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ALABAMA
Blrmmgham—Ack Radio Supply Co.
ALASKA
Anchorage—Yukon Radio Supply, Inc.
ARIZONA
Phoenix—Southwest Electronic Devices
Tucson—Elliott Electronics, Inc.
ARKANSAS
Dewitt—Ed Moory's Radio & Appliance Co.
Texarkana—Lavender Supply Co.
CALIFORNIA
Burbank—Valley Electronic Suppiy Co,
Burlingame —Amrad Supply. Inc.
Long Beach—Seott Radio Supply, Inc.
Los Angeles—Henry Rado. Inc.
Radio Product Sales. inc.
Oakland —EImar Electronics
Riverside--Mission Ham Supplies
San Diego—Western Radio & |V Supply Co.
3an Francisco—Amrad Supply. Inc.
San Jose—Quement Industnial Electronics
COLORADO
Denver—Radio Products Sales Co.
CONNECTICUT .
Hartford—Corky’s Division-Hatry Electronics
New Haven—Radio Shack Corp. of Connecticut
DELAWARE
Wilmington—Willard S. wilson, Inc,
DISTRICT OF COLUM
Washington—Electronic Wholesalers, Inc.
FLORIDA
fami— Amateur Radio Center. Inc.
Flectronic Wholesalers. inc.
Pensacola—Grice Electronics. Inc.
Tampa Kinkade Radio Supply, Inc.
GEORGIA
Allanla Ack Radio Supply Co.
Specialty Disteibuting Co,, Inc.

AWAII
Honolulu~Honolulu Electronics

DAHO
Boise—Robbie's Radio & TV, Inc.
ILLINOIS
Chicago—Allied Radio Corp.
Newark Electronics Corporation
Peoria— Klaus Radio & Electric Company

INDIANA
Fort Wayne—Brown Electronics. Inc.
Indianapolis—Graham Electronics Supply, Inc.
South Bend—Radio Distributing Co., Inc.
1owA
Counctl Blulfs—World Radio Laboratortes, Inc.
Des Moines- Bob and Jack's, Inc.
Radio Trade Supply Co.
LOUISIANA )
New Orleans—Radio Parts, Inc.
MARYLAND
Wheaton—Uncle George's Radio Ham Shack
Division, Electronics Distributors, fnc,
MASSACHUSETTS
Boston—DeMambro Radio Supply, Inc.
Radio Shack Corp.
Reading—Granam Radro, Inc.
MICHIGAN
Ann Arbor—Purchase Radio Supply
Detrot—M. N. Dufiv & Co.
Radio Supply & Engineering
Kalamazoo--Warren Radio Company

MINNESOTA )
Minneapolis—Electronic Center, Inc.
Lew Bonn Company
MISSOURI
Butler—Henry Radio Company
Kansas City-- Burstein-Applebee Co.
St. Louts—Walter Ashe Radio Company

NEW HAMPSHIRE
Concord—Evans Radio

NEW JERSEY
Mountainside—Federated Purchaser, Inc.
Newark—Hudson Radio & Television Corp,
ot New Jersey

NEW YORK_ o
Albany—Ft. Orange Radio Distributing Co., Inc.
Amsterdam~ Adirondack Radio Supply
Ruffalo--Genessee Radio & Parts Co., inc.
New vork—Harrison Radio Corporahon

Harvey Radio, Inc.

NORTH CAROLINA
Asheville—Freck Radio & Supply Co.

Winston-Salem—Dalton-Hege Radio Supply Co., Inc.

HIO
Cincinnati~

Look for this trademark . . . as modern as the amateur equipment it signifies, Look for the
authorized Collins distributors displaying it. They are hand-picked as the finest in the land.

Steinberg’s Inc.

Cleveland— Proneer Electronic Supply Co.
Columbus—Universal Service
Dayton—Custom Electronics. Inc.
Toledo—~Selectronic Supplies, Inc.

OKLAHOMA

Tulsa—Radio, inc.

REGON
Portland—Portland Radto Supply Co,
PENNSYLVANIA

Philadelphia —Radio Electric Servica
Company of Pa.. Inc.
Pittsburgh—Cameradio Company

RHODE ISLAND

N
Providence—W. H. Edwards Company

SOUTH CAROLI

NA
Charleston ~ Wholesale Radio Supply Co.
Columbia— Dixie Radio Supply

SOUTH DA

KOTA
Watertown—Burghardt Radio Supply

TENNESSEE

Memphis—W. & W. Distributing Company
Nashville—Electra Distributing Company

TEXAS

Abilene ~Howard Radio Company
Austin~Hargis-Austin, Inc.
Corpus Christi—Electronic Equipment &
tngineering Co.
Daltas—All-State Electronics. Inc.
Amateur Electrontcs, Inc.
Grabtres’s Wholesale Radio
&l Paso—McNicol, Inc.
Houston~ Busacker Electronic Equipment Co., Inc.
San Antonio—Radio & Television Parts Co,

WASHINGTO

Everetl—Primlqle Radio Wholesale Company
Seattle—C & G Radio Electronics Co.
Spokane—Northwest Electronics Distributors
Tacoma—C & G Radio Electronics Co.

WISCONSI

N
Fond du Lac~Harris Radio Corporation
Madison-~Sattertield Electronics, Inc.
Milwaukee — Amateur Electronic Supply
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NEW EIMAC TWT COVERS THREE BANDS!

Eimac’s new EM-1060 TWT will operate in X-band. And C-band. And S-band. In fact,
it’s the only TWT available today with such a wide frequency range—2.5 to 11 Gc! And in
all three bands, it provides a nominal output power of one watt and a gain of over 30db.
It’s just one of the many new advanced TWT’s coming your way from Eimac. For more
information write: Microwave Marketing, Eitel-McCullough, Inc., San Carlos, California.




Use|

and know where you are!l!

No matter where you use them...in SSB exciters...
receivers... AM or CW transmitters...in CB transceivers
...wherever circuits call for crystals...PRs are
OUTSTANDING!

With PR Crystals you are ALWAYS SURE of —

® Accuracy
Dependability
High Activity
® Low Drift

® Unconditional Guarantee

Since 1934, PR Crystals have been the Standard of
Quality for Amateurs and Commercials alike. PR Crystals
are used in many fields where split-second timing.
precision and dependability are vital. They are used in
tracking statiens of the satellite and missile program. and
in many other high precision types of equipment.

And of course PRs are in the rigs of thousands of proud
Amateurs. If you are not already using PR Crystals. get
them now from your jobber. PRs will give you the finest
precision frequency control that money can buy!

FUNDAMENTAL, PR TYPE Z-2 — Frequency Ranges in Kes.: 3,500 to
4,000 (80M); 7,000 to 7,425 (40M); 8,000 to 8,222 (2M); 8,334

to 9,000 (6M). =500 Cycles....................... $2.95 Net
(All Z-2 Crystals calibrated with a load capacity of 32 mmfd.)

Third Overtone, PR Type Z-9A, 24,000 6 Meters, Fifth Overtone, PR Type Z-9A,
to 24,666 and 25,000 to 27,000 Kc., 50 to 54 Mc., = 15 Kc., ...$4.95 Net

N 3.95 N
3 Ke $395Net .iizens Band, PR Type Z.9R,

005% ..ol $2.95 Net

Standard of Quality since 1934

PETERSEN RADIO COMPANY, INC,
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA

EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N. Y., U. S. A.



Section Comymunications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially Lewsue metubers, ave invited to report station activities on !lnc jirst of cacht
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in exch Section.
Radio club reporta are also desired by SCMs for inclusion in QST. ARRL Field Organization statlon appointments aro
available in areas shown to qualified League members holding ¢ fanadian or FCC amateur license, General or (‘anditional
¢ 'lass or abov lhcse include ORS, OES, OPS, 00 and OBS. SCMs desire applications for SIC, 1WC, RM and PAM where
vueancies € OFES, v.h.f. b md\ appointment, is available to Technicians aud Noviee, us well ax to full-privilege
amateur licensees.

ATLANTIC DIVISION

Iastern Pennsylvania 47RQ Alien R. Brelner 212 Race =t Tamaqua
Maryland-Delaware-1). ¢, \\ 337 Andrew H. Abraham RED 1 \mlthburg Md.
sHouthern New Jersey l\"Bu Herbert . Brooks SUU Lincoln Ave. Palmyra
Western New York K2HUK Charles T, Hansen 211 Rosermnont Drive Buftalo 26
\Western Pennsylvania W3ULIN  Anthony J, Mroczka A75-5th &t Donors
CENTRAL DIVISION.__
tiinols WYPRN kidmond A. Mectzger 1520 Routh +th ~t. Rpringtield
Indiana WURWEH Donatd L. Holt 1312 liast 25th St. Anderson
Wisconsin KHGSC Kenneth A, Fbneter %22 Wauona ‘I'rall Portage
O, DAKOTA DIVISION_ -
North Dukota WOITVA Harold A, Wengel 1416=6ith Ave. Williston
South Dakota WHRRN J. W. sSikorski l'lnn S, Meulo Ave. sloux Kalls
Minnesota WUKJIZ Nrs. Lydia 8. Johnson 1258 Van Buren St St Paul 4
DELTA DIVISION
Arkansuy K5CIR Odia L. Musgrove 1321 W, Buraque Ave. PPine Blufy
n. W5FMO  Chomas J, Morgavi 3409 Beaulicu St. Metulre
Alississippl \\'5ML<, loyd (', Teetson 2469 Paden Juckson 4
‘Tennessee W R. W. Ingraham 105 West Park Drive Kingsport

GREAT LAKES DIVISION - J—

Kentucky WABIEW (i, Leachman i () Box 406 Ashle

Aichigan W8N R.:.lnh P. Thetreau Six Mile Road Detrolt

©hlo WS8AL Wilson E. Weckel 2 118 Tuq arawas St W, Cunton 8
—_ HUDSON DIVISION.

