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MAKE SURE, in your new speech circuit, that
your words get a break! Type 6BX7-GT,

as Class A Amplifier, will help you reach

the other fellow with crisp, clear talk that’s
readily understood.

TWO OF THESE G-E TUBES, arranged in push-
pull paraliel, will put out 10 watts with

only 2%% harmonic distortion. Here’s real aid
toward superior phone transmission! In
addition, the new 6BX7-GT offers you high-
perveance design and transconductance of
7,600 micromhos. See your G-E tube
distributor for the low price.

AND BY THE WAY ... that record-player the
XYL dotes on: next time you have it apart
to improve the tone-quality, try a 6BX7-GT
for the revamped circuit! You’'ll find the
music benefits greatly.

SPECIAL FREE CHART! To help you apply
the 6BX7-GT, write for an instructive chart
of the tube’s power output and distortion,
plotted against load resistance. Address
Tube Department, Section 11, General Electric
Company, Schenectady 5, New York.

G-E M"-ESTONE.
Tubes for RQdio °

oice Transmission
.. As early qf

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL @3 ELECTRIC



exceptional features of the 75A-2

LINEAR CALIBRATION DIAL: NOISE LIMITERS: CRYSTAL FILTER:

All divisions are same width. The phone limiter is a series diode Factory adjusted. Selectivity
On the 160, 80, 40, 20 and type that automatically adjusts the is variable in five steps from
15 meter bands, each division threshold of limiting to signal level for 4 kc at 6 db down to about
equals 1 kc. The dial is ac- optimum performance. Can be turned 12 kc at 60 db down with
curate within 1 kc to 21.8 on or off by front panel controls. The sclectivity knob at zero —
mc, and 2 kc between 26 and  ¢w limiter is a shunt diode type fol- crystal filter out. With selec-
30 mc after calibration. This lowing the first audio amplifier. Pro- tivity knob at 4, bandwidth
all adds up to exceptional vides front panel control of limiting is approximately 200 cps at
band spread and accurate dial  level. Limits both negative and posi- 6 db down and 6.5 kc at 6O
setting. tive peaks. db down.

WITH the Collins 75A-2 you'll pick out signals you've never been able
to hear before. Two noise limiters, one for cw and one for phone, hold
interference to below signal level. Nerve-wearing noise is reduced, and by
clipping interference the limiters help you identify and copy otherwise
unreadable signals.

For cw reception, highly stable BFO injection and an effective crystal
filter give pinpoint selectivity with only slight loss in gain. Linear dial
calibration, exclusive in the 75A-2, provides easy “resetability.” These
satisfying features have been designed with the respected Collins skill,
and form part of the receiver that has friends throughout the world.

FOR THE BEST IN AMATEUR RADIO, IT'S . . .

COLLINS RADIO COMPANY, Cedar Rapids, lowa
11 W. 42nd St., NEW YORK 18 1937 Irving Blvd., DALLAS 2 2700 W. Olive Ave., BURBANK

N
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Military Performance

THE SX-73 COMMUNICATIONS RECEIVER
““A Gibraltar of Stability’’

It is the ultimate in all-wave receivers . . . this
jewel of precision craftsmanship! Refined in even the
smallest detail, the SX-73 meets the tough

military communications specifications.
Hallicrafters is proud to place
its name on the SX-73.

PRECISION

HALLICRAFTERS ¢ WORLD’S LEADING MANUFACTURER




‘THE SX-73

"COMMUNICATIONS

RECEIVER
&

and Dependability

Frequency Range:

540 kc to 54 Mc in six turret-selected bands.

EO tubes, including rectifier, voltage regulation and ballast
tubes.

Dual conversion, 455 ke and 6 Mc crystal controlled.

Receiver type: Single superheterodyne in tuning ranges of
540 kc to 7.0 Mc and dual conversion on tuning ranges from
7.0 to 54.0 Mc.

Types of signals: AM, CW, MCW, ICW, and Carrier
Shift Tele-typewriter.

Frequency calibration: 2 tenths of one per cent or less at
all frequencies.

Image rejection: Not less than 80 db at any frequency.

Front panel controls: R.F. gain, AC on/off; b.f.0. pitch;
audio gain; crystal phasing; selectivity; V.F.O./Crystal;
crystal vernier; band selector, frequency; receiver/send;
CW/modulation; A.G.C./manual; A.N.L./off; antenna

adjust. : g g
| , """ UNDERNEATH !

OF PRECISION RADIO & TELEVISION CHICAGO 24, (LL.
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Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, e~pecxally League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in OST, All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, QO and (OBS. Also, where vacancies exist SCMs desire
applications tor SEC, EC, RM, and PAM. In addmon to station aud leadership appointments for Members, all amateurs
in the United States and Canada are invited to join th> Amateur Radio Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

Easgtern I’enngylvaniu WIiIBXE tohn H. DuBois 4105 K, Elbridge St. Philadelphia 3§
Maryland-Delaware-D.C. W3IOMN James W, John 20 Fawcertt St. Kensington, Md.
Southern New Jersey w2ucv vd L. Gainey Hotfman Ave. & Marlton Pike Merchantville
\Western New Vork WZS‘IV ward Graf 81 King St Tonawanda
Western V’enngylvania W3KWL est J. Hlinsky 509 Beechwood Ave. Jarre
CENTRAL DIVISION.
[llinois WOKOL H. F. Lund A135 5, Sth st ~Npringfield
Indiana WODGA Clitford C, McGuyer 1321 South Governor St. iwansvnlle 13
Wisconsin WI9ROM Reno W. Goetsch 929 8, 7th Ave, ansau
DAKOTA DIVISION _ S -
North Dakota ‘-\0\’hl’ verett B Hill 1527 Fifth Ave., So. IFargo
Sonth Dakota WORRN 1. W. sikorski 1900 South Menlo Ave. Sioux lalls
Minnesota WeMXC Charles M. Bove 16111 E. Lake St. Minneapolis 7
DELTA DIVISION —
Arkansas WSDRW Dr. John L., Stockton s 0 Rox 302 Siloam_Springs
Louisiapa WSGHF Robert E. Barr Hox 4 Springhill
Migsissippi \WSTHS Norman B, IFeehan PO, kox 491 Crulfport
Tennessec W4AFI . G. Stewart McAlice Drive Fountain City
GREAT LAKES UI\lSlOl\
Kentucky WAKKG . W.Lyle,jr. R. R. 3 Jefiersontown
Michigan W8DLZ MacPhail 1340 (nddmgs. S.E. (yrand Rapids
Ohio WRA )W nger 2972 Clague Rd. Cleveland 16
HUDSON DIVISION ____
[ ast('rn New York W2ILI Stephen J. Neason 794 River St. Troy
N. V., . & lLong Island \W20BUL George V. Caoke 88-.41 239th St. Rellerose 6, L. 1.
Northcrn New Jersey W2NED Thomas J. Rvan, jr. 1082 Anna St. Klizabeth 4
MIDWEST DIVISION
iowa \\:Ol’l’ William (., Davis ird St. Mitchellville
}ansas WOICV Isari N. Johnston 624 Roosevelt ‘Topeka
Missouri WOGRBT Clarence 1., Arundale 1048 South Jetferson Ave. Soringhield 4
Nebraska WaK Guy K. Bailev 134 North R St. imaha §
. NEW ENGLAND DIVISION
¢ wnnecticut* THY I Roger .. Amundsen RED 4 Ridgetld
Maine WIPTL Urestes R, Brackett (,..ndnrh St Bingham
Lastern Massachusctts WIALP Frank L.. Baker, jr. 91 Atlantic St. North Quincy 71
\Vegtern Massachusetts WIEOB Victor \V. I'agunoff 702 Rowers Ave, West Springfield
New Hampshire WIINC Norman A, Chapman 4x South St. «oncord
KRhode lsland WICIH Roy B. Fuller 17 ledge Roarl Fast Grreenwich
Vermont WIKPS Raymond N, Flood 2 Marthoro Ave. Bruttleboro
NORTHWESTERN DlVl&lOl\ S
Alaska KLINT Glen Jefferson 48 —.ird Ave. Anchorage
idaho Ww7iwu Alan K. Ross 2!05 Irene St. Boise
Montana W7KGJ ‘Edward G. Brown 421 Yellowstone A\ve, Hillings
tiregon WiMQ J. E. Roden 519 N.W. Ninth Pendlcton
\Washington W7ICZY Laurence Sebring Route 2, Box 384 Everett
. PACIFIC DIVISION.
Hawaii KH6RU John R, Sanders ¢/o Mackay Kadio & Tele- Honolulu
graph Co. inc,, Box 2993
Nevada W7BVZ Carroll W. Short, jr. 1608 Arizona St. Roulder City
Santa Clara Valley Wol.ZL Roy 1. Couzin 7 Fn‘glewood Ave, 1.0s tratos
Hast Bay NVoI1Z Ray H. Cornell 900 Cnrtis St. Albany 6
Nan Pmncm‘o WaATO R. K. Czclkowitz 243 Colon Ave. n bmn:‘lqoo 12
\auamento Valley* W6CKV Willie van de Kamnp RED 1, Box 492A Chic
~an joaquin Valley Wo6kYM E. Howard Hale 741 E. Main St. [urlock
_— _ROANOKE DIVISION
North t arolina W4DLX 1. C. Geaslen 1832 Logie Ave. Charlotte
South Carolina W4EANK ‘I'. Hunter \Woorl 1702 North Rhett Ave, North Charleston
Virginia WJIFF H. Edgar Lindauer Route 1, Box 431 Annandale
West Virginia WSMCR John T. Stcele Milburn
ROCKY MOUNTAIN DIVISION . -
< olorado wWaloz M. W. Mitchell 1059 Uinta St. Denver 7
Tltah WIUTM Floyd L. Hlnshaw 165 East 4th North Bountiful
\Wyoming \W7HNI A.D. Gaddi ', O. Box i¥ Gillette
\OUTHEAGTERN DIVISION -
alabama WG W Dr. Arthur W. Woods ’Hlu—loth ’lace, South Rirmingham 3§
stern tflorida W4KWZ John W. Hollister pringticld Blvd. Jucksonville
W(‘qtern bklorida W4Ms Edward J. Collins !()ln P . Blount St. Pensacola
Cyeeorgi w4zD James P. Born, jr. 25 First Ave., N.L. Atlanta
\Vest lnd|es (Cuba-P.R.-V.1.) KP4DJ William Werner 563 Ramon Llovet Urb. Truman,
: } Rio l’mdra,s, P.R.
Canal Zone KZsaw Everett R. Kimmel Box 264 (;amboa, C. Z.
- . SOUTHWESTERN DIVISION
WHESR samuel A, Greenlee 170 Nepnlvmla Blvd. Manhattan Beach
WIMID Jim Kennedy 4511 N. St. Phoenix
$un Diego WOYY M Mrs, Ellen White 3677 W u,htman St. San Diego
WEST GULF DIVISION.
Northern Texas WS5BKH \Nllham A, Green 1834 University Blvd. Abilene
Oklahoma Wﬁ(,V\’ Jesse M Lam,turd 2005 W, Oklahoma, Ct, Ionid
Sauthern Texas \VSF. Dr, Charles Fermaglich 618 Medical Arts Bldg. Houston 2
New Mexico \\’ﬁN\F Robhert W, Freyman 2255-46th St 1.0o8 Alamos
MARITIME DIVIQIOI\ I .
Maritime (Nfid, & Labr. att.) VEIDQ A. M. Crowell blin St. Halifax, N
ONTARIO DIV ISIO
Cntario VE3IA (», kric Farquhar 16 Emerald Crescent Hurlington, ()nt.
— QUEBEC l)lVISION .
Qucbec VE2GL Gordon A, Lynn No. 1 Ste. Gunevieve de
Pierrefands, P, Q.
- VANALTA DIVISION.
Albert: VE6oM Svdney T. Jones 10706-57th Ave. zdmontan, Alta,
Bnlt(x;h Columbia VE7U Wilt Moorhouse 324 Regina Ave. Fulu lsland
Vukon
PRAIRIE DIVISION .
Manitoba VE4AM . W. Morley 26 Lennox Ave. St. Vital
Saskatchewan VESHR Harold R.Hom 1044 King St, Saskatoon

— ———
* Officials appolnted to act temporarily in the absence of a regular ofiiclal,
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Oh me! Oh me! What will my frequency be? Do
you have spots before your eyes and kilocycles
on the brain? The best cure for instability—some-
times known as “where-am.I-hope-it's-in-the-band”
-—jg positive CRYSTAL CONTROL WITH PRs!
Yes, PR Precision CRYSTALS give you peace of
mind, because when you have a PR in your rig
you KNOW WHERE YOU ARE . . . and your
friends do, too! You can get PRs at your jobber's
for the exact frequency you want (integral kilo-

20 METERS, Type Z-3, $3.75

TS A VWAV AL ARL Viddaslis & CAaL)

cycle) within amateur bands at no extra cost!
Tens of thousands of amateurs all over the world
use and boost PR Precision CRYSTALS for accu-
racy. stability, low cost, dependability and activ-
ity. They’re unconditionally guaranteed.

