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of these 3
“volume”

A few months ago. while moving to additional new
facilities in Chicago, we assembled in one place all 37
models of the amateur and general coverage equipment
currently manufactured by Hallicrafters.

It was quite a display. The most extensive line of its type
in the world, by a country mile. And it suggested some
facts we thought might interest you.

More than $1,800,000 of basic engineering cost alone
went into their original design. Hundreds of thousands.
more each year produce the modifications, few of
which show on the surface.

For several of these models, the predictable market is
only a few hundred units—hardly worth building, if you’re
after “volume”. Engineering requirements often far
exceed those of the less sophisticated units.

We make and sell them anyway. Here’s why:

Our company was founded over 30 years ago on the needs
and wants of amateur radio. Those needs are highly
technical in character, tremendously diverse. They cost
more to manufacture—but are needed nonetheless.

Hallicrafters has grown through the years by doing its
level best to serve all the requirements of the amateur
fraternity, all of the time, with engineering creativeness
and technical precision. Not just the most profitable parts.

This is one of the responsibilities of leadership.
It’s also more fun.

hallicraffers ...

Chicago, Illinois



current Hallicrafters products are not

items. Here s why we mak them, anyhow
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new ideas in
communications are born
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Would you be interested in a list, with prices
and brief description, of all the equipment
Hallicrafters has ever made? We've just fin-
ished revising it, and would be glad to send
you a copy.

fgﬁ:%{mr«,ym -

T
i w*xz"a‘s"s
i

S




/ Ww
COLLINS

Take
it
with

When your vacation arrives and it's time to hit the road, the
versatile Collins KWM-2 SSB Transceiver is one hobhby you can

fake right along with you. At home or on the highway, this \ight
weight unit covers the popular HF ham bands. Providing amg\e
power on 80 through 10 meters with 175 watts PEP wnpuk
on SSB, or 160 watts on CW, the KWM-2 connecls automal:
ically in your car's mobile mount. So, whether you're taking
a long trip this summer or just going to visit Grandma, put

the KWM-2 on your vacation list. Contact your distributor today\
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Linearity > expectation

Newest choice among ceramic-metal tetrodes, at a power level in between
familiar 1 KW and 5 KW tubes, is Eimac's new 3 kilowatt 4CX3000A. It
will relieve many problems in SSB and other communications equipment
design where low distortion is a prime aim. / In typical and conser-
vative linear amplifier rf service, intermodulation distortion products of the
4CX3000A are easily 40 db below a Peak Envelope Power of 5 KW! /
Aimed at a glove-fit to new and more stringent SSB
requirements, the 4CX3000A performs well beyond the
equipment industry’s expectations, surpassing all other
choices. / This is another example of the way Eimac
research, engineering and manufacturing capability
are able to meet tomorrow’s tube needs today. An-
other reason to keep your eye on Eimac—for advanced

high-powered klystrons, microwave devices and power
grid tubes. For data write: Eitel-McCullough, Inc.,
San Carlos, California. Subsidiaries: Eitel-McCullough,
S. A., Geneva, Switzerland and National Electronics,
Geneva, lllinois. HEEP YOUR EVE ON EIMAC
4




Here the Agena Satél-
lite, 19 feet long, *°
takes off on its long’"
journey into orbit. —
Photograph courtesy
of Lockheed Missiles
and Space Division. .

HlGH ADVENTURE

FOR PR CRYSTALS

When Agena, the world’s first polar
orbit satellite, was launched from
Vandenberg Air Force Base, California.
in the Air Force Discoverer program, it
was a great triumph for the Air Force
Ballistic Missile Division and Lockheed
Missiles and Space Division. Even
greater triumph was the FIRST
CAPSULE from space. recovered near
Hawadii, after being ejected from the
orbiting Agena satellite on its 17th trip
around the earth.

The 300-pound capsule, separated from
the satellite and de-orbited by retro-
rockets, was tracked in its progress
back to earth, by radio signals
(telemetry) received on recovery planes
and ships.

Petersen Radio Co., is proud that PR
Crystals are making an important
contribution to the Lockheed/Air Force
Satellite Program. In this field where
split-second timing. precision and
dependability are vital to success., PRs
are being used in circuits in the various
tracking stations. These stations per-
form many functions during the orbital
life of the satellite, including the
recovery sequence of the re-entry body.

SW

i\v/‘ 1934

AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY,

New York 19, N. Y., U, S, A.

INC. =
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA =

i EXPORT SALES: Royal National Corporation, 250 W. 57th Street,




Section Communications Managers of the ARRL Communications Department

Reports [nvited. All amatenrs, especially League mcinbers, are invited to report station activities on the first of each
mounth (for preceding month) direct to the SCM, the adlmulxrranvv ARRL official elected by members in each Section.
Radio club reports are also desired by SCMx for inclusion in 87" ARRL Field Organization station appointmentsare
available in areas shown to mmhﬁ\-d League members holding Canadian or FCC amateur licenss, General or Conditional
(’lass or above. These include ORS, OES, OPS, 00 and OBS. SCMs desire applications for SEC, EC, RM and PAM where

vacancies exist. ORN, v.h.f. bands nppointment,

amateur licensees,

ATLANTIC DIVISION ____

is uvailable to Technivians and Novice, as well as to full-privileze

kastern 'ennsyivania W3ZRQ Allen R, Bremer 212 Race St. Tamaqua
Marviand-Delaware-D. ¢, W3JZY Andrew H. Abruham RET 1 Smithburg, Md.
Southern New Jersey K2BG Herbert €. Brooks %00 Lincoln Ave. Falmyra
Western New York KZHUK Charles T, Hansen 211 Rosemount Drive Buffalo 26
Western Pennsvivania WIUHN Anthony J. Mroczka 175-5th St. Lionora
CENTRAL DIVISION -
Hlinois WIPRN Iidmond A. Metzger 1520 South 4th St. Springteld
indiana WYKFWH  Donald L. Holt 1312 Fast 28th St. Anderson
Wiscousin KIG8C Kenneth A. Lbneter $22 Wauona Trail Portage
DAKOTA DIVISION.
North Dakota WOHVA Hn old A. Wengel 1416-6th Ave. Williston
South Dakota WWRRN W, Sikorski 1900 8. Menlo Ave, Sloux Fallg
Minnesota WOKJIZ Mrs Lydia 8. Johnson 1255 Van Buren St. St Paul ¢
DFLTA DlVlSlON -
Arkansas KACIR Odla L. Musgrove 21 W, Bamque Ave. Pine Blutf
Louisiana W5FMO ‘I'homas J. Morgavi .!409 Beaulieu #t. Metalre
Mississippl W5MUG  Floyd (. "l'estson 24649 Paden Jackson 4
‘Tennessee wWHiUTO R. W. Ingraham 105 West. I’ark Drive Kingsport
GREAT LAKES DIVISION -
Kentucky W4BEW  Kimer G. Leachman £, O. Box 408 Ashland
Michigan WEEX Ralph l' lhetreau 27209 W. Six Mile Road Detrolt
hlo WSAL Wilson .. Weckel 2118 Tuscarawas 5t.. W. ¢‘antod X
HUDSON DIVISION
hntcrn New York W2KFU Cseorge W, Tracv 1138 North Country Club L)rlve Schenectady
N. Y. C. & Long Island W20BUL Gieorge V. Cooke, Jr. 24 Dalsy lane «'ommack
Nonhern New Jersey WAZ2APY Danjel H. Farley 218 Grove Ave. Metuchen
MIDWEST DIVISION. -
lowa WONTB Dennis Burke 141X Douglas Ave. Ames
Kansas WOFNS Raymond k.. Baker 1014 Lincoln St. Neodosha
Missourt WOBUL ¢!. 0. Ciosch 711 8. Oakland St. Webb Uity
Nebraska WOEXP Charles l-.‘ MeNeel Route 3. RFD North Platte
Nl-.\V ENGLAND DIVISION
‘onnecticut WICHR Henry R, sprague, jr. ('artbridge Rd. Weston
ne WIBCR Albert . Hodson 370 Capisie St. Portland
tuastern Alassachusetts WIALP Frank l, hnker, jr. 'H Atlantie St. North Qulum 71
Western Massachusetts WIBVR Percy (. Noble K St Dennls st. Westeld
New Hampshlre WILIQ Ellis F. Miller Box 395 W olhboro
Rhode Island CIAAV John E. Johnson 30 fFrult St. Pawtucket
Vermont WIEIB \lixs Harriet broctor Y. 0. Boxy East Middlebury
— NORTHWFSTERN DIVISION.. ... R
Alaska KL7D John P. T P. O. Box 82 Kodiak
1daho W7GGY Mrs. ﬂelcn M Maljllet  Route 1, South Pocatello
Montana WI7SFRK Ray Woods HBrady
Lregon W7AJN Fverett H. France 3435 8.E. 116th Ave. Portland
Washington W7PGY Robert B. Thurston 7700-318t Ave., N.k. Seattle 15
_ PACIFIC DIVISION___ .
Hawall KH6DVG  John . Montague [ 10R Kukila Place Honolulu
Nevada W7VIO ({'harles A. Rhines Rox 1025
Santa Clara Valley K6DYXN W. Conley smith 67 (‘uesta Vista Drive Moutu‘Lv
Iiast Bay W6OJW B. W. Southwell 200 Bouth Seveuth st. Dixon
San Francisco WwenBl Wilbur k.. Bachman X80 Dartmouth St. San trancisco 2
Sacramento Valiey W6BTY Cieorge R. Hudson 2209 Meer Way Sacramento
Nan Joaquin Valley weJPU Ralph Sarovan 6204 T T'ownsend Ave, Fresno
I ROANOKE DIVISION ___ D -
Nort (*nrol!na W4CH N. J. Boruch 514 Sunset Ave. Wilmington
hl)llf.ll (_nmlum w4GQVv Dr. J. O. Duniap P. O. Box 447 Rock Hill
Virgl W4QDY Robert 1. Follmar 1057 Dune 8t. Nortolk 3
Wcsr. \’uwlnla WRJIM Donald B, Morris L111 Alexander tlace Fairmont
ROCKY MOUNTAIN DIVISION -
¢ ‘olorado WONIT Donald 8. Middleton 9'20 West Adams #t. Pueblo
Utah W7QWH Thomas H. Miller 1255 East 17th St. Nalt Lake City §
New Mexico W5ZHN Carl W. kranz J:".'d Krogh (‘ourt, N.W. \lbuqucrquc
\Wyoming W7AMU L. D. Branson 342 South klk Clasper
_ SOUTHFEASTERN DlVlSlON ,,,,,,, -
Alabama w4PHH Harvell V. Tiley Rt l) 1. B x 10 \'1he|svule
Eantern Florida K48JH Albert L. Hamel 1300 N, F‘ 42nd St. Pompano Reach
Western Florida W4RK Frank M. Butler, jr. 444 illiott Rd. KFort Walton Beach
(ieorgla WHLG James A. Giglio 1378 Nletropolitan Ave., §.E. Atlanta 16
\\‘eqr Indles ( F.R.-V.1.) KP4DJ Willlam Werner 563 Ramon Llovet uUrb, fruman
) ~ Rio Pledras, . R.
(‘anal Zone KZ5TD Thomas B. Dellels P, 0. Box 1111 Balboa
. — SOUTHWESTERN DIVISION . —
T.08 Angeles WeJB Albert . Hill, jr. s61 No. Millard Ave. Rialto
Arizona W7QZH Keuneth P. Clole 4132 North 1Xth Ave. Phoenix
Xan Dicgo WHLRU Don Stansifer 4427 Pescadero San Diego 7
Santa Bnrbnr:\ KECVR Robert A. Hemnke T28 W, Mission Ranta Barbara
——— . WEST GULF DIVISION -
Northern 'Texay W5BNG L. L. Harbln Mlﬁ Calmont Fort Worth 7
«)klahoma W5DRZ Adrian V. Rea Hox 33 Ketchum
Southern ‘l'exas W5QIENM Roy K. Fggleston |mq Vernon Drive (‘orpus Christi
e J— CANADIAN DIVISION — .
Maritime VEIWB 0. ¥. Weeks Harvey Statlon, N. B,
¢)ntarlo VEING Richard W. Roberts 170 Norton Ave. Willowdale, T'oronto, Unt,
Quehec VE2DR ¢ W. Skarstedt 62 5t. Johns Rd. Pointe C'laire
Montreal .H P. Q.
Alber VE6TG Harry Harold 1834-5th Ave. N. Lethbridge, Alta.
Hrmsh Columbia VIR7EFB H. K. Savage 4553 West um Ave. Vancouver ¥, B, .,
Manitoba VE4JY M. H. Wat<on 249 Lanark st. \Winnipeg
Saskatchewan V15BL Juck Robinson 4527 Elgin Rd. Reglna

* Oticlal appointed tn act temporarily In the ubsence of & regular official.
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TRANSMITTER SERIES

AM - FSK - SSB : I1SB - CW - FAX

TMC Models SBT-1K series of transmitters pro-
vide conservatively rated 1 kw PEP output in
SSB modes, with Signal to Distortion ratio of
40db, and 1 kw average power in conventional
communication modes within the frequency range
of 2 to 32 Mcs.

Stabilities of 1 part in 10¢ to synthesized
accuracy of 1 part in 108, with 100 cps incre-
mental tuning, are featured in this series of
transmitters,

The TMC SBT-1K series of transmitters are
attractively housed in semi-pressurized cabinets
with many customer options for wide band or
narrow band audio, antenna tuners, base mount
or rugged MIL accepted shipboard mounts for
all mobile applications.

For information on this transmitter series,
request SSB number 1001,

THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, NEW YORK

and Subsidiaries
OTTAWA, CANADA e  ALEXANDRIA, VIRGINIA e  GARLAND, TEXAS e LA MESA, CALIFORNIA POMPANO BEACH, FLORIDA



» THE AMERICAN
"i*RADIQ RE LVAY

experimentation, for the relaying of messdges by radio, for the
advancement of the radio art and of the public welfare; for the
representation of the radio amateur i in legisiative matters, and for
the maintenance of fraternalism and a high standard of cqnduct. -
It is an incorporated association without capital stock, chartered
" under the laws of Coniiecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Diréctors. The League
is noncommercial and no one commercially engaged in the manu-
- facture, sale or rental of radio npporams is ehgible to membarsbip
on its board, :
*Of, by and for the omcteur,
cally every worth-while amateir i the nation and has a history 6f |
glorious achievement as the standard-bearer in amateur affairs,
Inquiries regarding membership dre solicited. A bona fide
interestin amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.
<. All general cotrespondence should be nddressed to the admini
trative headquarters af West Hartford, ”Connochcut.

e

tnumbers within its ‘fanks. practi-

Past Presidents :
. HIRAM PERCY MAXIM, WIAW, 1914-1936 -
EUGENE C. WOODRUFF, W8CMP, 1936~1940
GEORGE. W, BAILEY, W2KH, 1940-1952

Officers .
President . . . . . GOODWIN L, DOSLAND, WATSN
Moorhedd, Minnesota
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38 La Salle’ Rocd, West Hartford, Connecticut
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38 La Solle Road, Wes’ Hurtford Connechcut
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-General Monager i,  JOHN HUNTOON wiLve

:Communications Manager . .. :FRANCIS, E. HANDY WIBDI
Technical Director . ..:.::.. .- .GEORGE -GRAMMER, WIDF
“ Assistant Secrefaries . .. .- .PERRY F, WILLIAMS, WIUED

GEORGE STEVANS, JR., KILVW RAYMOND HIGGS, W6OGI/T
38 la Solle Rodd, West Hartford, Connecﬂcuf

[

- General Counsel =, .5

OBERT M. BOOTH, m., wa
1735 DeSales St., | N e

., Washington 6, D. C,

DIRECTORS

NOLL B, l»:ATON
R.R. 3, Burlington, Ontarlo
Fb:c-htrtdar Colin C. Dumbrille. . ...... VIE2BK
116 Oak Ridge Drive, Bale d Urtee, Quebee

Atlantic Dx vision

GILBERT L. CROSSLEY . ............. W3raA
Dept. of E.E., Fenna amte I'nl\ ersity
Hiate College, Pu.
Tice-Iitrector: .dwin 8. Van Deusen.... .. SEC‘P
3711 McKinley St., N.W., Washington 15. C.

Central Division

JOHN G. DOYLE, . ....oniineiena..n woGPI
4331 N. \\ fldwood Ave., Milwaukee 11, Wiy,
Vdce-/Arector: Phillip k. Haller. .. ....... WOHPG

000 8. Tripp Ave., Clicago 29, Il

Dakota Division
CHOARLES G. COMPTON, wpBuUo
1011 Fairmount Ave., st. Baul 5, Minn,
Vdce-Director: Martha J.sShirley. .. ...... WoZWL
Box 73, Black Hawk, 8. D.
Delta Division
FLOYD C, TEETSON
2469 Paden, Jackson 4, MIss,
Vice-Irector: Giraham H, Hicks......... wsiar
100 Magnolia Place, Nutchcz, Miss.
Great Lakel Division
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Vice-/ Hrector: Robert B. Cooper. ........ AQA
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Hudson Division

MOR.T()\' B, KAHN..........00uzuns W2KR
22 Biceh Hill Rd.,, Great Neek, N, Y.

Vce-Director: Harry J. Dannals. . ....... W2TU K
REFD 1, Arbor Lane, Dix Hilly, Huntington, L. 1.,
Midwest Division

ROBERT \\’. I)ENNIRTON ......... WHNIWX
ox 631, Newton, Iowa

Vice-1¢rector: bumnu‘ H, Foster. ......... WoGQ
2315 Linden Dr., 3.1, (,edm' Rapids, Iowa

New England Division

MILTON E. CHAFFEE. .........00u0n WIEFW
23 Reussner Rd., Southington, Conn
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12 Gloucester St., Boston 15, Maxs.
Northwestern Division

R. REX ROBERTR. .........0co00unn wrery
%37 Park Hill Drive, Billings, Mont.
{"4ce-1Mrector: Robert 13. Thurston. ...... W7rGYy

7700 31st Ave. N.E., Seattle 15, Wash,

Pacific Division

IIARR.Y M FENGWICHOT.............. welc
0 Chapman, San Jo. a

I'lcc-l)lre:mr Ronald G. Martin. ...... . Wezr
1573 Baywood Lane, Napa, Calif.
Roanoke Division
P. LANIER ANDERSON, JR........\WW4MWH
42% Maple Lane, Danvllle, Va.
Vice-Director: Joseph F, Ahernethy...... WHAKC

765 Colonial Drive, Rock Hill, 8. C.

Rocky Mountain Division

CARL L. SMITH. ..........0000vuuun WoBWJ
070 Locust St., Denver 20, Colo.
Hce-l:tre:lm John H. Sampson, jr.. . Wroex
3615 Mount Ogden Drive, Ogden, U mh

Southeastern Division

JAMFS P ‘BORN, JR
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¥ ir&l)trertor ‘Thomas M. Mo: WAHY
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South wellern Division
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Hce-/)tm‘tor Howard F. Shepherd, Jr.. .. W6QIW
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CHARI.ES

“It Seems to Us...”

WE'RE OFF!

The ARRL Executive Committee has de-
cided to proceed with a Building Fund drive
and has set the goal as $250,000.

No small influence on the Comumittee’s de-
¢ision was the almost unanimously-favorable
response to our inquiry in the March issue of
(ST. The Clommittee wishes to thank each
amateur who registered support of the League
by an endorsement of the proposal. It has been
1 very heartwarming experience to receive und
read so many comments from members and
clubs enthusiastically urging the League to
proceed with a fund drive. It was a pleasant
surprise to find that some 70 hams and 6 clubs
didn't wait for an othicial announcement of
Building Fund but submitted their contribu-
tions immediately! .\guin, our sincere thanks,
(OMs and YLs. This resulted in some $1,500 in
the kitty before the starting gun was fired.

In setting the Building Fund goal, the Com-
mittce has had to work with estimates. Bids
are currently being solicited for the new struc-
ture. The total cost is expected to be of the
order of $450,000. Some of the present cquip-
ment at Hq. can be simply transferred to the
uew location, but much of it is shabby and
obsolete — such as 30-year-old office furniture
which would hardly look presentable in a new
huilding. There will be extra expense in cquip-
ping the laboratory, isplay cases for the
ruseum, ete.

The League owns its present building. \What
it will sell for cannot be determined until it is
actually put on the market, which will soon be
scecomplished. The property is probably worth
more than its intrinsic value because of a
highly-desirable retail sales locution, but how
much extra that is worth depends on the
prospective purchasers. Should a suitable offer
ot he farthcoming, the Board may well decide
to retain ownership and rent the quarters
until an acceptable price is received.

The present building and furnishings are
estimated as having a value of $200,000. It
is the Committee's view, therefore, that o
suecessful drive for a $250,000 Building Fund,
added to what will eventually be forthcoming
from the sule of the present quarters, will
cover the cost of the new structure.

Should the fund be considerably oversub-
seribed, the extra monies would he used in
whatever manner the Board directs — perhaps
in improvements at \W1AW (which is a project
already under discussion) or in more extensive
replaccment of older furniture and equipment.
Should the fund fall short, the League would
find other sources, perhaps dipping into its
reserves, issuing bonds, or whatever course the
Board chooses.

Page 64.\ of this issue is a subscription form
for the Building Fund. Please use this form
rather than uny letter or memorandum or
pustseript on other correspondence, to help us
keep complete and accurate records. For the
same objective, please use typewriter or print
curefully. Another form will be sent on request
if you wish to keep your QST intact. An option
of multiple payments on o larger contribution
has been included ut the suggestion of a num-
ber of members.

A certificate of acknowledgment, suitable
for framing, will be sent to each donor. In
addition, a commemorative plaque or similar
recognition will be set in an appropriate loca-
tion in the new building. There will also be a
bound volume in which will be inseribed the
names (and calls) of individuals and clubs who
participated in the fund drive.

We wish to stress that contributions to the
fund are strictly voluntary. Of course, we hope
that the subject will be brought up for discus-
sions at conventions, humfests and club meet-
ings. We shall certainly remind members in
QST regularly throughout the rest of the year,
along with a report each month of the progress
of the fund. But thereafter the result is strictly
up to each individual member.

As our March editorial stated, an average of
something less than $4 per Full Member wil!
put the drive well over the top. Some members
will not participate. of course, either through
lack of interest, or inability to find even o few
dollars of excess cash; this will have to bhe
made up by larger contributions from others.
We point out again that contributions are
U.8.  tax-deductible. Numerous suggestions
were made in members' comments —2¢ a
watt of transmitter power; one yeur's dues; $1

(Continued on vage 64)




COMING A.R.R.L. CONVENTIONS

May 19-20 — Roanoke Division, Roan-
ole, Yirginia.

June 1-3 — Southwestern Division, Ana-
heim, California.

July 7-8 — West Virginia State,
son's Mills (near Weston).

July 21-22 - Rocky Mountain Division,
benver, Colorado.

August 3-5 — West Gulf Division, Cor-
pus Christi, Texas.

September 1-3 — ARRL National,
fand, Oregon.

Jack-

Port-

September 1-3 — Delta Division, New
Orleans, Louisiana.
October (3 — Hudson Division, New

York. N. Y.
October 1Y-20 — Ontario Province,
ronto.

To-

ARRL NATIONAL CONVENTION
Portland, Oregon — September 1—3

Plans for the 12th ARRL National Conven-
tion, being held on Labor Day weck end in Port-
Jand’s new $4-million Memorial Cloliseum, are
nearly complete. The program will feature every-
thing from mobile hunts to exhibits of the latest
gear. Technical tulks are scheduled on sideband,
RTTY, antennas, high-voltage silicon rectitiers,
ete. One of the Navy's newest radar picket ships
will be on hand for special tours.

Speciul-interest breakfasts, forums, swap shop,
banquet, dance, and city tours are all being
planned, including activities for the members of
hams’ fumilies. Rear Admiral B. ¥. Roeder,
Dircector of Naval Communications, will be the
principal speuker at the final banquet.

Advance registration {before July 15) is $4.75
for hams and $2.75 for non-hams. After July 15,
$5.75 and $3.00. ‘This includes admission to all
convention sessions and events, but does not
include meals or the bunquet. Banquet tickets
are avuailable separately, and a cafeteria will be
in operation in the Coliscum.

Oregon hams suggest that you combine a trip
to the National Clonvention with a visit to the
Seattle World's Fair. By air it is 30 minutes to
Seattle from Portland, by road 34 hours. Reser-
vations for both should be made well in advance.
The convention committee will arrange moteland
hotel accommodations. For further info, write to
the ARRL WNationud Convention, P. . Box
1335, Portland 7, Ore,

ROANOKE DIVISION CONVENTION
Roanoke, Virginia — May 18-20

The Roanoke Division Convention is to be held
May 19-20 at the Hotel Roanoke in Roanoke
and is sponsored by the Roanoke Valley Amateur
Radio Club, Ine. The program topics are DX,
ss.b., v.hf, fm., RTTY and other sessions.
Ciuest speakers will include Angus Murray-Stone,
HN2ADMS, prominent D Ner: Ed Tilton, WIHDQ,
of the ARRL Hgq. staff; P. Lanier “Andy”
Anderson, W4MWH, Roanoke Division Director;
Bob Follmer, W4QDY, Virginia SCM; and as
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FLASH! — FCC has granted the Leaguce's
request to extend to May 16 the date for
filing commeunts in the matter of proposed
license application fees. See April QST for
text of proposul and procedure for filing
comments,

banquet speaker, Bill Leonard, W2SKE.

A “certificate hunters” session is planned
along with militaury group meetings and mobile
judging. A Roval Order of the Wouff Hong initia-
tion ig scheduled. An ¥CC representutive is also
expected to he on hand.

Tickets are $6.50 per person in advance, which
includes the banquet and dance Saturday night,
and can be obtained from RVARC, Box 002
(Attention Jim Evans, K4RDT or Jim Cole,
K4VCY), Roanoke, Virginia.

SOUTHWESTERN DIVISION
CONVENTION
Anaheim, California — June 1-3

Billed as a convention for “hams and their
family,” the Southwestern Division Convention
is to be held at Disneyland Hotel, Anaheim,
Calif., on June 1-3, aud is a joint effort of the
Fullerton ARC, Orange County ARC und the
Newport Amateur Radio Nociety.

‘The first presentation of the Dr. Lee De Forest
Memorial Award Plaque will be made to the per-
son scleeted who has made ““ the greatest contri-
bution to amateur radio for the year.” Award-
recipient must live in the Southwestern Division.
Nominations must be made in writing and sent
to P.0. Box 1685, Newport Beach, Culif.

The program will include sessions, led by out-
standing amateurs in each field, on sideband, DX,
RTTY, V.H.F., MARS, trathe, TVI, RACES,
Y'Ls, cte. Hidden transmitter hunts, FCC exams,
QSL card contests, DX wmovies, SWOOP, un
ARRL forum, equipment displays, and an
ROWH initiation, arc also scheduled.

And, of course, there's Disneylund.

A general registration ticket of $1.50 entitlcs
holder to all functions of the convention except
the banquet and style-show luncheon. All tickets
include the privilege to purchase special-priced
Disneyland Park ticket-books. The banquet
ticket at $10.00 covers everything — and if pur-
chased by or for a YL — includes the style show
luncheon. For registruation form and convention
information, write ARRL Southwestern Division
Convention, Box 1685, Newport Beach, Culif.
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Alabama — The Birmingham ARC will hold a hawmfest
ou May 5 and 6, No further details at hand as of this writing,
so contact Ralph E. Biee, K4PZII, Birmingham ARC,
P.0. Box 603, Birmingham, Ala.

ialifornia — The Fresno Hamfest will he held on Satur-

day, May 12, ut the Towne & Country Lodge in Iresno,

with registration beginning at 0800 and activities nt 0000,

Technical talks and demonstrationg, swap tahle, auction,

mobile judging, hidden transmitter hunts, und ladies’

luncheon and special entertainment. The banquet at 1900
(Continued on page 162)
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A Simple 420-Me,
Transceiver

BY WALTER LANGE,* W1YDS

This pair of 420-Mc. transceivers will be all ready to go

as soon as the handset connectors are plugged in the

panel sockets. Each handful is a complete station, built
around the 6CW4 Nuvistor and a pair of transistors.

