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Please do not write for this
25,000-word free book unless §
you are really interested.
It's pretty expensive.

SR-2000 transceiver specifications in brief:

Maximum legal input in a 26-lb. box no bigger than an
overnight bag! Special features: Receiver Offset Control

independent of transmitter, for round-table, net or CW
operation. Amplified Automatic Level Control. Frequency
Coverage: 80, 40, 20, 15 and 10 meters. Upper, lower side-
band, CW. All crystals provided for 28.0 to 30.0 mcs.
General: Dial cal., 1 ke. Linear gear drive with less than
1 ke readout. Adjustable IF noise blanker. Provision for
plug-in external VFO/DX
adapter. Built-in VOX,
break-in CW and PTT.
Built-in CW sidetone. Hi-
Lo power switch for SSB.*
2.1 ke 6-pole crystal lattice
filter. S-meter-RFO-AALC
and final screen metering.* Two-speed blower.
100 ke crystal cal. VFO covers 500 ke. Transmitter Sec-
tion: Two 8122 output tubes. Variable Pi network. Power
input, 2000 watts P.E.P. SSB; 1000 watts CW. Carrier and
unwanted SB suppression, 50 db; distortion
products, 30 db. Audio: 500-2600 cps @ 6 db.
Receiver Section: Sensitivity less than 1 yv
for 20 db S/N. Audio output, 2 W.; overall gain, @ v
1 yv for ¥ W. output. Price: $995. amateur net. {/ O 4
P-2000AC Power supply, $395. - A
*Meters for final plate currentrx)arn)d voltage built into 6alllcra/iers

P~2c(i)00AC power supply. Also Hi-I.o power switch, and A Subsidiary of Northrop Corporation
loud speaker. Export: International Division ; Canada,Gould Sales Co, Sth & Kostner Aves., Chicago, llinais 60624




If the
Electro-Voice
Model 664
picks up
sound here...

Z.)) The holes in the top, sides
@- and rear of the Electro-Voice
Model 664 make it one of the finest
dynamic cardioid microphones you
can buy. These holes reduce sound
pickup at the sides, and practically
cancel sound arriving from the rear.
Only an Electro-Voice Variable-D®
microphone has them.

Behind the slots on each side is
a tiny acoustic “window that leads
directly to the back of the 664
Acoustalloy® diaphragm. The route
is short, small, and designed to Ict
only highs get through. The path is
so arranged that when highs from
the back of the 664 arrive, they are
cut in loudness by almost 20 db.
Highs arriving from the front aren’t
affected. Why two *“windows”? So
that sound rejection is uniform and
symmetrical regardless of micro-
phone placement.

The hole on top is for the mid-
range. It works the same, but with
a longer path and added filters to
affect only the mid-frequencies. And

near the rear is another hole for
the lows, with an even longer path
and more filtering that delays only
the bass sounds, again providing
almost 20 db of cancellation of
sounds arriving from the rear. This
“three-way’’ system of ports insures
that the cancellation of sound from
the back is just as uniform as the
pickup of sound from the front—
without any loss of sensitivity. The
result is uniform cardioid etfective-
ness at every frequency for out-
standingnoise and feedback control.

Most other cardioid-type micro-
phones have a single cancellation
port for all frequencies. At best,
this is a compromise, and indeed,
many of these ‘“‘single-hole’ car-
dioids are actually omnidirectional
at one frequency or another!

In addition to high sensitivity to
shock and wind noises, single-port
cardioid microphones also suffer
from proximity effect. As you get
ultra-close, bass response.rises.
Therc’s nothing you can do about

| “What are
all these

other
holes

for? .

this varying bass response—except
use a Variable-D microphone with
multi-port design* that eliminates
this problem completely.

Because it works better, the E-V
664 Dynamic Cardioid is one of
the most popular directional micro-
phones for demanding communi-
cations applications. To learn more
about Variable-D microphones,
write for our free booklet, *“The
Directional Microphone Story,”
Then see and try the E-V 664 at
your nearby Electro-Voice micro-
phone headquarters, Just $85.00 in
satin chrome or non-reflecting gray.

*Pat, No. 3,115,207

ELECTRO-VOICE, INC., Dept. 372Q
631 Cecil St., Buchanan, Mich. 49107
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SETTING NEW STANDARDS IN SOUND
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Feel like you’re running barefoot? If so, it’s time to try on Collins’ 30L-1 Linear
Amplifier. Conservatively rated, the 30L-1 provides 1,000 watts PEP on SSB
and 1,000 watts average on CW. It gives your KWM-2 more talk power. Does
wonders for other 70-100 watt SSB/CW exciters, too. You also get RF inverse
feedback, automatic load control, instant warm-up and automatic antenna
transfer. See the 30L-1 Linear Amplifier at your Collins distributo;r‘
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watt. amplifier
on? 157 10?7
Would you be-
lieve 67 That's
it — elimina-
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by K2AYM, on
Page 11,
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torpedo!

hero!
submarine!

The words may be different depending upon
where you live but the meaning is identical—a
delightful sandwich—Ilots of goodies tucked into

a small space-and aiways, most for your money.

Add the words, “SBE COMBO" to the best-buy
section of the menu whenever you want to sand-
wich a plump, four-band kilowatt into that small
car and still have room for the family. (it's right
at home also).

First combo layer—SB-34, 80-40-20-15 meter
transceiver with built-in 12V DC and 117V AC
supply and replete with such condiments as solid-
state switching (no relays), USB or LSB (by panel
switch), steep siope mechanical filter (Collins),
delta receiver tuning (* transmit frequency).
Varactor control dial set, 500 ma receiver-only
standby drain (12V DC), 20 diodes, 23 transis-
tors (only 3 tubes),one-knob dual speed tuning.

Export sales: Raytheon Company, International Sales & Services, Lexington73, Mass. U.S.A.

Second combo layer—SB2-LA, 1000 resounding
watts p.e.p. input on 80-40-20, 750 watts on 15.
And smalllll . . . only 514"H, 1134"W, 1154"D,
43#, Built-in 117V AC supply uses silicon recti-
fiers and voltage multiplying to reduce trans-
former size/weight. Low voltage (800V) high
current operation — easier on capacitors, diode
rectifiers, components. Built-in antenna and con-
trol relays (2)—internal blocking bias—meters for
plate current and output — uses 6 inexpensive
6JE6 parallel connected tubes.

Write for a menu—errr catalog.

SIDEBAND ENGINEERS—213 East Grand Avenue,
South San Francisco, California 94080.




- SEE...the first

% unveiling of the all
new AMECO "PT".

A continuous tuning 6-160 meter
pre-amp specifically designed for
use with a transceiver.

Proven in use hy

thousands of DX and local

contacts hy such stations as
-G3AWZ, OY7ML, W2GHK, AND
MANY, MANY OTHERS

THE AMECO PT WILL:

improve sensitivity and signal to noise ratio while receiving.
Bypass itself while the transceiver is transmitting.

Feed a 2nd receiver (ham band or general coverage).
Automatically mute the 2nd receiver while transmitting.

Improve immunity to transceiver front-end overload by use of the
PT’'s built-in attenuator.

oA wh -

All of the above without modification to the transceiver.

[0 FIRST PUBLIC SHOWING AT THE SINGLE SIDEBAND SHOW, MARCH 21, 1967
(IEEE WEEK), STATLER-HILTON HOTEL, NEW YORK.

71 NEXT PUBLIC SHOWING AT THE NEW ENGLAND DIVISION ARRL CONVENTION,
SWAMPSCOTT, MASS. APRIL 22 & 23.
SEE US AT THESE SHOWS OR WRITE FOR FURTHER DETAILS AND FULL LINE CATALOG.

MANUFACTURERS OF FM AND AN )-WAY RADIO, SSB AND ISB |
‘ CONTROL AND DATA EQUIP-
LISTENING EQUIPMENT.

WRITE FOR FREE LITERATURE.

tJ).S. HIGHWAY 1, NORTH
A SUBSIDIARY OF AEROTRON, INC. RALEIGH, NORTH CAROLINA 27608



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL otlicial elected by members in euch Section,
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are
availuble in areas shown to qualitied League members. (ieneral or Conditional Class licensees or higher may be appointed
ORS, OVS, 0P3, 00 and OBS. Techniciaus may be appointed OVS, OBS or V.H.F. PAM. Novices may be appointed UVS.
SCMs desire appllcatmn leadership posts of SEC, EC, RM and PAM where vacancies exist.

TLANTIC DIVIBION

Delaware W3HC John Tuompson 1016 Parkside Drive Wilmington 19803
tustern Pennsylvama W3ZRQ Allen R. Breiner 212 Race St, Tamaqua 18252
Muaryland D RK3JYZ C'arl K.gAndersen 14601 (’lnude Lane silver Spring, Md. 20904
Southern New Jersey w2zl ‘Fdward G . Raser 19 Blackwood Drive \VlIlburtun(xgbdfna,
‘I'rento!
Western New York K2HUK Charles ‘', Hansen \WWarner Gulf Rd. Holland 14080
Western Pennsylvania W3INEM ‘Robert . Gawryla 1463 N. Allen St., State College 16801
J— CENTRAL DIVISION.
Ilinois WOPRN  Edmond A. Metzger 1520 South 4th 8t. Springield 62703
{ndiana KYlvVG Mrs. M. Roberta Kroulik 401 El Portal Drive Michigan City 46361
Wiscousin K9GSC Kenneth A, Ebneter 322 Wauona Trail Portage 53901
DAKOTA DIVISION
NMinnesota WPTCK Herman R. Kopischke,Jr. 1£l~ D2 Junesville 56048
North Dakota WyDM Harold L. Sheets 21 Euelld Ave, (irand Forks 58201
South Dukota KYTX Seward P, Holt Box 58 C'lear Lake 57226
it ELTA DIVISION
Arkansas K5GKEN Don W. Whitn 117 Norm Drlve (1.0, Box 311), Osceols 72370
Louwsiany wspPmM J. Allen bwnnson Jr. 1~D 1, 354-E C'ovington 70433
M ississippl WSHKENMNM S8, H. Halrston 'JZl-A?th Av Aleridian 39303
Lenueysee WwWiuve Willjam A. 8cott 115 East Holston Ave, Johnsou City 37601
GREAT LAKES DIVISION —
Kentucky WA4KFO Luwrence I, Jellrey 1605 Antler Av L)wensboro 42301
Michigan WHEFX Rualph P, Thetreau 27209 W. Six MueRoad Detrolt 48240
Ohio WxAL Wilson E. Weckel 1317 Logan Ave., N.W. Canton 44703
S HUDSON DIVIS!ON
Eastern New York W2EFU George W. T 138 North Country Club Drive Schenectady 12309
. ¥.C. & Long Island K2IDB Blalne 3. Johnson "b6 Cypress St. Massapequa Park, L. 1. 11762
Northeru New Jersey W2LQy Louis J. Amoroso 180 Pleasunt Ave., Bergeuneld 07621
I MIDWEST DIVISION S
{fowa wWoBDZ Owen G Hill RED Gllman 50106
Kansas RKOBXF Robert M. Suminers 3045 North 72nd, Bethel 66009
Missouri WOTPK Alfred E. 8chwuneke ‘F.dgar star Rte. Rolly 65401
Nebruska WoGGP Frank Allen Box 272 Gering 69341
NEW ENGLA.ND DIVISION o
(‘onnecticut WIGVT Juhn J. McNassor 218 Berlin Ave, Southington 06489
Eustern Massachusetts W 1ALP Frank L. Baker, Jr, 85 Holar Ave. Braintree uuas
Mulne LhDYG Herbert A, Davis RFD 1 Frankln 0463
New Liumpumre WIsWX/KIDSA Rabert Mitchell Box 137-A, RFD Chester 0.40.56
Knode slamd hlAA John E. Johnson 30 KFruit 8t, Pawtucket 02860
Verms KIMPN H, ﬂcglu.xld Murray 3 Hillerest Drive Montpelter 05601
Westcrn Massachusetts W 1BVR tercy C. Noble 8 St. Dennis St. Westtield 01085
— e NORTH\VESTERN DIVISION
Alaska KL7IDG John p.T'rent 700 Tudor Rd. Anchorage 99502
1daho 7TZNN Donald A. Crisp 3717-14 th St. Lewiston 83501
Montana WITYN Joseph A, D'Arcy 1916 Haggin Ave. Anaconda 59711
Oregon V7AJ Hverett H. France 5 3.E. 116th Ave. Portland 97266
Washingtou W7HMQ Everett k. Young "217 Fifth St., 8.E, Puyallup Y8371
PACIFIC DIVISION
Jast Bay KELRN Richard Wilson 107 Cordova Way Concord 94521
Hawall KHEBZF Lee R, Wical 45-601 Luluku Rd, Kaneohe 96744
Nevuda Wi7rBv Leonard M, Norman 652 Utah Boulder City 890
\acrumento Vaulley WABJDT John F. Mlnke Juve 6230 M.lo Bomt.o Drive Carmichael 95608
sSan Irancisco WAGAUD Hugh Cassidy 77 Coleman Drive san Rafael 94901
Bun Joaquin Valley weJru Ralph 8aroyan 6204 E, Townsend Ave, Kresno 93702
Santa Clura Valley Wwez Jean A. Gmelin 10835 Willowbrook Way Cupertino 95014
ROANOKE DIVISION
North Carolina W4BNU Barnett S. Dodd 420 West Franklin St. Sallsbury 28144
South Curolina K4LNJ Clark M. Hubburd 124 Kant Lane Union 29379
Virginiu W4sHJ H., J. Hopkins 8600 Hammett Ave. Norfolk 23503
\Vest Virginia WEIM Donald B. Morris 1136 Morningstar Liane Fairmont 26554

Colorado Richard Yoppe

New Mexico Bill ¥Farley

Utub Cierald F. Warner
\Wyoming w7CQL Wayne M. Moore
Alabama K4WHW  lidward L. Stone
Canal Zone KZSTT Mrs. Lillian (Msmith
Tastern ¥lorida W4AMVB  Jesse H. Morris
(:eorgia W4RZL Howard L. Schonher
\vest tndies (P.1X.-V.L.) KP4DV Albert R. Crumiey, Jr.
Western Florida W4RKH  Frank M. Butler, Jr,
Arizona WIFKK  Floyd C. Colyar
Los Angeles W6BHG H. G, Garman
Qrange WeLEY Roy R. Maxson

San Dlego W6LRU Lon Stansifer

Sunta Barbara WABORKN Cecil D. Hinson
Northern ‘i'exas WS5SBNG L. L. Harbin
Oklahoma K5CAY Daniel B. Prater
southern ‘Lexas WS5AIR (. D. Jerry Sears
Alberta VESTG Harry H.n-mld
British Columbia VETFB H. K. SBavag

Manitoba VE4IT John Thomas Stacey
Muritime VEIMX J. Harley Grimmer
Ontario VE3NG Richard W, Roberts
Quebec VE20J Jim Ibey

Saskatchewan VESQC Mel Muls

CGANADIAN DIVI SION

ROCKY MOUNTAIN DIVISION

OUTHEASTERN DlVl ION

SOUTHWESTERaNlDlVISION .

WEST GULF DIVISIOI\

1306 Spruce
4765 South 275 West
142 Bouth Montana Ave.

Luwson 80460
Alnmogordo 83310
Ogden, 81401
Casper 82601

aprmg Ave., 8.W.
P.O Box 191
P.O. Box IZJI
£.0, Box 1402
P.0. Box 10073

494 Elllott Rd,

Decatur 35601

Balboa

Jucksonvllle Beach 32050
8 31902

eights
n Juan, P.R, 00922
.b‘ort Walton Beach 32548

411 West Plerson 8t.
3732 Chatwin Ave.
1434 South Ollve St.
4427 Pescadero
1933 Coventry Court

Phoenix 85017

#an Diego 92107
Thousand Oaks 91360

4515 Calm
1401 E. Okla.homa Ave.
5534 Eskridge 8t.

Fort Worth 7610
Enid 73701 6107
Houston 77023

1834-5th Ave. N.
4553 West 12th Ave.
19 Cottonwood Cres.
40'5 Hoscdale Ave.
170 Norton Ave.

209 Rrookdale Ave.
P.O. Box 801

Lethbridge, Ana..
Xaucouver 8, B.C.

Fairview, Halifax Co., N. 8,
\Willowdale, ‘Coronto, Ont.
Lorval, P.Q

Saskatoon

*Qificial appointed to act temporarily 1n the absence of a regular otticial




Wfr‘om International

% Designed for full performance

IOW cost VH F % Solid molded bases
Space-saver antennas * Easy mounting

%X Low cost
144-430 mc 120-480 me % Mobile Fixed Base

if antenna space is a problem, you will find International Space-Saver
antennas the answer. The new line of Space-Savers keep antenna
display and space requirements to a minimum with full operating
performance. Manufactured from the finest material, yet low in cost.

IN'I'EHNATIO!}IAL CRYSTAL MFG. CO,, INC.

1B NGO LEE « OKLA. CITY, OKLA. 73102

VHM-1 e
. Vertical Mobile

i Antenna, hardware,
: instructions.
Complete

$5.25

B s

Vertical Ground Plane - Vertical
With universal mount. -~ © _ Ground Plane

antenna, radials, - = With pipe mount
hardware. .. . (less pipe),
Complete b & antenna, radials,
$8.50 ot : hardware,
R ¢ Complete
$10.75

VHA-1
Attic Mount
Includes antenna,

VHD-1 Dipole universal mount, |

With pipe mount 3 instructions. ;
(less pipe), Complete
antenna, $6.95
hardware. (Screen wire not included)

Complete =
$11.95 .

Coax Cable Kits
10 ft. RG-58AU w/connector CAL-10 $3.95
25 ft. RG-58AU w/connector CAL-25 4.95



THE AMERICAN

RADIO RELAY
LEAGUE INC.,

is a noncommerciol association of radio amateurs, bonded for
the promotioi of interest in amateur radio communication and
experimentation, for the relaying of messagés by radio, for the
advancement of the radio ort arid of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraterrialism and @ high standdrd.of conduct.

Itis anincorporated association without capital stock, chartered
under the laws'of Connecticut. Its affairs are governed by @ Board
of Directors, elected every two years by the general' membaérship,
The officers are elected or appointed by the Directors. The League
Is noncommercial and no one commercially engaged in the many-
facture, sale or.rental of radio apparatus is eloq:ble to membérship
on its board,

"Of, by and for the amateur," it humbers within its ranks pradti-
cally every worth-while amateur jn the nation aind has g_history. of
alorious achievement as the standard-bearer in amateur affalrs,

inquiries regarding .membership “are” solicited. "A bona. fide
interest in amateur radio.is the only essential qualification; wner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting meiiibership is graiited only to
licensed amateurs. ’

All general correspondence ‘should be addressed. to the adminis-
trative.headquarters at Newington, Connecticut.

e

“Past Presidents
HIRAM PERCY MAXIM, WTAW, 1974-1936
EUGENE C. WOODRUFF, W8CMP, 19361940
GEQORGE W, BAILEY, W2KH, 19401952
GOODWIN, L. .DQSLAND, WHTSN, 1952-1962
HERBERT HOOVER, JR. W6IH, 1962-1966

Officers
. ROBERT W. DENNISTON WQNWX
Box 73, Newton, lowa 50208

First Vice-President . . % .:
1406 West 12th Street, Odessd, Texas 79760

Vice-Presidents™. ., . ™. CHARLES. G, COMPTON, W@BUO
GILBERT L. CROSSLEY, W3YA

-JOHN_HUNTQON, WILvQ

Treasurer . . DAVID 'H. HOUGHTON
22§ Mom St., Newmgton, Connecticut 06111

President , ..

Secrefary ., i . Lm0 .4

° * L] L] o

Honorary Vice-President . . ..

. e ¢ - & o

General Manager . . ‘. _ I TJOHN RUNTOON, WILVQ
Communications Manager . .v |, GEORGE HART, _WlNJM

GEORGE - GRAMMER, W IDF
RICHARD. L. BALDWIN, WI1IKE
Assistant. Secretaries . PERRY F, WILLIAMS, W TUED
WILLIAM SMITH, W1DVE WILLIAM 1, DUNKERLEY, JR, WA2INB

225 Main St., Newmg?on Connecficut 061 B!

Technical Director ... . ..
Assistant General Manager

o e e Ve e T

General Counsel (=, " 7% ROBERT M BOOTH JR., ‘W3PS
1100 Vermont Avenve, N Ww., Washmgfon, D.C. 20005
“"Associate Counsel ", .. . ARTHUR K. MEEN, Q.c; VEBR)‘
Suite 2212, 44 King St. West, Toronto 1, Ont.

WAYLAND M. GROVES, WSNWU

. FRANCIS E. HANDY,“W1BDI ..

DIRECTORS
Canada
NOEL B. BEATON................. VE3CJ
R.R. 3 Burlington, Untarfo
Vice-/nrector: Colin C. Dumbrllle. .. .., .. VE2BK

116 Oak Ridge Drive, Baie d'Urfe, (uebec

Atlantic Division
GILBERT L. CROSSLEY. . ............. W3y A
744 West I‘oster Avenue, State College, Pa lﬁa(.u.
Vice-Directnr: Jesse Bleberman........ ... 3KT
RD | Valley Hill Road, Malvern, Pa. 19355
Central Division

PHILLIP k. HALLER................ WIHPG
6000 &, ‘I'ripp Ave., (thieago, ILl. 60629

Vice-THrector: Edmond A. Metzger... ... WP
1520 South Fourth 8t., springfield. 1liinois 62703
Dakota Division
CHARLES G, COMPTON............ WOBUO
1011 Fairmount Ave., St. Baul, Minn. 55105
Vice-1s1rector:

Delta Division
SPENCER. . .... W5LDH/W’)L\\
Lake Vista, New Orleans, La. 70124
..... WAWHN
n. 37220
Great Lakes Division
DANA E. CARTWRIGHT UPB
2979 ()bsu‘mtury Ave,, L,mcumn.tl Ohlo 45201-(

V]'cf—/)frf(lnf Ctharles ¢ Miller. ... ... WEISU
2 Calvin Drive, Lolumbus Ohfo 43227

Hudson Division

HARRYJ, DANNALS. . .............. W2TUK
RIFD 1, Arbor Lang Di}f]gl‘w Huntington,

HILIP P.
29 snipe St.,
Vice-irector: Max Arnold.

612 Hogan Road, Nashvil

Vice-/rector: Stan Zak K28JO
13 Jennifer Lu,ne, Port Chester, New York 10573

Midwest Division

SUMNER H. FOSTER
2110 Goblin’s Gully Dr., N

wWoGQ
Cedar Raplds, lowa
Viee-Iirector:

New England Division

ROBERT YORK CHAPMAN
28 South Road, Groton, Conn. 06340

i’ice-Nirector: Bigelow Cireen WIE.
1 Law 8 Brook Rd., 8outh Acton Mass, 01771

Northwestern Division

ROBERT R, THURSTON........ W7rGYy
7700 31st’ Ave., N.E.. Scattie, Wash. 98115
Yice-Director: R. Rex Roherts. ... . ..., w7cPYy

%37 Park Hiil Drive, Billings. Mont. 59102
Pacific Division

HARRY M. KENGWICHT.. Wwedc
770 Chapman, 3an Jose, «.auf 95126
lzce—uirﬂmr Ronald G. Martin., ... ..... WEZTF

1573 Baywood Lane, Nana, Calit. 94558

Roanoke Division

VICTOR C. CTARK.........,........ WAKTFC
12927 Popes Head Road, Clifton, Va. 22024

Yice-liirector: 1, PAIL WICKER. ...... W4ACY
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“It Seems t0Us..”

“GEAR OVERSEAS”

In any program aimed at the preservation
of amateur radio frequency allocations, it is
essential to seek a favorable attitude on the
part of governments participating in interna-
tional allocations conferences. In most of the
older, more stable countries, there is an estab-
lished amateur organization, usually a mem-
ber-society of the International Amateur
Radio Union, which can accomplish o great
deal toward the desired end. Through IARU
channels, particularly the regional organiza-
tions, such programs have been under way for
several years.

In many of the ‘“new and developing ¢oun-
tries, however, particularly in Africa and Asia,
there are few amateurs if any, and a weak or-
ganization — or none at all. A first step, there-
fore, is to develop amateur radio in countries
where it does not now flourish. Although the
objective is far more than mere shipping of
equipment, the various programs in which
League Hq. has been involved the puast six or
eight years have come to be tagged with the
laubel ““gear overseas.”

Until recently. most of the efforts, unfor-
tunately, proved to be false starts. One major
problem inherent in the program is ensuring
international liaison so that any equipment
will reach the intended parties rather than
end up in u government or commercial instal-
lation. We thought potential solutions would
be available through such agencies as CARE,
the Peace Corps, Rotary International, ete.
Staff conferences were held with a number of
such groups. But in every case discussions
showed a roadblock of one sort or another. As
one example, CARE felt obliged to limit it-
self to providing fundamental necessities (e.g.,
farm tools) and could not promote the com-
parative *‘luxury”’ of ham radio.

Another approach was tried by vurious
groups of amateurs organizing on their own.
Many of them are in industry, and enthusi-
astic ubout providing gear overseas. Programs
were initiated but— perhaps for the sume
reasons as above —soon bogged down and
eventually disintegrated.

Two vears ago it was decided to tackle the
objective head-on, and initiate some pilot
projects directly from Hq. The first was in

Liberia. (‘ode—practlce equipment (courtesy
of a U. 8. manufacturer) and supplies of
League publications were provided in quan-
tity; the Liberian Radio Amateur Association
sponsored training classes, which so far have
produced a dozen new Liberi;m amateurs and
20 more are predicted for the next year. Thus
the KL amateur population will soon have
been doubled!

A second project involves Nigeria where,
with the help also of the Radio Society of
Great Britain, training classes are now
in process. In two additional African coun-
tries, individual U. 8. hams have taken first
steps toward similar activities with League
support. '

The program is now being expanded. Pro-
oress, we know, will be slow — not spectaculur.
The average African is handicapped through a
lack of opportunity for technical education,
and as a result sometimes possesses little de-
sire for self-improvement on his own time.
Working through local organized groups, how-
ever, appropriate people can he made inter-
ested in radio communicutions and both train-
ing literature and gear can be supplied to wssist
their progress.

The industry, we know, will be solidly be-
hmd any such effort. W6UTF of Eimac, and the
K. F. Johnson Co., without even waiting to be
usked. have already supplied substantial funds
and equipment to speed the effort to assist
amateur radio overseas.

What can you do? Right now, your biggest
support for this project comes from the fact
that you are n member of the League. Later
on, as we get to the point where we can shift
over from supplying basic training materials
to furnishing items of equipment for club sta-
tions, we may ask you for some material as-
sistance. But there are some of you who could
provide us some specialized belp right now,
and we would be anxious to hear from you. If
you are one of those who travel extensively
in Asia or Africa, or if you live in the vicinity
of some of our Jarger universities, where there
are numbers of foreign students, let us know.
We'd like to have you work with us in spread-
ing the word about the value of amateur radio
and the ARRL program.
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League Lines . . ,

The year—end count of League membership shows a net loss

of 345 Full Members out of the 81,000 in Canada and the

U. S. As in 1965, the change was fractional —— 0.4%.
Amateur license figures did ten times worse —— FCC totals
show 10,000 fewer hams on their roster at the end of 1966.
The number of newcomers is not keeping up with the dropouts,
perhaps accentuated by those long—inactive who no longer
wish to pay $4 for renewal of an unused ticket.

At mid-year the membership trend was down more than the
half-percent final result. Thus "Hamquest", while not an
overwhelming success, did help turn the trend. Qur sincere
thanks to all participants who worked so hard to bring

hundreds of amateurs into both the League and local club
folds.

Like expectant fathers we beam when a new Handbook makes its
appearance — the 1967 edition with its '"shocking-red'" cover
is no exception. The Handbook should be in every ham shack,
as the standard reference manual of theory and practice ——
not the merely new and novel, which we reserve for QST, but
the tried and true practical approaches to current amateur
practice.

Out of curiosity, members of our Communications Department
staff totaled up their logged QSOs during 1966. It came to
26,550 —— not bad for a group that is sometimes labeled
inactive and out of touch.

Chases '"Calendar of Annual Events'" for 1967 lists Amateur
Radio Week for June 18-24. It's the week culminating in
ARRL Field Day, and another chance to promote amateur radio
among the public. Is your club getting its share of local
exposure? If not, ask Hq. for the manual "Getting Newspaper
Publicity for Your Club and Amateur Radio." Yes, it covers

radio/TV as well.

The annual ARRL Board of Directors meeting is scheduled
for early May. It's not too soon to initiate club discus-
gions of current amateur affairs and report them —— or
individual views —— to your director. See page 8.

Some pretty strong language on abuse of the power limit
appears in '"Happenings," page 84 of this issue, over the
signature of FCC's W4GF. It's a must reading for QRPers
and high-power men alike.

Who gets the 1967 ARRL Technical Merit Award? Your nomina-
tion to your director or to Vice President Groves by
April 15 may be the decisive one. Other info on page 86.

We haven't run any radio—control articles in QST recently
because we sense a minimum of interest, a feeling strength-
ened by an almost complete lack of comment on earlier such
items. Are we wrong? Drop Hgq. a postcard if you'd like to
see an occasional article treating this field.

10 QST for



Six-Meter Kilowatt with 4-400As or
4-125As

"Breadslicerless” Shorted-Jurn Juning

BY GERALD D. JONES,* K2AYM

Fig. 1 —The 50-Mc. "'Breadslicerless Kilowatt" by K2AYM,
with top cover removed. Air blown into the back of the
chassis comes up around the tubes and
out through front-panel holes.

from your area during the upcoming sunspot
cyele, or if you just want the thrill of seeing
vour fellow ham-clubbers *lose their cool” when
you casually meution your double-hop sporadic-#
contacts across the continent, read on. A pair
of 4-400As in this amplifier will put you in
husiness for scrious ground-wave or scatter-
propagation work. A pair of 4-125As or 4-250As,
while not as comfortable in their margin of re-
serve, still work well at one kilowatt input?
Designed for c.w. and high-level plate-modulated
a.n. service, the amplifier features a few de-
partures from commonly-used techniques, in the
interest of efficiency, simplicity and low cost.
The grid and plate circuits are resouated with
the input and output capacitances of the tubes,
only. No variable or fixed capacitors are used.
This eliminates the large, expensive and fre-
quently troublesome plate-type tuning capacitor
{breadslicer). There are several reasons for want-
ing to get rid of this item. Conventional variables
have some questionable characteristics in v.h.f.
transmitters. The ground paths from the rotor

IF you’re set on having the big voice on 6

* Liinda Lane, Averill Park, New York.

t Maximum rating for a pair of 4-125As on a.m. phone
i8 760 watts input. They will stand up fairly well in amateur
service at the full legal power limit. Since awmateur users
may get such tubes second-hand. at little or no cost, the
risk of damage is usually taken in stride. This is a calen-
lated risk, however, and the manufacturer should not be
expected to make good on tubes that fail when operated
in excess of the published ratings — Editor
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plates through the rotor shaft, the cupacitor
frame and the mounting legs, to the chassis, cun
be an unsuspected source of trouble. Multiple
ground paths may accentuate harmonies, or
form parasitic resonant circuits at higher fre-
quencies, resulting in an unstable amplifier.

One way to eliminate these problems is to
make a capacitor using two metal disks as plates.
One is fixed and the other is mounted on a lead
screw which passes through a grounded nut.
Turning the lead screw changes the spacing be-
tween the plates. This type of capacitor has
troubles of its own. Heavy r.f. current flowing
through the lead screw and nut tends to burn
and oxidize the threads, cuusing erratic tuning,
and heating losses.

This design solves these problems by eliminat-
ing the variable capacitor entirely and substi-
tuting inductive tuning. A loop of bhrass or
copper strip is mounted in the center of the plate
tank coil so that it can be rotated from the
front panel.z This rotating loop is magnetically
coupled to the inductor and need be turned only
90 degrees. The loaded tuning range is just over
1 megacycle. By pruning the plate tank coil,
any one-megacycle segment of the six-meter
band can be chosen when the amplifier is put
into operation. Inasmuch as most six-meter
activity occurs between 50 and 51 Me., the plate
¢oil dimensions given are for tuning this range.

(ne point of great concern wus whether the
shorted turn would overheat when immersed
in an r.f. field of such intensity. Somewhat to
the author’s surprise, it barely gets warm! After
a half hour with the amplifier operating into a
dummy load at one kilowatt input, the shorted
turn and other components in the plate-circuit
enclosure seem to be heated only to the environ-
mental temperature contributed by the tubes.
No hot spots have becn found. Using 4-400As,
an overload test running two kilowatts input
(2000 volts at one ampere) showed everything
in the amplifier to be running comfortably. The
wattmeter in the dummy was off scale, beyond
one kw. during this test, incidently.

Because the output capacitance of a pair of
4-400As is somewhat more than that of a pair
of 4-125As or 4-250As, the same plate tank coil
cannoi be used with all tube types. Specitications
for 4-125As and 4-400As are given in the parts

*Shorted-turn tuning, though little used by amateurs,
has been around a long time. An example for use on lower
frequencies is shown in The Radio Handbook, 16th edition,
p. 609, Publisher: Editors and Engineers, Ltd., Summer-
land, California.
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more like 4-400As than 125s.

The broadband grid circuit is adjusted when
the amplifier is built and need not he tuned
again unless the tuning range of the wmplifier is
changed or a different tube type is used. The same
grid coil can be nused with 4-125As as with
4-100As but it must be adjusted by changing
the turn spacing a little.

The rest of the amplifier is more or less con-
ventional. No bias supply is used, as operuating
bias of minus 220 volts is developed by drive. No
screen supply is needed, as the screens are sup-
plied through a dropping resistor. A 6BF5 tube
clamps the screen voltage when drive is removed.
In c.w. operation, the driver is keyed and the
amplifier idles ‘‘on the clamp.” With 4-4004s,
it idles between 225 and 300 m.a. plate current.
at 2000 volts on the plates. This idle current de-
pends on the vigor of the particular 6BF5 and
jr below the ullowable plate dissipation rating
of the amplifier tubes. Running this fairly high
idle current also improves effective power supply
regulation. With 4-125As, the amplifier idles at
a somewhat lower current.

Construction

The ampilifier is built on a 4 by 10 by 17-inch
steel chagsis. Mount the 4-100A socket 6 inches
apart center to center, and 314 inches from center
to panel, with the grid pins facing each other. This
spacing allows the grid coil to be mounted di-
rectly on the grid terminals. About 15 to 20 holes
34 inch in diameter must be drilled in the chassis
to ease the back pressure on the blower. Without
these holes, it was found that an adequate amount
of air could not be inoved through the tube sock-
ets to cool the 4-400A envelopes und the plate
circuit enclosure. Their location is not critical;
anywhere that they don’t interfere with the un-
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Fig. 2—-That big coil
for a 50-Mc. rig is
made possible by the
elimination of the vari-
able capacitor normal-
ly used for tuning the
plate circuit. Inductive
tuning is done with the
‘'shorted turn” visible
at the midpoint of the
tank coil. The variable
capacitor at the top is
for series-tuning
the output link,

derchassis wiring is satisfactory. Sec Fig. 8.
A stundard aluminum rack panel 1211 inches
high is used. Ventilation holes to let the air out of
the plate circuit enclosure are 34 inch in diame-
ter drilled on la-inch centers and then counter-
sunk slightly to deburr them. After the panel is
mounted to the chassis, the plate-circuit enclosure
is built. A commercial box this size, 12 by (0 by
714 inches, could not be found, su it was built
from aluminum sheet and angle. The ceraumic
standoff insulators which support the tunk coil,
Ly ure 4 inches high, made by National Co. They
were from a piece of surplus equipment and exact
duplicates might be difficult to find. Millen 31004
ceramic standolifs are similar but 14 inch shorter.
Mount the standoffs 8149 inches upart and 234
inches from the rear of the enclosure. Teflon rod
could possibly be used for the tank standoffs in-
stead of ceramice, but do not use low-melting-
point plastics anvwhere inside the plate-circuit
enclosure. Nylon fails in a spectacular way when
subjected to the high r.f. field near the tank coil.
Nylon screws were tried in a few places but they
resembled lightning bugs when power was ap-
plied. They sort, of glow and then just melt!
Theshorted turn is made from a strip of copper
hent in  circle, with the ends overlapped and soft,
soldered, making a ring 2% inches in diameter.
A 6-32 screw through the overlapped section
mounts the turn on the ceramic standoff (Mil-
Jen 31002). The !4-inch brass tuning shaft is
drilled and tapped for a 6-32 screw. The head
of the latter ent off to mount the other end of the
shorted turn and its insulator are supported by
the shaft where it passes through the panel in a
panel bushing 34 inches long. If you can’t find a
suitable commereially-made bushing, try making
one from an old potentiometer. Adjust the fength
of the tuning shaft to center the shorted turn in
the tank coil. Don’t worry too much about the
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spacing between the coil and the tuning loop as
there is very little tendency to arcing between
them. (The shorted turn is not grounded and is
located at the relatively cold center of Lj.)

The plate r.f. choke is a ruther criticul compo-
nent and should be wound of Teflon-insulated No.
18 wire on u Teflon or porcelain rod. Possibly a
bakelite or dry wooden dowel would do. The se-
cret is to use an approximate quarter wavelength
of wire, about 55 inches. The Teflon insulation on
the wire serves to space the turns. If you can't
find Teflon wire, use Formvar or enamel insulated
wire, but wind two lengths simultanconsly in bi-
filar fashion.? Then, ufter anchoring the ends of
one of the wires in holes drilled through the form,
carefully unwind the other wire. This leaves a
neatly wound choke with turns spaced one wire
diameter. Apply a liberal coat of coil cement.