k ern New York W2E U lmorgc W. Tracy {138 North Country C'lub Drive hch«\noumdy
N. Y. C. & Long Island W20RU tieorge V. Cooke, Jr. 3% Dalsy Lane C'ommuack
Northern New Jersey * W2APY Laniel H. Liarley 216 Grove .A\ve. Metuchen
- —.-MIDWEST DIVISION__ ___ ..
Iowa WUONTB Dennis Burke {418 Douglas Ave, Ames
Kansux WOINS Raymond E. Baker 1014 Lincoln &t ‘Neodosha
Missourl woBu, ¢, 0. Gosch 711 8, Oukland St, Webb Uity
Nebraska WOEXP C'harles §5. McNeel Route 3, RFFD North Plutte
——— NEW ENGLAND DIVISION
( ‘onnectienr WICHR tienry B. 8prugue, jr. « ‘urtbridge Rd. Weston
Maine wWiBCB Albert. (', Hodson 370 Caplsie St. Portland
luastern Massachusetts WIALP Frank L. Baker, jr. 91 Atlantic St, .\orth Qulncy 71
Western Muassachusetts WIRVR Perey (', Noble K At, Dennis St. \
New tlampshire WITIQ Ellls £, Miller Hox 395 W olfeboro
Rhode Lsland K1AAY John E,. Johnson 30 Frult 8t. Pawtucket
Nermont WIEIB Miss Hurrfet Proctor P. O.Box Y I3ast Middlebury
———— NORTH\VDSTERN DIVISION
A ko KL7DG John P, ° P, O, Box 82 Kodlak
[duho W7GGV AMTH, ilelen M Muillet  ftoute 1, douth Pocatello
Alontana W7BTK Ruy Woods Brady
f)regon WT7AIN kverett H. France 4335 8,14, 116th Ave, Paortland
\Washington W7PGY Robert B. ‘Thurston 7700~ 5I~r Ave., N.E. Seattle 15
[ — PACIFIC DIVISION
Nawali l\IIGD\'(‘. John E. Montague 1108 Kukily Place Monolulu
Nevada W7vIU ¢'harles A, Rhines Box 1025 ko
Hanta Clara Valley l\’ﬁD\ N W. (‘nnley Smith 67 C'uesty Vista Drive slonterey
tiast Bay WE0J W RB. WV, Southwell 200 South Heventh #t. Dixon
San kranclsco W6BLP Wilhur F. Rachman &40 Dartmouth st. Sun Iranclsco 2
Sacramento Valley W6BTY tieurge R, Hudson 2209 Meer Way Haeramento
San Joaquin Valley WaJPT Ralph Saroyan 6204 E. Townsend Ave. I‘resno
—— ROANOKE DIVISION ___. _.
North Carolina W4+RRU B. Rliley Fowler HBox 143 Morganton
~(nuth C'arolina \\'4GQ\' r. J. O. Dunlap P, (), Box -H, Itock HIll
rginia w4Qn Robert [.. Follmur 1057 Dun Norfolk 3
West Virginia WRJ \I Donald B. Morrls 1111 \leu.ndcr Place Yalrmont
PO ROCKY MOUNTAIN DIVISION___ —
¢*olorado WUNIT Donald 8. Middteton 920 West Adams =t Pueblo .
titah W7QWH lhnm.h H, Miller I.355 E.Lst l7th St Salt Luke City 5
New Alexleo WAIQL nwell . Greene 0. 406 Dexter
\Wyoming W7AMU . D. Brangon '.%'.Z .snurh Fik Caxper
SOUTHEASTERN DIVISION
Alabatna K4PHH Harvell V. Tilley RED 1, Box L0 Fthelsville
biustern lortda K43JH Albert L. Hamel 1300 N. IS, t2nd St, Pompano Beach
\\ catern Florida W4RKH Irank AL. Butler, jr. 194 Lilliott Rd. 1'ort Walton Beach
W4C T William F. Kennedy 16R7 Falrway Hill Drive, 8.£.  Atlanta 17
\\ (--.t lndlm tP.R.-V.L) KP4DJ Willlam \Werner 463 Rumon Llovet t'rh, ‘Truman
_ Rio Pledras, P. R.
¢'anal Zone KzZ5TD ‘Thomas B. DeMels P. 0. Box 1111 Balboa
JUS——— SOUTHWESTERN DIVISION. -
Yos Angeles WweJQB Albert 10, HIill, jr. 861 No. Millard Ave, Rialto
Arizona W7QZH Keuneth P, Cole £132 North 18th Ave. Phoentx
Ran Diego WOELRU Don Stansiter 4427 Pescadero san Diego 7
santa Barbara K6CVR Robhert A, Hemke 728 \W. Mlssion Santa Buarbarn
WEST GULF DIVISION . —
Northern "Vexus W5BNG L. Harbin 4515 Culmont lrort Worth 7
¢)klzhoma W5DRZ \drl.m V. Rea Box 33 Ketchum
Houthern "t'exas WHQEM Roy K. Eggleston 1109 Vernon Drive C'orpus C'hristl
—_— CANADIAN DIVISION
Muaritime VEIWB D, . Weeks Huarvey Station, N. B.
¢)ntarlo VIEANG Rlc-h ard \W. Roberts 170 Norton Ave. Willowdale, ‘Toronto, Ont,
Luebec VEZDR . Skarstedt 62 St. Johns Rd. Pointe Clalre
Montreal 33, P. Q.
Albel VESTG tHurry Harrold Ix34-5th Ave. N, Lcmbrldxc. Alta.
nrltlsh Columbizn VE7TFB H. I&. Bavage Vancouver X, B. C.
Alanitoba VE4IY Al S. Watson < Winnipeg
Saskatchewan VESBLL Juek Robinson a7 ngln lul Regina
L ——

6 * Oniclal appointed to act temporarily (n the abseuce wf u regular ottielal




BROADBANDED TRANSMITTING COUPLING TRANSFORMERS

e ons TR
TB=15

TMC’s Model TRC-20K and TRC-5K are
recent additions to a family of broadband

RF transformers that provide coupling of

gLEJ?LLéilsfl\lr RF energy from 250 watts average to 40
8015 kw peak power with insertion loss of less
than 1 db, and VSWR not exceeding 2:1.

Models TRC-5K and TRC-20K provide

efficient impedance match over the fre-

TRC-5K quency range of 2 to 28 megacycles be-

tween 50 and 600 ohms or 70 and 600
ohms, and are housed in fiberglass rein-
forced cases for operation in any ambient
environment from —50° C to +75° C.

Spark gaps provide protection against
static electricity on the antenna as well as
against lightning discharge. These units
are provided with either wall or pole
mount and may be mounted in isolated
places, such as an antenna field, since
they require no maintenance. A wide vari-
ety of RF fittings can be provided to match
any standard transmission system.

TRC-20K

«

A4

THE TE!CHNICAL MATERIEL CORPORATION
MAMARONECK, NEW YORK

and Subjidiaries
OTTAWA, CANADA o [ ALEXANDRIA, VIRGINIA =  GARLAND, TEXAS o LA MESA, CALIFORNIA o POMPANO BEACH, FLORIDA



LEAGUE INC., vvvvvv

is a noncommercml assoclahon of radlo amateun, bonded for

‘odvancement of the radio art and of the publ«c welfare, for the
representotion of the Tadio dmateur in legislative matters, and for.
the maintenance of fraternalism and a high standard of conduct.

Itis anincorporated assoc;ahon without capital stock, chartered
under the laws of Connechcut. lts uffcnrs are govemed by a Board

Directors. The »League i
i noncommercial and no one commerdo!!y engogéB in the many-
facture, sale or rental of radio oppurotus is
on its board.

"Of, by and for fhe amateur 'numbers within its rdhks pruch-
colly every worth-while amateut in the nation and has a history of
glorious ach:evement as the stcndord bearer i in umateur affo:rs.

"

ship of a transmitting station and knowle(fge'of the code are not
prerequisite, although full vormg membership is granted only to
licensed amateurs.

. All general correspéndence should be addressed to the adminis-
trative headquarters at West Hartford, Connechcur.

Past Presidenis
HIRAM_PERCY MAXIM, WI1AW,1914-1936
EUGENE €. WOQDRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, wzxu 1940-195%

Officers .
President . . i . .., .GOODWIN L. DOSLAND, W@TSN
First Vice-Prosident . . . . ~WAYLAND M. GROVES, wst'
. P.O.Box 586, Odessa, Texas G

Vice-President . . .
38 La Salle Road Wesi Harfford, Connecticut
Vice-President . ", .. . JJALEX REID, VE28E

i 240 logan Ave., Sl‘ Lcmberr P. Q., Canada’
Secrefary ., . . uinil, i U JOHN HUNTOON, WilvQ ™

“Treasyrer .. . .o DAVID H. HOUGHTON
: 38 La Solle Roud Wes’ Hartford Connechwr

“General Manager .. . . . .7 JOHN HUNTOON, WIlVQ
Communications Manager . . .FRANCIS E. HANDY, W1BDI
Tachnical Director . . . . i GEORG‘E"GRAMMER WIDF
Assistant Secrefaries ... . . PERRY F. WILLIA/

GEORGE STEVANS, JR,, KILVW RAYMOND HIGGS, W606I/ 1
o 38.La Salle Road West Harfford, Connechcut

,Genaral Coun ei )
) 1755 DeSul'

DIRECTORS

Canada
NOEL B. EATON ... ...vviiiiiiaeennsn VE3CJY
R.R. 3. Burlington. Ontario
Vice-Direetor: C'olin C'. Dumbrille. ... ... VEZBK

116 Oak Ridge Drive. Bale d'TUrfee, Quebee

Atlantic Division
GILBERT L. CROSBLEY . ............. W3vYa
Dept. of I+, 1., ’enna State University
state College, Pa.
Vice-1 rector: FExdwin 8. Van Deusen. ... .. W3ECP
3711 McKinley St., N.W., Washington 15, D. .

Cen tral Division

JOHN G. DOYLF..... ... .......... WIGPI
4331 N. \\llvlwood Ave., Milwaukee 11, Wis,
Vice-1irector: ’hiilip i, Haller . .WI9HIG

6000 S. ‘I'ripp \v« Chicago 39 TiL
Dakota Division

CHARLES G, COMITON, ......c.u.. WoRUO
1011 Fairmount Ave,, 3t. Paul 5, Minn,
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Rox 78, Black Hawk, 8. D.

Delta Division
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“It Seems to Us...”

THE YEAR IN REVIEW

I‘lhb many another vear, 1961 had its ups
4 and downs: its fast-paced drama — and
its share of slow, drawn-out, hard work. All in
all it was a good year — a year that amateurs
cun remember with pride.

To begin with, amateur radio entered the
space age in ‘61 with well-laid plans, and the
necessary hardware, for an amateur satellite
complete with two-meter transmitter. The
project, called OSCAR for Orbital Satellite
Carrying Amateur Radio, will give wmateurs
throughout the world the opportunity to par-
ticipate directly in space communications ex-
perimentation. The OSCAR package has been
designed and built entirely by amateurs, and
the project approved by Government suthori-
ties; at press time, all it required was a piggy-
hack ride on a U. 3. satellite launch.

With efficieney bhorn of necessity, and long
hours of practice, radio amateurs in Texas,
Louisiana and nearby states girded them-
selves against Hurricane Carla and provided,
in many cases, the only communication svail-
able to some of the hardest-hit wrens. Less
spectacular, but just as important, were the
hundreds of incidents, duly documented in
QST, involving tornados, floods, sleet and
snow storms, fires (particularly the California
holocaust), accidents, and medical assistunce
for individuals in remote areas of this and
foreign countries.

The Federal Communications Commission
amended the amateur regulations, effective in
August, to permit amateurs operating on or
over the high seus to use the 14-Me. band in
addition to the 21- and 28-Me. bands. Previ-
ously, the 14-Me. band could be used by such
stations only when they were within ITU
Region II (roughlv, the western hemisphere
extended to include Hawaii). FCC also
changed its rules to permit American citizens
overseas to take the Conditional Class license
examination, regardless of their luck of resi-
dence eligibility under other sections of the
rules. On file with the FCC and awaiting deci-
sion are League petitions involving: slow-scan
TV, RTTY «ual-signing procecdures, easier
mobile logging, expansion of privileges in
1800-2000 kc., and a power increase for the
420-Mec. amateur band. New amateur license
applicution forms 610 and 610-A were adopted,
and the headaches of discontinued renewal

form 405A gradually disappeared. There was
considerable talk of a license fee for all radio
stations, but no specific proposul was made.

The U. 8. ratified the 1959 Geneva Radio
Regulations, the only change for amateurs
involving an eventual shift of the 3500 Mega-
cyeles (3,500,000 ke.) band to its old location at
3300-3500 Me. A bill was introduced by Sena-
tor Barry Goldwater, ex-6BPI, providing for
U. 8. reciprocul lioensing privileges for ama-
teurs, with action awaiting the 1962 session of
Congress. Bolivia and the U. 3. signed a
third-party message traffic agreement. Canada
consummated its first such agreement, with
Venezuela, und we hope it is but the fore-
runner of many to come. Luos was removed
from the list of ‘““banned” countries for U. S.
amateurs. For morale and recreation purposes,
amateur radio was installed on the S.S. Hope
(W8SOLJ/MMI and /PXK) and was used to pass
messuges between the crew of that mercy
vessel and their families as the hospital ship
made its way around the world.

Back on the home front, there was steady
growth both in the number of amateurs and
members of the League. The ARRL Board of
Directors held its annual meeting in Anaheim,
California, the first away from Hartford since
the Denver meeting in 1954. John Huntoon,
WILVQ, became the League's General Mana-
ger, upon the retirement of A. L. Budlong,
WI1BUD, after 37 years of service. In another
administrative change, Paul M. Segal, Gen-
eral Counsel of the League since 1928, turned
over his oftice to Robert M. Booth, jr., W3PS
(see story page 40 of this issue). Slow but
definite progress was made toward the
eventual construction of a new Hq. office
building.

John Chambers, W6NLZ, and Ralph E.
Thomas, KH6UK, were jointly presented both
the 1961 Edison award and the 1960 ARRL
Merit Award for their California-Hawaii ex-
periments with tropospheric propagation on
the 144- and 220-Me. amateur bands. A new
“Cover Plaque” award was created for the
author of the best article appearing in each
issue of QST.

Aetivity increased in virtually every phase
of amateur operation with the most dramatic
growth in the v.h.f. region and less spectacu-

(Please turn the page)
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lar but steady increases in the h.f. bands.

Rather thun an expected drop in 50-Me.
activity resulting from the waning solar evele,
it appears that more stations than ever hefore
are using this band. The 144- and 220-Me.
records seem to have kindled new interest in
those frequencies, with a number of stations
building and experimenting with 144-Alc.
moonhounce. There is a good indication that
w.h.f. and microwave experimentation is being
tuken up by an increasing number of tech-
nically qualified amateurs, and equipment for
this work is gradunlly getting out of the
entirely-surplus phase.

Two good indications of activity were the
\.h.f. Sweepstakes, in which 1550 logs were
returned (nearly as many as in the h.f. version
of the sume contest), and the June V.h.f. Party,

which broke all previous records for number of
entries, geographical coverage, scores, scetion
multiplier totals, and number of portable
stations in the field.

