he’s offering equip-
ment that has been checked and aligned.
This means thai bad tubes should have
been replaced, and all serious equipment
maladies resolved. If he has not done
this (ask him), he may be willing to get
the equipment percolating properly for
a slight service charge. As a buyer whao
has no particular technical aptitude, you
might be wise to have that task per-
formed. I can’t recommend stirongly
enough that the buyer take his used
receiver home an a trial basis for a day
of two, then make the final deal if ali is
a8 it i8 advertised to be. Once you get
the piece at home where you can play
with it, ask an experienced operator to
help you determine if it’s worth the fee
being charged.

Among the better (and newer) used
receivers are the Drake line, Kenwoods,
Collins 75-A4 and 73-8 series, and the
Heath SB-301 and SB-303 units. The
older Colling 75-A units (75-A1, A2 and
A3) aren’t bad either: Stability, selectiv-
ity and sensitivity are likely to be okay
in those units, and the frequency read-
out i8 very accurate. Mechanical filters
can be purchased to obtain the specific
degree of i-f selectivity vou want, con-
sistent with the bandwidths that Collins
Radio makes available.

Of the later-model good war-surplus
receivers are the Collins R-390 and
51-11, They cost quite a bit as used gear
($300 class), but are pood substantial
itemns, and should perform well for most
amateur work,

Selecting a New Receiver

The “dollars crunch™ reaily hits you
hard when vou decide to siart out with
a new receiver! Nothing is inexpensive
these days, in relative terms. Perhaps the
most economical approach is to buy a
Heath receiver in kit form and wire it
vourself. Not only will vou save some
money, but youw'll learn something
about the layout of your equipment,
and that will make servicing less diffi-
cult when ihe need arises,

Good amateur receivers are made by
Yaesu, Kenwood, Dirake and Colling —
as “separates.” Don't allow anvone to
fool you about tubes versus transistors!
A properly designed communications
receiver which contains transistors and
ICs can do as well or better than a tube
type of receiver, It’s an old wives® tale
that transistors are noisier and more
prone to signal overloading than ifubes
are, Transistorized gear generally re-
quires less service wok, operates cooler
(less occasion for drift), and is more
efficient in terms of power-supply re-
quirements. The chap who “puts down”
transistors is probably a person who
knows very little about them, and is out
of step with today’s technology!
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For greatest operating convenience
the new receiver should have a built-in
frequency calibrator (100-kHz or 100-
and 25-kHz markers), It should have a
tuning dial that turns easily and smooth-
Iy, and without noticeable backlash, Lf
it does not have ssb and cw filters, it
will probably have the one tfor ssb.
However, imake sure that there are
provisions for adding a cw filter when
you want one. Most ew filters come in
500- or 600-Hz bandwidths, and that is
adequate for all but the most demand-
ing weak-signal work,

If the receiver has a digital readout
system vou will probably have no difii-
culty breaking the frequency down to 1
kHz. [f the unit does not have a digital
display, tnake sure that the analog read-
out {(mechanical) has 1-kHz increments.
This will help vou to stay within your
authorized frequencies, and wiil aid in
spoiting the exact frequency when
working nets and schedules with friends,

A noise blanker is a nice “extra” io
have in vour receiver, but the added
cost is not always worth the feature.
Most blankers canse some degradation
in receiver performance, and don’t do
much good on run-of-the-mill atmo-
spheric and man-made noise, They come
into their own when operating mohile,
or when vou [ive in an area where sharp
pulse ntoises prevail. Spark-plug noise is
chopped rather effectively by means of
noise hlankers. If you purchased a re-
ceiver just because it had a built-in
blanker, chances are thai you ended up
with a long face and a scowl when you
tried o banish atmospheric noise in
vour receiver. A blanker falls short of
the mark in such situations.

It is nice to have receiving provisions
for one of the WWV NBS station fre-

Strays -

THE HAM 18 STILL
IN THE CLOSET

0 That's right, Back in my junior high
school days [ didn’t have my shack in
the closel, At the time [ had a small ew
setup, Tt was located right by the
window, which, by the way, is 180 {eet
above the ground and has a view of the
entire New York City vicinity, Most
hams would say thai’s not bad for a
12 year old.

When I grew to age 14, T got bigger,
my station got bigger, my room seemed
smailer, and my money went faster, By
that time I had passed my Tech and had
gotten a 2umeter rig, | was just entering
high schoal and had piles of homework.
A lot of equipment and a lot of school

14 117 o
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Fig. 3 - Representation of a modern recetver,
The labels indicate the controf functions far
the standard features which mest amateurs
desire. The analog readout provides 1-kHz
increments.

quencies included in your receiver. That
fagility will enable you to keep tabs on
the accuracy of vour frequency cali-
hrator - and subsequently ynur dial
readout. WWV will alsa keep vour clock
accurate it you adjust the tunepiece
frequenily against the NBS station.

It would be impossible for anyone to
state in a positive manner which new
receiver is better ihan the rest, When we
buy a new piece of gear we do it on a
chance basis, and each brand and model
has its good and bad points. For the
most part it’s a “trade-off” when you
buy ham gear. You simply sefect the
features that appeal to you and settle
for what you've bought (Fig. 3} It's
always smart to visit 2 ham who has a
eceiver of the type you are interested

work don’t mix, so with permission
from the folks, T proceeded to empty
out my entire closet. { You're probably
wondering where all the clothes went,
Well, everyone knows that at that age,
vou only have one puir of dungarees,
and it wasn't hard to find room for
them in the hallway closet.)

Now the problem was puiting a desk
in there. This was the impossible dream.
So, without going any further, | built
shelves right into the wall.

Now P'm 15 and a sophomore at

John Dewey High School. For those aof

you who read about Jerry Woods® ham-
shack closet in August 1976 ST, |
must say 1 don’t have sparkling new
green walls, bui | can truly say | have a
shack.

(me question, though: How do you
put up a decent antenna in an {&th
floor apartment where it’s againsl the
rules to put up an antenna? (It's proba-

in purchasing, Try for a free chance i«
tune the equipment and evalvate it a
the other fellow’s or gal’s shack; thes
toddle off to the store with your cash

Homemade Receivers?

An unfortunate fact of life nowa
days is that vou cant build a receive
for fess money than you can buy one -
assumiing that vou ate seeking compa
rable features and performance, Single
Int paris purchases are expensive, an
parts availability is almost beyond th
nightmare stage now. Sure, a cheapi
receiver can be tacked together for -
few dollars {simple superheterodyne o
direct-conversions types), but the per
formance will probably leave a lot to b
wished for when it gets down to diggin
those signals out of the QRM,

Personally, 'd like to see all ama
teurs using homemade equipment, bu
not everyone has the technical know
how to build the stuft’ and make |
“play™ correctly. An experienced tech
nician can do & lot with a handful o
parts, but the less apt person might hav
a heari-hreaking adventure by tackling .
complicated receiver project and ma
fament about the money involved.

b think it's best to start with
store-boughl receiver, they as you lear
sbout technical matters you can hit
into a few home-construction project

. wstarting first with some simpl
receivers and working vour way up t
the esoteric circuits.

Hey, it’s time to get back to tunin
the hand. I hope you've gotten a te:
helpful tips from all of this rambling
Maybe Tl see wvou at the wuse
equipment counter ane of these day;
Meanwhile, good luck when vou g
shopping for that first ham receiver!

[SF=

bly not too impartant, though, since m
shack seems to have broken all the othe
rules!) — WAZALT

Stove Schwartz, WAZALT, shows that his
hedroom closet holds everything a good harr
shack neetis!



Keyed-cw wave shaping i1s a lot like the weather — everybody

talks about it, but nobody does anything about it.

Perhaps

that's because few know what can be done. Suitable shaping
circuits can be designed with mathematical equations.

By Robert B. Dome,” W2WAM

-l;is paper discloses means for avoiding
keying spikes in transmitters. The cor-
rection circuit is passive {no tubes or
transistors) and works for any load
current; il 15 independent, therefore, of
any changing load conditions presented
by the transmitter. The circuit shouid
be of interest to those who use very
high-powered tfransmitters, particularly
those with high voltage where tube or
transistor reguiators would be very ex-
pensive und would have to dissipate
large amounts of power.

When the key of a transmitier is
suddenly closed as in sending a dot or a
dash, and the plate voltage is being
supplied from a rectifier system having
the customary regulation, the wave
shape of the dot or dash reflects the
presence of regulation. The wave shape
is such that initially the dc voltage is
- highest and then rapidly decreases ex-
ponentially to come to rest at a some-

*645 Terry Road, Syracuse, NY 13219

what lower voltage, as shown in the
time-voltage wave of Fig, 1, The drop in
voltage from the value £ at 1 = 0 to £y
at ¢ = ® (infinity), when the voltage
cormes fo a rest, divided by the load
current in amperes at ¢ = = yields the
regulation resistance Ry, or

LT ohms

Rl = [2

(A)

The simulated circuit of the system is
shown in Fig, 2.

It is the purpose of this paper fo
show that when the source circuit is
that shown in Fig. 2, il is possible to
introduce a relatively simple correction
circuit to cause the output voltage to be
relatively constant with time, as shown
by the voltage line £, in Fig. 1. Sucha
correction will eliminate the “spikes™ of
voltage immediately following the
closing of the key.

The correction circuit introduced
into the system to achieve this desirable

Fig. 1 — Piate-voltage wave shape asa
function of time, ¢.

—i{il

T 4

Fig. 2 - Rectitier supply simulated by a con-
stant voltage source £y followed by the series
resistance Ay, the shunt filter capacitor C,
switch S to simulate keying, and [oad resis-
tance Ry,

result is shown in Fig, 3.

The problem is to specify the values
of 1, B3 and R, which are required to
achieve the tlat output voltage shown as
£, in Fig, 1.

The problem may be solved with the
aid of operational calculus. In order to
obtain the solution, the circuit of Fig. 3
should be redrawn’ as Fig, 4,

The voltage across the load re-
sistance R, is thus given by Fq. ! of
Fig. 5.

Since there are two different factors
involving p, namely

pt RakRs and p + -

2 RT

(B)

it is evident that in order to avoid
sinusoidal oscillations in ¢, on the one
hand and unequal time constant (and
therefore noncanceling) exponentials on
the other hand, it is required that the
two factors be identical® or that

‘{32 + R3 _ 1 AP,
T TRC )
Letting these quantities be called f, Eq.
I reduces to Eq. 2 of Fig. 5. Solving this
equation trom operational function

tables® where
: RaR3 1
i L N L SR )
RoB*~5—*7

R, + Ry

{a=

(D)

! Fogtnotes appear on page 17.
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Fig. 3 — Correction circuit consisting of L, 83, and £ added to the circuit of Fig. 2. R3 is not
an added sgparate resistor but is the actual de resistance of the inductor.

Fig. 4 — Cirecuit of Fig. 3 redrawn for soiution by operational caleulus,

FiR, J
T ‘ (Eg. 1}
‘e . Ry, PR, 1 242
Rv‘.? + R R R +
e N e
F{R,(ptp) .
e, = e lf s (Eg. 2)
T e L ]
(-RO +R«2J D + Ra +R2 J
p o !‘ Ry wat , B ol E
“© TRI¥R, [‘E P - (kq.3)

Fig. 5 — Equations referenced in text.

then Eq, 2 becomes Eq. 3 of Fig. 5.
Using Eq. 2, the value of

B o (Ra ¥ R3)(R, + Ra)
g4 (R, +*RMRy+HR3)+ KR

(E)

[t is ubserved that the two exponen-
tials in Eg. 3 can be removed providing
ffa can be made egual to 1.0, Therefore,
setting the right-hand portion of Eq. E
equal to 1.0, it will be found that the
condition o be satisfied is
Ry* —R{Ry —~ RyR5 =0 (B

Since R, is usually known and since
K3 can be approximated, Xq, F should

16 Q5T=

he solved for R., whence, Eq. 4 of Fig.
" When this condition is met, Eq. 3
reduces to the simple form of

o = E1R,
T RTRY

= fy (G)

This equation is seen to be indepen-
dent of time and se £, is constant from
the time the key is closed to infinite
time.,

There remain the problems of sol-
ving for the value of £ and the specific
value of R3 to be inserted into Eq. 4.
First consider the ratio of L to K3, The
numerical value of this ratio was com-
puted for a large number of filter

reactors generally available to the am:
teur. Let the ratio

£

T
=g or Ry== {H
4

¢ was found to He in the range fron
about 0.013 to 0.167. A g of 005 may
therefore be assumed for initial calcula
tions,

Solving Eq. C for L and substitutin,
Eg.H for Rj,

’; Al
(1+WRC

q
7 henrys

(1 T) : (I

where (' is in farads and R, i3 in ochm

(n case the proper . with the prope
R cannoi be found in the list o
available inductors, the nearest one ma
be used and C adjusted so that from Ec
Cc

RITR, 4Ry

By means of Eqs. 4, H, [ and J, th
circuit may be designed.

farads {J

Hlustrative Example

Suppose a given transmitter is to b
operated at approximately 200 mill
amperes and 600 volts de. The rectifie
system may consist of a transtorme
with a full-wave rectifter with capacitiv
filter. Let ¢ = 16 uF. The design step
are these: :

1} Determine R, . With L out of th
circuit, foad the rectifier with the tran:
mitter or a resistance load so that th
carrent flow is 200 mA. Note th
open- and closed-circuit voltages £ an
Es. Then
£y — £

Ry = i

If &,
then

=720 volis and £5 = 620 volt

= 120 -620
Ry EE 500 ohms

2) Determine L. Let g = 0.035, The
substituting in Eq. 1,

=4 H0dR) o
L (l—()lbi" =84t

3) Determine R,. Substituting th:
value for L into BEq. H,
, _84 2
Ry= a0s = 168 ohms

4) Determine R,. Substituting ve
ues for Ry and R; into Eq. 4,

Ry = 4 [500 +4/5007 + 4 (300)(168)
= 632 ohms

3} Determine the actual resuitas



£, Assuming the load resistance is

b= é‘g.. = QA?IQ’ -
R, i 0. 3100 ohms,

then from Eq. G, -

p o= 12003100) _ 6y,
£, 00 1653 600 volts

Thus all circuit components and the
output voltage have been determined,
The main thing to do now is to locate a
reactor with 8.4 H of inductance and 2
l68-ohm de resistance, and which is
rated at

= 1Ry eres
VTR YRy ampere
= 0,200 (632) _
ST ics 0,158 amperes.

Hrom y list of reactors available one
was found to have L = 6, Ry = 150, at
{3 =0.200. This one should serve quite
well since the actual current £} is anly
0,158 A. At this reduced current from
the 0.2-A rating, where £ is measured, it
can be expected that £ will rise above 6
H, because of lower saturation of the
iron core, If desired, recalculations may
be made based upon R3 = 150, These

yield Ry = 620 ohms and £, = 600 valts =

{no significant change), and
, = 0200(620) _ 4 44
iy 50T 50 0161 A

The current through R, after the
iransient has passed is /5 = /[, — /3 =
(3,200 — 0.161 = 0,039 A. The power
dissipated in R, is

Pra =17 (Ry)=(0.039)F (620)
=094 watt

A standard 2-watf, 620-0hm, carbon
resistor {s suggested.

Tests

The system may be tested by keying
the transmitter with square-wave keying
pulses and observing the waveform of
the rf pulses. If desired, a final adjust-
ment to C' may be made to remove any
ripples. {f the top of the square wave
shows a downward dip, the capucitor
should be increased, whereas, if the top
shows an upward peak, the capacitor
should be decreused.

it should be pointed out that the dc
voltage will rise for lighter loads, and
drop for heavier loads, but no voltage

spikes will be present.

Footnotes

"Berg, ‘“Heaviside Operationai Calculus,”
McGraw-Hill Book Ceo., First Fdition,

1920, pp. 49-51. See Figs. 20 and 21, pp.
50 and 51, for instructions on redrawing

. the circuit diagram. )

“See ref, | above, eguations 13 through 15,
pp. 164-165,

*See ref. | above, equations 1 and 3, p. 164,

Strays -

0 When Michael Russ, WAGNGE, z fifth
grade teacher at Sierra View Junior
Academy, introduced his students to
the adventure of ham radio, Bruce Lee
of Lindsay, CA, was listening. With help
and guidance from Mike and others,
Bruce's interest grew and hefore his
Novice call expired, he had worked 49
states on a Ten-Tec Argonaut with only
5 watts power. By the time Bruce
reached seventh grade, he could copy
code at 20 words per minute and was
soon g full-fledged amateur with Gen-
eral class Heense, WAGKMW. Now in
ninth grade, he has just received his
Advanced license, _

Dr, George Guernsey, WAOGKT, of
Lemoare, CA, heard about Bruce and
wanted to help the young ham with
some better gear. George loaded up all
the gear from his personal ham shack
and took it as a gift to Bruce! -
WB6ODN

=

WABKMW had a grateful handshake to
acknowledge his extraardinary gift from
WABGKT.

TENTH ANNIVERSARY
JERUSALEM AWARD

O The Jerusalem Award Committee
announces 1 new cettificate to com-
memorate the 10th anniversary of the
unification of Jerusalem. Tt will be
available to radio amateurs and short-
wave listeners. To qualify, submit proof
of contact with eight stations in lsrael,
including at least three in Jerusalem, ail
made in the vear 1977, the 10th auni-
versary of the city’s unification. Have
your log entries certified by another
amateur and send them with 10 inter-
national reply coupons to Jerusalem
Award, P.O.B, 4079, Jerusalem 91 040,
Israel.

The regular Jerusalem Award will

still be available but the number of
contacts required has increased to eight.
For the regular award, contacts may he
dated as far back as 1948,
1t The OH-KY.IN VHF Amateur Radio
Society recently held what is believed to
be the first ham radio display in a major
shopping center in the Cincinnati area,
On display were slow-scan television,
RITY, low-band and 2-meter gear and
the association autopatch. Club mem-
bers answered questions about amateur
radio and the differences between ham
and CB were discussed many times.
Eatlier, the group had held its
Christmas project at the malil. Each year
the club takes its cormmunication van to
a local shopping center (usually on the
coldest day!) to collect Christmas mes-
sages and then send them on their way
via the tratfic nets.

ST GETS RESULTS

it In February, 1952, an item in OST
about an ail-ham family in Elgin, 1L,
caught the eye of Chuck Dutton,
WN9QLK, who walked over to their
home and introduced himself. On Fehb-
ruary 10, 1977, the 25th anniversary of
the original meeting, Chuck, now
WOQLK and married to the family's
daughter June, WIBDY (ex-WIOTM),
joined the chief operator. the Rev,
Everett Battin, WOOWD. his XYL Edith,
W90TO and son, John, K9DX (ex-
WIMEM and WB4TLG). to celebrate
the occasion. Their cake was decorated
to read, *. . 25 Years of Solid Copy . .”
Shirley Micka, WA9LY]J, a foster daugh-
ter, also joined in the ragchewing fun. —
WoBDY

STOLEN EQUIPMENT

¢ Stolen from Iocked auto in Terre
Haute, IN, on February i6. Motorola
Modar Triton, model na,
D23ABAIBI0A, modified; serial no.
LMO49T. Inscribed with driver’s license
no, KY C400-877-533475-6 and
owner's nawme and call sign, William L.
Call, WA4ZSJ, Box 2740, University
Station, Murray, KY 42071 or Terre
Haute Police Dept., case nu, 77-2094.,

1 Stolen from the WA3SRCA club sta-
tion between 5 and 8 P.M. on Dec. 12,
1976, Collins KWM, seral no. 10272:
Drake TR4-C, serial no. 35245 and
Heathkit HW 2021, serial unknown (kit
mcomplete and repackaged for factory
completion), Report information to
Cheltenham Police, Detective Santel,
215.887-6200. $100 offered for sub-
stantial info.

o Al 1™ A=



Cycle 20 is dead — or is i1t?
many feints, Cycle 20 finally seems to have had it, and Cycle

21 Is beginning to act up.

again in 1980 or so.

By Edward P. Tilton,* W1HDQ

-Il-l.ere’s no time like a solar minimum
for studying the sun and its effects on
radio propagation. Even then we see
things we don’t understand, but major
events come. far enough apart so that a
neophyte has some chance of sorting
them out. Keeping 1 detailed record is
the first step in explaining -what has
happened, understanding what is hap-
pening, or predicting what will happen
next.

This general idea was in back of the
author's resumption of sun-watching in
the latter half of [972. We'd projected
the sun at intervals for many vears,
mainly at times of high solar activity.
There was plenty to see the first time, in
1946, as we were approaching the peak
of Cycle 18, There was still more 11
years later, when Cycle 19 was setting
an all-time record for the more than 200
vears that man has counted sunspots in
any systematic way. All this was
exciting -~ but not very useful to a
beginner in the art. There was just tod
nuch going on, nearly alf the time,

Similar confusion appeared to be
developing when we began what we
hoped would be a documentation of the
Cycle 20 minimum. We hadn’t expected
that much activity, but we just hap-
pened to start at a time when Old Sal
was on a nearrecord rampage., Re-
tnember the August auroras? The (ST
vhf column in the Octaber, 1972, Issue
gives some idea of the extent, intensity
and duration of this late-in-the-cycle
upsurge. [t's worth another reading,

The number of sunspots dropped off
markedly following that early August
hinge, but a recurrence began ahout

*Contributing  Editor, Propagation. Cor-
respondence should be sent to ARRL
headguarters.

19 DS

L.ong live Cyc

How “‘good’ will it be?

e 211 After

Try us

Meanwhile, there's always OSCAR.

three weeks later. With this hint, the
author went out on a 27-day limb and
predicted an aurora for the 1972 Sep-
fember VHF Party. One came, thereby
enhancing our reputation as a seer
locally, though in refrospect it must be
admitted that this success was mainly a
matter of “*beginner’s luck.”

We checked the sun frequently if not
regularly thereafter, but made the
mistake of trying to remember what we
saw, instead of keeping a detailed re-
cord. Again, there was too much on the
sun to tnake much sense in such a
limited and random effort. The project
was moved to a back burner again,
though we kept it simmering.

Fvents combined to bring the pro-
ject up to a full boil in the fall of 1974,
Not the least of these was the inaugura-
tion of a new and more useful propag-
ation bulletin service on WWV, Here at
last was a continuing and npear reai-time
check on our solar and radio obset-
vations. From November, 1974, through
this writing we have put all WWV solar,
geomagnetic and propagation data into
detailed chart form. Drawings of the sun
for at least one observation on every
sunny day are added, afong with notes
on propagation on the amateur DX
bands and other frequencies. The signals
of WWV, WWVH and other standard
time and frequency stations are checked
regularly for this purpose.’

About WWV Bulletins

A government economy wave almost
cost us the bulletin service last fall, but
at this writing propagation bulletins are
broadcast hourly at 1% minutes after the
hour by WWV on 2.5, 5. 10 and 15
MHz. The preparing agency is the Space

' Footnotes appear on page 22..

Environment Services Center of NOAA,
The bulletin content is not guite the
same a3 formerly given at |4 minutes
after the hour, but the uses tor our
purposes are similar. The standard text
{which may be modified for special
occasions) gives the Boulder K index tor
the current day, changed four times
daily; the 2800-MHz solar flux and the
A index, both for the previous day;the
state of solar activity and the earth’s
magnetic field for the previous day; and
a prediction of these factors for the
current day. The significance of these
data is given in QST and the Handbook
so this information will not be repeated
in full here.

Note that the K index for Bowlder is
given. This reading of peomagnetic
activity is taken at many different ob-
serving points, Fredericksburg and
Anchorage being two uthers commonly
guoted. The actual figure may vary
from one site to another, for a given
time, but the Boulder information
serves well enough for our purposes.
The A index is a 24-hour figure for the
same thing, but on a numerical scale
more suitable for statistical purposes.
Record it and it will help you catch
recurring phenomena associated with
the sun’s four-week rotational period.

Recurrence Fudge Factors

A long-term running record of solar
flux and A index can be an invaluable
adjunct to the prediction charts now
published monthly in Q87 or in making
your own day-to-day estimates of radio
propagation of almost any kind. Pub-
lished predictions have to be based on
an assumed level of solar activity and on
the position of the sun at the season
under consideration. The charts cannot
take into account short-tertn fluctua-



fions in either solar or geomagnetic
activity, both of which tend to follow
the solar votational period of about
27-1/2 days. Hence the value of 3
monthly chart of the WWV indices.

If that were all there were to it,
forecasting would be a breeze. But an
activity center on the sun may last for
months or even vears, or its total life
can be no more than minutes or perhaps
a few hours or days. Why?-Hinfs as to
some possible answers were given in the
cover story in October, 1976, ST
Whatever the causes, the crratic be-
havior of the sun {and as a conseguence
wide excursions in geomagnetic activity)
holds down the accuracy of long-term
predictions for any particular day to a
very low level, Your own records can
improve this to perhaps 65 io 75 per-
cent, Careful and frequent abservations
of the sun can get you into really
high-accuracy short-term prediction, but
by then you may find yourself in the
prediction business for other people. A
fair alternative is to listen to the W1AW
propagation bulletin service, which is
updated whenever short-term incidents
wartant. See the latest issue of OST for
WI1AW frequencies, modes and
schedule,

Two controversial fudge factors were
discussed in reference 3; interplanetary
effects and eclipses, both solar and
lunar, Three examples were shown and
another discussed in which a large ex-
cursion in solar activity was coincidental
with an eclipse. We added another only
three weeks after the article was pub-
lished, It is detailed in Fig, 1. This
shows the 7800-MHz solar-flux record
for the month of October (red line), and
for the related periods four weeks be-
fore and after, as was done in the
October (ST story for other events.
Here again, we see a marked solar-flux
anomaly. After an almost flat run the
first three weeks, the flux curve staris
up Oct. 22, reaching 86 on the 25th, the
highest figure in seven wonths. In less
than a week it is back to 72, the low for
{)ctober, Note that the related periods a
mionth before and after show nothing
like this, There was a total eclipse of the
sun, visible in the southern hemisphere
on Oct, 23!

How about the bump in the Novem-
ber curve {broken line) centered on the
{8th? Well, it “just happened” that
Jupiter and the carth were lined up on
the samne heliocentric longitude during
that afternoon,

It is not without inierest that major
changes in the appearance of the sun
decompanied hoth these events, New
England skies were overcast during the
eclipse period, but our first view of the
sun after the eclipse was worth waiting
for. On the 6th there was a large and
activedooking sunspot group of the new
cycle, just west of the central meridian,
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Fig. 1 — The solar-flux data for Detober, 1978,

red line, shows a marked anomaly beginning

the 21st. Curves for the comparable periods of Septernber, blagk line, and Noverber, broken
line, show no variations that are related to October by the rotational period of the sun.

If this had been a recurring activity
center, we’'d have seen it on the 21st,
the last sunny day before the eclipse.
This group was “born™ the day betore
the eclipse, and Boulder confirms that it
quickly grew to become by far the
largest uctive area of the new cycle, to
date.

Viewing weather was better for the
November period of interest. On the
17th a promising group came around
the east Hmb of the sun, [t grew in size
and activity through the 19th, and
sustained some of this until it went
around the wesl limb on the 30th, Was
this triggered by some force associated
with the Jupiter-Earth-Sun alignment of
the 18th? It was not a recurrence of the
October activity, Tt was days too early
for that, und in a much Jower position
on the sun than the “eclipse group.”

0id Cycle — New Cycle

For at least two vears the first
question raised in any discussion of
propagation has been “Where are we in
the sunspot cycle?” Soon afier would
come "“When is 10 meters going to be
good again?” Until the past few months
the only honest answer to both was *I
don’t know, but . . followed by
some pretty involved alibis, Though the
demise of Cycle 20 was ithe most
studied and best documented solar mini-
mum ever, the best “predictions™ about
it were made after it was over, Here are
LS,

That the sun seemed near the nagic
turning point several times is Obvious
from the statistical record of the
2800-MHz solar flux for the past three
years, see Fig. 2. Any of several lows
could have been the end of Cyele 20,in
terms of the time passed since the Cycle
i9 minimum in QOctober of 1954,
(There have been several cycles shorter
than 10 vears.) The chart shows highs,

lows and averages for each month. Even

in 1974, real downtrends seemed to get
underway at least twice, The minimum-
flux reading got down to 70, or close to
it, in five months of that year. But the
monthly average went under 80 only
onge, and the year's average was almost
87. The vear 1974 was not a bad one
for DX. There were surprising surges,
especially one in early October, that
pushed conditions to cycle-peak levels.
With the solar flux hitting 143, VUs and
JAs were worked from the Northeast on
10 imeters — nu routine thing at any
time. A huge sunspot group was in
evidence in this period.

Beginning in November, a five-
month decline followed by a four-
month trough looked as if Cycle 20 was
really going out, especially when the
bottom came in June, 1975, the “right
time” statistically for the end, There
was no visible sunspot activity the first
10 days of that month, as the salar flux
coasted along at 66, give or take a few
tenths. This is the “quiet sun” level, but
just as we were getting ready to bury
Cvele 20 a new outburst of activity
started, and ull the numbers shot up
again. They held up much of the time
through the summer, the solar flux
reaching the 975 high of 125 on Aug.
5. The sun was crawling with spots, but
they all crawled along the solar equator,
tying them to the “dying” Cycle 20,

High-latitude sunspots, hesitant and
faint harbingers of Cycle 21, were seen
back in the latter part of 1974, But vou
had to Inok quickly and often with a
good telescope to see these “here-today,
gone-tomorrow’ wraiths, One of the
virtues of visual observation was that it
certified that there was going to be a
Cyele 21. These spots identified them-
selves as part of it by their positions,
well above or below the solar equator.

After a brief spurt in November,
1975, detailed in reference 3, another
downturn began. Would this be 7r? The
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Fig. 2 — Z800-0MHz solar-flux record for the past three vears, showing monthly and yearty
tughs, lows and averages, Can you find the bottom of Cycie 207 Figures for January and
February, 1977, not avaitable when this chart was made, show impressive gaiins.

tiny rectangle representing February,
1976, in Fig. 2 certainly iooked that
way. [t had the fowest “high™ vet, 72,
and most of the month and the first 11
days of March were at 69, When this
figure is adjusted for the nearness of the
sun to the earth in the early part of the
vear, 69 is close to guiet-sun conditions,
But another surge began March 16, and
the flux shot up to the 1976 high of 92,
in five days, The sunspot activity as-
sociated with this resurgence was all

20 O58%

close to the eguator, identifving it as
another Cycle 20 blowup.

April, 1976, is anything but impres-
sive tn Fig. 2, but score points for visual
ohservation here, becduse on April 18
we saw our largest spots of the new
cycle, up to that time, Well south of the
equator, they grew in size, instead of
fading out as earlier new-cycle ones had,
We followed them for four days, In this
time they lagged behind an old-cycle
group with which they were sharing the

solar disk; further proof of their new-
cvele identity. (Solar areas above and
below the equator rotate more slowly
than the region right along the beit
line.) Late April and early May brought
more Cycle 21 groups. These were small
and shortlived, and well north of the
equator, Their visit was overshadowed
by the more spectacular Cyele 20 activ-
ity discussed in reference 3.

It was not easy to discern as we went
dlong, but in retrospect we see the reai
turning point in mid-1976. The tirst half
of June was dominated by vet another
Cycle 20 resurgence, 2 longdived re-
curring area making iis fifth run across
our field of view. The real news camne
iater in the month: A cvele 21 group
that lasted through an entire transit of
the solar disk, the first new-cycle activ-
ity we saw do this. July was unim-
pressive from what we could see on the
sun or from the appearance of it on our
chart. It was the third month in a row
with a low of 06, Its high, 70, is a
record “low high,” and the average,
67,45, the low point in our records.

This is good news? Yes, when one
more point is made, which does not
show in the charts or in anything but
visual observation. If vou sort out the
sources of what little July activity there
was and draw curves for the com-
ponents of both cycles, the old-cycle
curve drops almost to iero, while the
Cycle 21 curve crosses it on the way up.
Though activity has been mosily low,
the rise since has been all new-cycie
mriented.

Now, about the I[D.meter band?
There was a sobstantial increase in
Fdayer DX on 10 eardy in 1977, but
there's really no point in going out on
that limb now. The Pdayer muf is
always low in summer, and regardless of
solar activity all 10-meter propagation
beyond local will be via sporadic E from
May until September, Such E-layer skip
is little affected by any aspect of the
solar numbers game. We'll risk vne
prediction: 13 meters will be upen
longer and 10 meters more often, this
coming fall than in 1976, Don’t expect
miracles: things move slowly at first.
But once it really gets going, the muf
will rise fast. Another year should show
some real progress.

When wili Cycie 21 peak”? How high?
Get out February (ST, and turn to page
2%, Take your choice from the expert
opinions there charied, A somewhat
different sfant is shown in Fig. 3, which
plots the mean of 12 cycles, 8 through
20, Cwele 20 just concluded, and 2
recent projection tor Cycle 21 that has
impressive professional backing,

Sunspot Numbers and Cycles —
Who Needs "em?

Everyope should know by now that
seeing sunspots is no great accomplish-
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ment. Anything thet easy has to have
fechnical limitations, Otherwise, Gali-
leo, Hevelius and their thousands of
followers in later centuries of sun-

watching would have had better answers

than we are able to give, at this late
date.

What is “sunspot number,” anyway?
It is npr the number of sunspots.
Rather, it Is a vague but iime-honored
index of solar activity that is still in use
mainly because of its statistical link
with the past. With it we can compare
1977 with 1777, in at least a rough sort
of way, as to relative sunspot activity,
The “number™ is derived from many
observations, and it is not available in
any final form until months after the
fact. Sometimes called the Wolf Num-
ber, after the Swiss asironomer who
begar using it in 1848, sunspot number
is derived from R = K(10g + /), where R
is the Wolf Number; & is a rating factor
based on the observer’s equipment, skill,
visual acuity and site quality; g is the

number of sunspot groups visible; and f

is the number of sunspots, regardless of
size.

The limitations are obvious, and
they have been for many years, but
Wolf and others used the principle to

work backward in time and establish 2
rough picture of sunspot numbers al-
mast to the invention of the telescope
in the early 1600s. By even rougher
approximations and many other indica-
tors, however questionable, sunspot
numbers have been assigned back to
before the Christian era.*

You can find vour own rating by
projecting the sun on a white card, with a
dime-store telescope or binoculars, (Do
not took at the sun without a filter
certified as safe!) Assign yourself a K
value of |, and plug in the observed
numbers, Use the sunspot number you
get to find the equivalent 2800-Miz
solar flux from Fig. 1, June, 1975, OST,
or chapter 19 of the Handbook, 1976 or
1977 editions, Check this against the
figure for the day given by WWV. Do
this over a period of time, and adjust
vour K rating so vour results track fairly
well with the graph, Then, three months
later, when the Zurich smoothed sun-
spot number is available, you can see
how well you maich the experts. Or
forget the whole sunspot-number busi
hess, except as an interesting exercise,
particularly if you intend to go into
sun-watching seriously.

The longer one observes the sun,

especially with advanced methods, and
checks the ever-changing nature of radio
propagation and other sofar<nduced ter-
restrial effects, the more one realizes
that sunspots are not too important for
our purposes anyway. They don’t do
anything; they’re merely one indication
of something happening on the sun.
Sunspots and radio propagation vari-
ables are bv-products of something else,
not cause and effect.

The solar flux (and with it, radio
propagation) can change markedly when
there are no sunspots visible at all, And
the number and size of sunspots, when
we do see them, don’t necessarily tell us
very much about coming good or evil
times in the radio realm. [t's their
day-to-day activity and growth or de.
mise that matter. The 2800-MHz solar
flux, as provided by WWV, is a2 much
more useful indicator for today, or
anytime in the 30wvear record we have
of it, than is “sunspot number,” or even
the size and number of spots seen at any
one time,

Narrow-Bandwidth Sun Viewing
A device of great potential for un-

derstanding the sun and its effects on
communication is the narrow-

o Mauv 1977 7"



bandwidth filter. FThe sun is mostly
hydrogen, so it follows that if we can
see the hydrogen wavelength only, we
will see things happening that are lost in
the white light associated with the sun’s
tremendous temperatures. Special filters
are made for several wavelengths, hydro-
gen and caleium being the most com-
mon,

Since last September the author has
been viewing the sun several times daily
in both white fight (with a proper solar
filter) and with a DaySiar hygrogen-
alpha filter that has a passband of 0.7
angstrom, tunable either side of the
65628 angstroms. In this time there
have been many days when no sunspots
were visible in the whitedight view, even
with a guality telescope like the
Celestron 5. But there has never been a

sunny day when we didn’t see some H,
activity. Many times there are bright
patches, which can portend the coming
of sunspots, show areas where spots
formerly were, or active areas that may
never have spots but which still aftect
propagation. Beautiful prominances,
often looking like windblown forest
fires on the solar limbs, identify active
aress that may be up to three days
around the limb, out of sight to full-
light viewing. On the east limb they may
warn of a sunspot group on the way. On
the west limb they can show activity
from a group that has moved around
out of sight.

This is truly a “learning experience.”
We still have much to learn, and may
have more on f, observation at a later
date. Meanwhile we warm, “Don’t get

tno caught up in worship of sunspots or
sunspot number.” They e side effects —
interesting and useful, but side effects,
even so. Were developing the same
feeling about sunspot cpcies. They've
been grabhing cheap headlines too long.
The {rue pictute of the sun is by oo
means that simple! A5

Footnotes

YA table showing some nf the more useful
time and frequency stations of the world
6 given in chapter 19, The Kodio Ama-
teur’s Handbook. A complete detailed list
s given in the Worid Radie and TV
Handbook, Gilfer Associates, Inc., Box

. 239, Park Ridge, NJ 07856,

“Tilton, “The DXer's Crysal Ball,” QST
Fune, August and September, 1975, Also
chapter 19, The Radio Amateur's tland-

u book, 1976 and 1977 editions,

'Tilfgné “Radio Astrology” ST, October,

il

*Lynch, “The Mzunder Minimum,” 8T,

July, 1974,

Strays <8¢

FROM WORKSHOP TO ANTENNA
WITH HOMEMADE EQUIPMENT!

1 Here is additional mute testimony to
the game of constructing one’s equip-
ment rather than purchasing it! This
equipment, built in a truly masterful
tashion, should offer incentive to others
who have slipped away from our early
heritage of assembling our own station
equipment. The examples shown here
were provided by John Lawson, KSIRK,
who duplicated the 10-watt, 40- and
2meter cw transmitter from the 1975
edition of The Radio Amateur’s Hand-
doek and built the Mini-Miser’s Dream
Receiver from OST for September of
1976,

in the exterior view of the equip-
ment we find the transmitter un the
bottom ~ looking like a carban copy of
the original, which was built for the

Handbook by WAILJZC. The QST re-

ceiver sits atop the transmitter, John did
a fine job of making the uniis similar in
Appearance.

He reports having heen a QRO type
of operator for some 19 years, and upon
switching to QRP he became “simply
amazed” at the success he’s enjoying at
the low-power level, The interior view

The "homebrew' receiver and transmitter
shown here make a very neat matched set.

2 0O

Inside, the custom-made transmitter looks
as clean as any commercial equipment.

of the transmitter indicates that he’s no
slouch when it comes to doing neat
work! Perhaps the main message one
can exiract trom this type of amateur
effort is found in John’s words, “It is
hard for me to describe the personal
satisfaction and pleasure that has been
derived from the construction and
actual onsthe-air operation of these
units.”

How about you readers? Are vour
soldering irons hidden by cobwebs?
Maybe it’s time to join the parade of
homemade-equipment enthusiasts!
WIFB

GERMAN RTTY AWARD

i Those workingRTTY will again be
eligible for the annual Europaeisches
RITY Diplom (EURD) and Deuisches
RTTY Diplom (DRD) of the Deutsche
Amateur Fernschreib Gruppe (DAFG).
The EURD is based on two-way RTTY
contacts with different European coun-
tries and prefixes, and the DRD is to
promote amateur RTTY activities. For
more information, write to DAFG,
Award Manager, Post Box 1663, D-4140
Rheinhausen, West Germany.

Results of tha Ninth Worked All Europe DX
Contest (WAEDC], 1976, RTTY

Single Op

STATION BCORES STATION  SCORES
CT1EQ 170317 ZP5WOD 9344
8aA 118065 SMEASD 9322
I5GZS 79002 SMSEIT 3280
I5KPK 74181 (QZ4FF 6850
11¢o8 83806 QZ4DZ 6512
F8XT 56742 WOMT 4920
HBIAVK 44422 DJGMC 4824
DIeJC 39754 VE2QO0 4662
DJAKWW/AX 39308 OK2BJT 2640
QKIMP 39304 PAGCWI 1581
DLGBI 29106 FBRZ 1482
SMBAGY 27612 wVBGU 1275
L.Z1KAB 23808 QIKIKZE 840
ISHZZ 22022 DI3TI 8676
DJI2YE 21080 DLI1OY 544
WABYDJ/4 18232 DLBKQ 360
DJOIR 16008 [J1AT 264
ITOVEJ 14637 OH3IH 168
1I3FUUE 13231 DK4iS 140
DLBQP 12546 EA3AHM 98
KewWZ 12400 SMECAL 64

Trophy Winnars

CTiEQ Europe Single Op

i1PYS Europe Multi-Op
WAGYDJ/4 North America Single Op
W1MX North America Multi-Op
DJAKW/4X Asia

13-13018 SWL

Multi-Op

STATIGN SCORES STATION SCORES
11PYS 169257 DLRBU 18752
WIMX L7400 UK2BAB 17236
DLUTS 58578 OHTAR 11473
UKIACR 49644 G3UUP 11125
UK2GAX 49280 TF3IRA 6118
G4ALE 28842 OH1AD 4680
OK10FF 20701 SKeAW 2160
SWL

13-13018 55945

(K2-5350 41250

13-14268 17784

14-14707 17664

156889 11200

HESKNO 3728

LUA3-170305 1092

UA3-117148 440

Check Log: DJ1XT, DJSBT




Slant-Wire Feed
for Grounded Towers

Planning on shunt feeding your tower for operation on 160
meters? Confused about which type of matching method to

use?

By Walter Schulz,* K30QF

-I;re have been a number of fine
articles in the amateur literature de-
scribing shunt-fed towers using garmma-
rod systems and various matching net-
works. Many of the networks that are
commonly used are of high Q. This
tends to limit the operational band-
width of the antenna system unless the
nerwork is made variable and readjusted
each time the frequency of operation is
changed a few kilohertz,

Hoping to find a solution to this
problem, I decided to try a slant-wire
feed system.' This method for feeding
grounded towers was worked out by
cngineers in the 1930s. The system
consists of a wire slanting down from
the tower at a 45-degree angle (see Fig,
i ). Connected in series with the ground
end of the slant wire is one side of a
variable capacitor. The center conductor
of the coaxialcable feed line is con-
nected to the other side of the capaci-
tor, The hraid
grounded to the radial system, providing
a return path to the base of the antenna,
Since the rotor and stator of the capaci-
tor are hot, they must be insulated from
ground. The system shown in the photo-
graph not only isolates the capacitor
from ground, but also protects ihe
capacitor from the weather,

Finding the Tap Point

According fo the material in ref, 2,
the proper tap point on the tower (for a
-2 impedance) s located approxi-
mately one fifth of the distance up the
total efectrical height of the tower, This

*3617 Nanton Terrace, Philadelphia, PA 19154
! References appear on page 24.

of the feed Hne is-

is quite simple to figure if the tower has
o antennas mounted on top. For the
higher bands, most amateurs who own
towers have an antenna, such as a quad
or Yagl, mounted atop. In these cases
the electrical height of the tower can be
cohsiderably different than the physical
height. The antenna on the top of the
tower can be considered as a sheet of
parrallel conducting wires which acts as
@ top-loading capacitor, The amount of
capacitance that this presents to the
system can be calculated using the

It so, take a look at this simple system!

information contained in refs, 3 and 4.

Once the amount of top loading is
known, the electrical height of the
tower can be figured using the equations
contained in refs. 5 and 6. The overall
electrical height of the system is the
sum of the electrical height of the tower
alone pius the additional electrical
hetght caused by the top loading.

It the reader does not wish to work
through the somewhat involved mathe-
matics, he can refer to a chart developed
by W40Q7 which shows the electrical

Shown here is the method of mounting the capacitor to isolate it from ground and to protect
it from the weather.

. Bawr 1QATIT O T
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Fig. 1 — Diagram of the slant-wire feed sys-
tem. The teed wire shouid form a 45-degree
angle with the tower and ground.

height of a tower as a function of
physical height and the type of antenna
ised as top loading. This chart is rela-
tively accurate and is 2 convenient
time-saver. Once the electrical height

has been found, the tap point can be
calculated as one fifth of this dimen-
sion.

Tdp Adjustment

Since the chart and equations do not
take nearby objects into account, it may
be necessary ‘to find the exact tap
position experimentally. One way to

locate the tap point is to measure the

impedance at the bottom ot ihe slant
wire with an tf impedance bridge er
calibrated f noise bridge. Move the
position of the tap up or down the
tower until a 30-0hm resistive com-
ponent is indicated by the measuring
device. Once this has been done the
series capacitor should be instailed in
the slant wire. Adjust the capacitor for
zero reactance as indicated by the of
bridge.

Comments

The system used at K30QF consists
of u 535foot tower topped with a

TH6DXX triband beam. The tap point
is at the 22.7-foot level and the slant
wire is 32 feet in length. The ground
system consists of 52 radials, each 35
feet long. Using 30 watts of input power
to this antenna system, 1 have worked
stations from Canada to the Gulf of
Mexico.

The author would like to thank
W40Q and W2DU for their contribu-

tions to the discussions which resulted
in this project. =]
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Strays -

o Noel Eaton, president of the Inter-
national Amateur Radio Union, jeined
24 other members of the Guelph, ON,
Amateur Radio Club on a recent sur-
prise wvisit to the home of Fred Ham-
mond, VE3HC, to present him with the
ARRL Ceriificate of Merit for his many
contributions to amateur radio since the
early 1920s, Dr. Maine, Member of
Parliament for the area, delivered a
fetter from Prime Minister Pierre Tru.
deau. Several short spzeches were made
and radiograms collected hy VE3GOL
and VE3CDEK from U.S. and Canadian
amateurs congratulating Fred were read
and displayed. Full press and TV cover-
age was provided. The TV people were
especially impressed by Fred’s museum
of early ham gear, and the event pro-
vided plenty of goodwill toward ama-
teur radio. - VESGT

I Wade Achord, WB7DNC, is another
high-speed ham, He became dis-
enchanted afier four years of CB, 50 he
bought a Tempo One, put up 50 feet of
wire, and began listening. His Novice
license was issued March 5, 1976, but
meanwhile, he passed his Technician

test in January, 1976, his General in.

February, and his Advanced in March.
He missed a try for Extra Class in June,
but on January 28, 1977, he made
Extra Class, too, and he remains an
enthusiastic amateur!

U OQnce again radio amateurs have dem-
onstrated their sincere desire and ability
to help their fellowman. Leonard Car-
roll, WeLXH, of Petaluma, CA, ex-
plains.

24 [OST=

“While having a nice QS0 with
KQOSTF, Jack Brand, of Rapid City, SD,
I mentioned that [ was convalescing
from a heart attack. During my trans-
mission my rig went dead. 1 diagnosed
the problem as a blown fuse, and began
to search for the proper size. After
approximately 15 minutes the fuse was
replaced and { got back on the air.

To my pleasant surprise | found that
KOSTF had kept the same frequency,
and was frantically trying to contact
someone in my area, who could by
phone or otherwise check on my
physical condition. J have no idea how
many hams were involved, but 1 do
particujarly wish to thank KOSTF and
WAGALC, Franz Kurth.”

Gene Barnes, WALBCBT of San Antonio, is the first applicant for the brand new ARRL & Meter
600 Club"™ Award, Gene met the requirements in just seven weeks and says he had a great
time chasing contasts for the award. WASCBT found that QSL returns were about 78 percent,
much hetter than he ever had on hf, On top of his 50-foot tower is a B-meter 8-¢lement KLM,
belew, an 11-element 2-meter beam, and on the bottom a 3-element trap beam for 10-15-20
meters. Gene says that the 1Q-meter section of his SB-200 is modified for 6 meters and that the
TV-6B to the left of the scope is a homebrew S-meter transverter built to match the Drake line.
Gene thanks all those he worked on 6 who made his feat possible, plus SMIRK.



The 5 X 3 Power Supply

If you're looking for a clean-cut,
supply for operating those b-volt
It will get the job done!

ticket,

By Ken Powell,* WBBAFT

As most of us recall from the vacu-
um-tube era, the addition of a voltage
regulator to a receiver or VFO made
quite an improvement to the circuit
stability, It was a very easy addition
since it required only a series resistor
and a regulator tube. The cost was
minimal since the component count was
low. This modification was probably
made on many thousands of low.cost
receivers as a first step in getting more
performance for our amateur dollar,
One severe limitation to this simple
scheme was the current handling capa-
bility of the VR tube, usuaily about 35
milliamperes, Of course more cirguitry
could be added to increase the current
handiing capacity but soon the regulator
became bigger than the gear to be
regulated.

As we ushered in the solid-state era,
the Zener diode came along and, like
the VR tube, it was easy to use, A series
resistor and a Zener diode did the job.,
However, as with the VR #ube, the
amount of current that could be han-
dled was a limiting factor. So once again
we find that, in ‘order to regulate a
larger amount of current, we must
increase the circuitry by adding 4 series-
pass transistor and using the Zener
diode as a reference. Very similar to the
vacuumrtube days! Then along came the
integrated circuit, and with it the IC
voltage regulator, The IC regulator put
it all together in a neat little package.
These devices usually referred to as
three-ferminai regulators combine the
simplicity of the Zener diode with much
greater current-handling capacity. Put
unregulated de in one terminal and get

regulated dc wvoltage out of the other

terminal, Minimal c¢omponents and
minimal cost!

IC Regulators

If you have done much work with
ICs, you have probably used these de-
vices, especially the 1LM309K, which is
the most popular of the S-wvolt regula-
*6949 Lenwood Way, San Jose, CA 95120

The 5 % 3 power supply n finished fashion,
The LM5000 is nested on the large heat sink
which occupies most of the tap of the chassis.

Interior of the power-supply chassis. The
3/4-A fuse is at the [eft and the electrolytic
capacitors are at the top.

tors and | #am sure you will agree that
for the cost, the effective design and
simplicity are hard to beat, It is a neat
little TO-3 package that provides 5 volts
at 1 ampere and is just the thing for
TTL power supplies. However, once
again I encountered the current limita-
tion. Some of the more ambitious ama-
teur projects 1 have built, such as
electronic TTY or frequency counters,
require five volts in excess of one
ampere,

After many hours of looking over

simple-to-build power
|C projects, here’s the

data sheets, | came up with a suitable
regulator for larger loads. This unit, the
IM5000, is a two-terminal, TO-3 pack-
age rated at 5 V and 3 A, { tried this
relatively new unit and found it to

+ fungtion so well in an IC project that I

decided to build a small bench supply
for TTL work utilizing this regulator.