40, 80 AND 160 METERS, Type Z-2, $2.75

A

Since v%“

USE AND KNOW WHERE YOU ARE

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

INC.

-~ D

et



riE AMERICAN
RADIO RELAY
LEAGUE, wc,

is a noncommercial association of radio amateurs, bonded for.
the promotion of interest in' amateur radio communication and - .-

experimentation, for the relaymg of messages by. radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct,

It is an incorporated association without capital stock, chartered.

under the laws of Connecticut, lts.affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one. commercially engaged in the many-
facture, sale or rental of radio apparatus is eligible to membershrp
on its board.

“Qf, by and for the amateur,” it numbers within its ranks practi-

cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affalrs.
Inquiries regarding membership are solicited. A bona fide

interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code .are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

~ All general correspondence should _be addressed to the ndmm:s-
trative headquarters at West Hartford, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WITAW, 1914-1936
EUGENE C. WOODRUFF, WBCMP, 1936~1940

o e o & o

Officers
Presidenf . . . . .+ « .« . GEORGE W. BAILEY, W2KH
1 East 79th St., New York 21, N, Y.
Vice-President . . . . . . . WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessa, Texas

Vice-President . . . . . FRANCIS E. HANDY, WIBDI
38 LaSclle Roud West Hartford, Connecticut

Secrefary . . . . . A, L BUDLONG, WI1BUD
38 LaSulle Roud West Hartford, Connecticut

Treasurer . . . .+« . . DAVID H. HOUGHTON
38 LaSclle Rocd Wesf Hartford, Connecticut
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General Counsel . . + . . « « . . . ... PAULM SEGAL
816 Connecticut Ave., Washington 6, D.C,

Assistant Secrefaries , . . .. 5 7 JOHN HUNTOON, WILVQ
RICHARD L. BALDWIN, W1IKE HARRY PASTON, W1DJV
38 LaSalle Road, West Hartford, Connecticut

DIRECTORS
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240 Logan Ave., 8t. Lambert, P. Q.
Vice-Dfrector: Willlam W. Butchart...... VEGSLQ
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Atlantic Division

ALFRED C. HECK
515 Cedar Ave., Shn.ron, Pa.
Vice-Director: Charles O. Badge!
725 Garden Road, ulenslde, Pa.

Central Division
WESLEY E. MARRINER. .._........ WOAND
%44 N. Galena Ave., Dlxon 7, 1.
Viéce-Director: Charles I, Reb
3900 W. 10th Ave., L-ary Ind.
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GOODWIN L. DOSLAND
Moorhead, Mlnn
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JAMES W, WATKINS. .....0c0000ene. W4rLS
220 N. Howell Ave., Chattanooga, Tenn.
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Great Lakes Division
JOHN H. BRABB
$17 Ford Bldg., Detrolt 26, MIich.

Vico-Dzrettor Harold E. 8tricker,........ Wwaw:
247 W. 5th st., Marysville, Ohlo
Hudson Division
JOSEPH M. JOHNSTON. . ..coouueeenn W280X
423 Monmouth Ave., Bradley Beach, N. J.
Vice-Director: George V. Cooke, jr....... W20BU
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Vice-Director: Richard F. Czelkowitz. . ... WEATO
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“It Seems t0Us..”

21 MC.—A CHEER AND A CAUTION

Yippee!

Hot Dawg!!

CGeronimo!!!

These exclamations and a couple of others
echoed down the corridor at 38 I.a Salle Road
when FCC via telephone informed Iq. of the
proposed opening of the new 21-Me. band May
Ist — the culmination of many months’ con-
- ference attendance, and government and in-
Jdustry meetings. It is five years to the month
since the start of the Atlantic C'ity conference
which- earmarked 21,000-21,450 ke. for ama-
teur use, and we think those joyful exclama-
tions are not out of order as a climax to five
vears of playing the role of expectant father
pucing the tloor in the anteroom.

It’s going to be a good band. Despite the
unfavorable conditions presently charucteriz-
ing the higher frequencies, 21 Me. should pro-
vide quite a few openings this summer during
1 good portion of the day. And, as the sunspot
eycle curve starts upward again, the band
should improve rapidly and become a world-
wide DX channel combining the characteris-
tics of 14 and 28 Mec. and perhaps therefore a
more desirable spot than either. Yes, it’s
going to be a good band.

It’s also going to be a bad 'un, in one
respect. We mean from the T'VI standpoint, in
case you hadn’t guessed. It’s a short, sad
story. Several years ago — before TV broad-
casting got started but after the U. 3. an-
nouncement of plans for a 21-Me. amateur
band — television receiver manufacturers were
casting about for s standardized intermediate
frequency. Despite dire warnings from the
American Radio Relay League, the industry
chose 21.25-21.9 as the sound-channel i.f. —
right smack in the proposed 21-Me. band. Our
protests were to no avail; there was no tele-
vision broadcasting, only experimental TV
receivers — “TVI” was a term yet to be
coined, and its prospect then struck no partic-
ular fear into the hearts of the manufacturers.
There was no 21-Me. band, and therefore no
way to prove our point. So some millions of
sets were produced with the 21-Me. i.f.

1 Grammer, *“TVI from 21 Me.,"”
p. 20,

QST, December, 1948,

Anticipating trouble, in 1948 ARRL worked
out with Phil Rand, WlJ)BM 1 series of tests
of potential mte:ference from 21-Mec. trans-
missions; FCC, at our request, provided an
experimental license, K2XBH. Ixhaustive
tests ! showed conclusively that television re-
ceivers using an i.f. of 21.25 Me. were simply
snowed under, even several miles away;
those using 21.7 or 21.9 Me. had very little
or no difficulty, even ut short distances. The
remedy for the millions of existing TV re-
ceivers with 21.25-Me. (or thereabouts) i.f. is,
obviously, realigning to 21.9 Me. (or at least
above 21.45 Mec.), and possibly a high-pass
filter. Co6peration of RCA and others during
the tests showed that this works. Any compe-
tent serviceman can do the alignment job.

The bright spots in the picture — and that’s
no pun — are twofold: One is that in the last
couple of years manufacturers, plagued with
interference problems from many sources,
have pretty well shifted their standard i.f.
to the 40-Mec. region, so that current sets
shouldn’t have any appreciable difficulty.
The second, concerning older sets with the
21-Me. channel, is that for once the position of
the amateur station and the TV receiver is
reversed — for once the first place to start
looking for the gremlin is not the transmitter,
but the receiver.

It’s our job-—yours and mine — to see
that this indeed becomes the case. Not in an
attitude of “we told you so” —- the industry
now knows the problem as well as the rest of
us; it is, generally, also aware of its responsi-
bility in this particular phase of TVI. We'll
be in touch with the companies involved.
But it’s a long route from the chief engineer
or service manager to the individual dealer-
serviceman, and although that gap is being
gradually closed by a number of steps in
process within the industry concerning TVI
matters, it all adds up to unother task for
vou in local codperation. This time your tools
are not by-pass condensers and shielding, but
public relations and cobperation with local
service organizations while they make equip-
ment adjustments. And this again underscores
the desirability of getting a community inter-
ference committee into action as quickly as
possible,



COMING A.R.R.L. CONVENTIONS

June 14th — New Fngland Division, Spring-
field, Mass.

June 14th-15th — Rocky Mountain Division,
Estes Parl, Colo.

June 28th-29th — West Gulf Division, Corpus
Christi, Texas.

July 4th-6th — Pacific Division, San Fran-
cisco, Calif.

e Strays "%

A current catalog describes a TV antenna that
*‘provides ligh grain on all channels.”” WOLQE
wonders if he could get one that would discrimi-
nate against the prevailing low grade of “corn.”

DX on 10 ’phone cun be tricky stuff. WINOF
found a good location for it on a sandy beach. It
took WINER's radio assistance and an AAA tow
truck to pull him back into the band.

For two days preceding the Memorial Day 500-
Mile Auto Race, Indianapolis hams will be on
the air to direct incoming mobile hams to any
point in the city they may wish to reach. If pos-
sible, instructions will also be furnished for reach-
ing hotels or other quarters.

— Indianapoliz Radio Club

Our April “Happenings of the Month”’ olumn,
reporting on the reéstablishment of RTMA’s
Amateur Radio Activities Section, erronecously
listed the cull of Vice-Chairman W. J. Hulligan,
sr., president of Hallicrafters, us ex-WOWZE.
The “ex” was a mistake — RBill has his WOWZE
call in active standing.

The Henry Ford Museum at Dearbom.;M]chxgan-
containg an impressive display -—“Words on Wings™
-— which traces the development of principal systems of

communications. A feature of the exhibit is the 1911
spark transmitter of 8FX, one of Detroit’s pioneering
amateur stations, shown heing examined by ARRL
(Clommunications Manager F. E. Handy, WIBDI, and
Vernon G. Dameron, W8HGA, Director of Education
of the Henry Ford Museum and Greenfield Village.
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OPENING AT A.R.R.L. HQ.

ARRL has an opening on its Hq. staff for a
qualified young amateur to perform junior ad-
tninistrative work, involving things such ay
membership correspondence on & variety of sub-
jects, some prepuration of copy for QST. some
publicity and promotional work, compilation of
statisties, e¢te., und eventually additional respon-
sibilities such as club contact travel. Essential
qualifications: age 20-25; personable; several
vyears active amateur experience; ability to as-
similate background data on various aspects of
amateur and League affairs; ability to express
self well both orally and in correspondence;
good typist. Desirable additional qualificationa
would include: single; club or other local organi-
zutional experience; some journalistic back-
uround even if only editorship of club newssheet.
Starting salary around $3000, substantially
higher for outstanding qualifications. 1f inter-
exted and qualified, write to Box 4, ARRL, 38
La Salle Road, West Hartford 7, Conn., giving
age, education, amateur experience, pust and
present employment if any, and additional de-
tails dealing with aspects mentioned above.

HAMFEST CALENDAR

CALIFORNIA — Sunday, May 25th, at Verdugo Park,
(ilendale — the third annual picnic of the Lios Angeles Coun-
cil of Radio Clubs, sponsored this year by the San Fernando
Valley Radio Club. SBpecial awards, including one for the
gals, Also yumes and prizes for the children. Transmitter
hunts on 75, 10 and 2 meters. Bring your own lunch (we
furnish the coffee) and come early.

QHIO —- faturday, May 3rd, x#t Leon’s Rcstaurant,
E. Tullmadge Ave. and Brittain Rd., Akron — the 25th
anniversary banquet of the Buckeye Short Wave Radio
Association. Chicken or steak dinner at $2.50 per plate or
$3.00 family style. Make reservations with Bud Ports,
WSLBH, &7 Kickapoo Ave., Akron 5,

TEXAS — Friday through Sunday, May 9th-11th, at
the Blue Bonnet  Hotel in Kerrville — the seventh annual
econvention of the South Texas Emergency Net. The rup-
pression of TVI will be vne of the main topics of digcussion,
and there will be transmitter hunts and other contests.
‘There will be a banquet on Sunday evening. The registra-
tion fee is $2.57), Pre-register with Cedrig Toler, Blue Bonnet
Hotel, Kerrville, Hotel or Court reservations may also be
arranged.

A recently acquired an r.f. ammeter und in-
stalled it in the feed line to his antenna. To his
chagrin, he finds that maximum output, as in-
dicated by the r.f. ammeter, does not coincide
with the plate-tuning dip indicated by the il
liammeter in the plate circuit of his 807 output
stage. His friend B tells him not to worry, that
the ammeter is the best indication of proper tun-
ing for maximum output, but A fcels that some-
thing is wrong with his rig, since he always tuned
it up on the plate-current dip. Who is right?

(Please turn to page 51 for the answer)
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The Truth About the Vertical Antenna

Measured and Calculated Performance Compared
with an Ideal Horizontal Antenna

BY B. W. GRIFFITH,* W8CSU

AT ANY WORDS have been written and spoken
M on the subject of antennas, yet the utility
of the vertical antenna for the lower ama-
teur frequencies still remains a ripe subject for
argument. It is not the intent of this article to
attempt to settle the controversy, but rather to
provide some ammunition. There are presented
herein data, both calculated and measured, which
have been accumulated during several years of
actual operation of a vertical antenna in the ama-~
teur bands; it is hoped that the information will
be of value to those who ure interested in deter-
mining the real value of this type of antenna.

The factors which must be considered in study-
ing an amateur antenna system are generally
these:

1) Will it produce a usable signal over 4 large
area in competition with QRM?

2) Is its appearance acceptable at your lo-
cation?

3) Is the cost reasonable?

4) Is it suitable for multiband operation?