The r.f. choke is mounted inside a piece of 114-
inch copper pipe under the chassis, below Lz, to
get it out of the r.f. field. The pipe acts us u shield
and adequately prevents unwanted coupling.
Punch a 114-iuch hole or larger directly under the
center of Lz The lead from the r.f. choke to L3
passes through this hole after the choke is mount-
ed. Solder the 1té-inch pipe to the chassis, cen-
tered under this hole. Mount the choke inside the
pipe by passing long screws through the pipe and
the ends of the Teflon rod. Locate these screws
well clear of the winding, and keep plenty of
clearance around the choke iiself and the lead
to L3. The combination of high voltage and high
power r.f. is capuble of jumping !4 inch or more
on modulation peaks! If your choke is of good
electrical quality, you can leave out e, 1t is
shown in the amplifier hecause it is good engineer-
ing practice to bypass that poiut, but was not
used in the author’s amplifier. One tried ““ talked ”’

3 For more on making r.i. chokes, see * R.I. Chokes for
the V.H.T. Bands,” QST, November 1963, p. 41, aor The
Radio Amateur’s V.H.F. Manual, p. 311.

Fig. 3—Bottom view of the
K2AYM amplifier. The grid coil,
L2, supported directly on the
tube sockets, is resonated by
the tube input capacitances
only. Cylindrical object is the
shielded r.f. choke in the final
plate circuit.
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with modulation. No r.f. has been found on the
B+ lead using a tuned “snitfer.”

The output coupling link, Ls, should be No. R
Teflon-insulated wire, but again, if vou can’t find
No. § T'eflon wire nse another insulation, with
eare. One side of the link is grounded to the en-
¢losnre, so a fuse will blow or a circuit breaker will
trip, in the event of an are between the link and
the tank coil. Connecting (';; in the hot lead re-
quires the use of short ceramic standoff insulators
to mount if, as both sides of the eapuacitor are hot,
to ground. The shaft to the panel must also he
insulated with a good ceramic coupling. ‘This is «
little less convenient to build than if the capacitor
were in the ground side of the link, but it elimi-
nates the possibility of two thousand volts un-
expectedly appearing on your transmission line
and antenna or antenna tuner. A thing like that
could ruin your whole day. Or life!

The grid coil, Ls, was wound using an Alka-
Seltzer bottle as the form. Rongh tuning to reso-
nince is done with a grip-dip meter calibrated
with a receiver, with the tubes in place.

The filament and screen bypass capacitors,
(3 throngh 'y, used in the amplifier shown in the
photographs, are 1200-pf. I-kv. ceramics by
Herlee (Sprague). They originally had mounting
studs, but these were hucksawed off in order to
solder the body of the capacitor to the chassis in
the interest of a nice low-inductance path to
ground. As thev were surplus, it may be impossi-
ble to find duplicutes. Clentralub type ¥588-500
{500 pf.) or 85%8-1000 (1000 pf.) would be good
substitutes. A compromise would be to use the
Clentralab types on the four screen leads and use
less expensive mica or hutton bypasses on the
filiments and for (‘. The principle of series-
resonating the screen bypasses may be in order.?

* Summer. ‘‘Series-Resonant Byvpassing for V.H.F, ;_\p;
plications,” QST, May 1963, p. 65, or I'he Radio Amateur’s
V.H.F. Manual, p. 309.
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Fig. 4—Schematic diagram and parts information for the 50-Mc. kilowatt amplifier. Because most parts require some
description, no attempt was made to put values on the diagram.

B1—150-c.f.m. blower (Dayton 4C005).

Ci~Cz, incl.—4200-pf. 1000-volt cup ceramic (Sprague-
Herlec; see text for mounting method and sug-
gested substitutes).

C«—0.047-uf. 100-volt feedthrough (Sprague 102P14).

Cs, Ci0—0.01-uf. 400-volt feedthrough (Sprague
102P14).

C,1—50-pf., or larger variable, 0.062-inch spacing.

Ci»—500-pf. 20-kv. TV ""doorknob” capacitor.

Ci3—0.001-uf. disk ceramic.

Ji, Ja—Coaxial chassis fitting.

Ja—High-voltage safety terminal (Millen 37001).

J1+—8-pin power fitting, male,

Li—2 turns No. 14 enamel, 1%2-inch diam., inserted be-
tween turns of L2 at midpoint.

Lz—7 turns No. 14 enamel, 1V2-inch diam., 2Yz-inches
long, c.t.

Ls—4-400As: 6 turns Yi-inch copper tubing, 3%-inch i.d.,

¢y, Ce, and (3 can be any value from 500 to
5000 pf., with a voltage rating of 400 or more.
The screen bypasses should be rated for at least
1000 volts. Another approach is possible using
television high-voltage ‘‘doorknobs’ liberated
from junk TV chassis. This type (typical value
500 pf. at 20 kv.) could be mounted on its side,
with a right-angle bracket to the chassis on one
end and a !4-inch wide strip of copper or hrass
from the other end to the tube pin connection.
Try to mount the capacitors as close as possible
to the point they are to bypass. Regardless of
what type of capacitor you choose, use }i-inch
copper or brass strip for its leads.

The grid resistors, &1 and K,, must be of the
nouninductive type. Wire-wound resistors or an
r.f. choke used here could turn this amplifier into
a giant tuned-plate tuned-grid oscillator! £3 may
be of the wire-wound variety.

Filament wiring is done with RGS8-U coax,
with the vinyl jucket removed. All wiring under
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6 inches long. Make from 68-inch piece.
4-125As: Same, but 7 turns made from 78-inch piece.

Li—1 turn No. 8, heavy Teflon or other heat-proof
insulation. Make from 14%2-inch piece.

P;—8-pin cable piug, female.

Ri, R2—470-ohm 2-watt carbon.

Ra—9000-ohm 25-watt.

R1—220-ohm or 100-ohm 1-watt carbon.

Rs, Roe—75,000-ohm 100-watt.

R7z—100,000 ohms, V2 watt.

RFCi—55 inches No. 18, 3000-volt Teflon insulation,
close-wound on 34-inch Teflon rod 3Y%2 inches
long. Shield is 1Y/2-inch copper or brass pipe.
3% inches long.

Ti—6.3-volt 1.2-amp. transformer,

To—5-volt transformer, 29 amp or more.

Vi, Va—4-125A, 4-250A or 4-400A.

See text.

the chassis is done with shiclded wire. The shields
are tack-soldered to the chassis at intervals.

It is recommended that a shorted quarter-
wave stub be put in parallel with the amplifier
output. This is quite easy to make, and it offers
goud attenuation to even-order harmonics. It is
cheap insurance against second-harmonic radia-
tion in the f.m. broadeast band. Cut o 39-inch
piece of R(;-8/U (not. poly-foam ). Short the inner
conductor to the shield at one end and svlder.
Mount the other end in a male coux fitting. Put a
coax tee fitting on the output conneetor, screw
the siub into the tee, and coil up the coux.

A bottom plate must be used on the chassis,
not only to complete the v.f. shielding but to con-
tain the nir pressure from the blower. The air
flows into the chassis, picking up the heat dissi-
pated by the screen-dropping resistors, then up
through the tube sockets and the holes in the
chassis. Now in the plate-circuit enclosure, the
air circulates around the tubes and plate circuit
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components, and finally leaves through the holes
in the panel.

Tuning and Operating

Final grid-circuit tuning is done with drive
applied and filaments lighted. Do not apply plate
voltage. Squeeze or stretch the turns of the grid
voil, while watching for maximum grid current.
Then adjust the coupling of the link, L), for min-
imum 8.w.r. between the driver and the wmnpli-
fier. Correct grid current is 22 milliamperes.
When the grid circuit is properly adjusted, no
more than about 20 watts is required to drive the
amplifier properly.?

Since the law says that you must use the mini-
mum power necessary to maintain satisfactory
communications, it is assumed that some method
uf reducing plate voltage will be available in your
high-voltage power supply. About 1000 volts is
best for initial tune-up, and routine operation.
Connect an antenna or dumimy load to the out-~
put connector and set the link tuning capacitor,
(11 to minimum capacitance. Apply drive and
plate voltage. Rotate the shorted turn to find the
dip in plate current. This control should “feel™
very much the same as the plate tuning capacitor
in a conventional amplifier. With the amplifier
lightly loaded, the dip is sharp and deep, the
plate current falling well below 100) ma. Increase
("11 to increase the plate current, then re-dip the
shorted turn. As the loading is increased, the
tuning range of the shorted turn goes down. With
the loading set at minimum, it is a little more than
214 megacycles. With the loading set to the legal
maximum of 500 ma. at 2 kv., the shorted turn
will tune just a little more than one megacycle.
I't is possible to find the desired amount of loaded
plate current on the wrong side of resonance of
L4 and Cq. When the amplifier is loaded incor-
rectly in this manner, you won't be able to find a
dip with the shorted turn, so, always start load-
ing from the minimum-capacitance end of ('3,
When the ainplifier is loaded correctly, increas-
ing the capacity of Cyy will increase the plate cur-
rent at resonance. If you use an antenna tuner
following the amplifier, adjust C11 to resonance as
indicated by maximum plate current. Keeping
the shorted turn dipped, adjust the loading in
the antenna tuner to trim the amplifier plate cur-
rent to the desired value.

You may find that your plate circuit does not
tune exactly the frequency range that you want.
Or worse, you may find that it doesn’t dip at all.
If this is the case, don’t panic. Different enclosure
dimensions or very slight differences in parts lay-
out will require a little experimenting with the

6 The driving power level is really important only in
amplitude-modulated service. The amplifier can be run at
any level of drive on c.w. or f.m., and fairly high efliciency
is possible with 10 watts or less from the driver stage, If
maximum efliciency in transferring drive from exciter to
amplifier is important, it may help to insert a variable
capacitor between L1 and ground. Adjust it, and the po-
aition of L1 with respect to Le, and the turn spacing L3,
tor zero reflected power on a bridge connected in the line
to Ji. Once the optimum value is found, a fixed capacitor
may be substituted, and no further adjustment will be
required.
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plate inductor, Lz. To make sure your coil is in
the “pall park,” calibrate your grid-dipper with
vour six-meter receiver and dip Lz, With the
sharted turn positioned vertically, the coil is
tuned to the high-frequency end of its range.
With its horizontal or at right angles to the turns
of L, it is at the low-frequency end of its range.

T move the tuning range higher in frequency,
spread the outer turn at each end of Lz. To move
lower, move the outer turns inward. Try to keep
the middle turns relatively closer together and
bunched around the shorted turn. If the entire
coil is spaced uniformly, the tuning range of the
shorted turn is reduced and the result can be
confusing. If your check with the grid dipper
shows the resonant frequency to be several mega~
cycles away, and stretching or squeezing the
turns is insufficient, then the coil will have to be
pruned to bring it within range. Hopefully, your
frequency will be low, in which case you can take
u little at a time off each end of L3 und recheck
for the resonant frequency. If it is high, then eith-
er add some to exch end or wind a new coil from a
longer piece of tubing.

Check for any signs of iustability with plate
voltage applied and drive removed. The clamp
tube will not throttle back an unstable amplifier.
It ‘““senses” the presence of r.f. voltage in the
amplifier grid circuit and cannot tell the differ-
ence between desired six-meter drive and unde-
sired r.f. on some parasitic frequency that the
amplifier might tend to oscillate on. One similar
amplifier built using different dimensions in its
plate-circuit enclosure would ocecasionally break
into parasitic oscillation when drive was removed,
and plate curreut would soar to 900 ma. This
tendency was suppressed by putting a choke in
each plate lead. This consisted of a 3000-ohm 2-
watt carbon resistor with 214 turns of No. I8
wire lo-inch diameter wound around it and
soldered at each end. The amplificr shown in the
pictures- is perfectly stable with and without
drive, and no suppression is needed.

With the grid current set to 22 ma., and the
amplifier loaded to 500 ma. at 2000 volts, check
the screen circuit. Proper screen current is ap-
proximately 50 ma., at 400 volts.

Neutralization is not needed, because this
fainily of tubes is self-neutralized roughly in the
50-megacycle region. Neutralization was tried,
with the undesirable effect that the broadband
characteristics of the grid circuit were destroved.
Different layout, or changes in screen bypassing,
could bring on a need for neutralization.

Linear operation is contemplated for sometime
in the future, with s.s.b. It should be just & mat-
ter of changing to some form of regulated screen
supply and adding an adjustable grid-bias supply.
No changes should be necessary in the plate or
prid circuits. After some experimentation, any
additional information will be made available.

Two other amplifiers of similar design have
been built, one of them with 4-125A’s. Both are
doing very well for their owners. Many thanks
are due to W2JKTI and K2CBA for their help with
the ¢ Breadslicerless IKilowatt.” 057—]
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A Mobile
Equipment
Protective

Alarm

BY HERMAN LUKOFF,* W3HTF

W3HRW insisted that I borrow his IOWDM-2

for my vacation trip to Wd-land, I was
greatly tempted, especially with four junior op’s
back at the home (QTH to worry about. The
responsibilities associated with borrowing this
expensive piece of gear at first deterred me from
doing so. I distinetly remembered seeing an
ever-increasing list of serial numbers of pilfered
KWDM-2s in issues of ST, Still, the thoughts of
keeping in touch with home started to get
stronger as departure time drew near. A check
with the insurance company disclosed that my
insurance covered only permanently mounted
accessorics to the auto. I could foresee a losing
buttle iu trying to prove that the ten-second wing
nut demountable transceiver was a permanent
part of the car. The agent did inform me that $20
would buy the extra protection I needed for the
two-week period. $20 sounded a little steep for the
oceasion, especially when it was equivalent to the

SEVERAL years ago when my good friend

* 506 Dreshertown Road Ifort Washington, Penna, 19034

each year.

permanent basis.
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Worried about the safety of that new mobile rig which hangs so majestically
under your car's dashboard? Well, you have good reason to be concerned because
thousands of dollars worth of mobile equipment is stolen from parked vehicles

This article describes an easily-built alarm device that actuates the automo-
bile’s horn the moment your mobile rig is separated from the alarm system's
sensing lead. This gadget should be a worthwhile addition to any mobile installa-
tion, especially if the equipment is to remain in the car on a permanent or semi-

L2222 222222 2222222222222 222222222222 2222222222222 222222222422

cost of another day's vacation. Why not try a
burglar alarm? This would provide all of the pro-
tection that I needed. Within two hours I had a
unit designed, built, and operating. My trip to
Wi-land was a success with complete peace of
mind relative to the borrowed KWNM-2, und with
regard to skeds back home.

Since then I have acquired my own transceiver
and gone through several different designs for the
burglar alarm system. They have ull had the
same objectives in mind.

1. The alurm shall work by creating enough of a
rumpus by blowing the auto horn and creating

_enough public attention to scare the burglar

off before he has succeeded in disconneciing

the transceiver.

2. There shall be no modifications to the radio
zear.

3. Standby battery drain shall be minimal,

4. Tt must be foolproof.

One of the simplest circuits used was a micro-
switch with an arm that detected the presence
of the transceiver. 1f the transceiver was removed,

<
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Fig. 1—Schematic of the alarm unit. Resistance is in ohms, K= 1000. Resistors are /2 watt composition unless otherwise
noted. Decimal-value capacitors are in uf. and are paper. Capacitors with polarity marks are electrolytic. Resistors and
capacitors are numbered for text reference. At A, the basic alarm unit. At B, an optional circuit addition (see text).
CR1— Silicon controlled rectifier (GE-C106Y2). 2—12-volt turn-signal flasher {Tung Sol 536).

CRz, CRs—1N34 diode. 51, S2—S.p.s.t. toggle.

K1~ 12-volt horn reloy, modified (see text).

the microswitch closed and operated a latching nected to operate the auto horn. Most auto horns
relay that energized the horn circuit. This simple  uperate by placing a ground on the horn or horn
version proved too unreliable because of vibra-  relayline. I spent fifteen minutes looking for the
tion sensitivity and changes in switch operating  horn relay in my car before I finally realized
point with each insertion and removal of the that there wasn’t oue.
transceiver. To provide a more startling effect, the horn is
The circuit finally selected has no adjustments pulsed on and off by means of K» which is an
and is positive in action. The heart of the device auto turn-indicator flasher adopted for the pur-
is & silicon-controlled rectifier (SCR). The SCR  pose. Ka's contacts supply current to Ay when its
is analogous to a thyratron gas tube. It re- bimetallic element hecomes sufficiently hot.
mains cut off until a low-energy signal triggers Since it also interrupts current to its own heating
it into the conduction mode. Then it latches into  clement, K, will coul and re-establish the cycle
a very low impedance condition and remains again.
there until the anode voltage is removed. The Another reason for having the horn pulse is
new low cust GE-C106Y2 plastic encased unit  that it is distinetive. Lf someone else’s horn gets
is used in this circuit. It is a gem of a device that  stuck in the middle of the night, you can readily
can control up to two amperes of anode current  tell that it is not yvour burglar alarm that has
with less than 200 microamperes gate-triggering sounded. K should be the type cited in the parts
current. list. There are apparently two types of tlashers
L L. used in the automotive industry: one having a
Circuit Description built-in resistance, typically 18 ohms, that
A rense lead from the gate of (/R; (terminal operates at low current levels; the other uses the
3) is connected to the frame of the grounded thermostatic element itself as the resistance,
transceiver, Fig. 1 at A. With zero potential typically less than I ohm. The latter type is less
applied CR; is kept in the non-conductive state. expensive, but operates at higher current levels,
It the sense lead is disconnected from the trans- more than the circuit can safely tolerate.
ceiver, u current determined by R; and Ry is Thecuwrrent wheninterruptedisnotactually zero,
diverted into the SCR gate. A current of 200 ya.  but is a lower-than-zero value determined by:
is adequate to guarantee firing of the SCR.
Anode current flows through K, a re- Iy
placement type horn relay, causin’g it to 7, = 2 V. (Supply voltnge) — Viy (SCR anode Drop)
operate and provide a closed path from 18 (ﬂa*hf’r res. ) + (5 ¥, K, Kesistance )

terminal 4 to ground. Terminal 4 is con- vhims. 5 + K Resistance
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An inside view of the alarm unit, The headlight flasher, K2

is at the upper left. The horn relay is at the right. The

edge of the barrier-strip connector is visible at the
lower edge of the picture.

with & Vra of 1.5 volts and a K resistance of
20 ohms [, == ().4% amperes which is greater than
the & ma. veeded to keep the SCR in the eon-
ductive state, but low enough for K, to drop ont.

The shunt resistor /3 performs the duul func-
tion ol adding sufficient load so that the Hasher
will operate properly, and diverting current from
K o permil. it. to drop oul when Ky is in its high
resistance state of 18 ohms.

I’y and (7 act as an r.f. filter on the gate lead
to keep r.f. or ignition voltage pickup from
firing the SCR. It is ulso eficctive in filtering the
large transient. that ocenrs when transceiver
power is first applied. If the alarm still sounds
every time {ransceiver power is turned on, this
is a clear indication that a voltage ix being
developed between the transceiver frame and
sround. A better ground on the trunsceiver frame
is in order. €%, (‘s and R4 provide udditional
filtering, preventing noise pulses on the +12-volt
line from triggering the SCR.

The SCR has a built-in memory, that is, once
it is fired into conduction it stays in that state
until the anode eurrent is reduced to zero by
removing the supply voltage.

The point. of keeping the SCR fired is that in
the event the burglar changes his mind about
removing the trunsceiver, restitution of the sense
lead to the transceiver will have no effect in
turning off the alurm. The alarm can only be
shut off, once it is triggered, by flicking the
concealed on/ott switch.

From the previous it is apparent that consider~
able thought should be given to the placement of
the ulurm. Conspicuous placement is not recoms
mended: a4 location under the dash punel or in
some inconspicuous spot under the hood (near
the horn, voltage regulator or other object) is
suggested.

The SCR is rated to perform up to a junc-
tion temperature of 110 degrees €' (230 degrees
F) so that placement under the hood should
preseni uo problem as long as the alarm is
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not mountied on the engine block. Placement of
the sensing lead on the transceiver is important.
It should be placed so that it would be one
of the lirst wires disconnected. The probability
of having the transceiver stolen is considerably
higher if the sense lead is the last wire discon-
nected. The sense lead can be any size insuluted
wire und must independently connect to the
cabinet frame. Several ways of connecting the
sense lead are: under the head of a screw on the
front or side panel, by means of an alligator
clip to a protruding member, wing nut, or
plugged into the ground terminal of the key jack.
Any of these methods will provide a quick dis-
connect,

Construction

The horn relay, Ky, requires a modification
before it cun be nsed. As purchased, only three
terminals of the four are brought out. One side of
the relay coil is internally connected to a contact.
The modification consists of isolating the coil
lead aud bringing it out of the case separately. A
conventional 12-volt relay can be used if you
wish to avoid the modificution, but at three times
the price. [t is a good idea to select the Minibox
size after the relay is purchased since it is the
lurgest component. and probably varies in size
from one wuto supply house to the next. s it is,
the relay terminals have to hbe beut from u
0-degree angle to 180 degrees to prevent touch-
ing the top of the 4 X 214 K 21{-inch Minibox
which I used.

All components are mounted in the Minibox.
The small components are mounted on w tie
strip, including the SCR. T'erminal connections
for the SCR are shown at the inset in Fig. 1. The
flasher, in its ronund can, presents a mounting
problem. The method selected is not elegant, but
snffices. As is evident in the photograph, the can
was pried open and a small hole drilled in the
top of the can. A 6-32 nut and bolt holds the can
to the Minibox. After the nut is tightened, the
thermostatic element can be put in place and the
lip pressed back into shape. The seal is not. her-
metic so there is no need to worry about opening
the lasher. The reader may think of a better way
to mount the flasher.

Other details of construction are shown in the
photographs. The designations for ihe switch and
terminal strip are coded, for exampie, N for on
and F for off to confuse the enemy should he
discover the alarm - a minor point, to be sure,
but provided st unegligible effort. Aluminum
angle stoek is fastened to the ends of the minibox
und is used to mount the unit to the car body.

Testing

To test the slarm, connect it to a 12-volt
power source with terminal 3 grounded, S; orr,
and an ohmmeter connected between ierminal 4
and ground. When 8, is turned on, no indications
should appear. Remove the ground from terminal
3. 'The vhmmeter should now indicute continuity
at approximately a 1 sec. on -1 sec. off rate
in synchronism with audible clicks from the
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horn relay. The alarm can now be connected to
the horn circuit and transceiver for final checkout.

An Option

With the addition of a few more romponents
as shown in Fig. LB, another level of protection
can be added ~— the whole uutomobile can be
protected against theft. In the event there is
unauthorized use of the auiomobile, another
concealed switch Sy (under the dash or in the
glove compartment) will impress the voltage
at the battery terminal of the ignition coil on
the SCR and trigger the alarm. Diodes C'l¢2 und
('R3 permit a butfering of signals to take place
such that the alarm will simultaneously monitor
the transceiver and the asutomobile for theft.
Bypass capacitors (4 and (‘s ure necessary to
filter transient noises that cun be detected and
stretched by diodes ('Rs und €3 and cause false
firing of the SCR..

S must he placed in the on position when yon
leave vour automobile and in the off position
when you return. If you forget to turn Ss off, you
will soon be reminded of it when you start the ear.
It is interesting to note that the alurm will
operate even if someone not having an ignition
key attempts to bypass the ignition switch with
a jumper wire.

Summary

This transceiver burglar alurm can be built
very economically. The totul cost of all compo-
nents is under $7.00 and is a good buy for the
proteciion it provides.

Earlier it, was mentioned that the low standby
current was a design goal. The total current
drain in the alert condition ig only 250 miero-
amperes — #n inconsequential load for an auto-
motive storage battery. A 2.5-ampere battery
charger can in oue hour replace the charge con-
sumed by the alarm in more than one year's use.
For all practical purposes, vou can forget about
any drain on the battery. '

Some of you may feel that publication of this
article may iuvalidate the effectiveness of the
burglar alurm system. Let me assure you that
this is not the case. Tn a recent survey made
anong a group of transceiver thieves, it was
disclosed that Y9 per cent did not read ST, and
therefore, would be caight completely by surprise
by this alarm.

For those who prefer a flash of brilliance, provi-
stong are wade for lashbulb attachment. Termi-
nals { and 2 supply power to the flashbulb. You
can imagine the startling effect of a Hashbulb
going off, as well as u 120-db. horn blaring away.
I doubt whether anyone would want to continue
with unauthorized transceiver removul under
these conditions, especially if he thinks his pie-
ture has been taken. The car owner does stund
the slight risk of haviug his car torn apart by
the thief while looking for the camera that isn't
there.

I strongly recommend that the alarm be tested
once every three months just to provide assurance
that it is operational. Under the normal alert
condition, the unit is silent and the SCR draws
negligible current; therefore, there is no way of
determining that the alarm is operational other
than by testing it through removal of the sense
lead.

One possible weuk link in the system is
the euse with which the horn may be discou-
nected because of the use of quick discounect
cable plugs on most. modern automobiles. I
suggest that these be securely taped together to
thwart any quick disconnect action.

The alarm has now been in service for nearly
# year and has provided reliable operation
despite many miles of travel and demonstrations
to friends. The chuances are that the alurm will
never be called upon to operate but the peace of
mind I have achieved with leaving my car at the
airport, train station or parking lot. greatly ex-
ceeds the cost of my effort in developing the
alarm.

‘f-Straysss

Stolen Equipment

On December 18, the following cquipment was
stolen from my car: Clegg 66'er, Serial No. 2100-239,
a mobile microphone with my call engraved on it,
and 40 feet of RG58/U coaxial cable with counectors.
A $50 reward is offered for the return of the equip-
ment and information leading to the arrest of the
thief. Andrew J. Feldman, WB2FXN, 1055 Ocean
Parkway, Brooklyn, N. Y. 11230, Tel: 212 377 5895.

The Long Beach (Calif.) Civil Defense reports the
theft of the following equipment: Gonset Communi-
cator IV, Model 3351CD, 1}4-meter band with
(iivil Defense kit and microphone, serial No. A-1437,
Long Beach City Property No. 76-200. Gonsett
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Communicator IV, Model 3351CD), 1 14-meter band
with Civil Defense kit and microphone, seriul No.
905057, Long Beach City Property No. 76-2u2,
(zonsett Communicator IV, DModel 33420CD, 6-
meter band with Civil, Defense kit and microphone,
serial No. 400631, Long Beach City Property No.
76-2%9. Please refer any information to the Theft
Detuil, Department of Police, Long Beach, Califor-
nia YORUL,

The following cquipment was stolen from the
tome of Edwin H. Buck, WATXE, P.(. Box {081,
Sarasota, Florida 33578: Clolling KWM-2, serial
No. 11184, Collins 301.-1, serial No. 11191, and g
('ollins PM-2, serial No. 10452,
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00-Mc. Transistor Transceiver, Mark I

Part Il — Receiver Details and Packaging

BY EDWARD P. TILTON, WIHDQ*

scribed in a general way, and constructional
and operaling details of the transmitter por-
tion were given. Now we follow with a similar
trentment of the receiver, and information on
controls, packaging and power sources.
There are several ways to handle reception in
a v.h.f. portable rig. The simplest is a superre-
generative detector operating at the signal fre-
quency. This is capable of picking up any station
that you're likely to work with a transmitter
power under one watt, but it lacks selectivity
and its audio quality is generally poor. Its char-
acteristic high hiss level is annoying to many
operators. The superheterodyne receiver has been
costly and complex by comparison, but use of a
pocket-size imported broadcast receiver for the
i.f. system offers a practical low-cost way to
better v.h.f. reception. We used this approach in
our earlier portable,! still an attractive little box.
The very simple fwo-transistor couverter in
the S0-milliwatt transceiver was not as stable

IN the previous issue onr transceiver was de-

* VILF. Editor, S7'.

t “Teatherweight Portable Station for 50 Me.” Tilton,
November, 1964, QST, p. 21, The itadio Amateur's V.H.F
Manual, Firat Edition, p. 149.

Fig. 6—Front view of the converter portion of the 50-Mc.

transceiver. Core studs at the right side are for adjusting

the r.f. amplifier collector circuit, the mixer base circuit,

and the oscillator collector circuit. The r.f. stage input
circuit is at the lower left.
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as we would have liked, and its multipurpose
wixer-oscillator left it wide open to interference
from signals on many other frequencics, so we
looked for ways to improve performance without
increasing cost or complexity too greatly. We
built and tested four different receivers, finally
using the simplest of them as a good compromise
for the job at hand. This converter-receiver
combination will not give the ultimate in weak-
signal sensitivity. It still has some weaknesses
#s to response to unwanted signals. But it is
stable, easy to build and adjust, and more than
good enough for onr needs. It uses only three
transistors, though two working models preced-
ing it had four, and the first attempt had five,

Converter Circuit Features

The schematic diagram, Fig. 7, rnukes most
circuit detuils self-evident. Most silicon v.h.f.
transistors work well in these stages. The r.f.
amplifier, Q5 iz 2 common-base stage. Its collector
cireuit is band-pass coupled to the mixer, (s.
The mixer collector circuit is a few turns of wire
wound over the built-in antenna (loopstick) of
the broadcast rcceiver. The oscillator, )7, has
one crystal (Y2) wired to a seclector switch, Sza.
The other side of the switch, S»g, is connected toa
erysial socket on the front panel, so that crystuls
may be plugged in for ¥3, to do any of several
jobs. The crystal socket is omitted from Fig. 7
for simplification.

When crystal Vs is selected by S, the injection
frequency is 49.5 Me. Beating with incoming
signals, this produces intermediate frequencies
between 500 and 1500 ke. for a signal range of
A0 to 51 Me. The broadeast receiver may not go
down to 500 ke. unless its oscillator padder is
fudged a bit, but the lowest frequency usable
for voice in this country, 5.1 Me., comes in at
600 ke. If you don’t care about tuning as high
ax 51.1 Mec. the crystal frequency for Yo can be
modified to suit your desires.

Use of a erystal on 61.5 Mec. for V3 permits
tuning of the first megacycle of the band in the
reverse direction on the broadceast dial. The low
end appears at 1500 ke. and 51 Mec. is at the
500-ke. end. This provides a quick solution to
image problems that may crop up locally, since
image rejection is much better at the 1500-ke.
end of the receiver’s tiuning range. Mobile serv-
ices around 48 Me. ride through strongly as
images when 172 i3 used, but disappear when 7
is switched in. A local MARS net just below the
band edge takes over the receiver at W1IIDQ
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Fig. 7—Schematic diagram and parts information for the transistor converter. Decimal values of capacitors are in
uf.; others in pf. All are mylar or dipped mica, 50-volt rating or more. Resistors are Y4-watt composition. Parts are
numbered numerically following those of Part I.

Cs—Leads of insulated hookup wire twisted together 4
turns. See text.

J2, Ja—Insulated tip jack {Johnson 105-800).

L;—2 turns of the inner conductor of the lead to Si, wound
over bottom turns of Ls. See text and Fig. 8.

Ls, Lo, Lo, Lis—6 turns No. 24 enamel, on Y4-inch iron-
slug ceramic form (Miller 4500, or 4501 coil with
3 turns removed.) Ls is tapped at 2 turns from
ground end. If made from prepared coil, un-
wind, clean insulation at tap point, solder on
tap, and rewind. Space out turns on any coils if
needed to obtain resonance within core range,

Li;—2 turns No. 24 enamel, wound over bottom turns
of Lio.

when Y9 is used, but gives no rrouble with Y.
On the other hand, }; puts most of the band
occupancy in the part of the dial where tuning
rate is least favorable. Signals in the upper half
of the band (if there are any) appear as images
in the tuning range when Y3 is used. So it boils
down to using whichever crystal does the best
job under conditions of the moment.

Plugging other crystals in for ¥ provides
coverage of any one-megacycle segment in or
near the 50-Me. band. For ranges other than 50
to 51 Me. the r.f. circuits must be repeaked for
optimum reception, but ‘this is done readily
enough by moving the core studs in Lg, Lg and
T40. Repeaking these lower in frequency gives
48 to 49 Me. with Y. Running them out and
switching in ¥z gives 52 to 53 Me.

Receiver Construction

From Figs. 1 and 2 (Part 1) it will be seen that
the broadcast receiver is mounted on the front
panel of the transceiver, with the back of its
case removed and the speaker facing forward.
No specific dimensions can be given as there is
an almost unlimited variely of small receivers
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Lia—About 8 turns No. 24 enamel, wound over turns of
built-in loopstick of broadcast receiver. Position
and number of turns not critical. 330-pf. ca-
pacitor also uncritical.

P1, P2—Insulated solderless tip plug {Johnson 105-300).

Qs, Qs, Qr—Silicon v.h.f. transistor (RCA 40235 used;
40236 through 40240 also tried).

R1—&80 and 68-ohm Y4-watt in series. Check different
values for optimum amplifier performance.

RFCs—8.2-uh r.f. choke {Millen J300-8.2).

S2—Two-pole two-position slide switch.

Yz—Third-overtone crystal, 49.5 Mc. International Crystal
Mfg. Co. Type FA-5 or FA-9,

Ys—Same as Yz, but 51.5 Mc., or as desired; see text.

available. We recommend that one of the better
types bhe used; a.v.c. action and audio quality
are cousiderably better in most S-transistor
models than in the very cheap 6-transistor ones.
The one used here is Radio Shack’s 8-transistor
job, priced around eight dollars.

All pocket sets we've scen use p.n.p. transis-
tors, and so huve opposite battery polarity to
that required for the n.p.n. transistors in our
transmitter and converter.. This poses no real
problem, as the receiver cases are plastic and
there is no “ground” as such. We drilled holes
near the four corners of the case for mounting.
With some sets it may be necessary to install
wire screcning inside the speaker hole to prevent
pickup of broadcast stations, but this was not
needed with the receiver used here.

Making a vernier drive for the broadcast re-
ceiver dial turned out simpler than we had an-
ticipated. A Y4-inch panel bearing (E. F. John-
son 115-255) is used with a drive shaft of Y4-inch
tubing or rod. A small rubber grommet is slipped
over the shaft in a position to beur aguinst the
edge of the small circular dial of the receiver.
The mounting hole for the bearing can be filed
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slightly oval in shape, to permit adjusting the
pressure of the grommet oo the dial. You cun
seleet your own tuning rate by trying different
sizes of grommets. We liked the smallest: one

with a inch center hole and intended tor
mounting in i j-inch hole. This has to be
stretched some to get it on the !{-inch shaft,
but it holds firm and works fine. For a time we
were worried that this two-bit vernier drive
might not stund up very long, but the first grom-
met is still working, after literally hundreds of
hours of band searching and experimental re-
ceiver work. And replacements are very inex-
pensive, in any case!

The converter chassis is a C-shaped picce of
aluminum, cut to 2'4% by & inches and then bent
over une iuch top und bottom. The physical
luvout is not purticularly eritical, except that
the holes for the three coils (left side of Fig. X)
should be 34 inch center to center. They are on
i veriical line 2% inch in from the side of the
plate, with Lg L4 inch up from the bottom. Next
above it is fnqa, with the oscillator coil, Lz, at
the top. The r.f. input coil, Lg, is 14 inch in from
the other side, and the socket. for @5 is centered
approximately between 7.3 and Lg. The sockets
for )5 and ¢)7 are along a verticul line 114 inches
over from that of the three coils. ()3 is midway
between the center lines of Lyg und Lz (3% inch
up from Lyy), and @7 iz the sune distance above
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Fig. 8—Rear View of
the 50-Mc. converter,
The r.f. amplifier tran-
sistor socket and the
input coil are isolated
from the rest of the
converter by an
L-shaped shield, lower
right. Leads at the top
run to the crystal
switch. Those with tips
attached plug into
jacks connected to the
mixer collector winding
on the loopstick. Coax
at the Jower right
goes to StA.

the level of Lj3. The r.f. amplifier is isolated
from the rest of the converter by means of an
L-shaped shield mounted on spade lugs. The
amplifier collector lead runs through thig shield
to Lg. The converter assembly is held on the
hottom plate hy two self-lupping screws.

The antenna coupling winding, L7, is made
from the inner conductor of ihe RG-174/U
coax used for the lead to Sia. Strip the braid
back about two inches and leave the polyethy-
lene intact except for about 4 inch at the end,
for soldering to the series capacitor. Wrap the
insulated conductor around the winding in the
same direction as the bottom turns of Lk, and
sulder the braid and one side of the series capaci-
tor to a ground lug under the ¢oil mounting.
Leave some surplus length in the coux, so that
the converter can be removed with the counection
tv 914 left intact for minor adjustments.

The common positive supply lead and the
mixer collector lead are titted with solderless tip
plugs {I2. F. Johnson 105-300) which fit into
matching jucks (L05-%00), io permit eusy dis-
connecting for converter removal. The jacks are
soldered to u tie-point strip visible in Fig. 2,
just adjacent to the top of the broadecast re-
eeiver. The oscillator base and collector leads
running to Ssa and Syy are made just long
enough to reach the ferminals of the switch,
and must be unsoldered to remove the converter.
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Packaging and Power

Presumably the components of the trans-
ceiver could be fitted into some standurd-size
case, but the metal work involved in making
your own is not extensive. The front und back
panels are 134 by 6 inches, with %% inch folded
over on all sides. Metal size before beunding:
Als by 634 inches. Sheets for the sides are cut
by 934 inches, and beut up to 434 by 4.
Top and bottom plates are 6 by ¥ inches. Self-
tapping screws hold the case together. Access
holes for the transmitter and receiver adjust-
ments, and holes for the microphone juck, trans-
mitter erystal, and receiver usudio gain control
should be lacated according to the parts used.
Jacks for inetering in the negative lead, and
for internal-external power selection (sce Kig. 9)
cun be mounted wherever convenient on the rear
wall.