On the h.f. bands participation was strong
in all of the contests, with Field Day the most
popular. Last year saw well over two million
message handlings by the amateur fraternity.
Nine new countries were added to the DXCC
list and applications for the DXCC award and
the \WAS award remain at a high level. Nine
stutes held Amateur Radio Weck obscrvances.
Maine becatne the forty-sixth state und New-
foundland the seventh Canadian Provinee to
issue amateur call letter license plates.

Thesc are but a few of the highlights of
1961, a year of definite progress. May the
record be even better in 1962! [a57=

OUR COVER

We sent onr statl photographer aloft to get an asteroid's view of the Hrst OSCAR (Orbital
Sutellite Carrving Amateur tadio’ — signifving a new era in amateur radio: spaee communica-
tion, A year ago OSCAR wasy little more than a dream, but through the imagination and drive
of a group of enthusiastic amateurs, and with ARRL backing, Government approval has made
it a reality. We hope by now vou'll be listening to the amateur satellite saying “HI” on 145
Me., and that you'll send intercept reports (us outlined in previous QST urticles — see index
on page 190 of Deccmber) to Project OSCAR, Box 183, Sunnyvale, Calif.

°s f ux‘jt.f"\w‘j::'[b’ﬁ':..—igf\ou

fest Calen

California — All DXers are invited to attend the unnual
joint meeting of the Northern and Southern C'alifornia DX
("lubs, to be held at the Hacienda llotel in I'resno on
January 20 and 21, The program includes u cocktail party,
a hanauet, and a special DX breakfast. Present will be some
uf the country's greatest. Ilor further info and for reserva-
tions, contact Frank Cuevas, W6AOA, 1030 West 93rd St.,
Los Angeles 44,

-

v

Don’t forget to write. Who? Your Senators,
Why? To support Senate Bill 2361, Sce pages 9
and 73 of Qetober QST. This is the reciprocal
licensing bill, gang.

COMING A.R.R.L. CONVENTIONS

April 7-8 — New England Division,
Swampscott, Massachusells.
April 13-11 — Michizan State,
Rapids. Michigan.

May 19—20 — Roanolc Division, Roa-
noke. Virginia.

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

August 31-September 3 -~ ARRL Na-
tional. Portland. Orcgon.

Grand

September 1-3 — Delta Division, New
Orleans. Louisiana.
Oclober 13 —Tudson Division, New

York. N. Y.
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in the center, the new Chief MARS, Air Force—Capt.

A. N. Cole, W4IYR, He is flanked by Major Sid Rexford,

W2TBZ, Chief MARS Army, and Commander Al Kunz,
K4NAA, Chief Amateur Liaison Branch, USN.

Anyone interested in @t 40-meter Noviee train-
ing net in the Texas-Arkansas-Oklahoma area
please contact, WNBAID, Box 65, Route I,
Hartford, Arkansas.

Here's the January schedule for the Air Iforce
MARS Eastern Teehnical Net, meeting at 1900
GMT Sundays on 3205, 7540, and 15,715 ke.
Jan. 7 — New Lklectron Tubes for the Modern Fira.

Jun. 14 — Thertionic Integrated Micro-Module Clircuita
for ITigh Temperature Environments.

Jun. 21 — Applications of ‘I'ransistors.

Jun. 28 — Gienerul Discnssion of Semiconduetor Devices.
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The panel arrangement is based on a good r.f. layout rather than symmetry. The two knobs alongside the meter are for

the final tank tuning (top) and loading. The control that looks like a toggle switch, below these knobs, is the tuning-slug

screw for the amplifier grid tank, The knob at bottom center is the converter tuning control. The shaft bearing alongside
it merely fills a hole representing a discarded idea. At the far left is the on-off switch in the power-supply circuit,

Six-Meter S.5.B., the Simple Way

The converter circuit discussed in this article is quite straightforward, and its

output will drive a Class AB; amplifier of considerable size. Included also is a Class

ABj; amplifier of some 20 watts output, making a 6-meter setup suitable for practical
communication. Any 14.Mc. s.s.b. exciter can be used to drive it.

Converting 14-Mc. S.S.B. to 50 Mc.

BY ROGER P. RIES,* KgIAX .9

having to sucritice performance, or too much

cash. Shown in Fig. I is a circuit of a small
converter which puts a solid 20 watts on the air.
By suitable alterations to the output awplifier,
power outputs ranging from 2 to over 100 wutts
may be had. The converter is easily driven by
nearly any cxisting exciter.

The converter section proper consists of a 5763
mixcr followed by a 12AX7 grounded-grid ampli-
fier. ILnough 50-Mec. energy is available at this
point for locul work, or to drive u pair of 6146s
or even a $-65A, if close attention is paid to cffi-
¢iency. In the unit pictured, u 2E26 is used as o
Class ABy amplifier. With this arrangement,
ample power is available for local contucts and
openings, und there is plenty of drive for a high-
powered linear amplifier for seatter work. With
the 2126 tied to a simple three-clement beam, 1

#77 Lakeside Terrace, Urbana, 1llinois.

IT is very easy to get on G-meter s.8.b. without
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have been able to work up to 150 miles quite
consistently.

The input frequency of 14 Me. was chosen for a
number of reasons. It is high enough so that sep-
arating the desired 50-Me. s.8.b. energy from the
spurious mixer products is not too difficult a tusk.
At the same time, 14 Me. is onc of the most clean
and stable operating frequencies of the popular
O-Me. phasing cexeiters. Last, but not least, neurly
any commercial or home-brew s.s.h. exeiter will
be capable of operating on 14 Me. with the neces
sary watt or two of output required to drive the
converter.

The Circuit

The only unusual clement in the circuit is the
12AX7 amplifier. It would probably be possible
to drive the 226 dircetly from the 5763 mixer,
climinating the 12AX7 completely. However, the
12AXT7 allows the mixer to operate at a low signal

11



14 Mc.
INPUT

+2000

S0Mc

Lz
2] T0
AMP

+ 1500
REG.

5763

AMPLIFIER

|
1
001 I?: Me.
™ Ja
R.F.
ouT
C -
4 C, f
15 s 140
RFCq4 Jou Jy
T
IN34
100, SENSITIVITY

+150 +450
REG.

Fig. 1 —14- to 50-Mc. s.s.b. converter circuit. Sections of V2 are in parallel. Decimal values of capacitance are in uf.;
others are in uuf.; fixed capacitors are disk ceramic, except those marked M (mica). Resistors are
Vh-watt composition, except as iadicated below; resistances are in ohms.

Ci—Dual 50-uuf. variable (Hammarlund HFD-50 or
equivalent).

C:—Approx. 300 uuf. (mica); see text.

Cis—Air padder capacitor, approx. 15 uuf.

Cs—15-uuf. midget variable (Hammarlund HF-15 or
equivalent).

Cs—140-puuf. midget variable (Hammarlund HF-140 or
equivalent).

Ji, J2—Coaxial connector, chassis mounting.

L1, L2—5% turns No. 12 enam. close-wound around a
3%-inch diam. slug-tuned form (Miller 4400 or
equivalent). Link, 3 turns insulated wire at cold
end.

L5—20 turns No. 22 enam. close-wound on Ys-inch diam.
slug-tuned form (Miller 4500 or equivalent).

L+—9 turns No. 22 enam. close-wound on Yz-inch diam.

level, with two notable results. The first is the
low level of the spurions mixer produets pro-
duced, and the sccond is the increased selectivity
between mixer and output, both of which com-
bine to produce 2 high degree of spurious-sigual
rejection. The extra parts add little to the size,
weight, or cost of the unit, and really paid off in
the writer’s cuse in thut although no special pre-
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slug-tuned form (National XR-50, Millen 69046
or equivalent).

Ls—3Y2 turns No. 12 enam. close-wound on same type form
as L1 and la. Link, 3 turns insulated wire at cold
end.

Le—6 turns No. 12 enam. spaced wire diameter; coil di-
ameter % inch (supported between Cs4 and Cs).

L7—App. 14 turns No. 22 enam. on same type form as Li.

Ri—See text and Fig. 2.

R:—See text.

R3—50,000-ohm control, linear taper.

RFC,-RFCs, inc.—7-uh. r.f. choke (Ohmite Z-50).

Y1—18-Mec. crystal; or, preferably, 6-Mc. crystal operated
on 3rd overtone; see text.

Z1—Parasitic suppressor; 4 turns No. 20, spaced, on
47 -ohm, 2-watt resistor.

cautions were taken to prevent I'VT, the unit was
perfeetly clean. kven so, if vou live in a difficult
arey it would probably pay to use suitable wiring
and shielding techniques.

The photographs show the locations of the
important parts. ‘The really important thing in
lauyout is to isolate all the 50-Me. tanks from each
other. In the nnit shown, this was done by put-
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The rear half of the
chassis, which is 9 by 9
by 3 inches, is occupied
by the power supply
and voltage regulator.,
The r.f. wiring occupies
the lower half of the
chassis in this view. The
dual-section variable
capacitor is Ci. The
crystal-oscillator section
is at the right; L4 can be
seen end on about half-
way up the chassis. The
mixer socket is near the
lower edge, with L
(also end on) between
it and Ci. L2 is to the
left of the upper
section of Ci.

ting the output tank above the chassis and then
arranging the other tanks under the chuassis for
adequate isolation. Cy, if thoronghly grounded at
hoth ends, will serve to sepurate I and L. Be
sure to seleet a capacitor for (‘) which has o shield
between the two sections.

A 6-Me. crystal is recommended in this circuit
because of its ruggedness. Although overtone
crystals can be used, they seem to be more prone
to drift in frequency as they become warm, espe-
cially when the amount of feedback is lurge. A
normal 6-Mec. crystal will oscillate readily in this
cireuit and will be quite stable. The major dis-
advantage of using a 6-Me. crystal scems to be
loss of exact calibration. The writer tried about
a dozen surplus erystals marked 6050 ke. and the
mean output frequency was 36.100 Me.; individ-
ual crystals varied within plus or ninus 15 ke.
of this frequency. A 5975-ke. cryvstal should cause
the injection frequency to be reasonably close to
36.000 Me., which would make the 14-Me.
calibration come out fairly close to the corre-
sponding 50-Me. points. Aside from this, cither
frequency will give coverage of the sideband
frequencies normally used on 6 meters — 50.1
to 50.2 Me.

Power Supply

The plate and screen power requirements for
the converter section can cusily be et by a
supply delivering 200 to 250 volts at 75 ma. or
s0. The regulated 150 volts can be from a VR

January 1962

tube which is part of the same supply. The 2F26
amplifier sercen supply cau be taken from the
same source. The plate supplies should have
good regulation from resting plate current to the
full-input value.

Aside from these points no special design fea-
tures are involved. The power supply used by the
author was built around a salvaged TV trans-
former and powers both the converter and 2k26
amplifier. An clectronic voltage regulator was
incorporated to insure the stability of the lower
B+ voltages, but this i an unnecessuary refine-
ment.

Bias is obtained from two 9-volt transistor
batteries in series; this is slightly over the 15-volt.
bins recommended for ABa operation of the
2K26, but the bias is not highly eritical. Other
types of small batteries could be used. The prin-
cipal point is that the bias voltage should not
change when grid current Hows; that is, a bias
source of low internal resistunce is necded.

Alignment

Once the unit is wired, it should be sligned
using the following procedure: First, grid-dip all
coils to the frequencies shown. Do this with all
tubes in their sockets, shiclds in place, and power
off. Resonate Ly and Lo with €y approximately
half open.

"The next step is to get the 36-Me. injection eir-
cuit going. Remove all tubes except the [2AT7
and apply the power. Adjust the slug in L4 until
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(A)

(B)

(C)

Fig. 2—Alternative input circuits for use with ss.b.
exciters of various power outputs.
A-——For exciters of very low power output:

t;—Same as in Fig. 1.

Ci—100-puf. variable.

RFC5—1-mh. r.f. choke.

VYary Cs and L7 for maximum drive; increase or
decrease the number of turns on L7, if neces-
sary. Cs may be replaced with a fixed mica
capacitor after the optimum value has been
determined.

B—For exciters of medium power output (10-35 watts):

Cy and l;—Same as above (30 uuf. is about
optimum for the 20A exciter).

Ri—See text. App. 1000 ohms, 4 watts for 10A
or 10B (two 470-ohm, 2-watt resistors in
series). App. 450 ohms, 6 watts for 20A (three
150-0hm, 2-watt resistors in series).

C—For higher-powered exciters:

Rs—50-ohm dummy antenna of appropriate
power rating.