The supply requires a minimum of
parts, no adjustments, and can be as-
sembled in 2 few hours. Best of all,
because of the intemal protection de-
signed into the IC regulator, it appears
to be indestructible. The internal pro-
tection has proven to be a good thing to
have on more than one occasion, both
in the bench supply and in the IC
projects | have used this regulator for.
Circuit Description

The circuit, as depicted in Fig. |,
consists of a 12-V power supply and the
three ferminal regulator. A 12.6-V fila-
ment transformer rated at 3 A feedsa
full-wave bridge rectifier. The rectifier is
a single unit device rated at 6 A and 200
PIV, This package was used because it is
easier to mount and wire than discrete
diodes, The rectifier output is filterad
by a 2000-uF, 35-V dc capacitor. The
filtered dc is applied to the regulator
which in turn furnishes S-volts output,
100 millivolts. The 5-V output is fil-
tered further by a 150-uF, 16.Y de
uapacltm The power-supply output is
rnomtored by means of a light-emitting
diode which also serves as a pilot lamp
for:the unit. The nepative side of the
output is left above ground for the
bench supply so as to facilitate its use as
4 negative voltage source, if required.

Construction

The power supply was constructed
on a5 X 7 ¥ Zinch chassis but could be
reduced in size if a2 more compact
package was desired. A meter could be
added to read the output cutrent, The
power transformer is a Radio Shack unit

rated at 12,6 V, 3 A, center tapped. The

center tap is not used in this applica-
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Fig. 1 — Circuit diagram of the power supply.

C1, CZ - 1008-4F, 35-volt electrolytic, Also,
it can be a single unit, 2000 uF, 35 volts
{Radio Shack 273-1511).

C3 — 150-uF, 18-V electralytic,

CR1-CR4 —6 A, 200 PIV {Radio Shack
276-1172).

CRS — LED (Radio Shack 276-047).

tion. The bridge-rectifier unit is rated at
6 A, 200 PIV. This is a little heavier
than required but costs only a tew cents
more than one that might prove margin-
al in performance. The input filter
capacitor, 2000 uF, 35-V de, is actually
comprised of twe [000-uF units-in
parallel since these were nibie readily
available. The transformer, rectifier and
input filter capacitors are not critical
and components of equal or higher
vaiue could be used; however, 2000 uF
is about the minimum amount. A capaci-
tor of lesser value will cause problems
as the supply load approaches the 3-A
mark, since the output ripple will in-
crease with the load. The output filter
capacitor, (3, should be mounted
directly at the terminals of the IC
voltage regulator to minimize the possi-
bilities of the circui. osciltating. The

J1,J2 — Terminals { Radie Shack 274-662),

U1 — 1.M5000 (EEP lnc., 10160 W. Jefferson,
Culver City, CA 90230,

Also, one heat sink (Burstein-Applebee no,
12A2227), one chassis {Radio Shack
270-246).

output capacitor should be a good
quality unit. The value of the output
filter does not appear to be critical but
should be 100 uF or greater to minimize
output ripple.

The heat sink is 3 ¥ 4-1/2 X 2-1/2
inches high. This is about the minimal
size sink that can be used in order to
keep the case temperature of the IC
regulator down under heavy loads. The
heat sink is insulated from the chassis
with grommets on the mounting hard-
ware as depicted in Fig. 2. The IC
regulator is mounted to the heat sink
using heat-sinking compound. The in-
sulating progedure should be used as the
IC case and heat sink are at a 12-volt
potential.

The output indicator, CR3, & 1
standard 20-mA unit with a 180-ohm,
1/2-watt resistor in series to l{mit the

oY
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Fig. 2 — Mounting detatls for U1 and the heat sink.
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LED current. Both the positive und
negative output terminals are insulated
from the chassis 8o as to allow the use
of the supply as 2 negafive source.

Testing

Since there are no adjustments in the
circuit, I guess we could say it either
works or it does not! The LED will
indicate if the S-volt output is available
You can measure the vutput with :
voltmeter, and. it should read five volts
plus or minus 100 millivolts. This
should provide a good check of you
voltmeter as | found these regulators tc
be very accurate. If an oscilloscope i
available, the output of the unit can be
checked for osciflation and ripple. I
oscillation occurs, check the comnec
tions between the output capacitor and
the IC regulator terminais, If this does
not cure the problem another outpu
capacitor should be tried.’ 1f a scope i
not available you can check for oscilla
tion with a signal tracer or an audic
amplifier coupled to the output of the
power supply via a 0.05-uF capacitor. [
all is normal, the output of the tracer o
amplifier wili be nit.

Utilizing my old bench scope, the
ripple measured approximately 10 milli
volts under full load and fell appreciably
as the load was reduced. Increasing thi
value of the input filter capacitor wil
further reduce the ripple if your particu
lar application requires it, For norma
TTL work it doesn’t seem necessary bu
might be required if you were powering
voltage-controlled oscillators, op amps
or comparators. Line regulation on the
IC reguiator is specified as 20 millivolt:
and load regulation is specified as 5(
millivolis. | could not verify thes
parameters as they exceed the capabilit;
of the test equipment ! have on hand.

Miscellaneous

Parts placement is not critical witl
the exception of the output filter capaci
tor which must be located at the I
regulator terminals, The power trans
former was mounted oun top of th
chassis to prevent heat buildup unde
the chassis, But after many hours o
aperation, the transformer did not ge
very hot and could be placed under th
chassis to conserve space. It is a goo
rule of thumb to keep the input filte
capacitors within about four inches o
the IC regulator input terminals,

The bench supply described in thi
grticle has been in use for about si:
months and has been a flawless per
former, The same circuitry has been i
use in other gear in the shack tor abou
a vear and | have not had a failure t
date, so 1 know the circuit works, [FE&

[ Editor’s Note: National Semiconductor als
recommends bypassing the input, pin 3 ¢
pin 2 with a §.22-4F capucitor. |



Independent Sideband
for Your Drake TR-4C

Voice and video now may be transmitted at the same time

with this dual-sideband adapter.

The capability of expensive

equipment can be achieved with this economical unit.
It's designed for “independent.sideband’’!

By Robert W. Gervenack,” W7FEN

Single-sideband lib? Equal rights for
the uppers and the lowers? Whatever is
involved, you may be stirred io join the
ish movement. Fear not about dues,
group gatherings or special allegiances.
On this and the following pages vou
may find a way to become an ish
(independent sideband) activist!

Isb is authorized for amateur use,
So, again fear not. Think first of the
times, while working in roundtables or
nets, that you wished to withdraw a
station to the other sideband in order to
exchange information as the group’s
business continued to roll oa. Perhaps,
on the other hand, if you operate with
slow-scan television, you've desired to
transmit or receive video on one side-
band and voice on the other. Well, read
on!

What is about to unfold before yvour
eves is the way to make an adapter that
will put you on the isb bandwagon.
With a small amount of time, some
effort and a collection of parts that is
gasy to acquire, that TR4C at your
operating position can have the ish
capability of other more-expensive
equipment.

The principle involved is not new. It
takes advantage of the fact that afl
sideband transmitters generate both
upper and fower sidebands, This same
method may be applied also to other
single-sideband transmitters, receivers
and iransceivers.

Design of the isb adapter is fash-

¥19701 320th Ave., N.E., Duvall, WA 98019

ioned after the original TR-4C circuitry
with the same type of parts and layout
being used. Construction amounts to
putting together a kit for which you
make up the parts list while this article
provides you with the assembly instruc-
tion, So, after a little more discussion,
let’s have at it!

Background

The first project was to build an isb
adapter designed for use with a Collins
75A4 receiver and the KWS-1 trans-

The isb adapter for the Drake TR-4C transceiver,

mitter.! Next to be tried was an isb
adapter for a Drake TR-3 for
YN3RBD/WA7SFY, The resuits were
very eticouraging. So, | started looking
for a transceiver with which an isb
adapter could be used, but one which
would not require the drilling of holes
or making physical changes in the cabi-
net, The Drake TR-C fifled the hill.
Since the Drake TR-3 and TR+
series of transceivers employ sideband

! Fnotnotes appesr un page 32.
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Fig. 1 — Basic block diagrams for filter type sideband transceivers. The arrangernent used in the Drake TR-3 and TR-4 series is shown in 1A,
A block lavout for the TR-4C with isb is shown in 1B, while a basic plan for a transceiver using a band-pass filter is shown in 1C.

filters (integral components for isb
operation), it is unnecessary to purchase
separate filters for adapting them to isb.
This saves about $200. See Fig. 1IC.
Another good reason for choosing the
TR-C is that it does not require the
purchase of a crystal for the carrier
(BFO) oscillator as well as other parts to
make sideband filters compatible with
the circuit.

All TR-3, TR-4 and T4X transceivers
and transmitters use separate crystal-
lattice sideband filters in the generation
of the lower and upper sidebands. The
oscillator uses one 9-MHz crystal to

generate the carrier (BFO} frequency.
The desired sideband is selected by
switching in the related filter (Fig. 1A).

Most other single-sideband, filter-
exciter cicuits use a band-pass filter and
one of two crystals in the carrier (BFQ)
oscillator to obtain either of the side-
bands. The chosen sideband is selected
by switching in the proper crystal to
generate a frequency above or below the
band-pass center frequency, thus pro-
viding the selected sideband {Fig. 1C
and Fig. 2).

To use a single-crystal carrier (BFQ)
oscillator, as in Fig. {B (dotted lines),

would require cuiting and drilling th
chassis of the TR-4C and the design of
product detector for the isb adapte
The TR-4C uses a 6GX6 as a carrie
oscillator and product detector. Th
frequency injection for the produc
detector is through interelectrode c:
pacitance, Thus, it was easier to dupl
cate the 6GX6 circuit.

The *“Nitty Gritties”
I am not trying to sell Drake bu
simply to point cut that an adapter ¢

add isb to Drake equipment is le
expensive than for equipment usix



band.pass filters, Basic steps are to

duplicate the microphone amplifier, |

balanced modulator, audic output
amplifier, product detector, carrier
(BFQ) and i-[ amplifier. Secondly, it is
necessary to wire each of the sideband
filters to the original and the new
circuit. All parts required for the adapt-
er for the TR-4C may be ordered from
Drake. Part numbers and values may be
taken from the manual, as well as Figs.
3, 4 and 5A. Also refer to the caption
for Fig. 1.

The adapter should be wired ac-
cording to the TRA4AC circuit shown
here, rather than the manuwal. In my
TRAC, R57 is connected to the positive
235-V line at the S.meter. Also there is
a 1-pF capacitor from the plus terminal
onTt1 to pin 1 (grid) of V11,

Ideally, it would be desirable to
obitain 4 punched chassis with the oscii-
lator shield plate from Drake. Whatever
chassis is used, however, it should allow
a parts layout identical to that of the
TR4C. Except for minor changes for
components that are bypassed, the
wiring should aiso follow that of the
TR4C.

An auxiliary audio-output jack and
switch are mounted at a location of the
huilder’s preference to serve as an extra
position for TTY, 88TV, FAX, or what
have you. The switch is placed in the
speaker circuit so that the speaker may
be silenced while receiving other than
vojce signals, Indeed, it makes reception
4 pieasure to hear as the other station
operator’s voice comes out of the speak-
er while one is watching the picture but
without the interference of the video
impulses.

Other considerations could be the
installation of a tuning indicator for
TTY and/or SSTV? in the cabinet with
the isb adapter. A relay may be added
to the PTT line which would aliow
automatic lowering of the room lighting
intensity while receiving SSTV, No
attempt was made, however, {0 provide
age, since TTY and video are usually
transmitted through the adapter at a
reduced level.

. TR-4C Wiring

As preparations to modify the
TRAC wiring are about to begin, a
recommended step is to give the irans-
ceiver an alignment before proceeding
further, It probably needs it anyhow,
Foliow this initial operation with the
separation of the two sideband filters, a
necessary maneuver so that each may be
used in the ssb or isb mode.

Actual isolation of the two side-
bands is accomplished in the i-f trans-
former, T6. Another winding, identical
to the one with the 470.0hm resistor
across it, is wound over the transformer
coil. See Fig, 4. Follow this by wiring
the two filters as in Fig. IB to eliminate

A bottom view of the ish adapter showing the parts layout. Separate capacitors were used
for sections A, B and D.

the sideband switch, 57. Since 87 can-
not be rewired to suit circuit require-
ments in Fig. 4, the switch must be
replaced. Observe that Fig. 3 and Fig. 4
are drawn according to the format
supplied in the TR-4C manual with the
satne symbols as in the original Fig. $-3
TR-4C schematic drawing,

Modifying the I-F Transformer

Begin the changes required for the i-f
transformer T6 by making a sketch of
the position of Té as it appears on the
chassis. Carefully show the wires con-
nected to it. Then you can remove the
wires from the terminals on T6, keeping
in mind that they will be replaced. Now,
remnove T6 from the chassis,

Bxtracting the coil from the can is
next in order, PFirst, epoxy the two
small terminals between the primary
and secondary terminals of Té6. Once
the cement is firmly set, it is safe to
remove the ¢oil and begin by winding

LPPER |.OWER
GIDEBAND SIDEBANT
UPFER BFO Fe BFO

SiDEBAND ‘ I

8F0

LOWER fe
SIDE HﬁNii‘!f =,

b
i I

|
|
|
1
1
1

AR

/
SIDEBAND
FILTER

BANDPASS
FILTER

Fig. 2 — Filter-response curves for sideband
and band-pass filters.

5-1/4 turns of no. 33-cc wire over the
lower small coil. Do this in the same
winding direction that the lower coil is
wound, To secure the new winding,
apply some coil dope to the turns and
allow it to dry. Once the dope is set,
connect the leads of the added coil to
the new terminals but do not solder
them.

At this point you are ready to
reinsert the coil in the can. Install and
solder a 470.ohm S-percent resistor
across the new terminals. T6 is placed
again on the chassis, and original chassis
wiring is reconnected to T6,

Replacing the Sideband Switch

To make the substitution for 57,
several pieces of hardware need to be
removed. Tuke off the knobs and the
front panel, aiso the screws holding 12,
but do not disconnect the wires. Un-
clamp the two lamp holders.

Remove the three screws holding the
sideband filters. Unsolder and remove
the wires on 87 (R) that are connected
to the filters. Do take note of the wires.
that go to S1. After moving the filters
aside and unscldering as well as with-
drawing the remaining wires on 87, the
filter ussembly may be lifted trom the
set, followed by retnoval of the switch.

With this bit of surgerv over, it is
time fo reagsemble the material. Insert
the new switch, connecting and solder-
ing the two wires from S1 and the
coaxial line from T13, Replace the filter
assembly. Remaining steps include
wiring a length of RG-174/U between
the new terminals of 16 and the lower
sideband filter. Mount & coax jack .in
one of the holes on the rear plate but
insulate it from the plate, A length of
RG-174/U is wired from this jack to the
switch as shown in Fig. 4, Lamp holders
and J2 are remounted followed hy
installation of the front panel and
knobs. The TR-4C should now be back
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Fig. 3 =— Circuit for the ish adapter to be used with the Drake TR-4C
transceiver is shown above, 1t is fashioned after the original TR4C

with the same type of parts and layout.

Note the foltowing: The audio card inctudes these parts — G135,
€136, G142, C211, C212, Q5 (2N38771, R42, R181, R182, R183,

1184, K185,

in its original ssb mode with the upper
and lower sideband filters duly isolated.

Power for the Adapter

Voltages needed to make the isb
adapter percolate are supplied from the
TRAC power supply. The arrangement
and circuit for the cables, inciuding
plugs and jacks which are required to
interconnect the adapter to the TR-4C, is
shown in Fig. 5. The cathode transmit-
receive lines for the adapter are ob-
tained from J2, located at the bottom
of TRAC.. Another snitable connector
will have to be made if this receptacle is
being used for an accessory. Be sure to
use at least no. 18 wire for the 12.6-V
ac heater leads. The rf vutput from the

the heater circuit. R1

tBsting purposes.

isb adapter is fed through the power
plug via RG-174/U or RG-58A/U to a
plug or jack on the rear of the TR-4C.
See Fig. 5.

Tune-Up and Adjustment

If vou and the TR4C have survived
ta this point, then the moment of great
reward is about to airive. Align the
adapter by following the procedure out-
lined for the alignment of the TRA4C,
The two 9-MHz oscillators must be on
the same frequency. If you have not
already aligned the TR-4C, as previously
suggested, that should be done before
going further. The addition of a coil to
T6 in the TR-4C probably will detune
Té6.

Also observe that a 12BZ6 is used in place of the 6BZ6 to balanc

10 is ¢changed from 2500 ohms at 7 W, to 6000

ohms at & W. R112 is changed from 2500 ohms at 7 W, to 3000 ohn
at 5 W, R136 is changed from 1 M2 to 2 M2, R141 and C84 are
shunted with a jumper wire which may be opened to inject carrier f«

Referring to the alignment instny
tions in the manual, proceed with th
following steps. Disconnect the plat
and screen leads of the amplifier tube
where they pass through the partitio
under the chassis. Plug in the prope
cable connectors between the isb adap
er and the TR-4C and the AC-4 pows
supply. Turn on the power supply an
adjust the bias,

Receiving sections of the TRAC a
to he aligned first, Since ihe two 9-ME
crystal oscillators are in the circuit yo
will probably hear a heterodyne. Adju
C130 in the adapter to zero bea
followed by adjustments of 16 and T
inn the TR-4C udhering to the techniqu
carefully outlined in the manual und
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Filter Matching Transformer (5-15) ex-
cept step g Adjust 111 and T12 in the
isb adapter as described under Receiver
LF (5-13).

| Adjust T13 in the isb uadapter as
indicated in steps 5-15. Do not, how-
gver, adjust T6 in the TRAC or use step
g. Properly set the S-meter for correct
indication as explained in steps 4-2 and
5-19, This completes the alignment of
the TR-C and the isb adapter for ssb
and isb reception.,

Transmit Adjustment

The alignment of fthe transmit sec-
tion of the isb adapter remains The
carrier-balance controls and T14 need
adjustment. They can be set roughly
with the use of another receiver tuned
to 9 MHz. Then, open the jumper across
R141 to insert carrier in the sideband
tilter band-pass while leaving the TR-4C
mode switch in the ssb position. The
receiver is tuned for maximum S.meter

reading, T14 is adjusted also for maxi-
mum S-meter reading. Once those
moves have been taken, the carrier-
balance control and C127 are adjusted
for minimum S-meter reading. It will be
necessary to pad or reduce the value of
C172 if minimum S-meter indication is
reached with C127 at maximum or
minimum capacity.

Final adjustment of.the isb adapter
follows the same procedure as used in
steps 5-14 pertaining to the balanced
modulator and carrier balance as ex-
plained in the TR4C manual. The ex-
ception is step e. The plate and screen
leads are reconnected, leaving the
jumper ucross R141 open. With the
jumper open, the carrier (BFO) frequen-
¢y is shifted in the isb adapter just as
with the X-CW switch in the TR-4C.

Having accomplished the foregoing,
it is time to turn on the power and
adjust the bias. Follow the procedure
again in steps S5-14 in the manual,

except for step e. The TR4C mode
switch must be in the ssb position and
the sideband switch should not be in the
X position. To conclude the adjust-
ments, disconnect the power and solder
the jumper across R141. This completes
the alignment.

Microphone Use and SSTV

The microphone-gain potentiometers
on the adapter and the transceiver con-
troi the andio inputs separately for the
two sidebands. | use an external switch-
ing arrangement to chenge one micro-
phone, TTY, 88TV or other outputs to
either the ish adapter or the TR4C, The
TR-AC sideband switch is used for quick
selection of either the upper or lower
sideband.

Because of the flexibility produced
as explained here, 4 new source of
pleasure can be derived from operating,
especiayy with SSTV. Try setting the

camera” in a position to be focused on
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vourself, With the mtcrophone in han
vou can be seen and heard,* Isb can ot
your operating time in half becaus
video and audio may be sent at the sam
time.

I found when transmitting wit
sfow-scan TV on the TR4C that th
output varied 3 dB from black to white
Because of the shape factor of th
filters, the output doubled when th
video Lhanged from white (2300 Hz}t
black (1500 Hz). A simple filter® cor
sisting of a 0.05-uF capacitor in serie
with the input and a 10-kS2 resistor t
groupnd smoothed out the changes in th
output.

These are the facts and figures. Yo

have the fun! D51

Footnotes

'Slow Scan Television Handbook, 73 Inc
chap. 8.

fHall, *A Tuning Ald for 85TV,” ST f
December. 1975, p. 38,

SoMints and Kinks.” QST for Novembe
1975, p. 42.

*Briles and Gervenack, "*Slow-Scan
Viewing Adapter for Oscilloscopes,” QS
for June, 1970, p. 47.

* Hodgsan, “Phase Modulation Principles ar
Technlques,” Ham Radio for July, 197
p. 28

Strays -

o John €. Yodis, WAZEAH, is QS
manager for specialevents statior

2RPI, KT2RPI and N2ITU. For Q81
send s.as.e. to WAZEAH at RD no. ¢
Amsterdam, NY 12010.

Not too often does a job change within
the same state lead to a change of license
plates! In tune with his new post as Mana-
ger of the ARRL QSL Bureau, WICW
traded in his “DXCC" plates for 'QSLS.”



The Stark Key

Are you into keyers? Well, a lot of hams are, and here's a
way to save a buck — several in fact!

By Col. Howard J. Stark,* W4OHT

AL first | was going to title this piece,
“What Comes After the Accu-Keyer?”
of “So You Built the Accu-Kever, but
What About a Paddle?” After a little
more thought, ! decided on the Stark
Key o1 Statkey for short, Oh well, at
least the words sound alike. Anvhow
the title Stark Key is more appropriate
because the key contains some original
approaches.

So here is an article about building a

key to be used with an electronic keyer.

It vou have a 1/d-inch electric or hand
drill, drill bits, nuts and screws, scraps

*8231 Caribbean Blvd., Miami, FL 33189

of plastic and aluminum and a little
mechanical ability (usvally referred to
as “working with the hands™, vou can
maKe this very useful key.

Having looked at numerous circuits
of keyers (the pc-IC deal} for the past
several vears, 1 decided to have a go at
Jim Garrett’s, WB4VVF, Accu-Keyer
{Aug., 1973, OST). | gave considerable
thought to the aspecis of a mechanical
device to work the Accu-Keyer, At first,
a single lever with some means of
bringing the lever back to a neutral
position after it made a dot or dash
looked easy, but the idea was soon
discarded. Two lavers, cach of which
had a fixed rest position initially and

e P

’-ohz-ﬁfa"—w———m PIVOT KEEPER
B7MM} 5 BoAcKET Y

5 @

7/8" FROM END= DRILL HOLES, ARM
{l2zmm)AND LUCITE BASE TO MATCH

.

GND POST

1/46" DIa, METAL PINS (2 EACH)
1/8" 1LONG, ONE ON EACH ARM,
NOT TO TOUCH EACH OTHER
PLACED 4-4/8" FROM TOR
END OF PIVOT PINS ARE
SPRING GUIDE AND HOLD |
INSULATED WASHER. =

2-71/8" w178"x 178"
SOLID BRASS
(T3 X4 X amm)

5/8"x 6-32 SCREW AND NUT.SAME
e mm) LEFT SIDE.

L _BRACKET 5/8" HIGH (SAME
LEFT SIDE) ARM KEEPERS.
THREADED FOR §-32 SCREW.

.‘/2"

I?JSULATING FIBER WASHER
M M

PIN3- 1462 .DIA. x
¥ 1/8" 1LONG FRICTION
| BT OINTO ARM,

SPRING 3-4
TURNS SwMaLL
DiA. STEEL WIRE,

Fig. T — View looking down on the keyer.

each of which returned to it after
making dots or dashes, looked nmch
better.

So here is the fruit of my labor: it’s
about a three- or four-night job with a
few extra hours looking at the sketches.
Material should not be difficult to come
by, and you will have saved vourself
about $30. You will get an extra bonus:
You'll appreciate why a commercial key
costs $30 and is worth all of it!

How-to Details

The kev is built on 1 piece of
1/2-inch thick Lucite or similar plastic.
Only one other small piece of 1/2-inch
thick Lucite will be needed for a
“keeper” on the lever pivots, The key is
mounted on four white rubber bumpers,
Sears Roebuck item 9-7390. The key is
lightweight, so you may want to fasten
it {fo a firm support or provide some
weight to the base. Pieces of 1/4-inch
Lucite bonded together with adhesive
(or held with screws) will suffice in
place of solid 1/2-nch Lucite. The
paddles are cut from 1/164nch Lucite
and fastened to the 1/%- % [/B-inch
square hrass arms with 348 machine
screws and nuts, two screws to each
paddle, placing the nuts on the inside of
the brass arms. The brass arms and
paddles should be built first. This will
help you to orlent and align the re-
spective arms to the base. At this point
the holes should be drilled inside the
lever arms for the 1/16-inch diameter
and 1/8-inch iong pins. Care must be
exercised here as the pins are a friction
fit into the brass arms, and the holes are
ondy drilted 1/16-inch deep. The pins
must #or touch each other when arms
are in the normal position, The pins
serve only as # guide and keeper for the
spring. You select the latter to give the
desired “feel” of the key, The spring is
only a few turns of thin steel spring
wire. It keeps the lever arms away from
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Fig. 2 - Side view of the Stark key.

the grounding post and against the
screws in the side brackets.

Installing the two pivots for the key
arms is probably the most difficult part
of the project. The holes through the
1/2 % 12 X 1-1/2-inch Lucite pivot
keeper, lever arms and 1/2-inch Lucite
hase must all be in the same vertical
alignment, and yet each hole has to be
drilled separately. So, drill the holes in
the end of the brass arms, then the holes
in the base, and finally the holes in the
pivot keeper.

There should be litile slack between
the hole in the end of the arm and the
pivot wire, hut there should be con-
siderable freedom for the pivot wire to
dide through. I used a 5/16-nch dsill
for all these holes and steel wire having
a 22 mm diameter for pivot wire. 1
found that an ordinary finishing nail can
be used here. A 2dinch 6D bright
finishing nail with cup head measures
23 mm jn diameter, Cut this mail

1-13/16-inches long, and it will be just
right.

Locate or make the 7/16-inch brass
sleeve as part of the bearing assembly
and see that the hole through it allows
the pivot wire adequate freedom. Make
the S-bracket and mount it on the base,
Pimensions are not given as the brucket
is simply made of 1j2 ¥ 1/16-inch
aluminum to provide 1/8-inch clearance
above the 1/2 X [f2-nch pivot keeper.
The hole is tapped for a 6-32 by
3/4-inch machine screw and a Keeper
nut is placed on the screw to lock the
tension on the pivot keeper. This unit
keeps the brass arms in a horizontal
alignment. Without the keeper the arms
wilt droop.

Next. the 1/4-inch diameter salid or
hollow brass grounding post is secured
to the base. [ts position is determined
by placing it (see sketch for dimensionsj
between the arms when arms are exactly
parallel and straight out.

Next, the two side brackets (which
determine the amount of travel and
spring tension on the arm) are installed
[n making and installing these as a lasi
or nearlast step, care must be taker
that the threaded holes in the bracket:
will aliow the end of the 6-32 machine
screws to contact the brass arm at the
center of the arm {the 1/84nch dimen
sion) and not off to one side, above o
helow center.

Install the insulated washer and :
spring of your choice. Remember, one
side of this spring should not maks
electrical contact with the side of th
arm which has the fiber or insulatec
washer on it. At this point you car
install the binding posts, machine screw
and nuts, or whatever vou deslre it
bring electrical contact from each arm
and the key grounding post. to the
keyer. One inch X 6-32 machine screw
were used. They were mounted at ap
propriate places (see sketch) at the fron
of the key. You may have tn disas
semble the key to remove the two pivo
wires so that you can solder coppe
wires to the bottom of them, or to th
nail-head end. Then you can run wire
io the aforementioned machine screw
ot hinding posts. 1t’s possible you ma
have to siightly countersink the hole
for the two pivot wires after the coppe
lead wires have heen so soldered there
to. The wires are run under the Lucit
base ot the key.

If the key will not control the dot
and dashes separately, then the wir
tension spring may uot be insulate
propetly from the arm of the ke
Recheck this and vou should bhe i
business.

At this point you should have gotte
the key working. Good luck and goo
X! [

Last Laoks! As the t).8. Air Force bases in
Thailand are phased out, MARS (Military
Amateur Radio Servicel station AIENA
will meet its demise.

M 0O5T~

ALTERNATE SOURCES OF
ENERGY NET

1 Interested amateurs are invited. o
participate in ASE nets with their con-
tribution of knowledge in the field. The
ASE c¢w net meets Sundays on 14,070
MHz at 1900 UTC, and the ASE ssb net
meets Sundays on [4.345 MHz at 2030
UTC, W4VPD of Miami, FL, is ASE
net-control station,

ENGLAND: A NATIONAL
AMATEUR RADIO CONVENTION

1 AJl amateur radio enthusiasts will be
delighted by news of England's “Inter-
nationai Radio Communication Exhibi-
ton WNatiopal Convention.” A section
for hfers and a section for uhf and

microwave aficionados will compris
what promises to bhe un cutstandir
event, Propagation expert Ed Tilto
WIHDQ, will represent ARRL at th
convention, Manned for 6, 7 and 8 Ma
at the Alexandra Palace north -
London, there will be, in addition |
manufacturers’ exhibits, flea market
raffles, dinners and dances, lectures d
signed to explain the various facets
amateur radio in an entertaining ma
ner, Talkdin will be provided on 2, #
and 160 (that's right - the British kno
that to keep a band, it must be use
meters, Plentv of activities are planne
as well for family interest. Full deta
may be obtained from the Radio Sof
ety of Great Brifain, 35 Doughty Stree
London WCIN 2AE, England.



A Fully Automatic Morse Code
Teaching Machine

How would you teach Morse code to a person? Probably
you'd divide the characters into groups and send the same
few signals repeatedly until learned — sending “missed”’
characters more frequently. A microcomputer can provide
the same individualized introduction to Morse code.

By Howard Cunningham,* WA9VRU

-l;:re are many ways to learn the
Morse code, most of which will work if
given enough time and effort by the
student. However, some techniques have
heen shown to streamline the learning
process.’ These include sound recogni-
tion and postponed discrimination. With
the aid of both techniques. most stu-
dents can reach proficiency at 5 wpm
atter six to eight one-hour sessions,

Sound recognition is perhaps the
single most important inseriction tech-
nique. Since the coude 18 copied by ear, it
miust be learned by ear. Further, charac-
ters should be learned at a speed fast
enough (approx. 15 wpm) to hear each
character as a single sound rather than «
sequence of dots and dashes.

Postponed  discrimination  requires
+ that fonger characters be introduced to
a student before shorter characters with
the same element sequence. For exani-
ple, C.is introduced before K, which is
introduced before A and T, This torces
a student to listen to the entire letier
- before making any decision.

The first problem encountered by
the student then becomes finding six to
eight hours of good code-practice ma-
terfal. Most code records and tapes are
one to two hours long, requiring repeti-
tion of material and practice with
material both above and helow the
student’s ability. An alternative is at-

%014 North 21sf St., Lafayette, IN 27904
'eferences appear un page 37.

The HAL Communications Corp. MCEM-8080
microcomputer, all set to go for the continua-
tion atf a practice session on learmning the code.
Mo knowledge of camputer operation or gro-
gramming is required of the student; all he
need do is use the kevhoard to type the letter
®ni via the speaker before the computer
displays it on the monitor screen, :

tending a good code class where new
material is presented at a level in line
with the overall ability of the class. In
fact, very small groups are ideal, as the
instructor can keep track of each siu-
dent’s proficiency and adjust the prac-
tice text accordingly.

I have taught Morse code for many
small groups. [t was while instructing a
make-up session that I realized how

mechanical my technique had become.
While watching each student carefully,
would look for troublesome letters,
concentrate on them until the student
gained proficiency, then throw in some
old letters for practice. If he could still
copy satistactorily, ¥ would introduce
some new letters. Then { realized this
technique was a natural application for
a microprocessor,

Programming the microcomputer to
send code was no problem; Thomas and
Belter discuss a code-practice oscillafor
program in_their introduction to micro-
processors,” The challenge was having
the computer adjust to the student’s
ability.

The student would-be required to
copy on a computer keyboard. This did
nof seem too severe a restriction as even
hunt-and-peck tvping speeds are well
above the rate characters would be sent.
The computer could time response in-
tervals in addition to testing for correct
responses. Furthermore, the computer
printing could be controlled to provide
immediate positive reinforcement.

I wrote such an instructor program
for the Motorola MC6800 micro-
processor and tried it out on a few
friends. The results were so encouraging
that I doubt T will ever teach Morse
code by hand again.

Theory of Operation

The microcomputer communicates
with the student both aurally and visual-
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KEYBQARD

Fig. 1 — Basic companents of the Maorse code
teaching machine. The student listens to the
code from the speaker and types the charac-
ters on the keyboard, Correct answers are
dispiaved on the TV screen.

Iy (see Fig. 1). A speaker connected to
the microcomputer is used to send
individual Morse characiers at 15 wpm.
The character heing sent can also be
displayed visually on a video display
screen for simultaneous sight and sound
recognition.

Student input is through the com-
puter kevboard, Comrect answers for
characters sent are acknowledged im-
mediately by displaving the character
ont the TV screen, Incorrect answers are
simply ignored. It is important that the
computer uses no negative conditioning
for incorrect answers; if’ the student is
unsure, he is encouraged to guess. A
cottect guess fs a2 very satisfying re-
sponse.

The teaching algorithm can be sum-
marized in the following manner (see
Fig. 2). The program works with a
subset of the alphabet starting with the
longer letters, One of these is selected at
random, with preference given to
troublesome letters,

The selected letter is sent as Morse
code but not displayed on the screen,
The computer then waits for a correct
answer, [f the correct response s not
typed within a few seconds, the letter is
tepeated, both as Morse code and on the
TV screen, and ugain the computer
waits for a response. This step is re-
peated until the correct letter is entered
by the student. The actual duration of
gach wait is adjusted based on previous
responses and is slowly lengthened if no
tesponse is made,

When a correct response is entered,
the computer will adjust an error prob-
ability estimate for that letter. If the
student responded correctly, without
being told in the previous step, the error
probabiity estimate is reduced; other-
wise, it is increased. 1f the student s still
having trouble with any of the letters
(i.e., sume error probabilities are high},
the program returns to sclect a new
letter from the same subset of the
aiphabet. If, however, the student is
doing sufficiently weil with all of the
letters introduced so far, one of the
remaining letters is added to the subset.

36 5T~

New letters are selected in a postponed-
discrimination order (see Table 1), The
initial error-rate estimate for this letter
is 100 percent (worst possible) as it is
assumed to be new to the student. This
will cause a high conceniration on the
new letter until the student can reliably
recognize it without the aid of the visual
display.

The estimated error probability for
each character is at the heart of the
computer program. [t represents the
computer’s immediate evaluation of the
student’s recent performance. This in-
formation itself can be of value io a
student; therefore, a special function in
the program will print a bar graph on
the display terminal representing the
amount of additional work needed for
each letter,

Pragramming Details

In this section some of the imple-
mentation <details of the program will be
discussed, It will be of interest to those
considering writing a sim#lar program;
others might skip this section for now.

The program was initially run on a
microcomputer system using the
Motorola MC6800 CPU, 172 kilobyte of
RAM and 1/2 kilohyte of monitor
ROM. The program uses 350 bytes of
memory for instructions and 90 bytes
for data. The program communicates
with a video terminal through an ACIA
{UART). A mechanical terminal could
be substituted if its noise did not
interfere with the code reception. Only
one bit of programmable output is

TSpace limitations do not permit the publica-
tion of complete program listings here in
8T, However, 48 & convenience to those
wanting the infarmation, such listings are
available for the Motoroia 6800, the Intel
8080 and the MOS8 Technology KIM-1
from ARRL, 225 Main 5t., Newington, CT
05111. With your request for a program
listing, please encliose 50 cenis to cover
handling, a businesssize return envelope
bearing postage for two ounces, and don't
furget to specify which of the three
tistings you desire.

START e

SELECT
LETTER

CORRELT

GORRECT

TIME Up

INCORRECT

Fig. 2 — State-ransition diagram far the
Marse teaching programt.

Tahle 1

The character intreduction order used by the
Morse code teaching machine.

ANO. CHAR. O, CHAR,
i a 19 X
2 7 a0 D]
3 Z 21 ¥
4 G 22 <
5 @ 23 S
6 a 24 M
7 8 25 2
8 Q 26 b
a 1 27 F

10 J 28 U

11 P 29 4

12 W 30 5

13 L 3 v

14 R 32 H

i5 A 33 3

16 M 34 |

17 5] 35 T

18 B S5 £

required for the Morse code. Parallel
output ports are well suited for this,
although the original implementation
nsed the RTS modem signal of the
ACIA, A [000-Hz sguare wave is gener-
ated on this line so only a single
transistor or TTL gate is required to
drive the speaker. Interrupts are not
used; all program timing is done with a
delay loop in a subroutine.

Data structures used by the program
include three tables, ERROR, MORSE
and ASCII (see Fig. 3), all of which ats
indexed by a selected character number
The ERROR table contains the esti
mated probability of error for eact
character. Bach element ranges from
zero for zero percent to 285 for I0C
percent. The zeroth element of the table
contains an average crror rate over al
characters. The other two tables contair
the Morse code und ASCHI (teleprinter
code for cach letter, Both are requirec
because the tables are sorted into th
postponed-discrimination introductior
order,

Character selection is based on the
ERROR table as follows; a randon
number ranging from vne to 32767 i
generated from a pseudo-random  se
quence. The program then cycle:
through the ERROR table subtractin)
each probability from the random num
her, The character that corresponds t¢
the element which finally counts th
rumber past zero is selected. The large
grror probabilities are naturally mor
iikely to push the counter past Zero a
thus cause the more troublesome letter
to be selected.

The dots and dashes of each Mors
character are encoded into an eight-bi
hyte as a string of zeros and one
respectively.® An extra one bit is adde
to mark the end of the character. As th
code is being sent, the bit pattern |
shifted ance for each dot or dash (th
bit shifted out indicates which) unt
only the single extra bit remains, A dc



is sent for 80 milliseconds, a dash for
three times that. A 1000-Hz tone is
generated during this time by comple-
menting the single output bit every 1/2
millisecond. Any keyboard entries
typed while the character is being sent
are discarded.

While waiting for a correct response,
the computer counts the response time
in 20-millisecond units, Using eight-bit
arithmetic, this places an upper hmit of
about five seconds on delays, The pro-
gram waits for twice the average re-
sponse time before giving up on a
comrect tesponse, The average is com-
puted as 7/8 of the previous average and
1/8 of the most recent response time.
This weighted average permits the pro-
gram to adapt to widely varying typing
speeds but prevents sudden changes
with a Jucky guess on a single character.
If no correct response is entered, twice
the average is used in the computation,
resulting in a delay increase of about 12
percent,

The etror probabilities are also ad-
justed with a weighted average of 7/8 of
the old value and 1/8 of the new value.
The new value is zero (perfect) if the
correct response was entered withont
help from the microcomputer. A new
charucter is added only when all indi-
vidual error rates are less than 40
percent (indicating no major problem
areas) and the overall error rate is less
than 30 percent (indicating a satistying,
but challenging performance level for
the student).

The carriage-return key is used to
request a bar graph displav of the
orrot-rate estimates. A hard-copy print-
virt of this graph at the end of each
practice session provides & very positive
indication of progress for the student.
Sending does not resume after the graph
is displayed until a second carriage
return is typed, thereby giving the stu-
dent a chance for 4 break.

Experience

From early experience with the
Morse teaching program, some points
lave become clear, Regular practice is
important, although it makes little dif-
ference whether the practice is once a
day or once a week. Practice periods of
one to ong-and-one-half hours are about
as long as are useful. Longer sessions
cause performance on previously well-
known characters to drop, Of course,
the program recognizes this drop, and
will not introduce any new letters.

The student mayv feel he has for
gotten everything since the last session,
But the program will start over at the
beginning to review the letters fearned
previously. Each session tumns out to be
divided roughiy in half between practice
of previously introduced letters and
introduction of new letters, Note that
there is nothing in the program that

distinguishes between review and new
fetters. {ts behavior is dictated solely by
performance in the current session.

The program introduces new letters
to keep the student copying at about
70-percent correct. The number of
letters added in a single session is a good
indication of progress. In fact, once all
letters have been introduced, there is
little the program can do other than
building up a little speed. Speed itself is
limited to 8 to 10 wpm because a
response i required before continuing,
Above 10 wpm some other form of
practice is needed, permitting the stu-
dent to copy several characters behind.
Indeed, above [5 to 20 wpm random
text is of questionnable value as syllable
and word recognition become im-
portant. In other words, the program
will take a student from ignorance of
the code to a Novice ticket, but a
different tvpe of practice will be re-
quired for the General, and possibly a
third type for the Extra.

One positive consequence of the
10-wpm limit is that no student will
become tou dependent on a kevboard
to ¢copy code. At 8 wpm the transition
from “mill” to pencil is not at all
difficult.

The success of the Morse code teach-
ing program is dependent on three very
imporiant concepts: reinforcement,
adaptivity and automation, The student
is reinforced for correct answers by
character echoing and for total improve-
ment by the bar-graph display. When
one still does not know enough code for
a complete sentence, it is very reassuring
to see new letters being chalked up on
the bar-graph display every session.

Adaptivity is even more impaortant as
it is the concept upon which the pro-
gram was built. The program is adaptive
in three respects: character selection,
character introduction rate and typing
speed, Although the student may be
unaware of the internal program opera-
tion, he will develop confidence in the
program to maintain a goud pace with-
out pushing too hard, This leads to the
third point, automation.

matically, It is unreasonable to expect
the student to know anything at all
about the program or about computers
in general. The instructions for use are
simply, “Try to type the letters before
the computer does.” The student can
figure out the rest.

Where can one get access to a
machine to run the Morse code instruc-
tor program? Those who already have a
microprocessor system have only to
obtain a version of the program for their
machine, or convert a copy of one of
the existing programs for their system.
Those considering building up a ma-
chine can add this to their list of
possible applications.

Amateur radio clubs, particularly
those with training programs or operat-
ing stations, could well consider main-
taining a microcomputer specifically for
Morse code instruction, The Purdue
Amateur Radio Club has installed such a
system and, although the club intends
to use the machine for other applica-
tions, code instruction will have a first
priority. The club has continued its
regular code classes, but has tailored
themn so students can switch freely from
classroom to computerized instruction,
The service has been indispensable for
those who get behind, or who want to
get ahead,

Since beginning this project, { have
become convinced that microprocessors
can have some real applications in ama-
teur radio. In fact, the teaching machine
was an amateur radio project that
happened to involve a microprocessor,
and not the other way around, We
should welcome the entry of the micro-
processor inta our hobby, particularly
when it is solving problems with no
previous solution. [BE—
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LETTER ERROR PROB. MORSE CODE ASCHf
Q &0 11011000 1214
7 68 11000100 67g
G a1 11010000 1075
z 130 11001000 1329
9 255 1111100 605
9 255 11110100 Tig
— T
E 255 01000000 1054

Fig. 3 — Data structures for the teaching pragram are organized into the three tables

illustrated here.
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An Ultramodern Linear

Amplifier

Been dreaming about that big amplifier while collecting the

parts? Well, get with it.

By Carmen F. Moretti,” W2AIH

Reader -~ YOU can xever use vacuum
tubes again! If you're an old-timer {or if
your name is Bill O — Ed.], I may
hear vour screams of rage. Well, the
statement is almost true; vacuum tubes
are passe for 99 percent of electronic
work. However, if vou want a high-
power amplifier, then you almost have
to use tubes, In fact, it is still the most
economical way to do the job. Also, no
matter what anyone tells you about
store-bought amplifiers, there is a
“heckuva” satisfaction in building your
own, While old-timers are aware of this,
neophytes might not be — when you
build vour own, vou get to know the
piece of equipment, inside and out.
There is a lot to be said for doing vour
own building, and you get what you
want, not what someone tries to sefl
vou. In any event, here is an amplifier
that | built and { am very proud of it, so
proud in fact | had to write an article
about it. Maybe it will give you some
ideas.

The kW uamplifier described here
compares favorably with the best that
can be built, but at a fraction of the
cost of a comparable commercial unit.
‘The component parts are the finest and
most reliable that 1 could find, They
were purchased from classified ham ads
and flea markets.

The schematic diagram in Fig, 1
represents the essential circuitry for
good operational characteristics. Also,
the amplifier is capable of handling two
kW PEP, has TV reduction considera-
tions. and imparts 4 commercial appear-
ance, An Eimac 4CX15008 is used. This
tube has exceptionaily low intermodula-
tion distortion and low grid inter-
ception, which makes it especially suit-
able for ssb operation. A 4CX1000A

*1619 Boulevard, Peekskill, NY 10566

The finished product: The 0- to 5,000-volt
meter is also U- to i-mA basic movement. I'm

still looking for amatching dial tor the Variag.

This shot shows the frant panel of the ampli-
fier, The two escutcheon plates described can
also be seen here in detaill. The two meters
are surpius - to 1-mA, and the new artwork
was done by F. W. Krokaugger, 7839 Airiane
Ave., Los Angeles, CA,

This article is for you.

could be substituted, with approprate
changes in bias and screen voitages,
However, because of distortion charac-
teristics, the 4CX1500B is preferred.

The front panel is made from a
standard relay-rack panel and is ¢uf off
at both ends to form a plece 10-1/4 X
16 X 1/8 inches. The finished cabine
measures 10-1/4 inches high and 15
inches deep. A 3-inch section directly
behind the front panel forms a shielded
enclosure for the meters, switches and
the two E. F. Johnson counter mechan:
isms. Much consideration was given o
the layout of the front panel. The
metars, pi-network vacuum-variable
capacitor dials and all switches were laid
out symmetrically to form the finishec
panel shown in the photograph. Escut
checn plates that came with the E. F
Johnson counter dials were too large
and covered most of the front panel
They were scrapped and those shown ir
the photograph were made up from twe
pieces of 2 X 2 X 1/8-inch brass plates
painted black and lettered with press-or
transfer lettering. In fact, all of the
panel lettering can be done the sam
way. | used universal-gray paint for the
upper section and smoke-white paint for
the lower haif, dividing the two color
with a 3/4-inch wide piece of anodizec
aluminum stock.

The amplifier enclosure is huilt o
3/d.inch aluminum angle. Refer to Fig
3. The top and sides are covered witl
pieces of perforated aluminum shee
and the back shield is made from twc
pieces of 0.064-inch aluminum, shee
stock. The lower portion holds the BNC
input connector, the eight, 0.001-uk
feedthrough capacitors and the high
voltage shielded terminal that carries al
input and output wires from the lowe
cabinet power supplies. It also cover
the back of the terminal box tha
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Fig. T — Circuit diagram of the ampiifier. Al 0.001-uF feedthrough capacitors are S00-voit rating, other 0.001-uF capscitors are disk ceramic.
Resistances are in ohms, all resistors are 1/2 watt unless specified.

81 - Blower {Dayton Model 139 or equiv.},

{1 — UCSL-S00 (tennings).

02 - UCSL-2000 {Jennings).

C5 ~ Part of Eimac special socket.

1 — Coaxial relay, 117-V ac, 1-uW type.

K2 — Dpdt relay (Leach no. 1207-89, 117-v
AC OF equiv.).

L1 ~ 10-meter ceil, 8 turns no. 14, 1/2-inch

houses K3 and the tf sampling network.
The antenna coaxial relay was aiso
mounted on the rear terminal box, but
was fastened to the top cover just over
K3. K is positioned so that the antenna
input connection protrudes from the
enclosure and becomes grounded when
the rear ypper shield is in place. This
arrangement keeps rf lead lengths short,
Between the rear terminal box and the
section behind the front panel i a
1/24nch piece of conduit that carries
the appropriate wires to the front panel,
I edged the three pieces of perforated
dluminum shields on three sides with
3/4 % 1/8-inch aluminum strips held in
place with small countersunk rivets, The
front of the same three pieces was edged
with 1 X I/8-inch aluminum strips and
then fastened so as to have a |/4-inch
overlap of the front panel. This provides
a more professional appearance, All of
the aluminum needed for cabinet, with
the exception of the base and interior
pieces, was Purchased from hardware
stores. The 3/4-inch angle for the frame-
work must be unanodized material,
while the 3/4-and 1-inch flat stock were

dia, 1-1/4-inch tong.

L2 — 15-meter coil, 7 turns, no. 14, 1/2-inch
dia, 7/8-inch long.

L3 — 20-mezter ¢oil, 12 turns, no. 14, 1/2-inch
dia, 1-inch long.

L4, L5 — Turret inductor (B&W 852 recorm-
mended}.

R1 — 50-ohm, noninductive 30 watts (Corn-

ingh.

51 — Single-pole, five-position-input grid
switch, ceramic type, coupled to 55 with
bead chain.

§2 — Spst filament and bias-supply switch.

53 — Single-pole, five-pasition meter switch.

T —63V, 104,

AL

At the upper right is the homemade Teflon chimney as described in text, Also shown is the
coaxial antenna relay mounting method used, The low-pass filrer mounted 1o rear-upper shield
goes directly to relay. Note how the three 0.001- to 5-kV caps are mounted to the B&W 800 i
choke, Total capper strap length connections between components do not exceed six inchas,
In fact, there are no other wires in the rf field,
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Fig. 2 — Circuit diagram of the power supply. Resistances are n ohms. All resistors are 1/2 watt unless specitied. Capacitors with polarity
shown are electrolytic, The 0.25-uF/600-volt capacitor is paper.

OB - Duat 220-V ac circuit breaker, 15 A
{Wood Electricl.

CR1-CR39, incl. — 1,000-V PIV, 2.5 A
Motorola HEP170 or equiv.).

K1 — Power reiay, 220-V ac, 20 A, with 117-
¥ ac coil.

anodized to dress up the unit. Make sure
that the angle stock used to make up
the framework is not anodized, as this
would result in poor if shielding. The
anodized edging material does not make
vontact with the inner frame, It stiffens
the shields and heips provide a tighter
fit while adding to the appearance of
the unit. All exterior shields are
fastened to the amplifier frame with
6-32 screws, spaced approximately 2 to
3 inches apart.

A 6 X 6 X 6-inch aluminum chassis
with one open side was built to mount

K2 -~ Overload relay, 500-1,500 mA {Leach}.

51 — Spst.

T1 — Plate transformer, surplus, dual primary,
117 and 220 V, Sec. 4000 V, 3 kVA.

T2 - 800 V center-tappad, 100 mA or greater,
{approximate ratings).

the 4CXI3008 tube socket and house
the grid-gircuit componenis. The fila-
ment transformer and blower were at-
tached to the tear section of the chassis
as well as u BNC bulkhead receptacle for
the rf input. The assembly zhould be
completed before heing fastened to the
main chassis. it hecomes the complete
input module and is eusity removed if
necessary. A picce of aluminum shim
stock {6-inches square) was aftached to
the perforated side shield and serves o
seal the grid-compartment opening
when in place. This arrangement is

T3 — 200 V center-tapped, 100 mA or
yreater, {approximate ratingsi.