The send-receive switch is n wafer type with
horizontal lever action, though any small 3-posi-
tion 2-pole r.f. switch will do. The crystal switch
i an ordinary slide type. Antenna leads are
small-size coax (RG-174/1) throughout.

The seven “D” cells ure wired in series with
strips of metal or stiff wire. They should be
piled in 4-3 layers, wrapped with electrical tape
to hold them in place, and then clamped in a
wrap-aronnd metal strip that is screwed to the
hattom plate.

A variety of power sources may be used. The
cells shown are inexpensive by the set, und
stand up very well. Transistors have a very great
advantage over tubes in overall efficiency, and
even smaller batteries ean be used if light weight
ix the primary consideration. Usually it isn't,
and we may be more interested in uniform per-
formance or cconomy. Mercury cells are more
uniform and longer-lived than ordinary “D¥
cells, but because of the intermittent naiure of
the load und their recuperative powers the
cheaper cells make o logical choice for most users.
Another transistor “plus’ is that, with no cri-
tical filament temperature to he muintained, the
etficiency of the transceiver remains constant

514

Fig. 9--~Switching and power circuits for
the transceiver.

BTi—7 'D" cells in series.

Ja, J5 Ja—Phono jack.

J;—Polarized power plug on receiver
battery lead (part of broadcast
receiver.)

Jx—Coaxial socket, BNC type.

Pa, P1, Ps, Ps, P-—Phono plug.

Pg—Similar to J;, but polarity reversed.
Can be removed from top of
9-volttransistor radio battery.

S1—2-pole 3-position wafer switch, minia~
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T EXTERNAL
12-voLT I
SYSTEM

aver a wide range of battery voltage. Quiput
drops off with fading voltage, of course, but the
quality of the signal holds up until the batteries
are nimost dead.

The transceiver may be run from a car bat-
tery by removing the jumper (#; and 0’4, Fig. )
and plugging Py into J5. A cigarette lighter plug
and cable to £7 is handy tor operation from a
cur hattery. The car's electrical svstem must be
negative-ground, which is the U. 8. standard.
Rechargable huatteries intended for use with
portable TV sets and other medium-drain de-
vices are very uice for the transceiver power,
where weight is not a major factor. ‘The Centra-
lab C'RL~1200 Power Pack ® will run the trans-
ceiver for days without recharging. In cuse
you're worried about running 12 volts on a
V-volt transistor radio, it can be said that this
has been tried with seversl different types with
no apparent damage resuiting. 1f you still want
protection, it's a simple matter to install a 9-volt.
zener regulator on the receiver line. One more
possibility for a power sotrce is a simple [15-
volt supply that delivers v or 10 volts d.c., at a
maximum of 300 ma.

Adjustment and Use

Adjustment of the transmitter was described
in Part L. Monitoring of the total drain can be
done with a milliammeter plugged into /4,
Fig. v. If the weter is removed a phono plug
with its contacts shorted (%) is plugged into ./,
A pilot light connected to @ phono plug offers a
current check of sorts also. A 150-ma. lamp will
light at normal brilliance, or slightly more. A
250-ma. lamp will be bright only on audio peaks.
The lamp is only a rough check and should not
be left connected in normal operating, as it
wastes considerable power. [t is handy to have
one along with the rig, however, as it does fell
vou quickly whether or not the current drain is
normal, A 150-ma. lamp is & must for a dummy
lrm,d. used as deseribed in Part 1.

DA re vww of the varioms tvpes of batveries suitable for
use with transistor gear is in prepuration for an early issue
of YST,

L, CONVERTER
DT INPUT, Fig. 7

T { TRANSMITTER
< te. ourput, Fig 4

TO CONVERTER,

RCV R
(Do zznd)

.y TO TRANSMITTER
AND MODULATOR, Fig.4
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The tuned circuits of the transmitter and con-
verter are broad enough so that repeaking is not
necessary in the course of normal use between
50 and 51 Me., except for the retouching of €'y in
the transmitter. With the twisted-wire coupling
capacitor, (74, made as described, receiver re-
sponse is nearly flat from 50 to 51 Mec. If there is
a severe image problem the front-end selectivity
¢an be improved at uny one portion of the hand
about 300 to 500 ke. wide by omitting this ca-
pacitive coupling, and using only the inductive
coupling arising from the %j-inch spacing be-
tween Lg and Lo, In some areus sctivity is con-
centrated below 50.4 Me. or so, and the sharper
response is no problem. It will improve the image
rejection at the 500-ke. end of the broadeast set
markedly, without an uappreciable reduction in
receiver gain or sensitivity, except in the npper
part of the tuning range.

As with most trausistor receiving devices, it is
important to use a properly tuned and matched
antenna system, if one is to avoid uverloading
problems from out-of-band signals. A well-
matched 50-0Me. beam accomplishes this ordi-
narily, and something like our H0-Me. portable
job 3 is highly recorumeuded. When o beam can-
not be used, various “long wires™ are effeclive,
if properly tuned and mutched to the transceiver
input. Wire antennas and the little plastic-case

3 “Featherweight Portable Array for 50 Me.” Tilton,
August, 1960, QST, p. 38. Improved version, Janunary,
166, p. 32, and The Radio Amateur’s V.H.F. Manual,
Firsy Edition, p. 231.

The little box really works, as Bill Smith, KOCER-W 1DVE,

found out in using it in this mountain location. The site is

Mt. Everett, in the Berkshires of Western Massachusetts,

The antenna, not visible in the picture, was a 35-foot wire
tied part way up on the fire tower.
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antenna coupler visible in ¥ig. 1 were described
in detail in November, (964, (ST, and in 1'he
Radio .\mateur's V.H.F. Manual, so ure not
dealt with here. The tratnsmitter and reeviver
inputs are sct up for 5 ohms, su the coupler
can be peaked for maximum recvived signal
strength and it will be upproximately tuned for
transmitting,.

Some sort of teld-strength indicator is very
helpful, and we carry the one described in the
V.H.F. Manual * with the iransceiver at all times.
We swing the tuning cupacitor in the coupler
for maximum tield-strength indication, and we're
set up for best transmitting efficiency. Receiving
will take care of itself, us it is always much better
than nceded. ‘There is more than enough room
in the upper right portion of the transceiver
case for one of WICER’s Varimatchers,® which
would climinate ull doubt as to proper tuning
and matching. We will probably get to install-
ing one eventually, for maximum antenna per-
formance is 1« must with such low power.

Let no reader write the transceiver off as a
toy. Its lalf a watt is only a few decibels down
from the power levels of many stations that work
out regularly and well on 6, and its receiver is
considerably better than those in many inex-
pensive tube transceivers. Just be sure that you
have a good auntenna; don’t expect to work the
world with a random wire clogse to the ground
in au average residential location. 'This may do
for a mountaintop fire tower site, but even there
a rotatable antenna with more gain is a big help.

The first transmission ever made with this rig
wus on the home beam «t \WW1IHDQ aimed south-
west. It brought a reply from W8ZRY /2, Hunt-
ington, I. 1., some 75 miles. e heard the signal
first with his beam turned away from us, so we
had some margin of readability left wut this dis-
tance. In the Scptember V.ILF. Party we toted
the transceiver and 3-element portable beam up
three iniles of Vermont's Long Trail to the top
of remote Stratton Mountain. Ilere we quickly
worked stations up to 100 miles in «ll directions,
from Mount Washington, N.II., to southern
C'onnecticut, and as far west as Utica, N.Y.

Like its 50-milliwatt predecessor, the Muark II
is giving the writer many hours of real operat-
ing pleasure. Almost without fail, people at the
other end marvel at the readability and talk-
power of the signal. We hear lots of stations we
can't work and we probably always will, so long
as we operate on power that can be back-packed
up mountain {rails, but the thrill of muking
solid contacts out to 100 miles or more with u
little package like this never palls. We close
with a plea to owners of kilowatts: Please —
investigate some of those signals that are close
to the noise, now and then. One of them might
be WIHDQ/1, or some of the numerous clear-air
enthusiasts who have bought my sales pitch.
Remember, we're working under a 30-db. handi-
cap — but you can hear us if you try! REF=]

*“Simple Field-Etrength Indicator and Wavemeter,”
The Radio Amateur's V.H.F, Manual, Fitst Edition. p. 281,
5*The Varimatcher,” DeMaw, May, 1068, @37, p. i1,
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o Boginner

and. Nowvice
A Wide-Range
Absorption

Wavemeter

Are You Putting Out On The Correct Band?

BY LEWIS G. McCOY,* WI1ICP

rpYEE home constructor, interested in building
his own gear, finds that certain instruments
make his job easier. One of these is the ab-
sorption-type wavemeter, particularly one with
an indicator. With this instrument it is possible
to make many useful checks on a piece of equip-
ment. For example, the wavemeter will show
whether an oscillator is oscillating, or if a doubler
or tripler is performing correctly. It will indicate
when a transmitter is tuned to the vorrect band,
and it will show if a v.h.f. parasitic is present.
Additionally, & wavemeter can be used as a field-
strength meter to show when r.f. is being radiated
from an antenna, and it can be used to make an-
tenna adjustments.
When building a transmitter, or adjusting
une, the wavemeter can be coupled to each stage
and the effect of any adjustments can be observed

# Beginner and Novice Editor.

Ever wonder bow to find out when
all the stages in a rig are working and
multiplying correctly? Ever wonder bow
to make sure an antenna is radiating?
When you don’t make contacts, ever
wonder why? Here is an extremely sim-
ple test instrument that is worth its
weight in gold to any ham.
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on the indicator. The iustrument can be used to
check oscillators in a receiver to make sure they
are functioning. The list could go on and on, but
the reader can see that such an instrument is a
very valuable tool. Just as important, an indi-
cating wavemeter is simple to build.

What It Is

Fig. 1 shows the circuit. diagram of the wave-
meter described in this article. ‘I'he unit consists
basically of a calibrated tunable circuit. When
the combination of L and (Y is brought into a
field of r.f. energy, a small amount of energy
is absorbed by the waveweter circuit, if the
cirenit is tuned to the frequency of the r.f. (if it
isn’t, very little energy is absorbed). This r.f.
current is then rectilied by (' and the resulting
d.c. is fed to Af; to cause u visual indication.

Don’t misunderstand: an absorpiion wave-
ineter is not a precision frequency meter, since
tt will not show the eract frequency of the r.f.
encrgy. However, it is accurate enough to show
the amateur band or general spectrnm region
of the r.f.

In our unit, plug-in coils are used for L;. Six
coils in all are required for a frequency range of
.6 Mec. to 300 Me. This takes in all of the ama-
teur bands through 220 Me., plus all frequencies
in between. The Novice may not be aware of the
fact that in many instances it is desirable to be
uble to check frequencies outside the amateur
bands. Many Novices mistune (ransmitters to a
frequency they think is in the 80-meter band
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RFCy

50 CRy 2.5mh.

but actually is twice the frequency, or slightly
above the high end of 40 meters. And of course
such radiation gets them into trouble with the
FCC.

Also, v.h.f. men or Technicians use frequencies
outside ham bands in multiplying a crystal
frequency to the ultimate signal frequency.
Oscillator or multiplier frequencies of 6, 8, 24,
ur 48 Me. are commonly used, and the wavemeter
covers these ureas as well as the ham bands.

Construction Details

The wavemeter is built in a 21§ X 3 X 514-
inch Minibox. Any enclosure of about the sume
size cun be used. However, the area under the
tuning knob for €'y should be at least us large as
the culibration chart shown in Fig. 2. € should
be mounted so that the rotor tab and stator
support bar ¢an be soldered directly to the coil
sovket terminals, using as short conuections as
possible. This is necessary iu order to make the
chart apply to your unit. The chart can be cut
out and mounted under the shaft nut of 'y
Transparent plastic or celluloid can be used to
protect the face of the chart.

The meter, 47y, is mounted at the nther end of
the box. In the unit shown a (-1 milliameter is
used. You can use a more sensitive meter if you
happen to have one, but we found that the
sensitivity of the one used was envugh to give
full-scale deflection when coupled to & transistor
oscillator running very low power.

The Coils

Millen type -£5004 four-prong coil forins wure
used for L. € is a Millen type 20050.1 If you

! Aillen components may be purchased directly from
the James Millen Mfg. Co., Ine. (Attn: Wade Caywood),
Malden, Mass.

Fig. 1 —Circuit diagram of the wavemeter.

C1—50-pf. variable (Millen 20050).

Cy, C3—0.001-uf. disk ceramic.

CRi—1N34A germanium diode.

M1—0-1 milliammeter,

L1—See coil table.

RFCi—2.5-mh. r.f. choke. (Millen
34000-2500)

want the calibrated chart to agree with your
unit you will have to use the capacitor specified.
Other types having the sume capacitance can be
used, but you will have to make your own cali-
hration chart in that case. More about that in u
moimetit.

The wost difficult part of the construction is
making the coil which covers 1.6 to 4 Mc. This
coil requires 125 turns of No. 50 enamel or
Nylelad wire, close spaced. As No. 30 is eusy to
break, care should be taken when winding the
coil. We unwound about, 25 feet from the roll
of wire, clamped the roll in a small vise and,
starting at the far end, slowly wound on the
turns, keeping the wire taut enough for a smooth
winding but not taut enough to cause stretching.

Dimensions are given in Fig. | and the coil
table for the hole spacing in the coil-form side.
The hole between A and B, or the center one, is
for the coil tap. In winding the coils we started at
the end closest to the coil-form pins, und when the
tap point was reached, doubled the wire to u
length of ubout four inches, fed it through the tap
hole, and then continued the winding until
completed. The finished coils can be given several
enats of clear Acrylic spray to protect the
windings.

The highest-frequency coil is merely a hairpin
of wire, a total length of 2 inches formed so that
the wires are !4 inch apart. The tap is 114 inches
from the ground end. Cut off 34 inch of the
form, meusuring from the open end. This will
permit you to get tighter coupling to an external
circuit with this coil, and will make insertion of
the hairpin into the coil form that much easier.
After you've cut awuy the form, insert the hair-
pin and tap into their respective coil pins so that
the ends of the hairpin protrude from the pin
ends just enough for soldering.

end.
95-300 Me.

2 All wire is enameled or Nyvelad, close-wound.
3 All taps counted from ground end,

Coil Table
A B
Range (2nches) (inches) Wire Size* Turns Tup?
1.6-4 Mec. 34 5 No. 30 [ 32 turns
3.2-7.4 Me. No. 30 35 11
6-14 Me. By No. 20 27 b
12-29 Me. Y 14 No. 20 10 3
30-00 Me. 4 turns of No. 20, turns spaced to cover 1 inch: tup is 144 turns from ground

Hairpin of No. 14 tinned wire, '3 inch spacing, 2 inches long including
eoil pins, tapped 114 inch from ground end.
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Doing Your Own Calibrating

In the event you use a different coil or ca-
pacitor you will need to make your own scale
calibration. The easiest way to do this is to use
a grid-dip meter, if you have oune or can borrow
one. To culibrate, plug the lowest-frequency coil
into the wavemeter and one of similar range into
the grid-dip meter, and then couple the two to-
gether by putting the coils of the two units close
to each other. When you swing either the wave-
meter capacitor or the grid-dip meter tuning
through its range, at one point you will get a
reading on the wavemeter. Move the two instru-
ments far enough apart to get the sharpest
tuning with (', note the grid-dip frequency
reading, and mark that frequency on the wave-
meter scale. Do this through the various fre-
quency ranges and you'll have your wavemeter
calibrated.

You can also use your transmitter frequency
if you know that it is accurate. However, this
method gives you only a few check points, while
the grid-dip meter method will provide all the
points you need.

Using the Wavemeter

Bear in mind that the wavemeter can only
be used for checking circuits in which r.f. energy
is present, such as un vscillator, frequency multi-
plier or power amplifier actually in operation.
The wavemeter will not give any indication
around a circuit with the power off. In using it
with a transmitter, slways be careful to keep
both the meter and your hands away from any
wiring that could give you an electrical shock.

To check a circuit, plug in the wavemelter coil
that covers the expected frequency, bring the coil
near — within an inch or so — the cireuit, and
tune the capacitor for maximum meter reading.

avv\h

Here is the calibrated chart that can be cut out and used

for your wavemeter. However, because some amateurs

don't like to mar their QSTs, we will provide a copy of the

chart free. Address your request to ARRL Headquarters,

225 Main St., Newington, Conn. 06111, Be sure to include
a stamped, self-addressed envelope.
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This view shows the "'innards” of the wavemeter. in order
for the printed frequency chart to agree with your unit,
C: must be mounted exactly as shown. Also, the coils
must have the same number of turns
specified in the coil table.

If necessary, change coils until you find one that
does give a reading. Once you get a reading, back
off as much as possible for the most accurate
check. If you couple the wavemeter too tightly
to a strong r.f. field the meter may read over a
wide range of frequencies. You'll learn from ex-
perience how tightly to couple. In checking
an antenna, you may have to use a pick-up an-
tenna on the wavemeter to get a good reading.
The pick-up antenna can be a short length of
wire with a few turns wrapped around the wave-
meter coil.

You can learn a good deal about your trans-
mitter by plugging different coils in the wave-
meter and checking circuits on frequencies where
they aren’t supposed to be operating, such as at.
harmonics or parasitic frequencies. Tt pays to
check cvery circuit for v.h.f. parasitics, for ex-
ample.

(Once you've used a wavemeter around your
station yon'll wonder how you’ve ever got along

without one. [mE—]
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Tt isn’\ the purpose of this article to give
complete blueprints for a tower design.
Rather, its objective is to spotlizght some
of the possible pitfalls at the same time
that it offers encouragement for building
your own. to your own requirements.

Ninety Feet

for

" One Hundred

Dollars

BY THOMAS J. BROOKS, JR.*, W50SL

Looking up at the beam on top, with the tower fully

extended. The lowest section is secured to the house, while

the middle section is guyed at the top. The upper section

is used without guys so the quad beam can be rotated
without interference.
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Pointers on Welded-Steel
Telescoping Tower

Construction

have becn a licensed radio amateur, one of

the things I have wanted has been » high
tower that would support almost any type of
rotary beam.

Most good towers are expensive. As a matter of
fact, if one considers a unit having a height in
excess of forty or fifty feet he is usually thinking
in terms of hundreds or even thousands of dollars.
I have never been able to convince the XYL (or
myself either, for that matter) that this was a
justifiable item to he iucluded in the family
budget. So, for many years I have been doing the
best 1 could with trees, cypress poles, the sides of
buildings, and anything else that would hold a
wire or a beam otl the ground.

Finally, a decision was made to construct a
steel tower, and after 2 good many months of
planning and working, the project was completed
and is now in use. The following description is
offered in the hope that it may be of interest to
others with the same problem, who have access to
welding equipment and are willing to spend some
time using it.

THROUGHOUT most of the twenty years I

Materials and Methods

The design finally selected consisted of three
30-foot triangulur sections. 1I'he lurgest measures
20) inches on « side (Fig. 1). The middle or inter-
mediate section is just small enough to telescope
eusily into the larger one, and measures 1514
inches on each side. Finally, the top, or inside,
section is 12 inches on a side and is just small
enough to telescope inside the middle section.
These tolerances could have been made a litile
closer with some increase in rigidity when fully
extended, but only if all sections were absalutely
straight.

In actual practice the size of the tower should
be governed by the type and size of rotator to
be employed, since the rotator usually will be
mounted in the smallest section. 'The one used at
this installation is & C-D Model AR-22, which is
not large enough for heavy beams. I do not know
the dimensions of the Ham-M rotator or other
units in its category, but if it is larger than the
AR-22 it would not go in this type of triangular
tower measuring one foot on a side. It is therefore
important to choose a rotator before any econ-
struction is begun, aund to be certain that the
smallest section of the tower will be big enough
to accommodate it.

The tower described here was constructed of
EMT steel tubing of three different sizes. This

#750 Lenox Drive, Jackson. Mississippi 39211,
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tubing is obtainable from any wholesale electrical
supply house. The amount required will depend
upon the height of the tower. I used 1-inch
i.d. tubing for the corners of the top section
and 114-inch i.d. tubing for the corners of the
two lower sections. All cross braces and angle
braces are made of 14-inch i.d. tubing. One-inch
tubing was chosen for the top section in order to
conserve on weight, but if a very heavy beam
is to be mounted on it it would probably be
advisable to use 1Y{-inch tubing for all three
sections.

The tower is cross-braced at two-foot intervals
throughout the length of each section, commenc-
ing one foot from the end. Between each cross-
brace there is an angular brace. These angles
and cross braces combined provide an amazing
amount of rigidity and stability, and under no
circumstances should auy of them be omitted.
The rotator is mounted approximately five feet
from the top of the inner section, and a 1¢-inch
steel plate is welded over the top. This plate
must have a hole in its center just large enough
to allow the passage of whatever type of pole
is to be used to support the boom of the untenna.
I used a 2 !4 inch diameter length of aluminum
tubing which happened to be available.

The tower is mounted on a specially-con-
gtructed base consisting of a solid block of con-
crete 3 feet deep and 314 feet on each side. Into
this block there are fixed three 2-foot lengths of
114-inch steel angle, two of which serve as hinges
for two of the legs of the tower. Each leg of the
tower also has a length of steel angle welded to
it to serve us the other half of the hinge. This
allows the entire structure to be iaid down on the
ground, and makes it much easier to erect.
When it is in the upright position a bolt is
slipped through the third leg and its support,
making the tower rigid. One of my engineering
friends has examined this base and has told me
that it is not nearly big enough or heavy enough
to support the tower if it were standing free
without guys. The moments of stress at the base
are terrific in even a light breeze on a structure
this tall, and he insists that to be safe the con-
crete base should be at least 6 to 8 feet deep
and 6 to R feet on each side. I pass this informa-
tion on for whatever it may be worth, but in
this particularinstallation the tower was mounted
so that it bears against the roof of the radio
shack at a height approximately eight feet from
the ground. Brackets were welded on the lower
section at this beight and six-inch lag bolts
were screwed into the rafters. I am convinced
that this provides adequate support, but only
because of the added rigidity atforded by the
roof fastenings.

Two winches make it possible to raise or lower
either section independently of the other. The
winches are welded to 34-inch steel plates which
in turn are welded to the lower section about
five feet above ground, one on each of two fat
sides of the triangle. One pulley is mounted at the
top of the lower section and another at the
top of the middle section, for raising and lowering
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the middle and top sections, respectively. The
pulleys should be selected and mounted with the
greatest of care. Remember, they must support
the combined weight of the beam, rotator, cables,
feed lines and the tower itself, except for the
lower section. If a pulley breaks or a cable snaps,
everything comes down, fast/

The winches were purchased from a local
sporting-goods store and are of the inexpénsive
type used on boat trailers: The 1{-inch steel air-
craft cable used for raising and lowerlng; the two
sections was purchased from an army surplus
store in one roll measuring 180 feet. This is more
than enough for both winches. According to my
calculations, the cable should be strong enough
to support safely the weight it carries.

It would be easy to fashion a system of pulleys
80 that only one winch would be necessary, but
this would leave the center section ‘“‘floating’’;
conceivably, one might crauk the top section
entirely out without raising the center section,
unless a system of stops was provided. Having
used it for several months in its present design
I can say that I am very glad to have the two
winches because of the precise control they
afford.

Weid
OH cach corney
-,

% "tab it
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Fig. 1—Cross-sectional dimensions of the bottom section.

The two upper sections are similar in cross section, but

successively smaller so the three will telescope easily
but not loosely.

Assembly

Construction of the tower should begin by
straightening thesteel tubing. It comesin 10-foot
lengths, and if these are examined carefully
upon delivery it will be seen that almost all of
them areslightly curved. They can bestraightened
hy any convenient means that will enable the
builder to apply a controlled amount of force
at the appropriate point.

I found it convenient to build one 10-foot
section at a time and then to weld these end
to end to complete a 30-foot length. All cross
braces and angle braces were sawed to the proper
length and their ends were mashed in a bench
vise so that hoth surfaces could be welded simul-
taneously to the corner posts. For greatest
strength, it is best not to mash the ends com-
pletely flat, but to stop just short of this point
and then bring the edges together by pound-
ing with 2 hammer on an anvil or other heavy
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The triangular concrete base has L-section steel pieces set

in for bolting to the bottom of the tower. Two of the bolts

can be used as hinges for raising or lowering the tower
when the three sections are telescoped together.

piece of steel. The cross braces are tirst welded
to the corner tubes, one set at either end of
the ten foot length, and then the whole thing
should be carefully examined and trued up.
Once this is done the remaining cross braces
should be added. The 10-foot section should
then be reexamined for any warping or twisting
that might have developed as a result of the
welding process, and if any is present this should
again be corrected. Then the angle braces should
be welded in place, care being taken to alternate
the angles properly.

To weld u straight section it is imperative
that some sort of jig be employed. This will re-
quire an absolutely flat table surface made of
steel or something else that will not burn if a
torch is accidentally aimed at it. The jig I used
consisted of several blocks of wood cut to such
a length as to provide proper spacing between
the corner posts, and clamped in place with long
screw clamps. The tubing being worked on was
then clamped to the steel tahle so it could not
-wurp when heat was applied during the welding
process. The ungle braces should be welded on in
puirs on two sides of a section at a time. That
is to say, it is not a goud idea to put all the

braces on one side, then all on a second side fol-
lowed by all on the remaining side. In my experi-
ence this is sure to result in a warped structure.

Perhaps it should be pointed out again that the
inside, or smallest section, of the tower should
be made first. After this a single 10-foot section
of the next larger size should be temporarily
welded up using a minimum number of cross
hraces to hold it together, and this should be
carefully slid over the inner section to make sure
that it is large enough, but not too large. It would
be a real tragedy to complete construction on an
entire 30-foot section and discover that it was
too small or too large!

Welding Tips

Perhaps a word should be said about the tech-
nique of welding to be employed. Oxyacetylene
welding is, in my experience, easier to handle
than electric welding. If a mistake is made it can
be corrected by reheating und rewelding the
joint. On the other hand, it is much slower
than electric welding and will take a correspond-
ingly greater aimnount of time. The real disadvan-
tage of oxyacetylene welding, however, is that
one must heat a fairly large area in order to make
a good weld. This almost guarantees that the
sections being worked on will be out of shape
when completed, and after the angle braces
have been applied there is no way to straighten the
tower.

Flectric welding is faster and does not require
that a large area be heated. It is therefore much
easier to keep the work in line, but electric weld-
ing requires a considerably greater amount of ex-
perienceon the part of the operator. Only a person
highly skilled in its use can keep from blowing
holes in the tubing. It is a very distressing thing
to make what looks like a beautiful weld and
and then just before the arc is broken to sce a
gaping hole suddenly appear. I have never
developed sufficient skill to be able to patch holes
with the electric torch itself. In the long run,
you may spend more time patching these holes
with an oxyacetylene torch than you save

TABLE 1
Materials Required for Construction of Tower

All tubing is galvanized EMT (Electric Metallic Tubing) obtainable
from any electrical supply house.

Nominal Actual Inside Weight in  Appror. Cost  Amount Total
Tubing Size  Diameter Lb. Per Per 100 Required Weight
(Inches) (Inches) 100 Feet Linear Feet (Linear I'eet) In Lb. Cost
14 622 30 $5.50 540 162 $29.70
1 1.049 68 12.00 20 61 10.80
1Y 1.380 94 17.00 180 169 30.60
392* $71.10%*

* Does not include weight of beam and rotator, mast, cables, pulleys, winches, coax, guys, paint. ete.
# (Yost. of steel tubing only. Winches, pulleys, cables, guys, paint, welding supplies, ete., will add an additional
£€20.00 to $30.00, depending upon the types used.
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by using the electric welder. Both welds are
quite strong if correctly made.

Upon the cowpletion of each of the 30-foot
sections it is imperative that all the scale and
rust that may have accumulated be removed
and the tower painted. It is a laborious chore to
rub off all the burned metal on each of the welded
joints, and especially to remove the splatter
produced by an electric weld, but if this is not
done the tower will begin to rust in a very short
time. A welder’s wire brush is the best tool for
this. After the tower has been thoroughly cleaned,
one or two coats of exterior-type oil paint should
be applied. I put on a heavy coat of exterior
enamel over which I sprayed two coats of alumi-
num paint, being careful to try to get in all the
vracks and crevices.

The tower supports a heavy tri-band diamond
quad. On one oucasion, before it wus guyed, it
was left at the 60-foot level and an unexpected
storm with winds up to 40-plus miles per hour
buffeted it without damage. More recently, the
widdle section has been raised to a height of
approximately 55 feet and permanently guyed
in this pusition. A cross brace was inserted under
the base of this section to provide a solid support
and permit relaxing the tension on the cable and
winch. The top section can be raised and lowered
at will and, so far, it has functioned quite well
without additional guy wires. As a matter of
fact, it is difficult to install guys on the top
section if a quad antenna is used. Such an
antenna extends for 8 to 10 feet below the top of
the tower and as it is rotated it would be fouled
by the guys. If a Yagi beam were employed
this would not be a problem.

Cuution: Tt is not recommended that this tower
be climbed higher than the 30-foot level. When
adjustments need to be made on the antenna,
lower the two top sections into the bottom one!

Don’ts

This tower has been cranked up to a height
of 76 feet, leaving an overlap of 6 or 7 feet
between the ends of each of the sections. By
using a 10-foot mast atop the rotator it is possible
to mount an antenna so the boom is almost 90
feet. above ground. This is a tall structure, and
has Lo be regarded as a dangerous one. [t weighs
hetween 100 and 500 pounds, and towers of
this magnitude can cause personal injury or
death and extensive property damage if they
should fall. Even the best of them can be brought
down by a tornado, hurricane, or earthquake.
The tornado that went through my home town
uot long ago completely wrecked the {,600-foot
tower of one of the local television stations.
Keeping this in mind, several things should be
avoided at all costs. The ones which seem to me
to be the most important are the following:

1. Unless you are an experienced welder don’t
muke this your first project. You may not know
how to recognize u “cold” joint, and a few bad
welds might be disastrous. I obtained a fair
amount of experience by making a complete set
of lawn furniture and various other household
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Close-up of one corner post with cross braces and angle
braces welded in place.

items. Repair work was also done on a trailer,
a swing set, and numerous other things before
beginning the tower. Even so, when it was finally
finished and I examined some of the first joints I
had made I was moved to redo them to provide
increased strength.

2. Don’t construct this tower and attempt to
climb it (even to the top of the lower section)
without testing it in some way. When you have
finished a 30-foot section you should be able to
support it horizontally at the ends and jump
on the middle portion without bending it notice-
ably. If you can twist it or damage it by your
own weight or any leverage you can personally
apply to it, there is almost surely something
wrong. If there is any doubt as to its strength or
rigidity ask a professional welder (o pass on the
job you have done.

3. Don’t put this tower, or any tower, where
it will be likely to kill someone or damage some-
one else’s property if it should collapse, and be
SURE you have adequate insurance coverage.

4. Don’t undertake the construction of a
project as ambitious as this without first checking
the regulations governing the height of strue-
tures permitted in your area, and any other
restrictions that might apply.

A. In the construction of the tower don’t
under any circumstances attempt to do your
welding indoors, even in a ‘“well-ventilated”
room. This applies both to oxyacetylene welding
and to electric welding. The tubing you will
be using will be galvanized, and the material
applied in the galvanizing process has a very
high zinc content which is highly toxic when
inhaled. The welding should he done out-of-doors,
or under a wide-open shed with no walls. Even
then, it is a good idea o have a fan blowing the
fumes awuay from the work so they will not be
inhaled. The galvanizing compound burns with
a greyish-white color and a very pungent odor.
Aside from the inhalation of zinc fumes, there

(Continued on page 154)
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A Transistor-Battery Substitute

or those who do much experunenting with
Ftranmstors, a regulated and well-filtered d.c.

supply is a necessity, unless an inexpensive
source of fresh batteries is available. Batteries
are fine for portable work, but they aren’t $uitable
for experiments wheére a constant valtage source
is required for extended periods. The supply to
be described here is a low-voltage dry-battery
substitute; a switch is used to select one. of six
common battery voltages in .the 3- to 18-volt
range. Up to I ampere of d.c. is available at the
output.

As shown in Fig. 1, the circuit of the battery
substitute consists of a filament transformer and
a full-wave bridge, followed by a capacitor-input
filter and a transistorized series regulator. Zener
diode CR5 provides a more-or-less constant volt-
age reference for the regulator transistor, Ji.
" (' filters out any ripple that might appear across
CRg. S, sélects the appropriate Zener. Current
through CRjy is limited to a safe value by ;.
Originally R, was not in the circuit; however,
@1 ran hot during periods of heavy current drain
at low output voltages. R3 provides a small
bleeder load for the supply, and (3 is an r.f.
bypass. .

Circuit Thoughts

The circuit described above was chosen over
the continuously-adjustable type of supply be-
cause most transistor equipment operates at
standard battery voltages; there is little call or
need for other potentials. Although the supply
was designed to provide outputs
of 3, 6,9, 12, 15 and 18 volts,
Fig. 2 shows that these aren’t
precisely the values obtained.
Fortunately, few battery-oper-
ated items are exacting in their
voltage requirements.

interior view of the transistor power
supply. Three Richco type V-1011
plastic component clips are used to
insulate each of the two electrolytic
capacitors from the chassis. The four
rectifier diodes are mounted between
two 8-terminal tie points at the left
side of the box. Since one pole of the
rotary switch and the contacts associ-
ated with this pole aren’t needed for
switching, they are wired together
and used as a common tie point for the
Zener diodes. The lamp assembly atthe
bottom of the photograph is a push-in
type requiring no mounting hardware.
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Top view of the transistor-battery substitute. Up to 1000
ma. of d.c. is available at 3, 6, 9, 12, 15 or 18 volts;
the rotary switch, located just below the output binding
posts, selects the desired potential. A heat sink for the
regulator transistor is provided by a Wakefield type
NC680-1.25B circuit board cooler. The transistor is insu-
lated from the heat sink with a mica spacer
furnished with the transistor.

The output of the supply is equal to the Zener
voltage minus the emitter-to-bhase voltage drop in
(1. Both the Zener voltage and the emitter-to-
base voltage change with the load variations. The
emitter-to-buse voltage measures close to zero
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he 252V,

AN
Fig. 1—Schematic diagram of the power supply.
Capacitances are in uf.; capacitors marked with

- a polarity are electrolytic. Resistances are in
ohms; R and Ra are composition; Ry is wirewound.

CRy~CRsg

]

+i!
\

C1, C3—2000-4f. 50 volts d.c. (Mallory CG23U50C1).

C3—0.01-uf. disk ceramic.

CR1~CRy4, inc.—50 p.i.v. 3-amp silicon diode {Motorola
1N4719).

CRs—Voltage regulator diodes ;see text and Zener diode
table.

li—Neon lamp assembly with built-in resistor (Leecraft 32-
2111).

with only a breeder load and rises to approxi-
mately 0.3 volt with a 1000-ma. load. An increuase
in load eirrent lowers the unregulated d.c.
iuput voltage which appears across CRy and ;.
Zener current is reduced, decreasing the voltage
at which the diode regulates. How much the
voltage drops depends upon the characteristics of
the particular Zener employed.

A wvariation in characteristics was found to

8
’ 74XL18B
o Z4XLI68 | Tt
T —1
1ZFI5TI0
14
L
24XLI2B
a2 S
)
(=]
>
= 10—
=
ol [ 74xL5.18 |
2 s |
&} 1§
s 24%1.6.28
4
N4729A
e —
2 | _Ina728A 1
""" T
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OUTPUT CURRENT - MA.

Fig. 2——Regulation of the supply for various Zener diodes.
Although six Zeners were used in the supply, eight diode
curves are shown as a matter of information. Nofe that,
especially at the lower voltages, better reguliation can be
achieved by increasing the bleeder load.
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Q1—2N1970.

S1—3S.p.s.t. toggle switch.

S2—Phenolic rotary, 1 section, 2-pole (1 used), é-position,
shorting (Mallory 3126J).

Ti—Filament transformer, 25.2 volts, 2 amp. (Knight 54
A 4140).

Zener Diode Table
All units are 1 watt.

Approximate .
D.C. Output CRy
Voltage
3 1N4729A (Motorola)
6 Z4XL6.2B (General Electric)
9 Z4X19.1B (General Electric)
12 7Z4XL12B (General Electric)
L5 1ZF15T10 (International Rectifier)
18 Z4AXL18B (General Electric)

exist between different brands of diodes as well
as between diodes with different voltage ratings,
even though the diodes were manufactured by
the same company. For example, the Zener
voltage of a Geoeral Electric 24X 1.9.1B dropped
only 0.02 volt for a Zener current variation of
23 ma. whereas a 74XL12B dropped 0.3 volt
for approximately the same change in current.
Although this might not be a fair comparison
since the 12-volt Zener is working closer to its
maximum ratings than the 9-volt Zener, never-
theless, .under the operating conditions of the
power 'supply, - the 9-volt diode regulates better
than its 12-volt brother.

If the supply is turned on and allowed to re-
main running for some time with no external
load, the Zener voltage will rise, slightly increas-
ing the output voltage. This increase will be
greater for the 18-volt Zener than for the other
diodes because the 18-volt Zener operates closer
to its maximum ratings. From the power formula
it can be seen that the 18-volt diode is able to
handle only 14 as much current as the 3-volt
diode, both Zeners having the same wattage
rating. Since, in this supply, the Zener current
for any output voltage drops by about 25 ma.
when the load is increased from 0 to 1000 ma.,
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the no-load Zener current of the 18-volt Zener
must be at least 30 ma., to insure that the diode
will always draw enough current to regulate the
voltage. 1t’s unwise to go much above 30 ma. for
this particular Zener, as ifs maximum ecurrent
rating is 43 ma. At this point, we must either
accept a small change in output voltage due to
diode heating or use 10-watt Zeners which are
relatively expensive.