5) Is it a good receiving antenna?

6) Will it be disubled mechanically or elec-
trically by wind or ice?

7) What is its effect regarding BCI-TVI?

8) Does it present a personal hazard?

9) Does it present a lightning hazard?

10) Is excessive space required?

11) Is it difficult to construct?

12) Are serious difficulties involved in obtain-
ing correct adjustment?

The application of these questions to the ver-
tical antenna is the purpose of this article. Tn
order that the investigation of the antenna be in
sufticient detail to be informative, the present
discussion is limited to its performance in the 75-
meter band. Some information concerning im-
pedance matching and comments on the perform-
ance in other bands are included, but the presen-

*6502 Wofford Drive, Dallas 17, Texas.

* No one antenna will do all sorts of jobs
cqually well, and to ask if one system is
‘*better”” than another frequently is
nothing more than posing a meaningless
question. This article compares vertical
and horizontal antennas for 75-meter
operation and gives facls based on calcu-
lations. measurements and observation.
Whether the vertical or horizontal best
suits your particular objectives is some-
thing you will be able to decide after
reading it.
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tation of actual data on operation in other bands
is beyond the scope of this article.

Specific Type of Antenna Studied

The antenna considered here is a vertical con-
ductor whose base is at the surface of the earth.
The radiator is insulated from the ground at the
base, and is series excited. In the particular an-
tenna used at W5CSU, the radiating element
consists of 40 feet of 4-inch galvanized iron down-
spouting, soldered at the joints and guyed at the
center and near the top. Guy wires of No. 12
copperweld, insulated at 12-foot intervals and
spaced 120° have successfully held the antenna
through five years of violent Texas windstorms
and winter ice.

The base of this mast rests on a Pyrex trans-
mission-line insulator, which in turn rests on
a sturdily-built copper-covered wooden pedestal
about 2 inches above the ground and about 6
inches square.

The vertical antenna at W5CSU, constructed of 4-inch
down-spouting, is 40 feet high and is usable on 20, 40
and 80 meters.
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fect ground system. It is prob-

able that with the addition of
more radial wires the ground re-
sistance could be brought to less
than 3 ohms.

The choice of 40 feet for the
antenna height was based mainly
on the consideration of its being
useful in several bands. The -
height chosen is approximately

’ig. 1~ Field intensity vs. vertical angle for lossless vertical and hori-
zontal antennas over perfectly-conducting earth. Field intensities are
calculated for 1-kw. input to Class (© final amplifier. The shape of the ver-
tical-plane pattern of the horizontal antenna will depend somewhat on
the azimuthal direction, but the variations are not significant at the high

angles for which this antenna is most useful at 4 Me.

The current flowing in the ground neur such a
vertical antenna will cause considerable power
dissipation in the form of heat, unless ground
wires are provided to reduce the resistance. These
wires must follow the lines of current flow and so
must proceed radially from the tower base. A
system of wires of this type is known as a *‘radial
ground system.” ‘Broadcast-station antennas are
commonly installed with Y0 to 120 or more such
radials extending 4 to 14 wavelength from the
tower. For amateur purposes, however, it is not
necessary to go to such lengths to ohtain rea-
sonably efficient operation. The antenna ut
W5CSU is operated with a ground system of 16
radials varying between 25 and 40 feet in length
as limited by the dimensions of the lot. It has
been operated with only 8 radials with good sue-
cess. The radials are No. 14 wires buried about
two inches below the surface (an axe was found
to be the best tool for making the trenches).
Either enameled or bare wire may be used. The
wires may even be laid on the surface, as their
cupacitance to ground allows satisfactory opera-
tion, but this is not suitable as a permanent, in-
stallation for obvious reasons. The radial ground
wires are soldered to the edge of the copper sheet.
which covers the antenna pedestal.

(Questions now arise: Is a pipe driven into the
eurth a good ground for a vertical antenna? No,
hecisuse the ecurth losses in the absence of the
radial wires would be equivalent to a loss resist-
ance in the order of some 50 ohms, and who wants
to put a 50-olin resistor in serics with his an-
tenna?

Another question: Does a water pipe make a
good ground? Only if it runs radially out from
the tower base. Then it will be cquivalent to one
radial wire.

« How good is the system of 16 radials described
above? The calculated radiation resistance of this
tower at 4 megacycles is 12.0 ohms. Its measured
resistance is 19.6 ohms. This is taken to indicate
that the ground-system resistance is in the
vieinity of 7.6 ohms, so that the radiation cffi-
ciency of the antenna at 4 megacycles is about
61 per cent. This means that the radiated signal
will be 2 decibels lower than its value with a per-
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0.16 wavelength in the 80-meter
hand, which is the shortest with
which reasonable efficiency can
be realized, and 0.58 wavelength
in the 20-meter band, which ig
the longest that can bhe used
without wasting radiation at
high vertical angles. This height
therefore allows efficient oper-
ation in the 80-, 40-, and 20-meter bands. The
radiation ctliciencies on 40 and 20 are higher than
on 80.

Comparison with Horizontal Anfenna

‘T'he stundard to which the vertical is compared
is a half-wave horizontal antenna 14 wavelength
above ground. Since a half-wave dipole (some 125
feet long) is a difficult thing to fit into an average
city lot, and particularly hard to raise !4 wave-
length (62 feet or so) above ground, the average
amateur antenna will not give as good results as
the standard sclected. The actual antenna is
usually a compromise of questionable efficiency.
Thus the comparison to follow is more favorable
to the horizontal antenna than would be expected
in practice. i

The field intensity in any given dircction from
an antenna is proportional to the square root of
the applicd power. The calculated antenna pat-
terns and cuverage discussed are based on the
assumption of 1000 watts input to a Class C final
amplifier, with appropriate allowance for trans-
mission losses.

Under these conditions, the theoretical vertical-
plane patterns of the vertical and horizontal an-
tennas over earth of perfect conductivity are
shown in Fig. 1. The values plotted are the field
intensity in millivolts per meter at a distance of
I mile. These values assume 100 per cent effi-
ciency (no losses) in both untennas.

Fig. 1 is not dircctly usable becuuse the actual
antennas are not 100 per cent efficient as radiators
and the earth is far from a perfeet conductor.
However, the theoretical values form u starting
point for calculating the actual behavior.

Fig, 1 shows that most of the radiation from
the horizontal antenna goes out at very high
ungles. Only a small portion of the power is dissi-
puted in the carth. With the vertical antenna the
preponderance of radiation is at quite low angles.
This low-angle radiation, within the first few
miles from the antenna, is intimately tied in with
and is a part of the surface wave or “ground”
wave. As this wave travels over the imperfeetly-
conducting earth, energy is drained away und
dissipated as heat in the earth. Although this
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attenuates the surface wave and the radiation at
very low angles, the carth cannot remove much
cnergy from that part of the signal which is al-

ready at a great height above ground. The ver- -

tical pattern at considerable distances from the
antenna thus takes on a shape similar to that
shown in Fig. 2. Here it may be scen that the
maximum effective radiation from the vertical
untenna occurs at an angle considerably above
the horizon.

The rate at which the surface wave and low-
ungle radiation diminishes is determined by the
characteristics of the soil over which the signal
is traveling. The computations involved in the
determination of Fig. 2 are not presented here
but the method of calculating these factors will
be found in an article by K. A. Norton.! The
values shown were computed for soil conditions
existing in the vieinity of Dallas, Texas, and the
surface-wave intensity was checked by the field-
intensity measurements presented in Fig. 4 and
discussed later.

Soil conductivity varies greatly in different
parts of the country. A map in the FCC Standards
of (Good Engincering Practice for Broadcast Sta-
tions shows the soil conductivity over the United
States, and similar maps have also been prepared
for Canada und Mexico. Only the soil within
about 15 miles of the transmitter atfects appre-
viably the vertical-pattern characteristics of the
vertical antenna.

Wet soil is not nccessurily indicative of high
conductivity. The presence of water, with its high
dielectric constant, materially reduces the depth
to which currents penetrate in the earth, thereby
reducing the cross-scctional area through which
current, flows. Many dry soils exhibit higher
r.f. conductivity than moist soils. Salt water
marshes, however, show extremely high con-
ductivity.

Fig. 2 assumes 1000 watts input to the final
amplifier, with 61 per cent efficiency for the ver-
tical antenna and 95 per cent eflicicncy for the
horizontal antenna. The contours of equal signal
show how the signal shapes up as it departs from
the antenna, and we can guess from this its prob-
able final form at great distances.

Take first the horizontal antenna. Its maximum
signal is radiated directly overhead, diminishing
at lower angles. In the daytime, the signal fired
directly up is returncd, let us say, by the F»
layer,? arriving back at the local area of the trans-
mitter with a ficld intensity of about 500 micro-
volts per meter after having made a 300-mile trip
and having passed through the D, E and /1 layers.
Owing to the vertical incidence on these layers,
the absorption is small and the intensity there-
fore almost follows the inverse-distance law. ‘This
accounts for the practically constant ficld in-

! Norton, “The Calculation of Ground-Wave Field In-
tensity Over a Iinitely Conducting Spherical Earth,”
Proe. I.R.E., December, 1911,

2The actual reflection may occur at the E, ¥ or P2
luyer, depending on the ionization, which in turn depends
on latitude und the xunsput cycle.
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Fig. 2 —- Cialculated vertical-radiation contours of the
W5CSU antenna, described in the text, in comparison
with a half-wave horizontal antenna vne-quarter wave
high; one-kilowatt input to final amplificr. The eurves
for the vertical antenna are based on ficld strengths
measured along the ground.

tensity observed for a number of miles around
the transmitter. Bevond about 30 miles, the signal
decreases rapidly because of the increasing dis-
tance traveled to the ionosphere and back and
because the received radiation is coming from
progressively lower angles in the antenna’s ver-
tical pattern. A particularly rapid reduction of
signal strength with distance is apparent in the
daytime because of the rapid increase in signal
absorption by the lower ionuspheric layers as the
angle of incidence deviates from the vertical. At
night this absorption disappears, allowing the
signal to be transmitted to greater distances.
Occasionally at night, especially during sunspot
minima, the ionosphere will not reflcct 4-Me. sig-
nals at near vertical incidence, thus muaking it
impossible to produce a readable signal at a
distance nearer than perhaps 150 miles. This is
the “skip-distance” etfect which is so disastrous
to emergency communications during the night
hours.

The expected nighttime signal of the hori-
zontal antenna is shown in Fig. 3, determined by
computing the root-sum-square values of signals
arriving by one-hop, two-hop, three-hop, etc.,
truosmission, assuming a loss of 3 db. Jue to
absorption and scattering at each ground reflce-
tion. 'I'his approximates rather well the :actual
condition of nighttime transmission with the Fa
layer reflecting the signals from a height of about
220 miles.

The propagation from the vertical antenna
hehaves in a rather different manner. Since there
is practically no radiation at angles near the
vertical, the coverage within about 30 miles of
the station is purely by means of the surface
wave. This produces a signal of constant intensity
day and night. At about 30 miles the reflected
signal from the ionosphere, when applicable, is
approximately cqual to the ground wave, and
exceeds it at greater distances. 'I'his is becuuse
the attenuation of the ground wave is much
greater than thut of the nighttime skywave. As
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the distance increases, the skywave signal re-
mains fairly constant for some hundreds of miles,
since the received signal is coming from progres-
sively lower and therefore stronger parts of the
antenna’s vertical pattern. Finally, because of
the great distance und the shape of the vertical
pattern, the signal drops off to unusable values.
The calculated performance of the vertical an-
tenna is likewise plotted in Fig. 3.

It is interesting to note that in the absence of
the skywave, as in daytime or at times when
high-angle radiation is not returned from the
ionosphere, the ground wave is thoroughly usable
out to a distance of about 100 miles, producing
a signal of some 10 microvolts per meter at that
distance. This means that the vertical antenna
can be relied upon to maintain emergency com-
munications within a 100-mile radius during
those late night periods when the horizontal an-
tenna is tragically useless.

An occasional but unreliable transmission of
daytime skywave signals over distances of some
1000 miles has been observed from the vertical
antenna. This effect is possibly due to reflection
from the E layer, as the relatively intense radia-
tion at low angles may make this mode of trans-
mission possible.