Also, Powerstat or Variac, 117V, 15 A, The

red and green indicators are 117-V neon

tamps.

convenient for making changes, mea
surernents or adjustments that may be
come necessary inside the grid module
The drawing and photographs give :
good picture of the [ramework ang
chassis just described,

Circuit Description

The circnit of the all-band amplifie
contains an untuned input circuit, Th
output employs the familiar pi network
The rf drive signal is terminated in
S0-nhm, 30-watt noninductive resisto
through which grid bias is supplied t




the tube. To improve the input im-
pedance match on the 10-, 15- and
20-meter bands, three untuned grid coils

are coupled via a chain drive to the.

output coil assembly and are switched
antomatically ny means of S! when
changing bands." Two meters are used
to measure most currents and voltages.
M1 hasa 0-to l-mA movement which can
be switched (with the proper shunts) to
read bias voltage, grid-current, screen
pos.; screen neg,, or sample the rectified
rf output, M2, a 0-1A meter, con-
tinuously monitors the plate carrent,
The rf-voltage waveform should be
an amplified replica of the applied
grid-voltage waveform, so it’s obvious
that the design of the rf tank circuit
greatly determines the effictency and
distortion characteristics of the {inear-
amplifier stage. A tank circuit  of 12
was used with this amplifier. The out-
put-coil assembly seen in the photo-
graph was homemade around the famil-
jar Barker and Williamson type in-
ductor. The input and ontput capacitors
of the pi-network were set up to their
calculated values® and the proper tap on
the coil found.* The 10-meter band
shouid be set first, followed by the
other bands in descending order. Rather
than atternpt to build your own coil
assembly, I recommend using the Barker
and Williamson type 852 assembly. It
will work equally well if the input
capacitor has a tuning range of approxi-
mately 5-500 pF.
' One of the most important com-
ponenis in this amplifier is the Eimac
SK800B socket. /t's ¢ must. T made the
mistake and used another manufac-
turer’s breechblock type of socket with-
out @ built-in screen bypass capacitor.
When the amplifier was completed and

! Fontnotes appear on page 43.

This view shows frame construction, parts
placemant, and rear iower shield including the
methaod used to construct the input shield
box. Note the eight 0.001-uF feedthroughs,
high~voitage terminal,. and BNC ¢f input
terminal. K3 is at the (eft. Just below K3

are the vf sampling components. You can
also see the method in which the blower and
filament transtormer are fastened to the grid
cnmpartment.

DRILL #27
AND COUNTER
DRILL AND TAP
MADE FROM 2" FOR 6-32
PIECE OF 2"2%1/8"
ANGLE. “TRIM AND

INSERT INTG ALL
8 CORNERS AS
SHOWN,

5

RF NETWORK
IN HERE

sEm g I
CORNER
te" /’l.

1041/4"

2 PIECES, 3/4" ANGLE
RIVITED TOGETHER FOR
MOUNTING REAR UPPER
AND LOWER SHIELDS.

HIGH VOLTAGE INPUT
AND 001 BYPASS

Fig. 3 — This sketch shows the amplifier-encfosure framework construction.

power applied, the 4CX1500B tube
self-oscillated. 1 could write pages and
pages on the different types and
methods of bypassing that were tried to
achieve stability, including all of the
ideas that Rinaudo, W6ZO, of Eimac
had to offer. All to no avail, After much
anguish, while trying to solve the self-
oscillation problem, 1 came to the con-
clusion that changing the circuit to a
de-grounded screen configuration or re-
placing the socket was necessary, [
decided on the latter, and after re-
placing the original socket with a
SKB00B unit, the self-oscillation ceased.
Eimac had good reasons for designing
special sockets for their tetrodes: The
gircular housing of the socket into
which the screen bypass capacitor is
huilt must have sufficient shielding to
reduce intra-stage coupling. At least it
proved so in my particular case, This
wasn’t the end of my problems. How-
ever, the other problems were associated
with the screen and bias supplies, not
with the amplifier circuitry.

Cooling

Radial beam power tubes require
adequate cooling to keep the tempera-
ture of the anode ut the base of the
cooling fins and the temperature of the
ceramlic-fo-metal seals to acceptable

levels, Instead of using the 4CX1500B
chimney, | made a “chimney stack™
{rom a piece of 1/16-inch Teflon sheet
stock, formed around two 3-3/8-inch
diameter Formica sleeves. The chimney
stack ran from the 4CX1500B socket to
the top cover in which a d«nch-round
hole was cut. A piece of aluminum
screening (the type used for screen
doors) was riveted around the cutout of
the top shield with an aluminum ring
1/24inch wide. This method exhausts
the flow of hot air directiv out of the
amplifier enclosure and keeps both ihe
tube and amplifier cabinet cool.

Prior to the method described, a
standard chimnev was used, and the
exhausted hot air was dissipated inside
of the perforated enclosure. During talk
perods with the tube running 1,000
watts of plate dissipation, the amplifier
enclosure hecame extremely hot, es-
pecially the top cover and side shields.

Power Supplies

The method of housing the power
supplies Is a matter of choice. To keep
the commercial appearance, 1 used an
old relay-rack cabinet (30-inches high)
that accommodates {9-inch-wide panels.
With u little elbow grease, the rust spots
were removed, The cabinet was then
sprayed with universal-gray paint.
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Fig. 4 — Diagram showing alternate connections for 117-V ac.

The 4CX1500B is a low-voltage,
high-current tube which is designed
specifically for Class AB1 or AB2 op-
eration; therefore, the high-voltage
power supply must be capable of main-
taining good voltage regulation. During
_ssb operation the load will continuously
vary from standby to full-load con-
ditions. Unless the power-supply regu-
lation is good, the eifective linearity of
the amplifier will be so poor that the
output signal wifl contain a high per-
centage of distortion products.

It is possible to obtain good regula-
tion of a high-voltage power supply by a
number of methods.* The circuit shown
utitizes bridge rectification, a swinging
choke, and large values of filter capaci-
tance, including two 100-k£2, 250watt
bleeder resistors in parallel. This configu-
ration allows the high voltage to vary
approximately 100 volts between no-
load and full-load conditions. If you
choose bridge rectification, use a trans-
tormer designed for bridge. Trans-
formers with a center-iap connection
designed for full-wave rectification fack
sufficient insulation to permit the

Rear view of the amplifier cabinet, Note the
TVI filter.

average plate-power transformer to be
used in bridge-rectifier circuits. The
transformer employed in the supply
shown was purchased for ten dollars on
the sarpius market. It has a dual
120-volt primary- 4,000-volt secondary
with a rating of 3 kVA. In order to
reduce the high-voltage output of the
power supply and the high-current in-
rush when the supply s activated, a
115-voit, 15-ampere Yardac was used in
the 220-volt line. This arrangement re-
dnces the dc plate voltage to about half
of the required 3,000 volts when the
Variac is in zero position and allows vou
to increase the plate-voltage io the
required level. The high-voltage power-
supply components, as well as the
scteen and bias supplies which are plug-
in modules, were all mounted on a
standard 17 ¥ 13 X 3.inch chassis that
fastens 1o the base ol the cabinet. The
screen and hias supplies were built on
standard 7 X § ¥ 3-inch chassis. Banana
plugs are utilized in the bottom of each
chassis. They accept the ac-input and
de-output voltages from corresponding

bamana jacks in the main subchassis. .

Both supplies were positioned to allow
adjustments and removal from the rear
of the cabinet. as shown in the photo-
graph. The remaining area of the base
chassis has sutficient space to mount the
high-voltage transformer, choke, capaci-
tors, K1 and the high- voltage rectifier
board. The rear face of the base chassis
was used to mount the 220-volt input
receptacle, the dual [S-ampere circuit
breaker, filament fuse high-voltage ier-
minal and a 12-position Jones plug. All
other wiring was done underneath the
main chassis.

Let me ofter some thoughts con-
cerning screen and bias supplies for
tetrode linear amplifiers, the problems [

encountered, and the means used t
cure them. An electronic regulate
power supply as shown in Fig. 2 mus
be capable of bleeding at least 75 m/
and of maintaining good voltage regu
lation over wide excursions of plat
current.’ The supply shown more thar
met the criteria, but would lose reguia
tion causing the screen voltage
change when the 4CX1500B drew cur
rent in excess of 400 mA. This voltag
change was caused by rf getting hacl
into the screen regulator. | discovere
that the rf in the screen regulator wa
not becavse of radiation from the am
plifier, but caused by direct radiatios
from the antenna, or possibly by ¢
flowing back down the outside of th
coaxial Jine, A 47-k§) resistor in serie
with the control grid and bypassad t
the cathode of the 638J7 tube with .
470-pF eapacitor corrected the prob
lem.

The grid-bias supply exhibited some
what the same symptoms as the screer
supply, but for an entirely differen
reason. Originally, the ouiput of th
bias supply had two 25-k{l potenti
ometers in parallel ased as voltage
dividers. These potentiometers with th
aunxiliary refay supply the bias voltage
for the “standby’ and “operate” mode
in single-sideband operation. No prob
lem existed in the standby mode, whicl
was set tor approximately 75 mA, bu
in the operate mode with 34 volts o
bias and a plate current of 250 mA
beyond a certain point the bias voltag
would rise with increase of drive. It wa
soon discovered that the bias supply hac
to be “stiffened” to obiain the desire
results. A new supply was built using .

This is the rear of the powersupply cabinet.
Both the sereen and bias supply modules can
also be seen as well as ali the other high-volt-
age components. The Variac has its own
mounting panel fastened to the cabines from
the inside so that the front panel can be
remoaoved by itsetf.



huskier transformer and the voltage
tiivider which was originally a 25k
potentiometer was ieplaced with the
1,000-0hm potentiometer and 500-ohm
series resistor shown in the diagram.
These changes corrected the problem.

The problems encountered with
both the screen and bias supplies exem-
plify the need for monitoring these
voltages during dynamic operation of
high-power linear amplifiers, or at least
until one is satisfied that the linear is
operating properly,

Amplifier Operation

Running the amplifier in Ciass AB1
and using the manufacturer’s ratings of
2,900 volts on the plate, 225 volts on
the screen and a grid-bias voltage of

approximately --34 volts, | connecied
the amplifier to a 50-ohm, 1-kW power
meter and dummy load. With excitation
applied and no grid current, the of
output reached 1 kW with ease. Even
though the input circuitry is untuned, it
only takes approximately 40 watts of
peak power to drive the amplifier to the
legal limit. How about TVI? None what-
soever at this location with this unit.

Conclusion

I make no claims of new circuitry or
innovations, but rather I've collected
and put together all of the best ideas
that have appeared in the various ama-
teur journais, Also, | have attempted to
go inte more detail of the construction
aspects and some functional problems

Strays ~u’

7 Don  Foster, KSKW, recently fell
victim to Guillain-Barre syndrome, the
temporary paralysis related to the swine
iflu vaccine, While he was completely
immobile, unable io have visitors or
even to talk on the telephone, Don
tanaged to keep his spirits high and
pass the time with his bedside HR-2B.
Not only did he keep his friends ap-
praised of his daily progress, but he did
a great job recruiting potential frams
from the ranks of the hospital staff.

Demonstrations from his 12th floar
QTH included QS0s up to 75 miles
through the local repeaters and nearly
40 miles on 146,52 direct, He aitributes
his success to his latest antenna crea-
tion, an inverted bedpan on the window
sill with a quarter-wave magnetic whip
affixed to the upper side. He calls it his
“12-story bedpan ground plane.” For
specifications on the invention, you can
contact Don through the Tulsa, OK,
Repeater Organization. [For a picture
and specs on a similar creation, see OST
for August, 1976, page 60 —Ed.] —
WRs0X1

t When “Big Al” Mitcheil, WA4HLP,
received the 25902nd Worked All
States award recently, it was a note-
worthy event .. it was the first WAS
awarded for using RTTY on a single
band, The Jacksonville insurance agent,
who had his General ticket onlvy six
months before he worked his 30th
state on 20-meter RTTY. has set his
sights on working 100 countries — via
RTTY, naturally,

0 Chicago-area OSCAR butfs can garner
late-breaking news about the amateur
satellites via the Chicago FM Club’s new
OSCAR Net on ils two-meter 16/76
tepeater. Hosted by Ralph Wallio,
K9JPR, the net disseminates late in-

formation from low-band OSCAR nets
meeting earlier in the evening., Ralph
also gives orbit times for the Chicago
area for the coming week and answers
questions on the satellites, All amateurs
in greater Chicago are invited to check
into the net, which begins at 9 P.M,
local time on Tuesdays.

(ST Congratulates . . .

t1 Bob Piekarski, WB9LIW, who re-
cently received a certificate of com-
mendation from the Wisconsin Air Na-
tional Guard for his help in relaying
medical emergency messages from an
Air Guard plane to the base at Mitchell
Field,

GROWING PAINS

1 The increased League membership
(now exceeding 150,000) and the in-
creased participation in League activities
by our members has resulted in an
avalanche of mail at Headguarters which
we're having a hard time coping with.
This was especially true in the month of
March; thousands of members accepted
our offer to extend their memberships
at the old rates ur to take out new Life
Memberships, resulting in 4 doubling of
the usual work load.

Much to our regret, we have heard
several complaints of nonresponse to
letters addressed to Hq. We have every
intention of continuing to fulfill our
obligation to deliver membership ser-
vices in a timely manner. If you are one
of those who has not received a re-
sponse to a request, please mail the
details to my personal attention, TF
possible, send a copy of the original
letter, If not, let me know the date of
the correspondence and what specific
topic was involved.

that bhave not previously heen high-
lighted. The linear power amplifier de-
scribed is suitable for construction by z
technically quulified amateur; others
proceed with caution!

A note of gratitude goes to Ray
Rinaudo, W6Z0, for his many suggest-
fons in helping to resolve some of the
functional problems. [as—]

Footnotes

‘ Wolfe, “High Power Five-Band Linear,” Ham
. Radio, April, 1970, .
The Radio Amateur's Handbook, 1973 edi-
o tion, chapter 6.
“Blakeslee and Smith, “Some Notes an De-
sign and Construction of Grounded-Grid
4. Linear Amplifiers,” Dec., 1970, ST,
The Radic Amateur’s Handbook, 1973 edi-
. tion, page 133,
"Data sheet, 4CX15008, Kimac Div, of Var-
ian, San Carles, CA 94070,

No one at Hq. is in the habit of
ignoring members’ needs, as our postage
bill for correspondence will attest! Your
assistance and cooperation while we
learn to deal with these “growing pains”
are most appreciated. - WI/RU

RI NATIONAL GUARD

ON THE AIR MAY 21

£ A special commemorative certificate
will be issued to persons working
KiFCO, the club station of the 143
Communications Flight (Spt), Rhode
Island National Guard, on Armed
Forces Day, May 21.

To qualify for the certificate, a QSL
card and sas.e. must be sent to
KIFCO, 143 Communications Flight,
Rhode Island WNational Guoard, T. F,
Green Airport, Warwick, RI 02886, The
station will operate on the following
frequencies between 1400 and 1500 Z:
21.385 MHz, 14,330 MHz, 7.280 MHz
and 50,700 MHz.

From City Hall Square you see the Sheraton
Center Hotel, site of the 1977 ARRL National
Convention "Communications Between Na-
tions.”
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Proguct Review

Processor Technology Corp. 8KRA Static-Memory Module

When vou finally got that new microcom-
puter up and runmng, you found out that the
? kb ikilobytes) of random-access memory
supplied with the system just wasn't enough
for you to run that 5-kb BASIC program the
manufacturer furnished with the kit, About
the only thing you can do with vour micro-
computer s play tic tac toe, end that takes
you 30 minutes to program into the com-
puter! Expand the “mind” of vour microcom-
puter with this 8-kb random-access-memory
(RAM) expansion module from Processor
Technology Corporation (PTC) of Emeryville,
(:A&.

The 8KRA static read/write memory
module has a wipacity of 8192 eight-bit bytes
and operates in 2 static mode (as opposed to
dynamic memories which require continuous
refresh of the data contained in the memory),
All address and data lines ate buffered, and
gxtensive noise immunity has been desipned
into the vircuit of the memaory module. Also
featured in the module is switch-seleciable
addressing, which allows the starting address
of the unit to be offset in 1kb increments
from (9P to £S kb,

How’s It Go Togethex?

Assembly of the review 3KRA module
went smaoothly with no unusual construction
techniques required for the task. Approxi-
mately eight houss were spent in building the

kit, by proceeding slowly and cautiously to
make sure each component was in the proper

location before applying solder to the pe
board. The Jargest portion of assembly time
was spent soldering the 77 DIP IC sockets to
the pc board. These sockets are provided for
simplification of installation or removal of ICs
should froubleshooting or (€ replacement
become necessary. All resistors and capacitors
are installed in two steps; for ease of assembly
we laid out the parts in the order in Which
they would be installed. This eliminates hap-
fiazard searching for components and is u
good practice with any kit building. During
and atter assembly, the builder is instrnoted
to make several tests on the pe board fo help
assure that a defective component has not
been installed or ihat damage has not oc-
curred to the pe board during the assembly
process (this would include such things as
sulder bridges between or breaks in the circuit
runs). Following this procedure will make
isolating the cause of a problem easier shouid
trouble be e¢ncountered. No problems ap-
peared, however, and the review unit has
performed satisfactorily since power was first
applied.

Component quality # excellent. The
doublesided poe board has plated-through
holes amd w gold-plated cdge connector. A
green lacquer solder-resistant mask has been
applied to the pc board {o help alleviate the
chances of solder bridges ocuurning during
assembly of the module. All parts locations
are silk-screen outlined on the component
side of the po board, a real ald in the

The Processor Technology Corp. 8KRA static-memory module.
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constrnction process!

Maximum worst-case access time for th
BKRA is 320 ns, Thus, in any RBO30 system
this tnemosy will operate at the same speed a
any other memory with an access time be
tween 50 and 520 ns. Both the access tim
and nonrefresh features of the 8KRA mea
no computer “waiting” time is required.

The 8K RA memory module plugs into th
back-plane expansion hoard of the S50I
microcomputer and is compatible with othe
microcomputers which use the $-100 bus. i
requires +7.5- to +10V de at 1.9 A (max.
operating power. [n addition, the low-powe
memory [Cs used on the module can operat
in a low-power standby mode (+1,6-t0 2.5-
de at (.9 A max.). Data loss from the RKR/
during loss of power or power-interrupt con
ditions can consequently be prevented b
using two size D batteries for standby power
Provisions for adding this standby capabilit:
are incarporated in the module design,

One of 64 possible starting addresses fo
the SKRA is selected with the six DI
switches positioned i the upper right come
of the module, This corresponds to startin
positions at every | kb from 0 (ta 1023 ¢
64,512 (to 65 536),

Dlocumentation supplied with the 8KRA |
excellent with a 70-page manual confainin
full assembly instructions, theory of uper:
tion, Intel 3080 “op-cade" listing and syster
software.,

Svstem software is provided so a user ca
rapidly get the system on-line tfested an
ready to run (provided the would-be user hz
an appropriate tape reader; a {ape containin
2 program called ZING is also provided). Wit
this information inciuded in the manual, 2
exyperienced kit builder should have ne prot
lems assembling the kit and getting th
tinished BAKRA module into aperation, In th
event a problem with the 8KRA does ocen
Processor Technology provides full suppo
for the module sl will provide the k
huilder with assistance in 1solating and curin
the problem,

With the memory wf our woanputer e
panded to [ kb, it is now possibie to 1u
some of the more complex programs that w
huve developed in recent months, The flex
hility of some computers will be great]
increased hy the addition of & kb of memoar
(RAM)} and the user can apply the system t
mote tunctions atound the ham shack, 1H
8KRA ig available trom Processor Technolog
Corporation, 6200 Hollis Street, Emeryvill
CA 94608, Price ulass for the SKRA at th
time of this review is $295 (kat), and %37
factory assembled and tested, — WASGYC

WESTON 6000 DIGITAL
MULTIMETER

Here's an instrument for the amateur wi
needs & YOM for the workshop and the fiel



The Westan 8000 digital multimeter.

Ne need to depend on ac power to pperate
this lightweight battery-operated digital VOM;
4 pair of $-yolt batteries provides a minimum
of 200 hours of continuous operation!

The display numerals are 0.5 inch in
height for easy viewing, Reflective, field-
vitect liquid-crvstai display elements are used
for reading out the measurements taken with
the model 6000, Readability is good through-
vut 2 wide range of ambieat light levels,

There are five ac and do voltage ranges,
five av and de current ranges and six resis
tance ranges. The 26 ranges are provided by
means of autorange on volts, milliamperes,
amperes, kilohms and megehms, The 200-mV
and 200-0hm ranges are selected by separate
positions on the function switch, Ac and de
measurements are effecied by placing a slide
switch in the appropriate position.

An unusual but valuable feature of the
model 6000 VOM is the remote-hold input
jack, It permitz storing the result of 4 mea-
sutement as long ay the remoie-hold input
lead is attached to the common bus of the
circnit under test, This function is useful
when an initial reading is to be compared to 2
new reading after making circuit changes.

The input impedance of the instrament is
1} megobms in the de mode, ¢ megohms in
parallel with 39 pF on the zc range and 10
ohms lor the ac and de current positions,
Resolution for ac and dc volfage rmeasure-
ments s 100 gV oand is [ gA for the two
current ranges, Maximum readings are 1000 v
ac and de, 1O A for ac and de current, and 20
megohms on the resistance range. Frequency
limits for the ac voliage and current modes
arg 40 to 400 Hz, respective to the rated
ACCUracy,

Some of the other Features offered in this
YOM are a low-hattery warning (valid reading
blinks during {ast 10 hours of battery life),
uver-range indication (blinking 1888 in dis-
play window) and a high-impact polvcarbag-
ate plastic instrument case, A handsome
brown leather carrying case is provided with
the “a004, The plastic instruaent housing is
a light beige in color.

A single pair of banana jacks zccommo-
dates all input Functions other than amperes;
4 separaie jack is provided for the latter, The
model 6000 is a 3-1/2 digit instrument, and
all of the YOM components are assembled on
i single ctched-circuit board. The handle of
the instrument case serves as a tilt stand while
measurements are being taken,

Total package weight {inclusive of bat-
teriesy is 22 ounces (623 grams). Dimensions

I

i
are (WHD) 7 ¥ 575 % 2.25 inches (178 X
46w ISS mn), Price class is $185. Manu-
facturei is WestonySchlumberger (made in the
USA), 1614 Frelinghuysen Ave,, Newark, NJI
()7114.[- WiFB

|
HEATH IP

SUPPLY
It seem!s the building and tesiing of solid-state
u‘ruu’ts: these days requires a whole collection
of pawer supplies at the work bench, Say
you're |hreadboardmg 4 circuit with TTIL
integrated circuits -~ you'd need a S-volt
supply,| preferably regulated, Or if it's 2
solidstate receiver you're perfecting vou'd
probably need something in the range be-
tween ¥ and 18 or 20 volts, at least until you
finalized the construction and put everything
mio one package with a self-contained power
supply. lUr how about that gadget which uses
a c,oup[e of quad op-amp IC packages, & pair
of FET ., and a few TTL ICs to bout? Wow!
You'd probably need plus and minus 18 volty
de for that, as well as 5 volts. That would be a
(Ilfflcult hill to fill undess vou had three
ssparate. power supplies.

QOr would you need three? Not if you had
a Heath [P-2718 tri-power supply, for the
271R 15 reafly three independent supplies
rolled uHm one enclosure, No, it dossn’t use
three aeparate power transformers, but it does
LSt three separate secondary windings on the
huesky panstormer it contains., (As I vou
couldn’t recognize it, the transformer is that
large ohiect in the upper right corner of the
mtenur-'lvu,w phuto,)

Fram the tri-power supply you can extract
1.5 am'peres at 5 volts (fixed, regulated
voltage [uutput) and 0,8 ampere at ¢ to 20
valts fram each of two supplies (independent-
Iy and inntmuously adjustable vultages also
regnldttg) Or with the flick of a switch on
the front panel you can go to the “tracking”
mode for the adfustable voltage vutputs, In
this mnlde you manipulate a pair of knobs
which are coupled with a friction type of
clutch, By presetiing the knobs you cant make
the vo[tlhges track at the same amplitude, or
they can be made 1o track with a fixed
voltage H:Herence between the two outputs.
Becau%L the terminals of each output are
completely isolated from the wther supply
cmtputs,i you can apply the voltages to vour
vircuit in any combination of polarities, It's a
simple matter, for example, to set up the
supply for a continuously adjustable tracking
output from 0 to plus and minus 20 volts,
Any pait or all three of the supply outputs
may belconnected in series, or the 20-volt

-2718 TRI-POWER

A peek inside the |P-2718 shows that most of
the active devices and other components are
mounted on a8 circuit board, which mea-
sures 3-3/4 X 6-3/4 inches. The suppiy

was placed on one end to make this photo,
It in operation the circuit hoard ties in a
vertical plane, near the wall formed when

the cover is put in place.

supplies may be operated in parallel by adding
half-ohm current-equalizing resistors, Current-
limuting protection is provided for each of the
three outputs, 2s i shorf-circuit protection.
All three sections of the supply repeatedly
survived the “crowbar™ test — a dead short on
the output terminals for severa seconds,

All of the corrent ratings given in the
paragraph above, by the way, are Heath's, We
found them to be on the conservative side. As
an endurance test we set up the power supply
on the lab bench and loaded its three ontputs
till bore into a bank of load resistors. Then
we allowed the setup to “cook™ for a few
hoars, During the cougse of this test the
enclosure tor the supply did become warm,
but that was to be expected — the rear panel
is used ax 4 heat sink for the 5-volt repulator
and the two 20-volt-supply pass transistors,
Meanwhile, the 30-wati bank of resistors,
barely adequate for the task it was perform-
ing, became much too hot to handle, Cooked
fingers, anyone?

Monitoring of the voltage or the current
from any one of the three vutputs is provided
by the front-panel meter, the face of which
measures roughly {-1/2 by 3-1/4 inches. A
six-position switch controis the monitoring
function of the meter, in some of onr
applications of the supply, we found it
desirable to monitor more than one function
at a time, but of vaurse this cannot be done
with just a single meter, Attaching external
meters into the circuit is the gajution,

Construction

This writer constructed the IP-27/18 in vne
weekend, with time out for the usuai other
weekend activities, 1 was intrigued with the
coustruction approach Heath nsed in this
supply - almost ull of the components are
located on a circuit board, which is mounted
vertically at one end of the enclosure. Take a
look at the photo of the interior and vou can
see that this approach greatly simplifies con-
struction. The only parts which are not
located on the circuit board are the confrols
hinding posts, camponents which require
heat sink, the power transformer, and (out of
the picture at the top) a couple of diodes and
a few other parts. A pretormed wiring harness
takes awzy the nuisance of measuring, cutting
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and stripping a mulitude of wires during
construction,. Even though the two 20-volt
supplies use disciete parts altogether (no
integrated circuits), the circuit-board tech-
nique makes for a surprising amount of open
space inside fhe enclosure, When you first
remove the cover vou get the impression
there’s “nobody home.” even though there
are nearty a hundred components inside,

The enclosure for the to-power supply
incasures 7-1/4 ¥ (4-172 ¥ 4-1/8 inches. The
vverall dimensions are slightly greater because
uf protruding knobs, binding posts, eto. The
weight of the completed supply is fust & tad
under 10 pounds, and of course most of that
weight is in the power (ransformer. The
supply hds provision for switching to opera-
tion from either of two input ac veltage
ranges, 105-135 or 200-270, The supply may
pe opetated from either 30- or 60-Hz lines,
and requires an input of 100 watts at full
ioad. Price «lass at the time of this review is
580 in kit form, or $140 if vou wish to
purchase a factory-assembled version. The
182718 is available from Heath Company,
Benton Harbor, MI 49022, — K1TD

HAL ST-6000 DEMODULATOR

One of the more recent offerings in HAL
Communications Corporation’s line of radio-
tefeprinter demodulators was evidently de-
stgned for “no compromise’™ vperation, The
HAL ST-6000 demodulator includes both pre-
and post-detection fifters, input-age stage and
automatic bjas-distortion-correcting dircuitry
1o ensure seception in the presence of inter-
ference or noise, and the autostart and antr-
space features prevent the TTY machine from
panting garble when no valid RTTY signal is
being recetved, A keyhoard-operated switch
[KOS) cireuit turns on your transmitter auto-

matically whenever you tvpe vn a keyboard
nr gend c¢w identification, and a crystal-
controlled audio frequency-shift keyer (afsk)
is built into the §T-6000 circuitry.

State-of-the-art circuitry ts used through-
out. R-C active filters replace the ubiguitous
BE-mH toroid woils in the input (pre-detec-
tiony filter, discriminator and post-detection
filier, T'he six-pole input fifter (equivaleni to
three tuned circuits) is very effective in
reducing the effects of noise and interference,
One disadvantage of active filters — suscepti-
hility to ovetloading by strong signaly — is
ameliorated by including an automatic gain-
control circuit (age) preceding the filter.

The afsk generator uses high-frequency
crystal-controlled oscillators for good stabili-
ty., The hf signai is run through a digital
frequency divider and digital-to-unalug con-
verter to produce the audio tones, Frequency
shift 15 selected by the sane front-panel push
buttons that switch the pre-detection and
discriminator filters so that the afsk and
demodulator frequencies are always the same.
The unit can be supphlied with the low-fre-
quency (mark) tone on either 2125 or 1273
Hz. Frequency shifts provided are 170, 425
and 850 Hz. in addition, the cw identification
teature produces 2 tone 100 Hz below the
mark frequency.

fome commercial shortwave RTTY sta-
tions use 428-Hz shift, s0 this «hift width is
usefud for those who enjoy shortwave listen-
ing. The post-detection filter has a bandwidth
wide enough to copy speeds in excess of the
100 wpm that some comimercial stations use,
Although this bandwidth is wider than opti-
mum for amateur &0-wpm operation, it

doesn’t seem to cause any serious decrease in
copying ability. 1f desired, the bandwidth
could be changed by changing the value of
three capacitors in the filter,

The tuning metetr uses the “plus-plus’

The HAL $T-6000 demodulator {left) and the D3-3008 video djsplay terminal {right}.
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method - that is, both mark and space signal
give a positive indication vn the metes
Cortect tuning is achieved when the mete
doesn’t flicker while an RTTY vignal i§ bein
recefved, An optional osulloscope tuning inds
cator gives the standard “‘plus-sign™ readou
(vertical line fur space, horizontal line fo
mark),

Most internal signals are available for us
through 2 connector on the rear panei, Fo
example, it is possible to route the CMOS
campatible post-detection RTTY signal out fs
a digital processor (such as a UART signa
regenerator 1} and then back into the keve
stage to control a 60-mA loop, The ST-600¢
can key a current loop (up to 100 mA) usin
gither the intemal 175-volt, A0-mA supply o
an external voltage sowrce (or both vimul
taneansiy). In addition, outputs are supplie
that conform with ElA RS-232C specifica
tions (x12 wvolts spacefmark) wr MIL
STD-188C specs (6 volts mark/space), Powe
reyuirements are either 110 or 220 volts ac

Cabinet stvling is designed (o matceh tha
of the companion DS-3004 KSR videw termi
naf. However, the flexibic inputjoutput (L/O
options muke the ST-6000 compatible witl
just about any TTY gear on the market today
and its advanced features ensure that this uni
should satisfy the amateur RTTY operator’
demodualator newds fur years to come!
WAIISTF

HAL DS-3000
VIDEO DISPLAY TERMINAL

With microprocessuts being used in everythin
from missiles to toasters, it seems only ogic:
to expect to find them in teleprinter cirout:
After all, TTY machines are controlled b
digital signals readily adaptable to the binar
language of computers. The HAL DS-300
KSR video display terminal is an all-electroni
TTY “‘machine,” {t comes compicte wit
keyboard and 4 TV screen fo take the place ¢
the abiguitous roll of yellow paper found o
converttional teleprinters,

With a 72-characier-per-line capability, if
unit is compatible with most surplus TT
machines i use taday, The screen can displa
up to 16 lmes of text. When you start to typ
the [7th ling, the top line disappears and 2
the other lines move up to make room for th
new one at the hotton, This process is know
as “serolling.”

An intel ROROA microprocessor JC give
the [2$-3000 the ability to perform a bevy ¢
functions never belore availuble in a com
munications teleprinter, The wmt wil pru
{and send) both Bandot (communication:
and ASCI {computer) codes at a vanety «
speeds. (ASCI 15 available in the »2X
version only.) Available are 6y, 66, 75, 1U
and 132 words per minufe using Baudot cod
and LU0, 150, 200, &00 and 1200 wp
ASCIL, Even #f vou never use anything bt 6
wpty on the ham bands, the extra Baude
speeds are fun to have for copying th
commertcial shortwave stations J(most
whom seem to be usng 66 and 100 wpm
The ASCU wption, of course, makes it
device wsable as ao “intelligent™ compud
terminal,

tMicroprocessor control allows vou fo tvy
a whole page (TV screeny of text, go back ar
correct your mistakes, then send the coirec
ed copy at the speed of your choijce, Th



feature makes camposing kevboard pictures
easy. In addition, you can slore up to 255
characters in a special memory which may be
recalled at will by pressing a button. For
exampie, you wan load in CQ CQ CQ DE
WIAW WIAW WIAW and then filf the whoie
screen with CQs merely by pressing the
button a few times. A third 255-character
memory acts as a buifer so that if you tvpe
faster than the machine is printing out, it will
remember what you tvped for later trans-
misston, Thus, yeu can type up to 255
characters ahead, On 2 conventional fele-
printer, if you lype even one character ahead,
the key will lock until the previous character
has been sent.

Other “bells and whistles” include » fea-
ture that causes the machine to type out THE
QUICK BROWN FOX JUMPS OVER THE
LAZY DOG'S BACK 1234567890 whenever
you hit the proper keys. 1f the machine iy
placed in the “word mode,” it won’t cutput a
word wotil you start tvping the next one.
Thus, i you notice a mistake betore the word
is inished, you can just backspace and carrect
it xo that the fellow at the other end of the
cireuit thinks you'te a fanitless typist!

kven more impressive to the other opera-
tor s the *blankfill” switch, This sends blanks
whenever the buffer mewory is empty, Even a
hunt-and-peck typist can send a steady 60
wpm with this feature!

“Vnshift-on-space™ (machine returns to
lower vase whenever » space character is sent
of received) can be switched on or off from
the front panel. Automatic carviage return/
line feed (machine auiomatically starts a4 new
line whenever a line runs over 72 characters)
is always available. [n fact, when the “word
wrap-around™ mode is selected, the unit will

move the whole word to the next line so that
the word won't be hroken in the middle. This
means you never have to worry about carriage
retums;‘ - the machine will automatically start
the new line at the proper place as you type!

A Keyboard-operated switch (KOS) circuit
is available for “break-in” RTTY operation.
Whenc\:fcr data are being sent, 4 keying transis-
tor is batsed ON to ground the push-to-talk
line in| your transmitter. When the machine
stopy sending, it will automatically return the
stationlto receive.,

Input/output (1/0) standards are yuile
versati[F. Either EIA standard RS-232C or a
standard high-voltage TTY current loop may
be used,

For| the apartment dweller, or for the
RTTY jenthusiast who simply doesn’t like
Iarge, noisy TTY machines, the DS-3000 KSR
may bt the perfect solution. Small, fight-
weight Jattractive and noiseless, i°s an alterpa-
tive thzlit even the most fastidious spouse can
approve! — WAIISI

HAMTRONICS PR VHF
PREAMPLIFIER

Older model receivers (and some new ones
tooy often need a little help receiving weak
signals.iWhen feed-tine losses have been re-
duced to a minimuwn, when antenna vperation
has been uptimized and when the receiver
tront end has been tweaked, the simplesi way
to 1‘mpr'(we sensitivity is to install a preampli-
fier in| front ol the receiver. For casual
operation, a preamp with an extremely low
noise figure is not required. In most cases, the
gain of|the preamp will mask the poor naojse

Strays ~us?

I would like to get in touch with . . .

fi a pen pual who shares my interest in stamps,
swimming, buseball, hiking, television and
regding. [ am 41 vears old and have a wife and
two  children. Imao  Kaneko, no. 654,
Vustida-cho, Totuka-ku, Yokohama, Japan,
Uoanvone who has converted a GGF PLIL OB
sel tor use on an amateur band. Vie Davis,
WALSLY, Armory Rd., Milford, NH 030535,

N7PC AT PC 77
11 Special-events stafion NTPC was set up at

the main entrance to the Las Vegas Conven-
tion Center for delegates attending the Pet-

ey
2N NEVADA %ADS{} AMAT

sutial Communications and the Automotive
Parts Conventions. Over 200 radio amateuss
attended these conventions and visited N7PC
from nearly everv state and many foreign
vountrigs, with the JA amateurs getting the
honors. | Approximately 300 contacts were
made by WATMRS, WIMWEF, W7PBYV,
K7720K and WBTBDX. A special QS card is
availablé to all who worked N7PC. QSL to
N7BC, [P, Q. Box 945, Boulder Cify, Nv
A9005, - W7PRV

NEW BOOKS

The Low and Medium Frequency Hadio Scrap
Fook, by Ken Cornell, W2IMB. Published by
Ham Radio Magazine, Greenville, NH 03043,
Soft-cover version, §-1/2 X 11 inches, 110
pages. Price: $6.95.

This| fascinating and informative publica-
tion is probably the most complete collection
of notes available to those who are interested
in the flequencies between 10 and 1600 kHz
and, more particularly, the so-called experi-
menter’s band between 160 and 190 kHz, If
you aren’t familiar with the latier, it’s 2 band
where Iperation 5 legal without an FOC

license. |The restrictions are ovne watt maxi-
mum d¢ input power to the last stage of the
transmitter, and an antenna whose total
fength, |including the feed line, does not
exceed S0 feet, Scattered groups of experi-
rienters) are active in the 1.8, They transmit
beacon signals for one another to hear, and
use their initials, amateur calls, or whatever as
call lettbrs. QS0s are mostly carried out by
means of cw,

The jauthor is the unofficial patriarch of

figure of the receiver, and its own noise figure
will be low enough. The Hamironics P8
preamplifier is such a device. Using two
JYETs in cascade, the P8 provides z gain of 20
to 23 dB.* The preamp we tested was
intended for use on the 2-meter amateur
band, but a unit may be selected to provide
amplification cver various ranges between 83
and 190 MHz. Hamiromics will supply #
finished preamp, aligned at the desired fre-
quency (model no, P16) for about $17, or 2
kit of parts (model no, P8) far abput $%, Fhe
kit provides all parts including an etched
glass-epoxy circuit board. One aspect of the
kit may surprise some builders; a short piece
of enameted wire is supplied, and the con-
structor must wind the coils per the instruc-
tion sheet for the desired frequency of opera-
tion. This should pose no problem for the
builder, as the coils are small and require only
& few turns of wire, One obvious advantage to
this method is that the builder mey change
the operating frequency in the future by
referring to the instruction sheet and rewind-
ing the coils accordingly, The kit went to-
gether quickly and worked as sobn as power
was applied, Alignment took only 13 minutes
to optimize. Because most vht rigs are trans-
ceivers, the 1/2 % 2.3/8-inch circuit board
shoudd make it easler to install the preamp
between the antenna telay and the receiver
mput, making external connections  und
switching unaecessary, The preamp should
make a significant improvement in reception
of vhi cw and ssb, fin repeater, and OSCAR 7
Mode B signads. The P8 preamp is available
from Hamironice, Inc., i%2 Belmont Rd..
Rochester, NY [4612. - W XZ [E=

*Measured in the ARRIL lab.

the experimenters. For many years he has
served as a puathfinder for those who wanted
to try their luck in low-frequency QRP waork.
His notebook is a reflection of his «fforts and
acquired skills over the vears, but it contains 3
lot of technical meat as well.

Ken's ook is sure to elicit the praise of
those who are smitten with radio nostalgia, as
it contains a lot of miscellzny about old-time
circnits and fechniques which were in vogue
during the early days of amateur radio. There
is even a section on winding old-style coils
and loops from yesteryear!

For those who still “dig” vacuum tubes
there is material that will make the reader
bristle with delight — numerous tubse-type
circuits for transmitting and receiving be-
tween 160 and 190 kiiz. Most of the circuits,
including a few solid-state ones, are somewhat
removed from the state of the art, but they
should serve as good starting points and
stepping stones to a permanent foothold nn
the low.-frequency band,

Adding spice, the author's philosophies are
sprinkled throughout the pages. The narrative
is totally casual — the sort of reading that
goes well with 4 glass of your favorite
beverage and x few putfs of well-aged pipe
tobacco. Unee you digest this notebook you'll
probably be given to fits of impatience to
wargn up the suldering iron, raid the ham junk
box, aml start building your first low-
frequency station.

Cornell has included & reprint of the FCO
tules and regulations eoncerning operation in
the band. There is 4 fascinating section on
attennas for use in the 160- tn 190-kilz
rartge, and none of them are hard to build and
adjust.

Fven if vou don't intend to “fire up™ a
station for the experimenter’s band, you'll
want this book for plain old pine-stump
reading. It’s a refreshing departure from the
oft-times stilted and highly technical narrative
found in_much of the amateur literature of
today. = WIFB
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SIDETONE LEVEL ADJUST
FOR THE HEATH HW-16

HW-16 sidetone level may be adjusted by
incorporating the modification shown in the
schematic diagram. R66, the cathode resistor
of V6A, is removed. The lead of 84 con-
nected to the cathode pin of VOA should be
disconnected. A 500-phm potentiometer is
connected from the cdthode pin of V6A to
ground, and the free end of C84 is connected
to the wiper of the pot. Sidetone level may
now be adjusted to the desired level. — Jose
M. Armengol, WAZBNM
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HW-16 sidetone ievel modification,

WIDE-RANGE AFSK GENERATOR

With the component values given, the AFSK
generator shown in the schematic diagram will
“tune” from S0 Hz to well over 20 kHz. 1t is
capable of shifting between two frequencies
over 20 kHz apart. Oscillator Ul is g 555
timer, connected as an astable multivibratos.
Potentiometer R2 and Q3 are connected in
series with the discharge resistor R1. When Q3
is biased off, the charge/discharge currents for
Ci flow primarily through R1 and R2. This
series combination determines the lower fre-
quency of oscillation. When Q3 is biased on,

R2 is effectively shorted, increasing the fre-
quency of oscillation because of the shorter
time constant. Q2 causes the switching of Q3
to be less dependent upon the koying valtage.
(1 adds further isvlation and aets as an
inverter so that z higher voltage at the input
of the generator causes a higher tons to be
generated. The Q1 collectar load resistor will
affect the level of input signal at which keving
takes place, The 10-kst value shown will
result in kewving when the input voltage
exceads 1 volt with g S-volt supply. A value of
1,000 ohims will raise the keying voltage to 3
volts.

The higher frequency should be set first
by applying an input voltage to J1 and
adjusting R1 for the desired frequency. To set
the lower frequency, short out J1 and adjust
R2. Since the output of U1 is z square wave,
some  filtering may be required in certain

applications. Thomas M, Whittaker,
WAIRSH

POTENTIOMETER TURNED
INDUCTOR

it is nat news that variable inductors are
difficult to find. Many amateurs may not
know that there is an inexpensive component,
readily available on the surplus market for
about $1, which cuu be modified to yield an
excetlent 0,3~ to 2.5-uH variable inductor,
Coupled with a switch and a handfu! of fixed
inductors, this compact unit may be used to
build a Transmatch for use with 4 QRP
transmitter or up to medium-power rigs.

The unit o be modified is a 1i-tumn
potentiometer, which is of the type usually
found in a black phenolic case measuring
1-3/4 % 3 inches, The resistance value of the
unit is unimportant. Upon opening the unit, it
will be found that the shaft holds a sliding
vontact, the wiper of the petentiometer. The
inner surface of the phenolic case iy spirally
ridged, and in the spiral valley lies a coil of
heavy, varnished copper wire, consisting of 10
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turns, Around that coil is wound a2 larg
number of tums of vesy fine high-resistanc
wire. The wiper normally contacts just th
resistance wire. The heavy copper wire serve
onlv as a form.

B

Circuit for wide-range afsk generator,

8 gST

Potentiometer turnes inductor,

Two approaches to the conversion al
offered. First, one may roll up z tube ¢
sandpaper, insert it into the case, and zan
the inner surface of the coil until the higl
resistance wire is sanded away along ti
Jensgth of the entire coil. Care must be take
to see that this sanding penetrates not on
the high-resistance wire, but also the varnis
nsulation hetween the high-resistance wi
and the heavy copper coil. When reassemble
the slider will run against the heavy copp
cail, and ome pow possesses a {U-turn, 0.3- 1
2.5-pH variable inductor,

Another approach is to remove the heas
wire, along with its wrap of high-resistan
wire, and to repiace it with a new conl of' n
14 bare copper wire, This is a bit tedious, b
can be done quite nicely i one winds the ne
wire onto a coil form siightly larger than tl
inside diameter of the phenolic housing, The
it is possible to twist the new coil m plac
The ridges and valleys molded into i
housing greatly aid in this process.

There is a4 type of 10-turn potentiomet
which has the coil wound on the outside of
central phenolic cylinder, rather than oo il
inside of the housing, This style of poten
ometer is even easier to convest since it
much simpler to wind a coil on the outside
a cylinder than on the inside.

1 have just completed the QRP Trar
match shown in recent editions of The Rad
Amateur’s Handbook, replacing the switch
Amidon cores with fixed inductors and ¢
variable inductor, as shbwn in the circt
diagram,

inductance I.1 is 2 variable type (0.3
2.5 pH) modified from a 10-turn poten



ometer, Coil sepments L2 through L8 have
individual inductances of 2.5 yH., With the
switch in the position shown, the total induc-
tance ranges from (13 to 2.5 uH, Advancing
the switch to the next position changes the
vilue from 2.8 to 5 uifl, while the maximum
inductance would be 20 pH. Of course this

can be easily raised by adding more fixed.

inductors,
The unit is a beauty! — Dr. Stan Kaplan,
WRIRQR /N

CONTINOUSLY LOADED HELICAL

Living on a postage-stamp-size lot has left me
with insufficient room for a typical 75/80-
meter antenna. Feeling concerned abouf the
relatively poor efficiency of some shortened
verticals on the market, I decided to put up
what | call my “Continuously Loaded Helical
Yertical,” Constructed with the help of
WBBIXF, two toy-store upiral coils were
soldered together making one long continuous
coil, The antenna is supported at the top of
my 4i)-faot tower with an 8-foot side arm and
standoff, A strain relief insulator [2stened fo a
wound rad is connected to the lower ‘end of
the antenna,

In order to tune the anienna, [ applied
about 10 watts of 1f while watching an SWR
bridge at the base of the antenna, Tuning was
accomplished by pulling in a number of coil
tuens until an excellent match was achieved.
Excess turns were pulled into a bunch at the
base. These can be removed leaving only
enough for any future tuning. Since the initial
adjustments were for the cw band, it was only
a matter of pulling in a few more turns
{shortening the antenna) te properly match it
for the phone segment. Signal reports have,
indeed, been satisiving. It alse appears {o he
relatively immune to man-made noise, giving
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quieter performance than the vertical and
dipole it was compared with. Furthermore, it
s good for DX,

Raising and lowering the top of the
antenna dees cause some change in the
inductance, Actually minor tuning can be
done this way if 4 htalyard and pulley are used
ut the top of the tower, Heavy winds will
cause swaying of the antenna but the SWR
indicator shows an insignificant change.

The system may be inounted close ta the
side of & wooden building but it is best fo
keep it three or four feet from a metal
structuee of any kind. Top feeding the anten-
na has been found practical and is an ap-
prowch that may be used by an amatenr living
on the upper floors of a moltistory building.
A good ground in either case {whether top or
bottom fed) is essential. I used an B-{oot
ground rod since radials did not seem to make
sutficient difference to bother with digging up
the backyard. Total cost of the santenna was
about $3. - Craig V. fansit, WDEBD(Y

ALC FOR THE SWAN 250-C

Addition of an ale circuit is an improvement
for the Swan 250C G-meter transceiver to
prevent the final amplifier from being over-
driven. The modification shown in the sche-
matic diugram has provided results that are
indeed effective.

Most of the components used in the
modification are installed in 4 smalt aluminum
hox which is wounted on the inside wall of
the PA compartment, Dimensions of the hox
should be suitahle for use in this arva of the
transcejver,

These are the steps to be followed in
making the moditication.

1) The first i-f amplifier (V¥), 2 6EW6
sharp-cutoff pentode, should be removed and
replaced with & 6GMS6, a variable-n semi-
remofe-cutoff pentode, This will allow proper
gain control of the stage by the derived alc
voltage from the final amplifier,

2) Remuve the ground connection to pin
7 of relay K1. The alc voltage is connected at
this point and is applied to the control grid of
the 6GM6 during the transmit mode,

3} The ale circuit is built 0 a small
aluminom box, Note that C2 and (3 are
feedthrongh capacitors,

4) There are four 10-W resistors un the
inside back plate of the transceiver, Drill two
small holes for insulated standoffs, und mount
the 12-k2, 10-W unit (R3) above the four
resistars, All wires may be routed through the
closest existing holes in the chassijy.

51 Zener diode VR may be mounted at
any eonvenient point on the chassis.

6) After modification is complete, check
the full range of the bias voltage (0 to +39% V)
te be sure that it is available at feedthrough
capacitor C3,

7y The ale potentiometer, R1, may be
monnted on the front panel of the transceiver
in the upper left portion between the S-meter
and the window for the tuning-indicator dial,
As space is very limited, a miniature potenti-
ometer must be used,

8) Proper adjustment of ale-cuntrol po-
tentjometer R2 may be determined by moni-
toring the ssb signal on an oscilloscope while
adjusting the potentiometer to prevent voice
peaks from overdriving the final amphfier, —
Hamp Richardson, KSEFW 4

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

N MICROFARADS { pF1; OTHERS
ARE IN PICOFARADS [ pF DR uuF];
RESISTANMCES ARE IN QHMS,
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Continuously loaded helical antenna. *Coils
for hetical antennas manufactured by Tele-
tron Corg., Box 84, Kings Park, NY 11754,
Toy-store variety of coils is used in the
antenna illustrated here.

Schematic diagram of Swan 250-C alc modification,

C1 — 1-pF 2.kV transmitiing type capacitor.
CZ, C3 ~ 0.0 -uF feedthrough type capacitors.
CR1 — Silicon diode 1N328B or equivalent.

R1 — 20-k linear taper patentiometsr.

RFCT — Dhmite Z-50 rf choke.,
VRT — Zener diade, 39-V, 400-mW Moto-
rola IN2992B or equiv.
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Getting to Know OSCAR -
from the Ground Up

Part 5: Whether working DX, filling walls with operating
awards, participating in technical experiments or assisting
the AMSAT field organization, OSCAR communicators

rarely lack for something interesting to get involved in.T

By Charles J. Harris,® WB2CHO

{4

-Ee OSCAR bug bit hard after
hearing OSCAR 7 for the first time,”
writes Mike Tappan, WBSYCE, of San
Antonio, TX. “After reading about the
satellites in the first two QST articles, I
tuned inio the downlink of OSCAR 7
Mode A using my low-band rig. The
prediction chart was right on, and [ had
no difficulty copying the satellite, The
Doppler shift was particularly  in-
triguing, In my financially crippled con-
dition, I am not shooting for ssb gear
right away, but | am scrounging up a
2.meter ¢w rig, and I'll be on OSCAR
soon. Fascinating!”™

As Mike - and several thousand
other amateurs have been discovering —
fittle can match the thrill of sending
vour signal through space, The first four
parts of this series provided all you need
to know to pet hooked into OSCAR.
This month we look at what you can do
with your satellite station, from chasing
awards to participating in unique space
experiments.