Many Zeuers were tried in the battery sub-
stitute; Fig. 2 illustrates the regulation of the
supply for eight of these diodes. The six Zeners
used in the final circuit are listed in the Zener
table. Regulation for a change in load cur-
rent of 1 ampere is about 5 per cent in the 6-
through 18-volt positions and 15 percent in the
3-volt position. The regulation is proportionally
better for smaller current excursions. A change
in line voltage of 20 volts caused the output
to change about 3 percent at i3 volts and ap-
proximately | percent at the other output volt-
ages.

Power-supply ripple at full load is insignificant,
being only about 3 millivolts r.m.s. as measured
with an oscilloscope. Negligible ripple is the result
of the electronic filtering action of ¢;. The effec-
tive capacitance across the load is equal to the
current gain of (); multiplied by the capacitance
of (5. This amounts to un output capacitance
somewhere in the vicinity of 40,000 uf. for the
battery substitute.

As mentioned earlier, transistor heating is a
problem at low output voltages. Although @ has
a maximum collector-dissipation rating of 150
watts, it’s not possible to take advantage of this
rating unless a very large heat sink is used. A
small heat sink can be employed, provided other
means are taken to limit collector dissipation to
a safe value. For output potentials of 3 through
18 volts, two schemes ure possible. Kither an
18-volt filament transformer or u series resistor
can be used. Since an 18-volt transformer isn't
commonly available, we chose the resistor. With
Rs out of the circuit, and Sy in the 3-volt, posi-
tion, (; dissipates about 30 watts for a 1000-ma.
load. By installing 22 in the supply, the tran-
sistor dissipation is decreased to less than 15

watts, The heat sink used appeurs to be entirely
adequate at this level.

Construction

The power supply was constructed on a
5 X 7 X 3-inch aluminum chassis as shown in
the photographs. Originally the transistor was
bolted directly to the heat sink, and the heat
sink was insulated from the chassis with fiber
washers. However, the transistor became over-
heated when supplying heavy loads at low output
voltages. The problem was solved by mounting
the heat sink directly to the chassis and insulat-
ing the transistor from the heat sink with the
mica washer supplied with the transistor. Plastic
component clips were employed to insulate the
two large electrolytic capacitors from the chassis.
Although the negative side of the circuit can be
grounded to the chassis, it is advisable fo isolate
the circuit from the case so that the power sup-
ply may be used safely with equipment that
requires a positive ground.

Modifications

Other output voltages in the 3- to 18-volt
range cun be obtained by substituting appro-
priate l-watt Zeuners for those listed in the Zener
table or by using a switch with enough positions
to accommodate the additional diodes. The chief
stumbling block in the way of obtaining a pre-
cise output voltage at any desired current level
is the high minimum-voltage tolerance of Zener
diodes. At present, the tightest tolerance com-
mouly available is =5 percent. This means that
a 10-volt Zener muy be off by as much as 74
volt in either direction.

One-watt Zeners in the 18- to 24-volt range
may be used if Ry is reduced in value or removed
from the circuit; however, a swing in load cur-
rent from O to 1000 ma. will be impossible with-
out. either losing regulation or exceeding the
ratings of the diodes. If only a small range of
currents need be handled, the problem can be
sulved by increasing the value of K} und chang-
ing /22 us mentioned above. Of course, if 10-watt.
Zeners are used, there won't be any difficulties.

— W1YDS

Jigamfest Calendeas.

Delaware — The Kent Clounty Amateur Radio Club
will hold its Annual Auction on March 14, 1967 in the
basement of the Kent County Court House, Dover,
Delaware. For further information contact K30CE.

Georgia — The Columbus Amateur Radio club will hold
their annual Hamfest on April 1 and 2 at the Fine Arts
Building located at the Kair grounds in (’olumbus, Ga.
I'ree Bingo for the X YLs and harmonics, plenty of parkin’
space. Kor information or reservations contact Hal
I)eVaughn, W4FIZ, 3801 Conrad Dr., Columbus, Ga.
31904.

Illinois — The annual auction of the Chicago Suburban
Radio Association will be held on Wednesday, April 5 at
National Hall, 3907 Prairie Ave., Brookfield, Ill. No admis-
sion, all interested in amateur radio are invited. For more
information contact Bob Vlk, K9PEN 3010 Forest Ave.,
Brookfield, IlI.

34

Wisconsin — The Ozaukee Radio C'lub. Ine., will hald
its Hamfest in Belgium, \Wisc., on April 1. More information
from WASDOT.

COMING A.R.R.L. CONVENTIONS

April 22-23. 1967 —New England Divi-
sion, Swampscott, Massachusetts

May 27-28, 1967 — Dakota Division. Min-
neapolis. Minnesota

June 2-1, 1967 — Oregon State, Portland

June 30, July 1-2, 1967 — ARRL Na-
tional, Montreal. Quebec

July 1-2, 1967 — West Virginia State,
Jackson’s Mill

July 7-8, 1967 — Central Division, Mil-~
waukee, Wisconsin
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A FOUR-BAND ROTATABLE DIPOLE

End Loading for Practicable Length on 7 Mc.

BY HAROLD A. ROGERS,* WA6QPD

With end loading, the rotatable
dipole is a practical antenna, both as
to size and feed impedance, on fre-
quencies as low as 7 Mc. A further
advantage is that it can be operated
harmonically to cover four bands.

866002026
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o most amateurs, the thought of building and
Terecting a rotatable dipole for 40 meters is

frightening. A half-wave dipole for 40 meters
is about 65 feet long, and finding the right alu-
minum tubing, designing the support, and haul-
ing the whole thing to the top of a tower or mast
would be a major undertaking. In most situ-
ations, the antenna would overhang a small city
lot, and the average neighbor may take a dim
view of the monster overshadowing his home.
However, the advantages of a rotatable dipole
make the effort. worthwhile if the antenna could
be of reasonable size, and even more attractive
if the antenna would work on more than one
hand.

The antenna shown in the accompanying
photographs and drawings is the result of about a
year of experimenting, iucluding the use of the
same antenna as a vertical dipole. The antenna
is end loaded by loading coils and capacitive
hats,! and has an overall length of 34 feet. It
is usable on 40 through 10 meters when fed with
an open-wire resonant line. If fed with 72-ohm
coax, the antenna can be used on 40 and 20
nmeters, with a low v.s.w.r. on both bands. It
seems to be as efficient as a full-sized dipole, us
far as signal reports and received signal strengths
are concerned, although theoretically a shortened
antenna cannot be as efficient as a full-sized
dipole operated under the same conditions.

A point to consider in using an end-loaded
antenna is that the capacitance displayed by the
hats can be affected by surrounding objects.
An end-loaded antenna should be tuned after
it is installed in its operating position, or af.
Jeast in a position that simulates the final operat~
ing position as far ag the proximity and type of
surrounding objects are concerned. If the location
of your rotary dipole will cause one end of the
dipole, as it is rotated, to move close to a large

*2006 Hill Park Drive, San Jose, Calif,

1See The ARRL Antenna Book. Chapter 2, for a de-
seription of this method of loading a shortened antenna.
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metallic object, such as a tower, you can expect.
a change in the resonant frequency when the
antenna is in that position. However, the change
should not be too severe unless the spacing is
very close between the hat and a near object.

Antenna Construction

The antenna consists of two lengths of alu-
minum tubing (the two halves of the dipole),
two end sections that include the loading coils
and capacitive hats, and a wooden mounting
frame. Each piece of tubing is 1614 feet long,
providing a radiator that is about a quarter wave
on 40 meters, a half wave on 20 meters, three-
quarters of a wave on 15 meters, and two half
waves on 10 meters. When a resonant trans-
mission line is used, the exact length of the ele-
ments is not, critical. 1f a “flat” coax line is to
be used on 40 and 20 meters, the elements must
be adjusted to be resonant at the selected fre-
quency in the 20-meter band.

The antenna shown in the photograph has
elements made of Zg-inch aluminum tubing,
with L4-inch walls. The weight of these elements
required a top, or umbrella-tvpe, guy, but if
the elements are made of telescoped sections of
thin-wall tubing top guys should not be neces-
sary. Almost any design would be suitable, but
the tubing selected for the outermost parts of
the elements should be at least 14 inch to 31 inch
in diameter, to simplify attaching the end sec-
tions.

WAGSQPD's rotatable multiband dipole. It can be coax fed

for two-band operation (7 and 14 Mc.) without special

matching. With tuned feeders it will operate from 40
to 10 meters.
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The end sections require two four-inch lengths
of the same size sluminum tubing used in the
ontermost parts of the antenna elements, and two
cight-inch lengths of wood dowel or plastic rod
of a diameter to fit snugly into the tubing. It
may be necessary to sundpaper the dowel to
size for a snug fit.

The locations of holes to be drilled in the tubing
sections and the dowel are shown in Fig. 2. The
only critical work involved is to be sure that the
holes for the 10-32 bolts in the end sections of
tubing, the dowels, and in the ends of the ele-
ments will be aligned when these parts are as-
sembled. It may be desirable to assemble the
parts temporarily, and drill mating holes through
ull parts in one operation.

After the holes are drilled, but before final as-
sembly, the wood dowels should be hoiled in par-
affin or oil to reduce moisture absorption. Be
careful during this operation, since it. could be a
tire hazard.

The wire clamps shown in Fig. 2 are used to
abtain low-resistance conncctions to the ele-
ments, and to mount the loading coils without
copper-to-aluminum junctions. The material
may be pipe tape, used by plumbers and sold at

Fig. 1 —Basic arrangement of the end-
loaded four-band dipole.

Two %" diamt. tods
unted at 90°

ol
most hardware stores, but any galvanized strap
material would be suitable. The length of the
wire clamps is not specified since this dimension
will depend on the diameter of the clement and
the diameter of the coil stock.

The coils have an inductance of about 22 mi-
erohenrys each. Either 2- or 3-inch diameter coil
stock may be used; both sizes have been used on
experimental models. The coils now in use werce
cut from Air Dux No. 2406 stock material. The
inductance value is not eritical, but if a lower
value is used, the capacilive-hat dimensions
would have to be increased accordingly. An end-
loaded antenna is more etfective. with large ca-
pacitive hats rather than large inductances. As
presently in use, the loading coils are not pro-
{ected from the weather, and there seems to be
relatively little effect on v.s.w.r. when the coils
are wet. However, ice may be another maitter,
and it would be desirable to enclose the coils in
a plastic container if icing conditions are anti-
cipated.

Assembly and Tune-up

The assembly of the antenna is shown in the
drawings und the photograph of the cut-away

_,  Hazdwood Note thatone. Py,
Dowel wire clampis al { <clamp
1% 4{ l%’ 30°tp t/te Dt/zer o

% \ Wood dowel
A / extends 2" L0 "
Y deill> /7 |l “erdsection Coil
No.7 deill Nardrlll  and eleme 3D, 3%L,6TAL

Note:Smaller diam. wils may

be used;
21 to22uk.

inductance about

LOADING COIL DETAILS

8-32 screw
w/washers ~.._

No.r Drzll é)

Fig. 2— Details of the end sections,
loading-coil mountings, and capa-
citive hats. Tubing may be substi-
tuted for the solid rods in the
capacitive hats, with some saving

_MNo.16 Drill
No.7 Detll
(Note below)

E ”5 " i % F in weight. The wire clamps are
[ o used for mounting the loading
clement Lorm to it iubmq used, and length coils and for connecting the
Cross-section theu one tod, Other :?f;f gl‘,fc-’gfﬁ ﬁ% ?;ngﬁfz feed line to the antenna.
roamo Same way at 30 ofend section and element-see end
CAPACITIVE HAT DETAIL Section detailsand cross section beiow:

Make 6 From galvarized stock

U Insert witein hook,
s - c,rfmp and older
1 o No.10-32 bolt thee
Make 8 trom V' ~“wire clamp, element:
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Fig. 3—Construction of the
mounting frame. One side
only is shown; the other
side is similar. Wood should
be straight grained and
free from knots. All joints
should be fastened with
waterproof glue and
wood screws.

&t Block 2 Yaxz" hyé’cwm v A insert lag screws.
Md-block wwasners : ,.,tvfo/;zx; 3- Mca.sur[ézq inid-block. Do not
i. disturb natural curve or
i sfamers Glue and fasten
Heta)-based insud “éow ; mz//alor ,,m,,,t[-wq Witl No. 8 wood screws:
p/z/waoJ Atzw:/c %
.,_. .strmger:rmt/z glue
wood scréws.
Paisit Frame betore SiDE I ’ Fidor Flange. Sort
wiliching insuiators. o center block
Attach élements to comeer e
inSulators with clamps
7o Rotatar

model. There are no particular precautions, ex-
cept to be sure that evervthing is properly se-
cured. The wood selected for the frame should be
straight grained and free from knots. The best
grade of Douglas fir was used for the antenna
shown in the photographs. When assembling the
wond frame, use a good waierproof glue at all
joints, and a good grade of outside bouse paint.

The antenna is attached to the drive shuft by
a floor flange holted to the center block of the
frame. Use a large-diameter Hange, with a re-
ducer to fit the drive shaft (if water pipe is used),
if necessary. The junctions of the Hange, reducer,
and drive shaft should be welded, or at least
drilled and secured with a large cotter pin. Weld-
ing is the best. method. If a top guy is necessary to
reduce element droop, attach a Hange to the top
of the center block with lag screws, and use a 114
or 2-foot, length of pipe as a gin pole for the guys.

Ideally, the antenna should be tuned after it
is in place on the tower or masi, but this is im-
possible in most cases. A practical method is fo
secure a slep ladder to the peak of the roof, at-
tach the antenna frame to the top of the ladder
with lashings of rope or heavy cord, and tune the
antenna in this position.
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Tune-up requires a grid-dip oscillator and a
one-turn link with a diameter to fit the g.d.o.
coil. With the transmission line disconunected,
connect the link across the center of the autenna
and couple the oscillator to the link. Adjust the
tap on each coil by the same amount, until the
antenna is resonant, at the desired frequency (a
tune-up frequency of 7.15 Me. is suggested for
general coverage of the 40-meter band). When
the right tap position is found, solder the tap to
the coil. Clamp-type connections have a tendency
to lnosen because of antenna vibration. Tune-up
mayalsobeaccomplished by using minimum trans-
mitter power, und a v.s.w.r. bridgeat the antenna.
Adjust the antenna for minimum v.s.w.r.

The photograph of the end section shows a
sliding stub that can be added to facilitate tune-
up. When approximate resonance has been ob-
tained by adjusting the coil taps, exact resonance
may be obhtained by sliding the stubs out to
lower the frequency, or by clipping some mater-
ixl from the stubs to raise the frequency. Kach
stub should be adjusted by the same amount,
and a small adjustment has a considerable effect
on the resonant frequency.

Feeding the Antenna

If the antenna is to be used on 40 through 10
meters, it. should be fed with open-wire line. An
impedance-matching network such as the trans-
match shown in the QOctober, 1966 QST?, or one

{Continued on page 15%)

2 NlcCoy, “A Transmatch for Balanced and Unbalanced
Lines,” QST, Octoher 1966.

Construction of the end section,
capacitive hat, and joading-coil
mounting. (The loading coil and
rods used in the hat are not full
length in this mock-up.) The short
length of aluminum wire extend-
ing from the end is an addition
that can be used for final tuning
of the dipole as
described in the text.
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With a little effort and a small outlay of cash the author has provided greater operating
convenience when using his KWM-2 transceiver. The circuit changes enable him to tune
a few kilocycles above and below the normal veceiving [requency without disturbing the
transmitting frequency. By using this technique as a guide line it should be possible to

alter other transceivers in a similar manner.
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Receiver Offset Tuning for the KWM-2

BY C. B. PHILLIPS,* WB6MGF

ANY transceivers lack the provision for
M receiver tuning without changing the
transmitting frequency. This deficiency
becomes puarticularly evident during group or
net operations and is especially noticeable when
operating c.w. The answer to the problem is to
provide a meaus by which to deviate the received
frequency from two to five kilocycles without
changing the transmitter frequency. This article
describes a simple and inexpensive way of doing
it. The cabinet for the external controls also
houses the VOX controls, putting them in a more
convenient location than when they were on the
rear of the KWM-2 chassis.

Circuit Changes

The revised frequency-determining circuit
is shown in Fig. 1. The transmitting frequency
is governed by ('3, Laot, Layz, and Lzoz. When
relay Ky switches ('3 out of the circuit during
receive, 'y and Cq are connected to Lgo1, L3a2, and
Lznz. This enables the operator to tune above
and below the transmitter frequency by adjusting
("; which is mounted in the accessory cabinet.
When 8 is set in the ¢AL position, K is acti-
vated, placing ('3 in the circuit. By setting (') ut
raidrange, and switching S; back and forth from
caL TO rev, (s can® be adjusted so that the
received frequency is the sume as that which is
established by ('3. Once this is
done, ¢’} can bhe used to tune
above or below the transmitter
frequency (S in the receive posi-
tion) without disturbing the
transmit frequency.

* 9280 Tokalon St., San Diego, Calif.
92110.

The remote tuning box for the receiver
offset, and for the transplanted VOX
controls, rests atop the KWM-2. Label-
ing was done with white decals.
Cables from the control box attach
at the rear of the transceiver. The case
and panel for the outboard unit are
homemade and can be built to any
convenient size.
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Construction

The construction consists of building the
control panel, its case, and the L-shaped bracket
that holds the new parts. Details are given in
Fig. 2. The L bracket is bolted to the rear wall
of the p.t.o. box after the components have been
mounted and wired.

In preparing the p.t.o., the back plate must be
removed and slid along the cable which protrudes
from it. This is » little difficult to do, so take it
easy. Next, cut Czg from the circuit, making
sure that no other leads are snipped off. Solder
1 short length of insulated wire to the terminal
post. from which ('zp; was cut and feed it out
through the nearest back-panel mounting screw
hole.! This will prevent the need to drill a hole
in the back panel of the p.t.o. The lead can then
be connected to the movable arm of K.

If the constructor wishes to “remote” the VOX
controls to the accessory box, as shown in the
photo, the rear-apron VOX controls must be
removed from the chassis. A plug-and-socket
arrangement can be used by mounting these fit-
tings in the holes formerly occupied by the

1 On the model of the KWM-2 that we checked, it is not,
possible to route the wire through the mounting-bolt hole
unless the hex nut is left off the p.t.o. back cover. Since
this would result in a loose cover assembly, it might be
better to drill a hole for the wire and secure the back cover
in its normal manner. — Fditor.
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controls. The controls are mounted in the
accessory box and attached to the
KWM-2 by teans of shicelded cuble.
The anti-VOX, VOX gain, and VOX
delay controls were trausplanted in the
author’s modification. If this change
isn't desired, the offset components c¢an
be housed in a much smaller cabinet.
A short length of coax cable — the
shorter the better — connects (') to Jy
by means of P;.

"
BRACKET il

DIMENSIONS 34",

\

% INDICATES
COLLINS PART NO.

NO. 16 - GAUGE
ALUM. STOCK

..ALUM.
. -~ BRACKET
»

G|

----- ~_ ALUMINUM

] ~BRACKET

Alignment 0 . O~ TerminaL_1—— “WIRE

; & Caor REMOVED LEAD
Alignment can be accomplished by 202 (**:‘;I)'ERE )

) £ o a0t . - e : R MOUNTING
allowing at least 30 minutes for the o © J PTO i SCREW
KWM-2 to warm up, then proceeding as \i::?a PR~ PTO CABLE
follows: Set the dial to 15 Me. (200 on the ,~~CHASSIS

dial). Align the transmitting frequency
by adjusting ('3 and L3p.

1) Set S; to the caL position, with the
KWNM-2 in the receive mode.

2) Adjust ('3, then Lgeq if necessary, to
zero beat with WWV.

3) Using the crystal calibrator, check the dial
calibration at the 0 and 100 points. Juggle the
settings of ('x and Lgea unfil perfect tracking

#L3or REMOVE
/

C304 -
L3 ( T%RVS”('"
! 10
A l .
#} C301 il Ly
Lo Fopf Csosi l C302
C-)SG
[ 303 5! INDICATES
i -
303 TADD THIS
LEAD
R K o
' ! "‘T< T0 ¢
2 IN REMOTE
éJg_, Co asot. [ : 8OX
Cs 25pf. :
(A)
P 1
) <t +275V._TO PIN 4
T0 4 i i sarsv. OF iy #
' yi Pl L 22670 PIN

OF Jp #

)
Rmors/’L ’/ ! @ ; TO
BOX PANEL ‘/‘"‘"":I' U2

DEV.

(B)

Fig. 1—Circuit modifications and additions to the p.t.o.

of the KWM-2. At A, the part of the circuit which is built

on the aluminum bracket is shown below that of the p.t.o.

unit. At B, the portion of the circuit that is contained in the
remote box is shown in schematic form.

Ci—5-pf. miniature varijable.

Cz, C4—25-pf. NPO trimmer.

Ji, Ja—Phono connector.

Ki—2-pole double-throw 5000-ohm miniature relay.
Use both sections in parallel to reduce contact
resistance,

Py, Po—Phono plug on end of cable.

Ri—75,000 ohms to 0.1 megohm, ! watt, depending
upon ohmic value required to allow Ki to pull in
satisfactorily.

Si1—Phenolic rotary, 1 section, 1 pole, 2 positions.

March 1967

(A) ; (B)

TOP VIEW SIDE VIEW

Fig. 2—General layout of the p.t.o. unit and the new

bracket which is mounted on the p.t.o. back cover. Dimen-

sions for the aluminum bracket are given in the inset. At A,

a top-view sketch of the completed assembly. At B,
a side view of the same.

occurs at the 100-ke. points, 0, 100, and 200
the dial.

4) Zero beat the calibrating signal at 100 on
the dial.

5) Place 8; in the rev position and set the
deviation capacitor, €', to midrange (half its
capacitance).

t) Adjust Cs for zero beat while listening to
the 100-ke. calibrator signal. Do not adjust Lzae
with Sy in the rRcv position as it will change the
calibration of the transmaltter.

This completes the ulignment. For normal
operation, leave the receiver deviation control,
(!, set al zero (midrange). For offset tuning
during receive, adjust ('; above or helow the
zero sefting for stations that aren’t quite on the
net frequency.

Some Final Words

Now that you have it working, here are some
tips on the operation of the unit. First, when
the transceiver is cold you will find that the
zero deviation point will not be exactly the same
as when the equipment is thoroughly warmed
up. The transmit and receive frequencies can
be made the same hy switching back and forth
from c¢aL to rev and adjusting for the sume
tone from the calibrator. Don’t forget: If the
KWDM-2 isn't. completely warmed up, stay tuned
to the received signal by following it with the
main tuning dial and not with the deviation con-
trof, (1. Otherwise, your transmitter frequency
will differ from that of the station to which your
receiver is tuned. The car position of Sy should
be used for calibrating purposes only. Make cer-
that that S; is in the rcv position for normal
operation.

I wish to express my thanks to Mr. George
Rice, WBONPC, for his assistance: especially
for the fine photography. @ E
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Simple Self-Completing Circuit

The WOHFM keyer is housed in a 4 X 6 X 2-inch alumi-

num chassis, Power switch, speed and weight controls are

mounted along the front apron. On top are the power
transformer, the 12AU7 and 0B2 regulator.

A Single-Tube
Electronic

Keyer

BY ANTHONY M. DRURY.* WOHFM,
ex-KS8AAE

dots or dashes. To produce good code, a

& keyer must be self-completing and make
the correct space between dots und dashes. A
slow letter *“N”’ is a good illustration. The oper-
ator hits the dash side of the lever and immedi-
ately moves it over to the dot side und holds.
The kever makes a complete dash, a correet
space, and then oue or more dots, depending on
how long the lever is held in the dot position.
Many different circuits have been made to do
this.

With some of the simpler circuits there have
heen problems of interaction between three con-
trols — weight, speed, and dot-dash ratio. The
dot~dash ratio control can be ¢liminated and a
near-perfect ratio can be produced by using a
divider, such as a bistable or synchronized oscilla-
tor. The circuit shown in Fig. 1 uses the latter.

!N electronic keyer is a device that generates

Circuit Operation

Tn theory, a perfect dash can be formed by
filling the space between two dots. That is
‘what happens when the output of the dot gen-
erator is combined with that of the synchronized
oscillator. Speed adjustment is accomplished by
varying the frequency of both oscillators simul-
taneously by means of K4 Referring to Fig. 2,
it is seen that there is a large margin for error
in tracking, if the weight adjustmeut is uormal,
because of the overlapping of the outputs from
relays Ko and A3 The inargin is equal to the
width of a dot, and normally has a time one
third that of a dash.

‘When the lever is pushed to the dot side, C
is charged to approximately 140 volts through
the current-limiting resistor, R;, biasing Via
into heavy conduction. This causes &; und Ky
to operate, removing the charging voltage and
closing the keyed circuit. ¢’y discharges rapidly
throngh +1a until the grid of Vs becomes
negative in respect to the cuthode. ('; then

eontinues to discharge at o

slower rate, determined by the
capacitance, the resistance of
Ko, and the voltage setting of
R3. As conduction in Vs falls
off, K9 opens and, st about twice
the time interval, K, recloses.
1f the key is held closed, (7
is recharged, and the cycle is
repeated. It should be noticed

* 4433 Florence Ave., Downers (irove.
Ulinois. 60515.

Bottom view of the simple keyer. Kz is
mounted against the right-hand wall of
the chassis, K1 and K2 against the rear
wall. The relay mounting screws pass
through rubber-grommet-lined holes to
minimize relay noise. The control in the
lower left-hand commer is Rs, the
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divider-adjustment control. The place-

ment of other components is not critical,

as is apparent in this experimental
fayout. i
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10K SPEED
,,L_. R
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WA/

2.2 MEG.
CRy
I

2.5 MEG.

Fig. 1—Circuitofthe WOHFM
keyer. Capacitances are in
microfarads; resistances are
in ohms (K = 1000), Capaci-

1

tors are paper; fixed resistors

CR3
20V.

o |

are Y2-watt. Diodes are 400-
p.i.v. silicon, 50-ma. or more.
Key-lever leads should be
shielded, with shield grounded
to chassis. R.f. filtering of
key leads isrecommended.

WEIGHT

4

Rs

5000

oor

[l

KEY LEVER

CR3—20-volt 1-watt Zener diode (G.E. Z4XL20, or
similar).

Ki, Kz—S.p.d.t. relay, 2300-ohm coil (Sigma 11F-2200-
G/sl).

that, with the lever on the dot side, ('R; is
reverse-biased and does not conduct.

With the lever on the dash side, CR; and CR2,
conduct, and the charging voltage is applied to
both €1 and Cq. This causes all relays to fune-
tion. K3 is synchronized by K; because (s ¢an
receive a pulse only through the contacts of K.
The contacts on A3 serve two purposes. One is to
prevent (s from recceiving a pulse while Kz is
closed, and the other is to make the dash self-
completing by insuring that two dots are pro-
duced while a dash is being formed.

('R3 was found to be necessary to stabilize the
weight adjustment.

Power Supply

The diagram of the built-in power supply is
shown in Fig. 3. It consists primarily of positive

K, I .
S0 T s T Ty R

Ky

K3

o

B

e

Fig. 2—Diagrams showing contact-closed time for the
three relays. Notice that the contacts of K1 are open
{coil energized) for most of the dot cycle. Contacts close
{coil deenergized) only momentarily to charge capacitors.
Bottom line shows resultant of overlap of K3 and K3 when
the key lever is in the dash position. Kz may open at any
time within the margin limits indicated without affecting

the fength of the dash
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K,_D-ﬂ,?

—0
TO KEYED
CIRCUIT

Ki—D.p.d.t. relay, 5000-ohm coil (Guardian IR-625-5).
Rz, Ry, Rs—Linear-taper control.
Other component labels are for text-reference purposes.

and negative rectifiers operating from the same
transformer secondary. The UB2 provides a regu-
lated 108-volt tap on the positive supply.

O+140V.

T

2200
- STwW

—O0~=170V.

| S— [0 L1
i REG.

Fig. 3—Circuit of the power supply used with the keyer.
Capacitances are in microfarads; resistance is in ohms,
Capacitors are electrolytic. Diodes are 400-p.i.v. silicon,
50-ma. or more.
51—S.p.s.t. toggle switch.
Ti—Power transformer: 125 volts, 15 ma.; 6.3 volts,
0.6 amp.

Adjustment

'The only special adjustment required is that
of Rj It should be set so that K3 divides by
2, and yet does not lengthen the dash. When
listening to Ko alone, it should sound exactly
the sawe, whether the lever is pushed to the
dot side or the dash side. Then, when listening
to K3 alone, it should have a weight midway
between a dot and a dash. When these require-
ments are met, the keyer should work properly.
Fig. 2 indicates the permissible margin of ad-
justment for A’3. K3 may open at any time within
the limits indicated without changing the length
of the dash transmitted.

I have compared this keyer carefully with &
WOTO kever that T have, and I have been un-
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Heath SB-401 Transmitter

Is TAE SB-401 the sume transmitter that we
reviewed as the SB-400 in the Junuary 1065
issue of QST, just two years ago? Yes und No.

Yes, it is the same transmitter because the
overall specitications are the sume. Power outpul,
frequency range, carrier suppression, mixer
products, harmouic radiation, third-order dis-
tortion — @ll of these ure unchanged. The
physical layout is unchanged; 99 +4/100¢% of the
compouents wre unchanged. At first glance the
front panel looks exactly the same.

But a second glance ut the front punel will
show vou the major difference between the
SB-401 and its predecessor. When shifting from
independent transmitter operation to TRANS-
CEIVE, with the SB-100, it was necessary to
raise the lid of the cabinet and replace one
coaxial cable link with another -~ this was how
vou disabled the internal L.m.o. (lineur master
oxcillator) and fed the l.m.o. output from the
accompanying SB-300 receiver to the transmit-

Top view of Heath SB-401 transmitter. Just in front of
the power transformer at the left rear corner is the carrier-
generator board. At the front center is the l.m.o. unit,
and to its right are the heterodyne oscillator crystals. To
the rear of the crystals {below, in this view) is the bank
of slug-tuned coils for the heterodyne oscillator and the
driver-stage grid and plate. The variable capacitor to the
right of the coils is for the driver grid and plate. The final-
amplifier components are enclosed in a shielded box.
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ter’s l.m.o. mixer. In the SB-401, however, a
front panel control mounted concentrically with
the microphone and c¢.w. level control permits
selection of either the internal lL.m.o. or the
external l.m.o. in the SB-301 receiver. This ig
a major contribution to operating convenience,
assuming that some of us want to shift back and
forth regularly between independent transmitter
operation and transceive, and the solution is so
simple that we wonder how come nobody thought
of it two years ago. It would be a rather simple
modification for any present SB-1400 owner to
tackle.

The l.m.o. switching arrangement in the SB-
401 provides only for control of the transmitter
frequency by the receiver L.m.o., not for control
of the receiver frequency by the transmitterl.m.o.
This latter arrangement, has found favor with
a number of the DX gang, as it permits them to
monitor their transmitting frequency rapidly
when working a DX phone station outside the
(7. 8. phone bands, and we have a couple of QST
articles in the works on how to accomplish this
with other transmitter/receiver combinations.
It should not be difficult to make the saine modifi-
cation to the SB-301/SB-101 combination. Who
wants to bet that the SB-302/SB-402 will have
this feature built in?

Other differences between the SB-400 and
the SB-401 include substitution of a 6BZ6 for
a 8AU6 as the L.m.o. tube, and the addition of
a sidetone level control (mounted on the chassis,
1ot front or rear panel) sv that you can adjust
the strength of the keying monitor tone.

The 8B-101 is supplied without the ecrystals
for the heterodyne oscillator, on the assumption
that many purchasers will also buy the SB-301,
in which case the crystals would be excess,
because the necessary r.f. signal would be taken
from the receiver. Should the purchaser decide
to use the SB-401 with some other receiver,
however, a supplementary crystal kit is available.

The accompanying photographs show what
the unit looks like, and the drawing of Fig. 1
shows the schemaitic difference involved in l.m.o.
switching. What else is there to say? The kit is
of excellent quality and went together rapidly
and without difficulty. (No difficulty except for
a couple of stupid mistakes by the assembler!)
Having read in the January 1965 issue that the
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Fig. 1 above (left) shows the connection that was made

manually in the SB-400 in order to connect the l.m.o.

input from the receiver. At the right is the switching

arrangement used in the SB-401 to accomplish this and

to remove plate voltage from the SB-401 l.m.o. oscillator
when using the transceive mode.

SB-400 took 100 hours of assembly time, we were
prepared for a month-long project. Ilowever, in
the interest of science, or something, we kept an
accurate record of the time invested ou this
project, and ended up with 33 hours of sorting
and assembling. ‘There were two stupid mistakes
and one bit of carelessness to rectify, and then
the transmitter worked. We forgot, to solder two
of the counections on the driver coil assemblies,
and somehow or other a minute bit of wire
dropped across one of the tuning capacitors and
put us ont of business for a short period. Despite
these faux pas, error correction and alignment
took only a couple of hours and we were on the
air.

A look at the output of this transmitter on
the lab’s spectrum analyzer shows that the distor-
tion product emission is within claimed specitica-
tions, provided you don’t insist on running the

TRANS. LY

L.Mm.0, o"
ki ek

-

ol gmo

(__’_'

.

~

RCVRJ
L.M.0.

audio gain wide open and screaming into the
microphone. To confirm what is shown on the
monitoring scope, tests with a number of loculs
showed that the output was clean and not splat-
tering all over my neighbors’ receivers.

-------- WIIKE

Heathkit SB-401 Transmiter

Height: 65 inches.

Width: 1473 inches.

Depth: 133% inches.

Weight: 201% pounds.

’owcer Requirements: 105-125 volts a.c.,
200 watts.

Price Class: $285 ($315 with crystal kit).
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The Heath SB-301 Receiver

0osT ham radio transmitters and receivers
that belong to what might be termed “a
popular series” have their profiles changed from
time to time. The profile change usually takes
the form of physical modification, circuit im-
provement, or both. The SB-301, successor to
the popular SB-300, has been updated by having
its circuit modified to provide greater operating
flexibility and effectiveness. A few changes in
the front~panel control labeling were made neces-
sury by the circuit alterations, but these changes
made little difference in the oversll appearance

of the equipment. 1t would be hard to distinguish
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between the SB-300 and the SB-301 were they
placed side by side and given only a cursory
inspection.

A “blow-by-blow’ ecircuit description of the
SB-301 is not given in this write-up because
thorough treatment was given the SB-300 by
WITS in the July 1964 issue of QST.! Rather,
emphasis is placed only on those circuit and
physical features that reflect a major change in
the basic receiver.

Fig. 1 shows the path of the signal as it flows
from the anteuna terminal to the output of the

! The basic eircuitry of the two receivers is similar,
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Fig. 1 —Block diagram of the receiver. The a.g.c. detector diodes, the S meter, and some of the switching circuits are
omitted in order to feature the more significant points in the design.

receiver. Some of the details which relate to
circuit switching have been left out. of the block
diagram in order to simplify the illustration. It
should be pointed out at this juncture that the
receiver is furnished with but one i.f. filter,
KLy, for 2.1-ke. selectivity — excellent for s.s.b.
reception and suitable for receiving a.m. and
¢.w. signals. Although all three filters are shown
in Fig. 1, FLs, a 400 c.p.s. c.w. filter, and /L;,
a 3.75-ke. filter for a.m. use, are optional ac-
cessories that must be purchased separately.

The Changes

An RTTY position has been added to the
mode switch of the 3B-301. When the receiver
is switched to RTTY, u 3392.11-ke. b.f.0. erystal
is switched in at Vgg to produce a carrier of that
frequency. Because of this, the detected signals of
2125 ¢.p.s. and 2975 c.p.s. (850-c.p.s. difference)
fall within the passband of the s.s.b. filter, FL,.
The 400-c.p.s. c.w. filter, #Ls, can he switched
in if narrow-band RTTY operation (170 c.p.s.)
is contemplated. The b.f.o. umplifier, "yq, is
inoperative during RTTY reception to prevent
accidental transceiving should the receiver be
vonnected to a transmitter for that mode.

A 15- to 15.5-Mec. range has been included in
the circuit of the SB-301, permitting rcception
of WWYV for calibration purposes.

Another improvement over the basic circuit
of the SB-300 is the SB-301's a.n.l. circuit, which
is activated by pulling out on the control knob
for the audio gain control. The circuit, shown in
Fig. 2, cousists of two diodes used in a full-wave
shunt configuration across the ontput of the
sceond i.f. amplifier, V5. The limiter operates in
the i.f. range rather than in the a.f. runge as is
commonly done in many receivers. The circuit
is self-biased and automatically adjusts itself
to the level of the incoming signal. It is built on
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& miniature printed-circuit board which is at-
tached to the main i.f. circuit board.

V.h.f. operation is made easier through the
addition of @ front-panel-controlied switching
arrangement that permits the regular h.f. an-
tenna lead to be connected to the input of the
r.f. amplifier stage, ¥V, during non-v.h.f. use.
The same switch can be used to apply power to
either of two outboard v.h.f. converters, while
at the same time selecting the signal output lead
from the converter in use and routing it to the

A view of the top of the SB-301 chassis. The .m.o. assembly
is at the front-center of the chassis. The three i.f. filters,
are to the right of the l.m.o. The printed-circuit board
for the i.f. strip is at the right edge of the chassis. The
circuits for the 100-kc. calibrator, the mixers, the r.f. stage,
and the heterodyne oscillator are located at the center
of the chassis on the remaining printed-circuit board. The
metal enclosure at the left-rear portion of the cha sis
houses the r.f.,, mixer, and heterodyne-oscillator coils.
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Fig. 2—Schematic diagram of the 2nd i.f.
amplifier and a.n.l. circuits. Decimal-value
capacitances are in uf.; others are in pf. Resistances are
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33K ’.m
8+

TO
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input of V';. The power socket for the converters
is located on the rear apron of the receiver chassis
and is wired to mate with Heuth 6-meter con-
verter (SBA-300-3) and the 2-meter version, the
SBA-300-4.