Ri—As needed for adequate attenuation. May
be omitted with most ''100-watt'’ exciters.

RFCs—1 mh.

For further details on r.f. attenuators, see Hubbell, "'A
Step-Type R.F. Attenvator'’, QST, December, 1959.

the circuit oscillates. Check to muke sure that the
oscillation is crystal controlled, and on 18 Me. If
you have trouble here, it will probably be caused
by either too muceh or too little erystal feedback.
Cupacitor €'y controls the nmount of feedback.
The value listed for s is approximately correct
for the averape 6- Mc. surplus erystal. Other types
of erystals may require a different value. If Ch
is changed appreciably, it may be necessary to
alter the value of Ly to maintain resonance. Too
much feedbuck will cause the oscillator to be-
cume unstable (and possibly ruin a delicate over-
tone crystal if one is used) while too little feed-
back will result in no oscillation at ull. To increase
the amount of feedback, decrease the size of (M.
If vou usc a surplus erystal and have trouble
making it oscillate properly, try substituting an-
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ather erystal — some surplus rocks are just not
too active on the third overtone.

When you have the oscillutor working properly,
plug the 5763 into its socket and peak up /3 for
maximum 36-Me. drive to the 5763,

Conncet u source of 14-Me. energy to J) and
peak Ly for maximum 50-Me. output from the
5763 with (') approximately half open. Insert the
12AXT7 in ity socket and peak L» for maximum
output. A No. 47 pilot bulb counceted to a cou-
ple of turns of wire and loosely coupled to Ly
makes a pgood output indicator. (o back and re-
touch Ly, 7y, and L for maximum output. The
converter is now finished and ean be coupled to
an antenna or amplifier.

The next step, in the cireuit shown, is to get
the amplifier going. Plug in the 21826 but do not
apply power to it. Leave the heater circuit open
until the amplifier is neutralized. Peak up /s and
the ontput pi network for maximum output us
shown by a sensitive wivemeter coupled to L.
Neutrulize the 21826 by adjusting ¢ for minimum
feed-through. Be sure to resonate the plate cireuit
after each adjustment of ;. When the amplifier
has been nentralized, conneet a dummy load to

TABLE I

Typical Operating Conditions for the Converter

Measurement Indlication
12AT7 Osc. Plate Current 7 5 ma.
12AT7 Dblr. Tlate Current 5ma.
4763 Plate Current 16 ma.

5763 Sereen Current 2.5 ma.

12AX7 Plate Current 12 to 30 ma.

10 to 100 ma.
45 w. peak
0 to 8.5 ma.
i to 7 ma.
25 w. peak

21926 Plate Clurrent
21626 Power Input
21026 Screen C'urrent
21226 Grid Cwrent
Power Output

Jy and apply all voltages to the 21826. Adjust Lg
and the output tank for maximum output.

After getting the amplifier adjusted, remove
the 14-Me. input and check thoroughly through
the unit for instubility of any kind. The rig shown
was thoroughly stable, but minor variuations in
layout could possibly change this, ulthough it is
not at all likely. Two types of oscillutions have
shown up in similar units. One was caused by
improper grounding of €', and the other was a
low-frequency parasitic in the 21826 caused by the
arrangement of the grid and plate r.f. chokes.
This was eusily cured by shunting the grid choke
with /¢5. Use as large a value a resistor as will
suppress the oscillation.

R.F. Input Circuits

When you are sure the rig is perfectly stable,
you are ready to adjust the 14-Me. input to the
proper value. If vour exciter is very low powered,
use the alternate input circuit shown in Fig. 2/
and simply peak L7 for maximum drive to the
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The final tank coil is
supported between the
stators of the tuning
and loading capacitors,
at the left in this view.
The tube in the black
shield alongside the
panel is the 5763 mix-
er. The 12AT7 oscilla-
tor-multiplier is beyond
it at the edge of the
chassis. The third tube
in this group is the
12AX7 amplifier.

unit. If you have a surplus of drive, you must
swamp down the input, as in Fig. 2B. To maich
my 20 exeiter, [ used three 150-ohm 2-watt
resistors in series for /4. (124 corresponds to 2y
in Fig. 1). ‘These resistors mateh the 20\ and
ubsorb the extra drive at the same time. For
other exciters, simply swamp the input until full
exciter power i3 required to give full output from
the converter. If a high-powcred exeiter is used,
it will be necessary to add series resistance s
shown in Iig. 2C to prevent a serious mismateh
to the exciter.

After these adjustments have been completed,
it is « good idea to check all plate currents to see

that they approximate those listed in Tuble 1.
The actual values will vary somewhat according
to the plate voltage used. The values shown were
measured with 200 volts (regulated) on the plates
of the 12AT7 doubler, 5763 mixer, and 12AN7
amplifier, 150 volts on the 12ZATT oscillator and
the sereens of both the 5763 and 2126, and 150
volts on the plate of the 21626, Note the input
power to the 21526 ut maxinmium output for your
log. (In the unit shown the tube is operating A3y
at 45 wutts input penk-envelope vidue.) Finally,
adjust the sensitivity of the ontput indicato | and
the converter ix ready to be put into service,
Hope to see you on six!

‘&-Straysas

John DiBlasi, W2FX (left) and Ralph Barber, W2IM
(right), have been re-elected president and executive
secretary, respectively, of the Quarter Century Wireless
Association. They are shown here with the Association's
new gold-and-blue banner, adopted to celebrate its
founding fifteen years ago. Membership in the QCWA
is open to hams who have held licenses continuously for
twenty-five years or more. Many members can boast of
forty or more years of activity, and a few have reached
the half-century mark. Present enroliment is about
3000 and is growing steadily.
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The cigarette is king size,
but the filter is not. The
switch provides four de-
grees of selectivity, and a
position for cutting the filter
out of the circuit. A none
metallic box top should be
substituted for the original
steel cover.

The OCO Audio Filter

A good c.w. operator soon develops an automatic power of mental concentration to a
point where interfering signals removed 1000 cycles or more from the desired signal
go virtually unnoticed. To be of any significant assistance, the receiver selectivity
must be effective within a few hundred cycles and in this region the attenuation
must be good — not just a few db. down. The audio filter
described here should do that kind of job.

High Skirt Selectivity for C. W. Reception

BY HARRY J. GENSLER, JR.,* KBOCO

receiver manufacturers have set a limit of

about 500 cycles for the maximum code
selectivity position. However, because of the
present crowded band conditions, a greater de-
gree of sclectivity is often desirable. Even the old
erystal-filter receivers of the ’30s could go down
to ubout 100 cycles bandwidth. Have we been
slipping?

With these thoughts in my mind, I decided to
develop & means of obtaining a greater degree of
selectivity. Like most amateurs, I trembled at
the thought of tearing into a high-priced com-
mereial receiver to try to improve its sclectivity.
An rf. filter in front of the receiver, or an a.f.
filter in the output scemed to be the only methods
of approach. Since, of course, the former was
impractical, an audio filter was decided upon.

The initial attempt produced a circuit hardly
more complex than a tuned cireuit in series with
the headphones. The selectivity of this was
measured at about 100 cycles. Still this did not
scem to help the QRM any. In fact, I could hardly

# 15335 St. Marys, Detroit 27, Michigan.
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Fon the past few years most of the commercial

tell the difference between this and the normal
bandwidth. Slowly I came to the realization that
there is such a thing as skirt selectivity. Sure,
the tuned circuit was about 100 cycles wide at
6 db. However, it was about 100 kilocycles wide
at 60 db.! It became apparcnt that a single
tuned circuit could not give the desired results.
The single-crystal filters suffered from this same
problem. According to the Handbook, the ability
to reject adjacent-channel signals is determined
by the bund width at high attenuation. Looking

" at it this way, the 60-db. band width is a very

important consideration. In this respect our
present reccivers are easily superior to the old
crystal-filter receivers.

Skirt selectivity is largely dependent on the
total number of tuned ecircuits (or crystals) used
and the frequency to which they are tuned. This
is why single-crvstal filters, regenerative ampli-
fiers, @ multipliers, and the like, can’t compare
with multistage crystal or mechapical filters or a
large number of tuned circuits in a low-frequency
i.f. or a.f. system.

The OCO filter was designed to have the
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KILOCYCLES FROM RESONANCE
Fig. 1—Response curves comparing the selectivity of (A)
typical *'500-cycle' i.f., (B) crystal filter, and (C) sharpest
condition of the OCO audio filter.

greatest practical selectivity at high attenuation
in keeping with cost, ease of tuning, and distor-
tion of the signal. The basic filter is about 100
cveles wide at 6 db. and 360 eyeles wide at 60 «db.
Fig. 1 compares this with crystal-filter (notch on
audio image frequency) and conventional 500-
cyele sclectivity. Other degrees of selectivity ~—
140, 300, and 1000 cycles — are provided for
varying QRM conditions. The switching ar-
rangement gives approximately the same output
level in all positions. The first place on the switch
turns off battery power and connecets the head-
phones directly to the receiver.

The OCO filter is a completely self-contained
audio filter and batterv-powered transistor audio
amplifier. It requires only one connection to the
receiver — at the 3.2-ohm secondary of the out-
put transformer. The tot:l cost for new parts for
the filter should run about fifty dollars, most of
which goes for the inductors.

1 he Circuit
The complete circuit is shown in Fig. 2. The
six 750-cycle tuned circuits are direct resistive-
coupled. This system has proved just as effective
as the more common capacitive coupling, but at a

great suving in cost and space. The only unusual
parts in the filter are the inductors L through Ls.
They are tclevision-receiver replacement parts
used in transistor remote-control units to modu-
late the carrier ai about 400 cycles. Their small
size, adjustability, stability und complete shield-
ing make them ideal for a filter of this type.t

A transistor amplifier is used to compensate
for the losses in the tuned cirenits. Here an effort
was made to provide the greatest simplicity and
least battery drain. The 0.001-uf. capacitor lim-
its the small amount of static-type noise gen-
erated within the amplifier by cutting the highs.
This capacitor, together with the coupling capac-
itors, limits the seclectivity to 1000 cyeles when
the tuned cireuits are bypassed. When used with
a 500-cycle receiver, of course, the bandwidth is
500 eyeles. Incidentally, for the benefit of those
who might be tempted to *‘simplify” the wiring,
I might suy that an attempt to usc chassis ground
4s the common point, for the tuned circuits re-
sulted in a noticeable loss in skirt selectivity.

Construction

The unit deseribed was built in a 3 X 1 X
5-inch steel utility box. The inductors were
mounted on an I~shaped picce of aluminum, as
shown in Fig. 3, with all connections and adjust-
ments made underneath. T'wo 4-36 screws were
used for mounting each inductor, using them us
you would use wood screws, no tapping being
neceessary for the soft plastic form. The only pre-
caution in wiring the inductors is to leave ¢nough
room for a plastic alignment tool to adjust the
tuned circuits to resonance.

The audio amplifier was constructed on the
bottom plate of the box. The connecting leads

Ask

1 (btainable from any LE. television distributor.
for replaccment part 1t35x42, (The tap is not used.)
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DECIMAL VALUES OF CAPACITANCE ARE IN uf,;
OTHERS ARE IN st EXCEPT AS INDICATED.

Fig. 2—Circuit of the OCO audio filter. S1 provides four degrees of selectivity, the selectivity increasing with the switch-

position numbers. Capacitor marked with polarity is electrolytic. Capacitors having values less than 0.001-uf. should be

mica; others may be paper or ceramic. Except where minimum capacitor voltage rating is indicated, minimum rating
should be 9 volts. Resistances are in ohms and resistors are /2 watt unless indicated otherwise.

BT1—8.4-volt mercury battery.

1, J2—Open-circuit headphone jack.

Ly—Le—Iron-slug variable inductor, nominal value 650 mh.,
d.c. resistance 280 ohms (see text).

Q1—Q3—2N107 or similar p-n-p transistor.

Sj—2-section 4-pole 5-position rotary switch (Centralab
PA-1012).

Ti—Standard output transformer; primary 1000 to 10,000

ohms, secondary 3.2 ohms, I-watt minimum

{J1 connects to voice coil).

Ri—Nominal value 47,000 ohms (see text for adjustment).
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were then made long enough so that the amplifier
might be tested with the plate resting alongside
the box. Shielded wire was used for all of the
longer audio leads.

A 4 X H-inch picee of paper can be placed
b.tween the bottom plate and the rest of the filter
to prevent the connection Ings of the wmnplifier
from uecidentally shorting out to the shielded
wire.