OSCAR = Certificate Hunter’s Dream

Your first satellite award will be the
Satellite Communicator Club certificate,
mentioned in part 2 of this series. Ta
earn this AMSAT.-sponsored award, sim-
ply report a two-way contact through
either satellite to AMSAT, P, 0. Box 27,
Washington, I’ 20044, A special re-
parting form for this purpose is avails
able from the ARRL. As with any
“freebie,” a self-addressed, stamped
envelope (5.a.5.e.) would be appreciaied.
You can even earn “‘endorsements” on

#Club and Training Manager, ARRL
FParts 1 through 4 appeared in QST ftor
January through April, 1977,

D AMSAT 3
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this award in the form of stickers for
the two satellites now functioning,

With vour Satellite Communicator
Club certificate hanging in an honored
place on your wall, you'll want to set
your sighis on the OSCAR award and
the Satellite DX Achieverment certifi-
cate. AMSAT sponsors the OSCAR
award, issued o stations which submit
confirmations of contacts with 20 dif-
ferent states, Canadian call areas, other
countries or a combination of these.
You should send your cards to AMSAT
with sufficient postage for their sate
return; vou'll need them back for the
other awards. The OSCAR certificate is
free o AMSAT members, $1 to oihers.

The rules for the ARRL-sponsored
Satellite DX Achievement award are a
little more complicated. You have to

- Satelfite DX Ach

Yo satellite wallpaper comes in several
different styles and colars.

send to the league confirmations i
salellite contacts totaling [,000 poin
on the tollowing scale: each new st
tion, 10 pts.; each new country, 30 pt
and each new continent, 250 pts. Yot
first satellite confirmation nets you 31
pts.; 250 for the continent, 50 for tf
country and [0 for the station, You c:
earn this coveted award with as few
four contacts from four different con
nents - but not everyone lives with
satellite range of four continents. Tl
author did the next best thing: fi
cards from four countries on thr
continents (734 pis. fur the continen
200 for the countries and 30 for the i
difterent stations, total 1.0007). All fi
stations were worked in a single 24-ho
period ane weekend. Neurly 400 Sate
lite DX Achievement Awards have be
issued since number one went to LAl
in January, 1973. Stations in more th;
40 countries have already qualified f
this attractive certificate. As with
ARRL awards, the Satellite DX award



available only to ARRL members and
DX stations., There is no fee for any
ARRL award, but sufficient postage for
the return of your card is required. -

Another certificate well within the
reach of any North American satellite
corntnunicator is  the 10 Districts
Award, sponsored by the Lockheed
Employvees Radio Association, Wé&L.S,
2814 BEmpire Avenue, Burbank, CA
91504, The award is issued for con-
firmed contacts with stations in all 10
.S, call areas. Send the cards, complete
with posimatk, envelope or bureau
stamp, to WOLS along with $1 and ask
tor the special OSCAR endorsement.

TEN AMERICAN DISTRICTS
AWARD

B AMATEOR RADIO STATION _uot 2T

SATISFACTORY PRBOF BF

The Canadian equivalent of the 10
Districts Award, the WVE Satellite
Award, is sponsored by the Naorthern
Alberta Radio Club, W/VE stations
must confirm contacts with foar Canas
dian call areas; DX stations (including
Alaska and Hawaii) need two different
cull areas. Send the cards und 25 t,cnt';
to Ray Nadeau, VE6SF, P. O. Box 52,
Barrhead, Mberta TOG 0EQ.

Ready for the Tough Ones?

Once yvou have knocked over the
gasy awards, it’s time to start gonning
tor the big ones — the ones that separate
the casual OSCAR user from the gung-
ho satellite communicator, In order of
increasing difficulty, there are several
awards  issued 1o satellite  DXers:
- OSCAR Sexagesimal Award, Satelfite
Workad All States, CQ DX Award satel-
lite endorsement and Satellite DXCC,

An extension of AMSAT:s basic
(OSCAR award, the OSCAR Sexagesimal
Award is issued to stations wnfirmmg
contacts with 60 or more states, Cana-
dian cali areas, other countries or 4
combinaiion. Once vou have earned ihe
OSCAR award, you can begin shooting
for the endorsement stickers. These are
issued in multiples of 10 after the basic
20 contacts. At levels of 30, 40 and 50
states, Canadian call areas, countries or
mixture thereof, you ecarn endorse-
ments. When vou reach the magic num-
her of 60, you qualify for the OSCAR
Sexagesimal Award, Only 18 stations
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have earned the Sexagesimal award as of
March I, 1977, Yours can be nexf.

The other ARRL-sponsored satellite
award is the special satellite Worked All
States (WAS). The rule prohibiting ‘“‘re-
layed” contacts in the normal WAS
award is replaced by one requiring relay
through an amateur satellite. Stations to
the west of the Mississippi have a much
easier time earning this toughie, because
of the difficuliy of working Hawaii
from the East Coast. But more on this
later, As with any satellite award, QSL
cards should clearly show that the con-
tact was made through OSCAR, prefer-
ably with the satellite and orbit number
identified.
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A host of regional awards are avail-
able to active satellite paper-chasers.
These include the Hawailan Satellite
Award, the Washington Satellite Com-
municators Award and the North Jersey
DX Achievernent Award. Send an
sase, to Stephen Carson, KH6IHP,
1624 Kaweleka St., Pearl City, HI
96782, for full details on the Hawaiian
award. Tim Blair, WATFVT, P. Q. Box
2262, Tacoma. WA 98401, distributes
the rules of the Washington state award.
The North Jersey award is available only
to DX stations who work five or more
NIDXA members via the satellite.
Neither cards nor fee is required for this
one. Send the log data to Hayden Evans,

K2BZT, 11 Holly Tree Lane,
Silver, NJ 07739,

Finally, the series of awards offered
by the JARL can also be earned through
satellite contacts. For details, see the
ARRL Hmn Radio Operaring Guide or
write Awards Manager, Japan Amateur
Radio League, Box 377, Tokyo Ceniral,
Japan. -

Awards for Super Sateilite Operators

Looking for 2 real challenge? Try for
a couple of the most difficult satellite
DX awards: the satellite endorsement of
the CQ DX award and Satellite DXCC,
Neither has vet been won! The former
requires confirmations from 5Q differ-
ent couniries via the satellite, as well as
qualifying for the hasic, hf DX award,
WASGLD, P. O, Box 1271, Covina, CA
91722, will send complete details on
this award for an sa.se. The ARRL
DXCC award for satellite contacts has
not yet been formally announced. When
available, it will be the ultimate in
satellite DX awards. Watch the DXCC
column in QST for further details.

Another toughie vet to be earned is
the satellite endorsement of the Worked
All Continenis award, issued by the
International Amateur Radio Union. An
s.a.s.e 1o the IARU Headquarters Soci-
ety (ARRIL) will bring full details on
this sought-after award.

Satellite DXers often pass up the
many QSL services available, as they
become preaccupied agonizing  vver
their confirmations. Sutellite QSLs can
be sent through the ARRL Outgoing
DX QSL bureau {see QST for Oct.,
1976, page 51). The AMSAT (QSL
burean ualso handles sateflite confirma-
tions. Send vour domestic satellite QSLs
and several business-size s.as.es to
AMSAT OSL Bureau Manager, Dennis
Grindrod, WAIEHF, 3564 Stillman
Street, Bridgeport, CT 0660%. The
bureau also forwards DX satellite (QSLs
for 6 cents each or 20 for $1.

Working DX via OSCAR

To eam any of the more difficult
OSCAR awards, vou will need to work a
considerable umount of DX through the
satellites. These stations will be near (or
even beyond!) the maximum range of
satellite communications, and you'll
need some special operating practices to
be consistently successful.

Your first requirement for satellite
DX is to gear up your existing satellite
station for maximum efficiency. Check
the accuracy of your antennz pointing
system by searching around the pre-
dicted direction for maximum signal
strength, [f vour tracking system is
more than a few degrees off, it will
hamper your DX abilities, Next, check
the sensitivity of vour 10-meter re-
ceiving system by listening to the
OSCAR 6 telemetry beacon on 2945

S Mav 1977 51
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Fig, 4 — The maximum 4,900-mils range of
the satellites takes in alot of territory.

MHz. You shoutd have clear and con-
sistent copy of the beacon right up to
the predicted LOS (loss of signal) as the
satellite passes bevond the horizon,
Many satellite systems henefit from the
addition of a suitable preamplifier, See
part 2 of this series in February QST for
tnore on 10-meter preamps.

When you are confident that the
receiving half’ of your OSCAR station is
wotking well, examine the transmitting

portion. Your signal into the satellite
should be strong enough for consistent
copy, but not so strong that it reduces
the sensitivity of the satellite receiver or
takes a disproportionate amount of the
transponder output, If your downlink
signal is significantly stronger than other
copyable signals, reduce your erp. Re-
mernber thal changes in polarization
will cause deep fades for short periods
of Hme. Compare your peak signat to
the others. An erp of 100 watts should
be sufficieni.

As vou try to access the satellite
when it is near your horizon, you will
notice your signal is significantly weaker
than during overhead passes, The dis-
tance to the satellite is greater, increas-
ing path loss, and the greater distance
through the lower aimosphere adds
additional absorption, Finally, trees and
other vegetation which have no effect
an overhead passes may introduce con-
siderable attenuation in signal sirength
ot passes close to the horizon. If you
van still copv the beacons consistently,
but your own sighal fades before LOS,
vou may benefit from a slight increase
in erp. Remember to use this additional
power {up to about 300 watts erp) oniy
o DX passes and to reduce power to
normal levels for overhead passes. Ex-
cessive power is probably the greatest
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single factor in shortening the useful lif
of the satellites.

Who Can You Work?

Your maximum range in any satellite
communications is determined by the
height of the sateifite. For OSCAR ¢
and OSCAR 7, at an altitude of approxi
mately 910 miles (1,500 km), maximurr
range - with the satellife directly be
tween you and your contact - - is abou
4,900 miles (7,800 km). You can draw :
circle un a map to show what fall
within this range, as Fig. 4 shows fo
Hartford, CT. All states except Hawaii
all of Canada, parts of six continent
and well over 100 countries fall withis
range. Of course, not all these areas have
active satellite communicators, and the
small section of Asia within satellit
tange makes Worked All Continent
difficult, but at least there are plenty o
DX possibilities,

Over-the-Horizon DX

It is even possible, under some cir
cumstances, to work stations beyom
the “maximum range,” Fxiended propa
gation on [0 meters is relatively com
mon, especially in the summer months
and you can often copy the satellit
long after predicted LOS. For two.wa
communication, however, you will nee
some sort of extension of the 2.mete
uplink as weli. Tropospheric ducting i
the most common form of long distanc
propagation and helps make Worked Al
States possible for East Coast stations
Over-the-horizon satellite contacts ar
handled in a similar manner to meteor
scatter skeds. fnstead of waiting for th
next “shower. satellite DXers por
over orbital ¢rossing data, looking fn
uthits exactly midway between the tw
stations. Every 36 days, for example
OSCAR 7 is properly situated for Bas
Coast/Hawail contacts. Again, as @
meteor-scatter and moonbounce com
munications, the exact time, frequenc
and culling sequence are predetermined
catefully aligned around the very shor
“window’" when the satellite is in exact
iy the nght location. Patience is mor
than a virtue in this works it is
necegsity. Persistence pays off, howeve
as demonstrated by several Hast Coas
WAS award winners and G3I0Rs re
markable achievement of contactin
WeCG (a distance of more than 5601
miles).

in actual, over-the-horizon satellit
DXing, an erp of greater than 100 wat
is acceptable, and even essential, fo
congistent resuits. This power shoul
only be used, however, when the sate
lite is no fonger in direct line of sigh
with your siation. Be sure fo tum th
amplifier off during overhead passe
Again, as in meteor scatter, unschedule
contacts add additional excitement t
this form of DXing. You may he:



stations calling, “CQ LOS CQ LOS.”
They’re looking for over-the-horizon
DX give them a clear frequency. You
might be in that position soun!

The QRP Challenge

Satellite DXing is not for everyone;
some of us prefer a more casual ap-
proach. There is one regular feature of
satellite operating which has nearly uni-
versal appeal: QRP (low-power) days.
As of March i, 1977, UTC Mondays
have been reserved for OSCAR QRP.
This includes hoth Mode A and Mode B
on OSCAR 7 and the “on™ (ascending)
arbits of OSCAR 6. On these orbits,
AMSAT asks all stations to use 10 watts
or less erp. Note that this is erp, not
output power. Try it — youll be
amazed at the results. So long as higher
powered stations are not reducing the
sensitivity of the satellite receiver, nor
claiming the hog’s portion of the output
%(;wer, even the weakest stations are

Mode B operators have been en-
joving QRP for some time, but even
OSCAR 6 has the sensitivity to relay
signals of less than 10 watts erp. Imag-
ine a hand-held satellite ground station!
It’s within the realm of possibility on
QRP days. This same low power would
be equally effective every. day if all
stations used the minimum power neces-
sary for all contacts. Perhaps we'll see
QRO (high-power) days in the near
future; one day a week for those sta-
tions running more than 10 watts erp!

Experiments in Space

For the technically inclined, iwo
regular features of satellite operations
should be of interest. Every UTC
Wednesday, OSCAR 7 is reserved for
special experiments, coordinated by
AMSAT Vice President of Operations,
Rich Zwirko, K1HTV, Past experiments
have ~ included sending elecirocardio-
grams from a moving vehicle to a
hospital thousands of miles away (sce
O8ST  for QOctober, 1976, page 42).
Canadizns have used OSCAR for emer-
gency transmitter location, such as in
ithe case of a downed aircraft. Also,
OSCAR is the only amateur band where
eight-level, computersivie teletype
(ASCII) is permitted, under special
authorization from the FCC, If you are
interested in having 2 computer finkup
via amateur satellite, or have some other
special experiment in mind for OSCAR
7, contact KIHTV, 36 Sweet Birch
Drive, Meriden, CT 06450,

Another unique aspect of satellite
operation that has created quite a bit of
interest i the twice-yearly linking ex-
periments. Since OSCAR 6 and OSCAR
7 are in slightly different orbits, OSCAR
7 overtakes and passes its predecessor
about twice each year. When the satel-
lites are within a few hundred miles of

Table 6
QOSCAR DX Laaders Compiled by SPODH

STATION  POINTS CONTINENTS COUNTRIES STATIONS BEST DX  DISTANCE
KIHTV 25000 4 78 2000+ 4,650
GOR 15,250 & 80 980+ WECG 5,600
G6RH 14870 & 63 1127 W7SFA
DLBDF 12900 5 53 900 EYTAS 4,960
OK3DD] 11810 4 72 731 ZETIX 4,700
SP9DH 10600 4 59 665 W8DX 4,500
OHZRK 9,700 4 54 500 ~= -
Y0215 9580 4 51 601 VE3BNO 4,700
W8D X 2000 & 55 500+ - —
PABLC 8000 5 35 500+ - -

{Pointx based on the ARRL Satellite DX Award scoring system. Distance in miles.}

each other and OSCAR 7 is in Mode B,
a double satellite relay is possible. The
432-MHz uplink to OSCAR 7 is trans-
lated to 1459 MHz, which is in furn
picked up by OSCAR 6 and relayed to
ground stations at 2
5.) The first OSCAR link tests in 1973
comprised the first free access satellite-
to-satellite relay in the history of space
flight — another communications first
for amateur radio! The W6PAJ AMSAT
Orbital Calendar gives the dates of these
link experiments, AMSAT will provide
further details on these tests,

Those of us who are not experi-
menters ot electrical engineers can stiil
perform a valuable service by carefully
monitoring the satellites during these
tests, Bxact signal strepgths, fading
characteristics, telemetry data and other
information sent to AMSAT help evalu-
ate the projects, This information can
then be used to justify further experi-
mentation or modifications to future
satellites.

Even the casual OSCAR communi-
cator can make a real contribution by
helping to investigate a few of the
unexplained anomaliés of OSCAR
operation, OSCAR 7 Mode A seems to
“hear” particularly poorly when it is to
the south of the transmitting station.
The downlink signal sirength increases
dramatically as the satellite passes over-
head, Frequent monitoring of these
signal strengths is necessary to help
design this problem out of future
OSCARs, OSCAR 7 also experiences
unexplained mode changes. AMSAT
needs many more telemetry reports
before, after and hopefully during the
mode shifts to diagnose the probiem.
I"mally, several stations have reported 2

“reverse Doppler” effect on the
435.MHz beacon of OSCAR 7. The
appareni frequency of the beacon in-
creases as it drops below the horizon,
the opposite of the predicted effect,
Anyone with a well-calibrated receiver
can help AMSAT and the rest of the
scientific community explore this puz-
#ling phenomenan, Any takers?

As with any amateur activity, satel-
lite ‘operating and coordination requires
the volunteer assistance and dedication

045 MHz. (See Fig.

of large numbers of amateurs through-
out the world. A weli-coordinated net-
work of hams operates command sta-
tions which turn the OSCARs on and
off, acts as bulletin stations for both
regular satellite bulletins and special
educational demonstrations and runs hf
sateflite nets. Randall Smith, VE3SAT,
is the volunteer command station operas
tor for eastern North America. Randy’s
completeiy automated station, operated
by a microprogessor, provides con-
tinuous control over the satellite while
it is over this part of the wotld. Other
command stations dot the giobe,

There are many nonoperating volun-
teer jobq in the satellite “field organiza-
tion.” Almost every state and many
countries have AMSAT Area Coordi-
nators, who disseminate information
about the satellites, arrange for conven-
tion and hamfest speakers and demon-
strations, and help spread the word
about satellite operating problems or
schedufe changes, These volunteers are
dlways looking for assistance in these
projects, Drop a line to your area
coordinator offering vour services. Con-
tact KIHTV or ARRL for names and
addresses of the coordinators.

A-0-8 and Phase III on the Way

As the battery and temperature

problems this past February have
CONTACT COMPLETED=-
READY OR NOTI
YOUR STATION -
N

ANOTHER STATION'S
RANGE CIRCLE
CONTACT MAY

START HERE

YOUR GMEAP
(2450 MILES)

Fig. 6 — The greater the distance between the
stations, the shorter the possible contact
period.
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Fig. 7 - Phase [l Satellite: The start of
wiorldwide satellite DX.

demonstrated, OSCAR 6 and OSCAR 7
wilt not last forever, A replacement for
OSCAR 6, now called AMSAT-QOSCAR.
13, is scheduled for launch in late fail.
AOD (to be called OSCAR § when it
achieves u successful orbit) has a 2.
meter to l0-meter transponder similar
to OSCAR 6 and OSCAR 7 Mode A, Tt
also carries a 2-meler to 70-centimeter
transponder, designed and built by a
team of Japanese amateurs.

Uplink irequencies will be com-
patible with present satellites. The 2 to
10 transponder will be on exactly the
same frequencies as OSCAR 7 Mode A,
and the JAMSAT transponder will have
an uplink of [459-146.0 MHz. The
inverted downlink will fall between
435,1 and 435.2 MHz, with a beacon on
435.095 MHz, Watch for further details
inQsT.

The ultimate amaieur satellite -
AMSAT-.OSCAR Phase UI — is rapidly
becoming a reality. A high-power satel.
lite with an internal solid propellant
mcket motor, the Phase 11T satelfite is
scheduled for launch in 1979 by the
European Space Agency. The intemal
mator will push the satellite into a
highly eliptical orbit peaking high
abave the Northern Hemisphere, The
greater altitude of the orbit will signifi-
cantly extend its useful range ~ nearly
the entire Northern Hemisphere will be
accessible, At the same time, the space-
craft’s reduced velocity will extend the
time it will be within range of a given
station to as much as 20 hours per day.
As you may have guessed, the DX
possibilities will be tremendous, Satei-

Strays -’

v Herb  Schoenbohm, KV4FZ, and
WVWE News Director lee Carvle were
recently awarded a certificate of honor
hy Virgin [slands Senate President Elmo
Raebuck for their role in the rescue of

Wirgin Island Sanate President Eima Rosbuck
presents a certificate of honor to Lee Caryle
and Herb Schoenbohm, KVA4FZ (right).

54 UO&T=

the pilot and four crew members of a
Gruman (21 seaplane that crashed and
sunk near St. Croix. A private pleasure
boat, hearing the radio reports seni by
KV4F7Z and rebroadcast by WVWI, was
able to divert its course to the crash site
and pick the survivors out of shark-
infested waters, None of the survivors
had time to put on life preservers, and
they were found in the dark clinging to
pieces of the wreckage.

Herb is an active DXer and became
an amateur celebrity when he acted as
the official receiving station for both of
Thor Heyerdahl’s Ra expeditions.

o {t's 4 long way from the drums and
smoke signals used by the first Ameri-
cans to today’s space-age amateur radio

communications. But school children of

the FEasiern Band of ihe Cherokee
Indian Tribe in Cherokee, NC, are clos-
ing the gap. Under the expert tutelage
of Bob Lacy, WA4RVW, a science

.-——ﬂ-"'-’-

Fig. 8 — The highly elliptical orbit of the
Phase 111 satellites will greatly extend the
range and operating time,

lite DXCC look oirf! A series of articles
on the Phase I satellites will begin in
(ST for June.

Meanwhile, OSCAR 6 continues to
set longevity records for limited lifetime
satellites and OSCAR 7 provides reliable
daily satellite communications for ama:
teur stations throughout the globe, And
persistent, but unconfirmed, sumors
abound of 4 Russian amateur satellite ir
the neur future. What is the future of
ammateur satellites? Whatever we, the
amateurs, make it. See you on OSCAR

teacher at the Cherokee School, the
children are making rapid progress. The
program is sponsored hy the Blue Ridge
Chapter of the Quarter Century Wireles:
Association, whose members have fur
nished the school with radio equipment.
a training course and compiete ARRL
library, - W4YK

With the help of WA4R VW, these Cherokee
children may soon he on the air, broadening
their horizons through contacts with distant
penple and places,




Inferno in Friul

Within minutes, hf and vhf networks
were handling emergency traffic.

By Robert J. Halprin,* WATWEM

To Associgzione Radiotecnica Iraliana:

In the recent calgmitous earthquake
in the Friuli region, Itaiian radio ama-
teurs rendered a great deal of assistance
in our hour of need and we are deeply
grateful for their selfless devotion to
our people.

The members of your organization
have given of their time freely and they
have helped immeasurably to solidify re-
lations among our people. They have
worked closely with us and we are
speechlessly grateful for their efforts.
Cordially, Sen. Giulio CGrlando, Minister
af Posts and Telecommunications

-I;e garthquake struck the Friuli re.
gion of [taly on the gvening of 6 May
1976, The result: tremendous devasta-
tion, a death toll of nearly 1000 and
distuption of regular lines of com-
munications.

However, three two-meter fm re-

peaters were still operative, By means of

battery-powered two-fm rigs, 10 ama-
teurs living in the area of the disaster
were able fo immediately begin the
emergency operations.

“The earthquake has destroyed so
many homes, there are many casualties
.. . send help as soon as possible . . .
138QJ.Y PI'll be at the police station in a
minute, stand by . . , [3COP/mobile,”

Within minutes, authoritles were
alerted. All communications for this
first chaotic night and for days after-
ward were handled by amateurs using
the repeaters and B0-meter emergency
nets, maintaining communications fo
and from the ravaged towns and villages.

“The house in tront has collapsed
o BCOX, Let’s try to coordinate

*Assistant Communications Manager, ARRL

' Brom the two-meter log of 13BLQ (Radio
Rivista).

... BILC, Keep the frequency clear
for emergency traffic. . . [3BLQ.”

Hams provided communications for
police, military, Red Cross, hospitals
and rescue patrols. In two weeks, the
various nets handled over 20,000 mes-
sages. Over 500 amateurs participated,
most of them members of C.E.R., the
A.Rl.sponsored Corpos Fmergenza
Radipamatori,

“Tell them lights are needed, strong
tloodlights, and shovels — houses have
collapsed and there are children inside

. 138QJ, Tell the hospital to he
prepared to receive many people . . .
[3SAX”

When P.T.T. communications were
restored in most of the region, CER.
members elected to remain in the more

remote locations, making sure these
ruined villages had a link with the
outside world,

*I'm at Osoppo, my brother’s place
is completely destroyed, Everything is
flat to the ground . . . [3A0S/mobile.”

Thanks to an agreement between the
P.T.T. and the FCC, third-party traffic
was permitted between the U.S. and
[taly for the duration of the emergency,
for apxious relatives on both sides.
[1IMOL/W8, in the Detroit area, offered
the services of the Oak Park Radio Club
to the local Ttalian Consulate. Member-
stations K&IDE and K8HLR handled an
enormous amount of disaster reports,
phone patches, and health and welfare
tratfic. Local radio and television sta-
tions covered the operation. In Cleve.
land, WBBOGB had daily schedules with
110K, providing status reports for the
news media (NBC filmed him in action
three times!) and the Red Cross. He also
handled a large amount of health and
weltare traffic. Many stateside hams
were involved in the H & W eifort on 20
and 15 meters.

“I am outside of Tarcento . .
I3UBD/mobile. Go directly to the
restaurant La di Moret — find out where
the people to be vaccinated are — then
call me with all possible information
... the doctor is here . . . [3BLQ,
Roger . . . I3UBD.”

In this emergency, Italian hams de--
monstrated discipline, skill and traffic-
handling capability. And once more,
radio amateurs, with their relatively
simple equipment, replaced more so-
phisticated {elecommunications chan-
nels which were paralyzed by a natural

disaster, nE—]

Towns and villages in northeast Italy were reduced to rubble by the seismic shock. (FOFF

photo)




Pedalera Bike Run
Communications

Huff. . . Puff.

. Can you climb the mountain?

On a

warm California day, almost 800 bicyclists did. Amateurs
from lLockheed worked with the company’s other employee
clubs to cover the remote, rough terrain.

By William G. Imes,” WB6KBS

Oveer winding roads, behind shadow-
ing mountains and through valleys and
hollows, the terrain raised obstacles, For
almost 900 bicyclists it was a physical
challenge, for the two dozen hams who
assisted it was a communications chal-
lenge, and for all participants it was a
successiul num.

The seventh annual Challenge and
Mt. Hamilton Ascent drew bicyclists
from all around California to attempt a
grueling 133-mile (approximately 200
km} ride. Sponsored by the Pedalera
Wheelmen of the Lockheed Missile &
Space Company Employees’ Recreation
Association (LERA), it actvally con-
sisted of two evenis on that warm April
day: (1} a 70-mile round-trip ride from

*4418 Belvedere Dr., San Jose, CA 95129

the LERA building in Sunnyvale, CA, to
Lick Observatory at Mt. Hamilton (ele-
vation 4213 feet) and (2) continue
along the back side of the Diablo range,
through the cities of Pleasanton and
Livermore, and return to the LERA
building for the full course.

Preparations

Against this backdrop the LERA
Amateur Radio Club undertook the
difficult communications task. The chal-
lenge was to keep track of the cyclists
by relaying checkpoint and emergency
messages, rider and support vehicle prog-
ress, and logistics information. Sup-
porting this effort were members of the
Santa Clara Valley VHF Society
{(WRGADE) and citizens band members
of LERA’s Four-Wheel-Drive Club,

At the LERA building, Sunnyvaie, CA, riders await check-in to begin the Challenge Run,
Visible in the background is a portion of LERA ARC's 70-foot tower,

Headquariers for the ride was at the
LERA building with the ciub station
WAGGFY, acting as a communication
center. There, four amateur station
were on the air: a Collins 8-Line on 4(
meters, two Clegg FM-21s on 220 MH;
and an WOM IC224 on 2 meters
Other network stations were set up a
the observatory atop Mt Hamilton

8ill Pierce, WBECFU/WARPJI, listens to 40
meters at the LERA ARC station, WABGFY,



1976 LERA ARC President Ev Wittig,
WABG YT, chats with Mt, Hamilton via the
WRBABH 220-MHz repeater, while in the
background Bill Imes, WBBK.BS, operates 2
meters at the LERA building,

Arroyo Mocho on the back side of the
Diablo range and at the Youth Center in
Pleasanton. These locations served as
checkpoints for the ride.

Pedal Away

The communications job was long. it
began at 5 AM. and the last bicyelist
wasn’t safely back until after dark, Each
rider was required to turn in an identify-
ing tag as he reached a checkpoint. 1t
was also a place to get medical or
mechanical attention and a1 welcome
rest. He then stated his intention on
whether to continue or be taken back
by vehicle to LERA. This information
was radioed back to the LERA building
su each rider could be tracked.

A number was assigned to each rider
so that oniy numbers were transmiited
in blocks. Still, there was difficulty in
handling the large quantities of traffic
efficiently, Operators would attempt to
pass too much information too fust or
without formalizing it into messages.
Such information was lost or had to be
repeated. Formalizing is a little slower,

Riders take advantage of the Four-Wheel-
Drive vehicle to have a drink and a rest at the
Smith Creek ranger station, 28 miles from the
start,

but the only way to keep it all under
control,

Information more significant than
“Gree, it’s hot™ or 1 was just passed by
15 riders™ was treated as message traf-
fic. Typical of those were “How’s the
food helding out at Mt. Hamilton?” *1
need a repair truck for a broken bike at
San Antonio Junction.” “Send a first-
aid van to checkpoint two: we have an
injury.”

On the Road

In addition to the “nonprofessional”
emergency services described, arrange-
ments had been made for ambulance
service and a California highway patrol
helicopter should they have been re-
quired. Although a number of medical
problems arose, neither was needed.

A nonassigned mobile vehicle just
for 40-meter communications was pro-
vided by WBOEPG, He spent portions of
the day at each checkpoint and assisted
in the mop-up operations making sure
ali stragglers at the end of the line were
picked up. Also, he relayed information
when the shorter-range CB- or vhi-
equipped vehicles could not maintain
contact.

Propagation problems were caused
by the rugged, winding terrain. While
some efforts had been made to strate-
gically locate stations for maintaining
continuous communications, more were
needed. Significant problems nccurred
on the back side of Mt. Hamilton on
hoth hi and vhi, Repeater contact could
not be maintained because of line-of-
sight biockage, Hf had beiter luck, but
dlso experienced some problems. At one
point late in the afternoon, an Alaskan
station came in to serve as a relay point.
Don’t uverlook that on these projects.
The skip can help to overcome terrain
problems and faraway hams are usually
eager to help.

Into the Sunset

The whole 133-mile trip was com-
pleted by 575 riders while more than
200 bicyclists took the shorter “Ascent-
and-Back”™ route. Some 80 others did
not finish for one reason or anothey, but
still enjoyed the day. A total of six
injuries requiring hospital treatment
occurred. The oldest entrant finishing
was 09 years old while the youngest,
actuaily a passenger riding piggyback
with her dad., was 14 months old,

The LERA ARC expresses sincere
thanks to the LERA Bicycie Club (Peda-
lera), Four-Wheei-Drive Ciub, First-Aid
Ctub and their primary coordinators,
Larry Tee and Ron Lewis, along with
Challenge chairman Vladimir Baicher,
for “their help and understanding
toward the success of our communica-
tions etfort, and for allowing us to
participate.”

Also, thanks io Gene Root,

Riders begin the ascent of Mt. Mamilton.
They've gone 35 miles at this point,

WB6000, for coordinating publicity
and photographic support with Will
Hilbrink, WAGLLZ. of Lockheed public
relations. Our thanks and that of all the
other organizations go to these dedi-
cated people: WB6EPG, WBGKCI],
WB6KBS, WA6GYT, WN6MOQIJ, K6HB,
K6CN, WB6TOH, WB6CFUI, WB6VPI,
WOHIP, WBHLDR, K&IVK, W60LO,
WERUV, WBOMID, WB6AFT, K6GZK,
W6IRY, WARAUY, WBeSFC and
WBSEMM.

And, of course, our thanks to the
Pioneer Radio Club, Baycom and Mt.
Vaca Radio Club for the use of their
repeater facilities, and to all amateurs
on all bands who permitted inter-
ference-free operation throughout the
day.

Every amateur should participate in
an exercise of this type at least once just
to gain an appreciation for the level of
organization necessary to achieve suc-
cess in a high-information-rate or emer-
gency situation.

Atop Mt. Hamilton at the 220-MHz operating
position, Gil Marris, WBEKCJ, is at the mic,
with Carl Hartshorn, WABAUY, taking notes.

Rasy 1Q77 BT



All Special Calls—

Doomed?

Drastic relief for a drastic probiem seems to be the theme

of FCC’s latest proposal.

Decades of tradition and vyears

of comfortable familiarity could be swept aside by the Notice
of Proposed Rulemaking, Docket 21135, which looks toward

i¥

By Perry F. Williams,* W1UED

No W1AW at Newingion? No K2BSA
in New Jersey? No K3CR at Penn State,
or W8SH at Michigan State or WYX at
Stanford? Under the proposal, these and
other club calls would be discontinued
at the end of their terms and no new
¢lub licenses would be issued. Second-
ary licenses held by many amateurs,
RACES station licenses, military recrea-
tion stations including K4NAA and
K4WAR, special-event stations like
NCGARL (National Convention Zero
American Radio League) and NJ3BSA
(National Jamboree three oy Scouts of

*Manager, Membership Services, ARRL

Club stations, like WB2.ISM in the Hall of
Science, New York, provided continuity

of call sign and the necessary manpower for
ernergency traffic with Guatemala following
its earthquakes in 1976,

B8 [O57T—

America) would disappear. (The elimi-
nation of repeater, auxiliarylink and
control station licenses was earlier pro-
posed by FCC in Docket 21033, deregu-
lation of repeaters and remotely con-
trolled stations.)

FCC’s Dilemma

No question, the Cormmission does
have a drastic problem. In the editorial
of QST last month, we said {in part,
some phrases omitted)

“The Commission has not been
abie to obtain approval of a
budget large eneugh to cope.”

¢

. FCC is taced with an ever-
increasing flood of work — caused main-
ty by more license applications and the
need for more enforcement of the
regulations, There were 980,233 CB
applications during the month of Janu-
ary . 21,500 pieces of amateur-
related mail at Getiysburg — a5 recently
as 1974 the average was 8300, Because
amateur applications are more compli-
cated thap those for CB, they are, on an
individual bhasis, more work for the
Comuission.,

“But the probiem is that, despite all
of this, the Commission has not been
able to obtain approval of a budget farge
enotgh to cope. Many actions proposed
by the Commission were designed to
reduce the cost of regulating the ama-
teur service. New programs even though
beneficial to the amateur service can’t
be considered. There is no money.
Because of the long lead time in de-

. simplification of licensing and call-sign assignment.”’

veloping a government agency budge
(for instance right now the 1978 budge
is being developed), it is difficuit to des
with the realities of the present with .
budget that was devised u vouple ¢
vears ago. We think this is a goo
argument either for radio license fee
being channeled back directly to FCC o
a more realistic budget. If vou believ
that FCC needs additional resources
properly accomplish [its tasks], the
you may wish to communicate wit

vour Congressional representatives
Now.”
The FCC’s Views

In the iniroductory pussages o

Docket 21135, the Commission under

This OSCAR display and the nearby club
station, WB4[CJ, introduce a million
visitors & year to ham radio and to amateur
involvement in space communications at
the Kennady Space Center in Florida.
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The Department of State has its own radio
club with distinctive call ietters, W3DOS
{AC3DO0S during the Bicentennial) and an
equally distinctive Field Day location — the
Mall, in full view of the Washington Monu-
ment where thousands of visitors to the
Capitol can see ham radio in action.

scored its problems in the following
passages (from which we have deleted
some less-necessary phrases, for brevi-
ty’s sake):

“, . . This surge in interest in per-
sonal radio ¢communications has placed
a heavy burden on Commission staff
engaged in processing licenses. Although
the workload at Gettyshurg has in-
creased  approximately 1000 percent
over the past two vears, the number of
permanent employees has increased by
only 50 percent, This has led, in turn, to
art increase in the length of time neces-
sary to process and issue Amateur Radio
Service and CB Radio Service licenses.
We are very much aware that many
amateur radio licensees are dissatisfied
with the speed with which their regular
licenses are processed and jssued, and
we are investigating methods by which,
assuming no new resources to be forth-
coming, service to our amateur licensees
might be further improved.

The workload at Gettysburg has
increased 1000 percent, the num-
ber of permanent employees by
only 50 percent.”

“The Rules governing the Amateur
Radio Service contain licensing and cafl-
sign assignment systems of some corn-
plexity. At the time thess rules were
adopted, the size and workload of our
Grettysburg staff were such that routine
and special amateur application process.
ing could be accomplished without
undue delay. As we indicated in the
preceding paragraph, however, our re.

sources have not kept pace with the

increased demand for personal radio
communications, Given these limited
resources, we have been forced to assign
priorities to our current licensing activi-
ties, We believe our most imporiant task
m the Amatenur Radio Service to be the
processing and  issugnce of amateur

opergtor and primavy station licenses.
We have reached the point at which our
lack of resources simply precludes all
but the most basic licensing functions.
Our regulatory obligations have out-
stripped our current capabilities. . . .

“Under the existing amateur radio
iicensing system, a licensee must obtain
both an operator license and a station
license. A licensee hoids only one opera-
tor license and is required by Section
97.40 to have, at a minimum, a primary
station license, as well. There are several
other station licenses available, however,
including military recreation, club,
special-event, RACES und secondary
station Tlcenses, and many amateur
operators have obtained one or more
(occasionally, many more) such licenses.
Additionally, many amateur radio
operators are eligible for specific station
call signs or *preferred’ formats.

“We do not believe the continua-
tion of the issuance of the various
station licenses, other than primary sta-
tion licenses, or the existence of the
current call-sign assignment system to
be essential to the Amateur Service. The
entire system has become extraordinari-
ly burdensome and difficult to adminis-
ter properly: A disproportionate per-
centage of our resources must, because
of existing rules, be devoted to the
processing of special call-sign requests
and nonprimary station lcense applica-
tion. Of these, about 95 percent were
primary stations, The other 5 percent
were secondary, club, military recrea-
tion, and RACES stations, Yet process-
ing applications for these nonprimary
stations required resources nearly equal
to the resources needed to process
primary applications. Similady, Ama-

KMSBSA at the 5th Annual Explorer air
Show demonstrates the value of speciat-
events stations — here to an audience of
Scouts.

Twa centuries of histary, America as a *'melt-
ing pot,” and the Field Day spirit of amateurs
were all demonstrated in the WE2USA opera-
tion at the base of the Statue of Liberty
during Thanksgiving weekend, 18786,

teur bxtra Class licensees comprise only
6 percent of the amateurs, but process-
ing specific callsign requests requires as
much time as issuing call signs to the
remaining 24 percent. Clearly, cur re-
sources are pot allocated in the most
effective manner.”

FCC’s Proposed Solution

“In this proceeding we are proposing
to simplify the basic licensing structure
of the Amateur Service by discontinuing
the issuance of all amateur station H-
censes, other than primary station [i-
censes and space station licenses {under
consideration in Docket 19852, October
25, 1973). All amateur radio operators
would be limited to one station license,
Licensees holding the types of licenses
listed above would be permitted to
reluin them until expiration of the
licenses but wouid not be permitted to
renew them, . . |

“We are proposing to simplify the
basic structure . . . All amateurs
would be limited to one station
license.”

“We uare particularly interested in
receiving comments concerning the con-
tinwred usetulness to the wnateur com-
munity of separately licensing club sta-
tions . . , We solicit comments concern-
ing the continued usefulness, if any, of
special-eveni stations and wish to be
provided with specific, concrete exam-
ples of special-event stations that have
brought favorable public attention to
the Amateur Radio Service. . . .

“We are also proposing to simplify
drasticaily the system of amateur radio
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And who cah forget the hundreds of news-
paper columns and the slow-scan TV pictures
on prime-tirme newscasts which resulted from
the NBV special-events station at the Jet
Propulsion Laboratories during the Viking
landings on Mars last surmmer?

callsign assignment, Sections 97.51 and
97.53 of the Rules contain rather com-
plex regulations and policies governing
amateur radio call-sign assignment. Cer-
tain licensees are eligible for 1 x 2 call
signs, others are eligible for certain
nonspecific “preferred’ call signs, while
still others must take the call signs
assigned them by the Commission. We
are proposing to amend Section 97.51
of the Rules to state simply that ama-
teur radio call signs will be assigned on a
systematic basis. Section 97.53 would
be deleied entirely. Licensees holding
Amateur Extra Class operator licenses
would be afforded the opportunity to
obtain T X 2 and 2 X 2 call signs, but
such call signs would be assigned
systematically by the Commission.
(Amateur Extra Class licensees would
not be permitied, as they are now, to

obtain specific ! X 2 call signs of their
choice, Licensees moving from one call
sign area to another and modifying their
licenses to reflect the moves would not
continue to be assigned new call signs of
the same format as the call signs re-
tinquished. Mor would we continue to
issue specific call signs to former holders
thereof, We would not issue any more
distinctive call signs to stations in re-
peater or RACES operation. Our pro-
posal, if adopted, would result in a
much simpler and fairer call-sign assign-
ment system and wouid permit us to
concentraie our limited resources in
areas moxe productive for the Amateur
Radio Service.

*, . . We invite interested parties to
submit comments concerning our pro-
posals on or before June 2, 1977, and
reply comments on or before June 30,
1977. An original and five copies of all
comments and reply comments shall be
furnished the Commission. Respondents
wishing each Commigsioner to have a
personal copy of the comments may
submit an additional six copies. Mem-
bers of the public wishing to express
interest in our proposals but unable to
provide the required copies may partici-
pate informally by submitting one copy
of their comments, without regard to
form, provided the vorrect Docket num-
ber is specified. All comments and reply
comments filed in this proceeding
shouid be sent to the Secretary, Federal
Communications Commission, Washing-
ton, DC 20554

A copy of the Notice of Proposed
Rulemaking and the text of the pro-
posed rules in Docket 21135 can be
obtained from Hg. A self-addressed
envelope with 24-cents postage would

Perhaps the best-known club station of all —
W1AW,

be appreciated. Hg. and vour ARR
director (see list on page ) would eac
like a copy of vour comments, Remark
of simple opposition are of little utilit
to the Commission. Practical altern:
tives are sought from those who woul
like to preserve the status quo.

The “Closed Season™

Separately, but related to the aboy
proposals, the Commission in an Orde
dated March 2, has established a mor:
torium on issuance of new secondar
and special-events licenses. Application
received before March 3 will be pr
cessed in due time, but no new ones wi
be accepted. Secondary, club, RACE!
military recreation and other “add
tional station™ license renewals &
being accepted, pending determinatio
of the outcome of Dockets 21033 an
21135,

And FCC has discontinued its ir
formal practice of issuing a call sign ik
K3XXX to a person who once held
Novice call of the form KN3XX3
according to a release dated March 1t
1977, [

Strays -

0 The Wellesley (MA) Amateur Radio
Society will be transmitting code-
practice sessions on 21.120 MHz at
1800 UTC Sundays and 0030 UTC
Wednesdays. Copy will be taken from
issues of (ST and page numbers for
previous code sessions wiil be given in
following sessions. Speeds will be 3,
7-1/2, 10, 15, 18 and 22 wpm. Fol-
lowing the transmission, there will be
time for ecw QS0s with WITKZ as
net-control station. - WIALP

o Jast June when Eleanor lefferson,
XYL of WA3SVYS, went into the hos-
pital for a heart-bypass operation, 14
members of the Pottstown Area Re-
peater Team gave blood for the elective
surgery. In February, WA3VYS himself
went to the same bhospital to undergo
the same operation, and 12 members of
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PART were still around to volunteer a
pint apiece for the second time! When
not at the blood bank, the group keeps
busy with civic affairs, theory and code
classes, and operating the 147.81/21
and 22342/224.02-MHz repeaters in
Pottstown, PA. - WAICPK

U The Boy Scouts of America are look-
ing for counselors to manage the radio
merit badge and amateur radio is look-
ing for dedicated voung students for
Novice classes. Check the phone book
under Boy Scouts and let them know
you're holding a class.

3 Some people are luckier than others.
The other day we received a package of
cards that had been sent to the ARRL
Membership Overseas (QSL  Service
which the post office indicated they had
received in bad condition. Upon

opening the package a note was fouun
signed by the Foreman of Mails, su
gesting it might be a good idea t
remind the people sending bundles «
cards to be sure and wrap the car
securely, Where does the luck part con
in? in this particuiar case the luck pa
is that the Foreman of Mails is 2 ha
and knew what he was looking at whe
he saw the scattered cards. Coincide:
tally, the suffix of his call is BPL. (S
his QTC? Wrap those cards securel

‘you might not be as lucky.

I would likee to get in touch with . . .

11 other amateurs who are interested
home construction, for correspond=n
and exchange of schematics. Richa
Sample, WD9AJZ, 430 Pearl St., Ric
mond, IN 47374, :



ARRL Presents the Wide World
of Amateur Radio

A series of six protessionally produced radio programs for
use by broadcast stations is now available from the League.
With them a broadcaster can partially meet his requirements
for public-service programming while helping to spread the
word about ham radio. Where will you use them?

By Peter O'Dell,* WBBNAS

11 I

Il produsce these programs for you
if you agree that [ do not have to
personally meet President Dannals,”
Steve Mendelsohn, WA2DHF, said when
we originally talked to him about the
concept of syndicating radio shows
about ham radio. “Every time | meet
him it either costs me four years of my
life or a lot of money. The first time we
net, he talked me into joining the Navy,
Four years later | was just about to he
discharged and I ran into him. He tulked
me into reenlisting, The last time 1 saw
him; he sold me a life membership.”
And with that tongue-in-cheek caveat he
began the task of producing radio
hroadeast programs on ham radio, Little
did he realize that his efforts would
ultimately arouse the curiosity and in-
terest of well-known newscaster Walter
Cronkite!

The Shows

The ¢ix 15-minute programs in the
package dramatically acquaint audiences
with a range of radio-related activities,

" in subtle parody, the program dealing
with theft prevention of mobile radio
equipment begins, “Dao you know where
your radio will be tonight?” Another,
with a touch of the women'slib out-
look, describes one YL's introduction to
ham radio: “I got tired of doing the
dishes every evening while my brather
was in the ham shack having all the fun,
So 1 ...." Well within the public
service category, these professionally
prepared, hroadcast quality tapes were
written, directed and produced by Steve
along with Harvey Hurwitz, WAZHYS,

The Producer
Having spent most of last year on

the voad with the Carter campaign,
¥Public information Officer, ARRL

During one of the editing sessions, Walter
Cronkite and Steve, WAZDHF, exchange ideas.
{Steve, if you are as good a salesman as Presi-
dent Dannals, then you shauld be able to con-
vince Mr, Cronkite to get a ham license.)

Steve is now back at CBS Radio Net.
work News where he works as an audio
engineer and spends his copious spare
time editing amateur radio shows, in
addition to utilizing his own profes-
sional talents, Steve ncasionally re-
ceived advice from some fairly well-
known people at CBS while making the
programs. One of the voices heard on
the programs is that of a famous CBS
reporter, Steve, an active ham for over
18 years, holds an Advanced class li-
cense. Besides owning a repeater and
serving as ihe Secretary of the Tri-State
Repeater Council, he is an avid DXer
with over 150 awards including HXTC,
While in the Navv he aperated for
several years as GM3AHS,

Air Time
If you can get air time for these
programs, wrile to Pubiic Information

Radio Shows, ARRL, and we will send
you the package. We will provide them
to anyone who can get them on the air.
If you are making the shows available to
more than one station in the same
market area, be sure to let both stations
know. Since it is [ikely that additional
programs will be available at a later
date, we are soliciting comments and
suggestions for improvement. If you
have ideas for additional program
themes, please pass them along, A ques-
tionnaire will be included with the
package for use by the station in evalu-
ating the programs and providing us
with feedback, This is your chance to
help your community tune in to THE
WIDE WORLD OF AMATEUR RADIO.
Pont delay — write today! [EE

Walter Cronkite listens attentively to one of
the early programs before the editing reaily
began.
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The ARRL Foundation:
We’ll Put You in Orbit!

Open doors to the wonderful world of amateur radio.

Your

contribution to the ARRL Foundation will support AMSAT's
Amateur Satellite Phase |l program.

By Larry J. Shima,” WOPAN

£L A

t 7:10 T turned my HW-101 on
and tuned to 29.302, looking for
OSCAR 7’s beacon. For 10 minutes [
heard nothing so [ started tuning down
the band. All of a sudden there it was!
The 29.4 to 22.5 segment of 10 meters
sounded like 15 Jduring a contest! New
Mexico, Ottawa, Florida, Texas, New
Jersey they were all there.” -
WB2EYR That’s excitement, the excite-
ment of @ new Novice discovering one
of amateur radio’s most exciting accom-
plishments. The OSCAR satellites have
added a whole new dimension o com-
munication for many amateurs around
the world and a source of pride for all
of us,

From Ravenna, Ohio, physics
teacher Bugene Roliff writes, “My stu-
dents were certainly impressed with the
idea of using man-made satellites to
measure the mass of the earth. The use
of OSCAR has added interest that cottld

*President, the A RKL Fpundution

ARRL Foundation President Larry Shima,
WQPAN.
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not have heen achieved with textbook
data.”

Across the continent -~ and around
the world — OSCARs 6 and 7 are
bringing a live, firsthand experience
with space communication right into
hundreds of classrooms.

For 1977 the ARRI. Foundation’s
major program is directed to support for
AMSATs Amateur Satellite Phase I1I.
This will be the first in a new OSCAR
series designed for long lifetime
operation in high altitude, synchronous,
circular or elliptical orhits, With these
characteristics the Phase 1T OSCARs
will bring revolutionary new capabilities
fo amateur satellite communication.
These will include disaster relief com-
munications . . . classroom educational
uses . . . international experimentation

. new ways to chase DX . | less
sophisticated equipment and antennas

. . and expanded use of vhijuhi fre-
quencies for all, The operational capa-
bilities of the Phase I satellites will
surpass all previous OSCARs!

How Can Individual
Amateurs Help?

Bach of us has our own special
reasons to appreciate what amateur
radio has added to our lives, The start of
a career in electronics — a hobby for
relaxed enjoyment at anv hour - the
opportunity to serve human needs, We
acknowledge that debi in various ways:
One is to contribute in large ways or
small to the support of inpovative pro-
grams through the ARRL Foundation.
A few dollars can help open the door (o
the wonderful warld of amateur radio
for the young hams of the future.

How Can Amateur
Organizations Help?

A number of successfu] conventions
and hamfests have allocated 2 portion of
their profits to the Foundation, Perhaps

vour club is planning a convention. Why
not consider the Foundation?

Are Contributions
Tax Deductible?

Most assuredly, YES! Donations are
fully deductible under IRS regulations
You may designate yvour gift for :
specific purpose or allow it to be allo
cated by the Foundation Board o
Directors.

The ARRL Foundation was createc
by the League’s Board of Directors i
develop funding for major projects fo
the advancement of amateur radio anc
radio amateurs. The Foundation will be
involved in projects above and bevonc
the normal and traditional functions o
the ARRL itselt. The nbjectives th
Foundations has set for itself require
that such projects have identifiable enc
results and 4 clear cost henefit ratio
Contributions may be sent to The
ARRL Foundation, inc., 225 Mair
Street, Newington, CT 06111. &=

Ciutgoing President of the Hudson Amateur
Radic Council Sy Schlitt, W25L, presents a
check to Divisian Director Stan Zak, K28J0.
A portion of the profit of HARC's conven-
tion, the funds support the ARRL Founda-
tion’s program to benefit AMSAT's Amateur
Satellite Phase 11].