The a.m. and the c.w. filters, #Ly and FL3, are
rated somewhat ditferently than they were in the
SB-300 model. Where the 400-c.p.s. filter was
formerly 2.5 ke. wide at the —60 decibel point
on the curve, it is now rated ut 2 ke. at that same
point — offering slightly better skirt selectivity.
The a.m. tilter was formerly 3.5 ke. wide at the
-6 db. point on the curve und is slightly wider
now — 3.75 ke. at the 6 db. point: both filters
are rated as being 10 kilocycles wide at the —60
db. points on the curve. The wider nose selec-
tivity should provide sumewhat better fidelity
during a.m. reception.

One more change is worthy of meution but
does not relate to the vircuit’ of the receiver.
The Heath Company has taken a forward step
(decidedly, in this writer’s opinion) by changing
over to what they call the ‘‘sub-pack’ method of
kit packaging. The components are packed in a
number of individual cartons and envelopes, exch
marked with an identifving number. The num-
hers correspond to those given in the step-by-

in ohms (K= 1000). CR; and CR:z are small-signal silicon
diodes. The circuit is discussed in the text.

step wiring and assembly instructions, greatly
simplifying the assembly of the equipment. The
writer found that because of this technique,
ussembly time was somewhat less than with kits
of comparable complexity. It took approximately
35 hours to build, test, and align the receiver.
No “bugs” were found in the finished product
and the iustruction book was well written and
easy to follow.

Performance

The receiver performance appears to be com-
parable to that of many higher-priced units that
this writer has used. Precise testing was not
carried out on the SB-301, but relative results
from normal operational evaluation indicated
excellent electrical and mechanical stability.
A weuk c.w. signal was tuned in on 15 meters
and the 400-c.p.s. filter was switched into the
circuit. No significant shift in the pitch of the
o.w. note was detected while raising the receiver
to a height of approximately 3 inches above the
desk top, then letting it drop. The long-term
stability of the receiver’s l.t.o. and b.f.o. proved
to be excellent.

No difficulty was noted when a check was
made of the dial calibration. The tuning is smooth

§-5.5 Me. S0k 5-5.5 Mc.
ouTPUT .
2500 colL OUTPUT
! I
107] —Eooo
§moo I
5000
il
1T
I.Ol
[e] o
BIAS FiL. B8+

Figure 3—Schematic diagram of the Linear Master Oscillator. Capacitances are in pf. Resistances are in ohms (K=1000).

CRais a varicap diode whose capacitance changes when the bias voltage is changed by the mode switch. This in turn

shifts the frequency of the L.m.o. The frequency shift is used when going from lower to upper sideband. The frequency
change is 2.8 kc., preventing the need to retune the receiver when switching from one sideband to the other.
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and the calibration holds across the tuning
range of the receiver uas specified by the manu-
facturer.

As a matter of personal curiosity the writer
checked the S-meter calibration to see how many
wicrovolts were required to secure a reading of
59. On all bands bui 10 meters the S meter
provided an 59 reading when a signal of approx-
imately 50 microvolts was fed into the antenna
terminals. Approximately 150 microvolts of
signal were required to raise the meter to 59 on
10 meters. — WI1CER

Heathkit SB-301 Receiver

Height: 654 inches.

‘Width: 147 inches.

Depth: 1334 inches.

Weight: 17 pounds.

Power Requirements: 115 volts, 50/60
ceveles, 50 watts.

Price Class: $£250.

Manufacturer: The Heath Company,
Benton Harbor. Michigan 19022

St

Comdel CSP-11 Speech Processor

THE envelope of voice signals in s.8.b. trans-
mission bears little resemblance to the actual
audio envelope, and in general, the more one
attempts to raise the average-to-peak power
rutio in the original audio the worse that ratio
becomes in the single-sideband output. Ordinary

All components mount on a printed-circuit board 5 by 6%2
inches. A plate of the same size mounts six ''D" cells for
power supply.

st

ST

andio clipping therefore doesn't produce the
increased “talk power” it is known to give in
an a.m. system. To be effective in s.s.b., specch
processing has to be tailored to fit s.s.b. pecu-
liarities.

This special tailoring is the feature of the
Comdel CSP-11. The audio signal is not clipped
at all. What és clipped is an actual s.s.b. signal
generated right in the package. The clipped
sideband is then filtered and detected to get
usudio again. The audio that comes out has
relatively little recognizable distortion, but the
average-to-peak power ratio has been increased
in the order of 10 db. -~ and the waveform is of
a type that will go through an s.s.b. system with-
out usking for an increase in peak power. The
('SP-11 simply goes between the microphone und
the microphone input jack on the transmitter; no
internal transmitter connections are needed.

Fig. 1 is a block diagram of the cirenit, which
uses transistors and diodes throughout. After
preliminary a.f. amplification, the signal goes
into a balanced modulator where it is mixed
with the output of a 16-ke. oscillator. The
lower-sideband output of the modulator is til tered
out, leaving the upper sideband only. The filter

. BAL. U.s.B. LIMITING LOW -PASS
MIC. 0—>— A.F. AMP MOD. FILTER [ >JAMPLIFIER FILTER
osc. Y
16 KC. |
AUD (GW-PASS
- 0—¢—| FILTER A.F AMP |—e&— DETECTOR |—¢
out 3 KC.

Fig. 1—Block diagram of the CSP-11 Speech Processor.
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Comdel CSP-11 Speech Processor
Height: 37; inches.
Width: 553 inches.
Depth: 81/ inches overall.
Weight: 28 oz., less batteries.
Power Requirements: 9 to 12 volts Jd.c..

18 ma.
Price Class: $110.
Manufacturer: Comdel Inec.. 218 Bay

Road, HHamilton, Massachusetts 01982,

isfollowed by a limiting amplifier, and the clipped
signal then goes through a low-pass filter which
removes the harmonics generated by clipping.
As these hurmonics are ull at frequencies higher
than 32 ke. they are easily suppressed, und since
(uniike the straight audio c¢lipper) they are fur
removed from the actual speech band they are
not feft in the signal to cause distortion. The
processed s.s.b. signal is then detected in the
customary way, and the new audio is given some
further amplification. Finally, the signal goes
through a 3-ke. low-pass filter and is ready to be
upplied to the transmitter.

Since this is a c¢lipping process there is no
delay such as is present in some degree in any
#.g.c. Or compressor system, nor is there any
“hangover” period during which the gain comes

slowly back to normal after 4 voice peuk. The
internul audio gain is wmple for setting the clip-
ping ‘level with communiciations-type micro-
phones. With proper adjustment of the gain
control on the panel, the iN-ouT switch can be
thrown to either position without affecting the
peak output level. This is the only adjustment
necessary.

The CSP-11 is intended for operation from a
9-to 12-volt supply capable of furnishing 18 ma.
There is room in the cabinet for six “D” cells,
as shown in the photograph, but an external
supply ean be used if desired.

— WiDF -

E—
Next Month

ITT Mackay Marine Receiver

® ’}’Lew@pmatu,

Waters Protax Coaxial
Switches

ATERS Manufucturing Inc., Wayland, Massa-
W‘ chusetts, have added a new series of coaxial
untenna switches to their line of amateur products.
Trademarked * Protax,” these switches ure de-
signed to select one of up to five or six antennus.
depending upon the model, while simultaneously
grounding all the unused feed lines. Two switch
configurations are available in the series. Model
475 is a 6-position unit in which all terminals, ex-
cept the one switched to and the input, ure grounded;
model 376 is similar electrically, except that in the
sixth position, all the connectors, (except the in-
put connector,) und thercfore all the antennas, ure
shorted to ground. The grounding feature is in-
cluded to protect equipment from transient volt-
agey picked up by the untenna system when an
antenna is not being used or when the station is
closed down (except from a direct lightning strike,
which would likely destroy the switch).

Protax switches ure ruted to carry 10UO watts
from d.c. through 150 Me. with an s.w.r. of less
than 1.3:1 over the range. The switches have a
current rating of 5 amperes and a voltage rating
of 500 volts r.m.s. Switch sections are ceramic with
silver-plated contacts and have 6(-degree indexing.
{nsertion loss und ecross talk are suid to he negligible.

Protax switches are sealed units employing

standard SO-239 coaxial fittings. Model 375 uses
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axial connectors: model 376, as shown in the
photograph, has radial fittings. Either antenna
switch will mount behind a panel up to li-inch
thick. In addition, model 376 can be wall mounted
(bracket furnished, as shown in the photograph).
Included with each switch ure an escuteheon plate.
which can be used as a drilling template, o molded
plastic knob, and the necessary mounting hard-
wire. Four mounting holes are required: three
7/32-inch holes for the escutcheon plate and one
13/32-inch hole for the center shaft. Model 375 is
414 inches in diameter, 23§-inches deep and weighs
13 ounces: model 376 is 4 inches in diameter, 2-
ittches deep and weighs 1314 ounces. Model 375
is in the $14.00 price class; model 376 is in the
%13.00 price range.

— [V1YDS
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FREQUENCY SHIFTING W2YM's
FOR RTTY

Technicul Editor, QST:

In the old version of the cxciter at WISNN
used for f.s.k. the conventional Clapp circuit was
used for the oscillator. A diode switch was utilized
to shift frequency at both 170 and 850 e.p.s.

Since a new version of & v.f.0. wus i0o he included
in an all-solid-state exciter, the decision for a better
frequency switch was made. W2YM’s v.f.o. and
amplifier were taken from the December 1966 QST
for the v.f.o., un extremely stable unit.

The problems encountered with the diode switch,
including its temperature sensitivity (very no-
ticeable on narrow shifts), can be climinated by
using a reed-switch relay.

The switch used st WISNN was very small,
one-and-one-half inches long with the coil, and
was mounted right iuside the oscillator assembly in
series with the shift cupacitor. The coil was shunted
with appropriate values of resistance, a total of 180
ohms, and put dircctly in series with the local-loop
cirenit. 1f the user desires, he could use fewer turns
and larger wire in the rced coil and do uwayv with
shunt resistors. In any case, the various manu-
facturers can supply coil and coil current data.

The reed chosen ut this station is a i{amlin
DRG-DTH, Form (, s.p.d.t., having a d.c. rating of
20 watts and a lifc expeetancy of 100 % 108 opera~
tions ut these ratings. The rced costs $5.00: the

VFO

. VFO oscillator circuit
‘alues are rarwzm VFO i Dec. 1966 QST

R>

S VAVA Vo g
7o bocal .

doop curc

—

"1

Fig. 1—Frequency-shift keying circuit, using reed switch,
applied to the W2YM v.f.o. described in December
1966 QST.
Li— Actuating coil for reed switch; number of ampere turns
depends on type of switch used.

Ri, R2=—Shunt and series resistances, respectively; adjust
to pass 60-ma. loop current while allowing
proper current through L.

Si—Reed switch (Hamlin DRG-DTH used by W1SNN).

Sa—Toggle switch for turnover.
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coil can be made by the user. Many other switches,
smaller in size and with life expectancies that
perhaps exceed that quoted, are available from
countless manufucturers. At this point, I put forth
the idea for improvement.

The circuitry used is shown in Fig. 1 and demon-

strates why the Form C switch is chosen. ‘To answer
the possible questious of how fast the switch ciun go
and whether it causes any signal bias, some manu-
facturers show 2000-c.p.s. drives for switches. The
Form (! switch does not bias my signal. - Sterling
M. Olberg, WISNN, 79 Apple ID'or Road, Framing-
ham, Mass.
[eprTor's Nore. The reed switch and actuating coil are
available as a combinsation from the Coto-Coil Company,
Inc., 65 Pavilion Ave., P’rovidence, R. 1. 02905, for $5.00
postpaid. Orders should specify type SP-12/DRG-DTH.
‘Che coil has a resistance of 400 ohms and will operate the
switch with a current of 20 ma.|

EKEEPING FILAMENTS HOT
Technical Editor, QST':

The suggestion by W2NXB (*‘'I'echuicul Corre-
spondence,” December 1966) that equipment be
{eft ronning continuously for long-term stability
s a gooud one. This is a philosophy 1 learned in the
Army in World War II, wheu we never turncd
receivers off except for periodic scrvicing; older
Army ops told me that this came from commercial
pructice.

However, it is not nceessary to maintain plate and
all filament volt:iyes on all tubes to achicve the
stability discussed by W2NXB. 1 have found that
n separate filament supply which keeps ull oscillator
filaments warm 24 hours a day is adequate to mect
amateur requircments. At least one commercial
communications receiver (SX-101A) has a separate
filament transformer wired dircctly to the a.c. input
cable aheud of the ‘' on-off " switch for this purpose.

In working over 2 B(:-312 I included this arrange-
ment and it cut the rceeiver's minimal drift down
cousiderably. For an amatcur who huilds his own
wear, it wonld be simple to put all oscillator and
other frequency-sensitive stuges on a sepuarate fila-
ment supply which is never turned off. The modifica-
tion is not too complex in commercial equipment.,
and can be done #o that the gear can be *‘un-
modified " for resule.

If the ham station is in a basement or other
damp location, it might be advantagcous to wire
afl of the tube filaments to such a continuously=
running supply. This would serve the dual purpose
of maintaining frequency stubility and holding the
ambient temperature at a level to keep the cquip-
ment dry. Such o supply must be, as W2NXB points
out, properly fused. But I have a strong feeling that
plate voltages should be removed from unattended
equipment, especiully where other people than uma~
teurs huve access to it.

Of course, the introduction of such devices as the
new FET oscillator described by W2YM in the
December issue of QST may make this whole
discussion academic in time.— Julian N. Jablin,
WIIWI, £124 N. Crawford Ave., Skokie, Illinois
60076,

ALL-BAND ANTENNA

Technical Editor, QST

With reference to the article on a Center-fed
Zepp for 80 and 40 in May 1966 QS7":
I set out to accomplish several things with an
antenna to be installed on u Clulifornia lot which
runs cast-west:
1) One pole.
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16'%17x 2"

20'% 2"x 4"

10'x 2"x 4"
Fig. 2—The WO6PIZ all-
band antenna. Power is
applied through a series-
or parallel-tuned link-cou-
pled matching circuit at
X-X for operation on 3.5
through 30 Mc. (see text).
For 2 Mec., and also for
certain types of work on
3.5 and 7 Mc., points X-X
can be connected together
and the antenna worked

against ground.

SIDE VIEW

Lazge
Spike

Concrete

.

¢) No guys.

3) Good for short skip up and down the West Coast
on 80, 75 and 40 meters.

4) Throw lobes across populated DX ureas on 20
and 15 meters with a fairly low radiation ungle.

5) Allow some omnidirectional DX on 40 meters.

¢) Keep away from anything with critical antenna
length or critical tuning.

7) Minimum cost.

Fig. 2 shows the arrangement I ended up with.

Results have been exceptional for 4 simple system

of low height.

I use No. 14 wire for the antenna. The feeders
are also No. 14. The center is mounted on an
unguyed wooden pole ubout 34 feet high. Kach
section of the antenna is 65 feet long and the ends
are only 14 feet high. Thirty-foot feeders are used
with series tuning on 80 and 40 and parallel tuning
on 20, 15 and 10 meters. Loading from 3.5 to 31) Mc.
is exccllent and not at all critical in tuning. The
fact that the feeders are less than }§ wave on 80
allows reactance to be tuned out in the feeder-tuning
arrangement on that band. The antenna is a bit
long for the high end of 75 meters, but tuning there
is ood (thislength was picked because of the slightly
longer physical length required on the upper bands
for end effect).

I huve the antenna itself running east-west, giving
some directivity north-south for QS0s with short
skip up and down the west coast on 80 and 40
meters (it was found in an earlier antenna . . .
vertical . . . that a vertical was not satisfactory
for high-radiation-angle short-skip operation). On
20 and 15 ithe lobex tend to cut across major
population DX areas. The tilt of the wire, which
lowers the vertical radiation angle plus apparently
some lohe addition, scems to give better results in
the desired DX directions on 20 and 15 meters than
33-feet-high half-wave horizontal antennas oriented
in the correct directions. Quite & bit of omnidirec~
tional DX has been worked on 40 meters, un-
doubtedly because of the antenna tilt. DX operation
on 15-meter ¢.w. has been really exceptional. Quite
often 1 hook a DX station through the pilenp when
local beam stations miss (power vutput is ahout 150
watts). Since 10 has opened up I have used the
antenna quite a bit on that band with very good
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results for both North American and DX contacts.

As a result of playing around on 160 meters with
the bottom of the feeders connected together and
working the antenna as a “‘T' against ground, I
decided to sce what happened when it was operated
ax a4 top-loaded vertical on 80 and 40 meters. The
feeders were tied together and the antenna worked
against 8 ground consisting of two 8-foot rods in
wuter-soaked earth. On 80 this places the maximum-
current point directly at the top of the vertical
section (3% wave long) and on 40 gives the effect
of a Y-wave vertical with maximum current at
the bhottom. This arrangement gave much better
results than the Zepp where low-angle radiation
was required, and less effective results than the Zepp
where medium- and high-angle radiation was
required. An exception is directly off the ends on 80
meters, where the vertical and Zepp seem to give the
sume results. The Zepp arrangement is therefore now
used for short and medium skip on 80 and 40 and
the vertical arrangement for long skip or DX,
In receiving, the signal-to-noise ratio decreases
greatly with the vertical arrangement (vs horizon-
tal), thus somewhat offsetting the overall advantage
of the vertical for DX operation. If this condition is
extreme, I use the Zepp for receiving and the
vertical for transmitting, for DX operation. It
appears that the vertical transmitter and horizontal
receiver is hy far the best DX arrangement for
metropolitan areas, but most likely the vertical for
both would be best for rural areas where the QRN
is lower. — Dave Hardacker, WGIPI7, 1547 Wellesley
Ave., Los Angeles, Calif. 90025,

"*MODERN FILTER DESIGN" TOROID
Technical Editor, QST

I have just finished Ed Wetherhold's excellent
‘*Modern Filter Design’’ network. The 3.11-henry
toroid was purchased from a local Allen Organ
store for $3.00. It took suome time to get but they
were not at all shy about ordering it from the factory
when they found what it would be used for. — Pawul
White, WeBKX, 63 l{omestead Blod., M7l Valley,
Culif.
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For the Experimente

SURGE SUPPRESSOR

INDING it difficult to readily obtain switching

transistors, I decided it would be wise to
protect the transistors in my mobile supply from
surges in the cur's d.c. system. Such transients
can appear when the starting motor is engaged
or when the heater is switched on. Most manu-
facturers give little thought to surge suppression
other than to suggest that transistorized units
be left in the “off” position when the starter
is engaged.

To protect my Drake TR-3 mobile power sup-
ply, I use the circuit shown in Kig. 1. Surges are
reduced by a 1000-uf. electrolytic capacitor, ('y,
connected directly across the battery. » and
RFCy help to suppress r.f. transients. Such noises
can be deadly to transistors. ('R; clips all large
positive-going spikes that excced ihe Zener
voltage. Negative-going pulses are limited by
the low forward-voltage drop, 0.8 volt or so, of
the silicon diode. Because it was on hand, a 56-
volt Zener diode, Motorola 1N2999, was selected
for C'Ry; however, a lower voltage Zener should
be used if available, since it will start suppressing
positive-going spikes at the lower voltage. In
any case, the voltage rating of the Zener must
be greater than the d.c. voltage supplied to the
suppressor. The filter was built inside a small
aluminum box as shown in the photograph.

Heavy gauge wire should be used between the
hattery and the suppressor, and between the
suppressor aud the power supply. The author
employed No. 10 wire between the filter and the
minus terminal of the battery, not depending on
the car body for a ground return. No. 8 insulated
wire was used between the plusside of the battery
and the suppressor. Large-conductor cable is
available from most electrical supply houses.

The Drake DC-3 power supply is normally
furnished for use in cars that have negative
ground systems. However, the transistor cases on

30 AMP RFCy
+o—{T T} ' Y 0+
12-VOLT G 1\ TRANSISTOR
STORAGE _1000.uT. S~ n CRl A POWER
BATTERY ~ 25V, T:t 005uE- SUPPLY
-0 Q-

Fig. 1—Schematic diagram of surge suppressor.
Cy—Electrolytic.
C2 —Mica.
CR1—See text.
RFC1—12 turns No. 10 enamel, closewound on 10K or
higher 25-watt resistor.
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the bottom of the supply do not operate at
ground potential. To prevent contact between
ground and the transistor cases and to avert
possible damage to the DC-3, I mounted the
power supply on a wooden board. As shown in
Fig. 2, the assembly was installed behind one of
the headlights in the author’s Chevelle. Since
this space is in front of und to oue gide of the
fan, little hest from the eugine reaches the
DC-3. In addition, a good quantity of air flows
through the headlight mounting when the car is
in motion, keeping the supply cool. — Stewart J.
Wolfe, W8ZTX

Fig. 2—Partial view of the Chevelle's engine compart-
ment, showing the surge suppressor and power supply
mounted on one of the side walls.

EMERGENCY SOLDER LUG

FVER need a solder lug when wiring « project
1 and find noune in the parts cabinet? Here
is a quick and easy way to make one. Locate &
terminal strip; even a used and partly damaged
one will do. Drill through the hole in the tie
point where the lng is mounted to the bakelite
strip. Use a drill just large enough to free
the lug from the insulation.— Don Raasch,
WASMAS

ICE-BREAKING INSULATORS
ERE there’s much icing on an antenna, [
have found that instead of using, say, a
seven-inch insulator, it is better to connect two
four-inch insulators in series. This combination
makes a hinge which, with the action of the
antenna in the wind, breaks the ice.— Eric 8.
Holden, VO1BH
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NCX-3 OUTPUT STAGE

ATIONAL NCX-8 users should check the ont-
4V put stage of their transceivers, especially
if the transceivers are used in mobile service. A
recent failure showed that the soldered connection
had broken between the braided-metal plate lead
and the plate cap of one of the 6GJ5 tubes. The
connection to the other 6(xJ5 was being made
by only one strand of the braid. As manufactured,
this connection between the braid and the plate
cap depends euntirely upon the soldered joint for
strength. To reduce the possibility of a plate
lead becoming undone, wrap the connector and
the braid with three turns of No. 18 or smaller
tinned copper wire. Cover the entire connection
with a full flow of solder.-— .. .. Wicks,
WB6KFI

IS YOUR RECEIVER FUSED?

SEVERAL manufacturers of otherwise electrically
sound communication receivers, possibly in
order to cut manufacturing costs, have left. out
one basic and important component: u fuse in
the a.c. line. A young local amateur with a very
popular medium-priced receiver had the follow-
ing experience which illustrates the grief that
the lack of a simple fuse can cause.

The electrolytic capacitor in his receiver
powersupply shorted when the clock timer turned
un the receiver in the early morning. Before the
15-ampere breaker in the house cirenit kicked
out, the capacitor took with it the choke, rectifier
and power transformer. The latter caught fire
and burned all the surronnding wiring before
the fire smothered itself out. Repair of the
damage required the purchase of $10.00 worth
of components and eight, hours of labor.

‘The solution to the problem is simple. Look
at your receiver's schematic or check its wiring.
If there is no fuse, remove the power plug from
the line cord and replace it with the type of plug
that holds two type 3AG fuses. A pair of two-
ampere fuses should be sufficient for most com-
mercial receivers. — John 1. Birle, WS8KLE

WIRE DEVICE PROTECTS MOS
TRANSISTORS FROM DAMAGE

ESTRUCTIVE damage can be done to metul
oxide silicon (MOS) transistors when an
clectrostatic potential is applied even moinen-
tarily to the transistor leads. Sufficient electro-
static potential to be damaging can be generated
by simple handling. Adequate protection during
storage and shipping is provided by either solder-
ing the leads together or by wrapping foil around
the leads. Neither method is suitable, however,
when the MOS transistor is to be placed in a
circuit where the leads must be scparated for
assembly.

The solution is shown in Fig. 3. A loop of
flexible, small-diameter, nickel wire, attached
to a music-wire spring, can be slipped over the
MOS transistor case and released, su that the
music-wire spring tensions the loop of nickel
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#MOS
transistor

Pam"egt
circuil

board Nickel wite

Fig. 3-—Metal oxide silicon {MOS) transistor protected
from destructive damage by wire device.

wire around all the transistor leads, shorting
them together. This permits the leads to be
handled without damage to the transistor and
makes it possible to safely connect the transistor
in the circuit.

In coustructing the device, a length of 0.033-
inch diameter wire is bent to form a spring. A
piece of 0.007-inch diameter nickel wire, long
enough to form a single loop near the center of its
length, is then fastened to the two outer loops of
the music wire and soldered.

To attach the device to an MOS transistor,
squeeze the spring so that the nickel-wire loop
can be slipped over the transistor case. Once be-
yond the case, the spring can be released: all the
leads of the transistor will be shorted together
by the taut nickel wire. The protective means
provided by the manufacturer, e.g., twisting
the leads, wrapping foil around the leads, or
soldering ull the leads together, may then be
removed without damage to the transistor. A
transpad, which is 4 small disk having holes in
it spaced to suit the transistor leads, can be
slipped over the leads to serve as a retaining disk.

The unickel-wire protected transistor can be
soldered into a printed circuit board or into
eircuits using other tvpes of construction tech-
niques. If the circuit configuration allows, the
protective device may be removed without
cutting the nickel wire and thus used over again.
It can be employed on MOS transistors having
any number of leads, since the leads always lie
in a circle. Should it be necessary to take the
MOS transistor out of the circuit, reattach the
protective device to the transistor being removed.
-— NASA Tech Bricf 66-10419

COAX CABLE GUIDE

THE use of a plastic drinking straw as a guide
or sleeve to assist in installing small coaxiul
cuble in window frames is a great help. Often
the hole that is drilled in the frame does not pass
through continuously solid material, and the
coax ends up in the wall space. The straw guides
the wire eusily. Use the large milkshake size.
—Lawrence Leveson, W2KKT
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Some Facts About The

Part IT**

LIFE IN

What MARS Will Expect of You

MARS will expect more than lip service. Be-
eause it is quasi-military or semiformal, it is
understood that individual members will be
expected to observe and respect a chuin of com-
mand. MARS members are expected to furnish
a minimum number of hours of participation per
month, varying between ¢ and 8 hours per
quarter minimum. MARS will expect that when
you join the organization you will have equip-
ment operational on MARS frequencies includ-
ing antennas, receivers, and transmitters. You
should not join with the idea of expecting them
to provide you with this basic equipment. They
will augment your station facilities and they will
improve your technicul corapetence, but you
must provide the first basic station and provide
them a minimum amount of time. Those indi-
vidual amateurs possessing duul frequency capa~
bilities such as h.f. and v.h.f. will be of greater
value to the program. MARS will expect you to
learn their language and to ohserve their rules
and regulations. Because M ARS offers so great
a variety to the traffic handler and the experi-
menter and to those who like to supervise, there
are several areas within MARS where one can
become proficient and enioy himself.

If you are the kind of individual seeking rec-
ognition, you will find ample opportunity or
ontlet for your initiative and enthusiasm in
MARS, but MARS is not the kind of orguniza-
tion in its daily operation that provides large-
scale personal recognition and amateurs who
join MARS should not be deceived about the
degree of personal attention thev will receive.
Most MARS nets are limited in number to 2¢
or fewer so as to provide a lurger measure of
personal recognition. Those possessing a tlair for
such activities will become Net Control Sta-

Military

* WWoodchuck ill, Harvard, Mass, 01451
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tions, net monitors, or net managers or even
officers on a higher level, but the largest number
of individuals will be expected to participate in
the handling of traffic and monitoring of their
respective stutions in case traffic is coming their
way. Obviously, it is possible to do sumething
else in the shack while you are listening to a net.
A good operator, however, will soon find thut
he can sharpen his skills by observing the prac-
tices that take place ou the air and, knowing his
own geographic area, he will soon be in a posi-
tion to initiate or receive messages on an opera-
tional basis. Some individuals so love their
MARS work shat they put in 20-, 30-, or 40-
hours o month while the greater bulk of individ-
ual members is content with 2 hours & week.
The respective MARS organizations will expect
sincerity and personal etfort on your part in the
furtherance of their programs. They will not
want you to take tratfic unless you are willing to
relay or deliver it, and messages originating in
MARS stations should be relayed insofar as pos-
sible via MARS stations. They may cross from
one MARS organization into another during
their relay, however. What we don’t want is to
have a message originating in a MARS station
overseas to get out of fully responsible hands.

What You Will Expect of MARS

Aside from the patriotic thrill of knowing that
you are doing something for our country, there
is a rich, personal enjoyment each time that you
initiate, relay, or deliver a bona fide messuge to
or from one of our servicemen overseas to his
family or friends near you. The fact that this
type of thing has the blessing of our (iovern-
ment is in itself a satisfaction, but when you
consider that our (tovernment through the indi-
vidual military services additionally provides
correspondence course training in electronic sub-
jects and that certain types of electronic material
in excess of their requirements is available, you
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have a real opportunity to benefit, MARS pro-
vides, for those who have been in the prograimn as
active members 6 months or longer, an oppor-
tunity to enroll for correspondence courses in a
number of electronic subjects varying with eanch
branch but averaging at leust ten courses. These
are equivalent to high-quality commercial cor-
respoudence courses costing upwards of severul
hundreds of dollars and they do not cost you
anything except postage. There is no room for
tomfoolery in this advancement progrum. Kach
person taking such a course is expected to prove
his competence before final accreditation is sup-
plied. The courses oftered cover elementary elec-
tronics to sophisticated radar, and some of the
courses aceredited count for degree credit with
institutions of higher learning. The individual
MARS member is encouraged to advance his
technicul skills by enrollment in this activivy.
Individual MARS members facing military serv-
ice may expect help from their MARS affiliation.
Be sure to tell your inducting officer of your
MARS background.

The . excess gear which has been availuble
through MARS for several decades is material
no longer considered modern by the services or is
defective and considered to be uneconomically
repairable. Large stocks of such material exist.
This material is channeled through specific
authorities to those individual members who
either need the material or who have demon-
strated that they deserve such geur. Obviously,
the station with minimum equipment operated
by an individual putting in a considerable
amount of personal effort deserves recogunition.
(On the other hand, there are a number of in-
stances when a particular device may be made
available to a large number of members. Certain
kinds of equipment are connected with certain
branches of the service. For exumple, Army
MARS members might end up with an emer-
gency generator; Air Force members, with test
or airborne cquipment; and Navy members,
with sonar equipment. The better quality issue
is loaned on a hand receipl basis while lesser
value material is wvailuble for aduptution or
component recovery. Excess furnished by MARS
may not be sold or bartered for protit, but it
may be given to other MARS members on a
similar basis.

An interesting sidelight to MARS is the fact
that practically all the teletype in amateur use
originated with the military MARS distribution
to its members, many of whom have become
quite expert in this field, so if you eutertain
thoughts of going RTTY, chances are a MARS
member near you can help you out.

‘There is one wnore intangible benefit to be
derived from MARS and that is the knowledge
that when you go on the air no matter how little
power you may possess, you will be treated with
respect and your signal heard. It is not like
knocking your head against u stone wall in the
ham bands. On the other hand, I should point
out that the whole schedule of powers and toler-
auces on MARS frequencies is completely dif-
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ferent from the schedule imposed by the FCC
on the ham bands. For example, in MARS we
deal with power output from the transmitter
into the transmission line. Because we operate
on discrete frequencies, it is considered good
practice to use only as much power as necessary
vonsistent with the schedule of power provided
s0 us to avoid the risk of interference with other
service and adjacent channels. This, of eourse, is
somewhat different from the operation in onr
ham bands.

Summary

MARS imessages employ a different format
und even a different language than we use as
hams on the amateur bands. To begin with, all
our efforts in message handling are directed ut
reliability, accuracy, and speed; and in this
order. We are taught that conciseness and a
uniform procedure ure necessury. MARS mem-
bers use prowords to ¢larify and muake more pre-
cise their communications skills. Our phonetics
are not chosen to amuse but are based on the
standard form of the International Clivil Avia-
tion Organization (ICAO). We say al fah bra
voh char lee — not udam baker, etc. We try to
emphasize certain syllables in our pronunciation
of numerals, and our message heading uses a
‘“group count” instead of a ‘check count.”

The DD 630 application common to ull three
agencies requires each member to sign a loyalty
oath, in effect pledging that he or she is not a
member of any organization endeavoring to
overthrow our (Government. In these days of
protestation, it is nice to have a place where we
can confirm our American ideals. Both men and
women in all walks of life participate in MARS,
and it is not necessary to give up RACES or CD
work in order to juin with us. Rather, the oppo-
site may be expected — in any communication
emergency, you can count on MARS help.

Callsigns: Both the Army and the Air Force
issuc eallsigns which retain your original identi-
fication letters, changing only the prefix accord-
ing to the following table:

Original Callsign Army Air Force
Starting With Destgnution Designation
W A AR
A AA AFA
WA AB AFB
WB AC AFC
WwC AD AFD

Navy MARS callsigns are completely different
from your amateur callsign. They use N@ plus 3
letters assigned aguinst the master plan accord-
ing to your date of enrollment. They ure as-
signed without regard to station location. A
typical Navy cull would he NUDEF; a typical
Army cull, AA2USA: while an Air Force call
could be AFB3BJU. MARS callsigns may not
be used outside specifically assigned military
frequencies.

602 Stations. Our Government has found that
amateur stalions operating on Naval ships at
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sea or in various military depots and bases con-
stitute an invaluable meuans of strengthening
morale. Such bases, when (Government-spon-
sored, are called 602 stations and are manned in
many places by servicemen who are hams. Their
communications nets usually operate days during
regular working hours but after hours, these
same stations are frequently manned by volun-
teer MARS members who live nearby.

Net Activities. Although traffic nets constitute
the greater percentage of MARS activities, there
are technical nets, command nets, training nets,
and local supervisor nets.

MARS activities take place outside the ama~
teur bands, and ham band only equipment will
not generally suffice for MARS. Before apply-
ing for MARS membership, you should be
fumiliar with the limits of frequency covered by
your transmitter and receiver. Unless you are
willing to slightly alter or modify your gear or
otherwise change the frequency coverage so as
to tune the MARS frequencies used by MARS
in your area, you should not apply. In similar
vein, it will do MARS little good for you to
join if you haven’t the time to operate or a
decent antenna system from which to radiate.
MARS wants more members —- yes — hut not
members they have to wetnurse.

Certain geographic areas are stronger in one
branch of the service than others. Some states
have few, if any, members. Minnesota, for ex-
ample, has about 35 Army members — too few
for such a large state. Maine has only about 15
Air Force members — totally inadequate for
decent coverage. Contrarily, New York has over
700 Air Force members, Ohio more than 300,
Massachusetts more than 150 and more than 70
Army. So as to permit the broadest geographical
distribution in any section of the country, the
services are studying ways of starting-sharing
2 joint net between MARS service groups, and
this looks most promising for the years ahead.

AF MARS is sanctioning automatic repeater
stations for VHF between sections of the dense
Northeast, a procedure which should appeal to
the most venturous experimenter; further ex-~
pansions are being planned. Crossband opera-
tion is a nightly occurrence. On traffic relay
work, any qualiied MARS station may phone
patch directly into Viet Nam with the permis-
sion of the Pacific Gateway Station.

Teletype at 60 w.p.m. i8 rapidly becoming
commonplace as more and more traffic is passed
on MARS. This mode is the coming thing and
each branch transmits its command broadcasts
from Washington RTTY and c.w. The Navy
station is NAV, the Air Force call is AIR, and
the Army WAR, and any amateur knowing their
schedule may copy their broadecasts.

Our country is at war, not officially but prac-
tically, and I feel we, as individual amateurs,
should realize this and volunteer the use of our
time and equipment in the furiherance of these
(Government-sponsored amateur military activ-
ities. It is very likely that if things get worse our
(Government may elect to preserve our amateur
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rights on the strength of the degree of the ama-
teur’s interest in these programs.

Where To Apply
Army:

<. HQ, 15t US Army, Ft. George (. Meade,
Maryland 20755
For: Conn., Maine, Mass., N.IL., N.J,,
N.Y, R.I, Vt.,, Del, D.C., Ky., Md,,
Ohio, Pa., Va., W.Va.

oo 3rd US Army, Ft. McPherson, Georgia

30330
For: Ala., Fla., Ga., Miss.,, N.C., 8.C,,
Tenn.

oo 4th US Army, Ft. Sam Houston, Texas
8234

For: Tex., Ark., La., N.Mex., Okla.

5th US Army, Chicago, [llinois

For: Colo., Il., Ind., Iowa, Kansus,
Mich., Minn., Mo., Nebr.,, N.Dak.,
S.Dak., Wisc., Wyo.

6th US Army, The Presidio of San Fran-
ciseo, Calif. 94129

For: Calif., Ariz., ldaho, Mont., Nev.,
Ore., Utah, Wash.

If interested in joining Army MARS, you should
write to the MARS Director at the headquarters
listed for your appropriate state. The Office of
Chief, MARS, is in Room 5A522, The Pentagon,
Washington, D.C. 20330.

Navy:

... If interested in joining Navy MARS,
write to Chief, Navy MARS, OP-945N, The
Pentagon, Washington, D.C. 20350.

Air Force:

. . . Eastern Communications Region (AFCS),
Westover Air Force Base, Mass. 01022
For: Conn., Del,, D.C., Maine, Md.,
Mass., N.H., N.J., N.Y.,, Pa., R.I,, Vt.,
Va., W.Va,, Fla., Ga., N.C., 8.C.