Fig. 3 shows that for the normal nighttime
conditions the signal from the horizontal antenna
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will exceed that from the vertical out to a dis-
tance of some 850 miles, with the exception of
the vertical antenna’s ground-wave coverage.
Beyond 850 miles the vertical antenna's signal is
superior. This presentation may be somewhat
unfair to the vertical, since it is being compared
with a horizontal of 95 per cent efficiency, 62
feet in the air, and in the clear. It is doubtful that
many amateur antennas meet these specifications.
The signal from an average amateur horizontal
antenna would probably be less than shown, and
thus would drop below that of the vertical at a
considerably shorter distance. The signal for the
vertical has been computed from actual field-in-
tensity meusurements of the W5CSU antenna,
and therefore has been reduced by the actual
losses to which the antenna is subject in an
average city lot. These measurements, which
determine the character of the surface wave,
were made along a straight line extending out
from the antenna a distance of some 22 miles and
are shown in Fig, 4. The instrument used was
an RCA type TMV-75-B field-intensity meter.
Comparison with the theoretical attenuation
shows that about 400 watts is actually radiated.
This is in good agreement with the efficiency fig-
ures previously given, which were based on im-
pedance measurements of the antenna.
Measurements of the W5CSU signal at Tulsa,
QOklahoma, a distance of 236 miles, on
two successive nights in June, 1950,

showed the median value of the signal
to be from 2 to 3 times the computed
value for this distance. This probably
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indicates that most of the signal was
arriving via sporadic-£ reflection, which
is common during summer months. As
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this Jow layer would propagate signals
at this distance with an angle of depar-
ture of some 25 degrees, it is seen that
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the vertical antenna would be favored
in this type of transmission.
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Impedance Matching

Measurements with a General Radio
type 916A r.f. bridge show the imped-

I
[=3
o

ance at the base of the W5CSU antenna
to be as follows:

Frequency Resistance Reactance

(7]
o
o

in Ke.
1900
3500

in Okme
- 460
- 178

in Ohms
9.8
15.2

FIELD INTENSITY —MICROVOLTS PER METER

»n
(=1
o

- 130
+ 153
- 64

- 3990

7200
14,400

19.6
113
120

The recommended connections for

==~ F-=-F--

matching this antenna to a 52-ohm
couxial line are given in Fig. 5. For oper-
ation in the 75-, 40-, and 20-meter

=~

\

200 400 600 800

DISTANCE—MILES

1000

Fig. 3 — Computed ficld intensitics of W5CSU vertical an-
tenna and of ideal horizontal antenna, assuming Fa-layer reflec-

tion (nighttime) and 3 db. loss at each carth reflection.

14

1200

bands, the coil L should be 8 turns of
L{-inch copper tubing, 6 inches in diam-
eter and 6 inches long, with the taps
placed approximately 3 turns from each
end, The capacitor ¢ for 40-meter

QST for
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operation should be 200 or 250 uufd., 0

Pq

and should be able to carry 5 amp. r.f.

/

for operation at 1 kilowatt. It is pos-

AT

sible, with only a slight compromise in

“

MEASURED GROUND-WAVE |71

mateh, to find 4 single tap position that
provides satisfactory coupling for both

P

N t.ah(nhm?

FIELD INTENSITY
W5CSU ANTENNA

the 75- and 20-meter bands, thus mak-
ing it unnecessary to visit the base of

N 1KW, INPUT TO FINAL AMP | [ 1]

\'% 3990Kc.  5-13-5
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the tower in changing frequency be-
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tween these two bands.
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For the lower-frequency part of the
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80-meter band the coil should be in-
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creased to 9 turns, with the other ad-
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justments unaffected. Provision for
either using or not using one or two
turns of the coil will, of course, provide
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the greatest range of frequencies in the
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75-80-meter band.
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For operation in the 160-meter band
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the coil should consist of approximately
21 turns of wire, 6 inches in diameter

N

\ N

and 7 inches long, or sume other in-
ductor having an inductance of about

e

N
N

40 microhenrys, with the center con- h
ductor of the coaxial line tapped only
one or two turns from the ground end.
The coil will have to carry some 8 am-
peres for 1-kw. operation, so should be
wound of No. 8 wire or equivalent.

Operation in the 40-meter band may be ac-
complished with the 160-meter coil connected,
using the capacitor as before; 20-meter operation
is, however, not advisable.

It must be pointed out that the impedance and
matching information given here apply only to a
cylindrical tower 4 inches in diameter and in-

Mo

Antenna

Fig.5
Method of match-
ing to 52-o0hm
coax. Circuit con-
stants are dis-
cussed in the text.

stalled as was previously described. Towers of
other dimensions would not be expected to have
the same impedance characteristics.

Utility of the Vertical Antenna

From the standpoint of appearance, the ver-
tical antenna is difficult to surpass. With the
transmission line and ground system buried, the
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2 34 6810

2 34 6 81l00
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2 34 6 8000

Fig. 4 — Measured ground-wave field intensity of W5CSU an-
tenna with one-kilowatt input to final amplifier, 3990 kc.

complete absence of overhead leads except for the
mast and its guy wires provides an exceptionally
neat installation. These same characteristics also
make this antenna virtually proof against weather
hazards. The antenna at W5CSU has withstood
high winds and heavy icing without damage and
with only negligible change in operating im-
pedance, and previous operation in Minnesota
has shown that deep snow does not appreciably
affect its operating characteristics.

The question of interference in broadcast and
television receivers is always brought up when
the vertical antenna is mentioned. The following
ohservations pertain to these effects:

Since the “hot” end of the antenna is high in
the air instead of extending near your neighbors’
houses, the most intense part of the electric field
is usually farther away than with the horizontal
antenna. A few cases of blanketing of broadcast
receivers have been encountered within 100 yards
of the antenna. Since this is principally caused by
currents induced in power wires, etc., all these
cases have been cured by by-passing the a.c. line
to the chassis of the receiver, and occasionally by
including a small by-pass condenser from the
audio amplifier grid to the chassis. Some inter-
ference is caused over a fairly wide area by image
response in receivers, due to the strong ground
wave, but these images are sharply tunable and
usually provide no cause for complaint. In gen-
eral, BCI has been found no worse than with
the horizontal antenna, and is of a type which
seems easier to cure.

With regard to television interference, let us
first consider the radiation characteristics of a.
horizontal antenna at the wavelength of har-
monics lying in the television bands. The wire is

15



~ Coupling network at the base of the antenna. The feed
line is coax buried in the ground.

severul wavelengths long, and thercfore provides
considerable guin in certain directions, prin-
cipally near the direction of the wire; moreover,
it rudiates u signual which is largely horizontally-
polarized. It is casy to sce why a near-by tele-
vision receiving antenna can readily pick up in-
terference of harmonie nature from such a source.
The vertical antenna, on the other hand, will
concentrate the radiated harmonics into & rela-
tively narrow cone at very high angles; these are
moreover verticallv-polarized and therefore are
at right angles to the receiving antenna polariza-
tion. Any high-order harmonic content of the
signal delivered to the vertical antenna is thus
directed into space ut very high angles where it
ean do no damage.

Out of 14 cuses of TVI encountered by this

«gtution, not one single case was attributable to
harmonic radiation, although the transmitter
contains no special filters or other harmonic-
suppressive measures other than having been
built in a standard mectal cabinet and having
reasunably selective tank circuits. As the trans-
mission line is buried underground, there is sub-
stantiully no radiation from this source. All TVI
cases were caused by carrier-frequency voltage
picked up by the TV lead-in, and each cured by
the installation (by the receiver’s manufacturer)
of a high-puass filter.

Any antenna of appreciable height presents a
target for lightning. This vertical antenna, with
its base resting near an excellent. ground system
and being connected to the ground through heavy
conductors in the tuning equipment at its base,
probably gives less danger from lightning or acei-
dental contact with power wires than other types
of antennas. Its presence probably gives some
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measgure of protection to the house by iis service
as a “lightning rod.”

Although there is no d.c. shock hazard from a
properly-fed vertical untenna, the operating r.f.
potential (which may be several hundred volts
on some bands) docs cause danger of minor burns.
I'he antenna should therefore he protected in
some way from accidental contact with persons.

Among the most important virtues of the ver-
tical antenna is its ability to provide satistactory
operation over several bands. This antenna has
been found to operate well in the 20-, 40-, and 80-
meter bands, and even in the 160-meter band it
has high efficieucy eompared with that of the
short and poorly grounded verticals used in 75-
meter mobile operation. However, it is not suit~
uble for operation in the 10-meter band in the
form described in this article. The use of this type
antenna as a support for another antenna is not
in general a reccommended practice.

No difficulties have been experienced in using
the vertical antenna for receiving. It appears to
be somewhat less subject to the disturbances
propagated along power lines than is the hori-
zontal antenna, but somewhat more subject to
ignition noise in the 20-meter band than is the
horizontal. In the 75-meter band the discrimina-
tion it provides against the strong signals arriving
at high vertical angles from ncar-by stations re-
lieves in considerable part the problem of intense
QRM, making it thereby much less difficult to
copy stations at the greater distances.

Conclusions

The resuits of this study indicate that the ver-
tical antenna is a very practical antenna system
for an amateur station. It can be erected in a
relatively small space, and can be used success-
fully on four bands. It is, however, difficult to
install, principally because of the requirement of
the radial ground system. After being installed,
it requires little maintenance hecause it can be
made extremely weatherproof. With the excep-
tion of the ground-wave coverage (35 miles or 80),
the 75-meter nighttime signal within 500 miles is
somewhat inferior to that from a good horizontal
antenna. Beyond about 300 miles it is definitely
superior. Experience has shown that the vertical
usually produces an excellent daytime signal
within a radius of 300 miles or so, probably by
meuns of E-layer reflection. This daytime signal
is somewhat better than that from a horizontal
antenna.

‘e Strays %S

While hanging around a railroad station in
Tunicy, Miss., W5CFL shot. out a short Conti-
nental code CQ on the idle Morse wire fo see
what could be raised. Back came ex-W4FDT of
the Comanercial Appeal’s press room in Memphis.
The short QSO led to an exchange of QSLs. For
“antenna,’” W5CFL’s card read ““longuire.”

~ W4RJD

QST for



A 50-Mc. Transmitter-Receiver for Civil
Defense Use
A Versatile Station Designed Specifically for C.D. Needs

BY CALVIN F. HADLOCK,* WICTW

as a sample unit to be duplicated by the

group of hams comprising the ‘“Amateur
Emergency Net for Civil Defense” of Arlington,
Mass. At the first meeting of this group the
question arose as to whether the primary interest
was to get a bunch of stations on the air as an
amateur activity or whether the net would be 2
serious project to provide the hest possible serv-
ice to the community in case of a real emergency
such as an enemy attack. The latter aim indi-
cated use of the 6-meter band as giving better
coverage than 2, with

rrma equipment to be described was designed

individual who builds it. For this rcason, the cost
of parts has been kept to a minimum consistent
with good performance.

One advantage of using 50 Mec. is that, in the
majority of cars equipped with broadcast re-
ceivers, no special antenna need be ingtalled. The
broadcast whip on most cars opens up to 55
inches, just about a quarter wavelength long at
6 meters. The rig sits on the front seat and the
car antenna is removed from the broadcast set
and plugged into a coax extension on the unit.

Current drain is kept down to ten amperes or

less and the unit can

less QRM than 10
meters. Since only one
ham in the town was
already on 6, we had
to start from scratch
and build all equip-
ment.

‘I'his is not as much
of a hardship as it
seems at first. Home
stations are of prac-
tically no value except
to stimulate activity
during drills. They are
located at the scene of

be taken out of one
car and installed in an-
other having a suitable
antenna in a few min-
utes. The vibrator pack,
a4 National 6508, is set,
on the floor and clipped
to the back of the ciga-
reite lighter or igni-
tion system. The unit
may be taken into the
house, connected to
the home antenna,
plugged into a Na-
tional 697 power pack

an emergency only by
rare coincidence. and
most of them are out

_The 50-Mec. transmitter-receiver described by W1
CTW. In the upper right corner are the send-receive 1o

and used as a home-
station rig. It contains
relays or audio

of commission instantly
when the commercial
power fails. What we
needed were inter-
changeable mobile and

switch and antenna connectious. I'he three screwdriver
adjustments arc the crystal oscillator, doubler and final
plate tuning. At the right center are the power and
*speaker connections, with the microphone jack at the
left. Antenna trimmer and audio gain controls are the
two bottom knobs, just below the muain tuning dial,
with the squelch on-off switch between.

transtormers. Both re-
eeiver and transmitter
draw about 85 mu. at
250 volts, but will
work well with only

portable units designed
especially for the job at hand. The local gang
turned to with enthusiasm and seem to have got~
ten as much fun out of building the equipment as
they have in operating it. The procedure followed
wag similar to that of a New Jersey group whose
“Civil Defense Club Project” was described in
QST for October, 1951. Parts lists were made,
material collected, and then oue night a week was
set aside as ‘“‘construction night” ut the home of
one of the members, where the boys gathered
around the ping-pong table and went to work
duplicating the equipment to be deseribed.

1t was dccided that we would not ask the town
to pay for parts for the individual equipments.
The town supplied the spot-frequency crystals
for 63.4 Me. and equipment for the control sta-
tion, but each unit is paid for and belongs to the

* ¢/o The National Company, Malden, Mass.
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150 volts, giving excel-
lent coverage of Arlington with the lower power.
Both the transmitter and receiver are built on
7 by 7 by 2-inch chassis, 4 standard size available
at most radio stores. The cabinet is 2 12 by 7 by
734-inch standard size, if the ‘speaker is not
included. A slightly larger cabinet is available if
the ’speaker is to bhe inclosed in the cabinet.
This latter practice will require speeial mounting
of the ’specaker to prevent microphonic howling.
Conncetors are standardized so any unit may be
plugged into any power supply.