Flappenings

Purity of Emissions:

Yet another long-standing concept in amateur
regulation ~ as hard to part with as a
comiortable old shoe — has succumbed to the
passage of time and the realities of the
present. For years, the standards of purity
and stability of emissions for the Amaieur
Radio Service have been vague -~ deliberately
%, we believe, to encourage home-built and
individually wwodified equipment. For vears,
the “purity” regulation, section 97.73, has
begun, “Spuriots radiation Ffrom an amateur
station being operated with a carrier fre-
guency helow 144 MHz shull be reduced or
eliminated in accordance with good en-
gineering practice.”
A new rule, effective April 15, reads

Y773 Purnty of emissions.

43} The mean power of any spurious emis-
sionn or radiation from any amateur transg-
mitter or external radio-frequency power am-
plifier heing uperated with a carrer frequency
helow 31 MHz shall be at least 40 dB below
the mean power of the fundamental without
exvecding the power of 50 mW. For enquip-
ment of mean power less than 5 W, the
attenuation shall be ai least 30 dB,

b1 The mean power of any spurious emis-
ston et rtadiation from any amateur irans-
mitter or external radio-frequency power
amplifier being operated with a carrier fre-
guency above 30 MHz but below 235 MHz
shall ber at least 60 dB below the mean power
of the fundamental. For transmitters having
mean power of 25 W or [ess, the mean power
ot any spurious radiation supplied to the
antenna transmission line shall be ul least 400
dB below the mean power of the fundamental
without excesding the power of 18 uW, but,
in any event, need not be reduced below the
power of L0 gW,

©) Spurious emission or radiztion from an
amateur {ransmitter or external radio-
ftequency power amplifier being operated
with a carrier frequency above 235 MHz shall
be reduced or eliminated in accordance with
goond engineering practice.

dy For the purposes of this section, a
spurious emission or radiation is any emission
or radiation from a transmitter or any ex-
ternal vadio-frequency power amplifier which
is outgide of the authorized Amateur Radio

FCC CANCELS BULK
NOVICE TESTS

The FOCC announced in March that it was
ending a program of bulk maifing-out of
written e¢xaminations fur the Novice class
license because it had proved unsatisfactory
and had increased rather than decreased the
Caommission’s workload. Under the experi-
mental program established last November,
vojunteer examiners cowld obtain multiple

*Manager, Memhearship Services, ARRL

New Rule

Service frequency band being used.

¢) The above notwithstanding, should any
spurious  radiation, including chasgsis or
power-line radiation, cavse harmful inter-
ference tw the reception of other radio sta-
tions, the licensee may be required to fake
such further sieps as may be necessary to
eliminate the intetference in acvordance with
good enigineering practices.

The new language was adopted in a First
Report and Order, Docket 20777, the FCC
praposal to substitute bandwidths in various
parts of amateur bands for the current speci-
fications of mode; in other words, where we
now have Al and 2 emissions, allowing only
RTTY and cw transmissions, ¥CC proposed
to allow uny emission with a bandwidth fess
than 350 Hz, This Notice attracted quite a lot
of comments: 333 persons and eight clubs
filed papers, and 23 petitions added 625
names, The Commission has nat completed
action on the main portion of its proposal,
and so Docket 20777 continues to be upen.

There was, in addition, a proposal for a
new standard to govern purity of emissions:
spuriolts emissions removed from the author-
ized bandwidth by 250 percent or more of
the authorized bandwidth were to be reduced
by 40 dB. FCC saw the 40 dB as a first step
toward solving the problem of purity of
atussions. It represents an attenvation of
spurious and harmonic emissinns to a level of
1/10,0u0th that of ihe fundamental signal
For an amateur station which has a 200-watt
outpyut, spurious gmissions may be no more
tan 20 mW, offering 4 degree of protection.
The cffects will vary from location to loca-
tion, from band fo band, and for different
emission modes.

“It i, the Comnrission said, “a level of
attenuation which the Commission believes
cant be readily met by most equipment on the
ttarket today, and would not require expen-
sive temodeling of equipment by the amateur,
It will, however, restrict the use of linear
amplifiers which are not meeting what the
Commission regards as minimal standards of
purity, In & memorandum to the Office of
Chief Engineer written November 26, 1976

the Laboratory Division detailed the
results of tests of linear amplifiers pur-
portedly sold for use in the Amateur Radio
Service which indicate that many sech am-

copies of the written exams for students in
licensing courses. But the results have not
been satisfactory, according to the Com-
mission’s Public Motice; mmany exams are
simply not being returned at ull and many
cxaminers appear to be requesting multiple
tests just to have them on Land in case of
future need. Such actions severely impair the
integrity of the volunteer examiner program,
the Commission said, and for that reason it
was ferminating the rule waiver. Effective
immediately, the FCC said, it was returning to
the original method whereby the examiner

Conducted By Perry F. Williams, WIUED

plifiers achieve harmonic suppression far less
than 40 dB, especially in the second and third
harmonics.

“The mew rule, as adopted, is a modi-
fication of the rule proposed in the Notice,
. . . Because there has been no decision
regarding Docket 20777 proposed band-
width tules, we are unable to enact the rale as
proposed. . . . Therefore, in keeping with the
scope of this rulemaking, we are adopting the
international standards of emission purity
which penerally relate to the 40-dB level of
attenuation proposed by Locket 20777,

“The International Telecommunications
Cunvention of 1959 requires that all spurious
citissions be attenuated by 40 dB when
transmitting on frequencies below 30 MHz,
When utilizing frequencies between 30 and
235 MHz, transmitters with power uutpur
below 25 watts will be required to attenuate
their spurious emissions by 40 dB [But there
is also 4 Limit of 25 microvalts; see 97,73 (b),
above, — Editor]; transmitters with power
cutput of 25 watts or more will be required
fo attenuate their spurious emissions by 60
dB. Amateurs operating near the edges of
amatenr bands should give due vonsideration
ta these attenuation requirements. We con-
sider these internativnal standards to be u
minimal level of purity, but to have required
higher levels of attenuation would not have
been within the scope of this proceading. The
Commission will be instituting a rulemaking
to investigate the need for higher levels of
spurious einission attenuation in the Amateur
Radio Service. Additionally, upon the dispasi-
tion of Dacket 20777, Section 97.73 will be
modified to reflect the Docket’s final out-
come.”

We understand that external filtering to
meet the new rules & permissible. Power
putpet, as used in these rules, means the.
power delivered to the pntenna system, in-
cluding feed line.

The Cummission continues to seck sug-
gestions on the subject of spurious emissions
and related topics, and there will he ad-
ditional formal consideration of it.

‘vpies of the Fist Report and Order in
Docket 20777 are available from Hg.; a
self-addressed envelope with 13-cents postage
would be sppreciated,

must file an application prior to administering
each Novice class written exam. and Novice
¢xaminations will be avaiiable only in accor-
dance with the rule,

ATV REPEATER WAIVER
EXTENDED

Back in January, 1974, FCC issued 2 Special
Temporary Authorization (STA) waiving Sec-
tion 37.61{c) to permit amateur repeater
WR4AAG to retransmit television signals of
other amateur television stations in the Wash-
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a Rk = 3L
Fred Hammond, VE3HC {second from left),
here received the ARRAL Certificate of Merit
during a testimonia!l to Fred's 5@ vears in
ham radte and his many good turns for
athers. A highlight was the reading of a
letter from Canadian Prime Minister Pietre
Trudeau by the Honorable Frank Maine, MP
{second from right}. ARRL Vice President
{and IARU President) Noel Eaton, VE3ICJ
(leiz}, made the presentation on behalf of
Canadian Director Ron Hesler, VE1SH.

At far right is Hocco Furfarp, president of
the Guelph Amateur Badio Club of which
Fred is a founder. (Mercury photo)

mgton, DC, arez, This 8TA was rencwed
several times. In response o other requests
for similar authority, a one-year blanket
waiver of Section 97.61(c) was issued ef-
fective February 27, 1976, to allow such
operations at any +50-MHz repeater station.
On Februgry 23, the Commission ex-
tended the blanket waiver until February 27,
1982, or until the release of a Report and
Order in Docket 20777 dealing with television
repeaters and bandwidths in the 420- to
450-MHz band, whichever comes first.

WC CALLS IN ERROR

In late February several hundred Amateur
Radio Service vall signs in the 10th call area
were erroneously assigned the prefix “"WC.”
According to the Commission’s rules, that
prefix is to be assigned only to stations
licensed in the Radio Amateur Civil Emer-
gency Service (RACES) The FCC said it
would seon currect these call signs to the
proper “WB” or “WD" prefix, but amateurs
holding WC# calls may continue to use them
until the correction is received.

Joe Tamezyk, WRDBC, of Minneapolis, re-
cenved doubie recagnition at a meeting of

the Upper Midwest Chapter, GCWA; a QUWA
certificate attesting to 50 vears as a licensed
operator and a piaaue marking 50 years of
ARRL membership. Gar Andearsan, K@GA,
director from the ARRL Dakota Division
lleft}, makes the award for the League.
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MINOR RULES CHANGE

Up to now, an amateur changing his per-
manent station location has been required to
file for modification of his license before
going on the air, and in any case, whether on
the air or not, within four months. As part of
the Commission’s program of “deregulation,”
the second half of this rule has been dropped,
effective March 23, 1977, The rule now reads,

“07.95(a) (2) When the authorized fixed-
station operation location i changed, an
upplication must be filed prior to any opera-
tion in accordance with Section 97.47.7

Licenszes have a continuing obligation, of
course, fo Keep the Commission informed as
to their current mail address; several amateurs
have faced revocation proceedings recently
hecause they did not repiy to Commission
correspondence. This notitication does not
require a2 Form 610, but simply a letter
stating the new and old name and/or address,
call sign and class of operator license.

SCHOLARSHIPS OFFERED

The Foundation for Amatewr Radio, Ingc., a
nonprofit cunfederation of amateur radio
clubs in the Washingtan, DC, area, has an-
nounced the availability of scholarships for
the academic year 1977-1978. In addition to
the three which have been offered in the past,
there is a new scholarship, sponsored by the
Radio Club of America, which will be ad-
ministered by the Foundation. All amateurs,
wherever resident in the U8, who hold an
FCC livense of at least General class, can
compete for ooe or more of the awards if
they plan a full-time course of sfudies beyond
high schoel.

The Jaohn W. Gore Scholarship pavs $750.,
Applicants must intend to pursue a career in
electronics or ¢ relaled science and have
completed ai least one yeur in an aceredited
college or university toward a baccalaureate
or higher degree. Preference will be given to
residents of the District of Columbia, Mary-
land and Nerthern Virginia.

The Richard €. Chichester Scholarship
also pays $750. Applicanis must be members
of the ARRI. and be sponsored by an
ARRL-affiliated club. There is no restriction
on the course of study, but applicants must
be enrolled in or have been accepted by an
accredited univerdty or college and intend to
seek a baccalaureate degree, Preference wili be
given to residents of Uhio, Kentucky, Indiana,
HHnois, the Digirict of Columbiy, Maryland
and Northern Virginia,

The Edwin 5 Van Deusen Scholarship
pays $250. Applicanis must have been ac
copted or enrolied in an accredited two-year
rechnical sChool and jatend to seek an as
sociate degree in a sdence-related ares. Area
preference is the same as the Gore Scholar-
ship,

The Radio Club of America Scholarship
also pays 250, There is no restriction on the
vourse of study, but gpplicants must be
sprolled in wr have been accepted by an
qocredited  university, wollege or techoical
school and intend to seek at least an associate
degree, There is no area of preference,

Application ferms can be requested from
FAR Scholarships, 5i0] Hampden Lane,
Bethesda, MD 20014, Reguests must be post-
ruarked prior to June 1, 1977

The Foundation is deveied exclusively to
promoting the interest of armateur radio and

ta scientific, literary and educational pursuis
that advance the purposes of amateur radic

RFI BILL INTRODUCED AGAIN

Senator Barry Goldwater, K7UGA, has agal
introduced 1 bill to pive FOC authority ¢t
gngure that vonsumer clectronics «device
manufactured or sold in the L5, have ad
quate protection asgainst radio-frequenc
interception. We started to write un explan:
tion of the bill, but then found that th
Senator had said it better than we ¢ould! Her
are excerpts uf his remarks from the Cor
gressional Record of March 2, 1977, followe
by the text of the bill:

Reducing Radio-Frequency Interference with
Home-Entertainment Products

Mr. Goldwater. Mr. President, it is ol
vious that citizens band radio has arrive
‘There are eight million CB stations in oper:
tion right now and 20 million CB user
Almost another million persons seck licenss
every month . , .

One serious problem raised by the growin
pumber of CB sets is pussible interferenc
with radio, TV aud stexeo sets and othe
home electronic equipment. In fact, the prot
fem might be called a giant one. {he Feder:
Communications Commission inforns me it
now receiving complaints  ubout  radic
frequency interference tn  liome
entertainment equipment at « rate of abou
200,000 2 year. . . .

Now, understand that this is only the ti
of an iceberg. The FCO has made studie
which prove that there are at ieast 14 oths
people in the same neighborhpod as eac
person who files a complaint who are at
noved by the same problem. This factor afon
would hring the total number of persor
adversely affected by radio-frequency intc
ference up to about 2.5 million. . . .

Thus, the true dimension of the prablem .
gigantic. There are many, many millions «
citizens who are troubled in their daily livs
by annoving and distuptive interference f
the praper operation of eiectronic eqtipmer
in their homes as a result of the susceptibilit
of such eyuipment to radio-frequency «mi
RIOHS,

Mr. President, some K0 percent of th
problems §am talking about are related to th
operation of B stations, Another seve
percent of the problems sten from tk
speration of stations Heeiised in the amate
service.

What is not commonly understood is th;
the great majority of these vomplaints resu
from defects in home electronic equipmer
that pick up signals they should not receiv
in fact, the FCC has found i past years th;
30 percent of 4l televiston-interference pro
fems can be cured only at the televisic
seceiver. Lnterference has not been caused b
the CB nr amateur radio tranzmitter; it h:
resulted from basic design defects in the T
set itself.

Further, nearly all problems with sud:
devices, such as hi-fl equiptment, phonograph
glectronic organs, and intercoms, ust |
corrected at the set, After afl, if a ncighbor
phonegraph starts acting like 4 shoriwa
receiver, there is usually nothing the CB
ham radio operator can do about it. I
phanograph simply should not act as a rad
receiver.



In short, a major source of the problem is
that otherwise well-designed home-enter-
tainment equipment is not adapted to today’s
urban and suburban environment, The few
small components or filters which would
block out radiofrequency interference are
too often left out by the manutacturers. Later
there is a high service call to install them., even
though the cost of the protective {tem itself is
minimal,

Sume responsible manufacturers already
supply filters for reducing television inter-
ference when cases are brought to their
attention. There is at least one major manu-
facturer and distributor of television receivers
in the United Statzs who now includes the
proper filter in his tuner design; and, in my
epinion, ke has proven that such products can
be marketed at competitive prices. Some
manufacturers of other home-entertainment
equipment recognize a responsibility to the
epnsumer by incorporating the necessary sus-
ceptibility-reducing  components  in  their
cquipment, as well,

A good number, however, still do not.
This is where the bill 1 am iatroducing tnday
comes in. One means of insuring that the
nontechnical public will he offered home-
eirtertainment equipment which s capable of
operating properly in the vicinity of nearby
CB and amateur radio transmitters is to give
the FCC specific authority to require the
inclusion  of  interference-protection com-
ponents in various types of consumer eles-
tronic devices, Thus, 1 am submitting today
legislation which will do just that. . . .

It is my intention that the bill cover
television receivers, a-m and fm rtadio re-
ceivers, tape recorders, bigh-fidelity audio
systems, phonagraphs, intercom systems and
electronic organs. Public address systems
wauld also be reached by the bill.

The legislation is not, however, limited to
the above praducts. In a change from the bill
which 1 introduced last vear, the new hill
drops the restrictive term “audio and visual
electronic equipment™ and substitutes for it
the term “consumer electronic equipment.”
My purpose in making this drafting change is
to reach electronic control devices and warn-
ing devices, 4y well as the zbove kind of
equipment. Home burglar alarm devices are
one type of warning system I have in mind.

S. 864

A bill io amend section 302 of the
Communications Act of 1934 to authorize
the Federal Communications Commission to
vrescribe regulations with respect to certain
electronic equipment that is susceptible to
radio frequency energy interference.

Be it enacted by the Senate and Hotse of
Representatives of the United Stetes of
America in Congress assembled, That (a)
seetion 302 of the Communications Act of
1934 (K2 Stat. 200; 47 U.L.C 302a) is
amended as follows:

I} Subsection () of
amended -

A} by inserting “(1)” immediately after
“gzoverning” i the first sentence;

B) by striking out the period at the end of
the first sentence and inserting in lieu thereof
 and (2) the use of protective components in
consumer  elsctronie equipment which are
capable of reducing interference to such
equipment from radio frequency energy.™;
and

such  section 18

C} by striking out “shipment, uvr use of
such devices” in the second sentence and
inserting in fieu thereof “or shipment of such
devices and consumer electronic equipment or
the use of such devices.”.

2) Subsection {b) of such section is
amended by striking out “ship, or use de-
vices” and inserting in lieu thereof “or ship
devices and consumer electronic equipment or
use devices”,

3} Subsection (¢) of
amended —

A) by inserting “or consumer electronic
equipment”  immediately after “devices”
whetever such terfn uppears in the first
sentence;

B) by inserting “‘and consumer electronic
equipment’ immediately after “Devices” in
the second sentence; and

CY by siriking out “the commen objective
of reducing interference to rudio reception,™
in the second sentenve and inserting in lieu
thereaf '‘the objectives of reducing inter-
ference to radio reception and to consamer
electronic equipment,™

b) The heading for section 302 of such
Act is amended to read uy follows:

such section is

“Interference with Radio (. ommunications
and Consumer Electronic Equipment.”
United States Code: Title 47 Section
302A Telegeaphs, Telephones, Efe,

Section 3024, Devices which interfere with
radio reception: regulations: restrictions; ex-
ceptions

4y The Commission may, consistent with
the public interest, convenience, and neces-
sity, make reasonable regulations governing
the interference potential of devices which in
their operafion are czpable of emitting radio
frequency energy by radiation, conduction, or
other means in sufficient degree to cause
harmful interference to radio vommuni-
cations. Such regulations shall be applicable
to the manufacture, fmport, sale, offer for
sule, shipment, or use of such devices.

b}y No person shall manufacture, import,
sell, offer for sale, ship, ur use devices which
fail to comply with regulations promulgated
pursuant to this section,

¢) The provisions of this section shail not
be applicable to carriers transporting such
devicer withont trading in them, to devices
manufactured solely for export, to the manu-
fucture, assembly, or installation of devices
for its own use by a public utility engaged in
providing electric service, or to devices for use
by the government of the United States or
any agency thereof. Pevices for use by the
government of the United States or any
agency thereof shall be developed, procured,
ot otherwise acguired, including offshore pro-
curement, under United States government
ctiteria, standards, or specifications designed
to achjeve the common objective of reducing
interference to radio reception, taking into
account the nnigue needs uf national defense
and security.

NAB PETITION: ARRL COMMENTS

The MNational Association of Broalcasters has
filed 2 pefition RM-2830 asking HOC o
change the rules of the Broacasting, CB Radio
and Amateur Services so that broadeast and
TV stations could routinely retransmit CB
and ham reports of emergency information,
traffic, road or weather conditions without
specific permission from FCC, NAB dzimed

the change was a relief from a restriction and
thus could be put into effect by a simple
Order of the Commission,

ARRL has filed comments indicating
uneasiness with the proposat and asking that,
if the request is to be considered by FCC,
normal procedures - issnance of a Notice of
Proposed Rulemaking and so on — be ful-
lowed. “The risk of exceeding reasonable
limits for permissible vommunications hy
amatellr stations would not be justified by the
questionable benefit to the broadcaster and to
the general public. The present rules have
been in effect for many years and have been
maost satisfactory,” the comments said.

“COMMUNICASTING”

Some preliminary work via ham radio with
the concept of using repeaters and talk-back
staftons for educational purposes has led to a
petition for rulemaking to establish a new
Community Educational Radio Fixed Service,
preferably within TV channels 70 through 83,
The petition was filed by Dr. Lee Cohen,
WA2RPC, of the Center for Advanced Study
in Education of the City University of New
York and is cosponsored by S, Edwin Piller,
W2KPQ, president of a nonprofit group called
Commuricasting Association of America, Inc.
Exact usage of the new service wouid vary,
being tailored to the community each cluster
of stations would be established to serve.
However, one use would be for televised
lectures by TV repeater, with “talk-back™ hy
students vn an adjacent channel. This would
enable students to “Communicate — Not
Commute.”

For more information, write Dr, Cohen at
33 West 42nd Street. New York, NY EDQ36,
or Ed Piller, at 80 Birchwood Park Drive,
Syosset, NY 11791,

CALL FOR PAPERS:
TECHNICAL SYMPOSIUM

The 1977 ARRL Technical Symposium will
be held on Friday evening, September 16,
1977, at the Tysons Corner Ramada lan, Falls
Church, VA, in conjunction with the ARRL
Virginia Station Conventien on the 1 7th and
18th. This American Radio Relay League
technical symposium is managed by the Ama-
teur Radio Research and Development
Corporation (AMRAD). Both the convention
and the technical symposium are sponsored
by the Northern Virginfa Amateur Radio
Council (NOVARC).

Previously unpublished papers are invited
on all technical subjects relating to amateur
radio. Arcas of interest include propagation.
antennas, {ransmitting and receiving equip-
ment, amateur radio applications of micro-
processors, design and construction tech-
niques, station and shop design, hf tech-
niques, vhf/uhf repeaters, amateur television,
radioteletype, space communications, micro-
wave experiments, or other topics of technical
interest to radio amateurs,

Prospective vontributors are asked to for-
ward informal summaries along with a photo
of the author and a one-page biographical
sikefch of the aathor’s amateur/electronic
background by Jufy 15. Manuscripts are due
by August (5. Please write or call Paul
Rinaldo, W4RI, 1524 Springvale Ave.,
McLean, VA 22101, 703-356-8918 evenings

or weekends. E‘*‘:‘j
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Correspondence

The publishers of QST assume no responsibility for statements made herein by correspondents.

NEW HAMS STRIKE BACK

S K5BA, fellow ham, when vou first keved
up, did you know everything about ham radio
operation? Maybe the inexperienced ham of
whom vou spoke of using 10-2 was making
his o¢ her first contact - with you! Weren
yvou excited and a little nervous when you
made vour first contact? Your unnecessary
comment might have discouraged this new
tlam. Amateurs should give the new hams a
littte more help and a little less criticism. Why
inake ennecessary public remarks? - David
Andrews, WBSVIH and Mark Davis,
WBS3 YEY, Litile Rock AFB, AR

w | am yeite sure that if vou tock a suivey
ahout one out of 10 presently licensed hams
(maybe more) either is now or was at one
time a CRer. } personafly know quite a few
hams who fall into one of those categories. I
hold 2 CB license as well as an amateur
ficense. When 1 got on the air as a ham, it was
difficult not to say 10-4 and 10-20, but
eventually [ learned the ¢ signals and put the
10 codes behind me, U'm sure that when you
first got your ham ticket that vou made a few
mistakes, too. Mr. Maxwell, there are alot of
CBers in my area that are going into ham
tadio: T hope that vou and the people who
feel Tike you da will give us a chance. —
Curlene Healey, WBIBTY, Pittsfield, MA .

TNX FER THE QSL

o i owould like to thank you for the super
SL service which vou are providing. When 1
received vour postcard acknowledgement of
the receipt of my cards [ was really amazed to
jearn how rapidly vou handled my cards and
got them on the road to their overseas
destinations. For this kind of service I am
very grateful. — Frank Mitchell, K4KA, Fulls
Church, VA

PLEASE REPEAT????

1 Perhaps call-sign proliferation has gone too
far. This past weekend [ stopped sending
when my eve fell on the check-slieet entry of
the station [ was replying to.

He swiftly sent a guestion inark, and I as
swiftly returned “B4." *B47” he asked. |
replied, B4 SRI1."

well, you could almost see his helpless
shrug . . . and then the station sent “B4SRI
539150,  William Nightman, W4XR, Rich-
mond, VA

DUES BLUES AND VIEWS

5 | am not a *loval supporter of the Leagus”
— just the opposite. The ARRE has done
more to kill amateur radio over the years than
any other factor. The only reason 1 am 4
“member’ is because of gift subscriptions for
the past 15 years, and £ have tried fo
discourage these without success. -~ (4, WA
Fyler, WOIT, Lombard, IL

o Just a line to let you know that this will be
my last year as an ARRL member due to the
increase in dues. feu Delucg, WB2AKP,
Brookiyn, NY

g6 HOST=

5 1 wish to commend ¥ou on an outstanding
job — 8T has never heen better, and the
[xague’s activities concerning WARC are truly
commendable. 1 recently got a letter from
Headguarters offering membership extensions
before the dues rose to $12. As a college
student, I can only afford three vears’ worth,
but | consider it an investment in amateur
radio, small as it may he. — Donald Button,
WA2IMD, Newark, DE

t 4 feel that yvour urganization is worthwhile.
However, at the present time, 1 stress the
viewpoint that you are taking advantage of
your situation as 2 monnpoly, Such is evident,
in your recent inflation of membership dues.
Az a result, 1 must refuse fo support such an
urganization. John  Christopher Fargas,
WB2V V'V, Peart River, NY

u Cost-conscious ARRL? How much did it
cost to send the January 1977 letter and
publicity material o League members patting
vaurselves on the back and announcing a dues
increase to defray expenses of recruiting more
amateurs? LUnless we get more frequency
allocations or hopefully keep from losing
more, vou are valy compounding the prob-
lem. Finding a clear frequeney is hard encugh
without vour Club and ¥raining Department
spending maore trying to make it worse. Apply
¢ost consciousness in administration and you
might not need to increase membership fees.
Besides, {ST isn’t worth more; there is so
much technical matter that 1’m beginning to
get a complex thinking i must be the vuly
Advanced who can’t understand it.

How does it feel to have rocks thrown at
your glass house? Will the ARRL ever stop
throwing bricks at the ¥CC and learn that
more flies can be caught with honey than
vinegar? — Warren Smith, WBRGTL, Colorado
Springs, CO

% perhaps vou engineer types profit from
setting up exclusive classes of licenses so you
dun’t have to share vour band space with the
low tvpes who can't whip up a junk-box
GO in 12 minutes, bt out here in the
hinterland, the vnwashed multitudes are still
pladding along without nine supergrade extra
special licenses, and somehow we are all
getting along without being able to load up on
the snoh portion of the band!

Yo, for all practical purposes, the ARRL
may be fine for you, but as far ay | am
concerned you can hang it where the sun
doesn’t shine. Fred Carroll, WAICSG,
Frankfort, ME

o | pecently received wour letter informing
me of the price rise in ARRL membership. t
seemn to remember recently that the ads said
that the new size @87 will help us hold the
price line and hetter serve the amateurs. it
seems to me vou have done neither so 1 will
not renew my membership, - Claude Still,
WESSVS, Abilane, TX

rn §f wonld like to express my appreciation to
vou for what is happening at Headyuarters,
The ARRL membership s to be prowd of the
way things are happening.

There are new publications, materials,
training aids and programs for both the
newcomer and the ofd-timer. There is an
enthusiastic interest and concern for those

seeking ham radio and an equal enthusiasm
and concern for those glready active. | first
regeived my Novice in 1959 and passed the
Technician the same year. In (966 1 made
Conditional. Then there followed sporadic
interest and actlvity on my part.

Thanks to vou and your staff, 1 rejoined
ARRL two years ago, flew to Anchorage (600
nuiles) and passed the Advanced. Therefore, E
am applying for life membership.

1 just wanted you to know that 1 for one
am proud of the way the League is growing
and improving. Keep up the good work. .-
Faut Arvin, KL7FBU, Sithka, AKX

i am verv glad to be a member of the
ARRL once again. Boy, it sure takes a long
time to pet a ham license from the FUC, but it
is worth the wait. L finally was able to get 59
together for my Jues. | am loaking forward fo
petting my first copy of @87 in a long time,
since 1 am really behind in what is going on. [
witl have my next vear's dues in before this
vear’s runs out. Belteve me, | am proud to be
a ham and an ARRL raember. 4/ Carpen-
ter, WABREC, Spencer, W¥

1 Reeently, due to u slight illness, { had the
opportunity to read the last few issues of (387
from cover to cover, Most enthusiastically do
[ support your management of the League
and urge that vou continue to follow the
same line of reasoning that is now controlling
yvour decisions. With your help i now hold an
Advanced license. Please regew my member-
ship. - Fred Lanyon, WBQOTP, Lemay, MU

1 have repewsd my membership far one
more year at 39. Fven at $12 it is a bargain, -
Jim Armstrong, WBQT'DX, Mission, K5

THE JOY OF HAM RADIO

2 | just read that some psychologist says thal
(B is breaking up marriages. | never heard oi
3 ham busting up his marriage over ham radic
- maybe his rig or even his house, but not hi
martiage. There isn't a2 woman on earth wortl
tiam radio. Who knows . . . [ have to cut thi
letter short. The war Jdepartment just cam
home from Bingo with that broke look on he
dial. - Chuck Waugh, KINSN, Philadelphia
B4

CRIME AND PUNISHMENT

7 Last night [ copied a buolletin which mad
me a little sud around the edges. [t said th
ECC was proposing to ban “the sale o
manufacture of any amplifier covering the 24
to 35-MHz range,”

Mow we are to be punished for th
[awbreaking of a few UBers? This ruling, i
put into effect, will penalize the Amateu
Radio Service whose members are entitled t
use 4 Kkilowatt of power on 1 maeters an
who, according to the FCC, are “our bes
pehaved service.” The FCC has adopted th
“whipping boy™ concept! Surely, it s beneat
these folks to resort to punishing their “he:
behaved” for the acts of a few vpstarts! Ther
Ras to he better way than this, -~ haries 4
Ruyver, WBRQBTD, Des Moines, 14



YL News and Views

YLRC ltaliano Elettra Marconi

The YLRC italiano resulted from an idea to
unite the Italian women umateur radio opera-
tors. In 1969 IXPLH, Hildegarde Peilicone
Goldstein, felt that there would be more
feminine interest in amateur radio if the YLs
were better acquainted with each other and
with women amateur radio eperators in other
countries, With this jded in mind, 24 of the 36
YLs who then held licenses met in Rome in
September of 1969 to organize the YLRC
Italiano, Shortly thereafier in September of
1973, the Princess Flettra Marconi permitted
the club to adopt her name and became its
Henorary President, Membership in this rapid-

YLRL TAPE TOPICS

The YLRL sponsars a special project for blind
Y1 operators. The club’s Tape Topics Chaig-
men tape the contents of Y. Harmonics, the
ofticial club publication, as well as Q8T “YL
News and Views” and other related YL
information for sightless Y1 operators. In
Canada a similar program is sponsored hy the
Ontario Trillivms.

NEW HARMONICS COLUMN
PLANNED

YILRL Harmonics has added an afifiliated-club
columa for news of chub activities to be
included in future isgsues of the magazine. Eila
Russell, WASEHRS, hay been appointed editor
uf this new column.

*¥ L Editor, QST Please send all news notes
to W3IWRE's home address: 305 N. Lian-
weliyn Ave., Glenolden, FA 19036,

NYC-YELRL January luncheon meeting. Top
row {-r}: Huth Garretsan; Helen Horbstman,
WAZ2LBU; Bea Schwartz, WAZRST; Ruth
Kalish, W2IGA; Amy Samuels, W2ELIL;
Helen Zuparn, Center row: [rene Putzer,
WBZLWG; Chnis Havcock, WB2YBA;
Madeline Greenberg, W2EED; Ruth Schiitt,
WAZRIX., Front Row: Patti Wiener,
WA2RRIL; Nancy Iscaro, WAZGKT and the
two WAZRRI Jr, ops. (W2FEO photo}

ly growing club is now over 100,

Fhese Y Ls sponsor an intra<club contest to
encourage on-the-air activity among members
as well ay other contests that are open to all
amateurs. In 1976 they sponsared a special
project to help preserve the Venetian art
ohiects through their “Let’s Save Yenice”
vertificate. The beautiful WAIYL certificate
appeared. In 1971 and is available to all
amateurs submitting proof of contact with
Italian Y1s.

YLRC ltaliano members are particularly
anxious to work amateurs in this country so

Meet L.outse Evans, WBBAUK, with her
twacher, WBGUSB. Louise passed her General
class in just 16 weeks and then took only

32 weeks 1o Upgrade to Advanced class,

CLARA 10TH ANNIVERSARY

The Canadian adies’ Amateur Radio Asgzo-
ciation is celebrating its 10th anniversary with
a2 miniconvention within the ARRL National
Convention in Toronto in June, The (LARA
theme is international Y1 friendship. Plans
include a forum, guest speakers and gz special
hirthday luncheon to be held on Saturday,
June 3, 1977,

CTARA will sponsor a hospitality room at
the Convention for the relaxation of all
winmen who attend the Tune affair. There will
be g separate program and luncheon for the
wives of amateurs who attend the ARRL
Convention.

For those YLs who wish to attend the
CLARA luncheon, a separate reservation from
the Convention reservations should be sent to
the Chairman VF3HAIL

CLARA plans for all women who attend
are excetlent. See you thers.

{RELAND’S YLS

Treland has added another eounfry to the
rapidly growing Y1 map with two Yis,
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Conducted By Louise Moreau,* W3WRE
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to promote such contacts they sponsor tapes
in Halian and English for those members not
too fluent in English. The tapes illusirate
most types of contacts from contest through
QRO so that the gals can recognize them,

The Yis work comfortably en cw and
RTTY sgince they van translate as they work.
Yet for those who do work phone, the
membership has sent us a major request
saying, *'Pleage remember to speak very slow-
Iy as talking is much easier than understand-
ing a language other than our awn, and we
want to become well-known to the amateur
vadio community.”

EISCG, Miss B, Babe and EI7TCW, Mrs. Claire
Dixon, This increases the list of countries
with women amateur radic operators to 118,
s0 far a8 we have been able to find them in
the Caltbook Magdrine.

1977 YLISSB CONVENTION

The YLISSB has anncunced that the 1977
Convention will be at the Tri-Are Travel

Lodge in Salt Lake Ciy, June 23-28, 1977,
The convention will inciude technical
sessions, many phases of amateur operation,
forums and a business meeting. For those who
may bhe interested. all reservation requests
should be sent to V. Mayree Tallman, K4ICA,
428 3.W. I8th Roud, Miami, Florida 33127
e

VE3HAL, Ann Nutter, CLARA vice presi-
dent, is the busy shairwoman of the women's
activities as well as of the entire CLARA
cefebration at the ARRL National Con.
vehtion in June.
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nternational News

Conducted By Bruce A, Johnson,* WABIDN/WATZQP

Greece: Ancient Ideals and Amateur Radio

While sitting i a park overlooking Athen's
famed Acropolis une wartn afternoon in
January, this writer couldn’t help but recall
with pleasure the many stoties that have come
down the centuries about the ancient Greeks.
Two qualities which vied for first place among
the classical Athenians were communication
and self-development, How fitting, then, fo he
able to report this month that the Radio
Amatetr Assoctation of Greece hag success
fuily vonvinced the (Greek government to
averhaul the Amateur Radio Scrvive in that
couniry, and to once again conduct examina-
tions for applicants.

Due tu political turmoil, and some un-
pleasant effects on amateur radio, the JARU
society (RAAG) asked the government to
treeze amatenr exams temporarily. This was
accomplished on June 6, 1972 - and there
hasn’t been a new Greek ham since! But in
Qctober of that same year, a whole new law
was drafted concerning the Amateur Radio
Service in Greece. 1t finally became effective
m April, 1976,

The first exams were given in March,
1977, and there were hundreds of anxious
Creeks waiting for that magic date. In oxder
to iake the exams, the applicant must first
gshow that he holds a certificate from RAAG
{see below), This certificate proves that the
applicant has successfully completed a course
in radio theory, regulations, code and vperai-
ing procedures. Then, and only then, the
applicant {akes the test for the Class C
license: a basic theory test and a 40 character-
per-minute code test. If he succeeds, he may
upgrade his license five vears later, progressing
from 50 watts to [S0. When he or she murns
25 vears of age, the top class of license {A)
is available in exchange for a fough exam
and a 60 character-per-minute test. The re-
ward: 300 watts tnput power (the maximum
allowed in Greecei on the standard hf bands,
plus 2 and 1-1/4 meters,

The 3.5 to 3.6-MHz band was only
recently allocated to Greek amateurs by their
government, and the SVs are eagerly showing
proof through regular use of the band that the
allocation was well deserved.

CEST BON: 160 METERS
AND 2-METER REPEATERS

President Jan Coussi, F9FF, writes [rom his
headquarters of the Reseau des Emetteurs
Francais in Pasis that the French government
has at long last granted the 160-meter band to
the radio amateurs of France, along with
permission to establish 2-meter repeaters!
Many months of wautious negotiations
preceded this announcement: lengthy meet-
ings, painstakingly drafted documenis. patient
gxplanations o the government about the

*International Services Assistant, ARRL
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The bearer of this certificate is entitled to take the exams for a Greek amateur license. He has
successtilly completed a course in amateur radio theory, regulations, code and procedures

from the |IARU society of Greecs,

Vhi activity? Plenty, Repeaters are being
built around Athens, as well as northern
Greeve, and a new VHF Society was born last
year. Affiliated with RAAG, almost every
RAAG member has been drawn info the VHF
Society by the contagious enthusiasm shown
by these vhiers.

A more amiable and hospitable group of
hams would be hard to find. RAAG officers
are anxious to have foreign amateurs visit
Greace, and make marvelous hosts, But, even
better, they balance their amiability with
effective management,

With WARC-7% drawing so close so fast,

needs of the French amateurs.

“We stili have much to do,” writes the
French [ARU society, “hut we must work
slowly with diplomacy in erder to reach our
destred goals. Looking toward WARC-79,
these two authorizations symbolize the
optimism which we hoid, as we press oo in
our tesponsibilities for defending the Amateur
Radio Service.”

How many amateurs have stopped to
consider just how intricate such negotiations
vall be? Frequenily, scores of government
employees must be educated shout amateur
radio and the vital role it plays int a nation’s
relationg with the world. The achievements of

the Greeks have made significant progress in
re-orienting their national Ministry of Conr
munications foward very favorable support of
amateur radio. They even anticipate baving ar
amateur appointed full time ta the Greel
delegation to WARC in 1979. Fheir weekls
contacts with the Ministry are going fa
toward making certain that the Amatew
Radio Service in Greeee can fulfill at Teast twe
of its public goals: the advancement o
communication and international goodwill
and the providing of » skilled corps o]
self-training, self-developing technicians.
RAAG, kullo!

the Freoch uymateurs wil go far  towar
helping the entire ioternational Amateu
Radio Bervice ut WARC-79, Merci!

Q0PS!

If you're wsing the Brazil prefix map tha
appeared in this column in the March issue
vou may have noticed that there are two PY!
regions. The southernmost one is the state o
Minas Geras, which should bear the prefi
PY4. Qur apologies to our Brazilian friend:
and our thanks to eagle-syed WA4MDS.



FV Repeater News

Summertime =Vacation Time

Vacation ¢ime, that time of the year we all
look forward to is rapidly approaching. For
many of vou, it will be your first chance to
use your fm rig on some other repeater than
vour local one, In case you don’t Know or
haven’t looked lately, the woods are full of
repeaters. In some areas of the country it is
now possible to travel many hundreds of
miles and always be in range of a repeater.
We're now af work on the latest edition of the
ARRL Repeater Directory (and it promises to
be a big one). The directory will be free (just
postage), s0 watch WI1AW bulletins for the

SPORADIC-E TIME

We mentioned above that it was vacation time
- summertime -- which is also sporadic-E
time when the ionosphere likes to play tricks
uwn us, particularly with 10, & and 2 meters.
Dot be alurmed for example, if vou are
driving around Albuquergue and all of a
sudden start hearing a Lunch of W63 on the
local repeater. They aren’t Iocal jokers pulling
vour leg; they reallv are California stations
whose signals are reaching vou via the jono-
sphere and sporadic-E propagation,

Sporadic E is more common across the
southern section of the country but it can
take place anywhere, On 6 meters for exam-
ple, it is so common between the West Coast
and Texas that hams have come to expect
openings every day. If vou run into such an
Qciaening on 2 meters, don’t forget the simplex
{direct) frequencies. You might experience a
pleasant surprise by going simplex and calling
Q. (By the way, for any newcomers to
amateur radio who have never worked low
frequercies, CQ 8 a general call to all ama-
teurs and sHF a4 good way fn let other
amateurs know: you are looking for a con-
tact.)

It would be appreciated it you [og any
sporadic-E contacts and send the information
along to Bill Tynan, W3X0, who conducts
our "World Above 50 MHz™ column, dnd if
vou are 4 220-MHz operator and run into any
urtusual skip condition by all means let Tynan
or ARRL hy. know. Sporadic E on 220 is
samething we have been trying to pin down
for some time and what with all the repeaters
now operating there, we should be able to get
soine goud information about the band,

60 dB DOWN?

You'll be reading about it in “Happenings,”
but the FCC just changed the rules, effective
date April 15, cuncerning purity of emissions.
The part that greatly affects all vht operators
is 97.73(b) which states that transmitters, 35
watts or maore, operating above 30 MHz and
helow 238 MHz must have ¢ll spurious signals
attenuated at least 60 4B, In cage vou ain’t
fooked lately, that means @/l amateur com-
mercial and homemade gear we know of
wurt't meet those specs. Repeater transmitters
using Juplexers shouid hit 60 dB or more
without problems but us users — no way!

It appears that strip-line filters, and other
types of filters are going to become g way of
life with us. We’ll be going into greater details
in later issues of QST dbut we thought you

*VRAC Liaison, ARRL hq.

availability date.

Since fm-repeater work is still a new thing
o many amateurs, it is worthwhile passing on
a few operating hints, particuiarly if yvou are
traveling. For starters, always keep in mind
when using a strange repeater that you are the
visitor, Guide your operating habits as if it
were your own station you were using. it may
be a cliche, but the best advice in this case is
to do unte others, etc.

The use of autopatch varies greatly from
area to area. Generally, the repeater with
autopatch reserves the use of autopatch to its
own members with the provision that visitors

would like to &now that we know of #o tigs
that meet those specs now,

HOW TO REPORT AN EMERGENCY

As more and more repeatets install autopateh,
more and more amateurs will be using the
Bystems to report emergencies to the police,
in our travels sround the country we have
listened to many repeaters and their auto-
patch systems. Some do 4 good job and some
— well - some are pretty bad. 1t is just as easy
to do a good job and here are some suggested
euidelines, First, state that you are an ama-
teur radio station making the report (we need
all the credit we can get).

1Y “This is amatewr radjo station ..... ”

2) “I would like to report a traffic acci-
dent” {could be a fire, etc.}.

3 “At” (It is important here to take yvour

Conducted By Lew McCoy,* W1ICP/WR1ABH

are welcome but the patch must be accessed
by a club member. When in doubt, ask!

Most important, while your own repeater
group may not mind long-winded trans-
missions, many repeater groups frown on such
operation. If someone calls you to task, don’t
be upset - it i3 rhedr operation and they have
every right to run the system the way they
want. In fact, it’s a good idea to do some
listening before coming on the air. In that
way you'll get an idea of how the repeater
works, and you'll be less likely to put your
foot in your mouth.

time and give the focation as precisely as
possible).

4) It is a good idea to provide as much
additional details as you feel are needed. If
you ithink an ambulance is required don't be
afraid to say so: let the palice make the final
judgment,

MORE RFI PROBLEMS

In letters sent by Ilinois Bell to their mobile-
telephone customers 4 warning was given to
all radio users in or near a 1977 Cadillac. The
cruise-control feature of these cars is affected
by strong «f fields and can cause u sudden
increase or decrease in its speed.

Bell warns to try to avoid using meobile
telephones or radio transmitting equipment if
you notice you are near a '77 Caddv, Ama-
teur radio operators should take this advice
seriousty. — Western Area FM AR.C. bulletin

The two photographs show the installation of Cabalte Mountain repeater site, Flovd
Chowning, KELAMRSASE, is the trustae of this 16/76 machine. Caballo Mountain is
located 11 miles southeast of Truth or Consequences, New Mexico.

The tower is 50-ft high and has a Hustler antenna on top. Lower down is 1 450-MHz
Yagi. The repeater is equipped with emargency pawer (batteries at bottom of rack}.
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Coming
Conventions

May14-15

Mississippi State, Jackson, MS

May 21-22

New York State, Rochester, NY
May 21

Wisconsin State, Lake Delton, Wi
May 28-29

Tennessee State, Knoxville, TN
June 35

ARRL National, Torania, Ontario
June 18-19

Georgia State, Atlanta, GA

July 2-3

West Virginia State, Jackson’s Mill, WV
July 9-10

Roanoke Division, Norfolk, VA
July 30-31

Northwestern Division, Seattle, WA
September 16-18

Virginia State, Falls Church, VA
September 23-25

New England Division, Hartford, CT
September 24-25%

Belta Division, New Orieans, LA
Qctober 7-9

Midwest Division, Wichita, KS
Octobex 71-9

Southwestern Division, Santa Maria, CA
October 8-9%

West Gulf Division, Austin, TX
October 15-16

Pacific Division, San Mateo, CA
November 19-20

south Florida Section, Clearwater, FL

#Date Change

NEW YORK STATE CONVENTION
May 20-22, 1977, Rochester, NY

The New York State ARRL Convention/44th
annual Rochester Hamfest will be held the
weekend of May 20-22 at the Monroe County
Fairgrounds near Rochester, NY.

Activities begin un Friday at the Roches-
ter Marriott Inn (hotel headguarters) where
an evening Funfest in the main baunquet hall
begins at 7 P.M. Famous guitarist, Alvine
Rey, W6UK, will entertain, Club groups,
tnanuiacturers, distributors and publishers

Hantest
Calendar

Californiaz The 22¥nd annual West Coast
VHF Conference is May 13-15 at the Miramar
iHotel on the beach in Santa Barbara. Features
include technical and operating-oriented
gessions for beginners and advanced vhfers,

70 OS%

wiil have open house suites on Friday evening
at the hetel.

‘The huge flea murket at the fairgrounds
will begin to take shape on Priday afternoon.
Flea-market parking spaces will be available
continuously from Friday afternvon though
Sunday afternpon. The outdoor flea market
will operate continuously, weather, light and
shoppers dictating hours. The indoor flea
mazket will open at 7 A.M. Saturday and
operate until 5:30 P.M,, then reopen at 9:3u
AM. on Sunday.

The huge Dome Center (where commer-
cial exhibits and programming are located) at
the fairgrounds will open at % AM. on
Saturday. FCC tests for Technician and Higher
classes of exams begin at 9 A.M. Completed
FCC form 610 should be sent to FCC, 601
Market Streei, Philadelphia, PA 19106 no
later than one week prior to the convention.
The form must be marked *for examination
at Rochester Hamfest.” FCC will send confir-
mations und exam {imes,

At 7 P.ML activities return to the Marriott
where the annual awards banquet will be held,
and at midnight, the Royal Order of the
Wouff Hong ceremonies take place.

Sunday, at 8:15 A.M., an old-timers buffet
breakfast will be served ui the Marriott. A
program will be presented at the breakfast,
after which activities return to the fairgrounds
for the day.

Advance registration, $3.50; registration at
gate, 54, Advance registrationcloses May 14.
Banquet tickets are $8.50. Unlimited outdoor
flea-market space is available at 31 per park-
ing space. Indoor tlea-market gpace is $5 per
{able, per day. A limited number of camper
hookups wte available flee on a first-come,
first-served basis.

For fhe ladies, buses will operate bei{ween
the fairgrounds and Rochester’s famous Mid-
town Plaza where women may shop and
gightsee nn Saturday. At 3 P.M., a fashion
show and tea will be presented in the Fop of
the Plaza Restaurant at Midtown. Buses will
make a4 return run to the fairgrounds. Other
programe for the ladies ure slated.

Ticket orders and information requests
should go tv Rochester Hamfest, Box 1338,
Rochester, NY 14603,

WISCONSIN STATE CONVENTION
May 21, 1977, Lake Dielton, WT

A day of fun is in stoze for Wisconsin and area
hams attending the 1977 ARRL Wisconsin
State Convention, sponsared by the Yellow
Thunder ARC, Inc.

Forams beginning ai 18 AM. include
VHF Repeater {featuring A Repeater fs &
Repeater™), club officers, Navy-Marine Corps

plus the traditional receiver noise-figure and
antenna-gain measurements, Repistration is at
6 P.M,, Friday, Full day of technical sessions
starting at % A.M., Saturddy, Dinper Saturday
night. Registration fee is $2 until April 30;
after that 33, Registration forms, hotel in-
formation and further details write Dr, QOver-
beck at the Commumication Division, Fepper-
dine University, Malibu, CA 90265,

#California: The Logkheed E.R.C. Ama-
teur Radio Club’s hamfest is in Burbank at
the Lockheed Employee’s Recreation Club

*ARRL hamfest

MARS, ARPSC, DX (hosted by the Madison,
Wi, DX Club), RITY and an ARRL Forum,
featuring Robert L. White, WICW, ifrom
ARRL headquarters.

it’s a goud opportunity for Wisconsin area
hams $o meet and get acquainted with the
new Central Division BDirector Don Miller,
WONTP, of Waldron, indiana.

There will be a large indoor swap aies,
with tables priced at $1.50 each. For table
reservations, send $1.50) each to Ken Ebneter,
KYEN, 822 Wauona Tr., Portage, W1 53901.

Thete will be another fantastic liats' con-
test with a select panel of well-qualified
judges picking the best liar, to whom goes a
Jarge trophy and a badge.

Ladies activities start at 2 P.M. with games
and a stide show,

Happy hour is 5:30 to 6 P.M., with the
dinner ieaturing the famous Dell View Resort
huffet of chicken and ham plus all the
trimmings. After-dinner entertainment will
star “Happy the Clown,” with eyve-defying
feats of magic and the traditional Clyde
“Coffee” Downing routine, “It’s in the
Book,™

Also, a bearing vontest will be held a
noon, with the best direction-finder receiving
an award, apd 4 hidden transmitter hunt af
2:30 P.M. on 146,94 MHz, Grand award is
Regency HR-2B,

Early bird deadline is May 1, 1977. Regis
tration on convention day, Saturday, May 21
starts at B AM, Registration, $7.25 in ad
vance, $7.75 at door {includes everything)
$1.50 in advance, $2 at door (no dinner). Al
sdvance regisirations to Ken Ebneter, K9EN
For info on hotel accommodations, wiite Del
View Resort, Lake Delton, W1 53940,

TENNESSEE STATE CONVENTION
May 28-29, 1977, Knoxville, TN

‘The ‘Tennessee State Convention/Greate:
Knoxville Hamfest will begin at 9 AM. ur
Saturday and Sunday, May I18-289. As lag
year, autivities will take place at the Knoxvill
Natiomal Guard Armory on  Suiherian
Avernue.