« « « Central Communications Reyion (AFCS)
Tinker Air Force Base, Oklahoma 73145
For: N.Dak., S5.Dak.,, Nebr., Minn.,
Towa, Wisc.,, Mich., 1, Ind., Ohio,
Kans., Mo., Ky., Tenn., Ala., Miss.,,
Ark., La., Okla., Tex.

-« . Western Communications Region (AFCS),
Hamilton Air Force Base, Calif. 94935
For: Wash., Ore., Idaho, Mont., Wyo.,
Calif., Nev., Utah, Colo., Ariz., N.Mex.

The headquarters of the USAF (Chief MARS
(AFOCCOM) is located in Room 1I-243, T-E
Building, 4th & Adams Drive, S.W., Wash-
ington, D.C. 20333.

(Oversea amateurs can apply through their
AFCS region or Area headquarters or to the
Command MARS Director at Hq. AFCS,
Scott AFB, Illinois 62225.

When writing to the individual commands,
please indicate your desire to join and ask for
the appropriate DD Forms 630 (application
forms) and the questionnaire relative to their

;
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MARS organization. The DD Form 630 must
be completed in triplicate and sent back with
the completed questionnaire to the address indi-
cated for your particular state or area. Tt will
probably be necessary that yon have a photostat
of your amateur license for the MARS license
will be issued concurrent with the FCC license.
You may not upply for a MARS license unless
you are at least 16 years of age and have a valid
FCC amateur license with at least 6 months to

run. Novices and technician grade licensees ure
not restricted to the frequencies used in MARS,
A technician grade licensee can operate on
3295 ke.; however, a novice licensee can retain
his MARS membership only as long as he re-
tains a valid FCC license.

Membership in MARS is purely voluntary.
It is not a substitute for nor does it impose any
obligation for military service in the Armed
Forces of the United States.

Mazrch 1942

. . . Many thousands of amateurs are now in the
service and the call is out for more, many more.
‘“Reactivation’ of hams, as previously announced
has bogged down and a new approach is being
worked out. Warner uses so many alphabet designa-
tions, I can’t rernember what they all are. OCD,
ARP, CDC, DCB are a few! A place for civilian-
protection work seems surely in the offing. The
League intends to carry on, of course, and Warner
urges all hands to maintain their membership, no
matter where they may be sent. A number of new
projects are mentioned.

. George Grammer, W1DF, explores the field of
what amateurs can do while their transmitters are
cooling off for an indefinite period. There is, of
course, no restriction in listening, except for the
ever-present necd for secrecy. There is a great deal
of activity between the ham bands. Many hams
have never listened to 600 meters and up. There are
and will be more unidentified code stations on the
air. Some sound like hams, chirpy notes and all.
‘What they say is unintelligible. Maybe they are
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secret GGerman stations in foreign embassies. Maybe
['m ahead of my story on this one! George discusses
a whole raft of activities in which the erstwhile
silent ham may find a great interest.

. . . Byron Goodman, W1JPE, has an interesting
article on *‘wired wireless. He shows how to latch
on to the power lines safely and discusses the limi-
tations as to frequency, power and distances which
might be covered. We have to tuke the power lines
as we find them.

. H. G. Miller has a nice article on the “Pano-
ramic Radio Spectroscope.’”’ Here, for the first time
in Q87 is the basic dope on this exciting new tool
by which one can keep track of adjacent frequencies
over say 100 ke. Surely a hoon to IDXers.

. Don Mix, WI1TS, describes an audio ampli-
fier and microphone arrangement used for the
detection of weak aircraft. Lots of problems to he
worked out. Out in the country, in a quiet locution
it is a great improvement over the unaided ear.

. . The *Cyvclotron” is introduced to QST by

J.8.V. Allen, WSUNS. He had a deal to do with the
development of the 40 kw. rig at Ohio State Uni-
versity. The cyclotron is a most interesting device
and this piece shows how it works.
.. . R. S. Nastund, W9ISA, shows a novel semi-
automatic key for both dots and dashes. He also
describes the ‘Valiant’’ keyer, one of which we
have in the museum. .

. Ed Tilton, W1HDQ, has some thoughts on
u.h.f. antennas and beums. Several arrays are
described, — 1W14ANA

From the Museum of
Amateur Radio

We are very proud of this unique and important
piece of historic wireless apparatus. This is the first
attempt by DeForest to make a compact long-wave
three-coil tuner on a hinged mount. it was made by
DeForest's Chief Engineer Robert F. Gowen, 2XX.
The coils are ordinary layer wound with paper sep-
arators and impregnated with beeswax. Switches
allowed for quick adjustment of the frequency
range. This hurriedly made model was followed by
another, somewhat more dressed up and this in
turn by the well-known honeycomb coil and mount.
The tuner is from the personal collection of Mr.
Gowen and we have it through the generosity
of Mrs. Gowen.

- W1ANA, Curator,
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A Progress Reporz‘

BY HARLEY C. GABRIELSON,* W6HEK

" URING the first quurter of 1966, Project
[) Ogecur, Ine. wus engaged in the ground

support. of activities reluted to the Osecar 4
satellite operation. When that activity was com-
pleted, in March, wttention was turned to the
business of laying the foundution for future
Osear sutellite launches. This is u report on the
several facets of the activities which have been
taking place nud which are proceeding at this
lime.

Election of Officers

The annual meeting of Project Oxscar, [ne.,
was held on the campus of Foothill College, Lus
Altos Hills, California on {9 January 1967,
Seven members were elected to the Board of
Pirectors: Stan Benson, K6CBK; O. H. Brown,
WOHB; E. F. Carter, K6GT; H. (. (labrielson,
WOHEK: L. Ginner, K6GSJ; tH. F. Shepherd,
W6QJW: and J. Sherman, W6KAS. There ure
six additional directors carried over from the
previous election: W. W. litel, W6UF; L.
Hilton, WOVRKP: W. L. Orr, W6SAL: C. Pearson,
WAGCNY: M. ¢ Towns, KOLFIH and R. €.
Walton, W6CYTL. Osear directors ure eleeted
to serve two year terms, with seven eleeted
every second year and six in the alternate years.

The first board meeting of 1967 was held im-
mediately  following the annual membership
meeting to nuatne the operating oflicers for the
vear 1967, Bill Eitel was reelected to ihe post of
(‘hairman of the Board, with John Sherman
nwmed ag Vice-chairman. The newly constituted
Bourd of Directors reelected the incumbent

;TISU Polk Avenue, Sunnyvale, Culifornia, 91086

Project Oscar, Inc. is an affiliate
organization of the ARRL and re-
ceives League financial support. This
report reviews the activities of
Project Oscar, Inc. during 1966
and describes their current status.
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officers for another ferm. Harley (iubrielson is
President, Lunce (inner —Vice president, Iid
Hilton — Seeretary, and Bob Walton - Treas-
trer.,

Oscar Organization

Operating policies of Project Oscar, Inc. are
established by the Board of Directors and are
earried out under the direction uf the President.
The operating organization has been divided into
three functional areas: lHeadqguarters operations
are managed by [lauk Brown, W6HB: publicity
and information services are handled by M. (.
Towns, K6LFH: flight hardware development
and launch operations are directed by Lance
Qinner, K6GSJ. Policy azuidance is provided
through the operation of several standing com-
mittees made up of members of the Board of
Dircetors. During 19606, two defnitive pulicy
documents were developed by the standing com-
mittees und were upproved by the Board. These
policy statements apply to membership in Project
tsear, Inc. and to the development of Hight
hardware within the Uscar program. Copies of
these documents are avuailuble on request.

Oscar Headquarters

Osear has been housed in a *temporuary™
building on the campus of Foothill College, [.us
Altos Hills, Culifornia for the pust three vears.
It is from this locution that WGEE transmits
Oscar orbit prediction bulletins and that some
of the nuts-and-bolts work of Osear is performed.
Negotiations ure under way which should even-
tually lead to the housing of Oscar in a more
perm:nent site on the campus. The College is
estublishing & Space Science Center which will
ultimately housc on Ilectronies Museum and
several non-comniercial scientific organizations
----- —of which Project Oscar, Inc. is a typical
example.

The first part of 1966 saw \W6EE in active op-
eration in support of the launch and tracking of
Oscar . This operution was primarily in the
enpable hands of Walt Read, WE6ASH and Keith
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Colgan, WAGSZMA. That operation halted in
March when the satellite ceased its transmissions.
Since that time, the headquarters station opera-
tion has been limited to its use for point-to-point
communication in support of equipment devel-
opment. Work is currently proceeding on the
improvement of the communication facility and
the tracking facility so that it will be in full
readiness for future operations.

Publicity and Information Services

The Oscar Newsletter has been distributed
regularly, on a quarterly basis, to all interested
parties. [ts distribution list amounts to about
1000 names at this time, with. about 600 of
these in the United States. During 1966, ur-
rangements have been established with groups
or individuals in 15 countries to distribute the
Oscar Newsletter. The Oscar mailing list opera-
tion has been automated by reduction to teletype
punched tape. These arrangements have im-
proved the performance and eased the labor in-
volved in the dissemination of Oscar information.
Those readers wishing to get. their names on the
regular Oscur Newsletter distribution list may
do so by sending a request to Project, Oscur, Inc.,
Foothill College, Los Altos Hills, California,
04022,

Among its other activities, Oscar provides
speakers and exhibit materials for many oe-
casions. There are two full-scale models of the
Oscar 3 satellite which are available, on request,
for display purposes. These units are of present
interest because they also represent the mechan-
ical configuration of several of the satellites cur-
rently under development. Several of ow mem-
bers are also available to give talks about Oscar,
although this activity is normally limited to the
vicinity of the San Francisco Bay Area. We
would be happy to discuss any requests for thig
type of assistance with any group requesting it.
Oscar is also cooperating with the Community
Services Office of Foothill College in the presen-

Lance Ginner, K6GSJ (L), who is responsible for the
development of Oscar satellite packages and, Hank
Brown, W6HB, who is responsible for operation of the
Oscar Headquarters communication and
tracking facilities.
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Harley Gabrielson, W6HEK, President of Project Oscar
(L) and Bill Eitel, WOUF, Chairman of Oscar Board
of Directors.

tation of a seminar in the field of satellite track-
ing.

Flight Equipment Development

The most common cquestion we receive is
“when will Oscar 5 be launched ?”’ Unfortunately,
there is no pat answer to that question since we
do not have a complete launchable package in
our hands at the time of this writing. Once &
suitable unit is received and is found to be ac-
veptable, then we shall initiate the necessary
reciuests for permission to operate and to launch.
This can take several months to obtain the
requisite authorizations. All launch information
that is available to us will be released as soon as
possible through Oscar Newsletters, through
awnateur journals and on the air by way of bulle-
tins from W6EE and W1AW.

A very considerable amount of development
effort is under way in the building of satellites.
larly in the Oscar program, satellite develop-
ment was limited to one design at a time so that
all of the available effort could be concentrated
on it. This approach has been changed to en-~
courage several groups to proceed with parallel
developments. As the several groups complete
their work, there should be a more or less steady
flow of launchable hardware into the system
wnd a greater possibility of maintaining regular
Oscur launches.

CGroups that believe they have the ability to
develop satellite packages are encouraged to do
s0 within the guidelines established by the Oscur
policy document on that subject. Participating
groups will be assigned a liaison engineer from
the Headquarters membership to provide the
necessary coordination and support. The liaison
engineer maintains continuing commuuication
with the development group, and has access to 1
considerable amount of technical cousulting
support to provide uny guidance and assistance
that may be needed. The following projects are
currently in process:

(Continued on page 168)
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How to Operate in a DX Contest

In Two Parts

Part II— Winning a DX Contest

BY LAWRENCE Le KASHMAN,* W9IOP

Part 1, Feb. QST, was directed to
the new country seeker. This conclud-
ing article is addressed to the DX con-
test competitor interested strictly in
a high score and in winning the

contest.
SXI point we're talking to an experienced DX
¥ man who now feels his oats and is ready
to compete against his regional brethren. In
every DX contest, with the exception of the
smaller national activities which are based upon
maximum number of contacts with the nationals
of that country, the ohjective is 4 combination
of contacts and countries. Speaking generally,
the maximum number of countries has to be the
primary objective. With good planning for the
maximum number of countries, the QSOs gen-
erally generate in adequate numbers. It is a rare
instance when a station wins a regional competi-
tion without having the greatest multiplier. The
first basic rule thus is to plan your operation to
give you the greatest opportunity for maximum
multiplier. It is an enormous temptation to sit
on 14 Me. when it is wide open to Europe, work-
B Electro-Voice, Buchanan, Michigan 49107,

666566686084
604663666060
VveovevVoePe

£ must make the assumption that at this

ing one (zechoslovakian after another with
excitement and good fellowship. But assuming
reasonable conditions, you can count on masses
of Czechoslovakians when the band is opened to
Kurope. At the very same time perhaps 7 Mec.
is open to the Far East with the Japanese,
Philippines, and some of the genuinely exotic
calls making their brief appearance which repre-
sents your only chance to work them in a 24-hour
period. This self discipline is esseniial if you
want to be a winner. The bhest technique for
effectively spreading your operating hours is to
work out a chart based upon CRPL forecusts
and your own knowledge of local conditions.
Be carcful, though, don't let habit misiead you.
Just becuuse you have had no reason to operate
14 Me. at, 4 in the morning is no reason to assume
that the band is closed especiully if the forecasts
show the possibility of an opening. A typical
planning chart is illustrated in fig. 1. There is
nothing complex about following this chart.
An experienced operator can spin his dial across
the band to determine whether it is open and
specifically open to his part of the country. The
caution urea is a band which may be at the
maximum usable frequency and which appears
dead simply because of lack of activity. Under
these conditions if you have quick band changing,
a CQ DX even in the middle of a DX contest is
not an ill-conceived plan. If you do not have

Fig. 1—This summary
oM Aot | 25 Me. | T M. 145 2. 2/ Me. 28 M. propagation forecast
</ A chart is made from
200 1Y {u./ﬁ _g,uuw 4;2{41/_4(’44&64:—% RS CRPL publications. Nu-
0104 Inlly [ﬂ-AﬁﬂW 172 AF/CD«C’AUMSA# Ae-disr-Cis-c€ | Fe-Adsr merical value of 1 to 4
0 N aes
v lp-a £//~/)E5/M 54'/”_,%&5“" 540;—045—41(6T-P’6 is ‘for condm?n forecast
T T3 7 7 = with 1 as minimum and
cuon ha 2l FAO-SAM Q—AF—)M—SA# SAM- PAC-Ausr 4 as maximum. The
E 0 [ 7 B 7 . .
w0 ZaesaPAC-504| Zzﬁfﬂl{-l//fﬁ}{.{ SAw-PAC chart is a guide to the
S /« e - best possible paths to
rop2 Si-k.if’/ﬂib%’ ACAMAMSTFE s iy !’var'. be used at any particu-
. P2 0| Z 22 20 i VB AR -k ’ v .
12os5 T FaACIKSEEEVACAUST-FESEA NS 8y e £ sfa G desr| SHAT-CAS-AF lar hour. The paths to
= 7 7{ ” e T T T, the rarer parts of the
416 Tafle) PAC- ¢ e T . L B AKCUSAEEHED | EG-AF50 | world should be used
ey ;“‘;c";é’jm{“_‘uﬂ Jlll—P,éC:@-Z/‘T[/hé? AFchom as first ch?ice in all in-
RN stances. It is much more
R0 L2 SA)I-MC-AMSFU(-AF-IJZD \SAM-ALT-PICSHA-AELY POE-Sm disastrous to miss o
2022 35 Stor. Pac s k) Sann. alsr- Pac AE | pgc isrisin | One-time 7-Mc. open-
- oy i e ing to the Far East
22t Sl 54 1. PAC-AUST FEL i RE IR SO -AuST- A T than a 7-Mc. opening
AF-Africa L~ Europe § issR. Fde-Redie to South America, which
Bust-Dust, flov £ T~ - Lar £a2s2 C;ﬂk--baduntq,l{(;né. is almost surely to be
a5 Eenat Dsia MeD- Abditorraneanr SEA- S.E Dsia, repeated,
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rapid band change, then you will have to depend
upou listening for other stations. In general if a
band is open, you will hear activity but not
necessarily.

If you're going to run up a big score in a
contest with quotas, take advantage of this rule
(whether you like it or not). On the low frequen-
cies, the West Coast will give you far less trouble
with the Pacific after the initial hours of the
contest have passed. You would do better to
concentrate on  Africa and South America
on 7 Me. as a typical example, if you're located
in the Midwest, and leave the Pacific until the
more formidable West Coust stations have made
the easy contacts. Thus when you lay oul your
operating schedule, you must keep in mind the
areus of the country with which you must com-
pete.

If there is a fair opening to Europe ou 80
meters in the early evening, and a good opening
on 40 meters during the early part of the contest,
vou had better work -t0 meters on the assumption
that you are not going to break through the East
Coast on 80. But as the contest progresses you
must go after multipliers ou the low frequencies,
s0 later concentrate on 80 hoping that the more
prominent competitors on the East Coast have
already got their easy European contacts. Lest
vou forget, on the low frequencies Kuropean
activity is frequently represented only by
group of very active and consistent contest men
and they will be on looking for as many QSOs as
they can get. Keep in mind also that if you do
hear the skip areas which are favored first giving
very poor reports to DX stations, that the
chances are not good that signals will pick up as
skip lengthens. Attenuation over land is the
bugaboo of the landlocked DX men, and it's a
fact of propagation conditions with which we
simply must live. )

Perhaps the most perplexing question which
faces the contest man out for a score is the rela-
tionship of multipliers to contacts. How much
time should be invested in going after a new
country at u time when QSOs are relatively easy
to get? A consensus indicates that in the early
hours of u contest it is reasonable to concentrate,
without regard for multipliers, ou the maximum
number of (S0s that can be generated. This
makes sense for two reasons. First, il gives you
a nice base upon which to build a substantial
score and second, surprisingly, irany multipliers

/L,

CRY ~ CTR~ D~ FFPE-F57~
| HE TS —OX Ll L
LT LA Ve - ZB - 2L
SRE-SX5- 7XR-PT2

A prompter's card, like the example shown here, is pre-
pared at the end of the first weekend of a multi-weekend
contest. A card is made for each band ard shows areas
of required multipliers. The back of an old IBM punch card
can be used, or a 3 X 5-inch card would
be just as practical.

which fall into the rare or semi-rare category
appear just in casual operating. But be cautious
of band conditions. Do not assume that you
have a second weekend in a multi-weekend
contest to accomplish what you don't do the first
weekend. Conditions are not that predictable.
And operating schedules of DX stations are
not that predictable. You muy hear a very active
station from Luxembourg the first weekend who
is busy and you put it aside because you know
you'll get u clear crack at him the second week-
end. But maybe the man who went to Luxem-
bourg on his vacation isn’t there the second
weekend. Maybe on the second weekend, condi-
tions are good to the Pacific with no openings to
Burope. In short, you must play each weekend
as a complete contest unto itself.

Be sensible and be careful. In your enthusiasm
for a big score, don’t crowd the edge of the band
and find yourself with a citation for off frequency
operations. In your enthusiasin for making a
contacl, be accurate. Don’t count as a com- -
pleted QSO what is actually a contact directed
at someone else. ¥You should know from listening
if other stations are on with calls similar to yours.
If in doubt, don’t count the contact and try for
a repeat. [ have taped many hours of DX
contests in which a DX station comes buck to
one specific station and no less than 7 totally
dissimilar calls come back, acknowledge, send
a number and apparently log it, as a successful
contact. Above all be a guod sport. . . . remem-
ber it's ouly a hobby!

e Stravs ¥

The Ottawa Amateur Radio (Ylub and the City of
Ottawa announce a new award. Work 10 members
of the Ottawa ARC and send a copy of your log to
Jack Barlow, VE3CEB, 141 (lare Ave., Ottawa.
All stations submitting logs will receive a vertificate
from the Clity of Ottawa. Each month there will be
a drawing of certificate holders and the winner will
receive free hotel accommodations and meals for
two for a weekend in Ottawa, compliments of the
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ity Government and the OARC (transportation
excluded).

Did you notice the name Ralph Barber, W2ZM,
listed in the *“Silent Keys' column in QST for
January 1967? Ralph was the radio operator on the
ship Carpathia, the sister ship to the 7itanie that
sunk in 1912, W2ZM opcrated the ship’s wireless
and took part in the rescue operations.
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small computer Den figures it took about /2 hour to do the work (AFTER the cards were punched) and using a big System
360 an estimate of about 3 minutes. A major catch here is that the time needed to punch the cards for everyone's entries
would require the entire Hq. crew to work on the SS!

COMPILED BY ELLEN WHITE,* W1YYM

indeed a great one — the veuar for u terrific

phone showing and extra effort by the west
coast. Going to press for March QST the earliest
this nuthor ean recall making this compilation,
we can report that the 1966 Sweepstakes of
November 12-14, 19-21, was no record breuker
in terms of gross numbers (with close to 1900
reports received) but did show an ever-increasing
proportion of phone interest. Just five yeuars ago
the general proportion of e.w. to phone averaged
out to about 3 to I, this year the ratio became
much closer, about 5 to !

Let’s take u fook at the top ten c.w.: single
operator W6CUF 150,468, WAGSBO (WIYNP/
W6EGP, opr.) 142,201, W6RW (KK9ELT, opr.)
139,469, WOIOP 134,325, W4KIC 133,469,
W3BES 133,368, WS8UM (WS8CQN, opr.)
132,813, WI1BGD 130,188, W2VJN 127,656,
WOYT (KOZMS, opr.) 121,858: iultioperator
K5LZO 157,800, 1K2ZWI1 117,600, WA3SEPT
97,000, WAODKA 84,310, WOYC 81,428,
WA2HSP K1,2905, WOEEE 79,242, WOHHX
70,290, WA9LUD 69,530, \W2SZ 67,620.

Top ten  phone: single  operator
202,050, IW5LZO 180,113, W2RLM
opr.) 165,165, W3GRE
164,141, K3JJG/3 158,118,

W7DK  (W7BSW, opr.)

IN a nutshell the 33rd ARRL Sweepstakes was

W7ESK
166,780,

K8DOC- (K8T'AH,
opr.)
155,224,

(K1ANYV,
W3BES

152,425, WASHID 146,880, W8UM (WSFAW,
opr.) 146,197; multioperator WAGCHH 138,937,
WASGUTI' 120,225, WOHSC 104,142, WOEEE
100,764, WA7BKW 90,894, K6BPC 88,760,
W2SZ $7,016, WABURY 85,697, WOIHX
85,555, K4WJV /4 85,145,

Now for a closer look at, the stations in the
top three of each of the above groups: W6CUF,
top single operator c.w. used a KWM-2 and
758-1 with » half-wave dipole on 80, 2 elements
on 40 and a TH-6 for 20-15-10. Jim was licensed
back in J948 and is an old pro at winning SCV
awards. Second place ¢.w., WA6SBO keyed by
WI1YNP, is what Bob calls a “classic station”
one thousand feet above the eity of San Diego
with dipoles on 80, 2 elements ou 40, 5 elements
on 20 and 5 on 15 with a mean height of 75 feet.
The station equipment included an HT-32B and
75A-A. Third place c.w. W6RW, manned by
K9YELT, is another big sntenna set-up with 5
elements apiece on 15 and 20, 3 elements on 40
and a zepp on K0. Phil reports that the station
lineup at W6RW included a 310-B, 4-2504,
75A-4 and R4-A. Multioperator e.w. leader
K5LZO, uided by WASLES, topped the 1000-
QSO0 figure in a terrific 5-band operation. Chuck
reports they ran high power, made the rlean
sweep, and even forwarded a photo! Radiators
include an Inverted Vee for 80, 2-elements on 40,
Tx I.)eputy“ Communications l\Ig“x::“ARﬁL.

KHELJ, active in both sections for over 900 exchanges,

is among the most sought-after multipliers in any con-

test. Nose's new QTH, just behind Diamond Head, houses

a 32S5-3/4-1000A, 75S-3B. The antenna in use for the
SS test was a Tri-band Yagi.
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a 3-element beam plus u 2 element beam on both
20 and 15 and a 4-element plus a 2-element bean
on 10; antenna heights between 35 and 70 feet.
They found participation excellent and condi-
tions very favorable particularly for 15. Vermont
proved to be their toughest section. The station
gear included the following: 7583-B, 2-B, 325-1,
CE-100V, p.p. 4-400A and 4-811A. Second high
multioperator c.w., K2ZWI of W. N. Y., posted
117,000 points through the efforts of IK1USD
and K2IMK and an SB-400, R4-A, trap dipole
and 3-element tribander. Third c.w. high multi-
operator, the WASEPT crew of the Hopkins
Amateur Radio C'lub, looks for 100-K this year,
or bust. The group ran high power, HX50-A,
Ranger-4-250As and used a pair of HQ-129Xs
and an SX-101A. Dipoles were nused on 80 and
40. Additionally, 40 saw service from a vertical
plus a 3-element optimum spaced beam while a
quad turned the trick on 20 and 15.

Louoking at the phone leaders we find that
the top SS tally by anyone was submitted by
Rush Drake, W7ESK, topping 200-K with over
900 phone two-ways and a clean sweep of the
sections. The gear: a 323-3/755-3 — the an-
tennas present an eye-popping rundown; 10
meters, 4 stacked 3 elements (top at 110 ft.);
15 meters, 2 stacked 3 elements (top 115 ft.);
20 meters, 2 stacked 3 elements (top 120 ft.);
40 meters, 2 elements at 105 ft. and 80 meters,
a dipole at 110 feet! Second high solo phone,
K5LZO also topped all e.w. totals, including his
own multioperator c.w. sum! With the exception
of the amplifiers shown in the preceding para-
graphs, all the gear was the same. Chuck feels
that ten proved very helpful during the first
few hours of the test and that the low power
contact rate should increase over the next few
years as 10 and 15 play a larger role in the SS.
The number three “show” spot on phone in-
cludes another score higher than any of the code
totals, W2RLM of the N.Y.C.-L.IL. section op-
erating from Northport, Long Island for 785
exchanges in 72 sections. The.transmitter used
as a TR-3 and receiver an RME-6900. Antennas
were a Mosley CL-33 up 80 feet, an Inverted
Vee for 75 and two half-waves in phase for 40.

The top phone multioperator score, 139-K by
the WAPCHH crew (manned by svme of the
best of the St. Louis Contest Operators), itemized
620 two-ways aund a clean sweep. The group
used a TR-3 on 80 and 40, a TR-3 on 20 and a
Galaxy 5 on 80, 40, i5 and 10; none operated
simultaneously in case you're confused ! Radiators
were dipoles plus 4 elements on 2() and 3 elements
on 15 and 10. WASGUF of Michigan posted
number 2 spot in the phone multioperator
grouping with 120-K, 575 exchanges and 70
sections. WA8s GUF HHO and RGT manned
the station which included an HT-37, T4-X,
R-4, 3-element beam and assorted dipoles. At
the time of this writing no equipment breakdown
was available from third-spot multioperator

phone WGHSC.
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This makes 6 in a row for reliable VE6MA, activity in both
modes and top Alberta c.w. score,

WIDYE/1, top phone and cw. in N. H., against a
backdrop of computerized SSlogs.

K4GSU/3 found the going tough in Maryland and looks

forward to a return to Kentucky! Bill's winning 118-K c.w.

effort led a difficult section. Gear shown includes an

HT-46, homebrew pair of 6146A's, Handbook Kevyer,
T-O Keyer v.fo. and 75S53-B,

It took three years doing but here'’s a picture of K5LZO

(left) aided by WASLES for 158-K during the c.w. SS.

Chuck, K5LZ0, operated solo during the phone portion

for one of the top single-op. tallies, 180-K ieading
So. Texas and the West Gulf Division.
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For the second year in a row, a messuge credit
bonus of 1000) points was offered for a post-SS
message origination. The message, a brief resume
of test results, was tried by hundreds of par-
ticipants. Many failed, however, pretty much
for the same reasons as the past year-—no
messuge precedence, inadequate (or missing)
handling data, incorrect word count.

In order to make this unusually early issue of
QST several of the customary ““bits and pieces”
just had to be averlooked. In the coming months
we hope to have a new face to introduce to you
in the field of contest reporting, one who has
had more than a small hand in producing these
results — WA2BAH/1.

A reminder too,, all section and club awards
are scheduled for mid-March mailing. Stand by!

Club Scores

Did your club qualify for listing in the club
hox? If your group is affiliated, submitted a
“secretary’s letter’’ and had a minimum of three
valid entries then your club name will be shown
in the total of 43 clubs to qualifying this year,
up nicely over last year (when only 33 so yuali-
fied). On the negative side, approximately 3
dozen clubs failed to make this listing through
non-compliance with the rules.

A comparison with the previous SS reveals
the same number one and two positions, PVRC
and FRC, respectively. Number six last year
but number three this year is the Connecticut
Wireless Association moved along under the
guidance of W1BGD. Brand new to the list and
just recently affiliated, the St. Louis Contest

Operators of Missouri presented a fine 841-KK
aggregate for number four position. Other sig-
nificaut position changes this year: the SJRA
up from 8 to 5: the (iermantown RC up from
9 to 7; the Indian Hills RC (which did not ap-
pear last year) showing up as & this year: ditto
the University of Rhode Island RC shepherded
along by IX1ILPL for the 9th spot.

The SJRA reports that a brief but extensive
campaign to bolster activity seemed to have
been quite successful with a score increuse over
the previous vear, with but a few more entries.
Their theme has been, und will continue to be,
“the fun of amateur radio.”’ Their entry by
WA2IISP proved to be the most accurately done
of all the bigger groups. The Miami Valley AR
C'ontest Society reported that the annual *“No-
vember madness” kept them ou their toes while
awaiting the Field Day in June and the oppor-
tunity to again challenge one and all for their
undisputed title as kings of the 2-A Class. The
Ctermantown Radio Club reports their club’s
main concern is the development of excellence
in the technical und operational aspects of com-
munications. They fecl that contests such as the
3S provide them an excellent opportunity to
develop the latter. Their fine report by K3DVS,
puays tribute to their club trustee W3LUW who
conceived the organization several year ago.
The group feels that his untiring efforts and
most generous financial belp have made the
club what it is today. For his help to hundreds
over the vears the group names Don their **ham”
of the yeur. The (‘hesapeake ARC finds the SS
the proving grounds for operator improvement
and advancement of proficiency. ‘This year,

Numerous EN.Y. phone logs were prefaced by comments similar to—
“"Who is W2BIU?" It suffices to say this is old contest pro WPEDX
putting to good use a 32S-3 and a modified 75A-4 and 75A-1.
Al used a wide-spaced tri-band quad up 75 feet and a 50-ft. high

Lo L EEE dipole for 40 and 80. His final result topped 130-K. He reports
Tt having a lot of fun with a slightly depressing sidelight, having one

of the earlier license dates.




CWA tried a little different wpproach to ihe SS.
Quotas were assigned to each member as his
expected contribution to the club aggregate.
The group was motivated by their desire to keep
up their first string record in contests, number 1
spot in the 3S (after PVRC and FRC, hil), the
record breaking PJSME 1966 DX score up
through the 1967 ¥'D where they hope to regain
command of the 2-A standings.

The following list, a popular ¢omparison the
pust few years, shows a breakdown of the top
ten clubs by mode.

Club

Potomac Valley Radio Club. . ........oooiiiiieene.,
Frankford Radio Club .. . N
Clonnecticut. Wircless Asan
St. Louis Contest onerat,ors (Mo.). e
South Jersey Rad{o ARRD. ... ... ... .. iiiiiian,iiann
Miami Valley Amateur Radm Contest Bocleby (Ohio). .
Germantown Radio Club (Pa.). ...
Indian Hills Radio Club (Ohio) .
University of Rhode (sland Radlo
Wiscomsin Valley Radlo Assn
West Park Radlops (Ohfo). . .,
Suifolk County Radio Club (N
Communications Club of New Rochelle (N. Y.)
Rochester Amateur tadio Assn..............
Niagara Frontier DX Assn. (N. Y.). e
Nittany Armateur Radio Club (Pa.).
Jdnenin Amateur Radio (‘Iub (Nebr. )

Buckeye Shortwave Radio Assn. (Ohfo),..............
North Dakota State [Tniversity Amateur Radio Soclety.
Weatside Amateur Radio Club (La.) .. .....ovvvovinenn
Order of Bolled Uwis of Ohlo. .......... ..
Huntsville Amateur Radio Club (Ala.).
Arrowhead Radlo Amuateurs (Minn.)
Argonne Amateur Radio Club (Ill.) .
Roeing Employees Amateur Radio Socle
West Allis Radio Amateur Club (Wis.) .
/\tlam,a soclety of Teenage Radio Onnrators
Columbia University Amateur Radio Club.
Motor City Radio Club (Mich)..........
‘Tri- County Radfo Assn. (N. J.)..... ...
T.ouisville’'s Active Radio Operators (Ky.)
Drexel Electronics Soclety (Pa.)........
North Penn Amateur Radlo Club.
Walton Radlo Assn. (N. Y.) ... ......
Radio Amateurs of Greater Syracuse (N. e
Chesapeake Amateur Radio Club (Md.)..............
Penn Wireless Assn. . .............. —~eee
$200 Radio Club (Mass.) . .. ... iiii iigancareeenns
Morton West High school Amateur Rndlo Club (JJ.L) ..
Lake Success Radio Club (N, Y.). .
Blackhawk Amateur Radio Club (Wis ) ........ P

! K1ANV, opr.

Q~

CLUB SCORES

C.W.

Position

PHONE

Potomac Valley RC 1  Potomac Valley RC

Irankford RC

Jonn. Wireless Assn.

South Jerscy
Indian Hills
Univ. of R. 1.
St. Louis
Wisconsin Valley
Miami Valley
(termantown RC

2

3

4

5

6

7

8 I

9 t
10

Frankford RC
St. Louis
Miami Valley
Germantown RC
Jonn. Wireless Assn.
South Jersey

ndian Hills
Jniv. of R. I.

Wisconsin Valley

Valtd
Score Fntries
d 491,545 69
2207833 53
40,852 22
541,129 25
703,708 34
605,951 17
572,424 19
561,576 20
475,305 7
423,734 15
410,974 31
484,105 22
381,605
376,607 2
116 1

—

-
DWW NP NIT DRI X NU O N D ST A W T TN X W

C. W. Winner

W4KFC
W3BES
WIBGD
WATDR
WB2TEN

W8ZJIM
WA3DCM
WSRAEB

WB2VON
K3KMO
WoiOP |
WBVPC
WBOYI
W5BUK
WRETU

WIRCJ
W7WMY
WAIGAK

Phone Winner

W3GRF!
K34JG/3
WwiBGD
KoLGZ
W20RA
WASM

CR
WA3CQW/3
WSAEB

KILPL
WI9RQM
WARKTI
WA2QEB
WB2RCB
WAZ2BEX

K3KMO
WAPMOB

W8VPC
\VSVQI

VRAXX /2

WAIMJIG

MIDWAY BETWEEN POTOMAC VALLEY AND FRANKFORD TERRITORIES 1S MURDER -~ W3DPR

“
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WOYT (keyed by K9ZMS) topped Wisconsin c.w. fans
with close to 125-K. Glenn, who Is also club prexy forthe
Badger AR Soc. (W9YT), hopes other college clubs will
note their modest station. K9ZMS recalls K9ELT telling
him 3 or 4 years ago that beating W9RQM in an SS
would be a momentous occasion and Glenn claims all his
on-the-air time has been devoted to improving his contest
skills, ham friendships in rare sections etc. Fortunately he
feels it paid off before he had a chance to flunk out
of the Univ. of Wis.]

C.W. SOAPBOX

“(lertainly a great c.w. contest. (3lad to pass out a few
WVAs." - IWA8POS. ** Is there a prize for making the least
amount of contacts?' — IWA4NUO. “ Fun. fun, fun.' -
IWNISRA. “I would like to see this year's CHECK and
DATE used in all future events, very useful information."
----- W3QCB. ** Didn't work a soul that I worked in 1930 and,
somehow, I didn’t expect to. It was a very fine contest
with many, many competitors, and well spread out over
the bands." — W{ADW, * And some people seem to think
this monkey business is fun.” -— WA2UFT /4. * Next year
u keyer and a new receiver are in the works." -— WI{DAL.,
*The last station I worked, WA9ITB, took time out to
warn me of my rough note even though the band was very
active and he was in the contest. I stopped operating right
then, but the League's Official Observers are so alert that
two of them heard me and sent me notices. My hat is off
to the O0s who spend their time helping us and to 1st-class
operators like WA9ITB who take time out in a hot contest
to warn of trouble.”” -~ WRI K M. | remember that when
1 won the S8 for S.F. in 1932 we had to send and receive a
ten-word message. That would be something nowadays.”
- WBBJQP, I was pretty worried about this c.w. contest.
My horoscope for Saturday warned me about eutering
anything big, saying it might be disastrous.” — IWASM A M.