E e T T TR T

Most of the 120-Me. gear that has been
described in the past decade has been an
xtension of lower-frequency operation.
involving e¢rystal-controlled oscillators
and converters, long strings of frequency
multipliers, and e¢laborate antennas.
W1YDS takes the opposite approach in
his description of a hand-held packaged
transcciver that is just the ticket for
wettling started on the 34-meter band.

HHHI
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gaack in the '30s {(we're told) small sclf-cou-
B ained 5- und 214-meter (now 6 aud 2) trans-

eeivers were cuite popular among the v.h.f.
gang interested in portable and mobile work. Few,
if any, ventured as high as 400 Me. because the
available tubes turned up their toes before this
frequency could be reached. However, with the
advent of TV and the commercial production of
suitable tubes, there is now no good reason why
some of the fun of “the good old days™ can't be
had on 420 Me. After working with the 6CW4
(Nuvistor triode) and wdmiring the case with
which it oscillated up to 700 Me., there seemed
no other logical choice for the “work horse” of
the transceiver. Transistors were obvious for the
audio end of things.

Many uses for these u.h.f. transceivers come
to mind. Hidden transmitter hunts take on 4 new
complexion when the tricks of u.h.f. reflection
and refraction have to be considered. Our first
use was, quite naturally, short DXpeditions to
hill tops in Connectieut and nearby Massachu-
setts (more on this later). As a radio elub project,
the transceivers are attractive because they are
simple to duplicate and not too expensive ($26,
give or take a buck).

ﬁ;aboratory Assistant, QST

May 1962

The Circuit

The 420-Me. transceiver circuit, Fig. 1, is simi-
lur to the old stand-by of the '20s cxcept for the
transistors in the audio system. The 6CW4, 17,
is used as either a superregencrative detector or
modulated oscillator. When  transmitting, a
2N107 with a microphone in the emitter circuit
serves as a speech amplifier, and a 2N270 is used
as the modulator. During reeciving, the transis-
tors amplify the output of the superregenerative
detector. The value of 470 ohms for B3 may secin
small, but worked out best in terms of simooth
operation of the detector, and the two-stage
transistor amplifier provides plenty of audio
output.

An inexpensive power transformer, 7y, is used
as n cormbination audio output and modulation
transformer. The impedance ratio of the trans-
former is not optimum for the handset headphone,
but. the two transistor amplifiers provide cnough
zuin for adequate audio. A 3.2-ohm londspeaker
is a better impedance match for the transistor
through 7'1, and will give ample volume for fixed-
station operation when plugged into /..

Considerable time was spent in trying various
r.f. chokes in the circuit, and maximum transmit-
ter output was ohtained when the values shown
in Fig. 1 were uscd.

Construction

Construction of the transceiver is started by
cutting and drilling a picec of 3 X 3 X !g-inch
Plexiglas or polystyrene to the dimensions shown
in Fig. 2A. Seven one-inch tapped spacers are
mounted on the Plexiglas sheet with 6-32 X 14~
inch screws. Using Fig. 3 and the inside-view
photograph as u guide, mount terminal strips un-
der three of these screws. Insert the 6CW4 in its
socket. Push the Nuvistor through the 7j5-inch
hole so that its socket rests on top of the Plexiglas

11
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Fig. 1—Circuit diagram of the 420-Mc. transceiver. Unless s S S—
specified otherwise, capacitances are in uuf., resistances " L J. %5

are in ohms, resistors are Y2 watt. Capacitors marked with
polarity are electrolytic.

BTi—6é-volt "A"" battery (Burgess F4PI).

BT:—45-volt miniature "'B"’ battery (Burgess XX30).

C1—8.7-uuf. midget tuning capacitor (Hammarlund MAC-
10 or Johnson 160-104).

Ca—7.3-puf. subminiature variable (Johnson 189-3).

HS1—Western Electric E1, available through many surplus
outlets,

J1—Coaxial connector, SO-239.

J2—Open-circuit phone jack.

Js—4-conductor connector (Cinch-Jones S-304-AB).

L1, L2—See text and Fig. 2.

P1—4-conductor plug (Cinch-Jones P-304-CCT).
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3/4'-i LS/;J
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colL coiL
H (8) Lz

Fig. 2-—(A) Details of the Plexiglas or polystyrene sheet
that supports the components. (B) Dimensions of coils Li
and La. The material is No. 12 tinned copper wire.
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RFC;—1.0-ph. r.f. choke (Stancor RTC-8515 or Miller

4602).

RFC2, RFC4—10-ph. r.f. choke (Stancor RTC-8522 or
Miller 4612),

RFC3—2.4-ph. r.f. choke (Stancor RTC-8517 or Miller
4606),

S1—4-pole 2-position lever switch (Centralab 1458).

S2—S.p.s.t. toggle switch.

Ti—Small power transformer, 115-v. primary, 250-v. c.t.
and 6.3-v. secondary (Knight, Allied Radio 62
G 008).

sheet. Make sure no part of the Nuvistor socket
comes in contact with any other metal part near
it. Position the socket so that Pin 4 is on the left,
as shown in Fig. 3.

Solder the small trimmer capacitor, Cq, to the
nain tuning eapacitor, ';, and then mount (')
in the Li-inch hole next to the Nuvistor socket.
Put two soldering lugs under the screw labeled A
in Fig. 3. Conneet a wire from Pin 12 of the
Nuvistor socket to one of these lugs. Position
this lug so that one end of the coupling loop, Ly,
can later be soldered to it. _

Next mount the three electrolyties, (s, C7, and
(', on the Plexiglas board. On the middle termi-
nul strip, solder a one-inch picee of bare wire to
the ground lug and a two-inch picee of insulated
wire to the next terminal. On the bottom terminal
steip, solder a two-inch insulated wire to the
center lug.

In sequence I25, Iy, I, Rs, Iy, and Ry can
now be soldered in place. @ is mounted on the
middle terminal strip and @ on the lower. Solder
the oscillator coil (dimensions shown in Fig. 2)
in place and then the three r.f. chokes, RIFCy,
RECy, and RFCs. NMount two 0.00-pf. disk-
ceramie capacitors, C'z and (', on the top terminal
strip. Asscmbly of components on the Plexiglas
board is now complete.

Drill the front panel of the Minibox, using Fig.
4 and the photographs as a guide. Muke o strap

QST for



Inside view of a 420-
Mc. transceiver. The
plastic sheet that sup-
ports most of the com-
ponents is at the
upper right.

from a 7 X 3{-inch picce of serap aluminum to
seeure the batteries to the lower half of the Mini-
hox. Mount the send-receive switch, Sy, just above
the strap, bolting it to the chassis with the same
serew that holds the end of the strap. The switch
spring should be on the right side as indicated in
Fig. 3. Solder 2o, R3, I, und (5 on the appro-
priate switch contacts.

Mount and wire the handset socket, the speaker
jack, Jo, and the on-off switeh, Su. Mount the an-
tenna connector, J1, in the center of the top of the
Minibox. After counceting an insulated shaft ex-
tender to the tuning capacitor, (';, attach the
Plexiglas board and its associated components to
the Minibox with seven 6-32 X li-inch screws.

One end of the free soldering lug (located at
point A, Fig. 3) is bolted under the lower right
mounting nut of .JJ1. Cover the coupling loop (di-
mensions shown in Fig, 2) with spaghetti and sol-
der it in place. Solder RFCy between ('; and Sys.
Solder all remaining leads with the exception of
the transtormer connections. Bolt the transformer
to two onc-inch spacers. Mount these spacers to
the Minibox, keeping the black leads of the trans-
former toward the outside of the box. Finish the
wiring by soldering the transformer lcads.

Make @ whip antenna for the transceiver from
a 914-inch piece of No. 12 tinned copper wire and
a PT-259 coax connector. Bend the top half inch
of the wire into a circle as a safety precaution.

Fig. 3—Llocation of compo-
nents on the clear plastic

THIS SIDE

May 1962

(Rs 1 [Re ] sheet. One 3-terminal and
two 5-terminal tie-point strips
Ce Rg are required.
S
Ry
“
d
sznrcn SPRING ON
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Alignment

Install the batteries, plug in the whip and
handset, turn on Ss, und switch Sy to the receive
position. A hissing sound should be heard. Mesh
the main tuning capacitor plates half way and set
C’» to minimum cuapacitance. Position a 0-100
knob on the insulated shaft extender so that the
dial reads 50. Using a 432-Me. signal source, ud-
just, Co until 432 Me. is heurd at a dial setting of
50. Vary the coupling between the oscillator coil
and output loop for maximum sensitivity, retun-
ing C'; to keep the dial at mid-seale. Units ad-
justed in such 4 manner should cover about 415
to 455 Me. and be able to detect u modulated
signal of 2 microvolts. An unmodulated carrier of
50 to 100 pv. or more should silence the receiver
hiss.

A good signal source for calibrating the receiver
is a 2-meter transmitter. Its 3rd harmonics should
provide uccurate calibration points from 432 to
444 Me. Also useful, but normally not as accu-
rate, arc grid-dipper and signal-generator har-
monics.

T'o see if the ceceiver is working at its best, it is
advisable to try different values of £ and also to
try smaller values for ('s. This experimentation is
necessary becuuse minor variations in wiring, the
transistor and tube characteristics may cause
differences in performance. f the two units
shown in the first photograph, the receiver of one
required no capacitance at (‘s to give the same
performance and sensitivity as the receiver re-
quiring a Cy of 270 uuf.

DNue to different tube operating conditions, the
transmitter operates at a slightly higher frequency
than the receiver. This can be corrected with a
compensuting eircuit: however, too much power
is lost in the process to make it worth while.
If only one of the transceiver operators will re-
tune his dial to the sume setting after each trans-
mission, this deficiency should prove to be no
great handicap. The plate power input to the
transmitter should be about 0.2 to 0.25 watt.

Operation

In field testing two of these units, it was found
that at all times horizontal polarization was equal
to or hetter than vertical polarization. Our great-
ost DX so far has been a 30-mile line-of-sight
contact between (ilastonbury, Conn., und West-

-1y 2" -——‘——-T
i ]
f 3
wld oo &
V8 G} & 2 ¢ tha
e A [P
- @ Q
L=
A A ?A
i ¢ A
.- §f A. s
3
2% i
e e B [ B
= 21y ———ad
A -No.28Drill C-¥% E -3 x %'
B~ 4 D=~z F~1"x%¢

Fig. 4—Location of holes on the panel. The panel is part
of a 4 X 5 X 6-inch Minibox (Bud CU-3007A). The
square hole, E, takes the 4-pin connector (Cinch-Jones
5-304-AB) used to connect the handset to the transceiver.

field, Mass. Since we used only the simple whips
described in this article for both our antennas,
much greater range should be possible with beams
at both ends. Non-line-of-sight contacts will, of
course, be over much shorter distances, the maxi-
mum range depending upon the size of the ob-
structions and the antennas in use.

Most of the fun we have had with these units
has been on hill-top expeditions. One evening,
while looking for a certain high point in Massu-
chusetts, three of us were picked up by the local
authorities and escorted to the town police sta-
tion. We were accused of such crimes as building
unauthorized radio equipment, modernizing the
art of robbery through the use of a walkie-talkic
warning system, und stealing radio gear (we didn't
have a receipt with us for the parts used in build-
ing the transceivers). Justice did prevail, however,
and within one hour we were politely released.

Acknowledgment
My thanks go to WIFEA, Belden Morgan,
who helped a great deal in getting these diabolical
devices on the road. [as¥—]

e Strays (s

A rash of incidents concerning the urgent pleas
via overseas hams for rare drugs leads WODDX,
himself an M.D., to offer a word of caution. In
one specific incident, for example, it was reported
afterwards by competent suthority that there
was no evidence to support the use of the re-
quested drug for the purposes indicated. Thus,
this word of adviee from WIDDX — “Obtain
expert medical opinion before expending great
«ffort or expense in participating in medical aid.”
Your own physician will help you, or emergeney
information can be obtained from the American

14

Medical Association, 535 N. Dearborn St., Chi-
cago 10, 1llinois, telephone Whitcehall 4-1500. The
Department of Drugs of the AMA has avuilable
experts and a complete library for such queries.

Frederick Sera, W3UMG, engincer-in-charge of
WWYV since 1951, has received the Silver Medal
for Meritorious Service from the U.S. Depart-
ment of Commerce for his outstanding achieve-
ments in the operation and improvement of the
technical radio services from WWV
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Project Oscar

Keeping Track of Oscar

|
If you want to know about what time |
to listen for a radio satellite after you '
get the news of a successful launch, ‘
here’s how fo do it with a minimum of |
equipment and calculation. '

A wire “orbit'’ affixed to the supporting structure of a
rotatable globe makes it easy to predict
the times of future passes.

Some Simple Methods of Predicting Satellite Observation Time
BY RALPH W. BURHANS,* WS8FKC AND ROY E. RANKINS,* W8S8CWL

amateurs in the Northern Ohio area with

prediction information on the Oscar 1
sutellite suggests that most amateurs have very
little know-how in orbital computation or celes-
tial mechanics. It also appears that most of them
are not interested in trying to learn all this com-
plex technology in detail. However, many ure
apparently interested in listening to Oscar for
a variety of reasons. The problem then becomes:
How can the average amateur predict Oscar
pussage time for himself with a minimum of tigur-
ing and fuss?

Some simple methods have been devised by the
Sohio Moonbeam Project. The methods are par-
ticularly easy to adapt to low-altitude polar-
orbiting satellites like Osear 1 with periods of
90 to 100 minutes or so. It is assumed the pre-
dominant type of observation is one where the
satellite is traveling approximately north to svuth
(or south to north) and is either to the eust, over-
head, or to the west of the observer. The first
item necessary is a good imagination — or better
yet, a small dollar-store globe with 4 homemade
ring of wire to simulate the satellite orbit plane.
The ring of wire is mounted from pole to pole
around the globe so that the globe or earth turns
freely underneath.

OUR recent experience in supplying radio

Estimating First Observations

Rotate the globe until the orbit ring is directly
over the launch site. In the case of Oscar 1,
and probably future Oscar sutellites, this is
over the southern edge of California at the Pa-
cific Ocean. From the press and radio news serv-

ngesearch Dept., The Standard Oil Company (Ohio),
Cleveland, Ohio.

May 1962

ices we can usually obtain the launch time (for
Osecar I it was about 3:40 p.Mm. EST, December
12, 1961).

For simplification purposes we can assume the
satellite was in orbit over the luunch area at this
launch time and that it wuas going southward
toward the South Pole. We also obtain from the
news services sotne rough idea of the orbit period,
say 90 minutes. The earth turns toward the east
with the satellite orbit ring more or less fixed
in space, and the sutellite orbit ring appears to
advance to the westward as the earth turns be-
neath it. The satellite completes one orbit in Y0
minutes (our assumption at the moment). We
know the curth rotates 15 degrees of longitude
(lines on globe from pole to pole) in one hour,
w0 we rotate the globe 90 minutes to the east,
putting the orbit ring out over the Pacific Ocean
westward from California. If 60 minutes equal
15 degrees, then 90 minutes equal 2214 degrecs.
Thus the satellite will be roughly opposite the
launch site 90 minutes later, but now 2214 de-
grees farther west over the Pacific Ocean. It is
traveling north to south at this point. A few min-
utes eurlier, suy 80 minutes after launch, an ob-
server in Sitka, Alaska, could have heard the first
orbit as the satellite traveled west of this point
down over the Pacific. Most other observers in
the United States mainland would have been out
of range.

We can kecp rotating the globe in these one-
period or 90-minute increments. The sccond
complete orbit will place the satellite just west of
the Hawaiiun Islands. The third orbit (270 min-
utes from launch) puts the satellite opposite
Wake Island. One third the way back along the
orbit ring from Wake Island we tind the satellite
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roughly over England, traveling from south to
north on the other side of the globe. Thus observ-
ers near Iingland conld listen for this satellite
roughly 240 minutes from launch (or 224 orbits
times Y0 minutes .

If we coutinue rotating the globe and counting
orbits, we find the satellite just west of Chung-
king, China, on the sixth orbit. Hulfway back
tfrom this point we find the sutellite coming up the
east coast of the United States. If we haven't
missed 4 count this should be 51¢ orbits after
launch, and the satellite will be traveling from
south to north since this is the opposite side from
launch. Thus we can estimate thut for observers
in the castern United States the time to start
looking for this sutellite is 514 orbits (495 min-
utes), or 8 hours and 15 minutes after launch,
assuming a {0-minute period. This time is sur-
prisingly close to the actual first-observed times
for Oscar [ in the eastern United States.

Carrying this procedure of advancing cuch
orbit Y0 minutes or 2214 degrees westward, we
find the 14th orbit coming down over Lake Huron
and Cleveland ut roughly 12:40 p.ar. EST the
next day (21 hours after launch). We actually
observed the satellite (radio observations) at
an estimated t.c.a. (time of closest approach)
of 1:10 rat. EST on December 13, 1961. If we
had used the more aceurate period of 92 min-
utes instead of 90 minutes, we wou'd have esti-
mated the 14th orbit at 21 hours and 28 minutes
after launch, or 1:08 p.m. EST. This would be a
wzood estimate considering the metbod. All this
can be done very crudely with no corrections for
actual orbit injection time or corrections for
differences of latitude from the launch site. (In
this ease these would compensate for each other
and still give us about 1:08 p.ar. EST as an
estimate. )

Anywhere within the United States mainland
similar estimates for the 14th, 15th and 16th
orbits cou'd be made to within plus or minus 30
minutes of the actual time. All we need to know
is the luunch time and orbit period. Then after we
have made at least one observation, keeping tracic
for the future is 4 simple matter of making a con-
trol chart, or plot of the ubserved t.c.a. estimates
rs. the day of the observation.

Prediction Chart

Having observed the t.c.a. for orbit 14, und
knowing that the earth will rotate back to the
same time of day about 24 hours later, we are
ready to estimate the next day’s observations.
This particular satellite makes approximately 16
orbits per day, s> 16 X 92 minutes gives us 24
hours and 8 minutes later for the 30th orbit
{14 plus 16). Lf the satellite was neurly overbear
on the first day (orbit 14), then it will be 28 min-
utes farther west on the sccond day (30th orbit).
(‘The actual observed time turned out to be some
29 minutes later the next day.) In fact, on this
second day we can start observing the next earlier
orbit, the 20th, for this particular satellite. ‘This
20th orbit will be to the cast of us at Cleveland,
about Y2 minutes earlier than the 30th orbit.
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Fig. 1 —Prediction control chart for Qscar l. Dots indicate
observed times of closest approach.

We end up plotting each observation on a time
vs. day chart ag shown in Fig. 1. This is an actual
plot of t.c.a.'s for Osear I, and although we
missed some ohservations the chart is complete
enough to illustrate several facts about satellites
in general and about po'ar orbiting satellites in
particular. It is a simple matter to draw straight
lines between successive points and to extrapolate
the lines to the next day’s prediction of when to
observe. For this particular satellite it is con-
venient to connect points that ditfer by 16 orbits,
since this is about one day later. To predict
curlier observations we can construct lines par-
allel to a particu'ar set, but about 2 minutes
earlier in time. For Oscur I the trend of obscr-
vations advanced earlier cach day by about 8.9
minutes, taken over the whole of the observations.

A single straight line that fits all the points
best through the center of each group of observa-
tions gives us a quite accurate estimate of when
the orbit plane is overhead on u particular day.
This is shown by the heavy lines in Fig. 1. Lines
drawn through the very edges of the total of the
observations represent an estimate of the observ-
«r's horizon on the cast and west. It will be noted
that the evening observations have a greater
range of visibility than those around noon. be-
cause the satellite is near the apogee ab these
times and near perigee during the noon observu-
tions, for the duration of this particular set of
data.

Any point on the chart is easily converted to
orbit number by remembering where we started
observations, in our case the 14th orbit. So the
next day on this same orbit line would be (6
orbits later, or 14 plus 16 equals 30 orbits. The
previous orbit of the second day would be 14 plus
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15 equals 29 orbits. The c¢vening passes would be
figured from 514 orbits if we had made the very
first possible observation, plus 16 orbits per day
less the number of orbits advanced to the west-
ward since luunch.

From the chart or from observed t.c.a. differ-
ences we can obtain a good estimate of the period
by dividing the time by the number of orbits
between the two times. If we do this each day we
find the time of the orbit period decreases slightly
cach day as the sitellite slowly loses energy.

(Once an observer has started making observa-
tions of this sort, the chart itself becomes his
source of predictions for the future observation
times. Even if some of the days are missing, it is
possible to construct lines for many days in ad-
vance, for rongh predictions. Satellites with peri-
ods of U5 minutes or less have a habit of changing
rapidly so it is better to predict on the early side
of extrapolated times rather than on the late side.

This type of chart can also he nused with other

than polar-orbiting sutcllites. However, the polar
satellite orbit works particularly well since the
t.c.a. is approximately at the same latitude for
each observation. At Sohio, we find that we can
estimate the t.c.a. just by car, or by taking the
midpoint between time tirst heard and last heard
on a purticular pass. Such erude data are more
than sufficient for plotting and predicting well in
advanee. In fact, we have found that such a
chart wili often do a better job of predicting than
a celestial mechanie and computer facility, par-
ticularly if the computations are based on orbital
clements more than five days old. For the data
illustrated in Fig. 1, 2 19-inch vertical antenna
over a ground plane or a collinear vertical an-
tenna with very little directivity were used.

The authors would like to acknowledge particu-
larly the help and adviee of various members of
the Sohio Moonbeam Project, including Dr.
A. L. Jones, Dr. P. S, Fay, Mr. T. W. Petrie .md
Mr. W. C. Nichaus. ~ [A5&

‘&-Straysas

The certificate Hunters’ Club QSO Party for
CHCers and HTHers will begin 2300 GMT June
1 and end 0600 GMT Junc 4. Frequencies: c.w.
3575, 7030, 14,075, 21,000, 28,090; 1.t 3810,
7235, 14,250, 21,330, 28,800: s.s.b. 3990, 7205,
14,350, 21,440, 28,690. CHCers give report, nane,
state, county and CHC number with each HTH
QS0 2 points, CHC 1. HTHers give QSO Nr.,
name, state, and county with each CHC QSO 3
points. Multiply contact points by continents,
different countries, and states worked. Sum of
contact, continent, country, und state points is
final score. Logs go to Clif Evans, IK6BX, Box
395, Bonita, Culif.

Here’s the May schedule for the Air Force
MARS Technical Forum, meeting Sundays at
1900 (MT on 3295, 7540, and 15,715 ke.

May 6 — Rectifiers for Amateur Radio Power Supplies.
May 13 — Presentation of the 1961 Edison Award.

May 20— Novel Devices for the MARS and Amateur
Station.

May 27 — Applications of Drift Transistors to Radio
Reccivers.

STOLEN EQUIPMENT

On Feb. 18 a Central Electronics Model 100-V,
serial No 58, wus stolen from the Milwaukee
School of Engincering Amateur Radio Club,
WOHHX, 1025 N. Milwaukee St., Milwaukee 1,
Wisc. Any information on this equipment should
be sent to the club.

The Parma Radio C(lub is putting together
another edition of the Greuter Cleveland Area C'all
Boal:, the supply of the 1961 edition being nearly
exhausted. Help the editors of this elub project by
furnishing them (if you live in the greater Cleve-
lind area) with your name, cull, QTH, and phone
number. Send u posteard with the above info to
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Henry Bormann, W8CZDM, 4345 West 50th St.,
Cleveland 9, Ohio.

What may be a common expression to many of
us can be quite misleading to someone who is fam-
iliar with its popular usage. Ciiven a request to
supply the name of the publisher of “The TV
Antenna Designer’s Book’ referred to in the
ARRL Antenna Book, onc of our Technical
Department men was stumped. He knew of no
such book, and could not uat first locate the
reference the correspondent had in mind. Finally
he came across it in the following phrase from the
chapter on v.h.f. antennas: ““Ideas cun be taken
from the TV uantenna designer’s book . . ."”
Note that the corrected quotation does not use
caps!

This brings up a point that will help both the
people writing to ARRL Headquarters and the
staff man who answers. [n referring to an ARRL
publication, always refer to the edition, as well
as the chapter, page und figure number, if any.
Most of our books and booklets have gone
through muny editions, and so “thut antenna on
page 208" is sometimes hard to locate. Occu-
sionally it turns out, after hours of searching,
that the fellow is talking about a book he pur-
chased many years ago!

e

A ham and his wife in the Los Angeles arca
recently escaped death by the narrowest of mar-
wrins when un antenna they were working on fell
across a 12,000-volt power line. Please stop and
think for a minute before you get yourself into a
similar predicament. Switch to sufety!

Everyone wins in the Memberscription contest.
See puge 64A of April QST for details.
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o Begunner and Navice

Simple Wavemeters for V.H.F. Beginners
Get the Right Harmonic When Multiplying Frequency!

BY LEWIS G. McCOY,* WI1ICP

HIs article deseribes the construction and use
Tof some simple test gear for those amateurs

who like to build their own equipment and
are interested primarily in v.h.f. work. If you
have gver built a 2-meter transmitter, you prob-
ably realize how difficult it can be to know exactly
what is happening with the tuned circuits in the
rig. For example, on 2 meters, it is customary
to start off with an 8-Me. erystul oscillator, then
triple to 224 Me., and then either double or triple
again to 48 or 72 Mec., and then up to (44 Me.
Fven: though you build the trapsmitter from a
tried and tested cireuit, it is quite possible, in fact
eusy, to make mistakes in tuning the various
circuits, resulting in an amplifier working on some
other band than the one you want. You may
think the rig is working correctly, as indicated
on the grid and plate meters, but all you wind
up with is a log full of CQs without replies.
IZven more importunt, you are probably out of the
band and in violation of FCC regulations.

Let’s suppose you build a 2-meter rig from a
ST article. As we said above, it is yuite common
to start off with an 8-Me. crystal und triple to
24 Me. in the plate circuit of the oscillutor. Usu-
ally we have a variable capacitor and a coil as a
part of this tunk circuit. The problem is in mak-
ing sure that the capacitor is sct at the correct
point in order for the circuit to resonate at 24
Me. it can well be that there is enough range in
the circuit to tune vither to 16 Me., twice the
erystal frequency, or to 32 Mec., in which case you
would be quadrupling. You cannot depend on the
plate current meter *“dip,” because a dip will oc-
cur at each of the frequencics. To make the prob-
lem even more cowplicated, there are usually
several stages in a transmitter, and each must be
tuned correctly.

*Technical Assistant, QST.

There are a couple of methods of determining
which is the correct setting of each circuit. If you
huppen to own a grid-dip meter, the simplest
thing is to couple the grid-dip meter to the circuit
and check and sce where the circuit should be
tuned. However, many beginners don't have or
cannot afford a grid-dip meter. If you happen to
have a recciver that will tune to 24 Me., you can
always check the oscillator plate circuit tuning
with the recciver. You merely tune to the third
harmonic of the crystal and then adjust the tank
capucitor for the setting that gives you the loud-
est signal, and this will be the correct. frequency.
Be sure that the tank capacitor isn't at either
one end or the other of its tuning range when
vou get the loudest signal. This would indicate
the circuit isn’t tuning to resonance. However,
there is still the problem of getting the correct
scttings for the other frequencies, 48 Me., 72 Me.,
and so on. This leads us up to the purpose of this
article, a simple device that will help you deter-
mine the answer.