The Transmitter Portion
The original transmitter was built by Henry
Cross, W10O0OP, who should receive full credit
for its design. Although Henry is not an Arlington
ham, he has been of invaluable assistance. He
is the type of fellow who, after listening in on a
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Interior view of the Arlington civil defenre station.
In the top deck may be seen, left to right, the 6AQS final
amplifier, the 12AT7 crystal oscillator and doubler, the
6AQ5 modulator, and the 12A1'7 speech amplifier and
clipper. Inthe receiver section (lower unit) the tubes at
the left are the audio, squelch and second detector.
‘I'he two i.f. amplifiers are at the back of the chassis,
and just visible over the tuning condenser are the r.f.
amplifier (shielded) and the mixer-oscillator and voltage-
regulator tubes.

discussion of a proposed unit, comes around a
few days later and says, “ Remember that thing
vou were talking about the other day? Well, here
it is.”” This transmitter combines exceptional
performance with minimum cost. [t uses two
tube types; namely, two 12AT7s8 and two 6AQ5s.

The dual-triode crystal oscillator and doubler
follow familiar lines. Regencration may be used
in the oscillator circuit to make ordinary 8-Mec.
crystals oscillate on their third overtone, but this
was omitted in our units a8 we are using crystals
eround for overtone use. The crystals are provided
on a frequency of 26.7 Mec. + 0.5 ke. by the Val-
pey Crystal Corporation. This type of crystal is
preferred for accurate spot-frequency calibration,
as the third-mode frequencies of 8-0Mec. crystals
may differ somewhat e¢ven though the funda-
mental frequencies are identical.

The final amplifier uses a single Type 6AQ5
tube, neutralized by means of a slug-tuned coil in
series with a 0.001-pfd. mica capacitor from screen
to ground. Neutralization is checked in the usual
manner, adjusting the inductance of the coil for
minimum recaction on the grid voltage as the
plate tank is tuned through resonauce, without
plate and screen voltage on the 6AQ5. Practically
complete neutralization is obtained, and if it is
done at 52 Me., the amplifier is stable over the
entire 6-meter band. A 100,000-ohm resistor in
series with a l-ma. meter is used as a 100-volt
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meter to indicate grid voltage. The same meter is
used to adjust the crystal-oscillator tuning. An
antiquated S-meter used by the writer peaks at
S7, about 35 volts.

A Tvpe 12AT7 is used for the speech amplifier.
The first half is a microphone coupling tube,
eliminating the nced for a microphone trans-
former. The second half is a voltage amplifier
and clipper. Its action is to produce ‘square
waves,” for more effective modulation for the
total power drain. This stage is adjusted to clip
the positive and negative halves of the sine wave
equally. A 33,000-ohm resistor has been added
between the plate of this triode and ground. Es-
sentially fixed cathode bias is provided by tap-
ping the cathode resistor of the modulator tube.
These two features provide clipping of the sine-
wave input at the desired levels. The coupling
capacitor between the first-triode plate and second-
triode grid is only 0.001 wfd. In conjunction with
the 150,000-ohm grid resistor this value produces
intentional cutting of the low audio frequencies.
As explained by W1OOP,! lows should be cut
hefore clipping action takes place while the re-
sponse to lows after clipping should be good.

The modulator tube is a Type 6AQ5, with the
Heising systcm of modulation familiar to many
uld-timers. It fell into disfavor as, unless power
was wasted in a dropping resistor, only about
60 to 65 per cent modulation could be obtained
with triode tube types. I we look at the load
line of a pentode tube, however, it will be noted
that it is considerably longer than that of a triode
and a modulation percentage of about 87 per
cent is possible. The use of the clipper section
more than makes up for lack of 100 per cent
modulation.
tCross, QST July, 1951, page 61.

Bottom view of a transmitter unit built by WIPIJ,
following the uriginal design, exccpt for the construction
of the r.f. and audio portions on separate chassis, The
r.f. section for 50 Mc. (lower purtion) can be removed
and a unit for any other hand substituted readily. This
transmitter also includes a coax relay for antenna

switching.
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Fig. 1 — Transmitter portion of the Arlington 50-Me. portable.

,x, Cz. Cg — 25-upfd. trimmer (National PSR-25).
C. 4, Cs, Cy, C10 — 0.001-ufd. mica.
(1~ ﬂ-uufd mica.

C7 — 100-ufd. mica.

Cu1 — 10-pfd. 400-volt electrolytic.
Ciz, C1¢ — 0.005-ufd. mica.

Cig — 10-pfd. 25-volt electrolytic.

R1 — 12,000 ohms, 15 watt.

Rz, R¢ — 1000 ohms 14 watt.

Rz, Re — 47,000 ohme, 15 watt.

Rs — 100,000 obms, 15 watt.

R7 — 10,000 ohms, 1 watt.

Rs —- 3300 ohms, 14 watt.

Re — 27,000 ohms, 1 watt.

Rio, R — 150, OOO ohms, lg watt.
Riz2 — 33 ohms, !4 watt.

Riz — 33,000 ohms, 1/‘ watt,

Rig — h8 00U ohms, 2 watts

Ris — 220,000 ohms, 14 watt.

Receiver Details

The writer will take the blame for any troubles
that may be encountered with the receiver. This
unit, also built on a 7 by 7 by 2-inch chassis, uscs
seven tubes, notl including the 0B2 rcgulator. It
is run from the same supply as the transmitter.
A d.p.d.t. toggle switch changes both B 4- and
antenna from one unit to the other, eliminating
relays. Considerable argument is possible on
various features of the recciver, especially the
tube types, but an attempt will be made to justify
those used.

For the sake of simplicity, a single-conversion
superheterodyne cireuit was used. Double con-
version would give a better image ratio and
sharper selectivity but would be more expensive
and harder to build. The intermediate frequency
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Ris — 330 ohms, 1 watt.
Ri7 — 2200 ohms, 1 watt.
IL1— 11 turns No. 18 enam. on Z{s-inch form (National
XR-50 with no slug).
T3 —-414 turns No. 14, spaced diam. of wire, Z§-inch
diam., tapped at 24 turns,
1.3 — 1 turns similar to L, no tap.
1.4 — 2 turns pushback inserted between turns at cold
end of Ls.
lis — 4 to 7 turns, as needed, No. 22 enam. on Y4-inch
slug-tuned form.
Ls — 100-ma. filter choke.
J1 — Single-circuit jack.
T2 — Male power fitting, 3 or more pins.
Js — Cvaxial antenna fitting, female.
J4y J5s — Pin jack.
RFC1 — 30 to 35 turns No. 28 enam., close wound on
high-value 2-watt resistor.

chosen, 1.73 Me., is a gobd compromise between
bandwidth and image ratio. The image ratio is
better than 35 db. A signal to produce an image
on the Arlington frequency, 53.4 Me., would be

*on 49.94 Me., outside of the band. Furthermore,

no signal in the c.d. assignment on the low end
of the band can produce an image in the e.d.
assignment at the high end. This is important
in our case, as the low segment will be used for
inter-town and inter-section communication in
the Boston area. I'he bandwidth of the i.f. ampli-
fier, about 18 ke. at 6-db. points, is quite suitable
for spot-frequency use. [t is not too critical uas to
tuning and some variation in transmitter fre-
quencies cian be tolerated. It is also desirable
wheuw the receiver is set up on the spot frequency
and then squelched until one of the local hams
comes on looking for a QS0. In the Boston area,
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Fig. 2 —
(,-— 15-pufd. shaft-type trimmer (National PSL-15).
C1, Cg, Ca — 3-section f.m. receiver gang condenser, 1
stator and 2 rotor platcs per section (1 required).
(24, C5 — 1.5 to 6-uufd. ceramic trimmer.
Cs — 100-ppfd. ceramic.
Cs, Co, Cio, (.ua. Ciz, Cis, Cai, Cas, Cas, Cay, Cas, Car —
0.005-ufd. ceramic.
Cs, Cie, sz. Czq, Caz, Cas, Cag, Cas, Car — 0.01-pfd. ce-
amic.
Cu, Ldz. Cis — S0-ppfd. ccramic.
C14 ~—- S-ppfd., negative 750 coefficient,
Cia, Ca20, C24, Coa. Cao, Caz — 100-upfd. silver mica (part
of Lf. transformer if National type IFS used).
Cza~— 500-pufd. mica.

six-meter assignments are 30 ke. apart. At 30 ke.
off the center frequency the i.f. attenuation is
over 50 db.

Let's start at the loudspeaker and work back
toward the antenna. A Type 6AQ5 is used in
preference to a 6AKG as only 180 volts can be
used on the 6AK6 without exceeding its rated
plate dissipation. Also, a little extra push is
desirable when using a cheap, small loudspeaker.
One half of a 12AX7 double triode is used for the
first sudio amplifier, with the other triode as a
squelch tube to be described later. A Type 6ALS

~— Schematic diagram of the 50-Mec. recciver.

(.37 — 0.1-xfd. paper tubular.
Cian, Cag — 25-ufd. 50-volt elcctrolytic.
Cap — 0.0025-pfd. mica.
R1, Re, Ri3, R17, Rao, Raz — 470,000 ohms, 1% watt.
Ra, Rig — 68 ohms, 4 watt.
R4 — 47,000 ohms, !o watt.
Rs, Riz, Ris, R2g — 270 ohms, 15 watt.
Rq — 5600 ohims, 2 watts.
Rz — 3300 ohms, 2 watts.
Rs, R23, R24 — 270,000 ohms, !5 watt.
Ra, K21, R22, R2g, R2y — | megohm, 13 watt,
Rio — 22,000 ohms, 1% watt.
Rit — 10,000 ohms, 2 watts.
cowbines second detector, a.v.c., and automatic
noise limiter, all conventional circuits. The two
i.f. amplifiers are 6BAGs, to give good a.v.c. action
and high gain,

The mixer-oscillator is one of the new Type
6U8 converter tubes recently developed for tele-
vision use. A 6X8 was tried, but it has the disad-
vantage of a common cathode for both sections.
The 6U8 has separate cathodes, allowing use of
the familiar Hartley oscillator circuit, with the
oscillator cathode tapped on the coil. A pentode
mixer was considered desirable from the stand-

Bottom view of the re-
ceiver portion of the H0-Me.
portable station. The coil on
the form at the left is the
oscillator, 1.f. stages are
across the bottom, and the
audio portion at the right.
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Ris — 470 ohms, 14 watt.
Ris, Rie — 100,000 ohms, !4 watt.

Res — 820,000 ohms, !4 watt.

Ra2g — 2700 ohms, !4 watt,

R29 — 500,000-ohm potentiomcter.

Rar — 220,000 ohms, 14 watt.

R3s — 270 ohms, 2 watts.

Ras — 100,000 ohms, L4 watt —- decoupling resistor —
connect between junction of Ri7, Ria, R2 and
a.v.c. line.

Ty — 5 turne No. 16, '3-inch diam. Space turns for
proper tracking. T'ap at 134 turns from cold end.

point of stability and gain, high over-all gain
being needed to make the squelch open on a
relativelv weak signal.

Although the oscillator and mixer coils were
mounted as nearly at right angles as possible,
it was found that adequate injection voltage was
obtained without any intentional coupling. "This
should be about one to two volts on the control
grid of the pentode when the mixer and oscillator
are properly tracked. This can be checked by a
high impedance voltmeter such as a 50,000-0hm
resistor in scries with a 100- or 200-microampere
meter. Actually, too much injection voltage was
obtained until the oscillator plate voltage was
reduced to about 60 volts, by the insertion of
dropping resistor between Pin 1 of the 68 and
the 90-volt source. The use of a grounded-plate
oscillator is cesirable; the plate then provides
some shielding between the ‘“hot” parts of the
triode oscillator and the pentode. A 5S-uufd.
capacitor with a 750 negative temperature charac-
teristic is used across the oscillator tuning capaci-
tor for drift compensation.

A 6BAS6 pentode is used as the r.f. umplifier
tube. Here again there is a chance for argu-
ment, but the advantage of low-noise amplifiers
at this frequency is debatable when the recciver
is used near sources of noise, as in a car. The
6BA6 is a tube to which a.v.c. voltage can be
applied, and it is desirable to apply a.v.c. to as
many tubes as possible. It was found that, even
with two stations separated by only a few feet,
the receiver does not block or distort.

The oscillator and mixer coils are below the
chassis, so the antenna coil is locuted above the
chagsis for isolation purposes. Its tuning capaci-
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Ly ~~ Same as L1, but tapped at center.