“SPRAINED THUMB, TREN LARYNGITIS - ~ ‘THE
BESAT PAIR OF EXCUSES A CLUB MEMBER
ENER WAL Y

“‘The gory statistics are as follows: I lived it up for 18
hours and 47 minutes, caused 356 other fellows to make
log entries and ranged this contempt into $0 sections,
failed to enter in my log a single one I heard and didn't
work out of sheer cussedness.” — IW3DVN, “'T'he c.w.
section, more than the phone, brings out the OTs. It is
nice to QSO the same old gang each year.” — IWRZJ M.
1 like those beautiful log forms, don't ever change them.”
----- WAIJIS. “ Why not double points if you work some-
one with the same birthday, hil'’ — WNIGGN. "I learned
the value of Op. Aid #6 the hard way. After making 20
Jdupes in 300 QSOs [ hereby request a lifetime supply.’
- WaGJJ, opr. WINGV. “Some would say it just isn't
possible to work all sections but VE1, but I did it.'" -
W.420.0D. ‘“Suggest a simulated precedence of N for
warried or S for single. It'll add additional Hlavor as well
as getting the precedence to he used." -~ IW4ILE. “As
an old timer it was fun to try the SS again. It reminded
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me of the old days at W1AO in Mass. and N. I Really
hope to go at the coatests in earnest next year.” —— K4EN.
“A few peuple said ‘why aren't you in Vt.?’ I wish I
had been!" -~ A1 YRB/2. **'I'ty taping your check sheeis
and a section list to the operating table to avoid losing
them, and put your log sheets on a clip board for con-
venience in woving around during the test.” — KITHQ.
‘“After missing the last 4, 1 find the SS is better than
ever, the best contést going.” — K9//CK. ‘“Fven if one
doesn’t do too well, the 83 is the most delightful aspect
of ham radio.”” — WAYRAN. * Very courteous uand eflicient
operators with few repeats.” -— K3EGE. *'Sixty of my
200 contacts were with operators licensed 25 years or more.
1s the SS popular? You bet! My hat is off to the new crop,
just licensed, who got in there and slugged it out.” —-
WARCV, *“After 03007 the silence was deafening.’” —
WAQPYJ, *“Evervtime I'd get one equipment problem
solved, another popped up. Although [ was only on for
7 hours 1 sure learned a lot of lessons while using and
repairing my (-multiplier, monitor, TR switch and re-
ceiver.” - WOIBN. ‘“Why not a multiplier for low-low
power rigs under 10 or (5 wattg?" — WOYSE. * After
missing the SS for severr! years, the short operating time
and new format were pleasant surprises.’” -— K6CYX,
“Courtesy and patience were outstanding this year.’
— K9SLEK. “My first S8 and next vear 1 plan to spend
2 months prior to the SS copying tube numbers on WI1AW
code practice: ' — A 72'VS. “ Looks like we nced some ex-
peditions to those western sections like \W. Mass., W. Va,,
and W. Fla.” -~ VE3DDU. “I'll QSL. anyone needing
Vernon (‘ounty, Mo.” — WAQJVF. “Due to a terrific
lack of sleep before and during the SS, many times upon
finding a new station 1 would think ‘what am i supposed
todo now?’" — WASMOE. *I'm sure that the operator of
WSFAW (WB2FIT) could add 100 QSOs ii he gave up
cigarettes and coffee.” — W8EF AW, “Clad to be back and
the first time with time to spare. ! just wish I knew the
secret of those guys who can make 478 contacts with the

contest. only 7 hours and 35 minutes old.” - WABUK,
‘“Competition is rough in L. A.. expecially with only a fair
location.” - IF6EJJ. ' The experience way more than

belpful. Tox." -—— KYFZU. * 1 wish to place a want ad for a
schedule with a KP4 ten minutes prior to the 1967 c.w.
8S." -~ WAQH Y. *“Ciot the clean sweep this time, too
bad it took both weekends to do it!" - - W4SQE. “Sur-
prised ta work three Maine stations in 25 minutes.'” -
WAGKHEK. “Some of the times received suggests that
some of the guyvs and gals need to cherk their sun dials with
WWYV before firing up for the 88, hil” -« T84 PC. *“Onr
3-element heam was tuned for the phone portions of the
bands, and our c.w. score shows it.” — KGLY. “lven
though L knew Kansas was a bit rare in the 85, I wasn't
prepared for the onslaught! I did my darnedest to get Kan-

sas out of the rare N.W.T.-Yuk. category.” — AUBH M.
‘“After getting 74 sections, it broke my heart not tn get
nr. 73, KP4, for a clean sweep."” —— W A9/ TB. * Big thrill

was in working the west coast on 80 in broad daylight."" -~
K9UIY. “Your soapbox is the hest reading in the S8
report.” -~ IWA8K CO. * No prize winner here but I'd never
'miss an S8. 1 sure like the earlier starting time vompared
with a few years ago . . . it gets you off to a tiying start
while 15 and 20 are still open.” — AIDI Q. ** The tempera-
ture was 20 degrees and we had to go multioperator so one
could keep wood in the fireplace."” — IWAIKAD.




PHONE

*1 had a great time in my st Phone 88 Test. I had to
horrow s.u.b. gear this year, but hope io have sume of my
own by next SS.” -— #'A3DCI. * My congratulations to
W3BES and K3JJG/3 for their outstanding scores. A be-
ginner observing their techniques can't go wrong.” -
K3DVS. “| operated for 24 hours straight and my math
teacher didn’t appreciate it when I fell asleep in class the
next day.” - WB2VPRB (opr. W2GL()/2). * Amateur radio
ix the height of ‘lunacy'. | drove 385 miles home trom col-
lege to spend the weekend in the basement working SS .
but I'd do it all ovet again. Thanks for another enjovable
contest year." - A7PGL. ‘A homemade weepiug-willow
antenna for 20 was finished 15 minutes hefore the start
and worked like a dream.” - - WA9ONFT, “75 was in ex-
cellent condition, poor activity on 10, 40 a mess, and 20
and 15 active with 15 the better of the two for coverage.”
— WARAMJ. “Aly tirst SS and quite enjoyable. IHowever,
the doggone beam does as good to the rear as to the front.”
- R9WRK. “After wy last QSO (with VE6AGW), 1 got
ready to fly my trip (Western Airlines; and five hours later
i was in Calgary baving a personal visit with VE6AGV
to compare comments ahout the phone SS. Acres of space
on 10, with gond skip, but where were the cuntestants?
1t could have relieved congestion 20." -~ WOBWJ. ** Hop-
ing for better ti-meter activity in the Junuary VHF S$S1
— W A8SSQO. “Hopetully this wus the last time I'll have to
operate from my colleze dorm roomn with antennas siung
out the window. I'll graduate Colby in June and it is safe
to suy that this was my last coniest from Maine.” —
WINJL/I. *Operated the phone portion for the first
time and found it very stimulating but I'll be more force-
tul next vear.” — KySLK. *lad my usual bout with
Murphy's Law; transmitter quit, kids knocked mike on
floor, plagued with visitors." — K8ZSZ. “Our first side-
band test and the operating was fun. However, keeping the
exciter in business was a full-time job." - WASEPT. 1
wapted to see if a monuband station (20 meters) could
make a good showing in the S8 and 1 was very disap-
pointed.” — K7STK (507 two-ways in 67 sections, all on
20 meters — Kd.) “1 knew the contest was almost over
when W4KFC gave me number 00." — WIEZD, *
for using just one phonetic alphabet, the International,
there are just too many variations in use. This would
muke for better transmissions in contests and in traffic
work.” — W4ILE. “¥njoy the SS more than any other
contest.” - - W8NBN. “ My biggest problem was in making
people understand and accept the 55 check for WSUM.
People must be made to realize that the check applies to
the operator.' ~— WRIF AW, opr. WRUM, “Half of all the
$JV hams moved to Alissouri and the other half to E. Pa.
The Wyoming hams went with them.” — WA44LSA. “Kn-
joved the good competition and didn't hear even one
discourteous operator.” ~— WPPAN/KH6. “1 move this
be renamed the ' Sleepstakes,’ at least that is what one

Novice Certificate Winners

WNIGLS WN6THT \WN8TOB
WN2YQH WNAUHE WN9SRA
WNIFLN WN7GFT WNGOVW
WN5QXD \WN8SOV WNOPHA

“No SLOT CARS, NO DRILL, NO MIRER -=
~- LOTS OF FIGHTING
AT MY HOUSE DURING

TE SS

operator seemed to be saying about 0100 CST!1"— K35SGH.
“Ten open, fut no contestants — why?” — A58V .
“QOperated just on 40 sideband with the heam aimed
west, for 525 exchanges in 51 sections.'’ — W4MPF.
*Karly in the contest a YT, sent me all the necesvary ex-
change, except the month and day of birth. [ asked her
twice for the birth date, then finally came the reply 1924.
I was guilty, embarrassed, and finally explained but I'm
afraid the cat was already out of the bug.” — W9GXR.
“A gallon of cider about midnight cut operating time
down,” -— WASPIM. *Fach SS points up rfaulty equip-
ment, This year has left quite an impression on me. The
first, thing [ am going to do is to repad the seat of my
operating chair." -~ WAQKDJ. “Didn't really plan to
compete, but the demand for New Mlexico was really
wmething. Sure different from iy WB2LRU (New .Jer-
sey) or my Virginia (WB4CNB) locations!” —— W A50Q./Q.
“‘Ifirst time in 25 years that { turned in a higher phone SS
score. Baby sitting with grandchildren on the c.w. weekend
explains that. The new logs are {.b. and good signals and
operating made this an outstanding SS.” -~ ITILNQ.

1t was clearly victory year for the west coast. WS CUF topped the 5.C.V. c.w., as well as the Pacific Division and the entire
field with 150-K. In general Jim found conditions somewhat improved over the 1965 SS and puts in a strong bid for the
return of the RS(T) to the message preamble.




C.W. SCORES

Thirty-third Sweepstakes Contest

Scores are grouped by Divisions and Sections. . . . The
oberator of the station first-listed in each Sectinn is award
winner for that Section unless otherwise indicated. . . .
likewise the **power factor” used in computing points in
each score is indicated by the letter 4 or B, . .. A indi-
catesd.c. power up to and including 150 watts (multiplier of
1.25 c.w., 1.5 phones), B over 150 watts (multiplier of 1).
. . . The total operating time to the nearest hour, when
niven for each station, is the last tigure following the score.
. . . lixample of listings: W3GAU 95,781-509-75-A-20 or
tinal score 95,781, number of stations 509, number of mul-
tipliers 75, power factor of 1.25. total operating time 20
hours. . . . An asterisk denotes Headquarters Staff mern-
hers, ineligible for awards. Superscript one denntes novice
certificate winners. dMulti-operator stations are grouped in
urder ot score fullowing single-operator station listings in
each section tabulation.

TLAN WARIS - 106.120-505-72-4-24
A TIC DIVISION W3AIS 94,736-6845-72-8-24
Lielaware W3AEL  77.375-470-85-A-17
95,781-509-75-A-20 W3AZD (KFONK. vbr.)
220-379 24 [3380-817-70-B-24
KAy A7 2 4R-3AR-T 3~
WAIMET
W3ACG
W3VAN
WHIYS 520-311-72-
W3Sz 55.145-319-6K-A-16

K3YBW 1758~ 47-1 -10  W3AGRF 52.A50-107-85-R-12
WNIGKI 494~ 2l -15 A7 R
WN3GQY $4- 5= 3-A- 4 3DV

Fastern Pennsylpania
133,36%-720-75- A-ﬁ»{

-58-
375-230-65-A-12
15-208-61-A-17
99.225—217-54-A-l,2
20,160-177-64-
13.860- 129~14-A-1
12,500-100-48-A-14

54, 773-327-67-A-?4
52, 800-.3‘21 -Ff-A-2

W3TN

E 5.000 -'SIJO-60~A 16
\V’iBN (hSTDJ
42, ZNJ 341-6’!—“-15
40.530-290-56-A~15
39,900 7-A

W3DPJ 11.244-130-3;;-/\- 9

W R
W 'SM wcC

3D
W3EQA LA~ 6
WASENY A- 4
K3TGM 5
W3CBF =
W 7
Ny 5
W i
3IET 3QC 24 3
Q\‘/?{IM ‘UE WA3EPT (6 ovrs
W3KT 00-(49-75-B-24
RINUM 5 K3TQM (KsTQM WARDXT)
W3IPNT 5 19,268-186-42-A-24
wasemp g 1 an Southern New Jersei
WNIFPK 1000- 32-16-A-11 W2HADW 7..245-444 bY-A-19
WN3EVU 9h0- 25-16-A-18 WR2TEN 6Y 111)11-5()0-60-1% 22
WA3DNV 305- 23- 14-&-10 K2('PR 800U-31 A-17
IX3APSW S= (- 1-A- | WB2MOQ .02 43R
w3ok (W31z1, W '\38 K2ERC 41.RB-298~
BME ¥ ) W2QDY  36,44%-272-67-B- 20
55,684-434-63-R-24 \WW2REB 32.5 5-615-53-B~
K3LJZ (W2GI\{ K3LJZ) K2AGU 26-236-, 23
310-71-A-22 W27ZHN 20 .,7\9 138-6Q-A-14
WA3CKG (WA G ONM) K2AA/2 (W2FYS, opra
2,022 1-47-R-20 WE2ALX B0 Inaa7 B 19
Maryland-D. C. (4.700- 137-50-A- 10
K4GSU/3 118,260-661-72-A-24 ‘VBZY(‘I’ 7700-140-22-A- 9

66

W2DAJ
W2HAZ
WB2RVX
w Bz U7%B
¥ W

7394~

\VZI’J( 2
PI

W \2-\BF
\nn(yq
WB2QAL ]2 §- f-
\VA2H.§P (WA2s EMB HSP)
81,295-458-71-A-23
W2pAT fW2s ESX P. )
(;{85 0 1-6/

RN B ININ WY Y

INQV)
%35- 30-15-B- 5
Western New York

WB2CON 113.U00-6 12-70-4-24
W2MTA 75,638-428-70-4-2
K2IKTK b

2KNV
\W2TFL
WA2SKIZ
WB2FWG
WA2PCW
KE2LMX
W ~\2\ By

WB2SMD
WN2YQR!
WR2AGX
WB2NSD
WH2RXN
'2UAN
R2KK
\VBZQRV
K2KBI
WR2HZG

W20sL
hzz.wr (K1U8D
117, 000-550-72«\-23

An interesting desirable multiplier, active in both modes,

good operator, hides out on 15 often to avoid the 20-

meter QRM—can you guess who? Check the very end
of the score listing to see if you guessed right!

K2CC (WITWX KZBI‘I‘

2RJ’71 3%1-70-B-24
WR20YE ('YE R&N)
l'l() ‘10 A- -

17
WB2QEW (\ \7
11,676- 119-42-3 lﬁ
W2QYV (4 oprs.y
3770- 52-29-A-18

Western Pennsylvania

K3KAMO 25.046-474-71-A-24

WA3RIE .7656 442-71~A-?2

\VA’%H(:P, 57,700 (

K3HKK (W2KAT,

WROTI/3

WINEM

K3KXE 444-2 H-JO

l\'{V(‘II 93713-197-46-A-14
WAKOD 12,600-120-42-A~ ~

WARAWH I“ 120-107-4R-A-14

\VN’il' LN‘

ll 31()~1()R-42-A 24
X1-48-B-22
34-26-A-11
26-A- 4
43-21-A- 13
0- 32~

KILVA 16-10-A- .‘:
K3ugM 14-10-A- 2
CENTRAL DIVISION
Ilinoig
WILKJ 09, 2()0-6 30- 70-A 23
WIROT T4-A-23
WIDOB /4 Ul 4-70- 24
WAINTS 193R-503-70-A-24
KouTty 72/000-401-72-A-24

KIDWG 5%700-810-68-:&-1
113,768-321-67-A:

50.500-300-66-
04-24K-69

LODIQ p
W ;\QF'R(VQ
RADN W

69,530-109-AX-A-24
WA9KAD (Kq LGU, WAQRSC)

. (l 7'{5-!45-58-1\ 23

WAINNA ( N'Z;ZAZ()VB)
WA9RXX (w,m KVA RXX)
21,823-203-43-4-24

{ndiana
wartop )34.425 000-75-B- 24
WA9ITB 116.9
WAQMQI 41.00 -
WICNG 32.82
\V QJ( )0 32,8 21
DWK 31 940-21-{
W‘IJPY (WAQ9C
WAQAUM f
WAMKOH ( r)

1XG, o
16.800-180-42-A-12
WILK( 16,390-151-55-B-11
KOUTEM/9 13.072-152-43

12.275-111-

WQD(‘. g

KyfZ0 12

14

Iﬁ B- R

1460- 37-20-B- 2

3 L190- 28-17-A~ &

RYKIC 40- A= 4-B- 1
Wisconsin

WOYT (K9ZMS, opr.)
124, 15ﬂ-!‘71—;4- A-24

DAL
WA9NPB 70-70-A-16
WAIGAK  15.225- 270~67—A-‘22
WONGV (W9GJJ, opr.)
+2,300-2%2°60-2-22
40, lﬂ‘i 277—58—A 19
36,820-242-61-A-22

WOIRC
WATAT
WAINVY

W BU_LI‘{ (6 o
200-408-71 R 22
WAIPTG I\VA X)
\WWNISWX) 9759-106 37-A-24

DAKOTA DIVISION
Minnesota.

worsy HR,550-517-6R-A-24
WOYCR 66,300-408

KUZXE b!) 760-37
WOTKX 60,128~ 7-A-16
WAATKP 58, 460—338-68-.’{-23

QST for


W3A.DE

KOLIL 50.418-303-67—A-l3
WAQJHB  47,025-333-57-A-24
WAQLKL 37, '433-244-62-A-20
WPKM 21,625~173-50-A-21
WAQPQUC Y379~ 93-41-A-15
WAPMKF 5100~ 63-34-A- 7
WAPKNP 5040~ 84-32-A- 9
WAPHVR 3375~ 50-27-A- 4
KPMPH/P 3048~ 58-23-A- 5
WPKUT 2968~ 53-28-B-11
WNOPRT 1069~ 30-15~A-20

NP 17-13-A-16

WNPPRS 455~
VAM)KA (WAQs BWM DKA)
84.315-485-69-4-24
WOY\C” (BII{DOS OTH UXQ,
¥1,428-517-63-4-24
North Dakota
WAPHY1 97,891-563-71-A-24

WAQOAT  15,986-134-19-A-19
WNOOVW! 6651~ 73-33-A-22
WPKON 3500~ 50-28-A- 2

South Dakota

WasMVy 83,417-569-73-B-24
Wocuc 73, 576-506-72-8 20
KOZTV 5220~ 72-29-A- 4

WNPOML 1105~ 30-17-A-21

DELTA DIVISION
Arkansas
51.268-355-71-B-13
34,375-255-55-A-17
30,200-183-84-A-14
4520~ 57-32-A- 4
Louistara
W5BUK 74,051~ 424—6‘1 A-24
WS5ABD (W5EKEF, opr.)
44, 104-.113 57-A-17
WA5GVB jé.93t)~3ul -56-A-19

K5TYW
WASKUD
W5DTR
WSRIT

VSbRR
WASMMD ~
WASNJX 5795~ 69-28-A-14
Misstssippt

KSIIN 65 310-498-66-B-24
2%-19-A-12

WA50 1188~
V(\RLHH/S (WAIDWF,
11,408-125-45-B-11

Tennessee

K4RIN 95,174-525-73-A-24
W4WzC 76.320-427-72-A-24
W4SQE ,000-400-70-A-24

K4UWH 64,423~ 351 73-A-20
W4ZJA (K-tLR.L op!l
353-! 297-53 A-17
W4DRT 31,928-243- 54‘A-H
\V4OGG 3375- 50-27-A- 3
4 '()0- 10- 3-A- 3

WBHAF
WN4CRU (WN4s CRU
EHD) 13()0- 29-20-A-21

GREAT LAKES
DIVISION
Kentucky
4CV1' 64.800-360-72-A-21

WA4TWB  50,600-320-62-A-22
\VB4BL() 11 475~ 03-45-A-16
{4GEZ 0- 70- 70-B-20
W4BCV 1618- 31-21-A~ 1
WA4ZIR 84(1- 25-14-A- 4
WN4CJM 94~ 9- 5-A-24
Michigan

W8UM (W8C r.)
%3-703-75-»24

W8TFAW (\VBZI' IT, opr.)
105.18: 561-75-A-24
WRVPC 98, 80')-520-73-A-22
WaDQL %6,713-501-70-A-24
WBOQH 73.219-413-71-A-23
WSRCRD 72,420-408-71-A-
WARGUF  70.438-403-70-A-20
WRDUS #3.963-374-70-A-22
WABMANM  57,348-343-66-A-24
GAl 5 605 '4110—66

'7 300-301-42-A-24
24,111-212-57-B-18
22.147-188-57-B-22
20,300-140-5%-A-16
17, 8634 7: é-.{Q—A-2l

WASFL
\\’ARMCQ
\WBM KM
:\\/A&LBH
\WNETOB!
WASQAK

WaIUE/8
'RVW Y
\VNS&OP

March 1967

4
3188- 57-25—A-17

WASPVR 2375- 50-19-A-10
WABIML 8x3- 21-13~A- 4
WN&UI\{C 260- 13- R-A- 6
WSS 120- ¥- 6-A-1

WAREN (WA8s NKA RVE)
0, 290-316-51~A-24
WASBBB (WRHEF
WABQAT)
22, 381 160-55-A-14
WABCQR (8 opra
1125 180-28- A-24

Ohto

WANBK  106,575-609-70-A-24
WBAEB 503-549-66-A-23
WBQDH  85,775-470-
K8YSO 31,030-447-
WEETU 4
W30YIL 78.694-539-73.
W8CIN 76,920-4 18-73~
WABOCG  74.755-450-
WRLQA (i1, 873-441-5K-r\ 17
W3QXQ 66,255-424-62~A-23
WARPJA  63.653-369-69-A-24
WRDQ 60,635-362-67-A-22
WARMQE 60,550~ {47 70-A-17
{8CFH 59.138-415-57-A-21
WASNTA  56,970-422-54-A-24
WASPZA  54,248-361-50-A-24
WARGYT

.)J 388-320-66-A-16
50.781-2

Y 4-392-56-B-17
41 695—2)«‘)—62- A-21
40,398-300-51-A-15
40, 185-282-57-A-24
40.010< 56-61-A-23

611 252-63 4

WASNSL 3%,

X8ANA
WBEXT
KRZ8Z

WRUPH

WQF'I‘K/S
CQA

§x8mw/8

475-2%0-
K. 27’{-2(!5-63-A 18
36,013-215-67-A-17
35.400-236-60-A-16
35,368-329-43-A-17
34,583-261-53-A-18

K7CTl (WéBZZ) topped both Montana and the North-
western Division on c.w. with an impressive 112-plus K.
Tom was first licensed when 11 years of age (back in
1958) and holds Amateur Extra as well as Commercial
First Phone. His main concern at this time is attending the
University of Montana as a Junior majoring in Philosophy.

waDzG 68825~ 70-39-A-17
WRCHT HR43~ 75-26-A~ —
WEKME 5785~ 58-33- A~ —
WAKRL\V/B 5624~ 8 B- 9
WAsCpPT 5290~ 51-.5

\VNKbOV’ 5120~ 87-32- 4-14
WARFKD 3730~ 42-268-A- 3

FK
WARIXIT (kSQUJ opr.)
9] - '5‘()—1%-8- v

HUDSON DIVISION
Rustern New York
K2AJA 105.213-596-70-A-24

W2MEL 92,565-548-A4-1-24
WA20JD  64.528-436-74-B-23
WB2DXL 55,645-360-62-A-20
WH2UHZ  41,238-279-58-A-24
WB2JYV  40.450-253-R4-A-19
W2TER 30.81%-226-53-A-18
WB2KOY 16,875-150-45-A- 6

WB2SOA  16.373-177-37-A-17
K238X/2  10,360~156-24-A- 5
WB2HZY  7695- 81-38-A- 5
DJIZN/W2 1728+ 36-24-B- 5
: W2FSL 157 - 42-15-A- -
21 16 / W2SZ (6 oprs.)
18.36 1430- 34-13-A- 5 67.,620-490-69-B-23
DM 17 1410~ 24-14-A-10 N.Y.C
17.345-16 1274 47-14-B- 9 N C.oo L 1
WASSLW  16,320-136-48-4-22 gAMLy 1149- 0- 7-A- 1 W2GGE ><4.600-589-72-B-24
WHRHEK  15120-126-48-A- 7 iorrra 1045 5 $A-y K2ZYR 75.970-535-71-B-22
WARRCN  14.570-124-47-A-16 o= 9= W2AJR (WA2UWA, opr.)
WREKW.  14.145-123-16-A-10 W8SZF 796- 25-13-A- 3 66.960-388-6R-A- 9
K8BSM 13,668-134-51-B-11 \WWABJXM 405- 1%-11-A- 1 K2UQT  60.289-350-69-4-22
WASRYC 12.R50-13u-40-A-14 \WABRHN 427- 31- 7-B-12 WB2PTS  50,220-324-62-A-19
WASKDL  12,690-135-47-B-11 \wARTIKW 358 14-11-A- 2 W2GKZ  47.210-310-6R-B-17
e e e O s e
WARQUK 11.780-155-38-B-13 WNSSWH  150- 1I- 5-A- 6 W2DSC 'WAZAP’I:. A2
WARTYF  10,8Y1- 97-41-A-16 WRWPC 40- - 4-A- 1 26,22R-269.
KREHE 10,512-116-4 11 KRWUD 5- 9. 1-A- 2 WB2RBA
WSAL 955! {1 WASNVW §- 2- [-A- 2 WH2FON
WASSEY 17 \WEDU (4 oprs.) L
WRNPF 14 (4 ors 400-63-pp4 WEZLXK
WARRCZ 10 i -4 -B-24 \woDUS
GHO 5 WASLWH (W-\SS LVT LLWH) WR2QNF
\WWAKREN 86 A-15 0.065-323-62-A-24 WA2VD
K8BPX 3048~ 87—37—A- 1 WSLT (WASs AJZ KKN) WB2WMJ
K8DZR 7500-100-30-A- 8 11,083-150-37-B- ~ WB2PHO
DIVISION LEADERS
. C.W. Phone
Single Operator Multioperator Single Operator Multioperator
W3BES X2ZWI Atlantic W3GRF WA2HSP
WwoI0P WOHIX Central WIRQM WOHHX
WAPHYI WAPDKA Dakota WABCPX WeHSC
K4RIN WASLHI/5 Delta KS5IIN WASIWU
W8UM WaKDhU Cireat Lukes K8DOC WASGUF
W2VIN W28z Hudson ‘W2RLM WSz
Wo¢TDR WeEEE Midwest WABMOB WAPCHH
WI1BGD WIAW New England KI1LPL WAIFEH ~
K7CTI KL7AIZ Northwestern W7ESK WA7BKW
W6CUIRP KSLY Pacitic WAGIVN K6LY
)V-lKFC W4iBVV Roanoke WAKFC K4wJv/4
K'fRAJ WOANA Rocky Mt, WAQCVS WA7EHB/7
K4VFY WALUBH Southeastern WiPZV K4YSB
WA6SBO WASWOY Southwestern WORIR K6BPC
K60CX K5LZO West, Gul K5LZO K5VTA
VE5SUS VE2DCW Canadian VE5US VE3VX

67
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“THE CLEAN SWEEP"
Worked ALL75 Multipliers

W1BGD K&8LZ0?
W2LXK W6RW
W2VIN WAGURY
W3BES W7DK
WA3BNT W7DK32
WABEPT! W7ESK?
W3GAU WSFAW
W3zZKH32 W8LXU1,2
W4KFC ‘WSUM
W4KFC2 WS8ZJM
K4WJT W9IOP
K5IIN? . WAGCHH! 2
K5LZO! A classic multioperator photo of the Johns Hopkins KAGJID /62
University Radio. Club crew, WA3EPT, and their obvious
! Multi- oYy at the c.w. “clean sweep” aiding that hefty 97-K c.w. o
operator They had an additional f.b; phone tally of 65-K. “Phone
WauAL §325-111-30-A-11 \WWACXN  58,793-351-67-A- - WIFTX \788-173-55-A- 9
WA2URD  6105- 94-33-B- 7 17.503-355-67-B-22 WIDIT \700-198-60-HB-15
WA2WUT 41,600-284-5%-4-10 WAIFCB 50-425-54-R-12
WB2HIR i1170-316-85-R-19 W1z1y 75-156-46-A~20
W2HAE 35,2R0-2 25, 14R-44-A-16
W2TNI 168-51-A-18
WB2UGP
W2UN 3105- 6Y-1%-A- Q
WA2YQ 2340~ 41-23-A- ~150-47-A
W2M7ZB 2250- 50-1R-A- Q 54:3R- R7-25-A~ 4
WB2VFK 2153~ 42-21-A- [ 5940- 72-33-A- 5
W2NCG 1350~ 27-20-A- { 7 b H3-27-4- R
WB2WXR  1170- 35-13-A-20 W 7 . 3508 H1-23-A- 4
WR2UQP 008~ "2 I WOYRE "1"5- 35-25-A- 6 WNIGLS! 4393- 48-22-A-17
WAZAPT/2  723- 17-17-A- 1 WNPNYK 3-71-71-A- 1 WNIGOO 3134- 35-15-A-14
W2IHE 3K4- 16-12-B- 2 & WAIDD g s
WN2VFEF RX p A- 6 kansas WNIGGN 413~ 1%-10-A- 5
WATCD 5 KOBHM  43,98A-512-66-A- 22 WNIGUD 350- 17-10-A- 8
WB22GG 3 WWINH -281-59-B VN1GZH 170- _12- 8-Q-
WR2RZF KuBWT an (WIWPR, WoNWX)
7h- : WAQEMQ 18.834-357-67-B-12
Wachs (WB2s CKS VET)  \WAONLE -2 WILXV (KIMJC, WA2YTJ)
f4.101-405-69 B- 24 WOYRN 96- 27,376-232-59-R-24
WB2MJID (WB2s K.JB) MID) WNOPHA! "y ,)11-124-'!8-A-13
UO- 44-20-A- 4 WaRBU ( luo- 18-12-B- 7 Eastern Massachusetts
Northern New Jersey v &9‘{6}_‘%(‘!)\3@ W} WLz 7\ 750-410-70
W2VIN  127.856-677-75-A-24 283-11K-46-A- ~
W2NNL  04,253-532-71-A-24 WO Q0 (V0T K@DJC,
W2DMJ 30 WRY-164-69-A-20  WAPHLO) 12,300-124-50-B-17
WB2NZU  74.175-431-69-A-22 Vissan
WB2R 72.0.4 -451-63-A- Missouri
WB2RJJ 65 760-411-64-4-23 WOTDR 10 (1-575-72-A-22
, et Mbe f :
TaQ\WV3 S31-B- &
WiNapxa 1PLJ AoRi- RO-38-R-1)
A 1IEA 5154- 68-31-A- 7
WaANNE WAIGRP 6 30-B-19
NEL KIGLQ/L 46 23-A- 6
v D2 e 4 RONGR P WAIBMR/1 2943~ 69-17-A-1R
D 27.000-279-4 WUKCG o ae4n-A-1 }\Yll\{’-g 173 Wlsa 1 &
WELYO ?‘§ 3?3'}2.% -3 KodEn B iiioiny  WLIYE (Wis EOB 7Y
o ; aios- araeA- 4 18,200-140-65-B- -

: ;: 1
WB2QZE 4688~ 75-25-A- 9
K2BAW 3915- 68-29-R- 0
W2MPP 1913- 45-17-A- -
W2IDH i P 2
W2HDT
WN2YOJ
WB2SSZ (WB2a &

Q) 5.

W2GLQ/’ (WB2s RSS UJV)
17,940-138-52-A-16

MIDWEST DIVISION

fowa
GXR 91,088-525-70-A-24
\V%E{ZC 85,000-500-6R-A-23
AZJ 72.940-136-66-A-17

68

0-B- .|{
7- B 0
15-13-A- 2
2 12- Y-A- 1
TNT 4~ 4-A- 1
WOEEE (5 oprs.
79. 242-553-71-B-24
Nehraska
WAAHGY T75.878-453-67-A-23
WAQGVJ  17,750-100-67-A- 4
NEW ENGLAND
DIVISION
Clonnecticut
WI1BGD* I'XO 188-6R9-75-A-24
K17 98,4 42-72-A-24
WI1ECH 91, 132-610-7 B-: 26
Wi1csM 83, 2-
WIBIH
W4J’I‘A/1
VITCI
K{L{’I’V
\VICN'Y‘
wiBDI*
WITX
WIIMY* ) -
Ki1k31/1 ,480~178-64-A-22

Maine

KIGAX 55,563-319-70-A-23
WIGKJ £200-100-41-B- 6
WINJL/1 4880- 61-:32-A-~ —

New Hampshire

WIDVE/L 72.730-401-72-A-18
KW 200-435-60-B-23
oD 1 ?
WIBUT/1

WIPEG 3,02

WAIFCN 93-121-43
KIAC 1000- 20-20-A- 2

Rhode Islana

K1LPL 123, IRR-675-7'3-A-24
WIKMV (KIJYN, o r.)
109, 710-636-
WICTH !7.3 306.
WAIFNK 25,00 2
WAIBLC 1
WAIFEL  11,645-142-34-A-14
WAIFRW 6433- 83-31-A- 5
WIsXX 4928~ 73-27-A-10
WALFQG 1&50- 27-20-A- 3
Vermont
w1UZG 99,340-218-52-A-12

WI1AYK 990U-110-36-A- 4

Western Jlassachusells

WIEZD 59.498-4[9-7[-B-2l
K1SSH 3.228-453-47-4-24
_\v 1 m\' D 39.7'>
W 17,840
WASI)()M/I 2106-
NORTHWESTERN
DIVISION
,uasta
KL7A1Z (4 oprs.
54, 605 408-67-B-23
idaho
K7CPC 58,338-3A3-65-A-24
W7IUO 24,264-214-47-A-20
K7YFF 12,673-102-46-A-18
Montana
7CTI 112, 680-62R-71—A-23
W775LB a3, 360-402-

1UU8- 2K-18-B- 4

(regon

7BPR 66,406-407-65-A-24
61,240-39: A-24

XK CTL)
9095-111-34-4-24

{Fashington
R7OKC %3 070-481-72-A-24
W7DK (W7BSW, opr.)

e 60.000-530-75-A-21
K7EXT 57 369-343-67-A-20
K7VPF 19 -324-67-A-24
K7VCX 20-3]0-64-A-21

48, 631-'5()()«65—.4 19
42.630-297-57-A-23

39 530—4()(!-67—!3-24
&4 70 -221- Bl-A 13
75-200- A-24

WI7RGL
ON 9-53-A- 9
WA7CCD 4.700-12(}-40-A 15
WA7TBYF  [2,126-141-43-B-22
W7AEA §100- K0-3
7. 1238~ 2%—]8-
W7EVT 250~ 1q-10-.;-
708 2- 2- 1-B-1
W7AZ1 b= 1< 1-B- 1
PACIFIC DIVISION
Fast Bay
WAGIVN  94,973-6858-73-B-23
WBARETY  56,920-238-64-A-24
KBATID 43.100-280- 62-A-19

WBETOJ (W, BUDEL opr.)
3,618-201-47-A-18
WeNBL/6 1

23,6
18,800-160-47-A-18

2 XH- 49-4'{-B- 4
l.f 100-4,

101-4
10~ 97—’4 -A-

WRBABB( 1

KABXI (K6s BXD B
18 ,180-167-48- -24
Hawait

KH6LY 70,361-406-71-B-20
Nevada

K7KHA 61,530-443-70-B-24

W-\DEAC/7 15.525-136-46- =13

BBRQO/7  10,051- 94-43-A-10
Sneramento Valley

48 240-2R8-67—A~20
40 2 -16

2185« 38-23-A- —
1A88- 38-18-A- 9
San Francisco

W6RBIP 47,080-320-72-B-19
WAGRXM 43,063-265-05-A-19

K6RET

WeWLV 18,243-122-57-A-14
WB6IQP £453- 74-46-A-10
Sitn Joaquin Valley
K6DNY 52 765-306-6R-A-19

K6RTK 30,495-214-5'

WHBYH 17, 110-118-58-A.-11
WBARSS 7703- 79-39 A-l2
WABVML 32- 4- 4-B-1

Santa Clarg Valley
W6CUF 150, (68-822-73-:\-24
K6QE% fWAb AMW, opr.)

2,154-310-71-A-24
WB6RCC 44 000-275-R 4~ -\-18
KE6COF 7 42R-160-6

WEOKK
WBHR)S
WB6AIG




W6KHS 7912- 93-43-B-~ 8
WN6THT! 6753- 73-37-A-17
WACLM 8510- 74-62-B-10
WRBEITM 5610- 66-34-A- 6
Wa4 5184- 72-29-A-14

VAS
KOLY (6 oprs.)
56.520-400-72-B-24

ROANOKE DIVISION
North Carolina

K4EOF  65.655-386-67-4-23
WOYFT/4

WA4FFW

W40M W

WA4ZQM 3

K4QW 10,696-10:
WBYBGL  7311- 94-27-A- 5
WA4VVT  5870- K1-35-B-11
WA4WBU 1838 55-35-A-13
WA4WNML  3030- 60-24-A-16
K4KLC/4  2700- 50-27-B- X
WA4NUO 185- Y- 6-A- 2

South Carnlina

K4WJT 94,313-503-75-.

W4YDD 6K.985-438-63-A-24

WA4VZK  43,605-2558-68-.