Adjustment

The value of /21 is best determined by experi-
mentation. Temporarily conneet in o variable
control of about 1 megohm and adjust for a drop
of 1 to 4 volts aeross the headphones. The lurger
readings will give slightly greater output at the
expense of increased battery drain. When the
optimum value is determined, substitute a fixed
resistor of equivalent value,

The filter muay be used us shown for magnetic
headphones having a d.c. resistanee between 500

]
!

Fig. 3—The inductor mounting bracket consists of an

aluminum sheet bent as indicated. The large holes are

%46 inch in diameter, and the small holes are Y& inch. The
six coils should be positioned as shown.

18

Bottom cover removed,
showing the transistor
amplifier. Input and out-
put jacks are mounted
at the rear end of
the box.

und 5000 ohms. For other values, or for erystal
headphones, a transtormer from abonut 10K to the
required impedance will he needed. In this case,
adjust. £ for 2 ma. of collector current. An
additional power amplifier will he required to
drive a speaker.

Resonaling the tuned circuits can best be done
with the aid of the station reeeiver and an a.c.
voltmeter, First, adjust the slugs of the inductors
until they are two turns from fully in, using a
plastie alignment. tool. Then eonneet the re-
ceiver and the headphones. Put the voltmetier on
its lowest-voltage w.e. seale and conneet it aeross
the headphones. Throw the switch on the filter
to the 100-cyele position. Beat the receiver with «
harmonie of vour 100-ke. oscillator, or the signal
from a low-power stage of your transmitter, \ary
the reeciver tuning until a peak is obtained on
the neter; then adjust the first five induetors for
maximum reading and the st induetor for mini-
mum, being careful not to overload the filter!
Then tune across the band and note the difference,

Using the Filter

Of course, it is very much casier to copy sta-
tions in a crowded band with the filter. It also
gives weulk stations o boost over the noise (theo-
retically w tive-times power increase). There is
some ringing noise and a very little “softening ™
of the code characters, but this does not hinder
copy.

More eare should be taken in tuning in a signal
with the filter than with standard seleetivity. It
is important not to overload the filter, for this
reduces the skirt seleetivity., When tuning across
the bund, it will be found helpful to turn up the
gain. However, ouce a station is found, the guin
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Top view of the ::
OCO filter, showing
the mounting of the ..
inductors and selec-
tivity switch,

should be reduced to provide a comfortable
listening level.

Signals can be tuned in eusily with a recciver
having good bandspread — 20 or 30 ke. per dial
revolution. The filter is usable with reecivers
having less bandspread, but only with difficulty.
The stability of the receiver should be good or
excellent. This docs not nccessarily mean that
the receiver has to be expensive. A good test for
your receiver is to give it a five- or ten-minute
warm-up, and then beat it against a harmonic of
your 100-ke. oscillator. The frequency should
remain steady over a considerable amount of
time, even with some jurring of the recciver.

Most. present-day transmitters have cnough
stability to remain in the [00-cycle pass band

without too much retuning. With selectivity of
the order provided by the filter, it goes without
sayving that vou can’t very well copy those who
still use a.c. on their t.g.t.p. transmitters. Some
of the less stable signals can’t even be held in an
X-ke. puss band.

This filter was designed for the h.f. bands. The
amount of skirt. seleetivity could prove to be o
disudvantage on v.h.f., using some ol the newer
nurrow band-pass techniques to cut noise. In this
case, a single tuned cireuit or u regenerative audio
stage might be used so that a signal could still be
heard with a little detuning. Still the filter can
show a great noise improvewent over standard
seleetivity if suituble stability precautions are
taken. [g57—]

25 Years Ago }

this month
B

January 1937

.. A “sccond” Field Day was held during 1937, and this
January issue reported the scores. Highest club score was
made with 136 contacts and an 18-watt transmitter. Highest.
individual score resulted from 54 QSOs.

.+ . Tochnicul articles included dope on u I'55 amplifier
for a previously described rig, using an 807 as u crystal
oscillator, an inexpensive oscilloscope, audio inverse feed-
back circuits, a complete 50-watt phone transmitter occupy-
ing a 5%3-foot rack, sume precision wavewncters, u low-
power 160-meter phone rig for locul Q3SOs, un optical py-
rometer for measuring plate dissipation. how to test trans-
mitting tubes, « tuning fork, and notes on autotransformer
design,

... In the TARU section was pruposed a “standard” list
of countries, inviting comment from the gung. Some 250
countries were vn this list.

. . . Twenty-live yeuns ugo you cuuld buy 2-color QSLs for
a dollar a hundred. and $5 wus offered for a copy of the

first issue of QST a5

January 1962

S Strays ¥

~ Have you written your Senators supporting
Senate Bill 23617 See pages 9 and 73 of Qctober
QST — then do it!

W6MLZ, ARRL's Southwestern Division
Dircetor, cheeked into o net on 7209 during the
west coust fires to see if he could be of help in
handling emergeney traflic. The traftic situation
was under control, but a ham radio demonstra-
tion was being presented to 250 Fresno Rotariuns,
and WOMLZ was able to work the hain station
set up there and give them some first-hand info
on what public service wmateurs were rendering
right at that very time,

MEMBERSCRIPTIONS ANYONIE? ? 2 ? ? See
page 136 for details,
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§ 1962 ARRL International DX Competition

Phone: Feb. 2-4 and Mar. 2-4
C. W.: Feb. 16-18 and Mar. 16-18

CONTEST PERIODS
Phone Section:
istarts linds
Feb. 2, 2400 GMT.........Feb. 4, 2'1l00 GMT
Mar. 2, 2400 GMT.........Mar. 4, 2400 GMT

C.W. Section:

Starts Ends
Feb. 16, 2400 GMT ........Feb. 18, 2400 GMT
Mar. 16, 2400 GMT........ Mar. 18, 2400 GMT

your opportunity to show your DX prow-
exs, bag a few “new ones” for DNCC, and
to have a lot of fun working the world . . . also
for the DX stations to complete those difficult
states for their WAS certificate, and provinces
for WAVE. This contest is nothing new by any
meuns, the 1962 version being the 28th running
with the usual two week ends for c.., und two
week ends for phone . . . phone being all modes
of phone work like s.s.b., a.m., etc. See above for
dates and times.

The object is for 12X stations to work as muny
W-K-WA-VE-VO-KH6-KL7 stations as possible
per band. and for the U.S.-Cunadian stations to
work the DX.

(ertificates are awarded to the top single-
operator phone and c.w. scorer in each country
und ARRL section. A special certificate goes to
the highest scoring multioperator from countries
and sections of at least three such entries. You
may ulso ecredit your score to yvour ARRL-
aftilinted club for separate club aggregate listing

totul of all elub mewmbers’ scores) . .. with an

engraved cocobolo gavel to the elub with the
highest total, und a certificate to euch club’s
top phone und c.w. scorer. For club credit make
sire your logs are clearly marked: ¢ Participating
for club award in the .. ... ... ... (elub).”

The award and scoring system is designed to
encourage widest use of our bands with tlexibility
of operation rewarded. Repeiat QSOs on addi-
tional bands are permitted. For example,
W3GRF works F&VJ on 10, 15, 20, and 40
meters; both stations have added to their con-
tact-point total, multiplies, and score. For the
DX the multiplier is the total of the U.S.A.-
Cunady call areas (not states) worked per band.
For U.S.A.-Canada stations the multiplier is the
totul of different countries (see ARRL Countries
List, p. 22) contacted per band. No credit for
W/VE-to-W/VE QSOs is allowed.

Here is a list of the 21 cull areas and state/
provinee abbreviations used by [.S.A.-Canada
stutions in those areas:

!NNOUNCING the 1962 ARRL DX Contest . . .
b

20

1. K1 — CONN MAINE MASS NII RI VT

W2, K¢ WA2— NJ NY

W3, K3 — DEL MD PA DC

W4 K4, Wd4-~ ALA FLA GA KY NC SC TENN
VA

IT5, K5, W45 —ARK LA MISS NMEX OKLA
TEXAS

W6, K6, Wd6— CAL

KHG— HAWAIL

7, K7 -~ ARIZ IDAHO MONT NEV ORE UTAI
WASH WYO

KNIL7— ALASKA

W8, K8 148 — MICH OHIO WVA

W9, K9, W49 —ILL IND WIS

Wa, Ko, A0 — COLO IOWA KANS MINN MO
NEBR NDAK SDAK

V’E1 — NB NS PEI

VEZ — QUE
VE3—ONT
E4— MAN
V"E5 — SASK
V"K6 — ALTA
'E7 — BQ

VVE8 — NWT YUKON
1’0 —NFLD LAB

U.S.-Cunadian amateurs have quotas on c.w.
(sce rule 10) but none on phone. DX amateurs
have no quotas; they will QSO as many stations
us they can in the 21 call areas on each band.

Check the rules which follow below. Keep o
neat, and accurate log like the sample shown in
this announcement. Send a copy of your log at
the conclusion of the contest to: ARRL Com-
munications Dept., 38 LuSalle Road, West
Hartford 7, Conn., U.S.A. You can obtain log
forms free for the asking at that address. Logs
must. be postmarked hy April 28, 1962, to be
eligible for awards and QST listing. All reports,
big and small, ure welcome.

Rules

N Eligibility: Amateurs operating tixed amateur stations
in any and all parts of the world are invited to participate.

2) Object: Amateurs in the (Tnited States and Canuda
will try to work as many amateur stations in other parta of
the world as possible under the rules und during the contest
periods.

3) Conditions of Entry: Each entrant agrees to be hound
by the provisions of this announcement, the regulations of
his licensing authority, and the decisions of the ARRL
Award Comuinittee,

4) Entry Classifications: kntry may be made in either or
both the phone or c.w. sections: ¢.w. scorer are independent
of phone scorea. Entries will be further classitied as single-
or multiple-operator stations. Single-operator stutions are
those at which one persun performs all the aperating fune-
tions, Multiple-operator stations are those obtaining assist-
ance, such as from “spotting” or relief operators, or in
keeping the station log and records.

5) Contest Periods: There are four week ends, each 48
hours long: two for phone work and two for c.w. The phone
section starts at 2400 GMT, Friday, February 2 and Friday,
Mareh 2, ends 2400 GAMIT, Sunday, February 4 and Sunday,
March 4. The e.w. section starts at 2400 GMT, Friday,
February 16 and Friday, March 16, ends 2400 GMT, Sun-
day, February 18 and Sunday, March 18.

6) Valid Coniacts: In the phione section, ull claimed cred-
its must be made voice-to-voice. In the telegraph section,

QST for
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LOGl, ARRL INTERNATIONAL DX CGHPETITION

sheet...on. or.d6.. cALLAVABQ  4RRL Section.eeesseesssssor CountrylSLANDS

VIRGIN

lmis report form to be used by all phone entrants and

RECORD OF NEW P
COUNTRIES FOR EXCHANGE 0
DATE & TIME STATION COUNTRY FACH BAND I
(GMT) WORKED 1 i e N
2/17 1.8.3.50 7|14{21|27;28] SENT RECEIVED g
0010 | WIBIH. Wl 1 9100 S89CONN 3.
0012 1 K2GXI K2 2 579100 589 NY | 3
0013 [ W2GGE 2. S89100B89IN. | 3.
0015 | W8UCI. w8 3 69100 5IIMICH. 3
0021 | WIJYH Wi 1 579100 589MASS 3
0022 | KIML} 79100579CONN 3.
—0023 T KacQM Ké 2 791001599 CAL| 3
0024 | WAGWB. 2 79100579 CA
0024 | WSKC W5 589100/599 LA
L QQ25 L4l - GRQ a3 ]
D
0102 |WA2BLV 3| [ | I519100589NJ i3
0104 |K2GHM 13! 1 1 1879100 99&.173_
Total points:

by those c.w. participants outside W/K and VE/VO.

Sample log form that must be used by W /VE phone entrants and all participants outside U. S. and Canada, phone

ond c.w. This example is a DX c.w. log. U. S.-Canadian phone logs would reverse information in the 'Sent'' and "'Re-

ceived'' columns; their "'Sent’’ column would show exchanges like "59CAL,"" **57ONT."” All DX stations, both phone and
c.w., use this type log report.

only c.w.-¢c.w. contacts count. Crossband contacts may not
be counted.

7) Erxchanges:

a) Amateurs in U, S, and Canada will transmit a three-
tigure number, representing the RST report, plus their
state or province. {The latter may consist of an appropriate
abbreviation.) Phone participants will transmit a two-
figure number copsisting of the readability-strength report
plus the state or province. £rample: W6YY might transmit
“H7T9CAL” on cow., ‘57 California™ on phone.

b) Amaieurs outside W (K) and VE/VO will transmit
six-figure numbers, each consisting of the RST report plus
three *power’ numbers; the power indicator will represent
the approximate transmitter power input. Phone contest-
ants will transmit five-figure numbers. each consisting of a
readubility-strength report and the three “power' num-
bers. #rample: VK2GW, with 100 watts input, might trans-
mit “569100” on c.w., “56100"on phone. If the input

. puwer varies considerably on different bands, the “ power"
number should be changed accordingly.