Features this year include zn indoo
ARRL booth, 10-10 booth, flea market
forums, movies on amateur radio, prizes anc
muitiple Q80s. The talk-in will be «n 34/9¢
for 2 meters and 3980 for 80} meters,

A fup banguet, with Peter O’Dell
WRENAS. Public Information Officer, ARR]
headquarters staff us speaker, will be hel
Saturday evening at the Howard Johnso
Motel, West Hills exit of 40175, Dinne
reservations must be paid for in advance to J
Melton, 749 Elkmont Road, Knoxville, 1T
37922,

the weekend of May 21-22. Admission i§ 34

Connecticut: The Candiewood’s Amateu
Radio Assoc.’s annual auction and flea marke
is Saturday, May 14 at St. Mary’s school i
downtown Ridgefield. Doors apen 10 A.M
auction at 1 P.M. Admission $1, indoor tabl
space 51: outdoor tailgate space available
S.a.8.e. to K1LQPP for map and info.

#{linois: The Starved Rock Radio Club’
anpual hamfest is Yune 5 at the Burea
County Fairgrounds in Princeton. Moder
buildings, excellent parking, free coffes an
doughnuts from 8:30 till 9 A.M., refreshment
gvailable on the grounds. Camping and traile



space assigned with small reservation fee,
electrical hooleup on first-come basis. Many
moftels, plus numerous historical spots nearby.
Advance registration until May 20, with
s‘a.s.e.vglease; $1.50, at the gate $2. More info
write WOMKS/WRYAFG, RED 1, Box 171,
Oglesby, (L 61348, B15-667-4614, .

Indiana: The Tri-State Amateur Radio
Society’s annual hamfest is on Sunday, May
22 st Vanderburgh County, 4-H Center in
Evansville. Food available, setup space. Talk-
in frequencies are 75/15, 19/79, and $2. For
further info write TARS Steven Harris, R-2,
Box 81G, Mt. Vernon, IN 47620,

Indiana: The Wabash County Amateur
Radio Club’s 9th annual hamfest is Sunday,
May 22. Rain or shine at the Wabash County
4-H Fairgrounds in Wabash. Large flea market
{no table or setup charge), Technical forums,
bingo for the XYL, plenty of free pariing and
Ints of yood food zt reasonable prices. Ad-
vance sdmission $2; $2.50 at pgate, Children
under {2 free. Write Bob Mitting, 663 Spring
5t., Wabash, IN 46992,

Kenfucky: The Kentucky Ham-O-Rama is
Sunday, May 29 (Memorial Day weekend).
Located at Boone County Fairgrounds, Bur-
fington (10 miles south of Cincinnati on [-75
Burtington exit). Features: indoor exhibits,
tlex market, refreshments and mose. For info
:}r“e NKARC, Box 31, Ft. Mitchell, KY

oi.

Maryland: The third annual Easton Ama-
teur Radio Society hamfest is.May 22, tain or
shine, at 10 A.M, to 4 F.M, (5 miles north of
Easton, on U.5, Rte. 50 at the Talbot County
Agricultural Center, From the Baltimore or
DC aress, go actoss the Chesapeake Hay
Bridge and follow Rie. 50 eagt for 2 miles
from the bridge. Exact location is between
mile markers 60 and 61.) Hamfest sizns on
Rie. 50, north and gouth, Talk-in on 52 and
146.445/147,045 repeater in  Cambridge,
Some tables both ingide and ouiside, good-
priced refreshments. Lots of room for tables
and tailgaters. Donation $2, with an addi-
tional .‘Ez for tables or (ailgaters. Write
KIONU, Robert [. Roberts, jr., P, . Box
781, Easton, MD 21601, Phone 301-822-0943
after 6 P.M,

Michigan: Cadillac, Michigan’s 17th annual
Swap o’ Shop is Saturday, May 21, at the
National Guard Armory, Cadillac. Free park-
ing, everyvone weltome, Tickets $2. Talk-in on
146,397,

Minnesota: Amateur Fair "77 swapfest for
amateut radio operators and computer hobby-
ists is Saturday, June 4, at Minnesota State
Fairgrounds, Free overnight parking for self-
contained campers. Talk-in on i6/76 and
52/52. Selling from your car or from tahles,
Sume undercover space available. Presented
by the Twin City ¥M Club. Admission $2,
For advanced space reservations, tickets or
info call Gary at 612-644-44%%5,

Nebraska: The Pine Ridge Amateur Radio
Club’s 23rd annuaf hamtest is June 4-5 at the
Fine Ridge Yob Corp Center, 11 miles south
ot Chadron on Hwy. 385, Registration begins

at 2 P.M. Saturday; 10 AM. Sunday. Free
camping. Meals served af a nominal cost.
Swap table, transmitter hunt, eyeball QSOs
and much more. For more info Terry Cogdill,
WBGRMJ, 131 Aan St., Chadron, NE 69337,

New Jersey: The [rvington Radio Amateur
Club’s hamfest is Sunday, May 1%, from 9
A.M. to 4 P.M. at the P.A.L. building, 285
Union Awve., lrvington -(right alongside the
Garden State PRy, at exit 143). Refreshments.
Talk-in  34/94 apd 52/51, Admission $1;
tables $3. For info write K2GQ Radio Club,
P.A.L. Bldg., 285 Union Ave., Irvington, NI
07111 or call Ed, WA2MYZ, at 201-687-3240
evenings.

New York: The Rome Ham Family Day is
June §. Bring the XYL and kids and spend a
great day at the Beeches, Rte. 26, Rome. Over
5,000 square ff of indoor display area and a
giant flea market. For the family we offer 3
free tour of Ft. Stanwix, For the ham we
offer programs, contests, exhibits and techni-
cul presentations. At day’s end, relax and
treat the family to the famous Beeches buffet,
For info write P. O. Box 721, Rome, NY
13440, (Exhibitors are urged to reserve free
display areas now.)

Notth Carolina: The 1977 Durhamfest is
May 2829 ai the South Square Shopping
Center, Durham. T'wo-day flea market under
covered parking deck, Seminars including Lew
McCoy, WI1ICP; bingo and shopping for the
family, Durham FM Assoc,, Box 8651, Dur.
ham, NC 27707,

Ohiot The Champaign/Logan Amateur
Radio Club’s annual flea market is May 15 at
the West Liberty Lion's Park, West Liberty.
Free admission. Trunk sales and tables $1.
Talk-in on 146.52,

Ohio: The Frie Amateur Radio Society’s
annual Vacationfand Hamfest Is Sunday, May
22, at the Erie County Fairgrounds on South
Columbus Ave., Sandusky. Plenty of fleas
market tables, 84 each. 8 acres for trunk sales,
Tickets $1.50 advance; $2 at pate: Flea-
market wvehicles $1. Free framsportation to
Cedar Point Ferry Boat Docks. Talk-in 52 /52,
For info or reservations write E.AR.S, P, O,
Box 2037, Sandusky, OH 44870,

Pennsylvania: The Warminster Amateur
Radio Club's “Hammart,” flez market and
auction is Sunday, May 15, from 9 A.M.to 4
P.M. at William Tennent Intermediate High
School, Street Rd. (Rie, 132, 2 miles vast of
York Rd., Rte, 263) Warminster, Bucks Coun-
ty. Registration $1; tailgating $2 udditional,
Talk-in on 147.69-09; 16/76 and 146,52, For
info write Horace Carter, K3ZAC, 38 Hickory
La., Dovletown, PA 18901,

Pennsylvania: The 23rd annual Breeze
Shooters hamfest is Sundav, May 22, at White
Swan Park, Parkway West, near the greater
Fittsburgh  international  Airport. Western
Pennsylvania’s largest ham event. Amusement
park adjacent to site. Free parking, Contact
WASLUM, 311 Evergreen Ave, Plttsburgh,
FA 15209,

Pennsylvania: The Aunnal Penn Central
Hamfest is June 5, rain or shine at our new
location in Allenwood, Flea market, auetion

and contests, Registration 33, XYL and
children free. Talk-in on 3940 MHz, 37{91,
13/73 and 52 simplex. For info write Clair
Yeagle, WA3QXI, R.D. no. 1, P. 0. Box 224,
Turbotville, PA 17772, Phone 717-437-2595.

Pennsylvania: The Perkiomen Valley Ama-
feur Radio Club’s hamfest is June 5, at the
Perkiomenville sale and auction ground, Rite.
29, Perkipmenville. Tables available for flea
market, Talk-in on 28/88, also on channel 14,
Site i located south of Green Lane on Rte,
29 in the scenic hills of Pennsytvania.

South Dakota: A ham picnic is sponsored
by Medicine Buite Radio Assoc., Rosebud
Amateur Radio Club, and Pierre Amateur
Radio Club on June 17-19 at the Armory,
Chamberland, ARRI, forum, fm forum, stow-
scan and RTTY demonsirations. An auction
with many XYL and harmonic activities.
Food avaifable. Talk-in on 3.955 and also
16/76. Tickeis $4.50 in advance; §5 at the
df?us:nz.4 Info from WBUMZB, Keanebec, SD
5 .

. Tennessee: ‘The Humboldt Amateur Radia
Club’s hamfest is on Sundav, May 22, at
Shady Acres City Park in Tremton. Flea
market, ladies activities etc. For further info
write Ed Holmes, WAIGW, 501 N. |8th Ave..
Humbeoldt, TN 38343,

*Virginia: The Manassas hamiest is
Sunday, June 5, at the Prings William County
Fairgroands, i/2 mile south of Manassas on
Rte. 234, Presented by the Ole Virginia Hams
A.R.C., Inc. with refreshments by Wood-
bridge Wireless, Inc. Admission $3. Gates
opent at 8 A.M. Tailgating $2, cover availahle
in case of rain. Refreshments, special-activities
programs for the entire family; fm clinic —
spectrum  analysis, deviation and power
checks; cw proficiency awards — 5 wpm and
up; dearn how QSL bureaus work. Space for
dealers and manufacturers, write Ole Virginia
Hams ARC, Aftn: Frank Atkinson, K4CB, P,
C. Box 1225, Manassas, VA 22110, Tall-in
37/97 and 147.84/147.24 repeaters. 146.52
simplex and CB channel 1. Camping and hotel
accomtmodations nearby.

Washington: The Fort Vancouver Hamfair
is Saturday, and Sunday, May 21-22 at the
Clark County fairgrounds, 7 miles north of
Vancouver on  15; sponsored by WTAIA,
Ctark County Amateur Radio ¢fub-in co.
operation with WYKYC, Portland Amateur
Radio Club. Camping, contests, swap & shop,
displays, and may other activities. Registra.-
tion 33; write Dorman Stafford, WTLDR,
tegistration chairman, Fort Vancouver Ham.
fair, 3509 E, 2Ist §t., Vancouver, WA 98661,
Checks pavable to Fort Vancouver HamFair.
Talk-in on 2 & 75 meters,

Wisconsin: The Mitwaukee Radio Ama-
tewr’s Club annual auction of amateur eyuip-
ment and parts is Thursday, May 26, 7:30
P.M. at Club Meeting Hail, 7500 West State
5t., Wauwatosa, OUpen to all hams and
proteges. No sales charge or admission fee, No
flea-market dealers. Please tag all gedr to be
sold with sefler’s name and minimum opening

bid. =]

Strays

“THE ANTENNA HERE IS ——"

v Everyoneg is interested in antennas. Even
the typical “formula QSO0 nearly always
includes an exchange of information on the
antennas in use, and antenna discussions rank
high on the ragchewer’s list of favorite sub-
jects, Antenna forums draw the vrowds at
conventions and hamfests. But how much do
we reiienber ubout them ali? 7

Hob Haviland, WAME, makes a practice of
recording  details of antennas used in his
21-MHz O8Cs, He recently took time nut to
anatyze the log data from mote than 500
QS0s between April and December, 1976.
Just oyer half the antennas reported were the
Yagi type, multiband or monoband. Nearly
$0 percent of these parasific arrays used three
working elements. Only five percent were the

two-clement variety, and the rest were Tour
elements or more,

It was rather sorprising to find that the
second most popular antenna was the vertical,
Most were multiband trap jobs, though there
were a few 21-MHz ground planes. Comments
indicated that space (or luck of it) is the
principal factor in their 15.7-percent cepre-
sentation,

The yuad rated third, with just under 15
percent, neurly all of them two-element jobs,
Dipoles were Fairly common, their [1.8 pes-
cent including some “inverted Vs.”

Other antennas encountered were long
wires, 1.8 percenf: W3DNZY trap jobs, 0.8
percentt; 40-meter doublets, alse 0.5 percent:
the Delta Loop, 0.6 percent; and tog peri-
odics, Z1. Specials, and G4ZUs, 0.3-percent

each.

Heights ran the gamut trom 10 feet or less
above ground {two percent, mostly verficals)
i over 120 feet (also two percent, mostiy
atop apartment buildings). Only 12 perceni
were over 80 feet, and two-thirds ywere Jess
than 80 feet up. The average height was
almost exactly 50O feet,

W4AMB has {ried to sce if there is vne
universally good antenna. He has found
interesting variations, but no consistent opti-
mum for 4ll conditions. Even a dipole, and a
fow one at that, can do a respectable iob at
times. Evidence! u rotatahle dipole less than
20 feet above wround was in use at the
part-time Newinpgton location of the under-
signed, during the long ragchew that resulted
in our veceiving this information. And the
power outpui on 2 (-MHz ssb at the time was
under $0 watts, — WIHDQ
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W@@[‘mﬁ [ﬁ]@ﬁ@@ M@ﬁﬂb@x Conducted by Harold M. Steinman,* K1FHN

GRANDFATHERS

Q What exactly Is the “grandfather clause’™?

[ have been licensed over 50 years, and
wonder if I could receive any examination
credit toward an Extra Class license.

A. There are many misconceptions about the
grandfather clause, and there are not many
people today who meet its provisions. It only
applies to people who hold a General class or

higher license today and who held prior to .

May, 1917, a valid amateur radio station or
operator license issued by any agency of the
U.8. guvernment, These people may, upon
request, receive credit for the Amateur Extra
code test, and the Advanced and Awateur
Extra written exams, In effect, those who
qualify under this clause may have thei
General olass tickets “grandfathered” into
Amateur Extra Class tickets, (97,25¢)

). Are there any other provisions under
which epplicants may receive amateur éxami-
nation credits?

A, Not many. Under certain conditions apphi-
cants may receive oredit for the 5-, 13- or
20-words per minute code tests. It vou held
any class of commercial radiotelegtaph opera-
tor license or permit issued by the FCC within
five years priot to applying for an amateur
radio license, you can receive credit for the 5-
or 1 3-wpm code test. (97.25)

Under a more stringent condition, you can
receive credit for the 20-wpm code test. You
must hold a valid First Class commercial
radio-telegraph operator license or any com-
mercial radiotelegraph wperator license con-
taining un ajrcraft radiotelegraph endorse-
ment. To receive credit for the 20 wpm test,
you must hold this license at the time you
apply for the amateur radio license. (97.25H)

@, Is it possible to receive any credit toward
the amgteur written exgmg based on having
passed commercial radic operator written
examst

A, No.

¢, Why not? [ have o First Class radiotele-
phone license. The exam was at least a5 hard
a8 the Amateur Extra exam is supposed to he,
Why can’t T get credit toward an amateur
radio license?

A. Whether the First Class radiotelephone
¢xam is harder than the Amaieur Extra, or
vice versa, i$ not clear, Some who have both
licenses say the vommercial exam s harder;
others say the Amatewr Exfra exam is harder,
What &y clear, however, iy that the exams are
different; particularly the questions om regu-
lations. The exams are sufficiently different
that it is impossible to grant credit toward
atnateur written exams by virtue of having
taken commercial written exams.

COMPREHENSIVE CODE EXAMS

¢ We keep hewring that the FCC s going to
#ive code tests based on comprehension rather
than the one-minute solid copy our of five

* A gst. Manager, Membership Services Dept.
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that is now required. My field examination
point is still conducting the old-fashioned
type test. When will we zee the new style
tests?

A, The new comprehension style code tesis
have atready been ptepared by the FCC in
Washington, DC; however, they have not yet
been distributed to the FCC’s field exami-
nation points. Right now the only FCC
examination point using the new style tests is
the one in Washington, DC.

Q. When will alf the field offices be offering
the new style code tests?

A. Our best estimate would be July 1, 1977.

O How will the new style code test work?.

A. Under the “one-minute continuous-copy™.

code test, the examiner sends: code for a
peried of five minutes. He then checks your
copy to see if it contains one solid minute of
error-free copy. You caunot pass unless you
have copied at least one minute error free.
Under the new comprehension type test,
the examiner would send a typical amateur
message of roughly five-minutes duration con-
taining such things as a signal report, type of
tig, and so forth, During this time you may do
what you wish: Copy down what you hear,
take brief notes on what you hear, or simply
jean back in your chair and take notes in your
head, At the end of five minutes you will be
given iD questions to answer based on what
you have heard, The questions witl be of the
multiple~choice type. If you took notes while
the code was being sent, you may keep those
notes in front of you, You must answer eight
of the 10 questions correctly in order io
receive a passing grade on the code test.

Q fx the comprehengion type code test
harder or easier than the old style code test?
A. We can’t say whether one type of test is
harder or ecasier than the other. We feel,
however, that the new comprehension test is
more in keeping with reality than the “one-
minute error-free” test, Few amateurs ac-
tually copy the vade solid during a QSO;
rather, they iake notes an the content of the
0OS0), Also, many proficient cw operators can
copy the code solid in their heads, but have a
hard time putting the wosds on paper.

Results of the new type «ode fest are
promising, however, In some preliminary ex-
periments that the FCC vonducted to com-
pare the old and new style tests, it was found
that the fuilure rate dropped from 50 percent
to 20 percent,

2 fs it legal for « voluntecr examiner to
conduct the Novice code test using the
compreftension technigue; e, sending &
rypical QSO for five minutes, then giving the
Novice applicant ¢ [O-question multiple-
choice test based on the content of the Q507

A, Yes.

MORE ABOUT EXAMS

(. How long do [ have to complete o written
exam at en FCC examination point?

A, There is no set time limit. You may take
as long as you need, as long as vou finish
before the office closes for the day, which is
usually around £:30 PM. As a practical
matter, exams do not take nearly that long to
compiete, It shouldn't take you longer than
an hour or two to cowmplete each wntten
element.

0. What is an “'element !

A. There are four written examination e¢le-
ments {97.21)}
2: Novice
3+ General/Technician
da: Advanced
4b: Amateur Extra
There are three code examination elements:
la: 5 wpm
1b: '3 wpm
lg: 20 wpm

O If T aiready kave a General class license,
for example, and trv to upgrade to Advanced,
do I have to retake any elements Ive ciready
taken, or do [ simply have to toke the
Advanced written test?

A. You wiill receive full credit for those
examination elements that are contained ir
the class of license you already possess. This
means that if vou have a (General class license
and seek the Advanced, you need only take
element 4a, which is the Advanced writter
exam, (97.25a)

Q) Do I recefyve examination credit for exarw
elements taken by mail?

A. Yes. And this applies to the Novice class
also, This means that, in particular, gvery
Novice has credit toward the 3-wpm code
tesi. 1f he wishes to upgrade to Technician, he
need only take the General/Technician writ
ten exam (element 3. He already has credi
for the 5-wpm code test. ($7.252)

Since July, 1976, the Technician exan ha
vnly heen available at an FUC examinatios
paint. But if you took the Technician exan
by mail before that date. you automaticall;
have credit for the Ceneral/Technician writ
ten exam, and need only pass the [3avpn
vode test to quality for the General wias
ficense. (97.252)

Q. If I fail ¢ code test, what happens?

A. The exam ends at that point; you canno
#0 on to take the written element. Howeve:
you may come back 4s so0n 45 vou want t
try agan.

. If I pass the code test and fail the writte,
element, what happens?

A, Again, the exam ends at that point. |
addition, you must wait @ minimum of 3
days betore you could try zgain, (97.23)

(. If | pass the code test and fail the writte
test, witl | receive credit for the code test?

A. No, The FUC has no provisions for gran
ing such credit. ¥ ou must retake the code te
the next time you appeas tor examination.



row's DX7?

Conducted By Rod Newkirk,* WOBRD

Roasting and Toasting the Earless Wonder

Qur pompous guest stood on stage flexing the
biggest mouth we ever saw, and nothing at all
where his ears should have been. Loda Watts,
chairperson for this year’s 25th annual DX
Hoggery & Poetry Deprectation Society con-
clave, paused nervously for the tumult to
subside in Long Hall, She had reason to be
jumpy; a whizzing red-hot Rettysnitch had

already removed her coiffure, The obese

visitor fook command with an z-m roar,
discussing the octaphonic possibilities of
running eight identical megawatt programs
side by side on 7 MHz. Audie O’Mess shouted
from the gallery:

An unstable ham from Verona
Went weird over fiery corona.

His sneaky black box

And z hairtrigger VOX
Soon fried him inside his kimono.

GETTING 'EM ON THE WALL

Like who needs sunspots? Crummy condi-
tions notwithstanding, those pretty paste-
boards keep bouncin’ around. “QSLers of the
Month” commended int correspondence from
WGIYR, WAs 3LVR 4PSL BFIQ 9FFZ, WBs
VKPP 4WHE STOQ 7DUV 8ZRL and gNOU
for unusually swift and sure confirmational
comebacks inciude A2CSD, C31JX, CESEZ,
CNSAD, COTUPC, CTis DY QN, UXs 1CF
JAL, DJs 2BO 9MH 9LC, DKs 38N sKH,
EAS8s BF C8, EI&CE, Fés BPF EFC, FCIUC,
FGOCXV/EFST, FYTAN, GAFML, Is 1APQ
IPIN SIRM 7LMR §AEH ¢RRW, IK6POY,
ISPBDO, JAs IDFQ TMCU SEZL 5JGY 8Z0
PUH, JELFFW, JHIWIX, JW2CF, KC4AAC,
KL7s HHX KA, KZ58 FR PDN, OH7YS,
OKIMIN, PJ1AA, I'YIS), SPSRH, TF3AX,
TR8B), TU2FH, UASHBC, UBSZBB,
UK2ZGKW, UV3INA, VE2ZAQS/TG, VPs 1FOC
IMPW 2LAW 2MOC 5A, YSSMCO,
W2HWS/VP2, WNSOQOT/TG, YSIO0,
YULAAY, Z3s SJY eME, 4ULITYU, 7P8BC,
IEL6DO,  9)2Bl, 9LICD, 9VISH and
FYS4VT, QSL  aides W2GHK, K2BPP,
WABAHF, VE2KQ and DJ5DAL Any reliables
we overlooked? . . . WA4GKR, WBs 5SBH
and Q@BAL offer to handle QS5Ls for over-
purdened ops at the DX end, the rarer the
better. . . . We perceive confusion in Jdjt-
ferentiating Rhodes, Crete and the Dodeca-
nese. The 18 inhabited Dodecanese isles in-
"‘q::/?ﬁﬂ—\RRL. 235 Main St., Newington, OT
Inllt.

The guest loudspeaker next revealed that
increasing power from 1,000,000 to
10,000,000 watts gives 10 more dB to the
Music for Malpelo Hour, Otto Backitoff re-
torted from the floor:

We sigh as we tile past the bier

Of lynched OM Gadgets von Shmear
Who, taking a snooze,
Kept calling CQs

With a hung-up programmable keyer.

Windbag, swelling indignanily, next dis-
cussed computerization involved in automatic
OSY to the quietest part of the nearest
amatenr band, Y. B. Suchalid retaliated from
up front:

For instance take Bigmouth McRaver,
You'll do all the locals a favor,

clude Rhodes, (SVIIG, RAAG) , . ., I'm
always amazed at the number of DXers who
never convert their local times and dates to
UTC, Their claimed QSO0s are often impos-
sible to find in my log. A very sharp postage
rate increase here necessitates that QSLs
received without sufficlent return postage
must be answered via bureau. Cards accompa-
nied by one International Reply Coupon
receive slow surface mail reply, those with
two or more [RCs get airmail response,
(PYIRO) . .. . A six-month leave and abrupt
transfer put 9J2BO far behind in QSLing.
Patience, please. (W3CV, WBSNDFE) . . . For
QS0s on or atter May I, 1977, QSLs are
welcomed direct to my St. Thomas QTH.
Contacts in Canada and Mexico please include
one IRC, those elsewhere vne [RC for surface
reply, two for ait, (KV4(I) . . . Throughout
the Bicentennial Year [ answered all QSLs on
a daily basis including cards from 1856
Russians. Glad to have WASGAHF take on my
1977 QSLing responsibilities. (KV4AA) . . .
W2BZL is my QS1 manager but I'll be glad to
answer cards received direct if sufficient IRCs
or appropriate mint postage are supplied.
(VP2DD)} . . . Sorry for delay in confirming
ny YP2MNR contacts. The printer lost my
original arder. (WASVNR) , . . Not many
QSL tenders can surpass WSJLWs 20.year
performance as FY7YE's manager. (W81BX)
.« Contrary to widespread misimpression 1
do not manage QSLs for YVE2GLE. (K4GKD)
., . Note that ZS2Mi, call sign for Marion
Istand’s weather station, i85 not issued to

ZL1ABO, left, among New Zealand's foremost DX hunters, radiates
potent rf from Wahai Beach. OM-XY L team ZL3s AAA and AAR
enjoy DX life in Greymouth. ZL1HY, right, maintains high ranking

He gives us a pain
With excessive gain
And sounds like an old plug-in shaver,

Blimpy dodged two curare-tipped Woult
Hongs and boasted of a new jammer so
powerful it doubles as diathermy for seven
health resorts along the Sea of Azov, Osa
Bigstack responded from the balcony:

Promising cards to us all,

A rare one with plenty of gall
Demanded some pay.
We flew there next day

And thumbtacked thte thief to his wall,

We should have held this DXHPDS mest-
ing last winter., Qur gassy guest’s ancient-
modulation arced aver and burst him like a
mammath balloon, releasing enough hot air
for an antarcetic Field Day in T-shirts.

individuals. We manage QSLing only for
252MI operator Piet’s 1975-76 (SOs. The
next ham assigned duty there will make his
own arrangements. (Z36s BBF CE). . . I'm
inundated with cards arriving direct. Please
OSE  only vwian my manager, WAGCEBR,
{TUZEF) . ... K9CSM still holds logs for
activity by MP4s BGR BGW BGY, SVQWM,
‘:’BxA.AD, 9K2s CA CB CC,9V1s O and OX,
(WA4ITI) . . . I regret that some of the gang
worked a bogus 3D6AX last fall. Vic's been
off the air since March, 1976, (WASIEV). . .
Borry - no connection here with portable.
IW1 activity or other such misuse of my call.
(WBBTLX) . .. [ still confirm 1970-7%
DXpeditionary QS0s by DISQT trom T3
EAB TY TZ XT ZD3 5T 51 and 5V locations,
(DLBPCY . . . WB2ZMIC now takes over his
own KG4EY QSLing, (WAZIRS) . . . Please
correct the ZIP on my address in January’s
THow’s" to 18966, (W3KVQ) . . . Kindly
call attention to my new (JSL-managerial
QTH: P. O. Box 73, Edgemort, Pennsyivania
19028, (W3HNK) . . . Uespite contrary indi-
cations [ have no QSLing arrangements with
VRs ur other DX stations, (CETBAL) . . .
Operated KC4AAU from November 29, 1975,
to Pecember 2, 1976, and am quite busy
confirming 17,000 contacts. My replacement
in Antarctica is KTODK. Cards tor current
KCA4AAC QS0s by Fred are forwarded to me
from his home address. My own KC4 logs
didn’t follow me nerth untit  March,

(WBGKIL) , . . With the assistance of Fs 3AT
and 8VJ I recently received confirmation of a

on ARRL's DXCC Honor Roll. Alan, Ross, Zelda and Dave were
amang dozens of prominent DXers visited and photographsed by
VE3AUI on a recent worldwide tour.,
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1968 TTBAN contact. The latter’s present
QYH is supplied for your listing. (W4BRB)

Q)SLs for. my 9J and 3B springtime
action, suffixes unknown at writing, may go
via NCDXF, Box 717, Qakland, California,

DIFLW/SA (via DI2U)

DITRUISNZ (to DITRLY

DKATAJOY (to DKATAY

DKSEC/ET3I, K. Schmidt, P. O. Box $711,
Addis Ababa, Ethiopia

94604, (K4FOK) WA']HRE will tackle DKQGD;'&»T (via DLOIL}
(SLing tor ZK1BA’S latest Penrhyn-Manihiki DLEPC, H. Lemp, An det Kirche 6, D-6364
strike. (WCDXB) . . . CFCI-CK-VC-VF pre- Florstadt 6, West Germany

fixes emanate from Canada, suffixes usuaily
unchanged, (DXNQ) . CAAFW is said to be
sporting a fresh Lyprus ‘label mear 3790 kHz
at 2230 UTC. (WCDXB) . . . HZ1AB opera-
tors Bill and Joe want QSLs via KEPYD and
WA40QO respectively, Other ops may be
reached through DJ9ZB. (DXNS) . . . Rig
trouble at VRIAK held up log transmissal to
KHE6AHZ. No regular Fanning mail service,
(WEDXB) . Note that Q8Ls for Northern
iveland, Scotland and Wales now may be
routed through GI3HXV, GM6éMD and
GW3ANU respectively. (DXN.‘;) . More
WCDXB items: PYTCK battled 50 pounds of
(35Ls after his recent PY@ZAE Trinidad trick.
K6AAR is responsible only for VP2LX con-
tacts of 1972, no others, VKGAC's Macguarie 2DGGISY, Box 1170, Lome, Togo
ﬁontacts probabh{] won’t Ebe df:onfirged uti;til . }%%fﬂgrzl;;oo(vgo@ ﬁ\}—sﬁgﬂ Italy

is rveturn to the mainfand in December

hendy slp! barenthesized colleagues bust  OKIDDL neads only Oceania to complete her {05 © tsuh Box 1357, Paramaribo,
specified: (WOIYR) DUIPOL 74, FRGBCS, 160-meter WAC. Running the Czech 10-watt JECTWEG/S21, ¢jo Japanese Embassy, Box

EL2s EN ET EU EV (via WIHNEK)

EP2NQ, D. Jones (KSMM), 18 Kuche Erfan,
Fhiabani, Shah Abbas, Tehran, Iran

EP2RL, P. {). Box 496, Shiraz, Iran

s DAC/FC DAP/FC {via ON6s KL AY)

¥BBs Z1 Z1 (via FRTIS)

FKOTX, R. Touzard, Box 320, Noumea,
New Caledonia

FL8FE, 5P-B5018, Djibouti, T.5.A.L

FMACOO0, P, . Box 419, Fort-de-Frarece,

lartinique, F.W.L

FP8$2Z, I'. O, Box 16, 5t. Fierre, St. Pierre-
et- Mlquelon Islands

G-GC-GDSAGA (to K4l

HESJAM/EP4 (via RUFR)

HPLKJ, P, ©, Box 2000, Panama !, Panama

PYGBXC, VPEMH, VUIMQF, Z83XQ ali 75;  limiton 1.8 MHz, Dagmar has captured 32° 458, Dacca, Bangladesh
{WA3ERG) HCs 1KP 75, ?BL, i[jszAlq w3 countries. This is four iess than hushand JHIKSB/ID1, . Fukushima, Yokokanm, DD-
BR 72, WBSAPF/KC4 "73; (WB4TCH) op  Ludek, OK1HAS, W1B8 photo) 102 YukiKaze, Nishi Henmi-cho,
Ferrell ot old ET3USH; (WBAWHE fof his Yokasuka, Kanagaws, fapan
TITAD DXCC) MAs 3KMA OKOL OKPU o IX6LF, A. Muathe, Jan Mayen, ¢jo Den Kgl
9RT, SYSHCT, KZspPl, LUSFEU, ODSHF, AP5SHQ, STC, Kohat, Pakistan Norske Ambassade, Reykjavik, iceiand
PAGATY, PZ1AR, 5Qs BA()V SAWL, TIRKF, ON#$AL, P. Doghe, 19 Rue Mausole, Casa- KAIT/AH3-6 (to Kall)
WASUZZ{‘IX. 474GG, 9J2EP, 9M2EE: blanca, Morocco OESPRE/YK (to OESPRK)
(WBQNOU FOSDEF 74 and TF2AA. Any (T2BZ, Lt. L. Bostic, PSC Box 102, APD, OX3EA, Ir' Arnholiz, . O. Box 1281, APQ,
. - Now to individual recommendations New York, New York, 09406 New York, New York, U9ﬂ‘.’,’§,
but be mindful that each suggestion js not  ex-CR7IZ, R, Uraca, Rua Gomes Freire No. OXSAB, Box !282, APO, New York, New
necessarily accurate, complete or “ofticiat” 7-6" Es , Lisbon 1, Portugal York, 0%
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PYIRO/SN2 (to PYLIRO)

S8AAA, G, Laaks, P. 0. Staff, Umtata,
Transkei, South Africa

SMSDIC/SU (to SMSNIC)

SU1CR, M. Reda, 33A Sheikh Aly, Yousef
st., Cairo, Egyvpt (or via WBE Y FM)

SV{FT, N, Zamenes, P. 0. Box 15, Chanla,
Crete, Greece

ex-TTBAN, G. Marchal, 19 Bis Rue dela
Barriere, 54120 Baccarat, France

VELAPU/SU (via VE1 NC%W

VEIDOC /14X 4 (via VE2YM)

VEIFXT/88 (to VE3FXT)

VKYTB, D, Brain, VK3ADD, 40 Ann St.,
Dandenong, Victoria, Australia

VP2GCS, Box 447, St, Georges, Grenada, W.L

VPBI, A. Cheshire (G4EEL), British Antarc-
tic Survey, Port Stanley, Balklands

VRADH, Box 654, Honiara, Solomons

VU2GW, Dr, G. Ranganathan, 3 Raja
Krishna Rao td., Madras 18, India

WIIXE/SU, F, Pector, APO, New York, New
Yori, 09527

WIOVNE/CEA (via WETPS)

WAITCG/LA fvia WALUZK)

WABSTC/KGE, R, Gustafson, Box 445,
Agana, Guam

WARTOR/CE (to WASTOB)

WRIIEC/S2 (via W2GHEK)

WRBEEWH/VOY (via WALFY

WBeUAG/FMY (via WAGAKK)

XE101, Box $0-626, Mexico, D.F., Mexico

RQIED, G. Torres, Casilfa 13630, Santiago,
Chile

YBUACT, N. Duxbury (K4CTY). U.S.
Embassy, Box 1, APD, San Francisco,
California, 96356

YNSBARC, W, Chow, Nicaragua Adventist
Hospital, La Trinldad, Esteli, Nicaragua

YViBUW, Box 5135, Maracaibo, Venezuela

Z50WW, O, Sweningsen (WAG6QGW), £. (), Box

3191, Johanneshurg 2000, South Africa

B
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KV4AA made the Bicentennial Year memo-
rable by dispensing 35,335 GS0s as AJ3AA,
This is Dick’s cw shack where a Viking kW is
the workhorse; the adjacent ssh room sports
another gallon. KV4AA has hammed for haif
a century after first firing up in the Virgins
as K4AAN, Always in the thick of things,
Dick performed as CQ DX editor for many
years and served as president of DX-oriented
Yasme Foundation. He's just as fast with
OSLs as with O50s, No other station's cards
show up nearly so aften in X Century Club
applications to ARRL,

6WRDF[TZ (via §T5CT}

9GLKP, B, (3. Box 170, Tema, Ghana
9GIMD, Box 7271, Accra, Ghana

9GIMEK, P, O, Box 1277, Kumasi, Ghana
9G1PL, P, O, Box 1332, Kumasi, Ghana
925 AB IN (via W3IHNK)

9I12BO, B, Otter, Box 200, Chinsali, Zambia
9I2LM, P. 0. Bax 199, Luanshya, Zambia
ex-9 K3TC, A. Schmidt, Turgaustt. 6, D-41,

9L1CD, G, Persson, SM5CD, G. Tanneforsy. 90,
5-58254 Linkoping, Sweden
9YA0K, P, 0. Box 714, Port of Spain, Trinidad

AZCBW (DKAKW)
A358W (JAIBNW)
A4XGZ (WBANND})
AD4H/ADE (K41D
C31KO/p (DB2PC)
CSAU{G3LQP
CSAZ (OH2NB
CE3UOT (VE3IUOT)
CT9AT (OH2BAD)
D2ABW (K4UTE)
ELGAP (IA1VE)
EPZDD (K9YPW)
F@ALN (K4I])
FRHX (G3IZXK)
FBRWE (F6APG)
FGHCSC (WABGVNR)
FLBKP (W3HNK)
FM7AQ (K4KQR)
FRODCK (FSEQG
FROCY Z (F6ELT)
FWBCO (F6AXY)
HH2EL (KaKID
HIBMOG (W3HNK)
HIBSRH (W2KF)
ex-HEKQ BMO
(YNSARQ)
HEK@TU (LCR)
HLOTJ (K6V A)
HLaVA (WAZIFK)
HE5AKW (WONGA)
HW6ADB {(F6EEM)
HZ1AB (gee text)
LASAT (I2LPA)}
IBRUBM (I2YDX)
IGOPLN £IT9ZGY)
JIYOER (DL3DC)
KCA4AAC g‘se text)
KC4AAE (WgOOW)
KC6KO (WB2WSP)

KG4EY (WB2MIC)
K(4I5 (WBSHGS
Kol (WATICH
KPaCDI, (WA 3TEM)
KV4IM (KP4BDL)
OABAN (WAJETN)
OBSHZG (W2VMH)
OH3XT/ (UHIXT)
ONTVT (ON6CK)
PAQSPD (W4IVU)
PASAWG (WROIEN)
PISIH (WAGVNR)
PISKG (WABAHF)
PISAR (K2QBV)
PIOCG (WALILD)
PYJEOC (PY7PO)
S78DF (ON6FN)
$79FC (ONACH)
STIRK (DL7ET)
TAZQR gWSQPX)
TRECM (FIBYR)
TRSLE (WIHNK)

TREMC (W2YY)
TUAAK (WEVZA)
VEK3ART (W2NHZ)

VK2ZM (VK4ABW)
VIQAL EVK 3ZQK)
VERLD (VK2RS)
VEGRH (VKSWV)
VPIE (DL 1I0)
VP1E gDLl.TW)
VPIHE (DL1IW)
VPIKS (DLIKS)
VPIRS (G4BEW)
VP2AZB (RSGR)
YPIND (WIBZL)
VE2GIT (WA2BIT)
VP2GWM (WBTUY)
VPILDT (K7VFF)

3V 1V 3CC (via LAIC) OUberhausen, West (Germany KCBSP (KGHIFX) VP2IM (VETBX(G)
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QST, page 58, for a complete explanation. The horizontal axis shows
Universal Goordinated Time (UTC}; the vertical axis, frequency in
MHz. Astarisk indicates long-path cireuits. Data are provided by the

Instiltutg for Telecommunication Sciences, Boulder, Colorado. These
predictions for May 1977 assume a sunspot number of 18, which cor-
respands to a 2800-MHz solar flux of 75.
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DX Century Club Awards

Administered by David Newkirk, WATVCG

The OX Century Ciub certificate is awarded to amateurs who submit
written confirmations for contacts with 100 or more countries on the
official ARRL DXCC List, But there's mare — you can endorse your
certificate in 20-countyry increments through 24Q, in I 0-countyy incre-

New Members
Mixed

KPaAnHD/292

ments through 300, and in 5-country increments ahove 300, The
totals shown below are exact credits given to DXCC members from
MNovember 19 through December 31, 19476, Think vou may be ready

to qualify tTor DXCCF Write Headquarters for details.

JRIURH/131 LIKSML/1IO DK60Z/107 WBATEL/105 WA2ZRI/103 KABIY/101 W25EC/100
18BCY /209 K201X/131 DL7UX/110 WA ZOHN/107 WEBNDS5/105 W3IBL/103 W3FAE/DL WASTHD/100
WAL XU/203 WHI0/130 JRIFY5/110 FEEBWA/106 HASDZ/104 DLIWS/102 WALJIW/I0L WAITXV/104
KEBETO/179 171.MR/126 WAILTAI/I10  OZaPP/106 JA20.J/104 K3PCG/102 WB4HOK/101 ABRE U/L0C

R/16 FARHVZ /121 AWCG/110 WAIKOC/106 KiHKF/104 PAGFNE/L 02 wW5vIw/101 WATLDZ/100
FFOTING/151. LU3MAK/121 OK5TI/109 WA3KCY /106 WA4TYE/1D4 VE3IGCL/102 JASCJO/100 WBSPCN/100
WIDLF/141 LX1IXL/21 OH5AB/109 WASCVQ{LDG W5PPS5/104 W2IAM/102 JASBZIL/100 WBETZE/100
WAMWT /141 WALYDR/121 WBOQRJIA/L09  JATDLE/L05 YOGADM/104 WB4AAVG/102 KP4EBQ/100  W9HPP/10O
WIOWZ/136 WE2MJIJ/i1g I5IRM/108 KJBDL./308 KIKRY/LO3 ISXRP/10L WALGQNF/100  WAREWL/IOC
[IK5% /135 KE6FG/116 JRIFCT/108 (OQKIFAE/LIOS VE2ABX/103
Radiotelephone )

I3LBW/216 W7BG/163 F&BOR/130 13AB1/110 FBOWE/107 K2AHL./105 SMIAACH/IN3 F2MEZLQO0 ~
I7RNH/210 Wa2ZRPN/L47 W2REDE/126 JAICHO/110 HCIWW/106 i2KE/104 KIBRL/I0Z BACVZ/100
KP4DHD/210 CPGEL/L45 12GGC/124 WALQME/110 K7DXD/106 G2DF/103 WEMJM/102 KBIET /100
WoLXL/199 4Z4M/140 PAquzuzz KBETO/109 GEISBA/LOG 12¥CF/103 CT2BL./101 WASCVG/10L
PAREHF /197 WAMWT /138 WITYEM/116 KSML/LGY WABVUW/106 JABBMR/103 K2CTA/i01 WABSGR/100
16POY /196 DK5V0/135 ZFLIMA/LIL3 16WOL/107 ELIF/105 JATSPI/103 W4DZEZ7101 SMMZ/100
KEUD/193 weluB/13%
W
KAEZ|./1 JRIURH/E1L KBETQ/106 WATYE/1DG Kscwnoz 16POY /101 w2182/10 WA4ADBGE/ 104
VE3IR/L DLLIHE/110 W7YTN/LO6 WBYKS/104 HOKWK/10 VEIDCHL0L wB2MJJ /1 W61SQ/100
ACEPT/1 WTWN/109 DJEYD/104 DJ7CK/102 WRFHE/LD WALISSH/10E E:"L- GCF 100 WOHFN/100
5BDXCC
JAIELY JRIEDD W3EPR JazaN HB9AQO
Endorsements
Mixed
WisP/324 [2FO/282 WBGRIO/254 ~EIFR/221 W8PBO/200 YULAEGZ/LT0 WEBNF/158 HOG XY /133
WIVG/319. WALSEH/281 WIiCNU/253 QZ4FF/219 WEslaU/200 JABSW/164 FeClLH/I50 &MSBHW/laa
WBaHA‘rfsls OKIZL/278 VETBZC/251 wmwzw WING 0,/200 K2GI/163 KI1HMO/149 F2LPR/13L
W/312 DJEYD/273 ITOWG1/250 H/210 EATCP/199 YUIGMN/163 W3GTL/149 WBZCST/130
szNYM;am DK3LP/273 PYSYC/250 JH3DAE/‘07 WONQW/192 JAIMUZ/162 KILMS/148 AATSPY/123
17HH/304 WABRWU/270  WA4BTC/250 205 WOESQ/190 DJlax/161 KIWVX/147 WBEKHI|/123
WBeAPX/304 YUINYP/270 HBYAGQW/249 KGQHC/ZGA- W4AQT/188 JAIVE/1S] FEDBX/146 WAZPAT/12]
W51IW/301 KECW /288 KOKWK /247 MA4JPD/203 WAICQW/184 KZGAT/LED WBLADT /145  WARFUL/I A
DK 3G /300 YLIZON /257 KsDUT/240 DK3VV/Z02 WEMHK /181 W2RDE/160 WEB4YFE/l144  K3PN5/120
W1AM/3 YV ABK/265 YUZZV /234 I18RFD/202 KHBHC/180 W2HAZ/160 JRITNE/149 K4S AG/120
KEFYA/300 W RB s WEVW/283 VESRA/201 WA4ITI/180 WECTR/LEO WESHLC/140 KAPHEF120
K4RA/28 waahuﬂ 559 KBUTN/223 WIYN/200 EAIRF/179 WABV /160 WABOKC/140  WALVCC/120
WBZAMO/291 WBKAL {,57 OK1DH/223 KAWVT/200 KIOIN/17S WAQFBGQ/I60  WBTDKV/I4D  WASVUW/1Z
K6DT /291 PG 256 PAREHF /223 WAWXZ/Z00 WBPEZQ/179 weOUE/159 1IWN/135 “8dL€as120
WAKN/290 WASYMW/ass  11SBUr2z2l WRAZTI/200 KBSV W/LTS WBEHOG/159 W4ITR/138 WE2B XL/ 118
DKeFB/282 waluajzss - reHQM/221 weCBIL/200
Radiotelephone
Y 4RI az? WONVZ/316 DJ7CH /296 WOEJ/272 KOKWK /22T WASYMW/218 WBA4AZTI/19% JARAKH/1TI
W7KH/327 EA4LH/315 KEFVA293 OJRYIH/260 BY1E1/224 WRBRPTP/209 WONQW/ 192 WBEHAT /16
F30J/326 DL7EN/311 JAIDM/292 WIYHR /250 KECW/ 223 WAAQT /208 WALSSH/189  WRIESLS
WI1SP/323 IAIBN/310 KERMN/290 WEaHRIU/259 KAGHR/220 WSEFA/201 IAIQER/IBe WIYN/154
WBARM/I20 WIGK/3L0 WAauEszsa YV ABK/IET VEAXNZ220 WABUUY/201  JH3DAE/I84  KIWVX/147
JBBADQI3LT WBZNYM/308 W2EHB/28 WHGI0/251 WOABA/Z20 {BSAT /200 120MF /1BD £L1BD/144
SMEAEK/3LT WELIR/306 o HV/279 HC2TV/240 WEBPNHG/Z2:20 PYHECN/200 LU1SE/180 PARUYT /140
WOWYE/317 JAIMCU/305 WIMLM/275 KBDT/239 WA4LHHW/219  YE3IR/200 WA4BTC/180  K2GI1/137
FaMD/316 FPHH/ED DR3LP/273 G3BI0D/229 IBAFC/21T WIOK/200 WEDOG/180 WABYYW/12
K4IKR/316 JA1AG/299 KaG/273
cw
WOKNI/ZST OZIVY/i218 WAISZI/196 KASHZ 182 JAIEMX/ 169 OT3IY/158 SMSBHW/146  FADBX/121
KAYFQ/247" K2TQC/200 WHLNM/186 E3AT/177 WelD/161 WILR/1ES WBZEMK/140 WB4TDH/12
WIinA /234 W3IKT/200 WaZca/184 DZ7BW/117 WBAZLG/161 WEBN/L50 W4BV 140 Y ABK /121
WEPT /226 KaUTN/I9Y DL.BAN/1E2 KEMFO/173 FeCRTY/159 KeDT/147 WIYN/132 WeJID/120
HOWEH/2148
VPIMAR {(WONAR] ex-VRIAA (GW3IHCL) Z383KC (WAIMAY) EWBA (WA3NCP) AITWS (W4RF) 2i AP (138CQ)

VP2MDV {(VEZDDV)
VP2MNK (WAPONK
VPRMXW (WB4PXW)
VPISAA (WAUG)

VUIMEKP (VII2ARC)
VUTANI (WA IHUP)
YBAACT (K7LAY)
YBOACP (ReMQG)

D2DK (VESOM)
3D2AC (TA 1BNW)
457DR (W2AW])
J4TWP (FaURT)

SWRAK (FBAXP)
sW8FOC (DLIRK)
SWBLF (WAAETN)
TPBAY (K3TUP)

HE2EP (SMPDJZ)

2L1MD (G3TE))
YKIFN (DIFZR)

SXSRK (WB4ZTD

VP2SZ (WBBOBA) YVABE (W2GHK) AW TEM (DBTEM) ex-7OTHR These are yours thanks to contributoria
VEAVCU (WD A ZDBC (KP4EKI) sBADI (WA4APD) (G4EDZ) tesmwaork by Ws !CW A0V AHNK 4BRI
VP2VDE (KP4BDL) ZDEW (WA4TLE) 5B4DP (SM4HQO) TXAMD (WsDDI) TLLM 7NQ 81BX, Ks 4PI MM 8CSG 8MFOQ

VPSCINL (WBCNL)
VP5LDH (WBSLDH)
ViPSMB {K1ALP)

ZEAH (WA4UPR)
ZFIRD (W4BAA)
ZK2AT (K3RLY)

SNIWBF (5N2NAS)
5T5ID (W3EVW)
SVTAR (FGACB)

TX58B (FAAXY)
7X@BL(YO8AHL)
S05AH (A2CAH)

WAs 18QB 18TN 1VCG 2RIS 3LVR 4ETT
4J11 SIEV 8FIO 9FFZ, WBs 4TCH 4WH]
SI0Q SNDE 6DXL GRIL YNOU, EFZNC

VPSNG (K1AA) ZL2BEY (K41I) SWIAT (WB6DX1) BPGGN (WBEBTU) Favi, ICBEM, JAlBNW~ SV1IG and 1)
VPREL (G3LIK) ZLSAL (ZL3RK) §ZaNIL (SMEKV BQYA ([12AXC) newsletters to be gratefully credited subse
VQ9RB(GILQP) ZSIMI (see text) 5Z4RT (DI3NG) aJ2J X (18IN) fuentiy. [BEF
76 HET-;.




HONOR ROLL

The zall slgns of DX CC participants who have come to within 10
countries of having worked all 321 countries currently on the DXCC
i-ist comprise the DXCC Honor Roll. The number after each call sign

indicates each op's grand total when countries delefed trom the |ist
are included, The next HR is scheduled to be published in September,
1977, for submissions received through June,

Correction for the September, 1976 Honor Rall:

HBYMX shauld have

been shown &t 313 in tha Mixed Listing with 335 tefore deletions.