The simplest device for getting an approximate
idea of where a stage in u trunsmitter is tuned is
an absorption-type wavemeter. In its barest
form it consists of a coil and variable capacitor.
The circuit is shown in Fig. 1. T'he wavemeter
i3 noi 2 frequency meter in the sense that you cun
check exact frequencies. However, it is accurate
enough for checking frequency multiplier stages,
and that is what we ure interested in here. The
only place you are liable to be off in reading the
wavemeter would be at 144 Me., where the crror
is much greater than in the lower part of the tun-
ing range. At 144 Me., you can be off as much as
10 Me. It is an excellent device, however, at the
lower frequencies, say 72 Me., where vou can
easily tell if you are multiplying to the correct
runge. The coil and cupacitor combination will

This photograph shows the method of

mounting the coil on the capacitor. The

unit at the right is the high-frequency

wavemeter, and the low-frequency
unit is at the left,
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have a certain tuning range, the range depending
on the inductance of the coil and the minimum-
to-maximum capacitance ratio of the capacitor.

The procedure for using a wavemeter is quite
simple. Let’s suppose you have a circuit you want
to check that should be tuning to 50 Me. "'he only
indication you have is the plate current “dip,”
which you assume is resonance of the circuit for
the frequency you want. ‘'o check the cireuit, the
wavemeter coil is coupled to the coil in the cir-
cuit, cither by having the two coils side by side or
end to end. Next, the wavemeter capacitor is
slowly tuned through its range and at one point
the plate current reading will “kick.” The setting
of the wavemeter that produces the meter read-
ing change is the point where the cireuit being
checked is tuned. If the wavemeter is calibrated,
and we will show you how, you cun eusily tell
where the eircuit under test is tuned.

For 6- and 2-meter work, two wavemneters are
needed. The range of the first is from 21 Me. to
65 Mec. and from 55 Me. to 180 Me. for the sce-
ond.

Making the Wavemeters

If you are interested only in building 6-meter
gear, only one wavemeter is required, the one
having a range from 21 Me. to 65 Me. If you also
want to cover 2 meters, the 60- to [R0-Mec. unit
is needed. The wavemeters each consist of a single
coil and capacitor. If the coil specifications and
the sume capacitor as specitied in Fig. 1 are used,
then you can use the two tuning dial charts
shown below. They can be cut out of QST and
pasted on the capacitor mounting plute. Any
insulating material, such as polystyrene or buke-
lite, can be used for these plates. The plates meus-
ure 2 by 234 inches with a handle 4 by 1 inch off
one side (sce photograph).

When making the coils for the wavemeters,
leave some lead length, about 2 inches, ut each
end. Mount the coils as shown in the photo-
graphs. For the tuning charts given here to agree
with your units, the leads connected to the ca-
pacitors must be 24 inch long at one end of the
voil and 114 inches long at the other. The longer
lead is suldered to the rotor soldering lug, using
' inch of the lead for the conncction. The other
end of the coil is soldered to the stator bar at the
rear of the capacitor, ulso using !4 inch of lead
for the connection. This is the same for both coils.
Cement the tuning chart. to the insulating board
and mount. the coil /eapacitor combination on the
hoard. Set. the eapacitor at maximum ecapaci-
tance, plates fully meshed, and install the tuning
knob with the knob pointer at the low-frequency
ond of the tuning chart. Also, use an insulated
type knob, one that has no metal parts connected
to the shaft. I'his is to avoid any accidental
shocks when checking circuits and to reduce
hand-capacity cticet.

Using the Wavemeters

You've already had some explanation of how to
use the wavemeters, but some additional dope
might help. In some transmitters the only meter-
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- ) S
L, Fig. t—Circuit diagram of the

C ' wavemeter.

C1—-50-puuf. variable (Hammarlund type HFA-50-B),
Li—For low-frequency wavemeter, 21 to 65 Mc., 14
turns No. 18, Va-inch diam., 8 turns per inch (B &
W Miniductor type 3002).
For high-frequency wavemeter, 60 to 180 Mec,,
4 tums No. 18, Va-inch diam., 4 turns per inch
(B & W Miniductor type 3001).
ing is in the grid and plate circeuits of the final
amplifier. In such a case, you can tunc up to
where vou get grid current showing on the ampli-
tier. Remember, even though you have grid cur-
rent, it doesn't necessarily mean that it is or the
right frequency. Starting at the tank coil of the
osvillutor, couple the wavemeter to each circuit
in succession, tuning through the wavemeter
range, and observing the grid current as you do
so. At some setting of the wavemecter you'll get a
change in the meter reading, and this point will
he where the circuit being checked is tuned. (o
through the various stages of the rig, checking
to make sure each circuit is tuned to the correct
frequency.

When using the wavemeter, keep the coupling
us loose us possible between the wavemeter coil
and the coil of the circuit being checked. You'll
get the most accurate reading with the loosest
coupling that will give vou an indication. In other
words, the tighter the coupling, the broader the
reading of the wavemeter tends to be.

Another way to check is to use & visual tuning
indicator on the circuit to he checked. Such an
indicator consists of u No. t8 dial lamp (2 volts,
0.060 nz. ) and a loop of insulated wire about 14
inch in diameter. Solder one end of the wire to
the connection at the center of the bulb base and
the other end to the shell. The loop of wire is held
or hung over the ¢nd of the coil in the circuit to be
cheeked. The eireuit is then tuned slowly through
its range. At one or more points the dial lamp will
light up, indicating a resonance point. Set the eir-
cuit tuning ut one of these points. [f the wuve-
meter is then also coupled to the cirenit and tuned
through its range, you'll hit a spot where the dial

(Cantinued ni page 140)
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COMPILED BY ELLEN WHITE,* W1YYM AND JOHN LINDHOLM,** W1DGL

ser! Nearly 700,000 exchanges were reported

swapped over the November 11-13 and 18-
2 week ends, and it's probably more than a
million, counting stations who didn't submit logs.
Immediately following the sccond week end, logs
started trickling into ARRL Headquarters, build-
ing up steam as the days ticked by until deadline
duy when we were swamped with reports. Pie-
tured above, one of your Sweepstakes editors,
WI1DGL, struggles to dig his way out from the
avalanche of logs to hit Headquarters. All told,
the 2072 logs submitted represent all ARRL sce-
tions and the third time in the last four years the
2000-entry mark has been surpassed, with 1525
c.w. logs and 547 phones. The average c.w. entry
logged 390 QSOs, the average phone log 115 con-
tacts . . . umazing considering that very few
SSers can spare time for the full forty. We're
proud to present that overwhelming enthusiasm
in QST with the c.w. and phone tabulations, the
winners, soupbox, club results, pictures . . . the
whole shebang!

C.W. Highlights

New Englund always scems to come up with o
scorching close race, and this year Connecticut’s
old pro WI1BTIH nipped neweomer and last year's
certificate winner KIHTYV by a mere 13 points:
the clean sweep won this one. WINJL captured
5. Muss. with 157,601 points, while that N. H.

* A;ss't. Communicutions Manager, Phone, ARRL.
#*k Asg't. Communications Manager, C.W., ARRL.
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THE 28th ARRL Sweepstakes was u real gas-

multiplier was an casy one this year thanks to
certificate winner WI1IJB with 789 QSOs und
.l. host of Nashua Mike and Keyers transmitting

1203 N. H. Q30s. Not unlike many other SS
hopefuls, K1MVN, found Murphy’s Law, the
ereatest SS killer to lurk within the shadows of a
rig, the villain in his SS hopes. With apologies to
the original author, the following verse is courtesy
of KIMVN:

— Prescott ,W }// — VW \
4 N\
(*)‘,‘\ / WHAT NEXT... ) 4’




After 10 years of trying in vain to buck the tough N.Y.C.-
Ll cw. SS competition as W2HQL, a switch to Cali-
fornia's S.C.V. brought home the long-sought-after c.w.
sheepskin for WASTGY with 924 QSOs in 73 sections.
That's a whole lot better than the 14K in 39 hours in
your first SS, huh Joe? WASTGY's first love is DX
with140 confirmed and 273 from W2.

T'was the night before Sweepstukes
And all through the house,

One creature was stirring,

But he was no mouse.

‘I'he ham was rechecking
His sct-up with care,

In Lopes Mr, Murphy
Would not visit there.

T’was the week between Sweepstakes
And all through the house,

Qur hero was screaming

At children and spouse.

The final was smoking
.And perched on a chair.
It scems Mr. Murphy
[iad gone to work there.

T'was the night after Sweepstakes,
And all through the house,

Not a creature was stirring

Not even our mouse.

Qur hero was restless,
Deep down in his bed,

As nightmares of Murphy
Danced in his head,

The frayed, jangled nerves,
‘The rig he had burned,
Were vivid reminders

Of the low score he varned.

But give it all up?

Yuu cun let your fears rest
1Te'll do it again

In the "X Contest!

K2DGT continued his c.w. mastery of the
second call area with 1327 QSOs to his credit
and 238,801 points, fourth high contest score.
Many of the West Coast gang found usually easy
EN.Y. no lead pipe cinch to land, and if it
weren't for K2EIU and his 971 two-ways, many
would have drawn u blank on this section. W:-
DMJ triumphed again from N.N.J., as did
W2HDW in 8.N.J. In the midst of all the W2
activity, WA2NCE sighed: “What a job landing
W7KEV for my Nevada multiplier, especially
with & shaky AR-3, barking dog, and local key
klicks 60 over 9. Whew!” And K2MXA oifered
this brief description of the SS: “What madness!”

With the Frankford vs. Potomac rivairy Haring
up W3 activity, no less than 45 W3s topped
100K, yikes! W3MSR heads up the call ares with
206,043 with W3ALB winning . Pa. honors at
19K. How many got mixed up on the W. Pa.
twins, K3DFV and K3DFU?

What can be said about four-land with astro-
nomical scores like this being posted: W1KFC
250,938; W4DQS 225,570; K4GSU 200,933:
K4TML 200,250, K4PUZ/+ 192,060; WHJAT
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180,219: K4BAI 174,470 ete.? Vie Clark's 1377
QSO0s places him third high nationally. K. Fla.
winner W1DQS observed: “This was probably
the best turnout for SS from Florida for many
years. DX took a back seat for a change.”
Posting the contest’s highest score doesn’t
happen by accident. 1t takes a deliberate plan of
attack on the contest, with better than adequate
equipment particularly antennas, a few breaks
here and there, immaculute log keeping, and
plenty of opcrating savvy. ‘The one who formu-
lated that recipe for the highest score this vear
was South Texas’ W5WZQ with an all time 53
record score of 1576/73 for 285,621 points!
Diagnosing conditions, our new S8 champ and
winner of the Kv “Pappy’ Mayer, KP4KD,
Memaorial Award commented: “The 7-Me. rotary
put up a month before the contest really livened
up that band so that it beeame my best band both
week ends. When the Northern boys were having
their troubles with long skip at night, it was real
nice for us. During the daytime I spent most of
my time hopping between 20 and 15 meters, try-
ing to stay right under the m.u.f.” Congratula-
tions, Dave! It looks like that four-minute mile
type effort of 300K is right around the corner.
Also cashing in on that north-south path was
W5CWX, who narrowly eked out an Oklahoma
victory over K50CN, while neat and aceurate log-
keeping paid off for La.'s WoRUK. IXZ5s I'D and
DF caused 728 contestants to sigh with relief.
“Must have been the toughest competition in
L.A. in several years with W6SBB and W6IXK
constantly breathing down my neck. 'They were
still knocking ‘em off when I finished my 40 hours
before noon Sunday.”” But K6CTV held on to top
all W6s with 197,820. Meanwhile in S.C.V,,
WABTGY trampled some tried and true talent
in W6UTV and W6MVQ. In the islunds KH61J
dealt out 1000 exchanges to happy recipients, us
KH6DVD mused: “Am hopefully aspiring to-
ward sccond place. What else is there to shoot
for in KH6IJ's scetion?”” Bast Bay's W6PQW
scored a nifty 7 Me. one-band etfort of 109,550.
And many an entry bemouned missing Sae. V.,
one of the toughest to get this year. Said QST
author W6ISQ: *“Many people asked me during
133, ‘how was the show?’, referring to “The Two-
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This graph reveals how the top three c.w.

T

- SS entrants, WS5WIQ, WQ9IOP and
WA4KFC, stacked up against each other in

relation to operating hour. At the begin-

ning of the contest and most of the first

\ week end, W9IOP and W4KFC were bet-

ter able to cope with the high-activity
hours. However, particularly the second
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week end, WSWIQ sustained a steady
high QSO average, taking full advantage

of the iong-skip night conditions that ham-

pered the Northern stations. The horizontal
lines indicate the over-all QSO
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average for each station.
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Headed Tecnage Monster Mecis Snow White’
{in ‘Swcepstakes Comes PFirst,” Nov. OST).
Therefore, I thought you might be interested in a
quick appraisal of the show."”

Movie Review. ''Two-Headed Teenage Monster
Meets Snow White.”

The purt of Snow White was played most sympathetically
hy Miss Bridget Bardot. B. B. was completely unsuited for
the part and acted well slso. However, the two-headed
tecnage monster was a complete fraud. He was supposed to
have only two heads, but the mirror work was quite poor,
and his third head showed through quite plainly. From a
practical point of view, the monster’s three heads would
have been rather valuable for SS work ~— one head for phone,
one head for c.w.. and the third head for Monday morning
ufter the contest!

— RIS

In 7-land Nevada's W7KEV continued his
domination again breaking the 200K mark.
Always welcome sections to snag were these see-
tion winners; Arizona W7ZMD 161,010; Wyomn-
ing K7TQYG 117,250; Montana K7CTI 114,975;
Iduho W7BSP 104,913; Utah W7BAJ 87,630.
And happy indeced were many SSers to log
KL7BJW. . . . And if you think you got prob-
lems, here's one that K7JHA and W7JHA got
that won't go away: “W7JHA and T estimate 20
to 30 stations told us, ‘Sorry, OM, but we QSO
before,” und we have no idea how many didn't
answer our ('Qs because their operating aid
showed a JHA under the 7th area, even though
the underscore or cirele is supposed to keep it
clear.” -—- K7JHA.

“Dear contest staff: 1f perehunce 1 win the
W. Va. award, you better include my XYL's
name on the certificate or she threatens to sue
vou for alienation of affcction. 1f perchance 1 did
not win, she will not allow me to ¢nter next year,
and I will hold vou responsible. Did you ever
read ‘The Lady and the Tiger?'” - KSHID.

T T

Cheek the W. Va. tabulation and you’ll find
K8HID out front with 145,550 points. Your
certificate is on the way, Mrs. KS8HIID! Tops in
the 8th cull arca though was WS8NBK with
194,895 who topped 121 (!) other Ohio hopefuls.
This call ares also produced the nation's highest
Novice score with W. Virginia's KN8YBU 30,525
points, FB!

WOTOP and WIORQM sewed up Indiana and
Wisconsin honors in usual fashion with 258K and
203K respectively, with Larry's score carning
him 2nd high laurels nationally. In [llinois
W9ZAB, KOKDI, WIRCJ, and WOIPT battled
it out for the certificate with ZAB snatching it in
a real closc one with 176,453.

Dispensing 1072 Colorado contacts in all 73,
yielded high-0 rank to WOCDP with 195,640.
Luast year's Novice Roundup winner KOBIO
explained higs SS exploits thusly: “Didn't get
much operating time, because OM WOYCR was
on almost every available minute. Did get to
operite during mealtimes though. Pop sayvs next
vear's 5S the rig is all mine.”” OM W@YCR pro-
duced an cven 1000 two-wuys to win another
Minnesota award, while IK6SXA, still portable at
college, walked off with the lowa prize. And
understandably enough, KNOFNW asks: “How
about a crystal multiplier?”

It takes the top notchers to snag those tough
VE sections, but this year they were definitely
in there with full force. Three Yukon-N.W.T.
logs from VE8s DM BC und CW must be some
kind of a record and check those big scores from
Quebee, Ontario, MManitoba, and Alberta. “Tt
was my ‘magnus opus’ to crack 1000 QSOs.
Think I am the first Canadian to do it. Worked
a VES8 on phone who listened for my c.w., but he
had no key!” — W@AIH/VE3. Crack it he did
for a record Canadian score of 184,590. Others in
close pursuit inclnded VE2NI 131,040, VELJB
105,743, VESLX 97,380.

VESLX put Alberta on the SS map this year in a big way
with just a shade under 100K c.w. points. Antennas at
VESLX include a full-sized 4-element 20-meter rotary,
3-element 15-meter beam interlaced on the 26-foot boom
of the 20-meter job. Earl is formerly
VE8JW. XYL is VEGADA.

QST for



Snagging that West Indies multiplier is a good leg on the way to the clean sweep, and thanks to KP4BDS (left) with

73,868 c.w. points and KPAAWH (right) with 35,577 phone points, who dished out a combined total of 703 contacts
earning section certificates in the process. Seems that the KP4s’ biggest problem in the SS contest was DX stations calling
even louder than the stateside boys!

Phone Highlights

Phonewise the first cull area brought forth logs
from all seven sections. Tops among them was
WIHKK with KIKTH at the inike, bettering his
1960 vocal victory with 500 QSOs in all 73. He
credits the 40 meter beam, but it takes operating
savvy ay well to score over 00K points. New
Hampshire shows a surprising seven entries,
representing 1092 contacts!

The Atlantic and Hudson Division twos were
out in force with a repeat call-area lead by West-
ern New York’s K2GXT with 120,824 via 613/71.
K2TAP again led N.Y.C.-L.1. and bested 48 other
contestants with 460/65. The long familiar W2
John King Henry appeared on the N.N.J. scene
to add another section phone uward to his
vollection.

Topping 47 Eastern Pennsylvania vocalists is
K3DVS with 116,903 and section, Division, and
eall-area honors. Repeut honors too by W3ZKH
of Md.-Del.-D.C. and W. Pa. was easy to
find with at least 19 participants on the A3
frequencies.

Another winning phone performance by
K4LPW of Oak Ridge, who led Tennessce and
the 4s with 130,782. Said versatile Mel: “The
phone contest is just too hungry, and just had to
pound brass for a little while. Sure felt good . . .
if 1 could only keep up that 45/hour puce, hi.”
Over in K. Fla., K4WIS edged out W4USQ in o
tight one while IKXZ5SW turned on the heat in the
Canal Zone for a sizzling 544/65 — 4 real bonus
for section hunters. WiBVV reappeared to top
Va. und pick up the PVRC phoue award too.

Ted Wilds, KZ5SW, set out to determine if it's possible
to be in the top SS brackets on phone from the Canal Zone
on the high bands. Prove it he did with 544 QSOs for
104,910 points, a Canal Zone SS record! All QSLs an-
swered via bureaus so contact your bureau

if you didn't get yours yet, (USAF Photo).

May, 1962

Popular are the fives and a surprise too sceing
South Texas take top phone honors in the fifth
call area with KEMVK’s 702/67. Said our young
5th cull-areu leader: “1 wouldn’t have been able
to run up my high phone score without the pre-
contest advice of old pro K5JCC. Tips he gave
me regarding operating procedure proved in-
valuable. He is 19 and I am 18, so I guess we both
have a lot of contesting to do."” Not far behind
was Louisiana's WSKC with 625/72. All section
leaders in the Delta Division topped 100K by
healthy margins, nice going!

Oral doings were quieter on the coast with
KG6VGW of the Santa Clara Valley topping the
sixes with 84,5676, Both WB5BJZ/KH6 and
KH6DKI were on hand to dispense 674 Hawai-
iun-type two-ways, with the latter promising:
“Lost more in the pile-ups than in any other
way. Wait till next year when I go multiband.”
Look out! Back in Southern California W6UGA
led the Los Angeles verbalists with 512/68 and
69,632 points, bul victory was not easily come
by: . . . And two minutes after sign-off, the
rig blew up for the third time. This time the p.a.
plate choke was in shreds and I gave up in utter
disgust. It scemed as if the entire family of
Murphy’s Demons had invaded W6UGA, and
what can mortal man do against the occult forces
of the supernatural? So with a heuvy heurt after
30 hours and 10 hours operating time left, I had
to quit. It was with a glass of consolation and




wistful speculation of what might have been, I
contemplated the cruel adversity of fate and
resigned. I think that if I had attempted to con-
tinue, there is no telling what dire calumity
would have occurred.”

The biggest of the big scores in the phone
portion of the Sweepstakes was Washington's
W7ESK with 160,218 via 782/69, though vou'd
never know if from the way Rush tells it: ““ Phone
conditions were only fair in the Northwest
Division with no openings on 10 to the East.
Disappointed too with the lack of sideband
activity. Goofed on VES and VE8 and never did
hear W. Mass. or Maritime.” Further east Utah's
K7BLR proved a popular multiplier as were
three Wyoming stalwarts, K7IAY W7LKQ and
K7DUT. Montana, always good to confirm, wus
supplied by W7CBY and K7KDME.

As WS8AJW rested on luurels, umpteen past
awards and second slot in Ohio phones, K8NPD
topped the 8th call urea with 77,610. As usual
Ohio led the section turn-out with 52 partici-
pants. Michigan saw a tie for 2nd place with
W8FWG und W8YFE uarriving at 21,180 as
W8AEI trotted off with the award.

In nine-lund, another repeat performance with
phone honors to WYNZM, heading Illinois and
the Central Division with 407/72. KOPNV paced
Indiana with 61,560 and IX9HOL led Wisconsin
with 460 two-ways. School elub stations WOHHX
and WOYT multi-ops dispensed 730 contacts.

Returning to the phone SS wars after a long
absence is WOMLY with 156,366, leading lown
and the Midwest in a big way while posting the
svcond-highest phone score nationally. Dick
reminisced: “One of the best phone 83 I've been
in since 1935 when I won for E. Fla. us W4DVL.
I was national high in 1947 as W6MIY.” Hard
pressed was that Towa race with WOAXE with a
really fine phone score over 1001, WOPRZ came
up with all sections and continues to make South
Dakota news. A surprise for your SS editors to
note no 'og submissions from you IKansas phone
men. C'mon!

Ontario phone fanciers proved most active to
the North, with four entries tubulated. However,
VE3RM /2 operated trom Quebec to tully the top
('anadian score with 170 QSOs. A pleasure indeed
to note an entry from VE8BY to round out the
phone Sweepstalkes.
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Claimed as a new section multiplier probably more so
than any other SS station was K7QYG with 700 c.w.
QSOs, and little wonder why, being in rare Wyoming.
Loren is an old c.w. traffic hound holding several BPLs

under his ex-call WORDN, and former manager of TEN.

THE CLEAN SWEEP
WIBIH  W3EIV  W3TMZ WGBVM K8QJH
WIHEK* W3EQA W3WJD WGIXK  W8YCP
WIMHF W3GHM W3WV ~ WABNNJ WOGRF
W2AYJ  W3GQF KiBAI  WAGQEH K9IKDI
KeCPR  W3GRF K4BVD  K6SXA/8 WOLVR
K2DGT W3KFQ WiCVI ~ WABTGY WOPZT
W2DMJ W3HHK Wi4DQS  W6ULS  WYRCS
W2ESO  W3IIVE KiGSU  K6VVA  W9RQM
W2FXN W3JTC WWAT  W6YK WowI0
W2HMJ W3KT  WJKFC KiCTIL W9ZAB
WA2IZ§ W3IMCG W4LYV  W7GHB  WpCDP
W3ALB  W3MFJ W4YHD W7HAH WeMLY*
W3BES W3MSR WsCWX KJ7JHA  W@NCS
W3CGS K3NZV  KsMDX* WYKEV ~ W@PRZ*
K3CYA W30RU K5TYW W7PQE  VELZZ
WRDBX  W3PZW W5WZQ WSFGX  VE4IM
* Phone

The Clubs

Determined to make umends of recent contest
scthacks at the hands of the Frankford Radio
Club, the Potomue Valley Radio Club turned on
the blow-torch heuat this year as never before.
WAKFC tells how they did it: “The PVRC
paired off into two teams for an intra-club com-
petition, the winners to he treated to a free outing
at the expense of the losers. Team captains were
W3GRF and WHKFC. A toss of the coin gave
WAGRF first pick and then we chose onc man at a
time, as per small boys choosing sides for a ball
game. Naturally we went for the heavy hitters
first. It made for an exciting club meeting! At the
hulfway mark the total calculated potentiul scores
were within 1 per eent of each other! You might
want to suggest this stunt for other clubs. Our
club score will tell how effective it wus.” Those
results show PVRC breaking all existing club
records with 6,448,741 combined points . . .
that's averaging better than 93,000 points per
member, zounds! It takes a powerful lot more
than just lots of members to rack up u score like
that. . . . It takes plenty of good operating. No
soft. touch, to say the least, was the Frankford
Radio Club with 5-million plus, nothing to
pooh-pooh at. Coming from nowhere, the Florida
DX Club with but seven entries placed third just
under & million; that’s nearly 140K per man!
Other clubs on the way up the list are the Mil-
waukee Radio Amatcurs, Rubber City SS Hot-
shots, and the Miumi Valley Contest Soe. of
Ohio. In all, 96 clubs qualified, with 119 stations
earning speciul club certificates.

Disqualification

In accordance with Sweepstakes Rule #7, the
c.aw. entry of WOWNYV has been disqualified.

QST for



Soapbox

“(iot in the habit of marking VA after each W4/K+4 that
answered my ('Q and only had to crase it once, hi.” —
K6BH), . .. “VE1ZZ, who three wecks before the test
said, * Naw, no 88 for me this year,” was handing out number
425 when I gave out 236, Nuts!” — U"E1ADH. . . . “This
was my first phone SS contest and it was great fun. Hope to
wet in more time next year if I have a little less homework.

Club

Potomac Valley Radlo Llub
Frankford Radio Club.......
florida DX Club.

Milwuukee Radlo Amateurs’ Clu

3
Suffolk County Radio Club (3
Ohlo Valley Amateur Radio .\
r{}oux Clty Amateur Radio

Hronw High School of Seienc:
Order of Boiled Owls of New York. .
urder of Bolled Owls of New Mexico

Lake Success Radio Club
Tusco Radlo Club (Ohio) .

Southeastern DX Club (Fla.
Indian Hills Radio Club (Ohi
Waltham Amateur Radlo Assn.
Sloux Falls Amateur Rndlo (,lub . D
Laurel Canyon I)X
San Diego DX Club. ... ..
Ciermantown Radio Club (P
Roanoke Valley Amateur Radio Club (Va.
Ciarden State Amateur Hadio Assn. (N. J. ).
North Penn Amateur Rndlo Club,
Westpark Radlops (Ohio),......
(‘anton Amateur Radlo Llub (Ohlo
Westside Amateur Radlo Club (L
Badger .\mateur Radlo boclety (\\ ise.)
Inglewood Amateur Radlo Club. ... ...
Massillon Amateur Radio ¢ lub (Ohfo) .
Niagara Radlo Club,

Atlantu Boclety ot Teenage Radio Ops.
Kan.n.wlm Radio Club (W. Va

C‘hippewa Amateur Radio Club’ (()hlo)
Nashua Mike and Key Club (N. H.).
Radio Amateurs of Greater Syracuse
Chicago Suburban Radlo \mu
Hnm{cnters Radio Club (1ll.).

a Radio Cluhb (Ohio) .

[ entrul Michigan Armateur Rudlo ‘CGlub
West Suburban YMCA Amateur Radio Council (m)
Nittany Amateur Radio Club (Fa.y. ...
Oxford Clrcle Kadlo Club (P2.).

Forx Amateur Radio Club (N, Dak. Yoot
Amateur Transmitters Assn. of W. I’u..
Denver RadloClub. ., . ......... .
Richmond Amateur Radio Club (Va) ..
Radio Club of Tacoma (\Wash.
\West Philadelphia Radio Assn. .
Starved Rock Radio Club (11l.)
West Seattle Amateur Radio Club.
Detroit Amatcur Radlo Assn.