R) Neormng:

a) Points: One point is8 earned by a W (K) or VE/VO sta-
tion upon receiving acknowledgment of a contest exchange
sent, and two points upon acknowledging an exchange re-
ceived. Two points ure vurned by any other station upon
receiving acknowledgement of a contest exchange sent, and
one point upon acknowledging an exchange received.

b) Final Seore: W (K) and VE/VO stations ultiply
total points eurncd under Rule %(2) by the number of coun-
tries worked on one band plus the number of countries
worked on euch other band. All other stations multiply total
points earned under Rule 8(a) by the sum of the number of
W (i) and VE/VO licensing areas worked on one band
plus the number of W (K) and VE/VO licensing areas
worked on each other band.

Countries will be those on the ARRL Countries List.
There are 21 licensing areas: 12 in the United States (W1-0,
KH6, KL7), Y in Canada (VO, VEI-VES). [See Countries
List on p. 22 -~ kb,

9 Kepcat Contarctz: The same station rmay be worked
apain for additional points if the contact is made on a dif-
ferent frequency band. The same station may be worked
uguin on the same band if the complete vxchange for a total
of three points was not made during the vriginal contact
on that band.
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10) Quotas: The waximum number of points per country
per band which may be earned by W, K, KL7, K116 stations
inthe eon, section is 18, and contacts made on the same band
with the same country after the quota is filled will not count.
Thus complete exchanges with 6 stations in one country
on one band fill the band quota for that country. ‘I'he
maximmum number of points per country per hand which
may be earned by VE/VO stations in the c.o. section is 24,
and contacts made on the same band with the sawme coun-
try after the quota is filled will not count. Exchanges with
8 stations in one country on one band are thus permitted
Cunadiau participunts. There is no quota for stations in the
c.w. section outside of the U. 8. and Canada. There is no
yuota for any stations in the phone section.

1) Reporting: Contest work must be reported as shown
in the sample forms. Each entry must include the signed
statement. (‘ontest reports must be rmailed no later than
April 28, 1962, to he eligible for QN7' listings und awards.
All DX Contest logs become the property of the American
Radio Relay I.eague und none cun be rcturned.

12) Awards: To Jocument the performance of partici-
pants in the 28th ARRL International X Competition,

EXPLANATION OF DX CONTEST
EXCHANGES

Stations in U. S. and Canada Send:

RS or RST
Iteport of

Your State or
Province (or

Station Worked Abbreviation)
Sample (c.w.) 579 ORE
Sample (phone) l 57

QOregon

Stations Outside U. S. and Canada Send:

} RS or ST
! Report of
Station Worked
579
57

Sample (e.w.) t
Sample (phone) |

Three-Nigit Number
Representing Y our
FPower Invut

75
500

21



a full report will be carried in (87, In addition, special
recognition will be made as follows:

a) A certificate will be awarded to the high-scoring single-
operator phone and to the high-scoring single-operator c.w.
entrant in cach country (as shown in the ARRL Countries
List) and in cuch of the mainland U. S. (plus Alaska and
1Hawaii) and Canadian ARRL scctions (see page 6 of any
QST from which valid entries are reeeived. In addition, a
certificate will be awarded to the high-scoring multiple-
operator station in each section or country from which three
or more valid multiple-operator entries are received.

h) A suitable certificate will be awarded to the operator
making the highest single-operator phone score in each
ARRL-alliliated club, provided the elub secretary submits
« listing of a minimum of three phone entries by members
of the club and that these scores are confirined by receipt
at ARRL of the individual contest logs from such mem-
bers. The highest single-operator ¢.w. scorer in each elnb
will be awarded a certificate under the samne conditions.
Only a bona fide resident member, vperuting a station in
focal ¢lub territory, may compete for club certificates.

) ARRL will award a gavel to the atiliated elub sub-
mitting the greatest aggregate phone und c.w. score by its
members, whethier single- or multiple-operator entries, pro-
vided such scores are confirmed by receipt at ARRL of the
individual contest logs from such members. Only scores of
bona fide resident members, operating stations in local club
territory, may be included in club totals.

13) Judges: All entries will be passed upon by the ARRL
Award Committee, whose decisions will be final. The Com-
mittee will void or adjust entries us its interpretation of
these rules may require.

14) Disqualifications: IXach participant agrees to observe
the contest rules as well as all regulations established for
amatcur radio in his country. Violation of any regulation,
as conlirmed by a single FCC citation or advisory notice or
two ARRL accredited Official Observer reports, may con-

1471, ARGl INTERNATICRAL DX COWPRTITION
an... WIAW, &t dncrgones oo CONNLLLLLLL

[CT L

vt ton Tioe harge | Excnarpe
e rate | ont, Rermveq

— o RN R E00 BN A%

Ihis regort form io o st hy Wik and VEAVG e.v. sartictpants,

Sample of log form that must be used by W/VE cw.
participants. When a station is worked for less than the
maximum number of points allowed, the additional contact
to make up the points not earned in the first contact should
be entered at the bottom of the sheet. Canadian entrants
should allow two blocks for each country, but may record

stitute grounds for disqualification. Some examples of prac-
tices which can result in disqualification: off-frequency
(out-of-band) operation, harmonies. spurious emissions,
low tonc reports in logs, key clicks, splatter, excessive side-
bands, W (K) stations working banned countries. q_?_?‘:—_]

no more than eight contacts therein. A separate set of
sheets should be used for each band.

SUMMARY, ARRL INTERNATIONAL DX COMPET I7ION

HNUr¥eseeesacesses Callevosacenacsss ARRL S0E080N0ereanaserenaGr COUNREYesssrrerernnnes
(CW or Fhone)

HamBoessenssassessesonsensanns AdAress. o esssanns resrasssesentstetanansttianiaaetans

Tranemitting Equipment.....

eeenes ADtonna(Bleceaarersiiaieiiiiininaienens

(ton-W/K/VE/VO entranta shaw rumber of U.S.A. and Canadian call areas worked, fnatead of
nurber of countries g3od.)

fanda 1.8 I 3.5 J " u oA i oo i || Tetas
Me. He. Neo Heo Heo e ; oo |l
Nuzber of | i '
Countries GSOd | i [
Nuzber of ' l : Sample summary sheet that must accompany
| Contacta i j : : : all reports.

Kurber of Differant Countriea Worked..... Hurker of Manrs of Station Operation.....sesss

Assisting pers:

sesessesceraiiassceises X svoenainassinnstenns

(Pointa) (Fultiplier)

Fartieipating for ¢lub award in thesss.

(nare of cl

1 cortify, un my honor, that I have abserved all rompetition ruses a= well as all
regulations established for azateur radio in my country, and that my regort 13 correct
snd true to the bast of my belief, I ngree to be bound by the decisions of the AHRL
Award Committee.

nhor'u %unature ana Call

“Figure in this bax is the multiplior.
#Caunt 3 points per completed QS0; oes contest rule 8s_in January ¢31.

1962 ARRL DX Contest Countries List

RN Nikkim 613 Chile (N2, UN8, (JNS) ...... ... .Moroceo
----- Tibet "E9AA-AM, KC4, LU-Z, VKO P CEREEEE R Bolivia

i ‘PBi'P‘“" VPR, 4L3, cte.. . ... ... Antarctica X s '(l } i irde’ ISlan'l"
. Last Pakistan T ... 'ortuguese Giuinea
u G, .. - (See VP8 Principe, 8a0 Thome

’. West Pakistan

SRIDBEZ
g»v;:cncn-h

.. Formosa SIPUEN ‘aster Island B L \ngola
.....China CK¢Z. . .Juan Fernandez Archipelago N . Mozambique
(,;Q....................A\lanchurm CM,CO. v Cuba ¢ ..Damao, Diu
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...Cou
Ma('.m
Ce . Portuguese Timor

P Portugal
......................... \zores

CXL e mzuav
l)J DL, DM............. Giermany
DU l’luhpnme Islands
......................... Spain

........... 1fni
.Rio de Oro
anish Morocen

EAp. ... ... Spanish GGuinea
{08 Republic of Ireland
WL, o Liberia
P, EQ. .. o Iran
T2, .. .. ... .......... Kritrea
T3, ... Ethiopia
P ‘rance

FA
1'B8. \mstordnm & St. Paul lslands
‘R8. . C'vmoro Islands
erguelen 1slands
. Tromelin Island
.. Clorsica
.Guadeloupe
-New Caledonia
A | French Somaliland
‘..,........\lammque
.Clipperton Island
.. .Irench Ocecania
[ St. Pierre & 1 \Ilquolon Islands
N eumon Island

Ncw Ifebrides
. " Wallis & Futuna Islands
........ French Guiana & Tninj
L T Lingland
Qe ..Channel [slands
1 sle of Man

. .Hlungary

.................. Switzerland
. . tiecuador
L:alapazos [slands
_Liechtenstein
e aiti
e )ominican I{opubhc
o Colombia
.................. Rajo Nnueva
SO Malpelo
HK@. .. ... ... ..., San Andres
and Providencis

(299 55 § P . . Koreu
HP oo l’annma

HS. . Thailand
HV. oo Vatican City
- Civivse.......Saudi Arabia
taly

apan
T, .. . .Afongolia
e i .lordan

KA E
KA®, KG6I, Bonin & Volcano {slands
KB6. .. Baker, lHowland & American
Phoenix Islands
. .(Sce CE9, VP8)
Navassa Island

KC6, ...... fcastern C'aroline Islands
KRC6., ... .. Western ('aroline Islands
KGL, oo (See OXD)
KG4.... ..., Guantanamo Ray
KG6................... Marcus Is.
KGG.............. Manaua Islands
KQ . (See KAM

.................. Kure 1s.

Johnston Island
..Midway Islands

.................. Puerto Rico
IKI’6. . . Palmyra Group, Jarvis Island
KRG. . .Ryukyu Islands
KS4. . Serrana Bank & Roncador (! ay
KS4 oo Swan Islands
KS6.............. American Samoa
KV4. o, Virgin Islands
KW6. oo Wake Island
KX6............. Marshall Islands
2 Canal Zone
LA Jan Mayen

A .. Norway
LA oo, .Svalbard

_..Argentina
ee L9, VPR)
.. Luxembourg
.. Bulgaria

MU Nan Marino
MP4. .o Bahrein Island
MP4.... ... Qatar
MPL.. oo Trucial Oman
OA.. Peru
.................... Lebanon
Ol....................... Austria
Finland

() Ceiiiiiiiiieaea... .. Belgium
OX,KG1............... Cireenland
OY. ... Faeroes
[0 /7NN ....Denmark
PAB, PLl1.. ... ... ... Netherlands
Pl lemrlanda West Indies

Brazil
‘Fernando de Noronha
ndade & Martim Vaz Is.

. Nothorlands Ciuiana
P Sweden

.Giuutemala
Costa Rieca
(ocos Island

) (ameroons.,
TL........... C'entral African Rep.
TN, ..o Congo Rep.
TR...... e Ciabon Rep,
TT.ooo Chad Rep.
TU. .o Ivory Coast
TY........... . 1Dahomey Rep.
/N Mali Rep.
UAI-6, UNL..... lluropean Russian
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February 3 through February 18

Annual ARRL NoviceRoundup Competition

oVICES, this is your one and only oppor-
N tunity to participute as a Nowice in vour

own operating activity, the Eleventh
ARRL Novice Roundup Competition. You're
only a Noviee once, you know, so don't miss this
chance to operate in this contest for Novices.
The Novice Roundup begins on Suturday, Feb. 3,
1962, at 1800 local time, und runs through ¥Feb.
{8, Sunday 1800 local time. Operating, listening,
and logging time must not excced 40 hours.

How to Participate

Just get on the air any time during the two
week period and contact as many Novices and
non-Novices a8 possible, exchanging QSO num-
her, and ARRL section. Non-Novices work only
Novices, of course. “CQ NR” means CQ Novice
Roundup and you can either answer such u eall
or call “CQ NR” vourself to get contacts.
Here’s an exumple. KNGBPO in Minnesota hears
KNI1QFC in the Western Muassachusetts section
calling CQ NR.