Corrections for the DXCC Annual listing of [Decemiber, L276:

in the

Mixed
321 WEBET/346 318 W1NG./335 K2PXX/334 W2SAW/346 K5QHS/324 WEQJR/344
GAFKM/352 WBKZL_/350 GEVTI352 K2IG1/320 K2YXY/338 W3BWZ/324 WEFT/345 WAWZ/349
ARADK/I53 R1/35 TOTA /348 K2YLM/33] W2DXX/336 W3NKM/326  W5GC/337 WaIQD/323
WIBIH/388 W7 AGRB/346 ZL315/345 W2AX/347 W2GT/349 KAKQ/347 W51_C!/339 WEBL/323
WIHX/355 WaJBL/353 AX4IU/347 W2BHM/345 W2HO/346 waBQY/342 W5NMA/345  WECJZ/231
W2AGW/359 WEMPW /352 WlJNVf347 W2GK/332 WBZHXD/331 WALDQ5/336 W50RB/338
WIBXA/359 Wa0K7345 WIMY/349 W2PDB/342 W3LMO/343 AMCM/34 WEDOD/327 312
W20KM/353 WIBG/359 K2TQEG7 339 W2PN/330 KaiD/332 WATM/351 WEFW/329 DL1BO/343
WASSC/351 . WonDwQ/3a7z WIBMIK/344 W2@HH/352 K4IKR/328 WSAG/347 WEPD/342 DL7BA/342
W2TP/344 WaBW /355 W2CR/349 WA2DIG/340 KaYYL/330 WEHDS/345 KBEHD/327 G3JEC/324
W3KT/358 WEELA/3ST? W2BoD7350 WAZRLA/332 WAEEE/346 WSHJ A/338 KELSG/338 G8K5/344
WAEN/359 WIMLY /350 WAF % s 345 W3AFM/34 WAAWIP/329 WS5LIX/344 WEBKBT/341 94/3
WwWaAGD/355 319 W2GKZ/334 W3anJZ/3is WSEJT/336 KeJG/330 WELY /340 17ZPB/331
K620/ 389 WV 363 K4JC/335 WEBWIN/341 KEQH/330 WOl W/334 JAIBK /340
1 DLIRK/350 WPv/334 KAMQG /335 W5TIZ/343 WEHYG/341 WIQLD/329 JAAZAI2R
WBBZE/354 DLEEN/348 WoYY/340 KAPDV /343 KBEV/332 WEKNH/325 W9ZTD/335 IA3U1/335
WEHEPT /352 1PAMUFAST W3CGS/351 KARPK /340 KBKI1/342 WEKZS/33L W@AIH/343 ONADM/344
WEZ(O /355 CHZNEB/354 WAAITI355 W4lF /342 KEWR /336 WBONZ/341 WPBK/337 BYIBKO/32T
W7KH/358 PY2CK/356 WAEO/346 WEFFW/347 WBECAE/ /349 WABEPL/333 1 SMBAJU/33B
W7MB/359 UR2AR/342 WANIF7335 WEGO/344 WBEPZL/351 WT QK342 313 VEIBWY /340
W7PHO/353 ZL1H Y /357 WA4S5L/340 W510/350 WeFF/344 WBCUT /336  DL30H/323 YVERPI/327
WRAH/IST WibK/352 W5QK/343 KEGA/340 WBISQ/337 KIBGNM/329  DLBNU/3Z3 ZL3QY/325
WEBF /356 WIHZ/35]1 W5GEKZ /339 WeEL/334 WBENJU/344 WITKD/339 F3AT/338 L56LW/339
WBGZ/358 W2BOK/350 J /35 WBEUF/330 WBRJ/334 WRAUB/337 GETA/342 K1SHN/320
WELKH/354 W2GLF/346 WEGPB/353 WEKG/343 KEDYZ/330 WEGKL/341  JAIMCU/324  WIBPW/334
WBPHZ/350 W2LV /352 W6BIO/351 WEREH/337 KBOHG/335 WOSYK/347 JATMIN/IZE WI1GI_f329
WOLNM/358 WAZRALI 334 WEKTE/333 WBRGG/332 BKPL/347 314 JAZIWSI38 WI1GYE/341
WeDU/357 WIEVW/354 WERKP/346 WETZD/351 WICH/338 ] JABADG/327  WI1YRG/32]
W3GR5/345 WEZM/ 342 WABGILII/332 WIMRK/341 FIRM/337 LAT7Y /349 201322
320 WBLMA/35S W7 CMO/342 W7ADS/349 WQBN/335 G2BOZ/IAE  OK3IMM/341  K2SHZ/337
DJI2BW/351 W3MP/355 WTOF/ 348 KBOMNY 340 WAKE 346 G2BVN/346 QIBMI/322 WaMI337
DLOOH/345 W3‘N_G H/348 KBIKB/343 WBARH/334 GIHCT /339 PY1lHQ/343 WASATP}"—}Q?
&3F %Br351 KAEZ/339 WHEWS/356 W8DMD/352 315 HBOUM X/337 PYLAP/32E K4DJ /325
LUSD %7358 WA4BY /351 WOFKC/382 WBGT/354 DUSDA/330 HBOTL/324 PY7APS/223 KARTA7321
QEIER/356 WAaG XB/354 WOGFE /344 KOECE/340 DJ77:/330 1TZL/339 VE3ZANZ/340 KAYFGQ/322
VEANV/352 WaL.RN/345 WOGIL/349" WORKP/348 DK E/330 JALAG/341 XE1AE/ 336 WADRK /331
WwINLI/348 WSNO/343 WIHB/346 316 DL7AA/35] JALDM/343 YU2DX/323  W4HOS/328
K2BK/348 WHPQA/351 WOSF R/347 Gi3dim/3al QZIY /342 WIiMII/334 WA4LMUB/322
K3FL /350 K6lLGF/345 WONWYE 345 U7 HU/339 HBOMQ/347 SMBAEK/327  K2LE/32B W5(R/321
hZLWR)'348 KoLL/33 WOLWG 342 ITHZGY/343 2KMG /3528 SMECKS/324 W2F2ZY/346 K.eAN/32T
W2AO/E51 KBERQ/343 WINVZ 344 JALBN/335 I8K.DB/342 VEIMI/ 327 WB2FMK /328  KeMA/331
. WACTO/354 WEABAI335 LU4DMG /346 KPARK/339 VEIWT/32B KAMPE/327 KaOM/335
W2NUT/350 A/35 317 LIS AR/345 ON4Q,I/333 VK4QM/351 w4z><|;325 WEEJ /332
W2aM /349 Wee HY/ 351 DLLHH/340 OH2BH/332 PARF X /349 YVSAIP/33T  KEKA 322 WEEET/325
W3ICWG/350 WEEE/354 DI1JW/343 OK1ADM/335  Pyl1MX/343 K1RQE/327 KECW/334 WEF ZJ/331
KaL NM/348 WEH X /356 BLUIKE/351 PY2PA/331 PY2PE/330 W2A Y347 KERN/237 WEYMV/332
WAOM 526 K7GOM/341 DLIEN/34T PY7Y5/340 SMTANB/337  W2CP/334 WEANB/323 WABOET/327
WABCW/350 W7SGN/349 G131V 346 SM3BLZ/347 K1IXG/336 W2CYS/350 WEF O Z/345 WIZQPK /331
W4VPD/351 wBZCQ/3AT JAIERIC/334 o/ K1vzw/3z28 2CON/3ze  WeDGG/3I  WaCT/330
WHKCrIET WaJIUV /351 ONANC/ 351 vy ERE/329 W1AX/2E2 K3IBW/342 W7ENW/350  WABZDF/32]
PELLA S WEPG/349 VI E E WI1CKAZ340 W2GC/343 W4BFR/336 W8DA/336 WSHJ/35¢e
KGEC/348 WRRG/ 349 YVEAB/ 349 WIFZ/348 W2HT /345 W4BJ/340 WAIQ/327 WAV /321
weCYv/352 YvSEANF/ 329 K2BZT/347 W2GRK /333 WEKIT/333 WAINUG /324
W@CKC/330
Radiotelephone
321 WHEBW/348 W3DJZ/335 KSJEA/330 K7GCM/334 W3GERS/332 VKEMS/346 ZL.3NS/325
W2E|)<Ai357 18 W3KT /348 WGELF/328 WoJT/327 W3NKM/348  XELAE/336 Z56LW/338
WITP/34 - W5 10/349 WEREH/332 WRGKL/340 WAUWC/330  ¥510/335 WiFXD/321
WGAMMbg OLGEN/344 HKELGF /340 W7SGN/336 114 K5GHS/324 W2GKZ/328 W1H¥/338
WaAH/351 ZLIHY /355 W62ZM/336 wWABAJI/331 WSEGC/337 WAREOQ/327  WREIZHXD/327
WEBFE /356 4x4J10/343 WODWG/334 KOECE/338 DN2Y1/343 KEWR/334 W3IK /326 WASATP/Z2T
W8G2/358 K2F /339 WINZM/335 DI ZG/IZY WEKTE/329 KAHEF /335 KARTAL321
AXIDK/353 W20KM/348 WIRNX/347 315 DL7HU/335 W7ALS/343 W5PQA/I4] WENMA/338
W2Y Y /335 WRCM/348 OL7FT/330 FORM/337 WBCUO/332  WBCHV/339 KGEC/323
320 W3WGH/341 WOGAA/33S4 IBKDB/342 16F LD/335 WYSF R/334 W6EPT5/321 WEFW/326
DLYOH/ 345 WSJWM/343 LWIDAH/340 IBAA/3I2G 213 WBGQIR/ 244 WEKNH/322
GIEKM/ 346 W5 LZW/335 316 SM3BI1Z,/345 IT9GAI/I24 WEAAASIRT WENJLI 334
WACWG /3448 WERKP/341 LUADMG/346  ZPBCF/345 IT9JT/324 EAdIL. /322 W6PT /331
WAEX /356 WEMPW/341 GNADH/345 K11XG/336 PY2PE/329 G6TAI341 312 WERGG /328
WG VM/355 Wollw/338 PY2PA/331 WarGD/33 FI2ZHP/350 HBITL/ 342 EARHX /331 WBEYMV/331
W7PHQ/352 317 SMSCZY /333 W2HT1/344 VE3MJI/3ZT 1ZKMG /327 FamMo/329 WTCMO/329
URZAR/331 W2ENUT/332 VEIMR/32) FRZV /3354 GIJEC/38L W7QPK/330
319 DJzew/341 VE 3@ A/345 WKaJC/329 vW5AIP/337 KP4CL/330 JALBK /332 WIIQD/32]1
IAMU/3S5] GOVT/351 YYEBEU/329 K4MQG/328 YVEAJK/335 OK1ADM/327 PY2DY1/321 WOHP5/329
WI1JFG/348 G131vJ)/344 wlpGJ/3a Ra4vyL/327 A BA MG/ 330 QZ3Y/[323 PY2PC/324 wWonQL.D/322
W2GELF /346 YV5AB/349 W3DHM/343 Wa0M/345 W2K/329 PARHBO/343  PY7Y5/336 WADNLIG /324
WAZRALI/334 YVSANF/329  W4EEE/348 W4s5U/334 w3azb/331 VE3WT/327 ZLIKG /341 WoML.Y /338
Wacrin/34a Waskiasl T wWAlEgee  WeRLH
w
/ W2PV/333
255 233 218 200 197 196 186 184
WOKNI/257 WiDA/234 KOWEH/218 K2TQC/200 KOUTN/ 197 WASSZI/196 WILNM/186  WaZCQ/184
! OZlvy/2lg W3KT/200 4 /
245 225
KAYFEQ/247 WEPT/226

Mixed Hsting, add KSFKD 300, K61R 285, KOVQK 281, WATHRE
139. In the Phone listing, add PY2PC 324, WALNS! 140, WiIKVS
258, WRANXR |62,
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Silent Reps

It is with deep regret that we record the passing of these smateurs:

Kll?qUJ, Theodore J. Yusko, Washington,
NH

WILVR, H. Victor Stenbeck, Scituate, MA
WAIMEKU, David B. Barry, Needham, MA
WN1IRVA, Donald W, Eulbnth Orlando, V1L
hlURQ, Frederick E. Fields, Essex Jct.,

W2(_Dﬂx Albert Kennvhertz, Roselle, MJ
WAz’F,EF, Edward V. Kluss, Rochester, NY
WA2ENP, Arthur G, Reichert, Huntington,

NY
W2FNK, Harold ¥, Winter, Westfield, NJ
WAZ%SU. Luwtence A, Labelle, Penellville,
N
W2HUW, Elizabeth W. Bumby, New Bruns-
wick, NI
K2KAN, Park E. Robinson, Iaramus, NJ
KIPBE, fdith M. Appell, Hudson Falls, NY
W2WPF Nunzic N. lacino, Forest Hills,

NY

W'BHI William 5. Ridenour, Coraopolis, FA

K3HMIJ, Lloyd A. Thomas, Shamokin, PA

K3IIM, Van Turner, Milford, DE

W3IKLA, Harold W. Wilcox, Baltimore, MD
W3SJIB, Richard H, Gridler, Scottdale, PA

WHBAAEQ, Jesse “Ed” Dadd, Jr., Abbeville,

A

L.
WaNXG, Joseph B. Bullock, Black Moun-
tain, NC
WAEZR, Lester C. Morrell, Actington, VA
KdJ KIT{ Edmund W, Burruughs, Vero Beach,

WAL4KMY, Stephen ). Penzick, Miami, FL
WANF, Kenneth 5. Norquest, Doraville, GA
WA‘I—PZB Ronald E, Seats, Suellville, GA
W4RWT, Sohn M. Morel, Uama, FlL
KASEF, 'Arnold Gatcia, Mmun FL
WB4SWP, James }. Munday, Memphns, ™
WBAVQ, Fral ), Wilson, Memphis, I'N
WBAWOM, Dr. Morris Rosenberg, Plantation,

W‘iE\QA Conrad F, Harington, Little Rock,

W5FSA, Louis F. Hargus, Jr., Slidell, LA
WSGMM Thowmas E. “*Bump” Humphrey,
1v,, Huntsville, TX

WS5GZU, B. Forest Gammon, Bonham, TX
WBAPHI, Donald E. Page. Rolend, OK
W5S1G, L[ovd A, Burrows, El Paso, X
WBS‘-?SC Joseph Newchurch, Metairie, LA
WSTOJ, Sohn A. Davis, Fl l’asu. %
KSTZ1, W. A, “Dae” Curry, Houma, LA
Hx- 6Ef\MF Tom Richardson, Walnut Creek,

KaoB7Q, Richard P. Partin, Manteca, ca
W‘ﬁDTT L)r . Sloan Berryman, Santa Mon-

WB6EFB, Paul W, hpton, Tortrance, CA
WEEQZ, Harold W. Steinmeijer, Onturio, CA
WE-H(EW. Thomas O. Crow. Sacramento,

C/
Fx-6H2Z, Harold H. Hoffman, Carmel, CA
K- WﬁKTM Francis A. Harvev, San Ulego,

Ch
WABKUL, Lonnie K. Brewton, Merced, CA
WﬁN%V Harold 5. Avers, San Prancmcn,

WB6OCT, lay B, Moore, Carson, CA
WéOTK Clarence R, Hismack, Ym_aipa.

WF)QKY Lawrence L. Current, Rediands,

Wﬁ":(”[ Glyn V. Smith, N, Hoilywood, CA
Kg' [‘RT John R, Durham, San Diego, CA
WTBPV B, Nealley Wood, Portland, OR
W’;’Cilt;[.. Louis F. Kruse, Jt. , Sierra Vista,

WIHWY, Ralph 13, Berkman, Seattle, WA
K?10OL, James P. Reinoehi, Kugene, OR
K7PRE, Max E. Jennings, Spatlaway, WA

K71IRN, Harry T. Randle [T, Layton, UT
WATWGE, Haraid A, Iverson, Buffulo, WY
Ex-W7YPN, Henry N, Bouchee, Livingston,

MT
WBBSR, Leonard F. Strobel, Cuyahoga Falis,
OH

WRP?J Dana M. Bailey, Newton balls, OH
W8IJV, Warren Bauver, Columbus, O
WELMZ, Richard L. Butler, Farmington, MI
WBSRYK, Gilbert k. Borg, Southgate, MI
Wu B F, Delbert B. Stifle, Faxton, IL
WakvI, Lloyd E. Hopkins, Elgin, IL
WIESY, James DeHaan, Chicago, IL
WASLEA, Herschel C. McKenzie, Indianapol
1IN
K9LZN, Joseph L. Plotner, B.okomo IN
WoMBN, Edward D, English, Chicago, iL
WONIX, Tohn §. Lehman, Chicago, IL
WOWGY, John H. Catherwood, Springfield, 1
Ex-WOWTF, Roy L. Switzer, DeKalb, 1L
WGBUI Robe-rt W. Coilier, Colorado fbpn.ngs
(6]

WQCEA, Jphn C. Fisher, Chisago City, MN
WEDMY, Ellis L. Butcher, Hebron, NE
WOHQT, Ralph E. Sargeat, Arvada, CO
WgJEA. Herschel B, Satterfield, Greeley, (Q
LHX, Melvin L. Breeden, Leavenworth, K
KYONT, Leantard W, Cavcrlv. Fargo, ND
WGPBX Clifford H. Horne, Miltonvale, KS
W LIS, Charles 8. Bferne, Denver, COQ
VEIDM, Stanley H. Appleion, (ilace Bay, NS
VEA4HS, Harold I. Simpson, Miami, Manijtoba
VE6TK, Duncan C. Davidson, Calgary, AB
YOLDV, J, H. “JYack™ Tarrant, 5t. Iohn’s, NE
VO 16O, Llewellan Samms, Deet Lake, NF
VO 1 MO, William Lyall, Bate Verte, N¥F
ZELEARQ, Geprge Uurrie, Ngatea, Mew Zealar
GBHX, Frank N. k. Bewley, Notts, England
JIY1XYL, Queen Alia, Amman, fordan
JY¥3IBZ, Bader Zaza, Amman, Jordan

50 Years Ago

May, 1927

n At its first meeting the new Federal Radio
Cummission extended the terms of amateur
aperator and station licenses, but the “Ama-
teur Extra First Grade' has been eliminated.
The Editor warns that new regs require us to
stay in band, and iBD shows ope way

calibration of harmonics from a b.e. receiver.

0 RCAS uew #53 (ransmitting tube looks
like a winner — 7§ watts output with grid and
plate leads separate from filament socket area
to prevent ftlashover; wonder how much
pawer it will really take?

i Harold Westman designs a compact little rig
with g pair of UX-1718 - not much power,
but its self-rectifving system produces o tone
lesy irritating than ra.c. and really “pleasing
to the ear,”

o Qur hero. on the cover is poring through
8Ty and other literature puttdering the nove
to Lrvstal contrnl. naw that we have all these
new “‘strict” regulations.

3 R, Preece claims minimal distributed
capacity and low r.f, resistance for his iwo-
turn loop receiver but makes no mention of
directivity.

o With the trend to cleaner notes continuing,
5. E. Hall of Prestolite describes the factors of
siiutions, heating, leakage and counter-e.m.f.
in electrolytic rectifiers,

0 {AY puinte up the weed, particularly for
Official Relay Stations, to be operational at
all times and shows some examples of smer-
geney and back-up gear,

o INF, Art Erickson, is a subject of this
month’s station description — 650 volis of
raw a.c., but loose conpling to the antenna to
achieve a steady signal,
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25 Years Ago

May, 1952

1 Yippee! After a five-vear wait, reguired for
the complex task of moving established com-
mercial stations out of the segment, we finally
det 21,000-21,450 ke, a5 a brand-new amateur
band, But all is ot peaches and cream — TV
manufacturers, despite forewarning, have
their infermediate frequency smack in that
band segment, end things are going to be
hectic.

i WESCS U makes an exhaustive analysis of the
75-meter vertical — concluding that it 1§ a
good davtime antenna as well as for DX at
night, and if voug have the room and the
gumption to install the necessary radials, it
might be for vou.

7 Some of the lab tricks of chassis layout,
scribing, Jeilling and such are described bv
W1TS.

n Alignment of a linear amplifier is still a
headache for most of us, and W2NJR smooths
the path with extensive descriptions of two-
tone gnd trapecwid tests on a scope.

O Potomac Valley nosed out Frankford in the
spirited S8 club competition last year, even
with W3BES yund W3DGM in second and third
place nationally, and W4KFC only in fourth.
O Copy the Armed Yorces Day message pers
fectly and youw'H get a certificate of merit
from the Secretary of Defense.

& WSOME has two extra elements to mount,
while stationary, on his var bumper to form 4
J-glerment beam on 10 meters.

o Staffer W1FTX packages a 50-watt c.w, rig
in a cabinet not much larger than his QSI1.
%ard dimensions.

Chairman Coy of the FOO, in testimony
betore Comgress, says hams should get »
Congressinnal Medal of Honor in communica-
tions, if there wers one. — WIRW

0n a recent weekend of prometing amateur
radio with the ARR L exhibit at Trumbull
{CT) Shopping Park, members of the Greater
Fairfield Amateur Radio Association met the
public, answered ruestions {"No sir, we're nc
exactly CBers!") and distributed literature
on hamming. Caught by W1BV(Ys camera
are, from left, WATYOF, WaA1YMA, WIHEC
WATYFO, WATRUB and WB1BSF. — WIHE

The Maval Electronic Svystems Comman
‘-\mateur/Naw MARS Station W4USDH
NNNUNMC in Arlington, VA, will be |
operation May 21 to commemorate i
Armed Forces Day Communications Tes
Operations will be conducted from (400 ¢
2160 UTC un or near the frequencies «
7230, 14300 and 21375 kiz on ssb and 708
and 14090 kfz on RTTY. ¥isitors in the are
will be welcome at the station located |
Nationaf Center no, 1 Building, 2511 Jeffe
son Davis Highway.



The Worle Above 50 MRz

More Excitement Ahead

In the spring on 1935, 5-meter operators were
startled ta hear signals from S00 to 1,200
miles away burst in on their Jocal QS8(0s, Since
that time, sporadic-E propagation has fired
the imagination of most vhi enthusiasts. it has
provided the main souzee ol 6-meter DX and,
in the last few years, has become a significant
tactor in boasting state totfals for many
J-meter operators.

Another sporadic-E season is now upon us.
Once again, our 6-meter band will resound to
signals from stations thousands of miles away.
More G-meter operators will complete con-
tucts with thefr last few states, sweiling the
WAS ranks. If the luck of last summer and
winter continues, Es excitement will not be
limited to our lowest frequency vhf ussign-
ment. Inhabitants of 2 meters may also share
in the thrill of 89+ signals suddenly appearing
from stations a thousand plus miles distant.
Even 1-1/4-meter devotees may be in for a
treat. Buf more about that later.

The nittmate range of Ey is an open
question. Although it is quite well estublished
that the so-called single-hop distance for

- F-layer propagation iz about 1,350 miles, we
do not know how many hops are possible. So
called double-hop range appears to be limited
fo wround 2,700 miles. WATOUB pointed this
aut in a letter last summer in vonnection with
the Jack of propagation from KL7HLE,
Juneau, AK, into New Fngland at a time
when Vince wasx contacting OH and MI
stations. On the other hand, Zuropean sta-
tiong were widely worked on many evenings
during lasi Jume, July and Aupust on 10
meters. This apparently was sporadic F,
normally called short skip by [(-meter
uperators, of mere than two Bops. Another
case of extreme distance prohably caused by
multiple-hop Es, oecurred on February 11,
1977, when several siations in the San An-
tonio, TX, wurea barely missed QS0ing
KHo6lAA, Hilo, HI, a distance of 3,600 miles.

In an effort to collect Jdata on extreme

ON THE BANDS

f Meters — FullowinF the pile of reports for
carly ¥ebruary, mail listing DX for the latter
part of the month is vecy sparse, indeed. One
exception is reported hy WHAOSN, Margate,
FL. Joe tells of receiving the TI2ZNA beacon
with signals ranging up 52+40 for an hour the
evering of March 16. Aftempts to attract
tric's attention on $0.150 were in vain. As is
usually the case during the “skm pickins”
portions of the year, scatter again comes to
“the fore. One who is taking advantage of the
rediable propagation offered by this mode is
WAIHGX/Z. Vinee finds that he can work

*Send reports to Bill Tynan, W3X0, b, Q.
Box 117, Burtonsville, MD 20730 or cafl
301-384-6736 and record your message.

range O-meter sporadic-E propagation across
the North Atlantic, the Infernational Amateur
Radio Union is planning an observation pro-
gram in suppott of whick it {s proposed to sof
up a 50.1-MHz beacon on the French Coast,
In addition, a Canadian station, VEISIX
operating on S0.088, will transmit toward
Europe. Coordination und collection of re-
ports on the European end are to be handled
by F8S4L, On this side of the pond. Ed Tilton,
WIHDQ, will be in charge of distributing and
gathering results. Those interested in partici-
pating should contact Ed at League head-
quarters. Actual start-up of the program will
be announced on a WIAW bulletin. This
[ARU-sponsored activity should provide a
fine opporunity fur radio amateurs to
demonstrate anew their unique ability to
contribute to the fund of man’s knowledge of
the complex subject of radio wave propaga-
aon.

Another unanswered question is the upper
frequency that can be propagated by intense
ionization in the E region. We know that TV
Channel 13 has been observed on quite a few
accasions, including last Februay 8 when
WASLYX 8an Antonip, TX. received signals
on that channel emanating from Sioux Falls,
SD. The upper end of Channel 13 is 216 MHz,
very close to our I-1/4-meter band. It appears
certain that signuls on that band can be
propagated via sporadic E, but no 1-1/4 meter
Es Q80s have ever been reported. A con-
certed effort to attempt 220-MHz contacts via
the E layer certainly appears worthwhile. Not
only would success be an exciting and reward-
ing experience fur those involved, but it might
also help in defending this and other bands
from attacks by commercial interests.

How should one go about looking for
1-1/4-meter “F skip?™ First assemble a station
which can give a reasonably good account of
itself. A {ransmitter producing 50 to 100
watts or more, zlong with an antenna system
cxhibiting 10 to 15 dB gain, should be

into tbe deep South as well as the Midwest
any time that stations are on. He states that
fig is on gbout $0.108 Friday and Saturday
evenings from 2300 eastern time until about
0130 the next morning. Those wishing sched-
ules can write him at 105 N. 26th 5S¢,
Camden, NI 08105, lIncidentallv, Vince
recommends that ARRL sponsot a 6-meter
contest. He feels that it would help fellows
along with their 600 Club Award. The SMIRK
contest may fifl the bill, Vince. Open to
SMIRK members, it will be held trom 1300
UFC June 5 until 0500 UTC june 6. An
sa.5.e o WSZME, 7158 Btane Feoce Dir., San
Antonie, TX 78227 will bring rules and log
forms. Two stations looking for scatter skeuds
are WB9EDP Chicago and WAYMRH Omaha.
The latter has just completed his new instalia-
tion consisting of a kW into 2 stacked six over
$ix at 60 feet.

Conducted By
William A, Tynan,* W3X0 «

sufficient. Much uactivity on the band these
days is on fm so that mode should not be
ignored. The national simplex frequency is
223.5 MHz, so that channel would appear to
be the best place to concentrate fm efforts.
Monitoring the outputs of various 220-MHz
repeaters for an indication of band openings
would also be wuseful, Consult the 4RRL
Repeater Dirvectory for these frequencies. For
ow, ssboand a-m operation, a frequency near
the low end of the band would be best, Let’s
designate 220.050 MHz as the spot to cali and
listen. To detetmine when conditions may be
favorable, watch 6 und 2 meters as well as the
TY channels through 13, Then, get on and
nke some noise. If evervbody is listening,
nobody will work anvune.

While on the subject of sporadic b, we
must acknowledge the work done on the
subject by Mel Wilson, W1DEI/W2BOC, Mel
has collected and ioterpreted literally hun-
dreds of thousands of piaces of data over the
past 40 years. His two-part QST article,
“Midiatitude Intense Sporadic-E Propaga-
tion,” which appeurs in December 1970 and
March 1971 issues, provides an insight into
this very complex subject, We can all help Mel
continue his work by sending him detailed
reports of Fs conditions for all bands. Reports
should include such important facts as sta-
tions worked or heard and their locations, if
known, the exact time, signal characteristics
and beam headings for maximum signal
strength, Address Mel at 17 Van Cortland Dt
Pittsford, NY 14534,

No discussion of sporadic £ wonld he
complete without also noting the tireless data
collection job by Pat Dyre, WASIYX, uf San
Antonio, TX. Pat’s reports appear trequently
in this column and are very helpfui in putting
into perspective the many other accounts
received,

As 5- and 6-meter pioneer Vince Dawson,
WOZIB, was fond of saying, -“CU all of a
sudden.”

WABZRE of Philadelphia informs us that
he is cunning un attended beacon on 50.2
from 2100 to 2130 UTC and during most
evenings. The abovewntentioned VEISLX
beacon, or “propagation study transmitter’ as
the Canadjan DOC apparently prefers to call
it. will be aimed toward Furope but should
provide enough signal to enable 11,8, and
Canadian stations to spot band openings to
the Maritime Provinces. The frequency will he
50,088, At first, vperation will be from the
QTH of the station’s bnoilder VE1AS] but
later the equipment will be moved to 858-
toot Bloomsbury mountain.

in the DX department, K5ZMS informs us
that FOBDR s still on 6 and is just waiting
tor favorable conditions. He has not made any
cohtacts in the last two years but he did hear
the KHOEQI beacon and some TV Channel 2
activity last Sepiember, He will initiate FEgU-
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lar 30,110 cw transmissions beamed toward
the (L5, during even days of each month. On
edd days, the same transmissions will be
beamed in the direction of Japan. Auaother
d-rmeter stalwart in the DX realm is HLOWI,
Alwavs aptimistic, Bill will be looking toward
the Siates during the SMIRK und ARRL
contests. He s also continuving his effart of
many yvears to work KLTHAM on Shemva
Island in the Aleutians, -Speaking of KL7s,
KL7IFP in Ketchikan is very active on &
wieters with 120 watts from a homebrew pair
of 6146¢ to a four-element beam. The anten-
na will soon be expanded to a four over four
to help John garner Es and scatter contacts
this season. In addition to ssb and cw activity
around 50,110, he pians RTTY work at
50,150, John is also on 2 meters and OSCAR
with a TS5700, On 2 meters, he has worked as
far 2s 250 miles to VE7YDRF in Sandpit, BC,
He would like to build an amplifier for that
band but needs some help with parts. When 6
is good for sporadic ¥, don’t forget the
possibility of 1 2-meter opening, John, An fm
broadcast receiver makes a good monitor for
ir;;c!{icating when conditions might be favor-
able.

For. those who haven't already gotten off-

to a guod start on the ARRL 6 Meter 600
Club Award, tow as the Es season is hegin-
ning should be u fine time to do 30, An s.a.8.e.
to Headguarters will being complete rules and
an entry form.

Many of the gaug know of the terrible fire
which wiped out everything at WASYOU and
badly burned Charlie's XY L. Wanda, WBSNIF.
The home and radio equipment are now
replaced and Wanda is recovering. They both
would Jike to express thanks to evervone who
helped when their need was great. Charlie asks
une more favor. Since all their QSI. cards
werg destroyed, they will have to start all over
again unless they can get replacements. There.
fore, everyone who has worked WASYOU or
WRBSNIF is reyuested to send duplicate cards.

| am sarry to report that one of those who
put Newfoundland on the é-meter map in
recent years is 2 silent key. Bill, VOTMO, has
been killed in an automobile accident, We also
wish to acknowiedge the puassing of anuthey
well-known G«meter operator K1HFK,

In the new-cull department we
Cuonnie, KSWVX, who now sports KSCM.

find

? Meters — Aurora has been rather scarce this
veat but nevertheless there has been some.
The evening of lanuary 30 was apparently the
best session according to reports received.
Uinfortunately, in an attempt to cover the
rash of Es activity in early Febrvary, aceounts
of aurera contacts had to be left out of last
month’s column. K9KQR's tog provides a
good overview of the fanuary 30 affair. Dick,
from his (JTH near Chicago, worked WOKRX,
WOONM and WBESS] all MN: KGDAS 1A;
WAQCHK MOQ: WEEMS and KGPAY MB;
KA1 OH: VE3FVN Otftawa and WA2PKY
Ni. Dick says that he was glad to hear some
of the gang above 145 take advantage of the
opening. In the same session WALOUB from
Hillsbora, NH. hooked up with W2ROA,
WAIZBIT snd WB2ZDNN ail NY; WA2CIK/4
VA; KSIII OH; WABNLC and K8HWW MI;
K9MRI and K958LQ IN; WIYYF (L as well as
VEIRG.

On the EME frant, a very nice letter from
SMTBAE {ills us in on 2-meter moonbounce
activity in Sweden, Kiell states that he s using
an antenna consisting of L0 6-element Yagis.
Other Swedish stations active on  2.-meter
EME are SM6CKE with four L6-element
KLMs, SMSFVH with an BO-element Cush-
craft  collinear, SM7CRO with four 13-
element Yagis and SM3IAKW. who uses a
di-element collinear. SM7BAE indicates his
willingness to schedule any moonbouncer at
appropriate times. Those interested may write
to him at his Cailbook address.

In the South, at least, tropo” continued
throughout the winter months. WS5UWB of
Kinggville, TX, southwest of Corpus Christi,
fists February 17, 21 and 2% as being particu-
farly good. On ithe last of these days, Jack
managed to pick up three new states by
aontacting WAACUQG AL, WA4KCL GA and
WA4AURU TN. Although the GA and TN
stations were fairly weak, WA4CQG was 59+
and W4CSSTin FL wag 20 over. These are only
4 few of the stations Jack worked on this
oceasion. Quite a few of them were in FL
which is not surprising since, according to
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WB4JVZ, there are now more than 200
1-meter ssh stations active ia the Sunshine
State. OF these, about 15 have high power and
big heams and five are working toward moon-
bounce capability, On the February 25 open-
ing, one FL station WA4QHE in Largo
wotked several TX stations, two in LA and
K4GMP Wilmington, NC, WB4IVZ accounts
for that opeping as the tail end of the
high-pressure area that followed the severe
winds and dust stormsg which ripped through
the Midwest 2 few days before. Incidentally
Jim’s station is one of those nearing EME
capability, Being a ‘Technician, he must
operate above 145 MHz and hopes that the
EME boys will look for him there when the
time comes-

One new convert to 2-meter ssb, WSUCY
of Pascagoula, MS, says he’s having a ball with
his Multi 2000 since getting on the band
February 15, Between then and March 6,
Lowell caught six good openings and worked
nearly ) stations from Sunshine, TX, in the
Rio Grande Valley to Miami Springs, FL. Not
bad for 10 watts and a smail beam.

Quite a bit of mail has cowme in asking why
ann award similar to the G-meter 600 Club
cannot be setup for 2 meters ar for all of the
virfjultt bands. One person making such 4
siiggestion is KH6BZF. Another with a similar
idea is WSJITA of the SWOT group. The
VHE/UHF Advisory Committee (VUAC) was
established to tackle just this kind of thing.
Once members are chosen, I am certain this
will be une of the first pieces of business
cousidered.

Speaking of SWOT, that organization is
growing by [eaps and bounds. Its members
now number aver 550, Associate membership
is now open to anyone, without need for the
requisite two confacts with SWOT memnbers.
Also OSCAR comntacts now count for full
membership, The monthly SWOT Newsletrer
is packed with information on 2.meter activi-
ty arvund the country including listings of
many nets and various stations wishing sched-
iles, An s.a.8.¢. t0 Len Hoops, W3ITA, 1704
Glenn ., Fort Worth, TX 76131 will bring
full details on this worthwhile organization,
One recent SWOT Newsletter jncludes un
application note f{rom Eimae describing a
500-watt 2-meter amplifier that looks relative-
Ly simple to build. | am sure that an s.a2.5.2. to
WaSAl at Eimac requesting Note AS-24 will
gm.duce the information on this nifty-looking

esign.,

[f you hear FF, it’ss NM, Fred swapped
WSLO for W5S5FF a few months ago. Now
XYL Lee has turned in WASMFZ for KSFF,
How's that tor a his and her call-sign combina-
tion? Incidentally, they have improved their
Fs monitoring capability and will be fooking
this summer for openings from FL to the New
England states.

70 Cm There’s good news for 70.cm
©MEers in the form of ZE5]). Peter’s 32-font
dish is up and working. Even before he had
the drive system completed, he got on and
worked W1IR, That was at 0230 UTC March
6 and the contact gave Joe EME WAC number
3, the other two holders being K2UYH and
G3LTF. Now that ZE51]) is ready to provide
African contacts, the number of WACs on 70
EME should increase matkedly. W1iIR' con-
tact with ZESIJ is the culmination of a
five-year effort, Joe, then W6EZ], first heard
Peter in 1972, He has been trying to work
him ever since, Earlier in the same evening,
Joe made the grade with G3LYF for ths first
time. The bwn QS0s brought WijR's EME
tatals to 24 stations in 13 countries and 10
states as well 25 WAC, Joe says he runs "“u
very legal kW™ to a 128-element extended/
expanded collinear.

The dish at WSFFIRKSFF (ex-WASMFZ)
will be back up by the time you read this so
Fred and Lee should be ready for EME skeds
mll\d 70 cm and {-1/4 meters. Anyone need
NM?

A number of peuple have written askins
where they can get the IN4885 varactor use
in the Tramptifier described in January 1976
O8ST and in the tripler found in the FHand-
book, According to WALWVEK at Head-
guarters, the diodes can be obtained from
Space Power Electronics, RD 1, Glen Gard-
netr, NJ 08826. Apparently the supply is
limited, however. I understand that another
firm handling hard-to-find semiconductors is
Circuit Specialists in Scottsdale, AZ.

ATV activity seems to be picking u
over the country. {n suppost of this, W3H}
in Mechanicsburg, PA, suggests- that a regu
suhsection of the column be devoted to tl
facet of our hobby, What do you think? T
material in the column is dependent on ¢
reports received so let’s hear from you.

23 Cm and Down — 1n the March colemn s
mentioned the Guan diode equipment for
cm being offered by Microwave Assoclate
Unfortunately in reporting the price, we sa
that the diodes are availzble for $85 eac
Actually, the whole assembly consisting

the Gunn diode oscillator, a2 Bchottky dio
mixer, a varicap afc diode as well as t
mounting and coupling structure (what Micr
wave Associates calls a Gunnplexer) is wh
vou get for the amount stated, Also availat
is a 17-dBi horn which ¢an be mounted on t
unit. All that needs to be added is a pow
supply and an fm receiver to make a4 comple
i0-GHz transceiver. For more informati
drap a line to Dana W, Atchiey, Jr., WI1CF,
Microwave Associates fnc.. Burlington, I
01803, Interest in these units is being e
pressed from all over the country. {n a rece
trip to the West Uoast, 1 had a 2-meter &
050 with WAsZKY. Gordon told me th
quite a few members of the San Bermardi
Microwave Society are planning to purche
Guanplexers with a view to some DX Q50s
both the mountaintop line-of-sight type a
the pver-npnoptical-paths ses ducting. Bec
that 1t was with units very much like the
that G4BRS and GM30XX set the 3-cm J
record of 324 miles on an averwater path 1
summer.

Angther application for the Gunnplexer
on local fine-of-sight paths as are often ¢
countered in controlling and linking repeate
WICF says that the group operati
WRI1AJY in Carlisle. MA, 18 using one of
units to remote a receiver from W1ZA's tow
to the repeater sitz about two miles aws
There shoufd be wo end of uses to whi
amateurs can put these devices, The o
[imitation is ham ingenuity.

Let's hear more about your microw:

experiments. [EF
50-MHz WAS
1 W 2Jg 52 ARG CG in2  WASJ
2 WHEBIY 53 W2RGWY 03 WBEW
F WECJS b4 WIDE] 104 WIEN
4 WHAJG 55 WIHO ms  WEIN
5 WZHL 98 WHA 10 WBBSO
& wWoaca 57 WISUZ 107 KIZO
by WEOB bt W1AEP 108 WA
[ WEINI 59 WSLFH 109 WBPO
a WIHDG Ko GRL. 110 Kedl
g wWsMD 5l WIMAH 111 KOAD.
1 W2IDE 52 WBESZ 11z WASF
1z WILLL &3 W2BRYM 113 Kol
13 WRDZIM &4 A FALT) 114 KeQa
14 WEHVW 445 IKEY H 1195 WABD
15 WIWHE 66 W4HOB 116 WABH
16 WOHSMJ - 62 PO i1 KICIR
17 wgosw 48 KERNQ 118 weaN
15 ERA 49 WN9QWT 119 WATS
19 W30l 70 WHEDC 120 WrrIB
20 wWBIMI 1 KBV LM 121 waz
21 KBEDX 72 KEGON 122 WHGEHM
32 WHSFW 73 AED P33 WABA
WgORE 73 WNOIC iz4  WBHGE
& waalLly 7 AL 125 HbiH
o5 WRIMS 76 WRRT 126 Mot s
26 gmv 77 WIRDY 157 WALE
27 WOCKNM 78 wekIN 138 wesL
28 1VN 79 WEOKR 199 WABK
29 WHOLY &0 KBGNX 130 KTiRW
W WIMEs 8l AIDYD 131 WATE
31 KEGERG 382 KBZEE 3z wWrtu
22 WIFFE &3 KeHCP 131 WA
3 WEPEP 84 KEYIL 134 Wwass
34 wEBJl By KAGMY 13%  KMSHV
a5 WIMEL  gg KIBAG 136 NATE
36 WIC &7 WPZOwW 1347 WAIR
37 W6PUZ gg KPS 138 VETA
38 wALL g H&E T 139 WEsSM
39 WaDDX g9q 7KL 140 KBOM
wWapo i WEW B 141 W2l
41 KEOXT 4 WATFPG 14z WEDE
42 wsganal 53 WinkHxw 143 WAL
43 WHABN WHNIT 144 Wweky
44 VEIAET gy KTICW 145  WAGS
34 WONER K&ETD 145 WBeY
46 WERIN 57 WBNLO 147 WIGHR
47 WENWN 53 KIBE 148 KeDY
KOETD 49 BE XS 149 WHEN
49 WarRy ind KIMUR 150 KIivYA
50 WELPD 101 KSEFW 151 KIVA
51 wartw . 152 WSTR

hig. 20, 22, 34, 43, 60, 68, 70, 71,72, 74 2
alf after 75 are for 50 states.




Public Service

Hammus Trafficus

When we saw this phrase in the Wisconsin
Nets Operating Manual, we were overcome
with a desire to Know more about this strange
species. 8o we searched and searched, through
ancient and yellowed records and boaks, but
we still weren’t satisfied, Mowhere could we
find a true definition of the traffic handler,
Finally, with eyes burning from strain, we
were about to give up, when we stumbled
upon the “Traffic Topics” section of QST for
November, 1957

“Ever hear of Ben White, W4PL? Of
wourse you have - that is, if you've been
handling traffic very long. Ben is the dean of
all traffic men, having been in the traffic game
since hefore many of us were born and
certainly since most of us were in knee pants;
and what's more significant, he’s been han-
dling tratfic ever since, steadily except for an
oceasional short fayoff to QTA an illness, Add
to this {act that he's « real swell guy, and vou

PUBLIC SERVICE DIARY

1 Waukesha, WI -~ February 15 (1976).
Normal frequencies failed for a military trans.
{!un returning sick personnel from Germany
o Mitehell Field near Milwaukee, WI, When
their condition worsened, WASVVS put the
pear on 40 meters, contacting WBOLIW,
Located just a few tniles from the bise, he
telayed the request for ambulances and
medics to stand by, (K9PAK)

o Stewartsville, IN — December 21 (1976).
Telephone efforts proved fruitiess in trying to
report a 4 A.M. fire across the street tfrom
WBIYPM, s¢ he contacted WB9LCA ¢n an
area repedter, He was able to call his locai
police, who had neighboring fire departments
respond. In the following days, amateurs also
conducted s donation drive for the fire
victims., {(WB9RIU)

Y Georgia — january 2.3, 'The GA ARES net
was activated for reporting condjtions to the
Atlanta NWS. office as a severe storm moved
across it and neighboring states. (K4YRL,
SEC GA)

¥ Leitchfield, K% - January 26, A natural
2as explosion destroyed ane building and set
fire to four others, injuring eight persons.
Coocdination of county emergency equip-
ment, 50 miles away, was handled by ama-
teurs. (W40YT)

= Morrisville, PA — February 2, The Lower
Bucks County ARPSC provided communica-
tions for both civil defense and the Red Cross
during an apartment fire, (WRB3BLF, EC
Bucks Co.)

" Lawrence, KS February 11. Vandals
slashed tires during a dinmer of visually
handicapped persons, including WBROZV.
Fellow amateurs gathered enough surpius tires
to get everybody on their way again. (Kathy
Yaughn)

o Caribbean Ocean — February 7. Rongh
waters disoriented a converted PT boat south
of Cuba, with WA4KPH aboard. He checked
into the Maritime Mobile Service Net and
WAZIAL called the Atlanta FOC office, who
activated direction-finding stations in Wash-
ington and Florida. From their report,

*Assistant Communications Manager, ARRL

have a combination that cannot but bring forth
a certain amount of veneration for 2 gent who
has been with us a long time and, we hope, will
continue to be with us much longer.

“W41A’s Traffic Hounds Morning Watch, a
fraternal type fraffic net operating in the
early morning (always Ben’s favorite time for
brass pounding), pulled a surprise party For
Ben on the occasion of his 73rd (fsic!]
birthday, And when we say surprise, we do
mean sueprise, On August |7, with W4PL, as
NCE, 52 stations reported into the MW, 4 new
record for the net. All of them had traffic for
WAPL. After receiving the first few, Ben said
‘[ begin {0 smell a conspiracy.” But it was only
the beginning., It was three hours and ten
minutes later when Ben copied the last
message, totaling 63 in all from 22 states, DC,
Alaska f[sic - Ed,|, Quebec and Ontario,
Many ather stations were on with additional
messages  of greetings, but coulda’t get

VPIVE plotted 4 new course using the facili-
ties of the larger ship he was on, (WA2LYT)

2 Caribbeatt Qcean - February 18. Between
Cuba and famaica a sailing vessel hit rough
seas, losing its bilge pump and LORAN
navigation, WA3ILBU/R2 broke in on W2LTP,
who called Coast Guard hqg. in New York.
Also, WBEH cailed the FCC monitoring sta-
tion at Allegan, M[, and WB5BTD confacted
the Galveston, TX, Cnast Guard station. A
rescue plane located the boat, dropping three
bilge pumps, (WSEH)

& Diallas, TX -~ February 20. Mobile units of
Dallas County and Garland RACES were af
the scene of 4 train explosion within minutes.
Both nets were activated to handle crowd and
traffic control, and intracity communication,
(W5DWL, SEC NTx)

U Tuscaloosa Co., AL - Hebruary 23. Ex-
actly two vears after a killer tornado hit the
area, a late-afternoon watch activated the
West Alabama Emergency Net. It changed to
4 warning status, with the town of Eufaw
being hit shortly afterward, Damage messages
for c.d. were haadled by WA4HIA, but no
injuries were reporfed, (WB4SVH, EC Tusca-
toosa Co.)

O Yosemite National Park, CA — February
27. On an gy mountain road WBSAFH lost
control and “was hit by another vehicle,
sending it over a cliff. He contacted WB6FZH
through a repeater for help. While waiting,
two similar accidents happered in the szme
area, but no injuries resulted from any of the
incidents. (WB6A FI)

o Repeater Loy, According to reports
received to Jate, repeaters were used to repart
34 automohile accidents and related mecur-
rences, two fires and one medical emer eney.
Repeaters involved were WR1AAC, WRIACE,
WRAACD, WR7s ABQ ACA AEL AIM,
WROABY, WROEADH.

7 BEC reports received in February total 28,
eompared to 32 this time last vear. Reported
ARES members totaled 10,851 as compared
to 11,015 in February 1976, Sections
reporting were Ariz, Ark, Colo, Conn, Del,
EMass, Ga, Ind, Kans, Me, Mich, Nev, NC,
N}, NFla, NTex, Ohig, Ukla, Ont, Org, SDgo,
%a;!i, 3Fla, SNJI, Utah, Va, Wash, WMass,

Conducted By Robert J. Halprin,* WATWEM

through the QRM. As one of the ARFers said,
‘Sounds like a DX pileup,’ VE2DR’s message
was a 73-word poemn which we wish we had
room to quote. VE3IBUR expressed the senti-
ments of all with such phrases as*. , . may
the ensuing years bring much good health,
contentment and peace of mind to a grand
old fellow.’

“Ben tesponded in typical fashion in a
letter which was printed in W4TA's B
Morning Watch Bulletin, ‘Any verbal felicity
that I thought T had seems to have deserted
me just when { need it most,’ he said. T can
only say to those who planned this, to those
who called in, to those who tried to call, to ail
who kept the secret, my heartfelt thanks and
warm appreciation. Hams are fine people, and
the very finest of them are those who handle
traffic,”

After reading this, we realized we had, at
long last, reached the end of our guest,

NATIONAL TRAFFIC SYSTEM

EAN's ubiquitous W21J reports that February
was an “excellent month, superb conditions,
fots of traffic and vastly improved
representation.” W7KZ, equally satisfied with
his net’s performance during the month,
pronounced RN7 as healthy. New assistant
managerst VE3GFN (ECN) and WBOTWT
(PRN). First annual 2RN certificates went to
W2AIR KIRKQC WALECO WALZGR
WA2KFE WA2KOI WAZYEL WALSYR
WARYXY WA2YYM WRIASD WB2RMEK
WB2THS WB2YKG; second annual - W2II
WA2ELD WB2CST; fifth annual — W22FEP
WB20YV; ninth anpual - W2RUF, 1976
IRN  wallpaper went to W3EEB W3IPX
W3IKUN W3LOS W3NEM W3NNL K3KAl
K3IMVO K30I0 WA3AHP WA3OGM
WASPXA WA3IQOZ WA3ZSXU WAISWE
WABUYF WA3VEBM WA3IWPY W2KAT/3
WRRBZY/3; 4RN certificates to WA4QEP]
WA4KKE WA4IPV WALZHU; 2RN-D
certificates to W2IMTA WAUYE KIHNW
WARECO WAZEKOI WA2PCF;, and 9RN
certificates to KAQUCQ WBAHOQW WY
{with the net since 1952!} WODND WoGGW
WIOLTU WONXG WoOT W90OYL WoQLW
KYKHI K9IMZO,

February Reports

{Evening sessions)
{Davyiime sessions)

1 2 3 4 5 6 7

EAN 28 2020 721 1609 98.2

EAN 45 794 14.2 575 90.B

CAN 28 1492 53.53 1.303 100.0

CAN 56 336 6.0 .P63 97.2

BAN 78 1307 46.7 992 94.2

PAN 56 164 2,9 .197 85.1

IRN 54 6G8 123 467 935 100.0

IRN 24 154 6.4 .399 724 946

ZRN 87 657 &0 .519 94.1 100.0

ZRN 51 421 8.2 .21 77.5 928

3N hb 367 6.5 .464 95.2 U8

3RN 28 101 356 433 588 98.2

ARN 54 740 137 538 727 100.0

4RN 98.2

RN5S &4 1006 18.6 .589 ©l9 100.0

RN5 28 379 13.5 418 9b.6 100D

RNG 56 952 17.0 .540 100.0 100.0
 Maw 1777 o1



RNG 23 176 5.3 218 &ag.3 96.4
REN7 5& 464 8.2 B43 8BRS 96.4
RN? 55 102 1.3 .147 52.0 7a.0
8RN 53 404 7.6 .363 83.3 964
RN 28 129 4.6 386 92,8 100.0Q
9RN 56 498 6.8 .424 84.3 100.0
RN 22 153 54 320 911 21.0
TEN 56 526 9.3 414 85,9 100.0
TEN 228 157 56 .312 385 1000
ECMN 54 4z2 7.8 .53Q0 98.7 100.0
TWN 56 a256 9.9 426 28,6 98.2
T'WN 20 79 3.9 i85 e2.8 839
CTN 28 584 20.8 776 100.0
TCC 102 854
Eastern |
TCC 76 732
Central |
TCC  1n2 a19
Pacific
Sectians®

3957 20644 5.2
Summary

5242 38957 7.4
Record‘_‘

4065 34235 24.3

iT(:C functions not counted as net sessions.
*Saction and local nets reporting (133): BCEN
g:u::, MTHN {MB), WV LTHF (PQ), SATN
STN (SK), AENE AEND AENJI AENM
AENR AENW SENS [AL], ASN (AK), ATEN
HARC (AZ .DAMBN APN AR

z
rd
£33
o
z
mo
z
Lvly
44
Z
a
o
=
=

N

5 GASSEN (GA),
NI, TLEN

KS-55 (KS), MKPN

TN KYN (KY), LAN

, PTIN SGN (ME},

MDCTN N;I)DD (M?C). EMRI EMZMN HHTN

H

L HE

tANN QMN WSBN (M1, MAWX MSN MSS5PN
MSSIN PAW (MN), MTNE;MS), MON MO SSBN
PMSN PHD (MO, BART 5
{NJ}, SWRN (NRAY, NLE NLIPN NES N YS WDN
(NY], NCSSBN PX SCss

ONN'OSN OSSEN (O

i--NET 5— RATE
2~ SESSIONS &—7% REP.
F=TRAFFIC 7—% REP. TO
G AWGE, AREA NET

Transcontinental Corps

Welcame back to WTDZX, who has returned
to TOC-P after a stay in the hospital. Thanks
to W7GHT and W7VSE, who handled Jack's
skeds in ks absence.