Kalamazoo Amateur Radlo Club (Mich).
Arrowhead Amateur Radlo Club (Minn.).
Mohawk Radio Club (N.
lumbus Amateur Radm Assn. (Oh10) ... ...
St. Louis University Amateur Radio (,lub (Mo
Motor City Radio Club (Mich.). .. ...
Metuchen YMCA Rndlo Club (N. J. .
Short Skip Radio Club (Pa)...........
Tinlon County Amateur Radio Assn, (N. .
Kankakce Area Radio Soclety (IL)... ..
Upper Arlington Radlo Club (Ohio) .
Ivy Ridge Amateur Radlo ¢:lub (Pal).
\Vaupaca Amateur Radlo Club (Wise.).
Watchung Valley Radlo Ciub (N. J.).
Prmldence Radio Assn. (R. L). .. . .

Chicago Radio Traffe Assn................
Haverford ‘Cownship hmvrxency Radio Net (
‘ri-County Radio Assn. (N. J.)

Plkes Peak Radio Amateur Assu. (Colo., )
West, Allls Radio xmntcur Club (Wisc.).
Irelmont Radio Club (P
Oak Park aud River F nrcst High school Radio Club (IM.).
Horseshoe Radio Club (}’8.) .. .. ... ...oove v
Milwaukee School of huglnccrlng Amateur
North Augusta-Belvedere Radlo Club (5.
Mid-Istand Radio Club (N. Y.
Lyons Township High School Radio C ‘lub (
Nuvier University ROTC Amateur Radio Club
Philadelphia \Wireless Assn .
Bell Labs Amateur Radio Club (N.
Gonset Radio Club .
Nutley Amateur Radlo boclcty (N.
Moses Lake High Schnul .\mutcur ltndlo
5 Towns Radio Club (N. Y.).
orest City Radio Club (Ohlo
Clay Dickenson ARLC (lowa) .
Brother Rice High School Amate
New Ulm Rndlo Club (Minn.).
8y rn.cuw VHF Club.
1 KAGJD. om'.

4 WRGKB, opr.

CLUB SCORES

liverybody wus nice but in a hurry." ~— KOFZT. . . .
“This was my first c.w. S5 contest and [ sure had loads of
fun. Boy, the QRM was treinendous, und quite a few called
me that I couldn’t copy through it. 1 plan to try even harder
next. year, and look forward to other contests. Oh yes, L am
a 17-yeur-old YL." -~ A4BWQ. ... “Fnjoyed contest
immensely. Unfortunately conditions very poor up here
hoth weck ends. If you gave a hulf point for every station
culled, [ would have really cleaued up' — VE8BC. . . .

Valid
Seore. Fntries (’. (‘.’. tinner  [’hone ({"inner
6,448,741 69 KFC
H,490,655 69 \\"i ALK
964,879 7 W4DQS
15 WILVR
13 WROY1
12 VRCIN
40 WAZHSE
28 K2ZY
i4 WHCVI
20 WOKrZ

Y WIKOR
14 K218
10 W2AYd

7 WSFJF
i1 WIRQM
12 K2DGT
10 WENBK

5 WABTGY

4 WS8IBX

4 K4BAT .

B WEALR WRIJZ

4 WINJI, e

9 WHSMYV

3 VLXK .

3 \VASBU\ L ..
15 K3MNJ K3MYL
oY S4LK I K4JQO

6 w201B .,
20 WHISA WIRPM
10 WRIDNM WRAJW
18 KyVLU K3MZT

5 W5BUK

9 K9ELT \\ 4\’R.l)/9

5 K6JBV VABGDS

4 KKRH'I'M .

H W2WOl

8 K4U1J3

6 IK8HID

S WSYPT

R
12

4 K9KD

6 WozZYD

2 WwyDUP

3 WRPX A

(3 KYDLWG
26 \W3NEM
1 RK3ITE

4 KHIVQ

4 W3YDK

5 RKYVEN/)

3 W4BZE ..

11 K7GPG W7IKG

S wauQv
1 WINIU WIRHV
13 K7HSB K7HYC

4 WRINS o,

R KRNHC

W2AG V

\vxnmv'

W31,
1 Ky BC

WA2
7 WABKG.A ¢
5 WAMYB

WSKCD
I\Dh\N/O

WAZFYH
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Sectron
. Penna.
Md.-Del.-D. ¢
SONGSL
W.NY.
W. Penna,
linois
Tndiana
Wisconsin
No. Dakota
So. Dakota
Minnesota
Arkansas
f,ouisiana
Mississinpi
Tennessee
Kentucky
Michigan
©Jhio
BN Y.
N.Y.C.-L. L.
N.N. L.
lowa
Kansas
Missouri
Nebhraska
Connecticut
Maine
F. Mass,
W. Musz,
N.H.
R L
Vermont
1daho
Montana
Clregon
Washington
Hawaii
Nevada
Santa Clara V.
Kast Hay
San lrancisco
Sacramento V.
San Joaquin V.
No. Carolina
So. LCarolina
Virginja
West Virginia
{'nlorado
(Ttah
New Mexicy
Wyoming
Alabama
K. Florida
W, Floridz
Georgia
West Indies
(*anal Zone
Los Angcles
Arizona
san Dicgo
Santa Barbara
No. Texas
(dklahoma
So. Texas
Maritime
Quchec
Ontario
Manitoba,
Saskatchewan
Alberta
B. ("
Yukon-N. W. T.

~

C. W. WINNERS, 28TH A.R.R.L. SWEEPSTAKES

Call
W3ALB
W3MSR
W2HDW
W2WOE
K3TWC
\W9ZAB
W9I0P
W9RQM
KolvQ
WesMV
WayCR
KsUSE
W5BUK
KS5RUO
KAPUZ/4
K4GSU
K8QJH
WSNBK
K2R
K2DGT
W2DMJ
K6SXA/0
KOYRQ
W@ARO
WONYT
WIBITH
WIGKJ
WINJL
WIEOB
W1ILIB
KI1LPL
WI1QMM
W7BSP
K7CTI
W7TMT,
W7AJ8
KH61J
WIKEV
WASTGY
WAGBRJ
WARQLH
WAGGIS
WOBVM
K4YEP
WaYFT/4
WIEFC
KsHID
wecbr
W7BAT
W5TIE

{7QYG
K{LNA
W4DQS
WAWEQ
K4BAL
KP4BDS
KZ5TD
K6CTV
W7ZMD
WAGBUX
W6ULS
W5DWO
W5CWX
WSWZQ
VE12Z
VE2NT
WeAIH/VE3
VE{JB
VESHV
VEALX
VETAGN
VESDM

Seore
190,165
206,043
173,250

46,250
112,003
176,453
258,030
203.616
123,025
105.293
180,000
136,706
179.640
104,193
192,060
200,943
160,418
194,895
171,998
IR ,R01
176,204
156,950
120,836
124,718

RA.179
159,231

YR,260
157,604
178,033
142,020
101,003

5,112
104913
114,975
125,528
110,486
144,000
AM4,674
168.630
128,243
123,589

70,639
102,930
126,788
148,086
250,938
145,550
195,640

87,630
130,410
117,250
109,288

25,570

138,863
174,470

197,820
161,010
162,180
176,876
05,992
164.250
285,521
58,984
131,040
184,500
105,743
13,812
97,380
23,328
7200

Transmilting Equipment
Valiant. . ...
32v3... ... .
DXI0U .. i
R('221; 64 H-6C1s-2E26-8078. .........

VFO-%07-R13.
HTI8-R1R......
Ranger-Clourier. . . .....oouvuvnviuinn.
BAC7-6AK6-6("45-8078.. . ... .. e
HT

Ranger-811A.
321
S2VL.L L
Apache. .
Ranger-4-

WT37......
Ranger. . ....oiiiiiiiininanns e
Valiant. .

Viking 11
(ilobe Scout 680-VFO 755-813. .. .......
VFEO-4-65A.. ... ...

1468 ... .. ... .
TBS50C-8078. ... ... .oovvninnn.
GAHG6-6CTAR-R07-4K27As. .. .. ..
Ranger................oiviin,
VFO-HT20.........ccvvvnens
VFQ-ATI-8138. .. ...ovvunnns
Apache. .. ........ooviiin
200V-4-1000A.........
KCO-807-4-65A. .. .....

Viking IT.............ooeae
Homebrew 200-600 watts. . ...
Viking [T.................

RANEEE. . oo
VIO-807-4K27 . ..........

BEVR

Lysco 600-813. . ...........
HT]’7 . ..

100Vs. ..
NX1008. .
Apache. ..
200V.....
Apache.. . ..........
Valiant.............
VIFQ-6146-4-400A . . ..
Ranger-813%

#AGTe-21526-807s. .
VF0-6116

Receiving Equipment
T5A4
7543
2B
HRO50T
NX100
75A2A
RME6900
HRO5YT
5X71: RME 5
HROSOT
Super Pro
HQtR0
SX101
R 15 (war surplus!
S5X10!
T5A4
7553
HRO60
X101
“HA1s
HRO
NC303; NC300
SXI101A
HQ160
T5A4
NC303
HRO60
HQI40X, QF1
Homehuilt (16 tube)
1A
Ning
Homebrew
SX100
HQI129X
SXT1

NC200; HI'10-20; Q Mult.

T5A14

HQ29X

T5A4

5408, QI'1, couy.
SX101A

Super Pro

aL1-3

75A2, DB23
HQI10
N300

7544

542

SX101A

T5A4

75A4

NC183D
SPH00X, P2A presclector
THhA4
HQI29X, HQ170
T5A4s

HQL70

T5A2

7541

HQ170
Mohawk
HQ170
HOQ170

75A3, Q Mult.
75A3

75A14

HQ170
Homcbuilt
HQ129X

Bandx Uszed

30, 10, 20, 15
80, 10, 20, 15
&0, 40, 20, 15
K0, 10, 20
|0, 40, 20. 15
80, 40, 20, 15
40, 10. 20
40, 40, 20, 15
%0, 40, 20, 15
%0. 10, 20. 15
R0, 40. 20, 15
80, 40, 20, 15
<0, 40, 20, 15
80, 10, 20

80. 10, 20, 15
0, 10, 20
80, 10, 20. 15
&0, 40, 20, 15
K0, 10. 20, 15
%0, 10, 20, 15
80, 10. 20, 15
R0, 10, 20, 15
w0, 10, 20, 15
80, 10,20, 15
R0, 40, 20, 15
X, 10, 20, 15
80, 40, 20, 15
80, 10,20, 15
R0, 10. 20, 15
X0, 40, 20, 15
R0, 10. 20. 15
80, 10, 20, 15
10,20, 15
80, 40, 20, 15
X0, 40, 20, 15
R0, 40. 20, 15
80, 10. 20, 15
10, 20, 15, 10
80, 40, 20, 15
&, 10, 20, 15,
n, 20, 15
R0, 40, 20, 15
20, 40, 20, 15
R0, 40, 20, 15
X0, -0, 20, 15
80, 10, 20, 15,
“, 10, 20, 15
80, 10, 20, 15
%0, 40, 20. 15
%0, 40, 20, 15
80, 10, 20, 15
%0, 40, 20

80, 40, 20. 15
80, 10, 20
10, 40, 20, 18
30, 10, 20, 15
80, 10, 20
80, 40, 20, 15
80, 40, 20, 15
10, 20, 15
80, 40, 20, 15
40, 20, 15
K0, 10, 20, 15
%0, 10, 20, 15,
Su, 40, 20
&0, 10. 20, 15
K0, 0, 20, 15
&0, 40, 20
160, 80, 10
S0, 10, 20, 15
X0, 10, 20, 15
20

0

[t was worth the whole phane contest just to work KHGGT®
~KP4ATWH. ... *“Wonder how much n.f.m.
uetivity there was in the SS?" -— KoVIG/a. . . .
phy’s Law played havoc with the station again. Last year
the v.f.o. rendered itself nscless. This vear the antenna came
down and the power switch broke, What's OM Murphy got

g

on 751"

26

R3ANIL . ..
**Mur-

in store for me unext vear? 1 ean't wait to find out.” —
*This contest separates the men from the
hoys. It's wreat to be voung again!'' - IW3EAN, . .
“Completed my W.A.S. with Hawaii, Washington, and
Idaho.” — A8LJZ. . . . “Why must the band onen when
the kids wake up, and drop dead as svon as they are ia hed?

QST for



PHONE WINNERS, 28TH A.R.R.L. SWEEPSTAKES

Section Call Seore Pransmitting Equipment Receiving Equipment Randx Used
E. Penna. K3DVS 116,903 Apache. ... . F . HQt1v 75. 40,20, 15,10
Md.-Del.-D, C. W3ZKH 87.435 Viking II, GSBI100. ........ N . NC300, DB23 75,40.20, 15, 10,6
SN WA2NEO 27,989 SO0, . e . HQ7n 75, 40, 20, 15, 10
W.N. Y. K2uXI 129,824 5100-100V . . 544 75.40.20,15. 1)
W. Penna. K3AHY 28,440 Ranger-813. . ... iiiiiiini e 5Xo8 75.40.15, 10,6
illinois {VONZM 87,480 32V1s; HT32 . 75A4; 75A2 75, 10.20. 15, 10
indiana K9PNV 1,560 Apache; 3810; 2E26s. 551 75.40,20,15.2
Wisconsin KSHOL 66,240 KWSL.............. . 75A3 ©5.40.20.15, 10
No. Dakota Kaviwa 18,450 Phasemaster-LAL. ..., . .. 2A 75,4(.20. 15
No. Dakota WoPRZ 87.162 $281-Viking KW.......oooooene . T552; 75A4 75, 10.20, 15
Minnesota KaviG/e K64 Signal Shifter-Eico 720........... . ~X99 10. 15
Arkansas K5ALU 109,935 Valiant, . .......ooooeiiiiin . HQ120X 75.40,20. 15
Louisiana W5KC 134,784 HT37........... e HRO7-GSB1 75.40, 20, 15, 10
Mississippi K5MDX 131,458 6(4-5763-6146-4-400A ; 5763-SB-10-4-400A .. HQt10-HC1C 75,40,20. 15
Tennessee KALPW 130,782 34 1 P D .. SX101A 75,40, 20, 15
Kentucky W4SFN 34,161 120 7NN e 2A 75,40.20. 15
Michigan W8AEI 32,928 0. € R THA2 75.40.20, 15
1)hio K8NPD 77,610 BAV3i8BI10. ... L e 5X96 5. 10,20, 15
E.N.Y. WA20CW KRS DX00B.. ... AN HQI10 75, 10,20, 15
N.Y. C.-l. L. K2TAP 87,750 Viking 11; Globe King . NC3u0 75,10,20, 15
N.N.J. W2JKH A6,916 812H, 24Gs Mod. .......... . {4-tube Super 75,40, 20
Towa WeMLY 156,366 32V2; 32581 TH5A4 75, 40, 20, 15
Missouri KOLTK 64,019 DX100.... Super Pro 75,40, 20, 15. 10
Nebraska W9JIDJ/6 41,992 HT37-813s. HQI29X 75,40, 20. 15
'onnecticut KiPNS 16,610 AIR7-813. .. T5A4 75, 40,20, 15.10
Maine WIDIS 11,638 Viking KW 75A4 75. 40,20, 15
¥, Mass. \WIHKK 108,953 Valiant; 3251 7553 75. 40,20, 15
W. Mass. WI1DXS 5,436 Valiant..............coceeen, (iPRYN 75
N. H. KIRTB 40,256 Pacemaker. ... HROU&A0 75.40,20, 15,10
R. L KITXK 578 Ranger. .. ..., HQU45 75.40
Vermont KIMVV 2,936 DX100. . SX110 10,20, 15
Alaska KL7TWAR 13,046 100V..... HQ180 75,40, 20, 15
{daho W75GS 28,143 Viking IL. . HQ100 0. 20, 15
Montana W7CBY 18,692 2V3... .. . K342, conv. 75, 40, 20, 15
regon W70GQ 41,085 GU08. ... S 7542 75,40, 20. 15, 10
Washington WTESK 160.218  100H: 32V3; 4X250Bs. . . ... L. A 75.40,20, 15, 10, 2
Hawaii KH6DKI 63,000 DXI100B. . ..ooivieinnnn HQ170 20, 15
Nevada W7YEC 12996 DXI00....eeneeeennnnnnn. .. NCIRD 75, 40.20. 15
Santa Clara V. K6VGW 84,576 Apache. . e o HQ140XA 75,40, 20, 15, 10, 2
fast Bay WARVNH 18.870 Apache. ... ...........0 Mobhawk 10,20, 15
San Francisco WAG6AUD 19.951 Apache............. 5X99 75. 20, 15, 10
Sacramento V. WAGPVT 18,093 Cheyenne. . ........... SX42 75,40, 15
San Joaquin V. W6TZN 28,500 Viking [, N300 75,40, 20, 15, 10
No. Carolina WAHEI 18,370 HQI129X 75,40,20, 15. 10
So. Carolina KAMSK 55,269 SXIi1 75, 40, 20
Virginia W4BVV £2,398 Mohawk; 7551 75,40, 20, 15, 10
West Virginia K8PRC/8 7344 HQI24X 7515
(‘olorado KJVGN 8,310 HQ110 10,20, 15
Utah K7BLR 11,365 T5A4 10, 20, 2
New Mexico WsMYM 101,184 HQI29X 75,20, 15
Wyoming K7IAY 15,842 SX101 75,40, 20, 15
Alabama W4DS 15,860 7544 75, 40,20, 15
. Florida K4WIS 81,710 Valiant. .. .. HQlooc 20, 15. 10
W. Florida KAZAC 15312 Apache. ... 7543 10,20, 15
Ceorgia K4MYC/4 57,702 Apache. .. HQI70 75.40.20, 15. 10
West Indies KP4AWH 35577 HT32............ 24 75,40, 20, 15, 10
('anal Zone KZ58W 104,910 KWM2. . i KW 10. 20, 15, 10
Los Angeles W6UGA BUG32  KWST. ..ot iet it ies e eiia e B 75,40, 20. 15
Arizona K7PXI 70,036 e RME15, conv. 75, 40,20, 15, 10
San Diego WOKBJ 22,216 HQI10 10.20. 15
No. Texas K57ZAL 1311 NC240C 75,40, 15
Oklahoma W5IWL 71154 NC300 75.10.20, 15,2
So. Texas K5MVK 135,474 5A4 75.10,20, 15. 10
Quebee VESRM/2 26,010 RWA2 75, 40,20, 15
O)ntario VESES 14,364 KWMI 20,15
Saskatchewan VESNX u60 ‘I'rio YR4 20, 15
B.C. VETVT 11,544 Ranger. .. HRO50T1 75, 40,20, 15, 6
Yukon-N. W.T. VESBY 2219 DXA08I3. . oeiieiiiiii s Mohawk 15

Don't know which madhouse was worse,’’ -~ W3NNL.
. .. “Sometimes I wunder why [ enter the S8, but I'll be in
it next year and try to obtain un accurate signal report.”
— KN3JHF. . .. *Hadgiven up on Vermont when W1QMNM
finally showed up. 1 got so shouk I almost didn’t send him a
preamble. 400% improvement over lagt year, but where
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was Sac., V?' -~ A8QLL. .. .‘'lsn't it about time for
sowe of the 5SS contestants to register a formal complaint
against the growing number of operators who are taking
ghorteuts in transmitting their messuge preambles? [ refer
to those, especially, who include only the lust lettera of
their call and omit the prefix and number, This wasn't
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much of & problem in the early duys when this eontest was
invented (hooray for the inventor!) and the only prefix was
@ W or a VE, but now with Ws, Ks, WAs, KNs, WVs cte
cte,, it isn't fair to us who cun't write more than 30 w.p.m.
{though we still copy 40) to have some of these boys hand us
only the last half of their call and then sail through the rest
of their message while we're still trying to remember what
his whole cull is,” ~ WD, ., . “Who has time to
ovperate 83 with a second operator like K8QEI? (check
Callbonk),"” ~— K8KP7., ., . “Glad to get 71 sections
but mad to miss \Wyoming, our next-door ncighbor.” —
WOETT. . .. “WAETT and WOLETU were hoth in the
NS this yeur and last yeur, lust yeur ags K7MTFT and KL7CIB
respectivelv, We worked euch other both years.” — WORETT,
. .. “Did not plan to enter the contest, but entered it as
always, us it is nice to hear how happy some stations are to
work little old Utah."” — W7BAJ. . . . “Hope | helped
make Wyoming a little less scarce. Working with pile-ups
was kinda like being rare DX."” -~ A7QYG. . .. “More
5.8.b. this year, mainly on 20. To make a hig score you must
be able to operate buth a.m. und sideband.” — K5 DX,
. .. “The usual question: where were the VE8s? Never
cven heard anyone working a VES let alone hearing one
myself; but ncighbor und SS competitor WOIPT said he
worked ope when I was only 4 few ke, down the band from
lim. So close yet so far, Think I worked all the i‘rankford
and Potomac boys. They sure were thick." -— IF9CLIT.
“Woe is me! I've got the 72-scetion blues. Missed
\Es " WOILPT. . “'T'ried to land VE8DAMI for 73,
but couldn't get lum — IW9LNQ. . . . “I guess all the
VESs were out hiding in the woods both week ends.” -~
IF9Y' YG/9. . . . “This year the operating time was spent
in an attempt tn “nr]\ all sections and luck was with us. This
is the tirst time it’s been down here wfter many years of SS
operating,”” - WaNWron. ... “Ten phone wus dead. Last
year it was the northern lights. The surprising thing, how-
ever, was that I heard more (fanadiansg this year. For the
tirst time in 7 vears of S5 contesting, I worked VIE4.” -—
WSIWL, . .. "My finst 88 phone cuntest and the use of
CMT was FB!" - IT408Q. . . . “ A baby wanting atten-
tion for 5 to 30 minutes nearly cvery 3 to 30 minutes made
continuous operation impossible.” ~ W5 AC. . . . *“First,
time on the air since 1955 as former KLTEVR., Ironically
after years of unnual participation in Alaska, I did not hear
u single KL7 or VER." — WSGJE. ., . *1 had had my
weneral for three months upon hearing of the contest., I wus
really impressed by the enthusiasm shown and also the
eourtesy of many of the amateurs during the contest. So
many of them complied with my plea to QRS."” — K5FQJ.
. It wus u curious paradox to ohserve at this distance
the pronounced tendency to over-cuncentrate in the most
active portions of the bands, and the relative avoidance of
spreading out. This generally results in such severe QRN
that few stations can be singied vut long enough for success-
ful SS exchanges. it was fantastic to note, the few times
stations could be discerned in these pileups. that Y0Y% were
calling (‘Q S8 simultancously: those thut weren't were
strugeling to get repeats and tills or regain contact lost. due
to QRM. Note to neweomers: Mere frantic C!Qing won't do
the trick. One has to communicate, not broadeast, 1f it's
imitation of the big scorers you'd try, watch more closely;
they listen too! The fact that they can succced with CQs
hinges on operational ability aud really outstanding signals.””
—~ KHEDVD. . . . *Noticed lots of two-letter-call (¥Is
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Stashing away Michigan c.w. section honors for the second

consecutive year, KBQJH swapped 883 exchanges in all

73 in the process. Bob moved back to W8-land in 1959

after holding calls W8OMT (1933), K2ALS, and W3VDY

where he was president of the York (Pa.} Radio Club.
Member of DXCC, OTC, and QCWA.

NOVICE CERTIFICATE WINNERS

KNIQQFE KN3PSU WN5ADB KN9DRJ

KNISGY WN4AAL  WV6PQD KNIGZE

WV2QZL WN4BEG WVGRIN KNOGLQ

WV2TMW  WN4BGD KNS8BEG KNeLIU

KN3PJX WN4BYR KN8YBU KNOJWN
WN4CBEF  KNICK.\A

operating this S8." -~ W2KAKT. ... "“The physics de-
partment here was conducting a low temperature experi-
went with helium-3, which was resonant around 7 Me,
Everytime they would get it down within one degree Ab-
solute, we would go on the air and heat it up again.” -~
I2CX .M. . . . “Lots uf fellows said they were glad to get
Arkansas multiplier.” ~- W3RIT. . . . *“'Thauks for B
phone reontest.” — KSMNT. . .. “Onece after a quick
C'Q SS I got a weak cull from what I hoped was a K75 (1
copied u Z und a 5 nnyway). After a few repeats it turned
out to be a Z35 who must have thought I was calling CQ
ZS1" —— IWA6AYU. . .. “Tried to work all sections on
40-meters, but worked only 71. Had to go to 20-mecters for a
couple of seconds to get the other two.'" —~- IWAGNNJ. . ..
“Tt was a real struggle to keep my XYL K3BLG away from
the rig long cnough to get in my time." — AZAHY. . . .
*1 must say I was real pleased with the results I got witlh
only two crystals, one for 80 and $0." — KIKSH. . . .
‘““Some uperators surc had svme weird characters coming
from their antomatie keyers bought just the weck before.”
- W8BOYI. . . . *“Phone bund conditions sure are worse
in Michigan than in Connecticut,” — W8AEI/WIYIWI,

. “This is my last SS from the South Carolina section,
Its been a pleasure to operate from a hard to come by
gection, and will look forward next year to working all the
swe stations from my home in Kunsas.'" — WOYFT/4.
. .. “Score is not enough to win, by far, but pleaty to
mauke lots of operating fun.”” — W4FZG. . . . “Udid what
I ¢ould to make Idaho heard in the SS. I'll have one wore
vear hiere before the Navy sends ine some place else; it's
buund to be une of the larger sections like Va., 18, Mass, or
. Pu,” — i7BSP, . , . “Worked WIIJB for my 5HUth
state,” —— K7JRE. . . . " liverything was going great until
Sunday morning of the sceond week cnd. 130K looked in-
evitable and a handsome score it would he for 40 watts.
Then bang, the receiver b.f.o, burned out, and making solid
()S0s suddenly became like drageing elephants to market.”
WAREBR.
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C. W. SCORES W3BKE
Twenty-Eighth Sweepstakes Contest K3JQU

\\'AZLJ)(‘ R.026- 523:5&1{-35

Scores are grouped by Divisions and Sections. . . . The | W3FRZ/3
operator of the station first-listed in each Section is award \\"iNN(l\)I
winner for that Section unless otherwise indicated. . . . K3GVE
Likewise the *power fuctor’ used in computing points in W37.Q
eiwh acare ig indicated by the letter A or B. . . . \ indi- WIWU
cates power up to und including 150 warts (multiplier of | K3GZK 17 16
1.25, e.w.), B over 150 watts (multiplier of 1). . . . The K3JJA “"'3.‘“" 'E -43-\-2K

! A . ! K308X 21
total operating time to the nearest hour, when given for WAPRC 5
euch station, is the last figure following the score. . . . %3?870 l‘
Kxample of listings: WSALB 100,185-1042-73-A-40, or final | 311705 5
gcore 190,165, number of stations (042, number of see- W3UE 4
tions 73, power factor of 1,23, total operating time 40 hours, Ww3QO ";
. An asterisk denotes Novice certiticate winners. A dou- WHBLO/3 i li
. ; hnician certificate wi . i 4~ 39-15-. )3
ble asterisk r%onotcs Te(hmcxa.n. certificate winners le}(x WAGQF (8 onrs) \"\’2(1“11\0 v
operator stations are grouped in order of score following %-1011-73-A-40 GO (K2 KGQ  BSX,
single-operutor station listings in each section tubulation. W3FYS (WSFY% W6HOH) \V A2KQK)
K15- 906-71-A-37 128,333 727-7T1-A-40
W3YSH (LSINM W3YSH) W2C\M (:,;\I\WR. W2AZO,