L3z — 5 turns No. 16, 14-inch diam., 14 inch long, tapped
1 turn from bottom. Wound on National type
XR-50 form with slug removed.

Ji — 2.pin fitting, female.

REC, — 30 to 35 turns No. 28 enam., close-wound on
high-value 2-watt resistor.

T'1. T2, Ta — 1.73-Mec. i.f. transformer {National type
1FS). May be made by removing turns from
windings of iron-core 1600-ke. transformers to
vesonate at 1.73 Mec. {with approximately 100
pufd. across ecach winding.

tor is made variable so that it can be adjusted
for different, antennas. The tuning capacitor is a
three-gang double-spaced fugitive from an f.m.
receiver, with its sections reduced to one stator
and two rotor plates.

The squelch circuit is much simpler than the
circuit so commonly used but it is entirely ade-
quate. It lets a small amount of receiver noise
leak through so that an operator can tell by
listening carefully that the recciver is still opera-
tive. The important item is the 0.01-ufd. capaci-
tor which effectively couples the grid to the plate
so that clectrically they remain at the same
potential, virtually making the triode into a
diode. The plate impedance becomes very low,
of the order of a few hundred ohms, until the grid
is cut off by a.v.c. voltage, at which time the
plate impedance hecomes infinite, This low im-
pedance is connceted between the grid of the
12A X7 audio amplifier triode and ground, thereby
reducing the voltage input to the grid drastically.
Connecting it to the arm of the volume control
also makes the squelched noise level relatively
constant over most of the range of the control.
As the volume control is advanced the shunting
effect increases, maintaining a relatively constant
squelched noise level which can be heard very
weakly a few feet from the ’speaker.

The two chassis are mounted to the front pancl
of the cabinet on which are also mounted the
various conunectors.

Adjusiments

(Getiing the unit properly tuned up is not
difficult, especially if a grid-dipper is available.
(Conlinued on page 118)
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A Car-Mounted 10-Meter Beam

Increased Power for Stationary Operation

BY BERT W. MATTHEWS,* WSOME

not merely an interesting diversion from

home-station activity. For one reason or
unother, it may be the only opportunity we huve
to get on the air. Since, even under the hest
conditions, the mobile ham must compete with
home stations under the handicups of strict
limitations on power and antenna dimensions,
anything that helps to reduce or offset these
disadvantages is of more than casual interest.
As is often the case, the idea of a 10-meter beam
antenna that could be mounted on a car took
form during a casual discussion of something
guite remote — the problems involved in the

r I Yo many hams like myself, mobile radio is

WS0ME’s 10-meter parasitic array mounted on
his car. ‘The director and reflector can he dismantled
quickly and stored in the trunk for normal operation
in motion.

design and adjustment of a directional quarter-
wave phased system for a 5-ke. broadcast station!
The final result that developed is shown in the
photograph and sketch. [t is a three-element
parasitic beam with quarter-wuave grounded ecle-
ments. [t is arranged mechanically so that normal
mobile operation with the usual single whip
antenna is in no way hampered. For stationary
operation the parasitic elements can be added

®c P, Q. Box 1470, Haddock Camp No. 3, Las Vegas,
Nevada.
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® In this article, W50ONME describes a set
of portable parasitic elements that can
be quickly added to the usual 10-meter
mobile whip for stationary operation
from the car. It should find ready use
in set-ups for emergency work as well
as other types of activity where operation
in motion is not essential.

easily in a few minutes to provide & gain of 5 db.
or better, and they cun be dismantled and stored
in the trunk just as quickly.

Construction

The driven element is the normal quarter-
wave whip mounted on the left rear corner of
the bumper. The reflector and director are
fastened to a length of 1!4-inch pipe slung
across the rear of the car, un inch or two below
the bumper. The total length of 9 feet is broken
up into three 3-foot sections joined by threaded
pipe couplings so that the pipe can be quickly
dismantled for storage in the trunk. Two Y4-inch
steel inverted-L brackets were made and fastened
to the frame of the car at the bumper-bracket
bolts. The pipe ig held in 2 puir of pipe clamps-
whose bolts go through holes in the lower ends of
these brackets.

The director and reflector eleraents are tele-
scoping-type window-mount antennas of the sort,
used for b.c. reception in apartment houses,
extending to 120 inches and ecollapsing to 36
inches. These are fastened, with homemade
elamps, to the pipe. The clamps are made so that
the bottoms of the e¢lements can be insulated
temporarily from the pipe while measurements
are being made. The reflector is 0.15 wavelength
and the director 0.1 wavelength from the driven
clement. This brings the reflector about 7 inches
heyond the end of the bumper opposite the driven
clement, while the dircetor is about 3 feet out-
board. Obviously, this sytem is not intended for
usc while the car is in motion, but this is not
usually considered a great disadvantage.

Adjustment

Cousiderable time was spent in adjusting
the system before anything like expected results
were realized. At first, recommended lengths
for u standard threc-element horizontal array
were cut in half. But, alas, field-strength measure-
ments showed that something was radically
wrong. After a lengthy investigation, it was
found that while the reflector was behaving
quite normally, the director had to be shortened
drastically before the array began to produce
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length as checked on the im-
pedance bridge. This results in
a pureresistiveload at the trans-
mitter end of the line when-
ever the antenna is tuned to
resonance. It is unnecessary
to retune when the parasitic
clements are added or removed
and a single adjustment of the
final will hold over a range of
about 500 kc. above or below
the exact resonant frequency.
The cable I used, incidentally,
is a new type produced by
Relden. It has a combination
of solid and air diclectrie and

Reflector

«—~Coax feed line

1= Car frame

) 5" to car bodyj
{v - .

the losses are considerably
helow those of RG-59/U or
RG-8/U. After final adjust-
ments had been made, field-
gtrength measurements showed
a minimum gain of 5.5 db.
with a minimum front-to-back
ratio of 13 db. Thesc checks

—

Clam - . N
— were made in clear space with

=T T

"~——Pipe couplings —
b 6

‘«. "
Iz pipe

no power lines or buildings

Pipe cap—/ | within at least 10 wave-
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Fig. 1 — Sketch shpwing the important dimensions of the 10-mecter mobile
bzam antenna. The director resonates at 30.2 Mc., the antenna at 28.8 Mec. and

the reflector at 27.4 Mec.

real results. Apparently because the director is
not close to the car body, the leugth of mounting
pipe between the director and the car body acts
a8 an extension of the director length. The
length of the director whip had to be shortened
by about 30 inches for maximum gain. The
lengths finally arrived at are shown in Fig. 1.
Resonance in each case was checked by removing
all but the element to be checked. The parasitic
elements were insulated temporarily from the
pipe while measurements were being made. Im-
pedance and resonances were checked with a
Cieneral Radio impedance hridge (a grid-dip
meter and variable-resistance bridge ! could be
used instead).

The driven element is a Master ull-band job
whose length is not adjustable. It was found
to have a total length, including the mounting
and feed-through, of 0.273 wavelength at the
desired center operating frequency of 28.8 Mec.
"I'herctore, u 500-upfd. variable condenser was
placed in series so that the untenna could be
tuned to exact resonance. Measurement showed
4 feed-point impedance of 22 ohms. Although the
autenna is fed from the transmitter through a
half-wavelength of 70-ohm couxial cable, loss
resulting from the mismatch is negligible. An
antenna current of 1.3 amperes with an input of
54 watts shows an over-all efficiency of 69 per
cent.

The coax cable was cut to an exact half wave-

1 Scherer, ‘' Building and Using the Antennascope,”
CQ, Sept., 1950.
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lengths. Checks made at spots
notentirely in the clear showed
gains as high as 7 db. and
front-to-back ratios as great as
20 db.

Clars of various makes and body styles differ
in ground-plane characteristics somewhat, so
that element length may have to be adjusted
experimentally for peak performance. Physical
measurements have been made on several types
and makes of cars and it seems possible that
an wrrangement could be provided that could
be left mounted permanently on the car. This
might be done by placing the driven element
on the left rear cowl behind the door, the reflector
on the left front cowl in front of the left front
door, and the director on the bumper at the left
rear side of the cur. This would, of course, look
like a mobile antenna farm, but those amateur
clubs fortunate enough to possess trailer-mounted
cmergency equipment might find it uite the
thing. However, since the array can be put
up or taken down in about three minutes and
stored conveniently in the trunk, the arrange-
ment shown should find ready application in
emergency work.

[ want to take this opportunity to thank
the many hams who assisted in the testing of
this antenna by making comparative S-meter
readings, and especially Mr. E. Noel Luddy and
Al Reville, WS5WB, for their inspiration and
helpful suggestions. The results have been more
than well worth the etfort. On one test, W50MIS
and W5DCM, the latter station in motion, were
in continuous communication for approximately
40 miles on ground wave. The average ground-
wave maximum in the area was only about
20 miles before the car-mounted beam was in-
stalled. :
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Happening

the Month

21 MC. DUE MAY 1sT

On March 17th FCC releuscd two documents,
each entitled Notice of Proposed Rule Making,
one which would amend our rules to withdraw
from amateur use effective April 1st the frequen-~
vies 14,350-14,400 ke., and another which would
amend our rules to make available for amateur
use cffective May 1st the entire new band
21,000-21,450 ke. (fanada is taking similar ac-
tion on its amateur assignments.

These actions are among the first to be taken
by our Government to put into effect the At~
lantic City table of allocations below 27.5 Mec.
in accord with the pattern for implementation
laid down by the Extraordinary Administrative
Radio Conference. ‘They directly result from
meetings eurlier this year of government and
industry communications groups, including par-
ticipation by ARRL on behalf of amatcurs, to
work out plans for removing present commercial
services from the 21-Me. band, and to arrange
new commercial assignments in the 50 ke. we
relinquish at 14 Me.

Temporarily, the only emission which will be
permitted on 21 Mec. is A-1 telegraphy. This
results solely from u desire on the part of all
concerncd to make the proposed changes in the
quickest possible time; any discussion and pro-
posed rule-making concerning suballocations
would delay the opening of the new band several
months. It is the Commission’s intention to take
up shortly the matter of authorizing additional
types of emission.

NoTe: As of press date for this issue, final
action to amend our rules had not been taken
by FCC — und indeed was not expected until
late April. Before firing up on 21 Me. after May
1st, then, confirm that the band has actually
been opened by monitoring W1AW bulletins in
late April, or checking with your director, as-
sistant director, SCM, club sceretary or other

BAN ON PJs LIFTED

On page 23 of the February, 1951, issue
of OST appeared an FCC Public Notice
which forbade communication with
the amatcurs in certain countries. On
March 11th of this year FCC announced
that this Nolice has been modified to
permit QSOs with amateur stations in
the Netherlands Antilles. since that gov-
ernment now authorizes amatcur radio
and has so informed the International
Telecommunications Union. See “*How’s
DX in this issue for more dope on PJ
affairs.
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League field official who receives copies of WIAW
bulleting or similar material dircet from ARRL
Headquarters.

BOARD MEETING

A special meeting of the Board of Directors
of ARRL has been called for May 9th in [art-
ford, C'onn, At press time we have notice of
several proposals which individual directors
plan to present. Northwestern’s Roberts will
ask that copies of Directors’ Letters on League
affuirs be sent to retiring dircctors for two yvears
following termination of office. Roanoke’s Jutobs
will ask the deletion of By-Law 12(h) which now
makes ineligible for directorship uny nominee
who is primarily engaged in radio service work:
he will also propose an amendment ‘‘to prevent
the president from succeeding himself in office a
second time.” Rocky Mountain's Matejka has
several motions for the expansion of ’phone allo-
cations: 3750—1000 ke. on 75 meters; a new 7225~
7300 ke. band for General Class or higher license
(not Conditional); 14,200-14,350 ke. on 20 me-
ters; and 28,250-29,700 ke. on 10 meters.

In addition the Board will most certainly con-
sider the subject of 21-Me. suballocation. It also
will take up the matter of adopting new By-
laws to supplement the Amended Articles of
Association put in force last year. There will be
reports of committees which will need consider-
ation and possible action, Make certain you or
vour club are on record with vour director con-
cerning these matters and any others which may
be currently topics of the day.

I'he May meeting is termed “special’ because
under the new charter the regular annual meet-
ing is normally scheduled for sometime in the
first quarter. Such 2 mecting was held, as re-
quired, but it was no surprise when no directors
appeared inasmuch us they had all earlier indi-
cated inability to attend a mecting so carly in
the year. The minutes follow:

MINUTES OF 1952 ANNUAL MEETING OF THE
BOARD OF DIRECTORS
THE AMERICAN RADIO RELAY LEAGUE, INC.