Gearge Wond, WATZAZ, is a good example
of hammus trafticus. There's not enough
raom available to tefl you how many nets
he's active in, but suffice it to say that he
was one of the first to qualify for Novice
PSHR. How about you?

~ry

1 2 3 4 5
Eastern 108 94.4 2319 £54
Central 84 028 1458 732
Pacific 112 91,1 1873 919
Summary 304 92,7 5650 2505
1--AREA 4 —TRAFF|C

2~ FUNCTIONS
3—% SUCCESSFUL

5— QUT-OF-NET
TRAFFIC

TCC Roster

The TCC roster (February): Eastern Area
(W2FR, DIr.] —Wils NJM QYY, Kis EIR
GN, Wols FCM MSK WEM, W2s FR GKZ,
K2HI/VEZ, WAZ2s ICB PJL, WB2s ASD

RKK, WASs SKU VBM, Wds NPT UQ,
KAKNE, Was LT A PMJ, KBKMQ, WBBITT,
VEIAAD, WE3s GOL 58, Central Area
(WSGHP, Dir,} — WARQS, WBASKI, WhEs
GHP M| UGE UJJ, WASIQU, Was CXY DND
NXG, WASEED, WB9s NOZ TWT, wgs AM
=l MY, Kgs CVD CW, WARTNM. Pacitic
Area (KSMAT, Dir,) — WSRE, KEMAT
WEBSKSS, wWis BGE EOT MLE oA vZT,
KGHW, W75 DZX GB GHT KZ VSE, K7s
WD NHL QFG, Wes ETT 1w KLE LG,
\KIES‘-'E)P?L TER, N@|A, wEis DJY QOT,

independent Nets (February)

1 2 3 4
Glearing House 28 552  55%
Early Bird 26 111 205
Hit & Bounce 66 1752 414
Hit & HBounce Slow 16 39 106
Mike Farad 24 112 2%
North American S5B 22 112 279
Morth Armerican

Traffic and Awards 22 124 929
Wwashington Region PON 16 48 306
20 Meter [S5B 23 658 _ 491
75 Meter 1558 28 60 1342
rza0 Traffic 4l B4z 2210

Public Service Honor Roll
February 1977

This listing is avallable to amateurs whose
pubiic service performance during the month
indicated quallfies for 40 or more total points
n the following nine categories {as reported
ta their SCM). Please note maximum poinis
for sach category: {1} Checking into cw nets,
1 point each, max. 10; {2) Checking into
phone/RTTY nets, 1 peint gach, max, 10; (3}
NCS cw nets, 3 points each, max. 12; (4} NCS
phope/RTTY nets, 3 painis each, max, 12;
{5) Performing assigned liaison, 3 points each,

max. 12; (6) Phone patches, 1 point each,
max, 20; (7} Making BEPL, 3 points redardless

of traffic total; (8) Handling emergency
tratilc directly with a disaster area, 1 point
each message; {3) Serving as net manager for
entire month, 5 points. This listing is available
to Novices and Technicians who achieve a

total of 20 or more  peints,
72 5 51 4G
WEKLY  WAIVGP WBBNEZ WAIMJE
71 WEBIARS 5y WBASKI
wasNUM WIVEE WevGE  KBIS!
. “ BoNCD MEBIES
58 a7 Wiss ATKOE
Wa0Ga  WAZBML a9 WASGCE
& TEAIMSK  WhaLMy WBOROT
\é\';SRKU ;:\BinALSCD WB‘ZhﬁN :’!)!ESWM
WBAOBZ wBAICAK wABiGl WASYBM
YEIZH  wadfel  wBSPVL KePv!
63 WRBSPTH  WASBZZA WHROYH
WBIHOX WRBGIIK  @BeUZX a2
a WERNL. ‘;2’3,3'\‘}"5'“ }N\rlB\(R

STVA 55 3 WAZERT /1
‘g’;‘“’r A WALTEH KEMR]L  K3KAJ
aiFom WALEPS  WAREFE E

IPEM egovD JEIAMR WB2DJU
WALVE] VEIDPO K4EV
WAZECO 53 vEIDY  WIMFG
WaMT A WEZCST WONXG
WRAEKS WBZRUZ 48 WEBSDEC
WBSKGP WB4DBK WAMEE WEZDE
WBSNKD 52 WEIMMP/ WRIGKH
WALYEA KIBKX 47 KaZ' TV
WEBEPV H AGRBFLL  WAZDIW Fiaao
WIOTXK W7EHT WAREZIP T AGU
WBIICH  K95AQ WAIVEM

VETDKY  WeHXEB

VEICDK 42 WRATEK VESKS

VEID- WA enie ageEy &
WAABZD | VEsKe WALZAZMN
WIGGEW VEEXD 22

werss YRE SRRy

WASJYH BB/
WE"’OEQ a1 WsLJJ
WBOTF w4l xB VEAVY

Brass Pounders League February 1977

BPL. Medallions {see December 1873 Q8T p.
59) have been awarded to the tojlowing
amateurs since last month's listings: WB4SK]
1\2{}:5}';'?%‘5 W7SQT WBEDQX WARVRE

The BPL. is open fo all amateurs in the
United States, Canada and L1,S, possessions
who report to their SCM a message total of
500 o a sum of originations and delivery

points of 100 or moere for any calendar
month, Al messages must be handled on
amateur frequencies within 48 hours of
recelpt In standard ARRL form.
1 2 3 4 G ]
WICUL 31y 2153 2316 1zl 4909
WaD LG 2207 29 2318 4651
HIMNSMN 1460 240 235 5 194d
WREWY X a2 a56 A2l 535 1754
WAPRWM 554 35 RBHO 1135
FVR 318 295 411 22 1D44
W2EC 518 471 a 99§
WA4JIDIH 1 489 483 1 a7
WAMEE 4 453 390 17 Bad
KQATNKK 13 iz 111 18 854
KOCPM 482 oh 274 B2:
KINH 73 330 397 20 g2
B ZSG 380 480 76¢
WRMZ| 20 %5 301 65¢
WBeEIG 12 aze 32 16 651
WBAOBZ 12 325 308 2 (3}
WESHN 103 s 22l 4 .3+
VE3SE 287 301 3 3L
WBEHO X 4 291 2?27 14 58¢
WAGAL 11 286 276 2 58
WB4AR] 256G 295 2 k<>
WAFQE 13 265 228 43 34
WSKLW 3 Zan 243 ] 5Ha!
wWaMMP/g 23 211 i¥E 112 51
KATH iQ 237  led 92 50,
HICR 228 3 zkg 22 50
WA 3V G 11 18l 20l 108 50

BPL for 100 or more ariginations-plus-dellver
ies

WRE| 240 WIVSE 1 4¢

W?\aPBTQ 208 WITZK 13!

KAV 182 WAIVGP 121

WAITHT 171 WAIGHEW 31

NesaT™ 183 WASVBM 10

NTECG 13 AF 10!
9 2 waloH 1o

I —CALL - SEMNT

2= ORIG, § e PEL..

3— RECD, G6—=TOTAL

You'll notice that Gorden Good, WBBY VI,
also achieved Novice PSHR. But not for long
He reports that he just passed the Generai
exam. Good work!



Armed Forces Day
Communications Tesis

Here is a chance to make some contacts outside amateur

bands.

will be looking for your calls on May 21.

-Il-njs year's observance of Armed
Forces Day marks the 28th anniversary
of an annual event reflecting the long-
standing good relations between the
amateur radio fraternity and our mili-
tary radio stations. As in years past,
events scheduled for Saturday, May 21,
emphasize the continuing climate of
mutual asgistance and warm esteem,

A featured highlight of Armed
Forces Day 1977 will be the traditional
mifitary-to-amateur  communicaiions
tests. These tests give amateur operators
their yearly opportunity to demonstrate
their technicai skills and receive proper
recognition for their expertise. The
proceedings include crosshand opera-
tions in continuous wave {(cw), voice
(ssh), radioteletypewriter (RTTY?} and
slow-scan television (SSTV). QSL cards
will be awarded to amateurs achieving a
verified two-way contact with any of
the participating military stations. Tt
will not be necessary to send a QSL card
to the military station contacted. Cer-
tificates will be sent to those amateurs
who receive and accurately copy the
Armed Forces Day message from the
Secretary of Defense, as transmitted in
both cw and RTTY,

Interception by shortwave listeners
(SWL) is not acknowledged by QSL
cards. However, anyone with the re-
quired equipment and ability can quali-
fy for a certificate by copying the
Secretary’s message.

The 1977 Armed Forces Day slogan
is "PEACE THROUGH READINESS,”
with the emphasis on the vital roie our
armed forces play in the defense and
preservation of our great nation. This
responsibility has always been shared by
the zmateur radio community, ever
ready to devote their time, effort and

skill toward a beneficial working rela-
tionship with the U.S, military com-
munications community,

The military-io-amateur crossband
operations will be conducted from
21/1300 UTC to 22/0245 UTC. Military
stations NPL, NMH, NAM, NPG, WAR
and AIR will fransmit on military fre-
quencies, and listen for amateur stations
transmitting in those portions of the
amateur band indicated below., The
opetators at the military stations will
specify that portion of the amateur
subband they are listening,

NPL (Naval Communicaticns Station, San
Diego, CA)

MILITARY FREQ. APPROPRIATE
kHz UNLESS AMATEUR BAND

OTHERWISE NOTED N MHz

14.389 14.225-14.250 S8TV
{15002-2100Z)

7.370 716-7.19
{1600Z-2100Z}

NMH (Coast Guard Radio Station,
Alexandria, VA}

14.470 14.225-14.250 3STV
73465 7.16-7.19
WAR {Army Radio Washington, DC)
40015 . 353.75w
4020 3375-4.01sb
4030 3.B5-3775 RTTY
5997.5 7.0-7.15 cwy
14405 14.0-14.2 cw
20994 21.25-21.45 usb

NAM {Naval Communications Station,
Norfoll, VA)

3388 3.5-3.75 cw
4040 3.776-4.0 Isb
6970 7.15-7.3 Isb
7301 7.0-7.05 cw
14385 14.2-14.35 usb
14400 14.0-14.1 cw

Army, Navy-Marine Corps and Air Force stations

NPG (Naval Communications Station, San
Francisco, CA)

4001.5 3.775-4.0 Isb
4005 3.5-3.65 cw
4010 3.65-3.75 cw
6988 707075 cw
730158 7.15-7.31sb
73475 7071 RTTY
7365 7.075-7.150 cw
139225 14.0-14.15 RTTY
14366 14.2-14.275 ush
14375 14.0-14.1 cw
14389 14.275-14.35 ush
20983 21.0-21.2 cw
209985 21.27-21.4 ush
FREQ. MAz
49.995* a-mjiusb/ow
50.0-61.0
143.995* a-m/usbfcw
144.0-148.0
148.40** fm/RTTY
146-148
148.95** fm/RTTY
146.0-148.0
222.0* a-mjusb/ew
2210-2225

*To be operated from Mt. Vaca
**To be operated fram Mt. Diablo

AIR [Air Force Radio Washington, DC)

4525 3.775-4.0 Ish

7305 7.15-7.2 Isb

7315 7.0-7.3 ow
14397 14.2:14.35 ush
CW Receiving Test

The “ew™ receiving test will be
conducted at 25 words per minute for
any person capable of copying inter-
nationai Morse code. The “cw” broad-
cast will be « special Armed Forces Day
message from the Secretary of Defense
to all participants. A ten-minute CQ call
for tuning purposes will begin at
22/0300 UTC. The Secretary-of-Defense
message will be transmitted precisely at
22/0310 UTC from the following sta-

tions on frequencies listed.
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TRANSMITTING

STATION FREQ. fikcHz!}
WAR — Army 4039, 6997 .5, 14405
NAM ~ Nawvy 3385, 7301, 14400
NPG — Navy 4005, G9BY, 14375,

49,995 MHz, 143,995 MHz
AIR — Ajr Fgree 7315

RTTY Receiving Test

The radioteletypewriter "RTTY™ re-
ceiving test will be transmitted at 60
words per minute. A tensminute CQ call
for tunming purposes will begin at
22/0335 UTC. The special Armed
Forces Day message from the Secretary
of Defense will be transmitted at
22/0345 UTC, This test is to exercise
the technical skill in allgning and adjust-
ing of equipment by the operator and
serves to demonsirate the growing num-
ber of amateurs becoming skilled in this
method of rapid communications.
Transmission will be from the following
stations on frequencies listed.

TRANSMITTING

STATION FREQ, (kHz)

WAR — Army 4030, 6697.5, 14405

NPG — Navy 4010, 73475, 139225,
148.410 MHz

AlR — Air Faree 7315

Submission of Test Entries

Transcriptions should be submitted
*as received.” No attempt should be
made fo correct possible transmission
ErFors,

Time, frequency and call sign of the
station copled as well as the name, call
sign (if any) and address, including zip
code of the individual submitting the
entry must. he indicated on the page
containing the test. Each year, a large
number of acceptable copies are re-
ceived with insufficient information or
the necessary information is attached to
the transcription and was separated,
thereby precluding the issnance of a
certificate.

Entries should be postmarked no
fater than May 25, 1977, and submitted
to the respective service copied.

Stations copying NAM and NPG
should send their entries to Armed
Forces Day Test; Chief, Navy-Marine
Corps MARS; Building 17; 8th 5t. & So.
Courthouse Rd.; Arlington, VA 22204,
Stations copying WAR should send their
entries to Armed Forces Day Test;
{‘ommander, Inited States Army; Com-
munications Command; ATTN: CC-
OPS-OM; Fort Huachuca, AZ B5613.
Stations copying AIR should send their
entries to Armed Forces Day Test; Air
Eorce Communications; Service/DOYF;
Richard Gebaur Air Force Base; MO
64030,

o4 neTw.

At age 81, Joseph Rass, WBGYX, has con-
fessed. Hig amateur radio station, ca. 1911,
was decidedly not legai. Until competing
interasts (girls) took over, Joe had a great time
with his newfangied radio equipment,
l.icensed in 1951, WEGY X remains active in
two loeal radio ciubs and keeps up with QST
at the tibrary. His station’s call sign in the
century's second decade? JR, of course!

WANT TO HEAR A SATELLITE?

7 You've vead about them, wondered
about them, seen pictures of them. Why
not listen to them?

OSCAR 6 will be coming your way
all month on Sunday, Wednesday and
Friday evenings, local time. Tune your
receiver hetween 2945 and 29.55 MHz
at about $:30 P.M. CDST on Friday,
May 6, and vou'll likely hear the band
come to life with all sorts of Morse code
and phone signals, 45 ground stations
frantically try to garer QSQs while the
satellite speeds northward. Spanish will
be evident ai first, but contacts will
slowly change to Foglish as OSCAR
speeds out of range of South and
Central America. This OSCAR 6 pass,
its 20.342nd, will hring the hird over
the heart of North America. This means it
will be within range of the entire U.S.
and most of Canada,

A good pass for the Bast Coast and
Midwest will occur on Sunday evening,
May 16, If you’re listening at about
8:30 P.M. EDST, yvou’ll hear Venezue-
lans contacting Floridians, then sta-
tions in the eastern and midwestern U.S,
getting together via OSCAR. OSCAR 6
will pass out of range of the naorth-

eastern (LS. at about R:50, while over
Northern Canada.

If youre on the West Coast, listen
for OSCAR 6 on Weadnesday evening,
May 25, Begin tuning for the tiny
spacecrait at abhout &:30 P.M. PDST {a
few minutes later if vou live in the
Pacific Northwest). With any luck, some
Hawaiian regulars will be on that eve-
ning, and youw'll hear some DX between
Wos and KHés for about 20 minutes,
OSCAR 6 will be traveling northward
about 300 miles off the West Coast, well
within range of the islands,

I¥ you Westerners {U.S. and Canada)
would like to hear the newest amateur
sateilite, AMSAT-OSCAR 7, try
Wednesday evening, Mav 4, Start listen-
ing hetween 294 and 29.5 MHz ai
about 7:55 PM, PDST, and vou should
hear some Mexican stations, foilowed
by U.S. and Canadian OSCAR users
vying for uattention, Catch the quick
dit<dahs of the telemetry beacon oun
29,502 MHz.

When A0 7 isin Mode B (even days
of the vear}, you'll need a two-meter
recejver and antenna to hear it. Iis
signals are somewhat stronger than
OSCAR 75 10-meter “downlink,” so it
will be that much easier to catch. A
good midwestern pass that should be
within range of most of North America
will occur on Monday, May 9. Tune in
on 14595 MHz at about £:45 P.M.
CDST for this one,

if you have mornings free, why not
try the less crowded conditions you'll
find on OSCAR 7% northtosouth
orbits? A 10-meter orbit the East Coast
will hear lond and clear will oceur on
Thursday morning, May i9. Tty listen-
ing between 294 and 9.5 MHz at
dbout 10:15 A.M, EDST,

A West Coast moming orbit can be
heard on Monday, May %, Start [istening
on the same frequencies at about 9:05
AM. PDST. You should hear OSCAR 7
for about 20 minutes 4s it comes down
from the North Pole on its never-ceasing
journey through the sky.

Another good evening worbit for
OSCAR 7's tO-meter signals is Saturday,
May 28, Tune in to the spacecraft about
§:40 P.M. CDST. This pass should bring
OSCAR. within range of the eastern
two-thirds of the 1).8,, then the Cana
dian midwest,

These selected orbits we just a few
of the hundreds of times each month
one OSCAR or the other is available tc
us in North America. You need only :
iD-meier receiver and just about any
kind of antenna — along with the desire
to catch 4 communications satellite
from yvour own QTH. Happy hunting!



Rules, 1977 IARU Radiosport
Championship

Do your part for WARC and- have fun in the process.

-I:is ig it . . . a DX Competition in
July, & summertime Sweepstakes, a
Worked-All-States weekend, an Inter-
national QSO Party. As stated in the
outline of rules for this Radiosport
Championship (March (ST, page 87,
the special occasion which promises to
make this an operating event to re-
meinber is the 1979 World Administra-
tive Radio Conference, and the inter-
national amateur solidarity to be fos-
tered between now and then, If you are
an operating radio amateur, then there
is something here for you.

The rules as outlined in March re-
maijn unchanged, except for an ex-
panded awards program; separate cate-
gories of competition for single-operator
station will include the following: cw
only, phone only, and mixed phone and
¢w. Mixed-mode only for multi-operator
enttries,

Entries from U.S. and Canadian ama-
teurs will be accepted only if made on
official log sheets and summary sheets.
Those will be available upon reguest in
mmid-May in any quantity desired. Send a
large, self-addressed stamped enveiope
to  ARRL Headquarters, 225 Main
Street, Newington, CT 06111, USA.
Log sheets contain space for 100 con-
tacts per sheet of paper; dont forget to
also request Operaling Aid 6 forms for
keeping track (in matrix form) of W/VE
contacts and form CDI75 for DX con-
tacts. Such forms (filled out) are re-
quired with any U.S. or Canadian en-
trant making a total of more than 200
contacts. The summary sheet contains a
worldwide ITU zone list,

Eligibility: All amaieurs worldwide,
in singleoperator and multi-operator,
single-transmitter categories. No multi-
transmitter allowed. GCuidelines for
single-operator and multi-single are the
same as for the ARRL International DX
Competition (page &8, December 1976
QST

Contest Period: July 9 and 10, 1977
(in UTC)., Maximum 36 houwrs for
single-operator enties, No time limit for
multi-single.

Valid contacts: All amateur bands,

160-2 meters. Each station may he
worked once per frequency band, re-
gardless of mode, Crossband contacts
not allowed, except contacts via the
OSCAR satellites arz allowed and count
as a separate band, Contacts within
one’s own DXCC country count one
point, outside of one’s country but
within one's own continent count three
puints, and outside of one’s own con-
tinent count five points,

Multipliers: The sum of the number
of different ITU zones worked on each
band. '

Fxchanges: Signal report and ITU
zone,

Scoring: Final score equals number
of QSO points times the zone muolti-
plier.

Reporting: All entries worldwide to

be sent to IARU Headguarters, Box
AAA, Newington, CT 06111, USA. All
US. and Canadian entrants must use
official log sheets and summary sheets,
and their entries must be accompanied
by dupe sheets if they made 200 or
more QS0s. Entries must be post-
marked no later than September 1,
1977. All entries become the property
of the IARU and none can be returned,
In cases of dispute, the decisions of the
TARU awards committee are final.
Awards: A certificate will be
awarded to the highest scoring cw only,
phone only, and mixed-mode entrant in
each U.S, state, cach Canadian province,
each ITU zomne and each DXCC couni.y,
Additional awards may be made at the
discretion of each country’s IARU na-
tional society,

This is a standard ITLU zone map. W1, 2, 3,4,8 and 9 are in I TU Zone 8: W5 and WO are in Zone
7: W8 and 7 ara in Zone 6; VE1 and 2 in Zone 9; VE3 Zone 4: VE4 and 5 Zone 3; VEBand 7
Zone 2; VES Zones 2, 3, 4 and 75, IKHB is in Zone 61 and KLY in Zore 1. A complete list, by
country prefix, is on the back of the Radiosport Championship summary sheet (form CD236),



Results, 43rd ARRL
November Sweepstakes

Happiness is being part of an a

By Jim Cain,* WAISTN

W did something right. Despite

dire predictions that the 1976 No-
vember Sweepstakes contest would be
a bust, the 1976 S8 was an unqualified
success. From every viewpoint, the
operating activity which has been
touted over the years as the “opening of
the contest seasun” reached new heights
fast November. The only benchmark
which was not raised was the number of
complaints [rom noncontesters, which
were almost nonexistent,

For starters, give this some thought.
ln 1976, every single high-power all-
time - division tecord was broken on
phone. Hvery one. We thought about
just running the 1976 phone-division-
leaders lsting and giving it two labels:
1976 and all-time! On ow, a few pre-
vious division records remained un-
touched, but not anchallenged: those
remaining to be shattered are Central
Division, Midwest, Northwest, Roanoke
(¢'mon, you guys: WAKFCs record is
11 vears old), and Southwest, If this
keeps up we will need an electronic
scoteboard with instant updating,

Total number of entries in the 975
Sweepstakes was 2399, down just slight-
lv from 1974, which was the ali-time
record, In 1976 Headquarters was in-
undated by 2805 entries, fully 22 per-
cent more than the previous year, and a
new record, That’s just a handtul less
than the record for the highest number
of entries in any single contest, set in
the DX Competition during the last
sunspot maximum, If you’re thinking

*45st. Communications Mgr., ARRL

that the Contest Branch had 22 percent
more work to do this year than last,
you're wrong. Thirty-five percent would
be more like it, because the average

Santa Barbara man WESJXB finds left-footed
sending a most relaxing November §8 mode
of operatton.

WBAKTR (r) found his §5 vperation some-
what limited; he took time out to make some
music with famous Bluesman Muddy Waters.

[-time record-breaking event.

number of contacts per entrv was up by
at least 10 percent.

The additional entries seemed to
come primarily from those “little guys™
we discussed on these pages a year ago,
at least some of them ag a tesult of the
200-080 award offered this year. The
Bicentennial Worked All States award
probably didn’t hinder activity, cither.
A few of the Canadian sections were
moderately scarce {not to mention the
118, Canal Zone) hut all the 50 states
were easily found on both modes.

Highlights, Big Gun Category. Every-
one knew beforehand that the phone
weekend wouid probably be a battle of
two stations: WAQCVS and RV4FZ,
WAQCVS received his new call sign
hours hefore the start of the 55 and
operator WBODJY had to re-do his CQ
tapes with the new call, WQTR. 1t was
only fair, though, that he have a two-
letter call sign to compete against the
possible advantage gained by his compe:
tition’s semi-exotic KV4 call sign.
K7VPF rolled into the KV4FZ radio
station and proceeded to operate while
contending with several anknown
quantities like band openings und
“where’s the john?” When it was al
over ynd the dust had cleared there was
still some doubt about the outcome
since both contenders had to dupe anc
re-dupe their logs. The final QSO spreac
was 21, less than one contact per hour

Amazingly, two East Coast phone
operators managed to break into th
Top Ten this year with a couple mor
lurking very near — WB20EU with bi
antennas and WA1LNQ with little ones



Little by big-gun standards, of course,
vet it’s not only size, but operating
technique that counts, All in al, it was
four stations south of the Mason-Dixon
line, six north, and four stations west of
the Rockies and six east. Eight of the
10, however, are at the right distance to
work the FEHast Coast on 20 and 1§
meters and that’s stll what counts.
Qverall, in 22 sections it took over 200k
points to win, and only 11 section
winners made less than 100k on phone!l

WASLES, last year’s cw record-
setter, beat his own record but that
wasn’t quite enough, as Chip at KV4FZ
beat it by even more. Add KP4EAJ who
operated from KP4AST and W60AT
who keved WAT7NIN and we have z
total of three operators who bettered
the former record and one who came
close. Yes, indeed, there were more
“little guys” to work and they did send
faster this year. Bravo! Fifty-three of
the sections required over 100k for
victory on cw, and 18 took over 150k!

Last year there were no clean sweeps
(all 75 section multipliers worked) on
ow, while in 1976 we had 17, VER was
still the killer and there séems to be no
solution to that problem. If you dis-
count the four multi-operator cw sta-
tions who swept and the ihree operators
who were “out” for a clean sweep
{score not so important) that leaves a
lot of serious 88 contestants who just
plain didn’t .make the grade, although
not for lack of trying.

Une hundred and nine clean sweeps
on phane is more like it, ail right. This
writer attempted 3 minimum-time
sweep on phone and finished it by
calling a VE1 out of the 75-meter band
on ew and luring him up to 3780, That
came after coming dangerously close to
having to tun a phone patch to Balboa
in the Canal Zone. Oh well.

What about the low-power competi-
tion, you say? The all-time listing else-
where in this report reveals that many
division records remain io be broken,
githough 11 out of 32 were laid to rest
in 1976. It would be interesting if some
of the well-hardwared stations would
shut down their ampiifiers for a year
and go after some of those 200-watt
records, Anvhow, ACSCON lead the cw
QRPers (and, by the way, thres of the
top four in Michigan were category “A™
stations), while Coloradoan WBGMIY
turned jn the top amplifier-less phone
score, That computes, since the overall
top phone score also originated in John
Denver’s Rocky Mountain high country.

And now for something completely
different for most casual participants
and probably different for most big
guns. It’s called “disquaiifications and
how to avoid them.” Unfortunately,
entrants eliminated from the competi-
tion this vear include several operators
tfrom the Top Ten on both phone and

Division Leaders - Phone

HIGH POWER LOW POWER DIVISION MULTI-OP
W3KWB WA3TBW/3 Atlantic K3CR
WASBWY WBZKMQ Central WBOGCS
WAGONL wagurw Dakota WBODSIS
WsWMU WI1FCC/a Delta WAL4EIX
WASBPLZ WaBTR Great Lakes wsalsm/s
WB20EU WAZLBT Hudson WB2MZU
KAGXR WBG{SW Midwest WwWeGQQ
WA1TLNQ WB2JsJ1 New England K1VTM/
WAZWXY W7TYN Northwestern W7FO
WATZNIN WABWRS Pacific WBYX
K4YF WawWsF Roanoke W4BwvVY
WoTR WBOM!V Rocky Mtn. WAQUWF
KVAFZ AA4BTQ Southeastern WaAQL
WEBHX WATVYTM Southwestern WECCP
KBELWL ABSAAR/S West Gulf AABRXT
VEBDX VEBATT Canadian- VE3DOP
Division Leaders - CW
HIGH POWER LOW POWER DIVISION MULTI-OF
W3LPL WA3SWF Atlantic K3GJD
WASBWY ABICGL Central K9RMA
WADONL WARLCU Dakota
W5WMU WABVDH Deita WAEAL
K4GSU ACBCAN Great Lakes WBSBJBM/3
WA2U00 AB28JG Hudson wasz
KAGXR WARPAD Midwest W@ZLN
WIFBY W1DGL/M New England W1MX
WITML WIYTN Northwestarn K3IMNT/7
WATNIN AABMQS Pacific WeBYX
K4V X WAWSF Roancke WAURJ
WBaDJY WOETT Rocky Mitn. WB@OY X
KV4FZ K4VFY Southeastern Wa4AQL
KBNA, WB7AEB Southwestern WBEJJE
WASLES WBBOAF West Guif AABRXT
VE7CC VETMX Canadian VEIART
cw. Careful scrutiny of the claimed
Top Ten — Low Power scores in February’s QST compared to
ow PHONE thefmal scores in this issue will mgilcate
that every Top Ten entry was adjusted
CALL SCORE CALL score i score. When one is adjusted down-
a ward greater than two percent, the
@CA%%DT-I Egargig wggmt’ gg'}gg entry becomes eligible for possible
W1FCC/4 125:504 WAWSF 128:400 action; in practice, the ﬁgure used is
WBSAOF 116,928 ABSAAR/S 128,084 three-.percent score reduction. Entries so
WASSWF 115632 WA3TBW/3 124960 adjusted are reviewed by the Head-
WEAC 115632 WBTR 7718 guarters Awards Committee and are
WRETT 112,885 WAZVTM 115,340 . s - ; ;
WESBX 111444 WBBAOE 114402 weighed against the disqualification
KAVEY 108914 WASELX 113,040 criteria specified several years ago by
WAGPAD 108,478 WB2JSJ/1 108288 the volunteer Contest Advisory Com-

Minth-Area Contest Advisory Committee
member Vic, KBUIY, and his famous QRP
station.

mittee (and printed each year in Janu-
ary OST).

So much for ihe standard speech
.+ how for the nitty-gritty, All those
disqualified from the top scorers were
primarily for “rubber-clocking™ (with a
few dupes thrown in). if' you don’t
know what rubber-clocking is, it's just
as well. If you do, then vou also know
that with 2,800 logs to cross-check it is
not very difficult to spot such time
bending.

Backtracking. Last vear in the 88
eport we exhorted entrants to use our
forms instead of homemade ones, and
to write so we could read what you
wrote, This year about 15 percent of
the entries used homemade forms,
which doesn’t seem like much until you
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multiply 2805 times point one five. Be
sure to read the rules for the upcoming
November Sweepstakes, and for a/l up-
coming contests, for that matier. You
may be surprised at what vou read
about requirements for submitting
entries in ARRL contests. We're sorry it
has to be that way, but with all of our
contests experiencing increased activity,
with more awards otfered ail the time,
and with the potentially gigantic Radio-
spori Championship to deal with in
Suly, we simply have to do what we can
to streamline our operation, Please ask
for and use ARRL contest forms, and
we'll reward you with faster service,
more timely (IST reports, and less errors
in thosa reports.

Last but definitely noi least, some
words about the Affiliated Club Compe-

tition aspect of the 58. Number of clubs -

with valid entries this year: 90, up from
76 in 1975, While some medium-sized
clubs were swallowed up by contest
conglomerates, many made rather hefty
advances in their total point produc-
tions over the 75 85, The Northern
California Contest Club wins overall for
the second vear in a row, their margin
of wvictory over second-place Potomac
Valley Radio Club a half-million points
this time, versus just 350k in 1975,
Both groups produced over a million
more points than ihey did in 1975,
NCCC with 136 valid entries and PVRC
managing 154,

New to the Top Ten ciubs listing in
1976 are the New FEngland Contest
Club, the Southern California Contest
Club, the Texas Associated Contest
Operators, and the Colorado Coniest
Conspiracy. -The first three are new
groups, while CCC has been around a
lew years. Biggest jump upward in the
listings is the Central Michigan Amateur
Radio Club, from a quarter-million
points in 1975 to over a million {and

Another 200k paints to the winning NCCC
club effort from this yent, WABMQS,

Affiliated-Club Competition

cLug SCoRE ENTRIES W PHONE
WINNER WINNER
Northern California Contest Club 10,884,632 138 WATNIN WATNIM
Potomac Valley Radio Club 10,343,214 154 W3LPL K4YF
Murphy’s Marauders. 6,520,254 62 WI1FBY WB20EU
Mad River Radio ClubiQH) 3,776.318 42 WAIWIK WAIWIK
Wireless Institute of NE 3,387,260 T 49 WAU00  WB2RKK
New England Contest Club 2,936,782 45 WIDAL WICF
Western Washington DX Club 2,871,650 48 K7RSC W7RM
Sauthern California Contest Club 2,863,224 40 WGRTT WBBYBL
Texas Assoc, Contest Qperators 2.:350,766 25 AARLES WRBRQOE
Colorado Contest Conspiracy 2,029,258 17 WEBODJY WeTR
South Jersey Radio Association 1,356,216 49 K2J0C WA2VYA
Central Michigan ARC 1093,428 63 ACBSH WABLTX
Texas DX Society 995,022 (A W5ESBX KELWL
Radio Amateur Technical Society (IL} 849,874 11 WEIIK LW K9HDE
Buftalo Area DX Club 757,194 13 WA2LCC  WAZLCC
Canton Amateur Radia Club{OH) 697,612 20 Wwaswe W3sSWB
L'Anse Creuse ARC(MI1) 679,674 32 WBGLC K8BZK
Frankford Radio Club 632,496 g WaLyL- K3DPQ
Schaumburg Amateur Radio Club(IL} 605,834 i0 WA9PBK WASPBK
Radio Club of Tacoma 586,908 10 W7BUN W7BUN
Southern California DX Club 562,544 i0 W7CE/6 XBAC
Saginaw Valley Amateur Radio Assoc.(MIl) 548,278 a7 WaQM WBSIOT
Indy DXers 482,710 5 WAgBWY
Kankakee Area Radio Society{IL) 470,462 9 ACINLR WBaHAD
Prairie Dog Amateur Radio Club{SD) 421,526 3
Orlando Amateur Radio Club 401,772 3
Motor City Radio Club (M) 399.014 i3 WBBNF WABFRE
South Peninsula Amateur Radio Klub (CA) 377120 14 WaIC) WEKH
Ohio Valley Amateur Radio Assog. 369,458 7 wgRrsw
Narth Florida Amataur Radio Society 356,108 4 WAL LFW
Wisconsin Valley Radio Association 344,920 8 WANA WINA
Michigan DX Association 342,348 4
Twin City DX Association{MN) - 342,302 5 WBBANT
Geargia Tech Amateur Radio Club 322,450 4
Ozaukee Radio Club{Wl} 320,986 5 WaLo
Gloucester County ARC(NJ] 302,822 10 WwB20sQ AB2BVY
Winona Radio Club(MN) 204,998 8 WABURW  WAQGURW
MNorthern lilinois DX Association 271,970 3
Bluegrass Amateur Radio Club{KY) 266860 5 ABAFOT
Alamance Amateur Radio Club [NC) 266,436 i0 WALFFW
Central Virginia Contest Club 266,070 G K4JM W4Qow
Pennsylvania Wireless Association 250,728 6 WAS3NAF
MNorthwest Amateur Radio ClublIL) 248,016 7 W3ZAY ABSDED
Massillon Amateur Radio Club{OH) 247,698 LS WSLS0O
Overtook Mountain ARCINY) 239,310 " W2FPG AB2BXL
Northrop Radic Club(CA) 230,338 7 WevVPZ WEHDK
Fresno Amateur Radio Club 228,232 11 WABIDE WABWRS

12th place) in 1976!

Those extra points the leading indi-
viduals picked up in 1976 and those
ballooning club scores are, no doubt,
because the “little guys” were out in
torce. Some of them moved our of that
category and into the potential big-gun
classification by virtue of their [976
performances. Our resident philosopher
says it's because many of those casual
operators staried out to make the
200-080 award level, found out how
eusy it was, and proceeded to make 300,
400 or more contacis. The certificates
will be mailed sometime in May;
200-080, section winner, club winner,
and that’s it. 1t was a tremendously
successful 85, and we thank you,

Oh, ves, the results compiled here
would never have been completed with-

out the help of Contest Branch Com-
munications Assistant Bill Jennings,
WALAHI, typist Rita Tilley, WAIWEV,
and part-time able helper Dan Street,
WAILQNE

Seapbox

My good friend John, KOYBC, was
married during the cw weekend. He will
he remembered as having been an excel-
lent 88 vperator. RIP.! {KOIWV) The
miracle of ham radio — a refugee from
Brooklyn goes to Vermont and instantly
hecomes a celebrity on 20 meters.
(WB2J5J/1) My XYL has made a note-
worthy observation: There is a signifi-
cant reduction in desire to operate the
radio after 24 hours of operation. Con-
clusion . . . there really can be too
much of a good thing! (KQJGH) Perhaps



Nicolet High School ARCINI} 228,350 4

Five Flags Amateur Radio Assoc.(FL) 211,642 3 WBASK]

Lincoln Amateur Hadia Club INE) 204,944 3

Morwood Amateur Radio Club{MAL} 200,274 4

ARINC Amateur Radio Club({MD) 198,722 a W3TO0S WA3UUO
1BM Oswego Amateur Radio Club(NY?} 185536 4

Electronics Museurn ARCI{CA) 184,958 5 WBEASH

Burlington Amateur Radio Club{VT) 184.772 4

PENNARCI(PA) 182,390 8 WASWYT
Schenectady Amateur Radio Assoc. 181,368 4 WBZabe

lake County Amateur Radio Ciub [IN) 177.702 3

Connecticut Wireless Association 174,694 5 W1BHH

University of Manitoba ARS 164,716 4

Wabash County Amateur Radio Club(IN) 162,708 8 WaJ00 WaJOO
Douglas County Amateur Radio CiubiKS) 162,456 4

Memphis Amateur Radio Association 157,588 8 ABAWHE KATTA
Ft. Wayne Radio Club 163,548 3

Muskegon Area Amateur Radio Club 148,868 8 WBBOaR
Blossomland Amateur Radia Assac.(Ml} 148,588 8 W8IHE WBEDZR
Johnsan Ceunty Amateur Radio Club{K8) 139,260 3

Framingham ARCIMA) 138,848 8

Atlanta Radio Club 137,134 3

Richardson Wireless Klub{TX) 135,880 B WBESBH
fastern lowa DX Association 135,758 3

Foothifls Amateur Radio Society (CA) 110,548 [ ABBGNM
Farout Amateur Radio Club (OH) 100,890 3

Neenah-Menasha ARCIWI} 98,446 3 ABIPYE

West Jersey Radio Amateurs 97,304 3 WB2L.BT
Hellgate Amateur Hadio Club (MT! 95 868 1 K7CTI

Detaware Amateur Radio Club 95,508 4

Acadia Naval Radio Amateur Club{ME} 94,920 4

Murray State University ARCIKY ) 91,720 4

Dayton Amateur Radio Assoclation{0H) 73,938 5 WBSAXN
Reading Radio Club 78,308 B K3DTD WB3AAK
807 Club of Kokomao 73,458 3 WIK QD
Spokane Radio Amateurs 70,890 5 K7AWSB
Chicago Radio Traffic Association 52,614 5 WaHPG

Parma Aadio Club(OH! 43,560 3

Wellesley Amateur Radio Society 34,646 3 WATTAK
TARCOMINY} 32,072 3] WAZEX]
Great South Bay ARCINJ] 30,000 3

West Park RadiopsiOH} 23,828 5 WBBUFD

Rip Van Winkie Amateur Radio Society 14,690 3

Mobile Sixers Radio Club{PA) 6808 3 WB4B0D
lolant Schooi Radio Club (KHEG) 6294 3

we need to go back to the low-power
multiplier again. This would encourage
energy conservation. (WSQJH) Frusira-
tion is having to work the SS from the
Novige bands, while awaiting vour Ad-
vanced ticket in the mail. But was

Top Tan

PHONE ow

WRTR 285,900 KV4FZ 193.500
KV4FZ 282,750 AABLES 182,780
WATNIN 262,950 KP4AST 182,304
Waz7wxy 261,800 WATNIN 172,950
WB20EU 253,060 K4GSU 169,488
KBLWL 244,060 KBNA 167.608
WBS0OG0E 240,600 WBEWMU 166,284
WTRM 239,850 WBODJY 166,050
WEWNMU 227550 WB4AEX 163,688
WA1TLNQ 225,450 W7IR 183,392

pleased at the invariably courteous atti-
tades of the other operators for QRS,
fills, ete. Didn’t find any bummers this
trip! {WB6BYH) With the exception of
Alaska, Rhode Island, Delaware, Missis-
sippi and Tennessee, I worked every
section [ heard, and [ didn’t get &
chance to call any of those except the
KL7, who was buried in a pile of eager
section hunters. Calling him with 100
watts and a wire antenna was like trying
to work AC4¥N in Tibet with a pair of
semaphore  flags from Chicago,
{WIPWK) I sure wish I knew why the
{otal number of calls on the dupe sheet
doesn’t add up to the amount of SOs
in the logs, just after | finished duping
all my logs! (AA6DYZ) When anybody
wonders why amateurs need their fre-
quesicies and maybe more, just have

Multi-operatar, nbviously. Proud pap
WBBDOP takes time out from WB8JBM/8 55
operation to demonstrate proper keying tech-
nique to six-month-old Robby.

thern listen during 88 when 1000 sta-
tions are all on the same frequency at
the same time, (WBGMCL) It took seven
of us to put up the beam that smashed
into the neighbor’s fence, and four of us
to find all the losi pieces. (WA4GNT)
My first chance to enter an hf contest
{been on 30 MHz since 1963}, Wonder
what effect the TV telecast of “Gone
with the Wind” had on the last few
hours of the contest? (WASIYX) It
aceurred to me at the last minute that
N6V was available for only two more
weeks — Put it on in $8! S0 Udid. Of
course the call was the best part. Only
one contact was lost as a resulf of “Ka7™
(3SLs are available for N6V S8 contacts
from “Mojo,” WBEDJIP, (altech 1.35,
Pasadena, CA 91126, (N6V/WB6DIP)

.
-

MREAC President and general gogetter
KB8RAMK, in one of his more reflective moods.
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Number cne on cw, number two on phone,
hut who cares about contests? This is vour
ham radio location of the year, KV4FZ in the
U.S. Virgin 1slands. K7VPF managed to
gnore the blue sky, the sunshine, the natives
and the blue Atlantic [ong enough to operate
a couple of November 85 weekends from this
majestic site.

For the first time since $S no. 1,1 was
able to work all sections on both modes
in one vear. (WOBIP) This was my first

fime at it . .. was insane . . . no
stations sent slower than 40 wpm . . .
if 1 sent slow, 1 was ignored . . . If I

sent fast, I was too sloppy to copy . . .
All the high-power sigs buried by 160
watts . . . I sprained my wrist . . . 1
loved it. (WA4FMA) If ARRL wants to
move Hq. to a different spot, | vote for
NWT, (WIERW) Thank goodness for
the demise of the Bicentennial calls!
(VE3GD) Got so sleepy that | started
copying all QS0s us ZZZZZZIZ!
(WBSPTE) Worked 74 sections. Haven’t
watched Walter Cronkite lately. Did we
give up the Canal Zone to the Pana-
mamnians? (WAIWEM) Suggestion on the
dupe sheets. Put a designation on them
for WD call signs so you will have one
uniform symbol for these calls.
{WBOPIR) If my score keeps increasing
as it has for the past tew years, in 25

90 DO5T=

All-Time High Power Leaders

ow PHONE

W3LPL 189,437 76 Atlantic W3KWB 204,150 7
WoYT 154,800 74 Central waAgBWY 216450 7
WAGONL 146,692 78 Dakota WAQGONL 219,150 7
WEWMU 166,284 76 Delta WsWwMU 227 550 7
K4GSU 169,488 78 Great Lakes WABPLZ 213,014 Y
WARUOO 161,476 76 Hudson WB20EU 253,050 7
KOGXR 134,560 74 Midwvest KOGXR 180,310 ;
WIiFBY 160,284 78 New England WATLNQ 225450 :
W7BM 168,150 74 Northwestern WA7WXY 161,900
WATNIN 172,950 76 Pacific WATNIN 262,950 )
WaKFC 156,869 68 Roanoke K4YF 214,950 |
WERDJY 168,050 76 Raocky Mtn. WOTR 285,900 |
KVAFZ 193,500 78 Southeastern KV4FZ 282,750 :
WBRR 172,350 4 Southwestern WEHX 253,200 i
AABLES 182,780 78 West Gulf KELWL 244 050 :
VETCC 145 562 5 Canadian VEBDX 185,100 :

Building winning antennas for WABLES and hiredgun KSLWL {l-r, bottom right pheto) is no
pasy task, as the abpve pictures taken over seven months of l[abor by some forty helpers,
indicate.

years, wafch out! (WBZEFRIT) Now why  develop “brass wrist,” a sore back a
would a grown man stay up half the roin his nervous system? (WBOVR
night, smoke six packs of cigarettes, The Extra portion of the bands are n



for us QRP types, as the QRM is light

Clean Sweep Phone and a few contacts, particularly on &0

WAl ane e ‘Q’EEE}E Rae Pl can be made there, (WAGUAV) Since
WA1JZC W1FCC/4 WBBEDM/6 WBBURN wB2mzu* I'm working on SBWAS, 1 was hoping
WATSTN KapJ WBBAIN WBIHAD K3CR* that 10 meters might open up during
HE B MRS UAEEC e e sonted (0 need mo o my
WIRR WAWSF WBBLPK WB9BWU WA4EJX * L states o 10). L‘hd llstfmbon
wiuQ w4acw KBNA wBgDzZs WABY Y * several occasions during the contest, but
W5 LD K/ KV4FZ WEKGG WAGNVF KA4VT* heard no activity, Also, 15 was open
E{ggE wg\g'll_\;% ﬁ?’vﬁxv wig‘&’: V\Klgg)ﬂéﬂ!;* nicely here around 1930Z on Sunday, at
k ]
WATABW WBS0OE WATNIN KIHDE AABRXT™ Whlcllé mil'ebaw?éﬁzdubm\%ﬁg?ﬁ}s _as\}xell
WB20EU W5TMN W7 TML WASBWY KBAUC* as old reliable, - (WBRINQ} Very
WB2VFET KBRHZ W7RM K9CDB KEZM * pleased to hear the courtesy shown to
K3DPQ WASUCT W7BUN KOKGA WABGFY ¥ ragchewers, Thete really is room for all
K3AWZ K5LWL K8IDE WOTR WaBIP* of us. (WBATEM)
KBJZN/3 KERV WABQEF WBOLLR KHEGOW* ;
W3IKWB KGHIH WABMOA WwBemIv KIHDZ* Scores
UL e wmer el g b )
Uss WARBONL *Multi-operatar Scores (beginning next page) are
W3AZD KGAC WASYWX VEBDX “eall are. ot
KAz WBEYBL WBBUKX VEL {grouplued by call ared, ARRL section,
WAZSXH WBSVN and in order from highest to lowest

score; single-operator stations first and
multi-operator second. The letter “A”

Clean Sweap CI¥ or “B” at the end of each line score

K1ZND WAZNINIWEOAT apr.) W4LIPS*

k4P + indicaies the power class of the entry.
Evarz WML o, Example: WIFBY 160,284 — 1083
WASRTG W8OK WEBIP* 74 - 24 — B means 160,284 total
WEUA WaDB *Mult-operator  points, 1083 contacts, 74 sections, 24
wgiilé{l‘éUASTLV,opn) WEGDJY hours of operation, power over 200

watts. Asterisks denote full-time Head-
guarters staff members, not eligible for
awards when operating their own sta-
tion or that of another staff member,

All-Time Low Power Leaders

oW PHONE

WAISWF 115,632 78 Atlantic WAZTBW 124,960 76
WBOGFC 128,772 74 Central WBAGFC 129,940 74
WARBWM 100,110 72 Delta WB

WBIGFC 128,772 74 Central WBIGFC 129,840 74
WAGBWM 100,110 72 Dakota WBGDSP 122,850 72
WABVDH 129,940 76 Deita WASYDH 179,400 75
W8CQON 137,492 74 Great Lakes W8TR 117,718 76
WB2R..) 111,024 13 Hudson WAZLBT 96,652 78
WAQPAD 108,478 76 Midwest KACV A 120,000 75
WATGNF 101,762 74 New England K1EUF 152,144 El
WIYTN 95,904 76 Northwestern W7CFL 114,300 Al
K688 106,042 73 Pacific K7ICA/G 153,825 73
WAWSF 103,222 76 Roanpke K4PQL 138,380 74
WBAEDLE 113,040 72 Aacky Min, WEAMIV 176,100 76
K4VEY ' 108,914 76 Southeastern Kaw AR 119,550 B9
-KBLKD 115,344 74 Southwestern WBBPXP 136,656 75
KERAHZ 117,216 70 West Gulf KBRHZ 148,000 70
VE2AXW 71,994 74 Canadian VESATT 84,180 76 Steve, WB4FEC, produced one of five 100k

ow scares from North Florida in 1978.

College/University Club Station Scores
(multi-operator entries only)

CALL SCHOOL TOTAL SCORE CALL SCHOOL TOTAL SCORE
WEY X Stanford University 305,864 WAZNPQ  State Univ. of NY - Buifalo 106,582
weaoaQ Kansas State Univ. 304,392 T WABIMY Univ. of Cal. at Davis 104,976
WaaGL Georgia Tech. 257082 Ways Purdue Lniv. 104,256
W2szZ Rensselaer Poly. Inst. 230,718 K2MEF Mewark College of Engineering 88,750
K3ICR Pann. State 229,240 WiMX Mass. Institute of Tech, 88,622
WAEAL Univ, of Tennessee 174,020 WBBOKX  Missour| West. State College 74,256
WELT hio State 164,872 WeYC tUniv. of Minnesota 65,412
ACBAC Texas A and M Univ, 161,914 W7YH Washington State Liniv, 63,616
WOZLN Univ. of Missouri 147,168 WB4BNH  Univ, of South Florida 87,728
KIGXT Rachester [nst. of Tech, (NY) 139,034 W3IMGF Drexel Univ, (PA) 41,168
WIYK Warcester Paly. Inst. {MA) 125,954 W6EBB Univ, of Calif. at Berkeley 24,378
K1AD Brown Univ. (R 118,432 WIJWC Bradiey Univ. {IL) 23,632
WOEEE Univ. of Missouri - Rolla 110,260 WEYJ Oklahoma State Unjv, 532

WBEAXC Univ. of New Mexico 109,872 K4FAL Flarida Atlantic Univ. i80
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