468~ l 39-53-A-20 WA
162-40-4- 5 | K3MTC (KS* I\I X M
1 pis

ATLANTIC DIVISION WINOH

M ) 673~ 563-83-A-33
Y48~  43-19-\-15 | W2TAB (hZBbF W3TXL
&

W3KVQ ),
Laxtern ’ennsylrania . 2\ X,08(0- 273-56-A-21
WRALB. 190.165-1042-73-A-40 | RAEVH Southern New Jersey WA2CUZ (W2TOP,

W ?HF{I\ ]g4 K73-1013-73-1-39 [ W3LMT, W2HDW 173.250- 996-71-5-40 wWa2C LZ)

WHBES 77481~ 973-74-1-35 | K3MCO W2QDY 115,740 643-72-A-3% 2,885- 200-46-A-25

WEWJID 170 090- Y35-73-1-40 [ K3 W3DVF/2 K2MXa !AIA\I\& WV2ENC)
' 6,075~ ¢ T3-

104,190~ 604-6‘)- A- 5,015- 139-44-A-31

3ISZ
50- 770-70-A 10 | W3MGF 2

1.98%- 4
l'l()- 720-73-3-: H 950~

'3IN! G a0 wavTe : ‘Y{gl}}y }28f2?: P (; It’extern Pennsylvanta
WEMWC 149,310~ 83 72-\.40 K3BPQ WAZHSP  8%.200- 7 | KSIWC_ 112,003~ 634-71-A- 40
' 3CGS 1 3-A- $3J8 WA2MEQ 72.640- 0| W3YDIX  83.835- 4¢
W3CGS 4x 190- 812-73-A-40 | K3JS WAzl Q 7 ? WANRE  Fo3e
2

T
‘z WIKQD
0 | K3KMO 9(0)- 35
5| W3ANEM 45,265
\\’.:ﬂ 1(F 45 803— :

W 41)\ T/3 108,330~ £29-69-A~3
K3JCT 105,060~ 618-6%: A~35
W3nQX  101,563- 625-65-\-1%
W3IKDF 100, 05U 58(- 30
W3DAO  41.RO0- A10-72-A- —
K3ALD 37 809- 510-69- \-25
K3JGJ S6,700- 578-60-A-33
K3ANU  R6,180- 556-62-.
84 .50{- 505 67-
.4 2 71

p B 5

39, {2.{- 477-42—\-15

38190 268-57-A-21

36.960- .41)»484 A-30
250~ 250-58-

’i 186-59-1-10
224-48-A-2N
115~ 2‘)- A~ } 3
Y9

i
2,197- 500-73 39-20-B- 9
£a.000- 168-fir-A-35 563 27 slao-acnt
bR 18-67-4-21 WinAU (W2s 18X 30 9511-A ¥

15-13-A-10

91- 742-69-A-37 | KN 8%~
WA2KVP (wuu KVP NGS) | KN3PML  303- 12-11-A- -
197-40-A-30 l\NJl'Yb/J m- R- f-A=- 1

: o WAZKBL mm%"w‘&ffxﬂg Rt s renm 74!
WAMIZA (4 oprs 3,81 -B- <3s
V- . . 74.005- 482-60-A-40
W3AHX (‘1‘3“020}-&03- S Western New York K3CBF (2 oprs

oW 14
175- 579-71-A-40 | W2WOE  96,250- 550-70-A
G it K2KW7Z 74,538~ 446-67-
K3LYl ‘“‘“’1’70‘_ aNER) 37| K2INP 68816~ 509-64-
B W3ABT (5 f)hl‘h )
KANUN 50,453 320-62-4-29 1.570- 42'1~ﬁ?¢~ A-31
2{3(}}12 50 ’H?— 406-6)#}%14 K3HUA (h38 HUA IAN)
3J, y

-32 44, 888- 303-59-A-38
3 | KSDEJ (KJDM WJ3RBH)
37,076~ 302-62-B-35

sso—s’» A-20 15.679- 170-37-A-26
314-59-A KN3OAR uxN.h, (MR o;.z.\[)
Ard. -nel -n c
W3MSR

‘l’(lﬁ 04}-1 130-73-A-40

140,346
WAMFJ 139,156
WIIYE 134,320~ 7.
3 131,400~ 7
127,663

WANHX  26,000- 2 29
25,793- 181-57-A-25
4,265- 2] 1-46-A-12

9-43-1-21

110.160- 612-72-A-39
(04,913- 60U-70- «x-zz
103.759- 604 3
100995 ggg;g,g;;;;‘.{g DXer WOULS with 270 countries confirmed led Santa
91,72(0)-_ gég-ﬁg:\ %(; Barbara in a big way with 176,876 c.w. points. If you
sa.b 7 k'.“ think this is a lot of gear, you should see the other picture
‘g ‘g o Merle sent in showing the maze of wires

K3MZY ,3 408- 413.71 A,.34 connecting it together in back!

3’

255~ 222-3 ¢
20,680- 176-47-A-234
20,540~ [58-52-A-26
¢ 146-54-\- 9

K3J
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CENTRAL DIVISION
Litnols
W QZAB 176, 45-5- ‘467 73--\ '{5

.Z )-6 6
253-60-A-23

WOHPG  27.950-

WOMAK 36064~ 245-59-4-10
KISLK 625- - 20
KOU1Y P 32
WOWIO 30,660 211-73-B-15
WIYDQ  2x541- 194-59-A-17
WOAGM  37.000- 200-54-A-L1:
WONIU 1

576, 1-A-:
K9RVF 21,038 191-45-A-2
KYEEC 0,160- 210-48-B-
KOTNA  19.500- 158-50-4-

153-62-1-

KUSCP 1.!00—

fidas

KD v 1020~ ss-l)fA 12
K9Z8Y BRR-
KN9GSD 304~
K9WX 280
KNY9DVK/9 76~

DVK/S 6= 5-
K9YAX (K93 UT L YAX YAZ)
25,645 223-46-A-30
K9BSF (K93 BSF WVD)
7290~  R1-36-A-15
K9IDS (l\QIDH \VNQ\ A)
Y- 48-19-4-22
WIEJX (hQUIT \VI;IQ&U\)

Indiana
WITOP  258.030-1441-72-A-40
WODMU 114,750- 675-68-A-39
KI9LVK 59 %30~ 386-62-A-~39
KIRGM G915 & 2

KNIIN 753- 2
I\QUAN (KYs H']‘Z WZL)
101,250~ 563-72-A-48
WIYB (3 ODI‘S )
469-71 A-29

248~
KIDHN (KQH DHN WWT)
43,088- 392-45-A-38

N isconytn
WIROM 203.816-1117-7:
18,625- A50-

KIKGA 11U -
KIDAF  72.675-
KOJXW 71,060~

70,811-

82,388~ 416-62-A
52,080~ 331-64-A-18
51.870- 364-57-A-32
361-58-A-38
376-68-B-14
300-62-A-26
27 18

Winning three SS section awards from S.C. in the past
two years (phone and c.w. in 1960) plus the Kansas
award in 1957 rates the SS popular for WOYFT/4 as
well as those who appreciate getting the S.C. multiplier.
Carl, who is with the Air Force, expects to be back in
Kansas for the '62 contest, where we'll be looking for him.

30

KNOGTH 1734 40-19-A-20
WILTD 1700~ 34-20-A- 10
K9BCB 488~ 45-17-A- 4
WNQAVZ 1056~  44-13-A-15
K9QDR R71- 21- 17- - 4
KNQF\’VM 214- 10- &
KI9VER 175-
WNYAUY 49- B
W4VRD/Y b 1- 1-A 1
WIYT (6 oprs )
9,720~ 694-72-B-33
K9WIE (rxgs 4NO W

0,948- 175-4)9—\ 18

DAKOTA DIVISION
North Dakota

hDIVO l’d 025- 704-70-A-36
KO0Os 238~ 3386-65-
KL\Q\VY sx.mw- 353-6
KOOSW 58,080~ 464‘6
ORHE 6.:34:3- 3 p: 38
KPMPH  40,013- 29%—55— A-15
WoCAQ 13,160- 112-47-A-14
ORS3A 11,121~ 114-41-A-11
KOEIA 7415- ¥7-38-A-14
wvusc (6 oprq ) l
1,803- 4%4-83-B-34
South Dakota
WOSMYV 105,293~ 751-71-B-3%
\ngﬁﬂ. 825~ 854-65-B-2

2,104-
K9ZTV 151~
WNOAGD 715-
WORRN 132-
WORWE a0

Minnesota
WOYCR 180 000—1000-72«4 49
KoIDV 140, 5-69-.
KolJL ll4.310—
oV . g

KAAYU
WYYC (8 oprs.
. .680-
WYOEZ (4 oprs.)
31,710-

533-72-A-34
233-5(-A-33

DELTA DIVISION
K 1 rkansas

KaW 97»7sx- 1(':.5- :x- A—IS
R5VON (K5VON., WNskMQ)
7875~ 90-36-A-17
Louistana
179,640-1002-72-A-37

176.968-1034-71-A-138
176. 925—1041~70— A-38
94 578-67-A-48

WS5BUK

9
<
w

SO TN
P
1
U‘

24-62-A-31
67—66—A-Z7
531-70-B-36
253-48-A-30
248-A4-1-31
"199- T 1A11-A- ~

Mdississippt
K5RUO 104, 193- 606-71-A-40
<5WBL 99,400~ 570~70-A-40
WHERMF/S 9') 138~ 568-70-A- —
K50TI 20000 175-4%-A- —~

UH
W5M XQ

KS5FNV K580~ N¥-39-A- 8
WNS5ALL 495-  20-12-A-12
Tennessee
h4PUZ/4 192, 060-]06‘%72- A-40
K4ANM 170.640- Y83-72-A-40
W4WZb 154, th 'JUU~7|-A-40
K4RIN 149, H42-72-A-40
W4SQF 3- 495-71-A-37

4PK 58 2 4:35~54-1-40
WA4YQR 32,175~ 234-55-A-18
K4AK .5.3.052- 181-81-B-17
W1HOS/4 20,720~ 148-56-A-14
WAZIY 12,350 124-40-A-14
F\4LP\V X750— 100-35-A- 2
K4H 6 5= 31-A- 6
\\ N4(‘BF* 2970- 44-27-A-17
N4ADH 1075~ 27-15-A-22

GREAT LAKES
DIVISION
Kentucky

K4GSU  200,933-1 l !()—73—A 38
3,806 515-73-A-22

Ww4CvIl
W4IRQ ,700- 520—6‘) A- 22
\V{O‘\I W 85,718~ 520-66-A-30

NIX/4 14,400~ 145-40-A-19
K ZR Y154 100-37-A- 6
K4EMX 7955- H7-37-A-12
WN4AGH 1350 32-18-A-
Mitchigan
K8QJH 160,418~ 3¥%3-73-A-40
WRFAW 151,850 K43-72-A-4
WEAPN 13R5134- 792-70
X 127,800~ 720-71
114,300- 635-
112.390- 643-71
112,560~ 67
{lﬂ 385~ 669-
)

6.
4,720- 748-70-848
7.902— 772—0 ,;'R"”;

5775~
< doge. BT
KBZOA  yuo- 76-21-A-10
KEQRT =~ 2873- 50-21-A- 8
wyeavu/s 1296— 33-17-A-33
WANBN  1080- 30-18-B-10
' sx~jz
K8QHRW
8CV
KSMEG
WEZHB
WHRIVK
WERTT
WRBNF

b)
N8ZXQ 45+
K81:PZ (1{837L11%)_Q2 I)
NG-68-A-2!
WS8CDY (7 oprs.) 2
2K,186- 275-41-A-40

Ohio

44175
WHIDM  $2,840- 272-63-A-28

QST for




One of Canada's most reliable contest entrants, VE2NI,
tallied 2nd-high c.w. VE score of 131,040. The VE/W
Contest and the DX Contest have been his gravy both at
VE2NI and as operator of VE3UOT. Ambition is to beat
VE2WW in just one DX Contest and then retire
to v.h.f. (Photo by VE2AXY).

421-51-B-31 | K2IAD  131.425- 751-70-A-40
261-64-A-21 | K2ZYR 125,581~ 710-71-A-40
300- Z-A-?l) }%.2&21‘.]% 11

1

5.

9,850~ 705-6%
2R6-55 09,: 625-70-

6.12-65-A-66
~29 » b ! ’x73-h6-
216-h2-A-30 | W2HMJ 91,250- 500-73- 25
233-57-A-18 | W2IRV 81,600~ 48(\—68-4\-2’5
254-51-A-25 | W2CWD  78,275- 505-62-A-30
20()—(’12-A-l 3| K2JOK 6,073-
3¢ W2MUNM 338- 439-A¢
WAZBWO 70.913- 465-81-A-3:
WA20ZG 69.750- 465-60-A-24
W2D1D

WAZ20KO (WA2: MTX OKO) | WpBSY
8- 175-38-A-20
WA2JLL (WA28 JLI PMP)
,615- I60—$7—A 1R
WA2LKY (\V AZN LKY &JF
41 l.’f37~A-16
wvasvy (\\’V2R %4 ;FZZGB)

005
WA2KDX (WA2s OHI)
1545-  Bh-12-A-15
Northern New Jersey
WZDMJ 176,204- Y67- 73-A-38
54,850 947-70-

51,340~ 402-68-A.
86¢ 3(16—58—A

267-59-A-22
338-50-B-20
210-6R-A-19
238-60-A-11

DJ
K(DWWO (4 oprs
43-6 36 (),62° 5- 274-50-A-38
- 43R-67-A-28
400-69-A-21 Kan.mx

: T35 | KOYRQ 120,836~
3?22‘,*2_12 KOBRHN  75.900-
9. N

W2DUN
WA2QGU 21,000
1 A-40 | W2UAL 19,000~
74-44-A-15| W2RDD  I1X.213-
ORI Wk e
-41-A- § 2TNI 000 %
100-25-A-13 8.500-

R6-28-A- 4
101-23-A- 6
R6-27-A-16 o
"rj“—g: 3 3313~ 54-25-A-10
L 6‘ ) S = 29- A~
76-29-A-19 WESPF 2558~ 47-22-A-10
an-45-a-12 Missourt
fo--A- 9 WOARO 124,718 723-69-A-49
16-23-4-23 GV WHFLN' 00.360- 576-6

28-A W2ENW & 617 16 | WPKCG  95.584-
’;(“Z;“};,.AI.T WELZ v Ronn 215 1R3-42-A-11
5:3-2R-A- 4 -4

60- 142-52-4-29
135-49-A~16

K2JTW
58-27-A-10 | WA2IMH
60-26-A-11 | WA2PJL  7758-
10-27-A-13 | WA2LFU/2
gg--’-"—f\- 91 W2MDM 736

SExnmSSEXBS

1o
B

[
ST | ND ) DT

% | KA W2UrQ
1| K2HTX WaEsL
4| wecs W2LHN ;
8 waiAs WAZCWA 94-2K-A-12
8| WV2URD
8] WAZLIN
2| WV2RI'L
=1 WA2DET
KNTHA (6 oprs) MEDE Wang
K¥' op : TID
17. 120- 217-32-A- - | K27.ZC du-22-B- 7 | WAZIOX KPAXU/P (8 opr:
KXWBL (3 oprs WA2QIU 57-10-A- 4 | WA2HSZ 9 945, 815-68-B-40
T 152-40-A- 9 | WASTBI 27-13-A-10 | W22V W WHQEV (4 oprs. )
KRRHN (sz RHN 8QX) WV28HO 30- 9-A- =} WV2UDT ?,gg. 141-3%-A- —
13,970~ 133-44-A= = | WV2UQQ 24-10-A- - | WA2FRE .
KXPVU/8 (2 ogrs ) ) WA2GMG 25- 9-A- 3 %?gﬁB v Nehraska
|G L pn NI g
“A-11 | K20UR 3 1- CM - 44,295 4 1Y
HUDSON DIVISION | WVZUNH AL IO wazk wav e 3 2
Eastern New York wWV28JQ -a-12) A M) R9.N25- 596-60-A-40 "’{‘R_ A 4
K2EIU 171998 071-71-A-35 WA2NFJ K2ERM (K2IKM, W2MPP) 106-37-40 —
K2ZHVN ~ 91,460- 5 W2IHE WAZAPT ‘;I \UR- 4*'*-?&%)40 s
' A s i
WAZHLH 47 4w \aZWEAT 11,093 153-20-A-15 77-29-A-15

& TL 5365
WAZCLQ S0210- 228-53-A-20 | WVIUFE WAZPTS (RZRGE. WAZy 0TS | WOMAO (KARAL. WORIN)
Qc

l Bl P S

WAZKHV/2 K2L.0T RIN) .
woren U uan SARL 3 = fos P S
WA2LYP/2 3375 S T9A- 4| Ravod 3 1-A- MIDWEST DIVISION NEW ENGLAND
RK JIGK BLITA 7 | WIHI (W2EYQ. | v QFQD%S,{ ”r folios DIVISION
RIUA S0 A3-17-A- -56- Connetiout
‘A WA2 Kl KS K65X A/ 156.950- KA0-73-A-30
WAZPPE ( f{,‘&’ ) gg | WA (e st A-a7 | WOKEO 119,370 A9 G A-47 | WIRIH 159.231- 7673 A-4R
W2DSC (3 apig) WOCXN 11R3403. ABT-T1-A-32 | KIHTV 130218 KuR-71-
N.Y.C-L. L 42,063~ 2‘9-54-\ IB WPEQN 104,976- 735-72-B-36 | KIKSH 105,300- 654-A0-4-32
K2DGT  238.801-1427-73-A-39 | WA2GRC (WA2: GRC JWD) | KOAZS 96730~ 570-65-A-31 | WIAWIL12 i
W2AYJ 197,283 10R1-73-A-37 18 a ORIt Ay | WOTEY 38,163 354-00-A7 102,900~ 735-70-B-25
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59,714- 357-67-A-23
458~ 350-67-A-28

52-50- A= R

ZG 3
WIANO 9775~ 116-34-A-22
WICH 1550- 31-20-A- 2
WINJMiz  1275- 30-17-A- 2
K1JGK 031- 49-11-A- 7
KNIRQO  1031- 30-15-A-13
WIRKJ 750- 25-12-A-
KITAX {49- “9- 5-A- 5
WIWEE 144-  9- B-B-
WM Y (KIHOP, Wis BCH

H

(1N INB?(hlb HOP

147,095~ 818%3 -A-36
533- 266-46-A-36

KI1PUR (leB l’UR QMG T1W)

WIGKJ

15.803- 160-42-A-33

AMatne
9R,260- 550-68-A-40

Eastern Massachusetls

WINJL
KIDIR
WBLQA/1

K LB.U%I

KNITC

157.604- 914-69-\-38
145,461- X25-71-A-38

139,910-
110 688—
90.583-

R28-68-A-37
35-7

K1KBO (4 OprS.)

44,800 408-56-B-40

1) estern M assachusetts

WIROB  175,033-1003-71-A~48
WIJYH 113,600 800—71 -B-20
WIEZD 6,566~ 4 32
K100V 38
WIAZW 23
K11JU 50- 210-54-A-17
WIWFE 180-54-A-17
KIITU 218-49-B-29
WILSW N7-33-A-14
KN 1QQU* 70-21-A-26
KNI188H 5h= 33
KNITTJ 525- 19- 5
e flampsitre
WI1IJB 142,020- 7RY-72-A-:
KICXP 74,195~ 423-71-A-S
L1ALG 64,080~ 4()4-()4— A\-_

5
l\ l(./I‘Q (K18 JDY PCT

56 71.4-

4
ix—llJ-B- 2
11- 7-A-10

4-A 1

43,685~ 287- 5()- A-27

Rhode Island

TERTEESR
=

1]\ ZS
KN18WK

\\’ lQM l\l

W l l‘ PS
K1UAU/1

32

101,003~ A0-67-A-40
68485 415-63-A-4K
36,915~ 321-46-A-39
6,560~

Vermont
95 Ilz- 665-72-B-35
235-52-B-29

l4 00()— 126-56-B-30
3= 1- 1-A- 1

NORTHWESTERN
DIVISION
Alaska
KL7BJW (KL'IS AQU BJW)
65- 303-55-B-39
m/mo
W7BSP 104913~ 602-70-A-39
K7erc 49,290~ 319-62-A-33
W7WMO 37,050~ 250-6! 30
K7HLR  28.175- 232-49-A-27
3780~  56-27-A-20
15 3~ 2-A- —
Montana
K7CTI 114,975 68342-73-\-28
W7HAH 104.405- hl’l()—7.(- A-2Y
K7HNV m.gxs- 5—6" A=28
K7KOK 29,07 A-21
7LT B3R  T3-85-A-10
K7QCO z"ﬁn- 50-18-A-29
KN7QWB 250- 13- 9-A-1¥
Ciregon
W7TML ¥87- 7l B-39
W7TDIK 6 40
K7ENA
L.
G
K71WD
K7CAD
W7IAQ
K7BPR
K7JVN 5-.
K7KCZ 5~ 209-58-1-25
K7GIFH 216-54-A-28
W7CLs 121-4(-A- 9

--OR WASN'TIT "

MUST BE

"\ SITYER

UP THAT HioH oM ?

..]

7NS%

562.{- ’)()—Jﬁ—.\-l 4

H3-18-A-
21-12-A- 5
17- %B- 8
Washington

110.4R6- A41-69-A-30
109 16 5- 602-73-4-134
125, A-37

RO-70-A-38
470-68-A-40
410-62-A-26
340-60-A-37
32&-59 A-35

A-30

53-22.
-lb-Z()- A- 6

L

A FLAGPOLE

51-12-A-27
14- 6-A- 5

5-
210-

K7ONB (K7s ONB ONT) WAGNOS 6998 ys-29-A-11

14370~ 317-58-A-37 | WV6SBG 375~ 16-10-A- 7

PACIFIC DIVISION ROANOKE DIVISION
KHeLJ 141.000-1000-72-B-29 Noreh Caralina
KHEDYD 63,.236- 407-6 25| K4YEP 126,788~
14| W4LYV

KH6DMW 1911- 46-21-B- ~ K-“\IPE

Necada 3
WIKEV  904,674-1125-7
WIVIU 14490 1354

REPORTS USING

AN ALUMINUM CHAIR

AS AN ANTENNA

WABHRK 1050- 29-15-A-11
WAGENJN (4 oprg.)
23,344~ 216-45-\-31

Fast Bay
WAGRBJ 128.243- 734-71-A-37
WSI‘Q\V 109, 791-7()—R-40
WAGECF 102,375~ 585-70-
WABLV X 34925 2t
WABFKN 31,500~
30.72

Santa Clara Valley w.
WABTGY ON
168,630~ 424-73-1-40 | WN4AAL*
WEUTV 164,970~ 916-72-A-33 | WN4APD
WeMVQ 156420 K69-72-A-36 | WN4AQ
K6V 2,130~ 725-73-A-24 WATZE
“*’*2&‘&“’3? WarT
28 A~ g
et | KAZVE
\ South Carolina
WOYFT/4
" 7138,086- 501-69-.A-10
W4BWZ  01.455- ]
KAZHV  %9,775-
K4YYL  72.136- 3
: WA4IKD  14,625- 117-50-A-11
7898 W4JA 12,128~ 99-49-A-12
1385 K4DAIL 10,063~ 115-35-\-1
WABRKD 4795 15 | WAKVF 1318 #1-17-A- 6
WBYRV 4200 &4-25-B-10
WV6RCJ  1388- 45-15-1-29 Virgtnta
W4KFC 25093»1377 73 A- 40
WAIAT  1K0,219- Yi-73-A-4
WGy 1oes
. (250~
o WACKD 162,856~ ¢
W4R: 158.220-
\ W4 143.190-
’ 1,468
KSHDU Whan H

= XTI DONNNNCTE 0NN

K4EJG
WN4BGD*
WN4AKK

K2DNIL/6 18,153- G
WAGNFC (.4 oprs.)
14,625- 153-39-A- — }l’f{;ﬂi\b‘ i
San Francisco W4IA (W48 TA TFX
WASQEH 118,2680- 557 72-A-38
123.589- ¥48-73-A-10 | K4TZF (KATZE, WAWCT)
WEWLV 50- 254-5: 31,000- 250-50-1-30
WASMDL 17 05~
(6EKC 4130~ - 7 est Virginta

AGGRA 2850~ 50-20-A- 7 KSHID 145.550-

ente V, 8QXS8  54.743- 353-5

\acmmcrz'ta Valley YU 53,604 353
WABGIS 70.639- 450-63-A-30 OQL ;
WE6EGX 43.313- 275-63-A-32
W6WLI 21,168~ 189-58-B-15
WAGPWYV 1680~ 43-16-A- 5
WAG6FGL ) 13
K6GPB 31- 2 4
WABJAN 315- 14- 9-A- 4

San Joaquin
W6BVM 102,930~

Valley

761-73-B-35
509-6 37

WEVPV  86.768- 25-15-- &
K6RTK 69345 5-15-1- 3
WEQXF 14,260 34-21-A- 8
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ROCKY MOUNTAIN

DIVISION
Colorado
WooDPpP 145, 640-1072-73-4-3R
WorTT 1 S%7-71-A-35
ROVEN/( 79.040- 498-64-A-40
W YB 0- 423-6% A0
KORTT 340-60
WNSIQA /¥ 14.{-56-
WOr'TU 8 - 1-55-B-22
KusUB "7 "1(1—56-\ 17
KOZCO 15. zan- 155-40-A-14
f 9100- 104-35-A- Y
I3 S010-  47-28-A- &
\9 SQ 734- 42-27-A- 7
NUWFNW 22-17-A- 7
I\t)l SCD l\\’\?H\C‘ KOECD)
4.085- 515-67-.A-40
{"tah
W7BAJ  K7.630- 508-69-A-34
W7prots 4= 227-67- f\-M
I\TN P 200-f
7 XR RA=ig-, \ N

405-58-A-29

1\5V'LG
W5SNTAM
KOUYF
KASTI,
XSMX T
K5QIN
WIH.
WsWvz
Wyoming
K7QYG_ 117.250- 700-67-A-35
W7HRM 50,660~ 473-6R-B-24
K7GMN  43.956- 276-R5-A-37
K7KAX  20,710- 229-3%-A-17
SOUTHEASTERN
DIVISION
Alanamn
K4LNA 109, 288-630-70- \ - 24
K3GID/4 77,435- 456-6
K4DNM  52,X55- 342-8!

WACHH/4 51,750~ 300-6
K4KQG  35,280- 297-48
\\ A4BAD "7 163~ 21.