W4PED 35,000-200-6&-A-15

W4YSJ 14. 375‘115 50-A-18
Virotnta

WYHKFC  133.469-708-75-A-19
K3EST/4 109,964-750-74-B-21
W4YGY  107,005-573-74-A-24
W4PTR 94,275-533-70-A-23
K1ANV/4 93. 240-632-74- -23

K4CG (leWUW opr.)
87,095-514-67-A-24

W4YZC %4 780—472-7 1-A-22
w4DVT X4,713-453-74-A-24
W47ZM 73,540-403-72-A-18
WiANH "2.24.! 407- 71-A-10
W4DKU 914 9-A-22
K4AEV

W4GK

KJ4FJW

4KX

‘VAHVRW

K4UYY 26.163- IR4A55-A-19
4ASU 21.200-160-53-A- ¥
WB4CRL  21,165-172-5 l-A-zl
K4MXF 19,000-150-48-A- &
W4JAT 18,720-144-52-A-11

W4MOJ 18,611-1 70—49-5- -
16.170-154-42-A- 9
WA IDK/4 15, 218-165—37 A-16
K4OR 10.448-1(K)-42-A- 5
WB4EGR 10, 400- 118-32-A-13
W4NHX 6 08 R
WA2UFI/4
WB4DHT

WA4 -10-A- 3
W4BVV (ws’I‘MZ \’\4BVV)
27,000-200-54-A- 8
West Viratnia
WASKCO 38,976-267-57-A-16
W3EYF/R 26 860 -15R-68-A-1%8
A8POS 0-192-43-A-16

WSOKX 14 26.5 163-35-A- 7
WRJW X 5490- 61-36-A-1
WNSTWR 41.{- 19-10- A-l5

MOUNTAIN

DIVISION
Colorado
WOCDP_  98,660-537-72-A-22
W:%)CVS 83,800-482-689-A-19
KAVEN 61 458-408-h1-A-24
WApI1Z8 39,513-284-58-A-19
KORT. 37, 075-245—60-:\-1 7
WOKFX 13,223-129-41-A- 9
WAQNJU  12,852-167-43-B- —
w U 12,138-119-51-B- 7
WﬂKPZ 8150- R1-40-A- 8
WoH 7380 %2-36:
WA D(.;OG

- 95-37-B.

WﬂANA (KﬂP‘(B WAD(,ST)

3.200-360-60-B-20

l tah

K7RAJ 113, 7R5-h25-73~ -24
wW7QDM 98,153-579 2:
WA7ZEBR/7 42,285-262-63~
K7CLs8 41,023-270-61-A-19
WA7AUW 30,400-198-64-A-13
WA7BSG  25,034-195-51-A-18
New Mezxico

WQJPH/5 102,28%-546-70-A-24
\VRBZYV/S 63,630-406-63-A-23

w5DQ 5628-102-34-A- 3

KSMAT 1313- 25-21-A- 8

W50DJ 2865~ 41-26-A- 2

WASIFX 1040- 26-16-A- 7
Wuoming

WT7TSM  57,152-456-64-B-21

WATEWC  8,860-225-52-A-24

March 1967

67 900—400-73 -A- 16

10-159-4¢
A45K%- 74-41-. A 19

JhK(l- 47-3& -A- 5

FOJ)
B-30K-A5-A-24

10-157-52-A-24

K7IV]Y "1 453-178-53-A-16 X7TNW
WA7ZCLF  20699-156-51-4-14 WA7BNA
W7HRM "184- 42-26-B- 3 K7RQl
WATDNZ 1030- 4- 3-A- 1 KINTG
VIecR/?
SOUTHEASTERN WATETQ
DIVISION \’_‘FTVS
Alabama Vt'7A7C‘.FTl i1
W4IVRM 103,675-556-74-A-24 W7KRW
K4BQP 35,573-277-54-A-24 K7H
WB4AKE 10,810-116-47-B-19 WATBKG (WA73 BE\(:
K4YUP R500- 85-40-A-10 83,
W4CBG 5133- 57-37-A 12 WATDAZ,7 (\VA?B DAZ FCV)
WA48BD R25- 22-15-A- 3 20,
Canal Zone Lios Angeles
KZ5FX 75.880-548-70-B-20 W6ERW (I\QELT

Hastern Florida
W4BRB 71,400-444-64-A-23

WAKET 64,2 28-350-73-A-l 5
w4uQz 58,511-374-63-A-~22
A4P 52,560-329-64-A-15

51,535-312-65-A-14
4)% 466—304-63—,\ I6

KE6AEH
WEOEO
WHHIT

W6BAB
K6 VN‘{
V KPN

,460- 740?-75- A-24
WASURY (V‘;AOWSO
03

44 3
44, 103-3“0 59-A-14

onme

h

“ CHECK THOSE ACCURATE TiME PIECES
AGAINST WWV BEFORE THE SS--WBAPC “

WA4UFW  27.875-226-50-A-24
WA40AB  27,270-210-54-A-15
W4HO8 19.765-1 H-’)Q-A-M
W420K 11,000-100-55-B-20
W4I1AZ 817, 3
WA4INCY

W4BSW

WB4AM

WAUGD

\quU 1120- K- R-B-
K4E 63%- 17-15-A- 2
\’A4Y1\P 510- 20-12-A- 2

tenrgia

K4BAL  111.445-697-74-A-24

WeYWX  X0.916-613-66-B-24

W4YE #1,645-475-65-B-17

HAV 52,615-312-6%-A-19

W4BEY 21.946-217-69-B-17
WB{AYP 23.453-178-53-A-1R8

15.510-132-47-A-13
13,079-130-47-B-12
K740-115-38-B-22
2530- 36 5
2125-
W 290 Xl- R
WAJUBH (WAJUBH,
WB4AJR)

44,370-261-68-A-22
K4NFP (K4NI‘1‘ WA4GAY)
148-236-58-A-19

K4YSB (K4és NVN Y5B)
13.278-117-47-A-14

Western Florida

K4VEFY 112,780-621-72-A-24
K4{CL 30,235-205-59-A-20
W4MLE  26.850-221-60-B- -
SOUTHWESTERN
DIVISION
Arizona
W7CAL 86,838-449-70-A-24

WABKHK 43,29R-257-69-A

“ f\D(z H

W60ONG

-24

43.140-301-70-B-13

OV 43.066-298-58-A~13
W6L> (W6DDB, opr.)

,763-257-65-A- —

B

388-267-59-B-16

WBAROUD  29,435-203-58-A-16
WB6FPCV 20, an-l’M 52-A-20
K6BPC (hGQPB,
034-167—51~B ]
WRAGBH 1..’ QUO-10%~4 20
WBATMC §
WBBAHY
WAIGTE/A
WaTMP
WNGEUHF!  4568- ﬂ7-29~ A-24
W6ERCV 2400-200-60~R-13
WeMH 1705- 32-22-A- R
WN6SMP 995~ 34-14~A-16
YFZ 135- 9- 6-A-5
WN6TYK 5t~ R 3~A- L
KV 13

WBEKVA 3~ 1~ 1-A-
WAGWOY (WAGs WOY WZD)

65,274-499-66-B-24
WB6CPE (4 oprs.)

42,108-327-86-1-16
W BGNPR/G (WB6B: NPR
OR) 8610-168-41~A-23
Orange
WREIF 79,725-481-67-A-24

K6CYX 61).936-447-69-B-23
W6QFUT 36,4%0-285-64-B-21
K6DLY/6 2460- 42-24-A- -
WAGRND 1913~ 51-15-A- 5
WB6TFP 1900~ 40-19-A- 4
WABYWS 225~ 14- 9-B-10

San Diego
WAGSBO (VYGE(‘P/\VIYNP
opr.)

pr. 2,201-796-71-A.
WB6IEX  50,050-288-70-A-23
WB6OHZ  28,668-179-62-A-15
W6YZD 3366- 51-33-B- 7

Santa Barbara

WAGEB 76.600-433-70-A-24
W6JTA 38.696-304-62-B-14
K6LBV 32.900-235-56-A~16
WB6LIV  10,500-101-42-A- 9
WBgSL’I‘ 7760~ 97-32-A-15

WB6LJL 7556~ -A-17
WBBDPV/6 (WB6s CCP DPV)
8405-104-41-B- 9

WEST GULF
DIVISION

Northern Texas

KS5RHZ  121,545-657-74-A-24
K2E1U/5  120,081-654-73-A-24
WASJMK 51,188-325-63-A-20
K5PXV 10,868~ 95-46-A-13
WNSGXD! 3156~ 60-25-A-15
WiOPV 3004~ 4R-27-A- ¥
WASMZI 220~ 13- 8-A~ 3
Oklahoma
Y\SO(“{ 122,63R-666-74-A-24
W5N! 853-460-66-A-23

76, 5
WA5NOM 46,895-274-67-A. 23
WASNTI 330~ 12-11-A- 2
Southern Teras
76.500- $52-68-A-22
513.730-;;62-66-,&-18

KSLWL
WA2ZJF/5
5ABV
WASAXS
WASKCXT
WS5AR 3240~ 87-27-R-12
K6RLX /5 2310~ 45-21-A- 5
W7WAH/5
WASMUF 166~
KS5LZO (KSLZO, S)
157,800-£058- 75-B-24

=

WODOB/9, top lilinois phone with over 100-K, claims
all his friends say he should get a special award because
of his antenna system. Spence claims that his dipoles
hold his mast up!
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CANADIAN
DIVISION
Maritime
VE1AE ll 310-116 39-A-12

VOIGE (4 of
16 900-161—40-A 24
Quebdec
VE2BUW 47, 598-'{28-57-/& 21
VE2AYU  46,500-375-62-B-24
VE2DCW (VE2s BOW DCW)
40.973-304-54-A-24
Ontario
VE3EEW  56.420-364-62-A-19
VESAWE  46.375-303-60-A-13
VE3EZM  45.82(-325-58-A-20
VE3ON 45,150-302-60-A-1Y
VE3ZDDU  43,218-203-58-A-17
VE3GCE  25,050-204-55-A-1%
VE3BQL  23,R50-214-45-A-20

14.065-148-41-A-23

VE3FIN 3750- 60-25-A- 9

PHONE

ATLANTIC DIVISION
Delaware
W3GAU 50, 530-256-(’:5 A- 9
WA3DUM 11,215-1 A-1
W3IYE 6516~
W3DRD K660~ h(\-
W3HC

=3

-A- 8
56890~ 63-35-B- 6
Lastern Pennsylvania

K'{JJG/? 158,118-730-73-A-24
W3B 155, zz4~7m-72- -24
\VSLUW/'{ (Ksn T.)
1 550-72 A-24
WA3COJ 99 756-489-68— A-22
W3GHM  R3,020-598-70-B-18
WA3CQW/3
79.002-420-63-A-24

WASDCM  69,948-406-58-A-24
WA3CEI  53,244-307-58-A-21
K3TGM_ 50.634-291-58-A-21
WABAXZ  49,572-324- 51 A- -
K31 P 43.192- -A-21
W3EWE 33 x77-221-57—»\-zz
K3P§ 35.910-201-60-A-19
W3QMZ  32.981-280-59-B- 1%
K3LJ% 30, 677-201 51-A-13
W3KDF A-10
WANOHR

{3EG 37.352-2 16-61-B 17
W3MWC  5946-179-49-A- 8
K3BNS = 25.650-285-45-B-14
W3DHM  24.840-138-60-B- ~

BHYT  20,625-125-55-A-13
K3QGQ  15.768-136-46-A- —
WRISE 15,750-125-42-A-1 |
K3GNI 12:870-110-39-A- 9
WA3CDZ  2,402-163-39-H-16
WA3DQR  $135-105-29-A-17
WA3FUE  4703-106-15-A-10
K3MCO 4248- 59-24-A- 4
W3STA 3363- 59-19-A- 8
WA3ERJ  2R36- 36-17-A- 4
K3JLI 2160~ 36-20-A- 4
WASDHV  (590- 1A-14-A-16
W3BUR 1584~ 36-22-B- —

VE3BLY
VE3CNA

275 b
VE3DGB 'l(l()- 53

VE3VX (5 opra
17.637-199-36-A-24
VE3UQT (VE3s ED KOL
FBY) 13. 200 163-33-A-16
Afanitoba
VE4SC 31,968-279-56-B-22
Saskatchewan

VE5U8 (VESUF. opr.)
100,725-603-68-A-23

VESVP 30.281-218-57-A-14
Alberta
VESMA  30.785-259-46-A-20
Brittsh Columbhia
VETANP  43,885-283-62- A-14
VE7AGN 14 159-123-47-A-23
VE7BRV $153- 77-22-A-1
VE7TV 3575- 50-31-A- 9
Yukon-N.W.T.
VESBB 32,700-220-60-A-14
SCORES
W3BN (K3TEJ. opr.)
1224 RA-17-B- 2
W3EQA 1200- 30-20-B- 2
W3KT 1152- 21-16-A- 3
WA3GGH 1020- 34-10-A-17
WA3CMD 759- 2 10
W3EMH 702- b
R3YWJ/3 495- 1
K2VPV/3 396~ 44- 3-A-13
W3PNL 360- 13-10-A- 3
K3Ksv 336- 1
K3PLJ 28K~ 1
\VA.'%DN'V 2 }

K3H 3=
W30K (6 oprs.)
55,080-340-533-A-22
Maryland-p. ',
W3GRF (I\IANV op]
141-753-73 -A-23

W3AZD 1&3 475-575-71-A~24
W3ZKH  105,525-705-75-B-23
K3EST 102 934-700-74-B-23
waTQO 03.427-441-71-A-24
M §B.500-4A0-A2-A-18
WIRIR 66,228-335-85-A~24
K3JYZ 54,392-378-71-B-19
W3IMCG  43,024-206-68-A-19
W3KMV  10),000-313-ti4-B-15
\WA2DHF/3
36 816 116-52-A-24
K3FKU 0-43-A-
W3JPT
W3NPZ
W3zA
W3AYS
ngMH
W3AXW  10,X(2-108-51-B- 7
K3KEE 10.811-197-27-B-11
WIZNH Y234~ K6-36-A- 4
V3HR, N358- 99-28-A~13
WAMFJ 3100~ 75-36-A-11
3AN 4 6603- 71-31-A~12
WMA FY 1536- 43-16-B- 6
W3Csz 1224~ 26-16-A- 3

K4RIN, top c.w. for Tennessee and the Delta Division,
claims the sick expression was due to trying to eat, sleep

and operate

simultaneously . plus

hearing WZ9IOP's

number 846 to his 501!
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'KB‘\'ID
W30ONP
'VVgA'{FNM'

K3
W3CBP ()
WABEPT (7 oprs.

490~ 30-1 1-A- 4
442- 16 A

64, 668 478-63-B-24

Southern New Jersey

W20RA 65 178-307-71-A-24

K2P2TF 78 22

W2QI')Y .(x 200 2(
20'P 20, 72x 152-63-A-1Y9

R
K2A.A/2 1W3F)“S Opr.)

WBZBYF
K2AGTT

WR2FOC
\VAZ)IA)VU

V2i1
WB2WXA

" SAN JUAN l
DAILY NEWS

00-150-64-A-19

\VRZ( A (\VBZE QAL OBV
1 W) 447-143-43-A-16
WAZW VF/2 (“’BZE NUC PSX)
108R- 74-2R-R-19

\Western Pennsyloanta

-9
5;4- \-13

“T wlisH 16 PIACE A WANT AD FoR A SCHEDULE wiTit
A KP4 TEN MINUTES PRIOR T6 THE- 1967 C.W. SS.*

W2HDW 43-23-A- 4
W2BLV 41-25-A~ 3
WBIMNM 5- 45-21-A- —
W20WA 27-20-A-
Wavx 1405 20-15-4- 3
WR2QAL  1238- 20 4
W2PZD {144 7
WB2ALX :
K2IEO 2
W2ZV 1
WAZHEP (WA28 EMB H
25T 385 hoAcr3
WB2RVX (W2PJC. WB2RVX,
WNZUVE) |
L1-21349-4-20

K2ZOM (K2ZOM K3NQV
9741- ﬂ7-34-1\ 14

Western New York

\W3TRF/2
W2PDR
WR23J 1
WR2vVH

XJ
40,948~ 356—5?‘(-51 20
K2CC (11 oprs.)
40, 260-337-60—13-13
W20FQ/2 (R oprs
£ .050-'11 3-50-R-24

WABHYT
W3KJM 9- 1-A- |
WA3BLE (WAza BH’I‘ BLE)
85-57-1\-21

314
WA3AOQ (\VASN AOQ
16,838-216-63- B-?l

CENTRAL DIVISION
(Utnois

—yD

NXXRTWION

5 -66-R-:
21,902-2( lﬁ- 52-A-]
"9 4()2-{69-5}4-A-

N.N)-—-c
»-N-?}'O\-’

WAYKLU
WNITFY
A ABQMB
WNQRJ Ju 1-A-
WAQLUD (WAQs Ll D NQn
H1,774-413-68-A-24
K9AVE (7 oprs.)
56,88 ’6—432—68—1% 18
WAQNXV (

W 07,
PrPm d;.SU'{ 217-55-A-20
WYBXD (5 op prs

6-145-53-A-17

7
WASKVA lWA‘)s KVA RXYX)
2,491-230-40-B-23
WAQRJTI /9
RIT)

WA AR LD
20,922-159-44-A- —

QST for



WAQPIM (\VAQS JDV PLIM)
R,60R-117-53-A-14
WA9BRE (6 onrq

6438- 74-29-A-18

Indtnna
KIKLR  97.485-485-67-A-21
348-51-A-13

Vol q

(9D

KyFIC A .5-'0-174-“)-« 17
WAIKHE 26715125~ 7-A-10

WAYAQZ 25, 510-206-40-\ 1R

WYBF (K9ULF, upr.)
22,176-168-44-A-10

WAIoO 1? L000-140-50-B-11

W s 3 38-A- ~
WIJPX (WA‘)(,Y(, opr.)
3510- B0-20-A- 9
WIDGA 1084~ 7- 4-A- 1
K9MMH (RQMMH.
WAQANM )
160-'356 64-A-24
WAIKOH (‘
WAIMXG 8658- 78-37-A-14
Wisconstn

RQM 13240 ]-601 73-A-24

WQYT (K9LBQ, o
126, 540-55«)-74 A-24
-225-62-A-13

\;’A")AIB/Q 42 35

WIORQ 3

WHGM H2,0R00-222-70;

WAONPB  2%.450-154-60-A- %

WALIQN 300-127-50-A-19

WIFBC 13.500-125-36-A~11

WA9HCZ 12 474- 16-14-4-19
\4 ! 10

9H

WOGIL 10,296- 66-52-A- —

KYERI, 10,200-100-34-A- —

WAQKFGT, R505-124-35-B~11

KYLGU TORR- 87-27-A- 5

WIK XK 5680~ 71-40-B- &

WAINDV 3240- 55-20-A- 6

KIGDF 1326- 2

WAIMJIG 7

WAQLIAT 2

K9BCB 4

K9JPS

WAQOMO

WaGJJ/9

WAINL

WAQ9S7Z.C

WYHHX (5 nprs
R5,555-614-71-B-24
KYYBC (K98 LWV YBC)
79.295-398-67-A-22
DAKOTA DIVISION
Minnesota
KATUZ 76.607-360-70-4-21
WAPKEQ
WAGHVR  50,700-39¢
WAMBWM  43,710-247-59~A- —
weyc 'W-\Q‘(:VIVR_ opr.

WAAGYQ  10,920-22(0-62.
WAQIKT  37,376-293-64-RB-23
KOZXE 35.457-202-57-A-20
WAUITKP  17,848-117-4%-A- U)
WOSZW 9024~ 95-32-A- @
KYMPH/Q  7527- 97-26-A- 3
WAPKWO  4450- 53-23-A-10
WANJHB 777- 20-10-A- 3
WAKUL 2R- 4-B- 9

North Dakown
73,926-335-74-A-10
10-291-62-A-1%
01-228-50-R- 9
{50- 15-10-A-~ 1
WHHEC rmumnn
10 549 GR-A- —

WAPLIN (\\'Ans LJIA LIN)
b 20,360-140-49-A-17

South akomn

WOKON
\V AOFWC &

e

,.
=
P
SR
N'=
N

g

WAYCPX  R0,380-379-70-A-19
wocuc 79.991-542-74-B-19
WAgCJT 47,778-2%4-55-A-15

WAPNWN 25.758-150-54-A-21

KYzZTV 3366~ 51-22-A- 2
DELTA DIVISION
Arkansas
WASNCJ  +41.194-322-63-B-20
WASMUD 349,162-214-61-A-23
WASBQI 6X31- 70-33-A-11
Louistana
W5ZBC 85,600~ 470-60 A-19

K5AGI 48,9

WASLGO
WASEAM
WSE
K7YU /5
Ww5QPS
\VASLJAB

KS5YMM 2088~ g2-24-A- &
WASIWU (WA5s JWTU NWB)
39,480-235-56-A-17

March 1967

WASNLJ (\V 58 GLVB NLJ)
57—2()4-54- \-22

WS5ABD (9 m Is,)
S1,941-257-63-B-17

M ississippi
KB1IN 8‘46 -600—75-B 24
KS5SVC 371-66-1
W5NCR ]ﬁ,.!hR 121- 44-A-15

Tennessce

WASQE 44,4

WAIWTO 42,0
WHIGW 25,5

WRB4BOV  14.664-15
K4UWH TR54- TR-34-A- ﬁ
W140GG 3970- 'L -22-4- 3
WN4CRU 11- 5- t-A- 5
GREAT LAKES
DIVISION
Rentucky
\V-l»\VYX 15 735-285-‘57—A-24
UAZ  36,000-2
‘V-‘( Vl
K4RZK
\VA4I‘\VB
K4vVZI
WALZIR
W4BCV

Arichipan

WSRUM (WRFAW, opr.)

146,197-665-73-4-24
WABCZH T1,073-370-65-A-13
55,270-270-A7-1-19
$7.345-252-63-\-15
512-272-57-1-20
2-2R4-6 (»-R-}O

WAROSL
W8DQI,
. ASOL [

Z
WABSGY
WARGUF

RGT) 120,2: 75
K8TIO lKRq AXV TFO,
WABMOA)
15 ()78-34" 66-B-23
WABCQR (8 oprs.)
26, 8‘;-"47-55-B-24
WSMF 1\VAx LK N

D
R) .956-
\VASL'\Y (WRCRP, W A8

SU—H A-24

LAY QCW)
19252—117 52—\ 11
W8RVD (K8 WRs HXZ
RVD) 1X. 314- 05-46-B-z1

hin
KRDOC (K]TAH. opr),
165,165~ 7‘!6-70-4 24
WASMCR 133 273-621-71-B-22
\WWRAEB

2,400-440-70-A-23
WAKFKD x6.2()U-4 3-71-A-22
WSHDB R0.640-567-72-R
WARLEO T

WASCWU 6 005{- 301-72-A-22
KS8JOR 62 020)- 4)(4 HS-B 24
WEWEC 2 22

16
13
4 5-62-B-17
WEHSK 4()4{(‘ 311 65-B-17
\VABRL\V/ 37

WARK DL

3-A
31,755-183-58-A-15
29,90 5-fl)x-47—% 20

5 HIERY

6
W 110-137-70-B- 3
16,6%6-103-54-A-12
16.497-117-47-A-10
14,378- 107 45=A-14
13,59 1-30-

KRGOQA
WRIDM

K9G
7956~ 7R-.H- -4
7524- 66-38-A- ~

WEQDH

Leading E. Pa. rakes some domg with one of the FRC
crew managing to do so. Once again this year this was
the case as K3JJG/3 posted 158-K during the phone
weekend. Ed is shown atop a 70-ft, tower with that 2-L
40 and the tribander at 80 and 70 feet respectively.

WRPOR

\\'81 WP
HYV

\\'Rl' PP
WARNLL
WARKYA
WARLVT
WRSZF
WBSDV

}\\f AR\V\V
\\'ASIF/:S
\WWRBINM
WABSLW
WASREN
WRPJN
$VVB
l SLT
WARRON
W, XR!\&(:D

WARSBG

WASRZD

7020~

65-36 4-

cclwmmx

Do T 0 03 STW XA W I

g
= | AR -

K8YSO 3- 1= 1-A- 1
WARPJA 3- 1- 1-A- 1
W8LXU (muttiopr.)

A6, 915-10’! 75-A-23
WRIND/R (WRIND

WABNTA)
48,348~ 25{8 -59-A~24

WSLT (WARs AJZ K )
9800-100-32-A- 6

HUDSON DIVISION
EBastern New York

W2BITT 1'43 408-614—72 A-24
K2AJA 125,712-588=71-A-24
WASTIF I’H 07 0-64-A-22
WB2MBI 30,00 00-50-A-20
WRB2ZEXZ  15,840-180-44-B-24
WA2DTE  [4,500- 147-50-B-ll
WRB2PPK  11.730-115-34-A-

WBZ2HZY 11 7()0 100-39-A~ 6
WB2rUH 9161-100-31-A-13

WRB2UUD 5400-100—[51- A-9
W2BYI 2500- 50-25-B-13
WH2RRBRG 300- 20- 5-A- 3
W28z (5 oprs )
R7.016-600-73-B. -2‘{
WB2GMN (WB2s DXL GMN
JYV) 35.160-293-60-B-14
N. Y. C-L. 1.
166,780-785. 72—4-24
X4,456-406-60
56.210-39
53,445-264-

W2RLM
WA2QLKB
WRAN N2
K2UQT

W@ISJ, top c.w. for Minnesota utilizes dipoles just 2.5
feet up on 80, 40 and 20.
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WB2FON 43,974-350-63-B-18
WRANIK /2 42, 1215-273-53-A~ —
W2GKZ 38,740-2 B-17
WB2VBT _ 25, 776-179-48-‘\ 19
W2AJR (WAZU A, opr.)

5- 85—4'3-4 18
K2RAR 7
W2LEJ

3
@

2TCD
WR2ZGG
WB4APN/2
WA2BNK/2
VE

2
w20Ql1

1538~ 4R~
NBI 1260- 30-
WB2VZU 1095 38-

WB2PHO
W2UNS
WA2YQW
W2DSC (5 oprs.)

66,402-357-62-. A-24
WB2MVA (WB28 MVA VYM

069—272-67—A-24
WB2UPB (4 oprs.)
44,768-318-47-A -24
WB2MDH (W'BZB MD QB
-314-70-

43,
WB2COL ('WBZR COL LBJ)
,936-202-56-A~22
WBZMJD (WB2s MJD PLE)
31 200-‘.!00—52-A-21
\VCZ)I:XB (WB

s RKB WNJ
23 079—243 49-5-22
WA2LEN/2  (multiopr.)
8775~ 117-25-A 19
WB2UGP (WB2s EMJ UG
1405- 15- 9-A- 2

Northern New .Jersey

53,084-401-67-A-19
49,870-282-60-A-19

6

3

X

5

\W2Id 2400- 40-21 4
WB2U 1368- 38-18-B- 6
WA2AS 1104- 23-16-A- 5
WB2KNN - 567- 21- 9-A- 4
WB2JHQ (WB2s JHQ PIA
F) 55,052-379-49-A-24

RT.
\VZGLQ\¢2 (W2TJD, \WB28
Rss

37, 179<244-51 A-19
WB2FBO (4 8.)
73 312-51-B-23

WB2KQC (WB2 KQC VFT)
1,876-102-39-A-11
MIDWEST DIVISION
Town

WHTYK  %y,556-439-68-A-20

WAOJOA

87,720-430-AR-A- 22
347-69-

21.303-132-54-A- 1%
WB2FCA/M 14, llbllé-h}-A-
WAQISD  10,26R- 94-37-A-14
Wﬂ(;HZ/ﬂ (\VAOS JEG MTZ)

-506-86 B-23
WACRG (5 uu
81, ﬂso- 360-60-A-21

Kansas
KOBHM 97,500-500-A5-A~ IR
WOLXA 58,504-412-71
WAQLWC 33,300-187-60-A-15
WAPKDJ 20.881-141-47-A-15
Missouri
KOLGZ 113,200-551-68-A-21
WAQPAPC  09,774-482-89-A~24

KWREV 96.000-503-64-A-23
K”BXI (WAOEJKMS opr()) N

WOTDR

WAPEM
wiQws
WAQOKBZ 41,145-111-
WAGAHL  30.498-343- 18
WAsbrN/n 17 500—314-60-}3-18
GSV 34.056-172-66-A-12
hyi‘x'lP ’4 960-130-64-A- 9
AQRXZ 160—254-4(»8-13
WAQICK 9102- 89-37-A- 7
(JPL X43A-112-38-B- 7
WAPPYJ %400-100-28-A~ 9
KOJPG 5290- 55-26-A- 4
WA(oEévz 2592- 38 Z

K9 X X
WAQCHH (4 oprs
138, 9%7 620-75-.‘&-24
WOEEE (6 oprs
0] 764-450-72—A-24
WAYFAE (l\MIOG WAOFAE)
(),444-258-59-B-23

Nebraskn
WAGMOB 144, 504-674-72—A-24
WAPHSX 109,603-
WANZY
WHGYM
KOLFA
WAPHGY

NEW ENGLAND
DIVISION

Connecticut

WI1BGD* 103, 200-700-7'{-8-2'3
TH! 94,3 3
73.0

0-471 67
30-5

Y 4
920-290-74-R-13

WIECH  42.5%-234-R1-A-14

RIETY S7R00-200-63-4-12

V1LY 781-206-52-B-12

WATONB 81180 50.47-An11

WIIMY:  17120-156-52- K- -

WAIGHW  12,400-124-50-B-22
)PB

WA1DJG
WILXV (\VAIBG
39,136-341- 56 B 1.0

Top E. Mass. cw. WIWLZ and his neat station feoturmg
an SB-301 and 401 —final score 72-K.

12

Rastern Arassuchuselts
ol 504-297-5R-A-z4

KIKNI
WAIFZK

szrzme

ViDIsS
\VlNTL/I
WIGK.

490 A-
1.2.900-100 43-A- 1()

New Hampshire
WIDYE/L 70.894-357-6A-A

~16
18,920-160-56-B-11
fehode Istand

WI1rz

KI1LPT, 142.569-851-73-A-24
WIHQV 47.696-697-71-B- ~
WWIBFR 62.424- mﬁ -6R-A-19
WI1KMV (Kl.n N. opr.)

5.720- 254 A0-A-1R
K1HMO 37.632 64-8-12
WAIFNK 27,768-178-52-
WAIEEJ 19,000~ ﬁo-U-A-

KINQG (\VNIGG
2008~ JR-ZZ A 13

Vermont

WI1UOP/1  47.120-381-42-B-18
K1UDP/1 46808~ 77-32-B- 8

Western Maszachusells

KINWE Yo, 072-4 17-7T2-A~24
CLEN 49 95-282-59- -22
WIEZD 35,0

K1DGQ

WIEOR .24. 110 R-
WIWF 14 016 146-48-B- 9

WAILIFEH (K1IDFC, WAIFEH)
51,100-365-70-B-24

NORTHWESTERN
DIVISION
Alaska
(K1ZYW, KZ2LRE,
45,184-353-64-B-17

fdaho

KRL7AIZ
K60ZL)

K7SWW  49.100-386-R5-B-22
K7YWM 8505- R1-35-A~ 6
Moniana
K7PGL 48,573-257-83-A-24
WATBQS  33,835-199-55-A-14
WADATY 7 19.063-15n-43-A-24

\W7FLB 13- 6u-26-A- 5

WA‘IBhW (4 nD
au. '»H—Hl 68-A-24
W710/7 (7 oprs.)
$4,352-349-84-B-24

regon

LY
23, 580-165 48-A-24
Washington

W7ESK "()7 050-‘)Uﬁ-75 A-24
W7DK (W7B. opr.)
l‘:l 42 5-673-75-A-23

W7BUN = 114.400-540-70-A-23
WAYFFU ¢
K7VCX
K70NF
W7EV
WTWMY
W7UZE
W7EYD
WATEGT

7YDZ

K7VPE
\\ A7BHH

KINWS b
\VA7B‘1 I 864~ P
WA7ZACQ 400—100-38- -10
\\’7RJ\V 5534~ 65-31-A-16

W7EVT H2R5- 85-27-A-14
W7CJL 442’)- Sf)-zﬁ-A R
KTRAB 40

TTTS .{F()U- 2

\\ 7&EA }139- 21-33-A- 2
WA7BDB 320- 16-10-BR- 3
W7CBE 18- 3- 3-B- |
W7AZI 2= 1= 1-B- 1

PACIFIC DIVISION
st Bay
95,400-A86-72-B-2+4

WB6LRV  2X.236-18]-52-A-24

Hawait
61J 57,270-415-69-B-19
\W)PA N/KH6
20,097-160-63-B- 9
Nevada
WATEJZ 30, 215 158-65-A~19
KRRQO/7 £436- 78-37-A- &
WA7DIA 28U6- 43-22-A- 9
Sacramento Valley
\WBALTY M 945-252-65-A-17
WARJD .~_H -164-58-A-14
W6vVUzZ 60-157-60-A-13
WRBUNP  2.842-141-54=-A-15
WBBONU  16.500-110-50-A-
WBEMZX 15.382-154-47-B- —
San /rancisco
W6RBIP 4X.580-244-05: A-Zl

WABAUD 34,002-2K%1-71
WAG6RXNM 13,530-110- d
WBBOGF  11,448-108-36-A- 9
Nan Joaquin Valley
WBEBNCJ  120,732-136-51-A-16
Santa Clara Valley
ITM  20.904-134-52-A-16
1.'5.700-173-55—B-17
1584- 33-16-A- 6
450- 15-10-A- -
msLY (5 ours
7.420-567-70-B-23
WBEGFJ (4 0 r8.)
514-70-B-24
LWO)

260-
WB6AAZ (WBBB IQL

22 57-A-z3
WB8JOD (Wﬂh_u.s FB)

24,949-211- ﬂl -B-1x%
ROANOKE DIVISION
North Carolina
WOYFT/4 44,200-341-85-B-14
WA4LRA 37,058-204-60-A-16
W4MPE 895-325-51-B-19
WA4IWE BR-1RA-4R-A-19

WA4FFW 16.296-20 1-4
WA-tK\V(“

10,240- 77-
WA4NUO

-B-12

-A- 9
1050- 54—25-A-11
South Carolina

K4WJT £6,478-106-71-A-19
W4YS 24,400-200-61-B-17
WA4VZK  17.250-128-46-A-18
\W4ULY 14,700 -100-49-A-12

K4WJIV/4 (B apra
85,145° 522-63-A—24

Virginia

W4KFC  138,250-611-75-A-21
W4BVV ~ 127.161-A01-71-A-24
K4CG (K3WUW,

118 810-581-40-!\-24
¥2,310-410-6 23
41 -2

W4PTR
V4Z:

£424-117-36-B- -

70- 53-30-A- 6

3312~ 48-23-A- 3

W4YZC 2585~ 45-19-A- 3
WB4CRL 1305 2y-15-A- &
1JXD 1143- "8 B-A- 2
KALAMB 819~ 20-14-A- —
WB4BLJ 6R4- 19-12-A- 6

West Virginia
WAB?ND 49, 006 256-63-A-21
KRQ 210- 10- 7-A- |
WABFMA (WARﬂ FMA KQ\)
72,175-367-65-1-20

ROCKY MOUNTAIN
DIVISION
Colorado
WAQCVR 128.694-610-71-A-24
KOOKR 69.795-358-66-A-18
N) 44,321-2 1
0B 1

WOKFX
WIHRB/O (W4(‘!Q K‘IVR )]
1348~ 76-41-A-'G
New Mhrtca

K.SFPO 94,80R-460-A9-A-24

W5DQV XB,324-419-84-A-15
WASQIQ  132,588-199-55-1-16
WRBZY/5 0660-116-42-A~10

(Continued on page 166)
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The award of the first gavel during the HamQuest '67
campaign went to the Arapahoe Radio Club of Littleton,
Colorado, Sparked by WA@NQL, the Arapahoe Radio
Club was the first to sign up twenty-five new members for
ARRL. The award was presented by Rocky Mountain
Division Director W@BW/J (r.) on January 9, to ‘'Hank”
Hankinson, WAQNQL (L) { WEHNC photo)

‘T'he Dutch World Rroudeasting System un-
nounces that Radio Nederland will eonduct a radio
propagation course in the Kneglish language com-
mencing Thursday, April 6, 1967. Among topics to
he dealt with are: Ground and sky wave propaga-~
tion, the various ionospheric layers, single and
multi-hop trajectories, signal strength in relation
to radio noise, influence of distance, season, and time
of day. the sunspot evele, solar flarex and storms,
ahsorption, fading, und v.h.f. propagation. Printed
text material and diagramgr will he made availuble,
free of churge, to anvone who plans to actively
purticipate in the course, i*ull details of the frequen-
cies of the broadeasts and their times. will be sent.
to those who enroll in the eourse. Knrollment may
he accomplished by writing: Propagation Course,
cs. Mr. H. van Gelder, Radio Nederland. Enelish
Seetion, P.O. Box 222 flilversum, NETHER-
LANDS.

Join the Amateur Radio (‘lub of Newfoundland
in celebrating Canada’s 100th Birthday by par-
ticipating in the Canadian Centennial Year Contest.
Frize; white mounted sexl; rnners up reeeive com-
memoration certificates each country, 2me: March
1, 0001 GMT to Mareh 31, 2350 GMT. Object: work
maximum VO1, VO2 stutions including portable und
spevial centenniul yeur calls 3B1 and 2B2 stations.
Seoring: 1 point each QS0, each mode, each band
{i.c. 40 meters, 3 points maximum exach VO station,
1 c.w., 1 RTTY, und 1 phone). Rules: all countries
a3 per Canadian DOT regnlations nutside Newfound-
lind and Labrador; final eutry dute May 31, 1967,
send list of contucts with times in GMT to VOIAT
~ Amatenr Radio Club of Newfoundland, P.O. 266,
Gander, Newfoundland, Canada.
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B.A.R.T.G. SPRING RTTY DX CONTEST

The British Amateur Radio Teletype (iroup is
sponsoring a spring RTTY contest that will run
from 0200 GGMT on the 4th of March to 0200
GMT on the 6th of March. Stations may not be
contacted more than once on any one band (80
through 10 meters), although additional contacts
may be made with the sume station if a different
band is used. Use the ARRL Country list for
country status. However, KL7, KII6, and VO
will be considered as separate countries. The mes-
suge exchange will consist of message number,
report. (RST), time in GMT, and country. All
two-wuy RTTY contacts with stations in one's
own country will earn two points, with stations
outside one's own country earning ten points.
All stations will receive a bonus of 200 points per
conntry, including their own. Scoring will be done
as follows: (A) T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>