March 14, 1952

1) Pursuant to due notice and the requirements of the
Amended Articles of Association, the regular annual meet-
ing of the Board of Directors of The American Radio
Relay League, Inc., was called to order at the headquarters
office of the League in West Hartford, Connecticut, at
9:32 a.m., EST, March 14, 1952. Present: Vice-President
i, I£. Handy, vccupying the Chair; Seeretary and General
Manager A. L. Budlong; 1'reasurer 1Yavid H. Houghton.
In the absence of 1 quoruta the Chair immediately declared
the meeting adjourned.

A. L. BupLoNG
Secretary

(Continued vn page 120)
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COY PRAISES AMATEURS

e fivery Government apency must appear before (‘ongressional conuuittees on appropriations to answer any ques-
tions that might arise concerning planned expenditures for the coming fiscal year. In February IFCC, represented
by its then (Chairman Wayne (loy, was called before a House subcommittee on appropriations. We reproduce below
u verbatim excerpt of the testimony, the yuestions being asked by Rep. Albert Thomas of Texas, and some mighty
powerful answers being furnished by Mr. Cuy with able assists from Col. K. L. White, chiet of the Safety & Special
‘Radio Services Bureau, which has amateur radio matters iindex its wing:

AMr. Thomas: Would you save any time by
having this other work (license-processing in
various services) done in the field?

Alr. Coy: We would not. We could not.

Mr. Thomas: Have you given careful study
to that?

Mr. Coy: We have. It is just an impossible
problem to have information flowing to the
field about available frequencies for assign-
ment to particular applicants with the staff
we have and would probably result in 4 loss of
time.

Mr. Thomas: Rather than saving time?

Mr. Coy: Rather than saving time. I am
convinced of that myself. I have not asked
Colonel White, but I think he would say the
same thing, because it is just impossible to
keep information flowing to the field fast
enough to be of any benefit in granting appli-
cations — information about frequency utili-
zation,

1s not that right?

Mr. White: Yes. It is even dceper than
that. For example, the amateur applications,
which is the biggest part —

Mr. Thomas: What do you meun by “amu-
teur’” now?

AMr. White: Amateur stations. We have an
average intake of around 5000 applications
1 month from amateurs all over the country.

Mr. Thomas: In other words, they are not
people who are engaged in any particular type
of busincss?

Mr. White: No; but people doing radio re-
search and radio communication as u hobby,
mostly. It is one of the older of the services. 1
think it is the third- or fourth-oldest service,
and it is the largest service of any of them.
They have 104,000 amateurs right now, and
we have 9 people handling those 5000 applica-
tions.

Mr. Thomas: Are not you fast reaching the
point where industry may require some of the
time now allocated for use by amateurs?

Afr. Coy: 1 should say not. Thev are worth
more than the whole confounded industry.

AMr. Thomas: How do you mean?

Afr. (oy: They have done more of the
pioncering work und made possible more
commercial developments here than anybody
else in this country. I think the amateurs ought
to get a Congressional Medal of Honor in the
communications field, if we could have one.

Mr. Thomas: But here is a businessman

operating o fleet of trucks, und he wants to
get a new station or a modification of a station,
and here in that particular field his biggest
competitor in point. of time is the amateur
who is playing around with this thing for his
own wnusement and benefit.

Mr. Coy: Let me put it in several other
ways. One, this service is so good that the
militury want it aund have established their
own amateur service of their own personnel,
directed at their own research kind of prob-
lems. The next point in the matter is that
this is the greutest emergency resource in
communications that this country has.

Mr. Thomas: I understand that, but what I
am getting at. is are not vou reaching the point
of saturation where you are going to have to
tuke a look at this in future programs?

Mr. Coy: Not at all. If 1 were speculating
and, say, I would be at the Commission for
the next 30 years, which I hope would be an
expectancy of mine — I would just like to
live that long — I hope I could say to you
now that I would never he one who would
take the amateurs off the air.

Alr. Thomas: There is no conflict of interest
in point of time, saturation, or anything be-
tween the amateurs and the legitimate com-
mercial interests?

Mr. Coy: Yes; there is a conflict.

Mr. Thomas: There is a conflict?

Mr. Coy: Surely. A fellow’s special interest
is always in conflict with the public interest,
und the private guy who wants to use some-
thing for his special interest as against the
eeneral interest is always yapping that the
amateur has too much space. At least, we hear
that every now and then.

Mr. Thomas: If there is any conflict, then,
the business interests are making a sacrifice;
are they not?

Mr. Coy: We think we can take care of them
in other parts of the spectrum adequately. We
think we can take care of every legitimate
nced of the American businessmen which we
helieve serves the public interest. We have not
denicd them: we have set up services for them.
We wre continually setting up new services.
We have ahead of us a pretty dreary outlook
of ever getting through with all of them. They
pile up fuster than we can get through. But
when they tell us they can only operate their
service by taking away the umatcur fre-
quency, we arc not, for that.
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21 Mc. with the Two-Control Bandpass
Transmitter

two-control bandpass rig! on 21 Me., it

soon  becomes obvious that mechunical
considerations prevent the waddition of a4 new
frequency-multiplier stage. However, by sacrific-
ing the 11-meter band the original 27-Me. section
cun be converted into a 21-Me. tripler. This works
out nicely in practice hecause the actual modifica-
tion involves nothing more surious than a tube
substitution, s change in the vulues of two com-
ponents, the addition of one new part and a very
small amount of rewiring. The multicircuit tuner
in the final amplifier i8 already capuble of heing
tuned to the new band.

Fig. | is a heforc-and-after wiring disgram
of the modified circuits of the transmitter. Section
A of the diugram shows the circuits in the original
form and Secction B shows the changes which
permit the doubler to be used as a tripler to drive
the 829-B final at 21 Mec. The
U'ype 6N7 tube which served
originally in the two high-fre-
quency doubler circuits has been
veplaced by a Type 6BL7TGT

O\' examining the possibilities of putting the

double triode, with one triode o
working as the 21-Me. tripler Jl..o
und the second as the doubler H

to 28 Mec. Substituting the husk-
ier 6BL7GT for the 6N7 was
necessary in order to insure ude-
quate excitation for the final atu-
plifier at 21 Me.

As shown by Fig. 1, the re-
vamped set of conncctions has
socket prongs 4, 5 and 6 wired

into the 28-Me. circuit. The ad- 28 Mc
dition of a by-pass capacitor, C, hd
and a cathode bias resistor, I, e OS5
are the only major alterations in g Co ® i
this stage. Prongs 1, # und & of 3.5Mc.

the 6BL7GT socket are used for
the 21-Mec. tripler. This circuit
no longer connects to Sip a8 was
the case with the 27-Mec. doub-
ler. Instead. the grid of the tube
is returned to Siq. It should also
he noticed that the compensat-
ing capacitor, Cp, hus been re-
moved trom Sig and then recon-
nected direetly to the grid of the
tripler tube. The cathode resistor Sic
for the 21-Mec. triode (R;) has ° i
been changed to a 1000-ohm 10-
watt unit. The plate of the trip-
ler is rewired to the original 27-
Me. coupler, since this couplercan
be tuned to 21 Me.

! Chambers, “A Two-Coutrol VFO
Rig with Bandpass Exciter."” QST for
Aug. and Sept., 1950,
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(A)

Fig. 1 — Circuits before and after modification for 15 meters.
€ —0.001- or 0.01-pfd. disk ceramic. R, R7 — 1000 ohms, 10 watts.

In the 14-Mec. section of the rig, it is ouly neces-
sary to rewire Sio 8o that the old 27-Me. contact
connects directly to the grid of the tripler tube.
Then when the hundswitch is set at this position
excitation from the 7-Me. doubler (not shown in
Iig. 1) is fed to the 21-Mec. stuge alone.

The 21-Me. bandpass coupler is aligned in the
same way a8 those for other bands. The only
new data are the currents and voltages for the
6BL7GT. With no excitation applied to the
tube, the drop across the cathode resistors should
be approximately 16 volts. D.c. voltage across the
grid leaks for the 2(- and 28-Mec. sections should
measure approximately — 18 and —100 volts,
respectively, under key-down conditions, aud the
cathode current for either triode should be some-
what under 50 ma. with 300 volts applied to the
plates.

L

DOUBLER-28 Mc

5
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’
’

TRIPLER- 21 Mc.

s No connection -
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A Midget Fifty-Watter

A Compact C.W. Rig for the Novice or Old-timer
BY RICHARD M. SMITH,* WIFTX

e After you’ve built a few **breadboard*’
rigs, you may gct the urge to construct
something a bil more ‘‘commercial” in
appearance. flere’s a how-to-do-it arti-
cle describing an inexpensive c.w. trans-
mitter that can be built in a few eve-
nings.

EARLY fifteen years ago, the late Fred Sut-
I \l ter, W8QBW-WB8QDK, created quite a
stir in ham radio with a series of Lillipu-
tian transmitters that weren’t much bigger than
the average QSL card. Apparently his QST ar-
ticles describing these rigg were devoured and
remembered, because we still hear nostalgic
comments about the ‘“QSL Forty,” the “QSL
Sixty,” and the *“Runt Korty” whenever the
old gang gets together. These rigs were pint-
size powerhouses, and anyone who ever worked
Fred knew that they packed a real punch. We
decided that the same sort of thing, in modern
dress, might make an appealing rig for present-
day hams. We started looking around for ideas,
realizing that today’s requirements are a bit
different, but that the basic features of compact-
ness, simplicity, and power are no less appealing
today than they were in the '30s when Sutter
and the 6L6G were having their heyday. The
midget 3.5~ and 7-Mec. transmitter shown here
is the result.
Circuit Considerations
Packaged in a standard 4 X 5 X @-inch util-
ity box, this transmitter hus many of the features
of much larger units. A two-tube oscillator-
amplifier circuit is used, as shown in Hig. 1.
Years ago we found that it is much simpler to
get a clean-keying signal if you avoid trying to
make one tube serve the dual purpose of generat-
ing the signal and amplifying it, too. A few
cracked crystals convinced us that it is cheaper,
also, because present-day quartz crystals are
built to provide stability rather than power. The

* Technical Assistant, YST"

¢

The simplicity of this midget 50-watt transmitter is
cvident from the front view. The only tuning dial is
centered on the pancl of the 4 X 5 X 6-inch box, with
the output jack above it. and the crystal socket and
key jack below. Weighing only 3 lbs. 6 oz., the rig is
not. much larger thun the standard-size QSL card
pasted on one ride of the hox. Ventilating holes are
drilled in both top and bottom, and the whole unit
rests on four rubber feet to avoid marring the operating
desk and to permit air circulation.

¢
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operating simplicity of a one-tuber is retained,
however, by using an untuned plate circuit in
the oscillator stage, so that only the amplifier
plate circuit need be adjusted in operation. The
6AG7 was selected as the oscillator tube because
it has shown itself to be reliable und easy to ad-
just, and it is both inexpensive and easy to ob-
tain. For the amplifier, we chose the 6BQ6GT,
originally designed as a sweep amplifier for TV
receivers, but having ratings similar to the popu-
lar 2626 transmitting tube. 1t has a good husky
cathode that specaks well for its ability to stand
up and take it, and its cost is considerably under
that of most transmitting tubes, including the
6L6, the 807, and the 21826. While we didn’t
have much information 6n it as an r.f. amplifier,
the results have bevn good enough to justify the
gamble we took in sclecting it.

Consitruction

Youwll get the general ides of how the rig is
built from the photographs. All we'll do here is
puint out a few of the less obvious points to kecp
vou from going wrong. The *‘chassis” is nothing
more than a small bracket 274 inches wide and
474 inches deep welded to one cover of the util-
ity box (ICA No. 3819). No, you don’t have to
do the welding; you buy it that way! The tube
sockets are mounted in a line ucross the rear of




QOSCILLATOR

AMPLIFIER

. -
6.3V.AC.
~B Gnd.

,1 —- 10-ppfd. mica.
2, C4 — 100-ppufd. mica.
.&, Ce, C7, Co—Ci1z — 1. O(ll-yfd disk ceramic.
Cis — 0,005-pfd. disk ceramic.
(g — 200-ppfd. max. variable (Millen [9200).
(14 — 10-ppfd. tubular ceramic. Sec text.
Ry — 68,000 ohms, }2 watt.
Rg — 22,000 ohms, }% watt.
Rz — 47.000 ohms, 1 watt.

the chassis, centered 114 inches from the rear
edge. If you use 114 —Luch diameter ceramic
sockets, they fit in nicely with about lg-inch
clearance on each side. The 5-prong male power
connector (Amphenol 86-C'P5) is centered on the
rear apron.

Now, looking at the front, the holes for mount~
ing the crystal socket and the key jack are cen-
tered 1 inch above the hottom of the panel so

Fig. 1 — Schematic
diagram of the midget
50-watt transmitter.

(2"&“) (.?&Y

f.1 — 18 turns No. 18 wire, 114-inch diam., 134 inches
long (B & W 40-JEL modificd; see text).

f.2—3 turns No. 18 wound around end of L.

Ji — Closed-circuit ’phone jack.