KW1ESX 95-3
\\’4ITS]\I/4 I 10- l(){-l?&- \- 4
W4HVEK 5125~ 79-35-H-10
WAYRDW 4410~ 64-2K-A-16
Fastern I'lortda

"2)5 570—124()-73- \-40

W4DQS

: XY-41
K4GRD (h4u GRD 1IN YT

2,705- 490-68-A-36
K4RS8Z {1\45 NF‘T R‘l7)
20-16-A- 3

" exlern lv’lnrixm

WAWKQ 13%,86:4- 807-69-A-39
WA4MLE 138,688 797-70-A- —
KAFWJ 44, 7[8- 290-62-A-23
K4VEY 36,170~ 262-58-A-25
WN4ABEG * 4125- H1-30-A-19
Cieorgia
K4BAT 174 470- 956-73-A- 40
l\t 'H\ 36,675- 770-
ZH 103445
l\wvn 100,924~
65,813~
449,840~
45.960-
APECE | 8RI320-
I\-iRPh 12 19,125~ 2
WAKXN  16,167-
K4FRM
KANVN
KiMQT
W4LVX
W4HY W
KiBWQ
WN4CIQ "7-]-1— \- 20
West Indles
KP4RDS  73.86%- 500-6:3-A-40
KP4CH 5530-  79-2%-A~ —

Canal Zone
$9.619- 555-65-A-24
25,085~ 173-58-A- ~

RZ5TD
K7Z5DI
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SOUTHWESTERN
DIVISION
Los Angeles
K6CTV  197.820-1107-72-A-40
WESBRB  I1NR,540-104 -A-3Y
< :49.504-](

160-47-A-13
162-50-R- —
1:49- 17 H-l‘l{

WAGFVL
WV6TSC
\\ Vi 6%1 F

6YF l
\\ bJN( (\\'ﬁs .IN‘( KQD
442- 571-6R8-R- =
lrivlma
W7ZMD 161,010 ‘1119-7
K7NTG YK,560- 545-7
hﬁT\VI)/7 32,0858 2
K7IKGG 4480~
San ieqo

WAG6RBUX 182.180- ')IH 72-A~33
Ki 1 105,346- 40
9

WV6S
WAGHWO
WAGPDE
K6DLY
W6YZD

50- 5= H-is= )
Sunto. Barbara
WGULS  1768,876- 973-73-
WAYK 122,731- 6%4-
WABKGV  62,100- 414-60-
W6BHZ (4 oprs.)
59,426~ 361-64- -39

3

WEST GULF
DIVISION
Northern T'eras
\\’50\\'0 95.992- 67A-71-R-37
W3YUW/5 R4,934- 4R1-71 !
W5E0Z 70,000~ 404-70-A\-32
X5ZAI 64,695- 477-57- A-40
WSLNMIT 36 651
{5PS L
K5KTA
X SHEF b 29
34,556~ ¥44-5KAB 19
i 237-60-\-20
.{l) 450— 219-56-1-21

27.948- 278-51-B-11
"4 778 TR%-53-A-1%

18,438- 149-50-A- 6
* 2750-  468-25-A-17
tklahomn
902-73-1-37
f Yox-71 15
129,478- 756-67: 32
105,080~ 600-71-A- -“)

WSAHC
WN5ADR

WACW X

o4, N7U— 465-62-7
L 400 2RB-57-A {
K6QEA {HI 55-A-
K5CPS 2
K5I (,)J 6x45-
K5WZ7 3220~

Southern. 1'eras
WHWZQ #85,521-1576-73-A-40
WALJT  75.563- 467-685-A-25

Beams up better than 90 feet for 40, 20, and 15 and a

dipole on 80 doing the radiating for a 325-1, scored 108,-

953 points for W 1HKK with operator KIKTH shown here.

WIHKK topped E. Mass.,, New England, and was 10th
highest phone score,

E5LWL 4»4 495- A1%-61-A-18
K5HDU 350-AK-A-33
WSARJS ZL. 254-52
W57z1rJ
K5Z2JK
WSHEND
CANADIAN
DIVISION
Maritime
VEI1Z7Z 5R,984- 405-73-R-29
VEIADH 40,200~ 336-60-K-32
VEITV 15,570~ 175-36-A-32
VEIDB 10.164- 116-44-R-16
Quehec
VEZNI 131,040

VE2AYU 11,700

VE2BFE 10,734 13 2
VE20L §523- h7~27- \-
V lnmrin
WOATH/VF:
l’<4 S‘I(Flﬂzﬁ-T’- \- 3R
VL'&P]’ k0,763 ~A-34

N 1 -6
VFZ\hH/.’i 3R H4-31-A-16

VEILTX 1140-  231-16-A~ 7
VESRI'T‘ (VI3s BFA DRD
cSN) T2.52R- 434-67-A-30
VI‘,.'i\ X (12 oprs
15,925- 190-35-\-3%8

Manttoha
VEAIR 105,743 4
VEAINM X~ 1
VE4F() <1,088- 2 7
VE4SI 12,015 T34-45-13- 9
VE4KZ 5734-  T0-33-A-11

Raskatehenan

VE5OV 13.812- 119-50-\- W
VESBK 2253- 120-41-!
VIS5MS 12,173~ 132-47-R-
VESNNX 151- 141
VE3EVE/5 Hh-

Aherta

I1R513- 18%-51-R-
VERAGW 3438 556-25-A-33

Rritich Columita

VE7AG K- 218-54- R-)l
17JL 3
VE7AQD 52}(& L11-30-A-26
rukon-N, I\,
VERDAM 7200~ R0-
VESBC 6394
VEBCW 2214-

{ KRJJIG, opr.
5 W3CVE, oyr v KXHVL,

K2MGM, opr. * WADVB, opr. ¢ \W4IYR, opr.
opr. i K2UFT

. Opr. ¥ WA2JAM, opr.

9 KWAYO, opr. ' KOGJD. opr. 't W I\VPR opr. '* HQq. s\‘aff not
cligible for award. t¥ K4'I'KNL, opr. 4 K612 bz opr.

Phone Scores
ATLANTIC DIVISION

Fastern Pennsylrania
K3DVS 116,903~ 601-85-\-30
re 'V 55.[() 3 ()—52<\ -24

K3LB1
K31 PNk
WALEZ

5348~
wiuQv H103-

K3NOM
\4

4014- G3-26-1-22
1655 5

K .,

W3CNO 1 l H55-
K3NZ}F 74-
K3NGH th)—
K3MUT 857-

(Continued on page 144)




Simple and Inexpensive Structure for Lightweight Beams

This simple 22-foot tilt-over mast will raise a lightweight

20-meter beam to a he'ght of 40 to 50 feet above ground

when mounted on the roof of the usual ranch or split-level.
Still higher is VE3DPC's 2-meter Yagi.

better they ure. However, this is in conflict

with experience of several vears of putting
up antenna supports which has developed the
»mpirical expression:

!(‘CORDING to the book, the higher they ure, the

where « is the difficulty in getting the structure
up, A is the height in feet, and £ is the frustration
constant. Bearing this in mind, it is not difficult
to caleulate that the shortest mast that will reach
the desired height is one nounted on the roof.
Thus, while the first 15 to 25 feet may cost be-
tween $15,000 and $25,000, the remaiuder will
be & lot casier to put up!

In considering a roof-top installation, the factor
of safety is, of course, of prime importance.
Otherwise those first 15 to 25 feet may depreciate
rapidly. ‘The support should also be designed so
that it can be ruised and lowered by one man.
A roof top is no place to hold an antenua-raising
purty. And volunteers become searee if you try
to round them up every time you want to make
an wdjustment on the beam, or inspect the guy
wires.

The finul requirements were those well under-

¥2252 Joyce St., Burlington, Ontario, Canada.
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A. Small Tilt-Over
Mast tor Root-"Top

BY FRANK GUE,* VE3DPC

Using customary ham logic, VE3DPC
figured that if he used the house as
the bottom part of his mast, he would
have to build only the top end. He
carries this sort of logic through into
the design of the folding top section
which allows most of the work to be
done at a safe (comparatively) level.

stood by hams everywhere — the mast must be
cheap, simple, and demand no special tools,
materials or skills.

General

Referring to the photographs and the sketeh
of Fig. I, the wast is in two sections, each about
11 feet long. ‘The lower scction consists of two
2 % 6 eedar timbers spaced their thickness with
suitable bloeks. The upper section consists of u
single similar {imber which slips into the clevis
formed at the upper end of the lawer section, aud
pivots on a bolt passing through all three mem-
hers. Bolted to the bottom of the top section is o
prrmanently-attached *‘tail”  which provides
feverage by which the top seetion may be swung
into a vertical position. Still further mechanical
wilvantage is provided by an arrangement using
an ordinary aluminum clothesline pulley attached
to the free end of the lever. The bottom section is
hinged at the buase, making it unneeessury for
someone to attend the base while the section is
being raised into position.

(limbing rungs are provided on the lower sce-
tion for use during the initial installation, but
they are not needed thereafter exeept for possible
inspection or servicing.

OST for



COR AR-22
Fig. 1—General pian of VE3-
DPC's tilt-over mast. The com-
bined mechanical advantage
of the lever and pulley makes
it possible for one man to hoist
the upper section into place. )
10-EL./

2-meterarray

/
Mosley T4-33 Jr.
beam

Fyebolt

Materials

A list of muterials required is given at the end
of the article. Cedar lumber is specified becuuse
it is light and can be used in lurge rross sections
to provide torsional strength without building up
excessive weight that would add strain and make
it difficult to ercet. It is very resistant to rot and,
if properly protected, will last indefinitely out-
doors. [t can be obtained in long, straight pieces,
free from knots, straight-grained, and usually
quite dry. 1t is warp-resistant. You will be wise,
however, to visit the lumber yard and personally
seleet. the best pieces available.

To exelude moigfure and retard rottiug, the
various picces should be preent to dimensions
and then each piece given u coat of primer and
at least one cont of paint, on all surfaces before
assembling. Use any good outdoor paint system
considered suitable for vour particular elimate.
One goud general-purpose treatment consists of
one cont of boiled linseed oil followed by two
coats of any good-quality white lead house paint.
Culored paints are usually not very durable in
comparison. A week or two of final drying time
ix recommended before assembly.

Hardware should be heavily galvanized or
otherwise treated to avoid corrosion, if possible.
If only common iron or steel hardware is pro-
enrable, protect it by the use of Cosmoline (u
machine preservative with a tarry buse), Antenna
Coat. (Mosely) or similar corrosion resistive,
preterably both before and after assembly. (Puaint
usually adheres poorly to metallie surfaces of this
type.) Another good treatment is to leave the
hardware unprotected, let it rust, spray it with
rust. oil (obtuinable «t suto-supply stores), and
then paint it.

Bottom Section
Fig. 2 shows the details of the buse-section
mssembly. The two 12-foot members are spiked
together with the two spacing blocks in between.
{'T'he spacing blocks are cut from the timber used
for the top section of the mast.) Then the bottom
end of the timber to he used for the top section
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should be inserted in the clevis at the top end of
the bottom section to a depth of 18 inches. The
two mast sections should be lined up accurately
on a level surface while the holes for the pivot
and locking bolts are bored through all three
picces. This will assure proper alignment in final
assembly.

The holes for the ladder rungs should be bored
at aslight angle, us shown, to discourage slipping.
In cuch case (except for the top pair) the bole is
earried through into the opposite member to o
depth of 34 to | inch. The extra rung at the top
makes standing more comfortable. ‘The rungs are
pimned in place with 3-inch common nails.

After the runz holes have been bored, the us-
semubly is turned on edge while the holes for the
eyebalts (four at the top and one at the bottom)
are drilled. Serew eyes should not be used as
substitutes for the evebolts, since they pull out
of the wood too easily.

Install stand-oftf insulators (T'V screw type)
for the rf. und rotator-control lines at 2-foot.
intervals. Keep the lines as well separated as
possible.

Fig. 3 shows the hinging arrangement at the
hase. The footing block should be shaped to con-
form to the pitch of the roof. If vou can find a
solid 8 X 8-inch block of wood, fine. Otherwise,
vou can build up a faesimile of 2 X 8 materiul
elued and fastened together with serews or bolts.
Before mounting the hinges st the bottom of the
nmast, make sure that the butt ends of the two
timbers and the plywood plate are perfectly
square and exactly even with each other. After the
hinges have been fastened to the plywood plate,
place the footing block in proper position and
mark the screw holes for the other half of ecach
hinge with a peneil, while holding the block irmly
against the base of the mast. After marking, drive
an ice pick or nail at the hole centers to form
hoth more durable marks aund starting holes for
the screws.

Top Section
Fig. 1 shows the gencral idea of the top section

35



| Beve!
o
H | -—I' R

N\ % x6” eyebolt, nut;
A wxheﬁ‘

- 72X 6" bolt, nut,
wasners '

,.f"”t 6 i ¢
Locking bolt Spacing block

—3 1 e x8”
aowel

=

R Yy
| ¢ Wcmyb/ock

w
I
e
i

==N=)
' 1 xe;o #
Jow )
== et at slignt
X angle”

%o “common naii

o See Jetal
Eyebolt- ol tol oSl
'on right o @ VA
Side only) ol (8

RIGHT SIDE

BOTTOM MAST SECTION
2'x6Xx12° cedar (2)

Fig. 2—Details of the bottom mast section. The climbing
rungs are o convenience in initial installation.

and its raising lever, while Fig. 4 gives the detailed
dimensions. The top mast section is an 11-foot
length of 2 X 6 eodar (12 feet, minus the bottom-
section spacing blocks). The raising lever is n
similar picee 12 feet long. A 4-foot length of 114-
inch TV pipe mast, claumped to the top seetion,
serves as 4 mounting for an AR-22 rotator. As
shown in Fig. 4, two of the elamps (principally
for alignment) are made from pieces of 2 X ¢
lumber bored out to fit the 113-inch pipe snugly.
They are seeured with 1{-inch bolts. "The central
elamp is a standard 1V4-inch TV [J bolt with a
serrated yoke that will bite into the pipe to keep
it from turning.

The top section and the raising lever should
be lined up accurately while the holes for the [2-
inch assembly bolts are being bored. A '{ X 6-
inch eyebolt is placed about 6 inches tfrom the
bottom end of the lever for attaching the pulley.
Plastic-sheathed steel elothesline is used for the
hoisting linc. Stand-oft insulators should be in-
stalled at 2-foot intervals as deseribed previously
for the base section.

A 6ils-foot scetion of 114-ineh TV wmust sup-
ports two beam antennas at VE3DPC. A 3-bund
1'A-33 Jr. is fastened to this extension u foot or so
above the rotator, while a [0-element 2-meter
Y ugi erowns the top. (The TV antennas? They're
in the attic!)
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Guy Wires and Their Anchorages

‘Chere ure two sets of guy wires — oue set at-
tached to the evebolts at the top of the lower
sceetion, while the upper set is attached to the
anchorages provided on the untenna rotator. One
top guy is run directly back from the mast, while
the other two are dispersed to forward anchoruges
spaced approximately 120 degrees to either side
of the rear guy. The lower guys wre similarly
spaced, and are connected to the same anchor-
ages. The rear guy is double — one strand at-
tached to each of the two rear eyvebolts ut the top
of the hottom scection. ‘This spacing allows the
raising lever to pass between the two strands
when the upper section is raised.

Depending on roof dimensions, this exaxet con-
figuration may not be possible; however, it should
be followed as closely us conditions permit. In
general, the anchorages should be spaced suffi-
ciently well from the base of the mast that the
top guys form an angle of not less than 30 degrees
with the mast.! If you know vour simple trigonom-
viry, vou can exleulate the distance from the base
required for this minimum angle. Otheryise, you
ean muke o seale model of the roof {2 seale of 1
inch to the foot is suggested) of curdboard, and
measure the proportionate distances and the an-
gle. By cither method you will also be uble to
determine the required length of each guy wire in
advanee, This will permit vou to precut your guys
to length (with some to spare ), ussemble insulators
and turnbuckles, und neatly coil up the wire in
the peuce and quiet of the basement. Each guy
should be broken with u compression-type (egg)
insulutor at a point that will uvoid resonant
lengths, Tie un identification tag to euch coil so
that there will be no hiteh when yvou get up on the
roof, in getting the right guy at the right corner.
Nothing can get out of control quite so fust as
when it is discovered that a guy is too short
with the mast halfway up! Use good stout gal-
vanized iron wire rated at not less than 500
pounds breaking stress. Use **thimbles” (u stand-
ard TV hardware item)y at all guy anchorages to
reduce ubrasion or cutting. It is very well worth-
while to treat the guy wires with one of the metal
preservatives  mentioned  earlier.  Unprotected
galvanized wire has a useful life of two ycurs
or less in humid, saline or other corrosive atmo-
sphere.?

Fyebolts (lg-inch) secured to roof rafters
should be used as unchorages if roof spuce permits.
{ If the space turns out to be inadequate, you may
have to carry one or more of the guys to anchor-
ages on the ground. ) If vou find no way of locuting
rafters from the outside, bore the holes from the
inside with a !3-inch hit. Have no qualms about
drilling right through the roof, shingles and all.

The eyebolts used for the anchorages should,
of course, be nbout an inch longer than the depth
of the rafters. Nlip 1 washer over the cyebolt
shank and drive the bolt into the rafter, from the

¥ Abraham, * Ciuys for Guys Who Have Ta Guy,"” QST,
June, 1935,

Z Billings, * Apartment-touse
ST, Septewber, 1954,

Antenna  Precuutions,”

QST for




No.10x3*

Wood screws

Pate-34 Fir plywood
cut from 12 X/z"/z/'ece

Cyt to slope
e 0f r00F~ flash
a/l around

(,
}._ ..... 15 e]

Fig. 3—Sketch showing the hinging arrangement at the
base of the lower mast section.
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outside, until the threads have disappeared.
Then spread the still-exposed portion of the holt.
liberally with roofing cement before driving it all
the way in. Tighten up the nut (with washer)
from the inside, und then finish outside by daub-
ing freely around the head of the bolt and over
and around the washer.

The Footing Block

RBefore mounting the footing block, smear the
hottom thickly with rooling ccmnent. Be sure to
locute it accurately before fustening it down
with long wood screws or lag bolts. (Use a spirit
level to check the level of the block in both di-
rections.} Use flashing copper on the up-slope edge
and sides. Copy the technique used by the builder
of your home in flashing around chimneys and
vent pipes. And use plenty of roofing cement.

Putting Up the Bottom Section

Attach the lower set of guys to the c¢yebolts
at the top of the buse seetion and unroll the coils
to within 8 or 6 feet of the bottom of the seetion.
Tie the remainder of the rolls to the mast. Hoist
the section to the roof with its hinge plate face
down, so that its butt rests against the footing
block. At a safe distance from the cidge of the
roof, pluee a sawhorse, or other prop, uader the
outer portion of the mast scetion to clevate it
sufficiently to allow placement of the hinge serews
in the footing block. Now block up the butt end
of the mast seetion with odd pieces of lumber to
mate the hinge holes with the marks previously
made. Install the screws. ( Hinges of the loose-pin
type — door hinges or slightly smaller versions
of the same type — with the sqpuarable halves
lined up and fastenced in advance, might be of
mdvantage here, since it should not b necessury
to prop up the outer end of the mast seetion.
Assembly would then consist merely of slipping
the loose pin in place when the hinge halves are
lined up. If the prop is used, it would probably be
advisable to guy it with rope to a vent pipe and
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chinney, or to run long ropes over the ridge to
anchorages on the ground. — Kb.)

Unroll the two front guys carefully to avoid
kinks and attach them to their anchorages at
the predetermined lengths, making sure that the
turnbuckles are fully extended. Walk the mast up
until it is vertical tor as nearly vertical us the
front guys permit ). If you find that vou have mis-
culeulated too much, lower the mast and readjust.
the front guys. With the mast apgain verticad, hold
it in place by keeping tension on the rear guys
as you walk down to their anchorages. Kinal ad-
jnstment of the guys may be made with the turn-
buckles, checking the mast for plumbness with a
spirit level. When the mast is plumb, the bottom
cnds of the buse section should be resting squarely
on the footing bloek.

Mounting the Upper Section

The upper section and the raising lever should
be raised to the pivot point minus the weight of
the rotator and antenna, of course. Be sure, how-
ever, to attach the pulley and hoisting line, and
tic the line ends together before starting. The feed
and control lines can be installed along the upper
secetion at this time. Leave sufficient slack in the
tfeed line at the top to permit turning the beam
through 180 degrees either side of center.

The mounting job can bhe done following one
of two general methods. The mast section and
raising lever can be elevated separately, or the
whole assembly can be lifted at onece (total we'ght
49 to &0 pounds). I did not use the first method
because it involves mancuvering the long over-
hang of the lever while you are stationed at the
top of the bottom section. It could be done, how-
ever, with the aid of a safety belt which, of course,
iy advisable anyway. Using the second method,
you can work the lever end up along the hottom
seetion, a rung at o time, und eventually into the
clevis, with the top end of the mast resting on the
roof.

When the holes are lined up, push the pivot
bolt through. In tightening the nut, leave enough
frecdom for the upper section to pivot without
binding. ‘Tie the “standing’ end of the hoisting
line to the eyebolt at the base of the mast, making
sure that both ends of the line run between the
double rear guy.

Raising the Upper Section

It should now be possible to swing the upper
sceetion to a convenient level for mounting the
rotator and attaching the upper set of guys.

Although the mast is sturdy enough, once it is
up and the guys are adjusted, it goes without,
saving that the raising operation should not be
attempted with @ full gale blowing. Especially
for the trial run with the rotator (but not antenna)
mownted, von should wuit. it necessary, for a rea-
sonably ealm duy.

Secure the top front guys at the approximate
lengths previously estimated. Pass the top rear
guy o er the two forward guys of the lower set,
After the upper seetion has been raised to within
20 degrees or so of vertical, tie the hoisting line
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The upper section of the mast may be lowered
in a few minutes for antenna inspection

to the cyebolt st the base, und use the rear guy
to pull the section the remainder of the way to
vertical. Watch the front guys and, if necessary,
readjust the length as soon as it becomes evident
that one is cither too short or too Jong. Pull the
hoisting line snug and wrap several turns around
the lever und base before sceuring. All guys
should now be adjusted for proper tension: they
should be reasonably snug, but not fiddle-string
tight. Watch out for kinks. If you find any that
cannot be straightened out casily, or if there is
evidence of twist in the wire at the kink point
after it hay been straightened out, play sufe und
replace the guy section.

Before lowering the top section, install the feed
und control cubles along the bottom secetion,
leaving suflicient slack at the pivot point to al-
low for lowering the top scction. In lowering the
top section, only the rear top guy nceds to be
loosened, of course.

Mounting and Raising the Antenna

With a 12-foot boom, such as the one supplied
with the T'A-33 Jr., it should be possible to mount
the untenna without climbing from the roof. ‘The
antenna should be clamped to its pipe stub in
advance. Raise the top scetion of the mast to 40
degrees or higher to get it out of the way tempo-
rarily. Hoist the antenna to the roof, in front of
the mast, with its top side resting on the roof and
the front end of the boom towurd the base of the
ast. Adjust the position of the untenna until its
mounting point is approximately under the rota-
tor when the top scction is horizontal. Tie u rope
around the boom and mounting stub. Now swing
the outer end of the boom up toward the mast
into un almost vertieal position and, while holding
it there with the rope, tie the rop> to the mast.
Then lower the mast and adjust the tilt of the
boom until the mounting stub lines up reasonably
close to the rotutor socket. Push the stub into the
soeket, and clamp in place. Longer booms may
require the use of i short ladder to reach the
rotator after it and the mounting stub have been
lined up approximately, as described. A 6-foot
ladder cun be tade very easily by boring 5
{-inch holes on 12-inch centers along the center
lines of two picces of 1 X 4 spruce, und passing
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or adjustment.

10-inch lengths of 1-inch dowel through the holes.
The rungs can be locked in place with 3-inch
common nails. Such a ladder weighs only about n
pound per foot and is amply strong for low
climbing jobs. I've had one for five years and
it shows no sign of deterioration. Don't paint any
ladder: the paint makes inspection for cracks
and damage more difficult. T'o usc the ladder,
place it on the slope of the roof with its rungs
parallel to the ridge of the roof, und tilted toward
the eaves at an ungle of approximately 90 de-
grees to the slope of the roof. Guy the top ends of
the ladder rails to the rungs of the must with good
stout rope or guy wire. To be on the sufe side,
also run a guy to an anchorage in the opposite
direetion, and to the sides also.

As the antenny is raised, there may be some in-
terference between the tips of the lowermost
antenna clement and the forward guys of the
lower set. Bring the mast up until this interfer-
ence oceurs. Anchor the hoisting line while you
gently flex the tips of the element around the
guys. At this point it is a good idea to make
2 tour of inspection. Sce that all fustenings arce
sceure under the newly-imposed weights and
stresses. Make sure that the feed lines are clear
of snags at the mast joint. Trace the idle top
guys to make sure that they will not tangle us the
mast goes up. It is advisuble to repeat the pro-
cedure at intervals as the antenna is raised. When
the mast is not quite vertical, tie the hoisting rope
and, after one more search for kinks, pull the
mast into vertical position with the top back guy
and fasten it. Finish the job by a final adjustment
of all seven guys. Now all you have to do is to
step back (no farther than the gutters!) and
admire your work.

The mast as deseribed has stood up well
through fair weather und foul, including condi-
ditions of heavy icing. In severe gusts, the beam
will twist » maximum of about 5 degrees. Once
vou've done it a few times, you'll find that raising
and lowering can be done in 5 to 10 minutes at the
most.

Results with the beam have been all that could
be expected. Running an input of less than 20
wutts at all times, we are well satisfied with the
contacts we have on 10, 15 or 20 meters.
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Fig. 4—Details of the top section and raising lever

Maintenance

Any structure lifting a large rotury bewn 40
to 50 feet into the air should be erceted and main-
tained with a sense of responsibility. Detailed in-
speetion should be earried out at least twice euch
vear — preferably just hefore aund just after the
season which brings the roughest weather in your
arew. In Ontario this means about September and
Muay. The inspeetion should cover the following
puints:

Check the guy-wire unchorages and the footing
block and the weather sealing around them for
any sign of looseness, eracking or corrosion. Look
for any water stains on the rafters inside that
would indicute seepuge.

Check the guy-wire tension, and exsmine the
wires and their fittings for any indication of cor-
rosion or mechanical damage. Fxamine the in-
sulators for cracks or chips. See that the turn-
buckles still turn freelyv.

Iixamine all other hardware for looseness or
rust. Make sure that the pulley still runs freely,
and that the hinge at the hase is secure and in
good condition.

Check the wood in the mast carefully for
warps, cracks or rot, und don't overlook the lud-
der rungs. Examine the paint for chips or peeling.

Lower the top section and examine the rotutor
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mounting clamps, puy-wire fustenings and the
antenna mounting and feed-line connections. 1t is
not. sufe to assume that the upper section is in
sutirfactory shape simply because yvon find noth-
ing wrong below.

Any defeet. disecovered should be remedied at
once. Carry a spray ean of rust oil with yvou on
vour round of inspection and arrest minor rust
damage with a shot or two from the can. But
don't uttempt to salvage guy wires in this way.
The minute vou find rust anywhere on a guy wire,
replace it. It's cheap insurance.

In case anvone is tempted to build this mast
“just. like QST - - exeept,” it should be pointed
out that the bending moments on this assembly
are considerable during the raising operation.
Using the standard formulas and assuming o to-
tul weight of 60 pounds for rotator, antenna and
hardware, concentrated for calenlation purposes
ut u point [1 feet from the nearest raising-lever
bolt hole, we find that the stress in the wood is o
maximum of about 1700 pounds per square inch.
Cedar fails at around 3900 pounds per square
inch. Therefore, it would not he wise to attempt
to use u much greater top load, nor a longer up-
per section than deseribed here, without taking
steps to strengthen the seetion and raising lever.
This might be done by doubling up on the 2 X tis
in both, which would double the bending strength.
However, this would add so much to the weight
that much of the advantage would be lost. As
can be seen, this entire design assumes th
of fairly lightweight components.

List of Materials

Quantity

{Wood)

4 12-foot 4 X 0 clear cedar tiast, lever, spucing blocks)

8 10 X 1Y4-inch tir dowels (ludder ringx)

112 > 12 % 34-inch fir plywood (hase plate)

2 1 X 4 spruce, 6 inches long (rotator support).

Wood i{cedar) for fonting block (ser text).

i RBolts, Nuts, Washers)

212 X Y4-ineh carriage (lever assembly)

2 6 X ls-inch hex-head steel (pivot and locking)

4 6 X Yy-inch hex-head steel (rotator mounting)

6 6 X !i-inch eyeholts, thimbles added (guys, pulley, line
auchor — on must)

2 lg-juch exeholts, thimbles added, length to suit rafters
<yny anchors — in rouf)

(Other hardware)

2 2. or 3-inch butt hinges (mast hase!