Q NR CQ NR Q
KNIQFC RKNIQFC K

KNI1QFC KNI1QFC DE KNUBPO KNOBPO
KNOBPO AR

KNOBPO DE KN1QFC R HR NR 3 WDMASS
RK

'KN1QFC DE KN@BPO R HR NR 1 MINN
BK

NR DE KNIQFC

ROUNDUP PERIOD

Starts Ends
Feb. 3 I'eb. 18
#:00 p.. 9:00 poai.
Local Time l.ocal Time

KNOBPO DI KNIQFC R TNX ES 73 SK
DE KNIQFC

On his next contact KNOBPO would send
NR 2 (meaning coniact number 2) then NR 3,
NR 4, cte.

Scoring

A certificate is awarded to the highest Novice
scorer in each ARRL section. Complete results
will be in QST including the scores of those non-
Novices that, enter as well. T'o obtain yvour final
score simply add the total of your NR Q50s to
the highest w.p.m. from your Code Proficiency
certiticate. Multiply the sum by the number
of different ARRL scctions (see page 6. this QST
worked during the contest. That CP certificate
really helps out. your score, and you still have
time to qualify, su don't miss out. Full details on
the Code Proficiency Program ure on page R5,
this QST

Novices should keep o look out just above and
below the Novice frequencies (3700-3750 ke.:
T150-7200 ke.; 21,100-21,250 ke.: 145=147 Me.)

SUMMARY OF EXCHANGES ARRL NOVICE ROUNDUP

for the higher-power (ien-

Bands used.. 50:‘ )

Total hours opex-acion....i ﬁ
Type tranemitter (tube line-up if ncme-built.)

SCORING:
....5.-.-‘350. plus....lQ....

Address

Nr. diff. stna. wkdeoSuuiig Nr. diff. sestin u....4 ......
i Code Proficiency a\vud credit 1

Receiverseacsssiscestssssarsnseces; ANLENNBLcecosaesscsrsasssesnocstsrrocsnsosnsancssnsons

e.ps points tmen...-ﬂ’ ...... sections eqmu_.ﬁ_o_ ..........

I have observed all competition rules as well as all regulations established for amateur
radio in my country. My report ia true and correct to the best of my knowledge.

Signature and callissacerrososeses

. erals.

Cul.})NdBRO.. Sectien.;;ﬂtﬂi.;&};... LOg forms lik(‘ th(} one in
| TS [ BiTE Y the sumple are yours for the
Al QN OR| TDME g HIS EACH NEW asking simply by writing

N|OFP |OF NR MY NR HIS SECTION N o, .
ofAlR |conTAcT | stnT| sEctrw || Rewp CALL SECTION AS WORKED to: ARRL Communications
20l1R00EER 3 | L Dept., 38 LuSulle Road,
18031 1 IMINNJ 1 [ K L MINN 1 1 West. Hartford 7, Conn.
1815 | 2 3 | KNOwRX 1LL 2 . Study the rules below care-
1835118201 3 KNIZDI ALL fully, and then stand by
T T s ThriN | NEV_ 14 for the fun of your Novice
1425 1418 | S L 7 | KNIQFC | WMASS | 4 cureer, the ARRL Novice
i Roundup Compctition! But
don’t forget to send in
a copy of yvour log to make
vour entry officiul; logs
must be  postmarked by

Summary: (Enter below on last sheet uased) l\I:“.ch 3.

e (Continued on page 142)

This is a sample log form that must be

used by all contestants and also shows

how to score. You can obtain these
forms free by writing to ARRL.
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o Beginner and Novice

Choosing An Antenna

BY LEWIS G. McCOY,* WI1ICP

help the newcomer decide on the kind of an-

tenna to select for his stution. Naturally,
it would be impossible in a short article to discuss
a1l the different antennas that could be used, us
the number is large. However, scveral types are
more common than others, and these are the
ones that will be treated. Constructionally, an-
tennas can be divided into two categories, hori-
zontal and vertical. Let’s tulk about horizontal
antennas first.

As the name implies, a horizontal antenna is
one that is morc or less parallel to the ground.
The commonest form of antenna is u dipole. In
amateur radio we usually think of a dipole as
heing a half wavelength long and fed in the cen-
ter. Such an antenna is shown at Fig. IA. It is not
planned to overwhelm the reader with math,
but there is one simple formula, for the length
of a hé,lt'-wave antenny, that every beginner
should know. This is:

!s the title indicates, this article is written to

4

L (fect) = 298
f(Me.)
In words, the length of a half-wave untenna in
feet is equal to 468 divided by the frequency in
megacycles. This formula is used for wire an-
tennas at frequencies up to 30 Mec. For v.h.f.
work, the factor generally used is 5540, which
gives the answer in inches. That ix,

5540
F(Me.y

The'radiation pattern of u half-wave antenna
is similar to 4 figure 8, as shown in Fig. 1B. The
maximum radiation is broadside to the axis of the
wire, with minimum radiation off the ¢nds of the
wire.

L (inches) ==

Antenna Impedance

There is one more point of importance about
a half-wave antenna and that is what the imped-
ance of the untenna is at the feed point. Before
goivg further, let's explain the term ‘‘impedance”
as it upplies to antennas. The feed point of an
antenna is where you attach the feeder. This point
has certain properties which we have to take into
consideration when we wish to put power into the
antenna. These properties consist of the following:

[) Ohmic resistance. When r.f. energy is fed
to an antenna, a certain amount is lost as heat in
the wire itself and in any diclectric material
in the antenna, such as insulators. This heat loss
is due to the ohmic resistance.

* Technical Assistant, QST

January 1962

2) Radiation resistance. This resistance uc-
counts for the r.f. energy that is radiated from
the antenna.

3) Reactance. Reactance can be expressed as
an opposition to the flow of r.f. currents, but
without loss of power. It is expressed in ohms,
even though you cannot dissipiate power in re-
actance a3 you can in resistance. These are the
properties that go together to make up the im-
pedance of an antenna. In u half-wave antenna
the proportion of ohmic resistance to radiation

o tn ]
OPO————————tiPO——————me(300

(A)/

FEED POINT
(8)

8o* 90°

so0° 60 70°
\ v

80° 1°  e6®  s0°

70°__80* 90" 80° 1p°  60° 50

50"” 60/'

Fig. 1—(A) Diagram of a half-wave antenna. At (B) is
the pattern of radiation from a half-wave antenna. The
two lobes of radiation are broadside to the antenna axis.

resistance is usually very small, and any losses
from ohmic resistunce are negligible. If the an-
tenna is resonant or ‘“tuned” to the operating
frequency, there will be no reactance present. If
an antenna is too long or too short for the fre-
yuency, then it will have reactance.

The impedance of a half-wave dipole is approxi-
mately 70 ohms. This figure will vary, depending
on the height of the antenna above ground. For
single-band operation the antenna can be fed
with cither 50- or 70-ohm coaxiul eable or 70-ohm
Twin-Leud. Such an antenna is shown in Fig. 2A.

Note the statement above — “for single-band
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NOVICE BAND
gl Bty died 50-0R 70~OHM
N5 = &5° [=—— COAXIAL CABLE
21150 = 22 ANY LENGTH
(A)
I Yo |
L ]
NOVICE ANTENNA 300-OHM
LENGTHS SAME TWIN-LEAD
AS ABOVE ANY LENGTH
(B)

Fig. 2—(A) This drawing shows a coax-fed half-wave

antenna. The lengths given are for typical Novice installa-

tions. The same lengths apply to (B), the folded dipole

antenna. As explained in the text, the folded dipole can
be made from 300-ohm Twin-Lead.

operaiion.” When a half-wave antenna is fed with
coaX, the autenna impedance matches the im-
pedance of the coax fairly well. However, let's
see what happens to this antenna when it is op-
erated at twiee the frequeney. Suppose for a mo-
ment that we have a half-wave antenna eat. for
the 80-meter band. The impedance of the antenna
is about 70 ohms. Tnstead of using the antenna
on 80, what happens when we feed a 40-meter
signal to it? The antenna is not o half-wave on
407 it is *“two half-waves in phase,” and the feed-
point impedance becomes several thousand ohms.
This means that we will have a very bad mis-
mateh between the coax eable and the antenna,
which also means that it may prove very difficult
to load the wmplifier in the transmitter and get
power into the antenna.

Standing-Wave Ratio

There is one more point here that should be
covered before we can actually discuss ditferent
types of untenna — the point is ‘‘standing-wave
ratio.”

The standing-wave ratio on a feed line is de-
termined by the ratio of maximum r.f. voltage on
the line to minimum voltage, or maximum to
minimum current ratios. If a feed line is termi-
nated in a load matching its characteristic im-
pedunce, the standing-wave ratio will be 1 to 1.
For example, if we feed a 70-ohm half-wave an-
tenna with 70-ohm coux, the s.w.r. will be 1 to I
because the antenna impedance matches the line
impedance.

However, suppose we use the coux to feed our
half-wave antenna ut twice the frequency, us in
the example of an 80-mcter dipole used on 40.
Here the impedance is several thousand ohms and
the mismatch becomes very large; consequently,
a very high saw.r. results.
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Depending on the type of feed line used, :
high s.w.r. can or cunnot be important. If that
statement appears confusing, you'll soon sec why.
Coaxial ecable is a type of feed line that should
not. be used with a high s.w.r. because a consid-
crable amount of your transmitted power can be
lost in the line. When couaxial feed line is used
in an installation where the s.w.r. is no more than
2 or 3 to | it is usually an execllent line to use,
at least for frequencies below 30 De. For v.h.f.
instullations, a low-loss line should be used. How-
ever, when the s.w.r. is large, coax should not be
used simply because coax is not classed as o low-
foss line.

On the other hand, there are very-low-loss lines
that cun be operated with a large s.w.r. with only
w1 negligible amount of power lost in the line.
Open-wire feerd line is such o line.

You can make your own open-wire line or use
one of the commercial types that are available.
You'll find that open-wire line is usually listed
:long with television antenna accessories in the
parts catalogs. The line used for TV work is very
sutigfactory for umateur use.

If you want to build your own, there are a
couple of methods for getting job done. E. F.
Johnson Clo. lists feeder insulators in their eat-
alog. These ure availuble for 2-, 4- or 6-inch scpa-
ration of the feed-line conductors. Iither No. 12
or 14 solid copper wire can be used for the condue-
tors. A good choice i a line with 4- or 6-inch
separation. The cost of the line goes up if you use
2-inch insulators, us they have to be installed
every couple of feet to keep the conductors from
twisting together. The 4- or 6-inch insulators ean
be used every four or five feet, thereby reducing
the cost of the line. Another method is to make
your own sepurators from polystyrene or plastic
rod. This material is cusy to drill and cut and
mukes good insulators. (Some hums use plastic
hair curlers for insulators: so if your XYL isn't
watching, you know what to do!)

Another low-loss line which c¢un be used with
a moderately-high s.w.r. is transmitting-type
tubular 300-ohm Twin-Lead, such as Amphenol
214-076. This line is ulso available from most
parts distributors. Another type (Amphenol 214-
022) has two No. 16 conductors imbedded in o
solid polyethylene diclectric with greater width
than ordinary TV line. Reeciving-type Twin-Lead
can be used in low-power installitions (75 watts
or less). However, be sure when you buy vour
T'win-Lead that you get a “*brand’ name. There
i some line available at bargain prices, but it
is often really no bargain because the diclectric
material is made from serap plastic.

If you do a little thinking about our half-wave
antenna vou can sce that it can be used as o multi-
band system if you choose the correct type of line.
[f you are interested in a one-band system with
« half-wave antenna, then coux is o good choice.
There is one exception where a single coax-ted
antenna will work on two bands: A 40-meter half-
wave operated on 15 meters will have an imped-
ance close cnough to 70 ohms so that the s.w.r.
will not be large enough to cause high losses.
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Fig. 3—This draw-
ing shows the com-
plete setup for a
multiband antenna
installation. The
antenna relay or
changeover switch
should be installed
as shown in the
drawing, not in the

XMITTER

COAXIAL CABLE ]
50-0R 70-OHM
N

gy

/
FOR ANTENNA LENGTH "_ OPEN-WIRE
See Lext 1 FEEDERS
ANY LENGTH

TRANSMATCH :—__I:D:D J

open-wire side of
the feeders.

TO RECEIVER

However, for general multiband operation vou
should use a low-loss line such as the open-wire
type.

You can also sce that if an open-wire feeder —
or any low-loss line — is used to feed a dipole
antenna, the impedance of the antenna is no
longer of great concern. If we don’t have to worry
about s.w.r. or matching, then we no longer have
to be concerned about having our antenna an
exact half-wavelength long. This in turn provides
us with u method of making an ull-band antenna
fit the space avuilable in our loecation.