TV U bolt with serrated yvoke tmounting)

S-foot length 1 44-inch T'V mast (rotator support)

H-inch aluminum turnbuckles (guys

I f-inch aluminum clothesline pulley (hoist)

7 Porcelain compression insulators guys)

S 3-inch No. 10 wood screws (base plate)

70 feet, plastic-sheathed steel elothesline (haist)

SlN-pound test (or hetter) galvanized iron guy wire, ag re-
quired.

‘&-Stravsis

W3CA, 9 Kay Rd., Tijeras, N.M., is tryving to
locate Raymond Linda, ¢x-9COV. Cun vou help?

When WHUFQ called at the local post office to
inquire about w ¢.0.d. puckage, he was handed o
QSL from W3COD).

Deseription

i
|
v
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A 1-kw. s.s.b. station in a small
suitcase! Total weight, including
a portable antenna, is about
30 Ibs. The linear amplifier and
power supply described in the
text occupies less than half of
the total available space. The
filament transformer behind the
silicon rectifiers (mounted on
aluminum-channel heat sinks in-
sulated from the chassis) and
the power-supply capacitors
are lined up across the rear. In
the interest of safety, the am-
plifier and power-supply com-
ponents should be covered
against accidental contact as
described in the text.

A Hand-Portable Kilowatt (P.E.P)

Linear with Power St

its transformerless power supply.

The 1mpbcatzon in the title of this article is highly conservative. Actually, the unit
pictured is a complete s.s.b. station of the transceiver type, and the suitcase is little
larger than some brief cases we’ve seen! Because of space restrictions, the discussion
here is confined to the most intriguing portions of the unit — the 9-tube linear and

Z7-Mc. Suitcase Unit of Unusual Design
BY JO EMMETT JENNINGS,* W6EIL

author to have a I-kw. suitcase station suita-

ble for hand carrying and one that could be
transported on airlines without incurring excess-
weight charges. Many different approaches have
heen tried toward miniaturizing high-power am-
plifiers and power supplies with varving degrees
of success.

The power supply has always been the chief
stumbling bloek. When high-power trausistors
hecame available, it was hoped that they might
be a solution to the problems of power-supply
weight and space. However, in addition to their
high cost, expericnce proved them fo be lacking
in certain essential respects, namely, electrieal
ruzgcdnoss and temperature stability.

% Jennings Radio Mfg. Co., P.O. Box 1:78, San Jose 5,
Calif.
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FOR many yeurs, it has been the desire of the

In arriving at a final solution, I have departed
from conventional methods of producing high
voltage to usc transtormerless circuitry, thus
climinating the major contribution to weight. A
compatible amplifier has also been designed to
match the supply.

Power-Supply Circuit

After perusing various handbooks, it became
apparent that the unswer to the problem of
high-power d.c. supply could be found in the
well-known voltage multiplication principle. ‘Ihe
advent of ceonomiecal high-power silicon rectifiers
and “miniature” ultrahigh-value capacitors hus
made feasible the production of ane kilowatt of
d.e. directly from the 115-volt .. line. The
voltage-quadrupler arrangement shown in Fig. 1
will deliver approximately 600 volts d.c. output
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at u load current of 2 amperes. Voltage regulation
is good, being esscutiully that of the a.c. supply
line. With the large vualues of eapacitance em-
ployved, filtering is excellent. A center tap pro-
vides 300 volts for a voltage divider from which
the amplifier screens are operated.

The silicon rectifiers are rated ut 400 p.i.v., 20
amperes. The conservative current rating pro-
vides a safety factor which has prevented the
loss of rectifiers exeept in one instance when one
of the capacitors was accidentally discharged
through one of the diodes. High values of bleeder
resistunce were used to minimize the dissipation.
Beeause of the large capacitances involved, these
hleeders will be protective wagainst shoek only
after the a.c. power hus been turned off for a half
hour or longer. Where heat is not u consideration
it. would be desiruble to reduce the bleeder re-
sistances to 10,000 ohms, 10 watts each. With the
t-megohm bleeders, it is wdvisuble to allow the
heaters of the 6DQ5s to run for a few minutes
after the high-voltage switeh S; has been turned
to its off position. {Don't forget the ARRL
safety Clode rule, *Never put your hands into
any gear without first using a grounded probe at.
all exposed points.”)

The large values of capacitance require a pre-
caution it turning on the supply. The initial
high-surge charging current is limited by a group
of five 460/35-ohm Globar thermistors in paral-
lel. 8y should always be set initially in the start
position. Then after a lapse of one or two minutes,
it may be turned to the run position. Therealter,
the supply should be left. on continuousty during
the time the station is in operation. The standby
switeh, or change-over relay, should be connected
g0 that the 300-volt supply connection {o the
sercen voltuge divider is broken on standby. The
sereens are then automatically grounded through
the voltage-divider resistunce to ground.

[t should be emphasized that since there is «
direet conductive path from the negative output
terminal of the supply and the a.c. line, the
negative side of the supply should rot be von-
neeted direetly to an earth ground. The ground

symbols in Iig. | indicate conncction to the
chassis. The usual a.c.-d.c. practice of shielding
the unit against accidental contact by the opera-
tor must be followed. This means that the unit
should be ¢nelosed in a cubinet of insulating
materiad, or one of metal which has no electrical
contact with any part of the eireuit, inchwding the
chassiz. The metal cabinet showld then be connected
to an earth ground.

The Amplifier

The design of the amplifier was complicated by
the fact that there are no single amplifier tubes
available that will handle a kilowatt at 600 volts.
After looking over the available 600-volt tubes,
the first experimental amplifier was built around
ten 6146s in parallel. However, sinee it wus
found that distortion products could not be
brought down to a satisfactory level, a search
was made for better tubes. In the final version,
nine 6DQ5s were used in the circuit shown in Fig.
2. Neutralization is required, but this presents
no particular problem. The 47-ohm resistors at
the grids and sereens help to cquulize currents
wnd suppress parasitics. They also will serve as
fuses in case of a short.

The plate load impedance of the parallel com-
hination is ubout (50 ohms, requiring an un-
usually large tank eapucitance for reasonable tank
). In this particular instance, the tank circuits
are designed for 7 Me. It should be possible to
operate the amplifier at 80 meters if the values of
output tank induetance and capacitance are dou-
bled. (A grid tank eapucitance of about 200 puf.
should be added in addition to doubling the induce-
tance.) While it might be possible to work the
amplifier at 14 Me., operation at higher frequen-
cies would probably not be too sutistactory be-
cause the lead lengths will constitute an inereas-
ing proportion of the tank inductance. In esti-
mating tank capaeitance, don't forget thut the
tube output capacitunce amounts to about 100
upf., while input capacitances total about 200 pgf.

Although conventional air capacitors should
work satistactorily, the space required eonld not

Rt +é00v.
} JA.
1 Meg. My @o-m
1 A CR, =Y"or 1000
\:, - e
1006 w000t1C3 & ' Me,
Fig. 1—Circuit of the voltage-quadru- - St s;‘::' Joov. & oo SiMel
pler power supply. Resistances are in WY o Ra s
ohms. Capacitances are in uf. Ground | AUN o 14, oW * 300V,
symbols indicate chassis ground which sy, gk 7| Foov & er; | 50
must not be allowed to contact earth, Ac /ef"“s (= — T 7507
Fuses in +600-volt and +300-volt 2 G2 | L el %m@.
lines should be high-voltage types. I54. | 518 1Meq. :JECR . ’F_C‘ _
— - —
: x
o
% 12.6V.
o

Ri-R;, inc. 460 /35-ohm Globar thermistor (G.E. KRW054),
S1—15-amp. d.p.d.t., center-off toggle switch.
Sz2—15-amp. toggle switch,

Ti—See text.

C1=Ca,i ncl.—1000-uf. 300-volt polarized paper (Mallory
SP-020-7435A-245-6139X).

CR1—-CRs, incl.—Silicon diode, 20 amperes, 400 p.i.v.

M1—D.c. volimeter.
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vided in much smaller space through the use of
vacuum capacitors, The high-C output tank cir-
cuit results in an unloaded tank current of about
40 amperes, so0 it is obvious that the coil cannot
be made of No. 16 wire. The coil shown in the
photographs is made of !4-inch silverplated cop-
per tubing. Leads between the coil and tank ca-
pacitors must be short and made of heavy condue-
tor. Direct antenna coupling with an adjustable
londing tap was used beenuse it was found im-
possible to obtain adequate coupling to the cop-
per-tubing coil with conventional link eoupling.

ARE IN pf.,

DECIMAL VALUES OF CAPACITANCE

EXCEPT AS INDICATED.

Partial bottom view show.ng amplifier socket connections.
The No. 1 grid connections are made to the copper strip
running between the two rows of sockets, and thence to
the slug-tuned coil in the grid tank assembly. (The similar
coil to the right is in the driver output circuit.) Clearance
holes are cut in the chassis for the terminals of the filter

capacitors, two of which may be

seen at the bottom of the photo.

Construction

The most important point to remember betore
plunning the construction is that the same pre-
cautions in regard to isolation of the line voltage
from controls or exposed parts of the circuit
mentioned in connection with the power supply
must be observed in the amplifier. The ground
symbols in Fig. 2 indicate connections to the
chassis which must not be allowed to come in
contact with earth-grounded metal. The chassis
r.f. output connection is made through a pair of
0.02-uf. capacitors. (4, ('s, Lz and J are mounted
and grounded to n sepurate chagsis insulated
from the main chassis, and this separate chassis
should be connected to an external earth ground.
Don't forget that metal capacitor cans mounted
directly on the chassis will be **hot’* by line volt-
age to euwrth ground, and should be shiclded
against accidental contact.

Some sad experience with series-connected
heaters across the a.c. line led us reluctantly to
the use of a filament transtormer in spite of its
disadvantage in this application. Since a conven-
tional transformer cuapuble of handling the nine
tubes was too heavy and much too bulky, a
speeial 12-volt toroid type was designed around
it best-grade Arnold 1 X 1-inch strip-wound core
which has a permeability about twice that of ordi-
naryv transformer iron, The primary has 480 turns

Fig. 2-—Basic circuit of the amplifier. Re-
sistances are in ohms and resistors are
Va-watt unless indicated otherwise. All 47 -
ohm resistors should be carbon. Capaci-
tors not listed below are disk ceramic;

OTHERS ARE IN puf.

0.02-uf. units have a 1400-volt rating,
others may be 600-volt. A total of nine
6DQSs, each with its similar grid, screen
and plate suppressors, are connected in

45V, 115V. A.C. +300V.

C1—Silver mica, 1000- and 300-uuf. units in parallel.

Ca—Vacuum neutralizing capacitor, 2.3-50 uuf. (Jennings
KS-30).

Cz—5-kv. ceramic (Centralab 858S or similar).

Cs—Fixed vacuum capacitor (Jennings type JCSF-300).

Cs—Variable vacuum capacitor (Jennings type GCS-450).

Ji— Chassis-mounting coax receptacle (SO-239).

L1—20 turns No. 26 enam. on Y2-inch iron-siug form,
3-turn link (National XR-50 form).

Lz—7 turns No. 18, close-wound on associated resistor.
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1 V2-watt unless indicated otherwise. All 47 -
parallel at circled points 1, 2, 3, 4, and
5. (See photos for detailed connections.)
Each heater terminal is individually by-
passed to chassis with 0.01-uf. capaci-
tors. Ground symbols indicate chassis
grounds which must not be allowed to
contact earth, Earth ground should be
made to the output ground terminal.

GND.

L«—5 turns VYa-inch copper tubing, 1%-inch diam., turns
spaced Y4 inch.

Mi—D.c. ammeter.

RFC1—0.5-mh. r.f. choke (National R-50 or similar}.

RFC3—3-inch winding length of No. 24 d.c.c. magnum
wire, close-wound, 7s-inch diameter.

S, Sz—S.p.s.t. toggle switch (S function may be performed
by contacts on change-over relay).

T1—6.3-volt 20-amp. filament transformer, or 12.5-volt
10-amp. if heaters are connected series-parallel
(also see text).
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Close-up shot of the final amplifier, showing
the parasitic-suppressor arrangement which
should be followed closely in paralleling the
nine 6DQ5s. The box containing the tank coil,
vacuum capacitors and coax output connector
is insulated from the chassis and should be
connected to an earth ground while the station
is in operation. The plate r.f. choke and block-
ing capacitor are behind the tank assembly.
Fan or blower circulation of air through the
unit is recommended.

No. 20 Formvar wire. The sccondary
hag 54 turns, two strands No. 14 Form-
var in parallel. The heaters were con-
neeted in series-parallel, with the heater
of a tenth 6DQ5 (used as driver) in
series with the heater of the ninth tube
in the amplifier.

After completing the unit and firing
it up, it was a rather pleasant surprise
to find that the output to &« dummy load
measured 800 watts under Class (! eon-
ditions. In ABy, lincar operation, for
which the amplifier was designed, the
final is operated at an input of 1000
watts p.e.p. Fixed bias is obtained from
batteries. The s.s.b. driver used with
the amplifier delivers an output of about
6 watts p.e.p.

It is felt that the approach outlined
here is one that can be used to advan-
tuge in many high-power applications,
especially where compactness and light
weight are important factors. jo5T—]

o Now dApparatus

Actuator for Electromc Keyers

EMEMBER the July 1961 QST article entitled
“The Nikey”'? It described a s.p.d.t. keyving
mechanism for electronic keyers. The author,
Nicholas Lefor, W2BIQ, is now manufacturing
un improved model which is shown in the photo.
The new Nikey is mounted on a heavy 3 X 4-
inch base which has been fitted with rubber
feet. Two paddle armatures are supported in o
voke by two adjustable hearings. Adjustments
are also provided for the spring tension on the
awrmatures, and for the gups at the contact ends
of the armatures. Three binding posts are used
for making conncctions to the elcetronie keyer.
The Nikey base is finished in a blue-tone gray;
the armatures and yoke are in flat black. Most of
the hardware is nickel-plated and the paddles
are clear plastic. The Nikey has an extremely
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rood “feel,” one of the best we have come across.
The Nikey is manufactured by Lefor Industries,
New Canaan, Conn. — K. L. (.
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Multifunction Unit Adaptable to Any Receiver

Top-rear view of the versatile audo amplifier. Rs and S2 are mounted on a subpanel to provide space for the National
type AN vernier dial mechanism. Power-supply components are grouped at the left end of the chassis. The small trans-
former near the center is T2. Input jacks are grouped at the right. J2 and Js are hidden by the 5Y3GT and OD3 immedi-
ately to the right of the power transformer at the left-hand end. Inside at the
right-hand end are tae filter choke Li, and output transformer Ti.

A Versatile Receiver Audio System

BY GEORGE THURSTON,* W4MLE

-y T is surprising how a good audio amplifier can
[ improve the over-all performance of even the

fanciest commereial or home-brew recciver.
Receiver manufacturers seldom seem to pay
proper attention to the audio svstem. Once the
a.f. 18 recovered from a demodulator, it is nor-
mally boosted through a power amplifier to drive
u speaker with no further ado.

[ decided that I'd eliminate this Achilles hecl
as the first step in construction of a rather elab-
orate home-built receiver. In addition, T wanted
to be able to use this new audio system with other
receivers in the shack while completing the re-
mainder of the receiver.

The following objectives dictuted the over-all
design:

a) Sutlicient power to drive u small speaker.

b) Effective wnplitude clipping.

¢) Adjustable and removable audio selectivity.

d) Volume compression.

) Provision for several input sources.

f) Self-contained power supply for operation
independent. of any one receiver in the shack. "The
last item was important because operation at
present depends on several surplus receivers and
monitors in addition to the main receiver.

The umplifier which emerged from this plan
(see Fig. 1) has little in it which is unusual by
itsclf. The combination of several conventional
units in 2 single package is my only claim to
originality. Basically, it is simply a three-tube
audio amplifier beginning in & 6BA6 remote-
cutoff pentode with a voltage gain of about 130,

%3407 Prock Drive, Tallahassee. Florida.
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The unit described here by W4MLE
comprises several well-known audio
specialties in a single package. In-
cluded, on option, are a Selectoject
for high selectivity, clipping and
compression for automatic control of
volume, and a muting system. The
only receiver connection required is a
plug in the output jack.

0000000000000000000000006000600

2EDe0en0000090
6202009096600 0

which is followed by one 12AX7 triode with a

voltage gain of about 55 and a 6AQ5 power am-

plifier capable of delivering about 4.5 watts to u

small loudspeaker and/or two sets of headphones.
Clipping

Tnput to the wplifier is fed to the cathode of o
HALS series noise limiter of conventional design.
"The bias is adjusted so that clipping begins when
the input signal reaches 3 volts peak to peak. A
putentiometer on the panel can reduce the bias to
ze1o, so that the elipping threshold ean be reduced
to « sinall fraction of a volt, limited only by con-
tact potentiul.

The effect of the clipper is readily apparent if a
comparison is made against an unelipped ampli-
fier. Static crashes no longer rattle the windows.
Key clicks are no longer pistol shots which
threaten to rupture the gpeaker cone. It is possi-
ble to grub in the noise for a weak c.w. signal
with no fear of becoming a cundidate for a hearing
aid if an 3Y signal lands on the same frequency.
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CLIPPER

(SELECTOJECT)

oar
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6BA6
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I2AX7s SALTGT
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7

OVERRIDE
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AN Js

7
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1T
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6AL7GT
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5 _ 2 k4

POWER SUPPLY
6.3V,

3
T3

Fig. 1 —Circuit of the versatile receiver-audio system. Unless indicated otherwise, capacitances are in uf. and resistors
are Y2 watt. Capacitors are paper or ceramic, excepting those marked with
polarity, which are electrolytic. Resistances are in ohms.

Ji—Open-circvit headphone jack, number to suit desired
number of inputs.

Ju=Js, inc.—Open-circuit headphone jack.

Li—Filter choke 10 hy. or more, 75 ma. or more (Stancor
C1001 or similar).

Ri, R3, R4, Re;, Rr—Audio-taper control.

R:—Wirewound.

Rs—Linear taper.

Rx, Ri—Should be matched as closely as possible.

Rio, Ri1—Should be matched as closely as possible.

S1—Single-pole rotary switch, positions to suit number of

Compression

The output of the clipper may be switched
dircetly to the grid of the 6BAG, or the signal
may be fed through a selective filter before reach-
ing the 6BA6 grid. In cither event, the signal
from the 6BA6 is amplified and passed to the
prids of two 12AXT triodes. One triode drives
the output stuge. The other trinde is coupled
through u transformer to a 6AL5 rectifier to
develop a d.e. bias voltage which is roughly
proportional to the amount of audio signal reach-
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inputs desired.

S2—Five-pole three-position rotary switch (Mallory 32634,
or similar, one pole not used, or equivalent).

Sy—S.p.d.t. toggle switch.

S4, Ss—.Sp.s.t. toggle switch.

Ss—S.p.s.t. snap switch on Ra.

Ti—Output transformer: 5000 ohms to voice coil, 5 watts.

Tz—Interstage transformer: approx. 10K to 100K.

T«—Power transformer: 700 volts, r.m.ss., c.t.,, 75 ma. or
more; 6.3 voits, 3 amp.; 5 volts, 2 amp. (Stancor
PC-8409 or similar).

ing the triode grid. This bias is controlled from
the panel by the compression potentiometer. The
bias voltage is fed buck in series with the 6BA6
grid to control the gain of the tube, und hence the
over-all gain of the amplifier.

The filter time constunt is chosen to give a
fairly rapid decay time. An extra eapacitor can
be switched in to give a much longer deeay time.

I have scen s nuwber of articles on compression
cireuits (mostly for transmitter specch amplifiers)
which use sharp-cutoff tubes like the 6A U6 or the
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pentode half of & 6ANS. I have tried both tubes.
In my opinion, the 6BAG, or any remote-cutoft
pentode, is vastly superior in this application. In
this amplifier &« 6AU6 blocks completely on
strong signals. Sometimes recovery requires 5 to
10 seconds before hias falls to where the tube will
again puss signals. With the 6BA6, volume con-
trol is smooth and even. No signal will cause it to
cut. off completely. It does not “pump’ or poke
holes in the rignal. In operation, the stuge holds
the speuaker level perfectly steady, so far as the
ear ean deteet, even though SB is very disturb-
ing with compression oft.

This cireuit has little advantage in phone
operation. But on c.w. it is extremely helpful.
For trathe-net operation, it will hold output
levels constant even though 39 signals follow 85
signuls in rapid succession. The short time con-
stunt is best for this. For (SO purposes, it is
often better to use the long time constant so that
the amplifier will follow the long slow ()SB with-
out opening up  during short pauses in  the
transmission.

Bias on the 6AL5 compression rectifier is
chosen so that signal voltages must exceed 10
volts peak to peak before any negative bias
voltage is developed. This delayed u.v.c. action
prevents reduction of amplifier gain on weuk
signals. Compression can be removed completely
by running the gain down on the compression
amplifier stage.

Selectivity

A conventional Selectojeet cireuit follows the
clipper stage. The Selectoject. is controlled by n
three-position switch on the panel. In the first
position, the Nelectojeet is in the notch condition.
In the sceond position, the clipper output by-
passes the Selectojeet, and the latter’s plate
voltage is removed. In the third position, the
Relectoject is in the peak condition. The peak
position provides a sharp audio peak which may
be tuned anywhere in the audio range. 1t has u
variable band width. In the peak condition, all
signals off the Selectojeet peak ure sharply
attenuated — an etfeet which could be obtained
in the iL.f. only with cireuits providing extremely
steep skirts and narrow band width.
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The noteh is also sharp and is tunable through-
out the sudio runge. [t helps remove heterodynes
from phone signals or phone carriers from c.w.
reception. The Selectoject is helpful even with
receivers not eapable of “single-signal” recep-
tion. 1t is of greatest benetit, however, with those
which have it. The Sclectoject makes n very
valuable hackstop for a good crvstal filter or ¢
multiplier. If desired, a selective audio filter,
such axs deseribed by K80CO ! could he substi-
tuted for the Selectoject.

There are half a dozen or so input jucks on the
amplifier chassis — one for each receiver or audio-
sigmal source availuble. The desired one is seleceted
by u rotary switch on the puncl.

Override

[n addition, there's an *‘override™ input
through which a signal may be fed dircetly to the
egrid of the 6AQ5, bvpassing all compression,
selectivity and clipping. Any number of audio
sources may be fed into the override, provided
each is isolated by a series resistor. The sidetone
from u keved audio oscillator is fed in here to
provide a keying monitor for c.w. operation. The
override input is not affected by the muting cir-
cuit described below.

The wlvantages of this override system are
obvious, after u little reflection. Squelched net
monitors or v.h.f. receivers can be left hooked
to the override. So ean a Conelrad monitor
arranged to feed awudio into the system only in
ease of a Conelrad uslert signal. The output of o
WWYV monitor can he hooked to the override so
that the time signal can be obszrved even while
listening to a net or during a SO. Of course, the
ontput of the WWV monitor would be turned off
and on manually. Depending on the output
impedance of the source feeding the override
jack, it may be necessary to try different values
at Mo to provide maximum signal output from
the 6AQS5. This also applies to the esternal
isolating resistors uscd when more than oue
source i3 fed into the override jack simul-
tancously. With Command sets and other surplus
as cheap as they ure, and squelched v.h.f. e¢quip-
ment becoming very common, it's a ruare shack

UGensler, “The OCO Audio Filter,” QST, January, 1962,

Front-bottom view.
Panel controls, left to
right, are for Sy (above)
and R; (below), Ri and
S2, Rs, R: and Sz, Ra
and Ss, Ri, Ss and Rs.
To the left of the latter
are the 6AL7GT
(mounted on o sub-
panel) and the two
headphone jacks
Jz and Ji.
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that doesn't, have ut least two such signal sourees.
And the sidetone is a big help on c.w. The over-
ride feature costs nothing but a few phone jacks
und small resistors. 1f there is no immediate need
for it, it can be omitted and added to the wnplifier
later if desired.
Muting

A muting circuit ¢ for full break-in on ¢.w. and
single-switch phone operation was installed in
the amplifier as an afterthought. A 100-volt
negative source iy availuble from other equip-
ment mounted in the same cabinet with the
amplifier deck. This source is keyved by the keyer
relay and is ulso opzrated by an extra puir of
contacts on the phone transmit-listen switch. (See
Fig. 2.)

IMEG.
® ~100V.
(Fl.1
Fig. 2—Muting control
as used by WA4MLE. FHONE
XMT./RCV.
Actuation of either re- E: RELAY
lay will mute the re-
e
ceiver. See text for 4 i
KEYER RELAY
other details. l—- g—_—
YO XMTR.
KEY JACK.

When the key is down, or the switch in trans-
mit, the negative voltage is applied to the grid of
the [2AXT driver through » l-megohm isolating
resistor. The result, of course. is complete cutott
of the amplifier, ahead of the vverride injection.
Override signals are not muted. Release time is so
fast that you can hear u breaking signal through
g string of 30-w.p.m. dits. There is no click or
thump on either make or break of the key charac-
ters. And muting is so fast that there's no andio
squeak when the phone switeh goes to transmit.

‘The front end of the receiver in my station is
protected by back-to-back 1N34s across the an-
tenna terminals. A t.r. switch is just as good.
Anything which will prevent r.t. dumnage to the
antenna coils of the receiver and swamping of the
a.v.c. with consequent slow recovery on phone is
adequate protection. The audio muting takes
care of all the possible sounds which might
otherwise come through.

OQutputs
All receiver outputs are taken from the 3.2~
ohm secondary of the output transformer. A 10-
ohm wire-wound potentiometer provides direet
control over speaker level, regardless of the set-
ting of guin controls. The muster gain may be set.
for uny desired headphone level, and the speuaker
volume adjusted to taste. Plugging in the phones
does not mute the speaker. The speaker may be
muted with u switch in series with the voice coil.
Two headphone jucks are connected in parallel
so that two operators may use phones simul-
taneously - handy in contests if you're using o
logger. One phone jack may be used to feed u
tape recorder, if desired, while using phones in
the other. Phones and speaker may be used
simultaneously.
“T\eGraw, “A Complete Break-In Unit for (LW.,” QST
January, 1960.

May 1962

Power Supply

The power supply cireuit is u conventional
arrangement. using & choke-input filter. Tt. de-
livers 250 volts. A VR tube across the output
provides regulated 150 volts for the GALSs, the
GAL7, und the Selectoject. Regulated voltage
for the Selectoject reduces frequeney drift and
stubilizes it under conditions of changing line
voltage.

When the amplifier was first tried out, trouble
wus experienced from scvere hum. Originally,
one filament lead at each tube socket had been
grounded. Insulating both sides of the filament
line and grounding one side at one point almost
removed the hum. The hum level went down still
further when the filament transformer eenter tap
was grounded instead. But lowest hum level re-
sulted when the center tap was made 50 volts
positive to ground by tupping it up on a voltage
divider und bypassing it to ground with u large
cleetrolytic cupuacitor.

A 6ALT magic-eye tube mounted in a socket
hole in the panel serves us pilot lamp to indicate
the presence of heater und B voltages. [t also
gives 4 very rough indication of the aumount of
compression bhias voltage being developed and
hence serves us a crude S meter.

Construction

There's nothing critical about layout or con-
struction beyond ordinary good practice. 'T'he
panel is a standard rack unit 314 inches high. The
chassis is an open panel-ounting type (Bud
CB-1371). A U-shaped chassis was used to hold
panel space to o minimum. The tubes project
horizontally from the rear chassis apron. The
5Y3 rectifier must be mounted with the plates in
a4 horizontal plane, us recommended in the tube
manual.

T'he tuning potentiometer of the Selectoject is
coupled to a 6-to-1 vernier drive. This is a big
help with preeise tuning, since adjustment of the
potentiometer is extremely critical if « direct-
drive knob is used.