A Multiband Antenna

A very simple method for making & multiband
antenna is to first measure off the distance be-
tween your antenna supports and cut a wire that
long. Fold the wire in two, cut it at the center
wnd insert an insulator. Attach open-wire feeders,
long enough to reach your shack, at the center.
Put insulators on the ends of the antenna and
raise it into place.

In order to use the antenna on all bands, you'll
need a transmatch! at the transmitter. The trans-
match is connected to the transmitter via a length
of coax line. Such an installation is shown in Fig.
3. With this arrangement, any value of impedance
at the transmitter end of the open-wire line cun
be transformed to 50 or 70 ohms.

Naturally, the reader will ask how short the
antenna can be and still be effective on 80 meters,
which is the lowest-frequency Novice band and
would normally require the longest antenna. The
answer i8 that while the antenna can casily be
tnned to 80 meters even if it is very short, the
efficiency will be low if the length is much below
60 feet. An antenna approximately 60 feet long
will give a good account of itself on 80, and will
work even better on the higher bands. Keep in
mind, of course, that this is true only if the an-
tenna is fed with open-wire line.

Moultiple-Dipole Antenna

For those amateurs that prefer coax feed with
multiband operation, a simple untenna is the
nultiple-dipole type. An antenna of this type is
shown in Fig. 4. It consists of two half-wave-
length dipoles, one for 80 meters and another
for 40. This antenna can be fed with u single

i \Iccov, “A \dee—Runoc ‘[Cransmatch,” QS7, Novem-
ber, 1961,

January 1962

length of cither 50- or 70-ohm coaxial cuble.
The system will work on 80, 40, 15 and 10 meters,
and no matching network is required. However,
it should be pointed out that a Novice should
incorporate protection in such a system against
radiation of harmonies, particularly the second
harmonie, from 80 meters. For details on such
protection, sce the October, 1961, issue of QST'.2

Folded Dipole

A popular antenna is the ‘“folded dipole.”
This type isx shown in Fig. 2B. There are two
basic differences between o folded dipole and un
ordinary dipole. Iirst, the fecd-point impedance
of a half-wave folded dipole is approximately 300
ohms. Seeond, it has a slightly broader frequency
response than a dipole. The folded dipole is o
one-band antenna and separate ones are nceded
for cach band.

It is quite ecasy to make a folded dipole using
300-ohm T'win-Lead for both the antenna and
feeders. The antenna length formula is the sume
as for a dipole. To make one, simply cut u length
of T'win-Lead to the antenna length and solder
the wires together at both ends. At the center,
cut one of the conductors (you must, of course,
remove some of the polycthylene insulation) and
“skin’’ back leads for about one inch. Clonnect
vour feed line to the two leads, solder, and then
tape the joint. You'll need ecither a transmatch
or halun coils to couple the antenna to the trans-
mitter. Balun coils are designed with a 4 to 1
ratio, so using 300-ohm feed line, you would use
70-ohm coax to couple the transmitter to the

2 McCoy, “A Novice Three-Band Antenna System,”
(ST, October, 1961.

PN
! A ~

NOVICE ANTENNA LENGTHS 50-0R 70~OHM
3725 = 120’ COAXIAL CABLE
7175 = 01k ANY LENGTH

/

Fig. 4—This sketch shows a coax-fed multiband antenna
system. A simple way to make the antenna is to use open-
wire feed line of the TV variety. The insulators will keep the
two antennas separated so they don't short to each other.
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2x2- 4 LONG

1" FLOOR FLANGE
1" PIPE
(A)
- - 4 ’7—‘
WRAP TUBING wal colL
AROUND PIN TIGHTLY, 5 TURNS W

AND SOLDER —-m.g3

COAX PLUG
JAN. TYPE

N TYe T JAN.TYPE S0-239

(B)
. RG-8/U OR
RG-58/U COAX

balun. Baluns can be purchased “‘ready-made.”
Typical Novice-hand antenna lengths are given
in Fig. 2
End-Fed Random Wire

Another popular antenna system is the end-fed
wire, which is quite commonly — and often mis-
akenly — called a *‘long” wire. This antenna is
usually connected directly to the output terminal
of the transmitter and no feed line is nused. The
length of the wire will, of course, depend on the
space the user has available. 1t is difficult to say
what the impedance of a random wire is at the
end, and in many cases loading of the amplifier
in the transmitter may be difficult. If a rundom-
length wire is to be used, it is a good idea also
to use 4 transmatch to provide both matching at
the transmitter and reduction of harmonic radia-
tion. With a transmatch, this antenna can
usually be made to work on any band, although
if the antenna is very short, say, under 30 feet, it
may prove difficult to operate on 80 meters. Also,
1 good earth ground should be connected to the
transmitter.

Rotatable Dipole

On the higher bands — 20, 15, and 10 —a
dipole is short enough so that it c¢au be made
from metal tubing. The tubing can be mounted
on u mast and the ussembly rotated. This gives
vou the opportunity to make use of the directiv-
ity in such an antenna and you can ‘“beam”
your signal in the direction you want. Because

Fig. 5—Here are the constructional details for
the 15-meter rotatable dipole, fed with
coaxial cable. As shown in the drawing, the
coax can be fed either down through the
mast pipe, or, if preferred, outside the pipe.

g COPPER TUBING

the antenna is bidirectional, you only need to rotute
it 180 degrees in order to ohtain full coverage.

An excellent 15-meter dipole is shown in Fig.
5. Two picces of electrician’s thin-wall steel
tubing uare used f r the elements. The tubing
is 14 inch in diameter, 10 feei long, and is avail-
able from any electrical parts house. While a
total length of 20 feet is slightly short for 15
meters, the antenna will have an impedance of
approximately 50 ohms when tuned to resonance
by means of a small loading coil in the center.
This untenna offers a good match for H0-ohm
coaxial cable, either RG-58/U or RG-8/U.

Kig. 5 is self-cxplanatory, but just 4 word
about mounting the coax fitting on the antenna.
Flatten the element in a vise or with a hammer
and this will provide vou with & mounting space
for the coux fitting. One end of the coil is soldered
to inner conductor pin on the coax fitting and
the other end of the coil is held in place with a
screw and nut. The height of the standoff insula-
tors that support the clements above the 2 X 2
can be 2 to 4 inches, as the dimension is not
eritical. One convenient method of mounting the
antenna is to use TV hardware. Wall stand-offs
are available at low cost which will support the
mast pipe and antenna. Also, 1 TV rotator can
be: used to rotate the untenna.

A Three-Band Rotatable Dipole

It desired, the sume clement material used in
the antenna described above can be used for a

i o’ :_]i |~[t_

-.I

1" FLOOR FLANGE

1" PIPE — -]
TV MAST STAND-OFFS —il{

ANY LENGTH

28

2x2— 4’ LONG

OPEN-WIRE LINE

Fig. 6—A rotatable dipole for 20, 15, and
10. Construction details are similar to Fig. 5
with the exception of the feed line and coil
at the center of the antenna.
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NOVICE ANTENNA AND
RADIAL LENGTHS

Fig. 7—At (A) is the simplest form of verti- 3725 = 62' 9"

cal. The ground connection shown at the A 7175 = 32'6" %A

outer braid should be made to a good 21,150 = 1V

earth ground. Shown at (B) is a ground-

plane antenna. The four radials are each 50-OHM COAX 50-0HM COAX

Vs wavelength long and connect at ANY LENGTH ANY LENGTH__
the center. - -

A

three-band — 20, 15, and 10 meters — rotatable
dipole. The entire assetubly is the same as Fig. 5
except that the coax feed and coil at the center
of the antenna are not used. Open-wire feeders
are attached to the dipole as in Fig. 6. The feeders
are conneeted to  transmatch which is used to
tune the system to the band in use. Beeause only
180 degrees rotation is needed for full coverage,
there is no problem in keeping the open-wire
feeders from shorting to the mast. TV mast
stand-offs can be used to hold the open-wire line
away from the mast. Teave an extra few feet of
feeder length where the line enters the shuack.
This extra length can be dressed away from the
mast so that the line can swing around when the
antenna rotates, but doesn't short to the mast.

Incidentully, the feed line can be any length,
since all tuning and adjusting is done at the
transmatch or antenna coupler. This antenna
and its adjustment is essentially the sutne as
the odd-length, center-fed, multiband antenna
described euarlier (Fig. 3). The main difference
here is that you can rotate the dipole, taking
advantage of its dircetivity.

Vertical Antennas

Some amateurs prefer vertical antennas be-
cause they take up less space. They have both
advantages and disudvantages. On the credit
side is the small amount of space required. Also,
they are omnidirectional, radiating equally well
in all direetions. However, a vertical should be
mounted in a spot where there are no nearby
objects, particularly rain gutters or house wiring,
which will detract from their performance.
In other words, if you don’t have an open ficld,
the antenna should be mounted high, so as to
clear nearby objects. Also, a horizontal antenna
in its best directions will be better thun the omni-
directional radiation from u vertical. A rotatable
dipole, for example, cun be expected to out-per-
form a vertical at nearly all times.

The simplest vertical antenna, a radiator 14
wavelength long, is shown uat Fig. 7A. The
formula for length in feet is 234 divided by the
frequency in megacycles. The impedance ul the
feed point is somewhere near 30 ohms so the
vertical can be fed with 50-ohm coaxial cable and
a fairly good match will result.

The anteuna can be made from wire and sus-
pended from above, but a better system would
be to make the radiator from tubing. This can
be either guyed or self-supporting, depending on
its height. Mount the mast on a base insulator
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(a coke bottle makes a good insulator), and
connect the inner conductor of the coax to the
bottom of the antenna. The outer braid of the
coax should be connected to a metal stake or
ground rod driven into the ground at the base
of the antennu. Like a coax-fed horizontal,
such a vertical is essentiully a one-band system.
The exception is a 40-meter vertical, which can
ulso be used on 15 meters.

Ground-Plane Vertical

One of the troubles with a vertical such as
just described is that it may not operate very
well with poor ground conditions. A way to get
around this problem is to install your own ground
svstem under the vertical. Such an antenna is
culled & ‘‘ground plane’ and is shown at Fig.
7B. In this antenna the radiator is supported
above at least four “‘radials.” The antenna and
each of the radials are 14 wavelength long. The
outer shicld of the coax is connceted to the junc-
tion of the radials. A fairly good antenna will
result if the entire system is mounted high ubove
the ground and in the clear. One method of doing
the job is to mount the vertical on top of a tower
or mast and then use four or more guy wires at
the top of the mast. The guys can be of wire and
should be !4 wavelength long. [nsulators should
be used to scparate the radial length from the
rest of the guy. Even though the radials will slope
downwards, the antenna will still work us a
ground plane.

(Continued on page L40)
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Fig. 8—Drawing of the coax-fed multiband ground plane.
As explained in the text the radials are made from four-
conductor TV rotator cable. A total of four radials are
required for each band. Lengths of the antenna and
radials can be determined from the formula
given for vertical antennas.
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Converters

The intermediate converter is housed ina 7 X 14 X 8-

inch cabinet. The tuning-capacitor knob is to the left of the

5-hole speaker opening. Lined up along the bottom from

left to right are the crystal, r.f. gain control, panel lamp,
audio gain control and headphone jack.

Improved Stability and Slower Tuning Rate for the Higher Frequencies

BY ALAN T. MARGOT,* W6FZA

have been giving more attention to the lower-

frequency portions of their receivers as well as
to the front ends. For weak-signal work the (uali-
ties of rock-like stability, slow tuning rate, nar-
row pass band and accurate culibration have
come to be just about as important as a low noise
tigure. These ure ulso desirable featurcs for s.s.b.
reception. Several manufacturers have come out
with reccivers having these qualities, usually
achieving them by breaking the bands into seg-
ments, each segment covering o few hundred
kiloeycles. Unfortunately, most of the reeeivers
operating in this fashion have price tags in the
%500.00 neighborhoodl.

For the benefit of those less fumiliar with
v.h.l. DXing, the above receiver qualities pay
olf in these ways:

1) Slow Tuning Rate. It takes more signal
strength for the signal to be discovered in the
noise than for it to be *“held on to," once it hus
been spotted. Weuk signals are subject to various
kinds of fading and bursting. The slower the tun-
ing rute, the more likelihood of discovering a wealk
signal on the up-fades or bursts.

2) Stabidity. In dealing with signals that fude
in und out of the noise, it is reussuring when 2
signal comes out of the noise at the same spot on
the dial at which it disappeared. Clonstant re-
touching of tuning on weak signals leaves less
concentration availa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>