Conclusions

To appreciute this amplifier, you have to use
it a few months and then go buck to the straight
squawk-box-type amplifier. With this amplifier,
static crashes still blot out portions of the signal,
but they no longer rattle the windows. In fact,
the QRN is uo louder thun the signals it drowns.
QSB is noticeuble vn c.w. signals mainly if you
wateh the green bars on Lthe 6A67 expand and
shrink as the compression voltage changes. You
don't hear it on the spenker or headphones.
Heterodynes are less troublesome, cither in
phone or c.w. operation, because of the Selecto-
ject notch. QRM is less of a problem on c.w.
because of the Seleetoject peak. Because of the
combined elipping and compression it is possible
—even uatural -+ to tune across a e.w. band
without keeping one hand on the r.f. gain control.
[t's un extremely worthwhile addition to anv
receiver, including the $700 jobs. pET=]
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CLASS"B" +
MODULATORS

o Technical (Pornespondence

NEGATIVE-CYCLE LOADING

2431 N. Wilkie Drive

Pomona, C'alifornia
Technical Editor, Q87T

A few 's ago, 4 west coast ham magazine published an

article Jealing with the correction of a problem encountered
in plate modulation. The concept presented is still heing
discussed occasionally when the conversation turns to
modulation techniques. The originai development is re-
peated here for veference, and comments follow.

MODULATED SUPPLY 1O
CLASS"C" STAGE

UNMODULATED SUPPLY
FOR CLASS"C"STAGE

Fig. 1 —Typical plate modulation system.

(‘onsider the modulation system shown in Iig. |, The
idealized time histories of the variables involved are shown
in Fig. 2, enrves 4 and B, for 100 per cent sinusoidal modula-
tion. Curve ¢’ of Fig. ¢ is obtained by dividing curve .4 by
curve B on an instunt-by-instant basis, vielding the im-
pedance into which the transformer secondary operates.

(A) el o

S

Fig. 2—Time
plots of the va-
riablesof Fig. 1.

{8} i(n

) "z

TO-e0

Nince this impedance is much higher on negative half-
¢yeles than on positive, uneven loading of the modulators
occurs, This is further demonstrated by measuring the
modulator cathode currents independently, uand observing
that one i8 higher than the other. Further. if the wodulator
tubes are interchanged, the unbalance in cathode eurrent
““stays with the sockets,” ruther than * following the tubes
so that tube unbalance is not the cause of current unbalanee.

‘The remedy proposed, called * negutive-cyvle loading,”
s u uonlinear loading arrangewent of the weneral form
shown in Fig. 3. As long as e(£)> 0, the diode is cut off and
I has no eff When ety <0, the diode conducts and R
is placed in parallel with the (‘lass O stage, loading the
negative half-cycle more heavily. The effect is to balance the
operation of the two wodulator tubes, us shown by the more
neurly equal cathode currents.

o_guéﬁi i

The rain fallacy is in the division of curve A, l'ig, 2, by
curve B, If these variables existed at one pussive, linear
pure-resistive itupedance. the technique would be valid,
with the apparently indeterminate nnpedance at eif) =
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Fig. 3—Neg-
ative-cycle
loading.

i) = () being evaluated by limit techniques. llowever
(1) is not across the load and cannot he used to tind the
“instantaneous’ lnad impedance, Although ety and ih
both exist at the transformer secondary, their quotient still
vields no direct information about any physical impedance,
because the transformer secondary is an active element (a
souree) rather than passive,

‘'he divigion of eurve .1, Fig. 2, by curve B will be valid
it e() is shifted upward by an amount equal to the un-
modulated ('lass ! supply voltage, and the load is purely
resistive. [n this case, et and {6 will both apply to the
load presented hy the Class C stage, and the quotient will
be the vulue of load resistance.

eln Fig. 4—Time varia-

tion of voltage vs.
current.

Alternatively, the variables e(#) and i(f) could be plotted
ax shown in Fig. 4, with the fixed slope of the line reprosent-
ing the resistive load impedance. 1t should be recognized
that the coordinates of the puints along the line do not yicld
information directly on any physical impedance.

In either case, the load resistance will be w counstant,
rather than the variable suggested in Fig. 2C.

The observed unbalance. if any, in modulator cathode
currents may be due to the variation in transformer core
finx over an sudio cycle. In contrast to an all-a.c. trans-
former (filament, ete.), a inodulation transformer has a non-
zero value of average fux in the core, On one half ¢ycle, the
core will he nearer to saturation than on the other, and the
two modulator tubes will be unequally loaded.

Another possible cause of modulator current unbalance 13
noalinearity in the load which the Class (' stage presents to
the transformer secondary. If this load imperdance varies
over an audio cycle, the modulator tubes will operate into
different loads, and will have different cathode currents.

[n conclusion, it appears that “negative-cycle loading**
is designed to currect a situation which does not exist, and
serves only to inerease cowplexity and waste power.

-1, W, Thorpe, WOV D

"“SIDEBAND PACKAGE" NOTES

R.R. 3

Newcastle

Ontario, C'anada
‘Teehnical Editor, QST

Following three yeurs of active s.s.h. operation on 75
15 and 10 meters, and an extensive overhaul of my **8.S8.B.
Package,”” built in {958 fromm W6TEU's original article in
June, 1958, YST', | have several suggestions which should be
of help to anyone vonstructing this excellent exeiter.

1) The use of high-quality potentiometers snch as Olunite
‘A will prevent failure and allow better operation. I had to
replace the carrier-insertion control ta replacement-type
radio und TV control) because of failure, and changing to an
Ohimite ('A also cured an annoving reduction in carrier on
a.an. and c.w. ag the exciter warmed up. Apparently the
carrier-insertion control increased in vesistance due to heat-
ing caused by the eathode current of g,

2) ‘The Xth harmonic of the carrier oscillutor at 3640 ke,,
unless attenuated, will leak out of the sidebund generator, be
amplified in the 3.5-Mec. part of the exciter and will appear
as un extes signal on each band., This extra frequency will
also beat with the iesired frequency if the two are close n
frequeney, resulting in an unacceptable signal. After much
experimentation 1 have discovered a simple and very effee-
tive way of attenuating this unwanted harmonie, A parallel
trap, using a low-inductance slug-tuned coil in parallel with
a large silver-mica capacitor (1 used 470 gpf.) tuned to 3640
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ke., should be connected in the plate lead of the 6X8 fre-
quency multiplier, V4p. Using a small inductance and rela-
tively large capacitor secms to eause less detuning and
attenuation of the desired multiplier frequencies. ‘I'his
treatment reduces the harmonic many db., but does not
eliminate it. Complete elimination may be obtained by
placing a series trap, consisting of a 4-30-ppf. ceramic
trimmer in series with 4 large inductance 'I'V peaking coil),
between the wrid of 3io1a and ground, acruss coi L.
This trap detunes fju1, so the capacitance used should be
small, By working back and forth between Lior and the
series trap capuacitor, the harmonic wnay be completely
eliminated while the 2250-ke. s.s.b. signal is not attenuated.
Uise a receiver tuned to 3640 ke, with a test probe conneeted
to the untenna input for an indicator.

3) Very careful shielding and placewnent of components
in the final mixer and amplifier stages is necessury to make
the exciter completely stable, 1 would recormmend that
these stages, as well us the band-switching cuils, be enclosed
in shield compartments. Carefully located and dressed leads
are u must for stable operation. Shielding coil Lior resulted
in a very definite improvement in overation.

4) In my exciter, heat has been a problemn and a blower
is required to cool the unit — which, ineidentally, is
mounted in a well-ventilated hinged-lid cabinet. At a future
date [ plan tn replace the 83 rectifier by silicon rectifiers.
This should result in much less heut being generated as well
as better etliciency uud a reduction in receiver noise.

The ' Sideband Package' is used at VE3BHQ to drive a
pair of 8118 in grounded grid (ST, January, 1960). The
vutput of the exciter is exactly right for this linear. Reports
on all bands verify the excellent sideband suppression and
almoxt eomplete carrier suppression cluimed for this exeiter.
Audio quality reports arce excellent and compare favorubly
with the most expensive comnmercial amatenr transmitters.
IFrequency stability is remarkable, with practically no drift
after the first severul tuinutes of operation. | certainly
would not recornmend this exciter as a project for u beginner;
however, for a person with Some eonstruction experience it is
well worth while. All of the equiptnent which I use is home
brew; building it has been very educational, enjoyable aund a
challenge, us well as @ source of reusonably-priced equip-
went wlich I am proud to operate on the air.

-~ Farncomo Le Gresley, VE3BHQ

50-MC. MOONBOUNCE EXPERIMENTS

119 Fourth Ave.
Ottawa
Ontario, Cunada

‘'echnical Kditor, QST:

Comnmunication by moon-retected radio waves offers
amateurs the opportunity for making v.h.f. contaets any-
where in the world, for periods of from a few minutes to
severual hours each day, if the considerable technical prob-
lems can be solved. The following describes some attewmjts
to obtain moon echoes vn 50 Me.

Previous work with the reception of dU-Me. transinissions
by WTRDY at VE7AIZ gave evidence of perhaps two or
three consecutive weak echoes during each of half a dozen
trials.! Lack of more consistent results was assumed to have
been due to Iaraday rotation of the plune of polarization in
the ionosphere, cuusing loss of signal. Antennas at both
ends were horizontally-polarized Yagis. It seemed worth
while to make another attempt at VIC3BZS, using cireular
polarization, in 4 manner similar to that used by XIIIMU 2
to overcome the Llaraduy-effect problem.

Ifour Yagis, each with 5 elements in u horizontad pliane
and 5 in a vertical plane, were arranged in box cuntiguration
approximately 20 feet square. The vertical driven elements
were fed 90 degrees out of phuse with the horizoutal ones.
‘I'Lie untenna could be rotated only in azimuth, and was usu-
ally optically aimed. The transmitter used a heterodyne
exciter for maximuin stability. An external tunable oscillutor
at 1 Me., with 50 times frequency multiplication, save
recever injection at 5t Me., plus the Doppler shift, plus or
minus the audio filter frequency of 440 eyveles. This beuting
signal and the returned signal, if any, are fed into the regular
50-Me. converter, und then into the station receiver, set tor
600-cycle bandwidth. ‘Then follows the Yiu-cvele audio
filter, with a bandwidth of 20 eycles. and a tape recorder.

An important receiver point is thut the wpain of the
receiver should be set so that the noise at the output of

Y The VHE Amatenr, February, 1961, pp. 13-16.

2 See photos in QST, November, 1961, p. 89,
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the andio filter disappeurs when the external injection is
turned off. Under this condition the effective predetection
ti.f) bandwidth of the receiving systewmn is determined by
the audio tilter. The heterodyne system for the transmitter
allows the uscillators to run continuously, permitting better
frequency stability than when turning the oscillator on
and off. Heterodyning also reduces the drift at the signal
frequency. for a given amount of oscillator drift, compared
to a cunventionul uscillator-multiplier system. Absolute
frequency stability was not. extremely good. due to lack of
temperature control of erystals and transistors, but relative
drift to the rece ver was from one to two cyeles per minute.
T'his is good cnough to permit audio filter sclectivity of
10 to 20 cycles to be used.

Because of this narrow bandwidth the Doppler shift
had to be calculated. The approximate formula used was:

Af=f [& (cosLycosHr + cosLrcosHRr)cosD X 1076
(transit)

+ 554 | -~ ———1—,— % 1072
(semi)1 (semi)z

where Af = Doppler shift in cycles j

/is = transmitter frequency in megacycles

(semi)1 = semidiameter of the moon expressed in
seconds of arc

(sewni)z = semidiameter of the moon expressed in
secunds of arc 12 hours later for the day
concerned

(transit) == the time in hours between ephemeris
transits of the tnoon (approx. 25 hours)

L = latitude of the transinitter

HT = hour angle of the moon and is approximately

360

(transit)
ufter local mean tine of moonrise at
the equator

Lu, f[R sunilarly for the receiver

1) = upparent declination of the moon

X t where ¢ = time in hours

The necessury inforination for the caleulation may be
obtained from a current .lmerican Ephemeris and Nautical
Almanac. The first term in the square brackets is usually
dominant and at mouuset at 45 degrees latitude amounts to
about — 110 cyeles at 40 Me.

Three trials were muade and only one ur two weak but
identifiable cchioes were received. Signal-to-noise power
ratios were of the order of 1:1, or less. This neans that
little or nothing can he heurd of the return signal by ear,
but 2 visual presentation shows evidence of a return. T'he
advantage of visual methods in detection of very weak
sigenuls increases with very nurrow receiver haundwidth,
since signal and noise tend to sound the sue under these
conditions.

The average signal-to-noise ratio at the output of the
andio filter way calculated using the following formula,
which neglects fading effects produced by the motion of the
tnoon’s surface, Furaday rotation and ground reflection:

N
N /rowER
~2KL

16 X 10728 G2 Grbor 10 19

K
X 107 (.‘J'.L\“-“ [ R S L ) B

where PT = transiitter power output in watts

K = attenuation of transiuission line in db./ 100 ft.
L = transmission line length in units of 100 ft.
A wavelength in meters

gain of receiver anitennu over isatropic radiator
siilarly for transmitter

’a noise tigure of receiver at wavelength A

B = effective noise bandwidth of receiver in c.p.s.

{t should be noted that 1, &, and /' vury with A for given

compunents. IF'requency stability probleins make minimum
K vary with X also. For given couditions there is an optinum
A to produce maxiinuin average signal-to-noise ratio. ‘I'he
words *'average signal-to-noise ratio’ urc used, since the
instantaneous noise power sy deviate fromn the average
vilue, but the actual signal-to-noise ratio should be within
a fuctor of two of the averuge about 50 per cent of the time.
(Conlinued on paye 142)
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Happenings bt the Month

League Opposes License Fees

Board Meeting on May 11

LEAGUE OPPOSES LICENSE FEES

The Exceutive Committee, meeting in Hart-
ford on March 2%, voted that the League should
express its opposition to the adoption of Docket,
14,507, the FCC proposul to establish license fees
(see puges 64 and Y8 of April QST.) At press time
the League's comments are bheing prepured by
the Cieneral Manager and General Counsel for
filing with the Commission before the April 16
deadline. The text of the comuments will be pub-
lished in this column in the June issue.

BOARD MEETING

The Annual Meeting of the ARRL Board of
Dircetors will be held in Hartford, with the
formal sessions planned for Friday, May 11, 1962,
Topics currently under diseussion by amateurs
and therefore expected to be discussed at the
meeting include u re-examination of last vear's
recommendation concerning the upper end of the
t4-Me. bund, possible expansion of phone sub-
bands on 75 and 40 meters, 10-meter band privi-
leges for Technician Class licensees, amending
the Commuuications Department rules to allow
appointment. by Seetion Communications Mana-
gers of Noviees und Techniciuns ns Official Oh-
servers, Officiul Phone Stations and Official Bulle-
tin Stations within their own band segments, an
additional Leapue radio station (**West Coast
WI1AW "), adoption of the TCAO/Military pho-
netic alphabet ay the offieinl ARRL word list,
a minor umendment to the By-Laws muking it
clear that committees of the Board may originate
recommendations, a change in convention rules
providing for approval by the dircetor instead
of by the Executive Committee and o clarifica-
tion of policy concerning travel by viee directors
on League business within the division.

Members are invited to get in touch with
their respective directors expressing their views
on these or other mutters. The list of directors
appears on page 8of thisand every issue. Members
who are uot sure in which division they reside cun
find their state, or purt of a state, listed on page 6
under u division heading. Comments should reach
the directors by May 7, since most directors cote
to Headquarters a couple of davs in advance to
observe staff operations and discuss league af-
tairs informally with the other directors and the
stuff members before the formal sessions begin.

THAILAND ON "BANNED LIST”

The T, M. (Government has been notified that
Thailand has not withdrawn its objections to
international communications by its wnateurs,
previously filed with the International ‘Telecom-
munications Union in Cieneva. Accordingly,
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Thailund has been returned to the FCC's list of
countries with which communicntions by U7, 1.
amateurs are prohibited. Other countries on the
list are Cambodia, Indonesia and Viet Nam. Pre-
fixes to be avoided are: FI8, HS, P, XU, XV,
YB through YH and 3W. Please change vour
“Extract of Regulations® sheet (page 644, Octo-
hor, 1961, QST) aceordingly.

The Canadian list differs slightly because of
differing interpretations of some notificutions:
Canadian amateurs are not permitted to work
amateurs in Laos, Cambodiy, Viet Nam. Indo-
nesia, Thailand, Roumania and Jordan. Prefixes
to be avoided by VE/VOs are: FI8, HS, JY, PK,
NU, XV, XW, YB through YH, YO and 3W.

CANADA /COSTA RICA
THIRD-PARTY TRAFFIC

T'o its previous agreements with the United
States and with Venezuela, Cunada has added an
agreement with Costa Riea, permitting amateurs
in the two countrics to exchange relatively-
unimportant communications on behalf of third
parties. The exchange of notes, concluded on
February 23, 1962, provides that the amateurs of
the two countries may handle third-party com-
munications of a technicul or personal nature
stich that recourse fo the public telecommunica-
tions service is not justificd, provided that the
amateurs reeeive no direct or indirect. compensa-
tion. Agrecments with other countries ure in the
discussion stage.

‘&-Stravsis

Chosen us 1962 Community Ambussadors of
Kalamazoo, Mich., from a tield of 74 candidates,
K8QEX will have un ull-expenses-puid trip to
Japan while KTMD will visit Trefand. Upon
their return they will write newspaper urticles
and give slide lectures of their experiences. The
Kalamazoo Community Ambassador program is
supported by sonie sixty local organizutions.

[f yvou're u diviner (dowseri, Charles Brown,
K6RKR, P.O. Box 478, Suratoga, Culif., would
like to swap ideas with you.

W2KJY sends us u newspaper elagsitied ad
offering a B&W Lopaz filter — just the thing for
those South American QSOs!

Thirty-cight veurs between (80s. WODVR
{ex-9BRT) worked WOFMX (ex-0DAN) on 80
c.w. recently, they not having scen or worked
each other since June, 1923, -— KOBND

QST for



For the Experimente

IMPROVING THE ELECTROMONIMUTER

RUILT the Electromonimuter deseribed in QST,
L August, 1960, and found thut it performed
well exeept. for the sidetone oscillator, which
failed to escillute when the keyed ecircuit current
execeded about 100 ma. Voltage measurements
showed that the /R drop developed across_the
6ASTG keyer tube canceled ont the voltage
applied to the audio oscillator,

Inspection of the Electromonimuter circuit on
page 24 of QST, August, 1960, revealed that one
seetion of a 12AU7, Fuy, was used as a diode on
the voltage tripler circuit. ‘This tube section
was disconneeted and a third IN34 erystal diode
('R in Fig. 1) was substituted in its place. The
spare-tubeé seetion was then wired as a separate
vacuum-tube keyer for the monitor section of the
Electromonimuter. The new circuit is shown in
Fig. 1. The only change to the original cireuit
above the dotted line is the addition of the IN34
diode in place of the V21, The eircuit below the
dotted lide shows how 1sy is conneeted as a
kever for the monitor. Switch Sz is a d.p.d.t.
toggle switch.

0T
BX-Y o
25V,
CR, ‘ cn2| [
T, 4 >|]+ ﬂ-r
el

TOPINS TOPIN 6
285 OF  OF Vi
6AS76G

Fig. 1 —Circuit shows how VY21 is connected as a keyer for
the monitor section of the Electromonimuter., See text for
details on the components.

The changes shown here will inercase the
sidetone oscillator piteh somewhat, so it may be
neeessary to change vulues of 'y and Rs in
the original cireuit.

These changes permit the Electromonimuter to
perform with uny cathode-keyed transmitter up
to about 250 ma.

- Arthur 8. Gillespie, jr., WAVON

THE GUTTER-SNIPER

or about five dollars, plus a little elbow
L grease, it is possible to build this ten-meter
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Fig. 2—W1CMG's Guiter-Sniper.

vertical dipole. The antenna is designed so that
it hooks on to the ruin gutter of the house, u
method that is both convenient and strong. Its
name is derived from sniper, one who shoots at.
u distant target from a fixed position, and its
method of mounting: thus Ciutter-Sniper.

The antenna congists mainly of two pieces of
hard drawn copper tubing, one-half inch in
diameter. Of course, uluminum tubing could just
as well be used, but the copper tubing is easily
procurable at any plumbing shop. The tubing
comes in ten-foot lengths and two lengths ure
required. Cut the lengths to 8 feet 1 inch and
mount them on stundoff insulators on u board.
See the sketeh in Fig. 2. Two large hooks are
serewed into the top of the board, and wires and
a4 turn-buckle are attached to the bhottom as
shown in the sketch. The antenna is fed with
S0-ohm coax, such as RG-8/U or RG-58/U.

— William J. Cummings, W1CMQ

REMOVING STUCK GROUND RODS

AN easy way to remove ground rods that are
stuck i3 to use an automobile bumper
jack. Hook the bumper cateh nnder the ground
rod’s clamp and jack the rod out of the ground.
- Gary (', Apgar, KERIE
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Simple Adapter for Simultaneous
Transmitter and Receiver Frequency Control

Top view of the "'Little John' conversion unit.
The thumbscrews on the crystal holders are for
varying the pressure on the crystals as
described in the text.

“Little John™ on 40 and 80

BY CECIL M. JOHNSON,* W6EOT

«ffort than the mere handling of messages.
N One of the more tedious and cxacting
duties is that of shifting back and forth between
the net frequency and specitic QSO frequencices
assigned by the net-control station. If QRM
erops up on the QS0 frequency, further shifting
may be necessary. During an evening of checking
into several nets, a lot of dial twisting goes on.

An uarrangement that permits simultaneous
tnning of the transmitter and receiver relieves
much of this irksome detail and speeds up the
process tremendously. In the system to be de-
scribed, the transmitter receives its frequency-
drtermining signal from the reeeiver. Similar
transceiver systems have been described in
carlier QST articles.! However, the frequency
stability and circuitry of certain receivers having
their tuning systems in an i.f. amplifier, such as
the Colling 755-1, the Drake reecivers and the
SX-115, ure particularly easy to adapt. In the 5-1,
which the author uses, output from the variable
i.f. oscillator is available at a juck on the ehassis,
and therefore no modification is needed. Druke
and Hallicrafters receivers require the addition of
anoutput coupling lead from the tunable oscillator.

‘Wom&me in traffic nets often entails more

Frequency Conversion

"The v.f.o0. in the 753-1 is tunable over a 200-ke.
range (approximately 2.7 to 2.5 Me.) and, of
course, this runge remuins fixed for all amateur-

* ?_45;41 Almond Road, Lakeside, Culifornia. i

t Jones, ‘‘ Ilexible Transmitter-Receiver Irequency Con-
trol,”” QST July, 195%.

Aoser, *“ Autosyne l'requency Control,” QST, June, 1957,

l.aRue, ‘“ A Coutest Man’s Receiver-Iracking V.1".0. for
7 Me.," QST, May, 1956.
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baud scgments. In Fig. 1, the signal from the
receiver vi.fo. is fed to the triode seetion of a
t:URA where it iy mixed with the signal from a
crystal-controlled oscillator using the pentode
section of the same tube. A frequency cqual to
the difference hetween the two input frequencies
appears in the wixer output circuit. Therefore,
the crystal frequeney to be chosen should be
equul to the sum of the reeeiver v.f.o. frequency
and the desired transmitter output frequency.

Crystals may be chosen that will provide trans-
mitter coverage of any of the 200-ke. segments
covered by the 758-1 and covered also by the
transmitter's v.f.o. fundamental. The arrungement
cannot be used for bands where frequency mul-
tiplication takes place ufter the v.f.o. output.
since the width of the frequency segment covered
will also be multiplied, making tracking of the
transmitter and reeeiver impossible. However, the
author's interest is in the c.w. portions of the 8U-
and 10-meter bands where most of the trattie nets
operate. The transmitter is a DX-100 in which
no multiplication tukes place after the v.f.o. in
covering these two bands.

EESNGNNENNENE SR EEE

W6EOT finds that the ‘‘transceiver’’
type of transmitter frequency control n
is of tremendous advantage in traffic- =
net operations. The system is easily

applied to the 75S-1 and similar re- m
ceivers and will work into almost all -
transmitters covering the 40. and
. S0-meter traffic-net frequencies.

(55
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Fig. 1 —Circuit of the converter unit. Capacitances

are in uf. and capacitors are disk ceramic. Re-

sistances are in ohms and resistors Y2 watt. All r.f.

chokes are Miller 4632 or similar.

Ji, 32, Js—Phono connector.

L;—(3.5 Mc.)—50 turns No. 26 enam. on ¥-inch

iron-slug form.

Lo—(7 Mc.) 35 turns, same as L.

S1—2-pole, 2-position rotary switch (Centralab

2504).

Yi—Approx. 6100 ke. for 3400-3600-kc. output.
Approx. 6300 kc. for 3600-3800-kc. output.
Approx. 6500 kc. for 3800-4000-ke. output.

Y:—Approx. 9.7 Mc. for 7000-7200-ke. output.
Approx. 9.9 Mc. for 7200-7400-kc. output.

Transmitter Connections

Fig. 2 shows how the mixer is connected to the
IDX-100. This is a simple matter, consisting of
disubling the v.f.o. in the DN-100 and feeding
the output of the mixer instead to the grid of the
12BY7 buffer stage. Since I had no particular use
for the erystal-control feature of the X-100, I
rewired the v.f.o./crystal switech (Sa) as shown.
Now the switch serves to switeh back and forth
between conventional v.f.0. und receiver control.
('Phe DX-100B has a d.p.d.t. crystal/v.f.0. switeh
which ean be rewired for the sume purpose merely
by disconnecting the crystal socket from the
switech and conneeting the output lead of the
mixer to the sume point on the switch.)

The diagram of Fig. 2 also shows 2 differential
keying system that was added to the DX-100
carlier. When reeciver control is employed, the
differential keyer is not used, sinee the bloeking
voltage developed in the keyer is not sufficient. to
prevent tails on the break characteristic. How-
vver, the negative supply of the kever is used in
blocked-grid keying of the mixer and the 12BY7.
The d.p.d.t. switch Sy makes the nccessury
changes in the keyving cireuit. If it is desired to
retain the original cathode keying of the 1 X-100
(or 100B), the mixer can be keved along with the
12BY7 by shorting J» in Fig. I, bypassing the
junction of LiLg to ground with an 0.01-u4f. ca-
puacitor (after removing the ground connection),
and connecting the coil junction to the point
marked X in Fig. 2.

All voltages for the unit, except negative bias,
are obtained from the 758-1.

Construction

"I'he conversion unit is built into a 3%4 X 3 X
2-inch Minibox, and is installed in the open area
on the 755-1 chassis that is normally reserved for
the noise blanker. The erystul sockets, switch,
tube socket and coils are ull mounted on the top
side of the Minibox. The mixer-input cuble
cmerges from o grommetted hole in the front
skirt of the box where it goes to tbe v.f.0. output
jack on the S-1 chassis. A similar hole in the rear
skirt. of the box takes care of the key and mixer-
output cables. These holes should be placed far
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cnough toward the right-hand end of the box so
that the cables will elear the power transformer
and v.f.0. box in the 3-1. The cubles were made
from plastic-covered shiclded microphone cord
having polyethvlene insulation. Power leads ure
dropped through the cutout opening to connce-
tions below. The unit is fustened to the receiver
chiassis by meuns of sheet~-metal serews.

Crystal Frequencies

Remembering that the required erystal fre-
queney is the sum of the receiver v.f.o. and de-
sired transmitter output frequencies, the ap-
proximate crystal frequencies necded to track
with the 758-1 are 3400 4 2700 = 6100 ke. to
cover the 3400- to 3600-ke. segment, and 3600 +
2700 = 6300 ke. for the 3600- to 3800-ke. seg-
ment. (A third crystal at 6500 ke. would provide
coverage from 3800 to 4000 ke.) Using a similar
proeess for the 7-Me. band,