J2 — Coaxial connector, female (Cinch-Jones $-101-D).

REFCr — 2.5-mh. r.f. choke. pigtail (National R-50).

RFCa, RFCq4 — 2.5-mh. r.f. choke {National R-1005).

RFCz — 1.8 gh. (Ohmite Z-141).

Xtal — 3.5 or 7 Me. (see text).

they will clear the lip of the box when the rig is
slipped inside. T'he “g-inch diameter hole for the
tuning condenser shaft is in the exact center of
the panel, and the coaxial output conncctor, Ja,
is centered 37 inch down from the top. The coil,
4 ent-down commercial unit, is mounted on 34-
inch ceramic stand-offs placed 2 inches apurt on
a line 114 inches down from the top. If you usec a
different diameter coil, or a ditferent tuning con-
denser, check tirst to malke sure that there
is enough clearance between the two
when the rotor plates are extended.

Now vou've got ull the so-called ““eriti-
¢al” mounting dimensions. Actually, the
only eritical factor is to make sure that
vou get all the parts in the box. The r.f.

Kverything fits behind
the panel without crowding
in spite of the size limita-
tion. Iere, the amplifier
tube is in the foreground,
the oscillator to the right,
and the amplifier tank cir-
cuit next to the panel. A
S-prong power plug is
mounted on the rear of the
built-in chassis.
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lecads are hound to be short enough in this rig,
no matter how you run them!

[t is & good idea to use a scrap of 2 X - lumber
as a backing surface when drilling the holes in
the chassis to keep the pressure of the drill from
hending the light-gauge metal. While you're at
it, drill a 14-inch hole 214 inches behind the panel
and 34 inch in from the edge, for a feed-through
bushing (Millen 32150) to carry the high-voltage
lead to the plate of the tube. Drill a small hole
{to pass a 6—32 machine screw) !4 inch nearer the
panel to mount the plate r.f. choke, 22/°Cs. Drill
two similar holes 114 inches and 23% inches
behind the panel on x line through the center of
the chassis. The first of these is to secure a tie
point below decks, and the second for the rear
mounting foot of the tuning condenser.

Don’t put the !4-inch drill away until you
have made some holes through the top and bot-
tom of the cabinet to provide ventilation. You
cun muke as many !g-inch holes us you like
without impairing the shielding, but don’t use
a larger drill unless you are prepared to line the
holes with copper screening to keep the har-
monics at home.

Before you start mounting parts, clean the
paint off the inside of the panel and the lip of the
hox where they meet. This is to insure good con-
tact, metal-to-metal, so that the shielding will
he complete when the rig is ““buttoned up.’”” The
easiest way to do this is with paint remover,
available in almost any hardware store, but if
vou don’t mind spending the time, it ecan be done
with a knife, finishing off with sundpaper. This
should be done to the reur cover of the box, too.

Now you are ready to mount the parts prior
to wiring. Put the tube sockets in first,
with soldering lugs slipped under each

In this bottom view. the
amplificr socket is on the
left. ‘The oscillator socket is
partly obscured from view
by the interstage coupling
condenser, Cs, and the ox-
cillator plate choke, RFCa.
By-pass  condensers  are
mounted directly on the
tube sockets and on the rear
of the power connector.
Cathode choke RFC) i
visihle in the center, flanked
by the amplifier grid leak Ra
and R and C of the osuil-
lator grid circuit. Ci4, neceded
only when 1'VI is a prob-
lem, is mounted right across
the amplifier tube socket.
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nut to serve as ground points. Mount the sockets
so that Pin 2°of the amplifier socket and Pin 7 of
the oscillator socket arc nearest the rear of the
chassis. Next mount the erystal socket and the
key jack. The lutter hus one side grounded to the
panel, and it is a good idew to scrape u little of the
paint off around the inside of the mounting hole
to insure good contact. This is a good rule to
follow whenever mounting a component that is
supposed to be grounded. Put the tuning con-
denser in next, slipping 4 l4-inch spacer under
the mounting foot at the rear.

Modification of the B & W type 40-JEL coil
is needed before it is mounted. Remove the
coil from its plug-in base by clipping the wires
off as close to the ceramic base as possible. Then
remove -the polystyrene bar from the metal
mounting feet by drilling through the eyelets
that fasten them together and pry them apart.
o this carefully so that you don’t damage the
bar, which is to support the coil in the trans-
mitter. Remove seven turns from the end oppo-
site the link winding. This should be done u turn
at a time, ‘“‘unwinding” the coil with pliers by
pulling on the wire until it breaks loose from
the polystyrene supports. Trim off all the excess
material on the three small supports, but retain
enough of the longer mounting bar to permit it
to he drilled to pass 6-32 screws into the stand-
off insulators. The total length of the mounting
bar after modification is 214 inches, and 18 full
turns remain. Mount the coil us shown in the

photographs, with the link winding at the left
{when viewed from the rear). Connect the stator
(fixed) plates of the condenser to the right-hand
end of the coil (away trom the link winding) by




breaking away another quarter turn of the coil
and dropping it down to the condenser. The
other end of the c¢oil must be grounded, ulong
with the rotor plates of the condenser. Make this
ground connection at the rear bearing on the
condenser, ¢ven though it might be easier to
ground the coil somewhere on the front panel.
Unwind 34 turn from the end to be grounded and
connect it to the rotor lug, forming the wire
slightly to avoid contact with the rotor plates as
they are turned.

Conneet the right-hand end of the link wind-
ing to the insulated center terminal of the output
jack, and ground the other end. Install parasitic-
suppressing choke RFCj3 between the plate cap
of the amplifier tube and the top of RFC4.

The arrangement and wiring of the remaining
parts is shown in the bottom view of the trans-
mitter. The heater wiring and the supply leads
are made with shielded wire (Belden No. 8885) as
a4 precaution against ‘T'VI. Proper use of this wire
is described in a recent QST article.!

By-pass condensers (39 through (i3 arc used
to filter the supply leads to prevent radiation of
TVI-producing harmonics from the lcads that
connect the transmitter to its power supply.
Fach should be installed right at the point where
the wire passes into the power connector on the
rear of the transmitter, with the ground connce-
tion being made to the shicid braid.? The braid
itself should be soldered to any convenient
grounding lug to insure mechanical rigidity. In
addition, wherever shiclded wires touch one an-
other they should be soldered together to insure
good contact.

After the heuter and supply wiring is com-
pleted the rest of the small parts can be wired
into the circuit. A fairly long lead is required be-
tween the crystal socket and Pin 4 of the oscilla-
tor socket. Make this of No. 16 bare tinned wire,
and it will then be rigid enough to serve us a tie
point for one end of ¢y and R;. One end of RFC,
is supported by a tie point located about midway
hbetween the tube sockets and the key jack.
RFCy has a tapped ceramic base which is used
to mount it on one of the screws that holds the
power socket in place. This choke should not be
mounted until all of the rest of the wiring has
heen done around the oscillator socket. Looking
at the photograph, the oscillator voltage Jead is
connected to the bottom of KF(Ca, while the top
is connected to Pin & of the tube socket behind it.
Coupling condenser (4 runs from the top of
RFCs to Pin 5 of the amplifier socket, and screen
resistor /9 is connected from the other end of
the choke to Pin 6 of the oscillator socket.

By-pass condenser ('g serves as a harmonic
filter for the keying lead, and should be installed

right at the key jack. Shielded wire is used to -

councet the jack to the cathode of the wmplifier
tube, and between the cathodes.

! Gooudman, * How To Wire & Transmitter,” QS7, Feb-
ruary, 1952,

2 Grammer, ‘' By-Passing for Harmonic
QST, April, 1951.
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Reduction,”

("4, shown in dotted lines in Fig. 1, serves to
reduce the amplitude of harmonics generated in
the grid circuit of the amplifier, and need be
used only when the rig is to be used in TV
“fringe” areas. It is connected right across the
socket, from Pin 5 to Pin 8.

Adjustment and Operation

After checking the wiring against the diagram,
yvouare ready to apply power to the rig. Note that
the diagram calls for 250 volts to be used on the
oscillator plate circuit, 200 volts maximum for the
amplifier screen grid, and 500 volts maximum for
the amplificr plate. The most critical of these is
the amplifier screen voltage. Under no circum-
stances should the screen be operated at more
than 200 volts, because it will draw excessive cur-
rent resulting in possible damage to the tube. We
found that the best way to supply the screen
voltage is from u well-regulated separate source.
The next best alternative is to supply it through a
small dropping resistor from the oscillator plate
supply. With the 6BQ6GT the customary method
of using a dropping resistor from the amplifier
plate supply is dangerous, hecause unless the
amplifier is loaded fully, screen voltage can rise
to excessive value. In addition, it is an uneco-
nomical way to do it, because an unusually high
value of resistance is required. (Tsing the system
we have suggested is better, because it insures
against the screen voltage rising to more than
the oscillator plate voltage. 1t also results in
cleaner keying. With a 250-volt supply, a 4700-
ohm I-watt resistor does the job nicely, resulting
in about 175 volts applied to the screen under
operating conditions. This is a good safe value,
and is plenty to permit full output to be obtained.
The resistor can be installed in the power supply
with greater ease than in the transmitter, which
is a bit crowded for spuce ay it is.

Before applying plate and screen voltage to
the amplifier tube, try the oscillator to make
sure that it is functioning. Plug in the crystal,
and then apply power to the oscillator alone,
closing the key. Tune a receiver to the crystal
frequency and listen for the oscillator signal.
Key it to make sure that it does not chirp. If it
chirps, check to make sure that vou have the
right values for € and Cs. If you have acciden-
tally interchanged these condensers, the circuit
will not function properly, and may not work at
all. Next measure the bias voltage developed
across the grid leak of the amplifier stage Ka. To
do this, connect an r.f. choke in scries with the
negative lead of the voltmeter to avoid loading
the circuit too heavily, and ground the positive
lead to the chassis. If the oscillator is working
properly there will be at least —35 or —40 volts
of bias indicated when the key is closed. If there
is more than this, it is probubly because the
plate-supply voltage is too high, and it should be
reduced somewhut to avoid overdriving the am-
plifier stage.

Once the oscillator circuit is working, connect
a d.c. milliammeter in scries with the positive

(Continued on page 120)
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Armed Forces Day - May 17th

Receiving Competition and Military-fo-Amateur Test

header program for the radio amateur fra-
ternity on Armed Forces Day, Saturday,
May 17, 1952.

The three services will cospousor a receiving
competition and a military-to-amateur test, pat-
terned directly after the successful 1951 Armed
Forces Day exercises.

THE Army, Navy and Air Force otfer a double-

Receiving Competition

A message to amateurs from the Secretary of
Defense will be broadcast on 15 military frequen-
cies from Army, Navy and Air Force stations.
Any listener who cau receive and transcribe the
International Morse Code message may send his
transcribed copy to Armed Forces Day Contest,
Room BE1000, The Pentagon, Washington 25,
D. C., where representatives of the three services
will check it against the original transmission.
All who submit a perfect copy will receive a Cer-
tificate of Merit, attesting to their code-copying
proficiency. Be sure to state the time, frequency
and call letters of the station whose transmission
you copy.

"The following times, call letters and frequencies
will be employed for the Receiving (Competition.
(Eastern Standard Time has been used through-
out. In converting to local time for vour area,
remember that EST is five hours earlier than
Greenwich time, and is one hour later than Cen-
tral Standard, two hours later than Mountain
Standard, and three hours later than Pacific
Standard time.)

Time ¢all Sign Frequencies
2000 (EST) IR (Air Force Radio 3497.5, 6997.5, 27,994
\Washington, D. C.) ke.
NSS (Navy Radio 122, 4390, 9425, 12,630,
Washington, D. C.) 17,000, 21,960 ke.
WAR (Army Radio 14,405, 20,994 ke,
Washington, D. C.)
2400 (EST) AIR (Air Force Radio 24A7.5, 6447.5, 27,904
Washington, D. C.) ke.
NPG (Navy Radio San 115, 9255, 12,540, 16,-
Francisco, Calif.) 265 ke.
WAR (Army Radio 14,405, 20,994 ke.
Washington, D. C.)

Each transmission will be preceded by u five-
minute CQ call. All transmissions will be at 25
words per minute. Should characters for any
reason be transmitted with errors, such errors
should appear in your transcription. It is not
necessary to copy more than one station, and no
extra credit can be given for so doing.

Military-to-Amateur Test

Here is an opportunity for every licensed ama~
teur to work the headquarters stations of the
Army, Navy and Air Force direct, and to receive
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an official QSL acknowledging the contact and
showing the RST report of your emission as
logged at the niilitary headquarters stations.

Departurent of Defense

ARMED FORGES DAY
1958

CERTIFICATE OF
MERIT

s
\.\,‘?\6 o ammone susmcs PR 1
® (&)

Certificate of Merit to be awarded those making per-
fect copy of the Sccretary of Defense’s Armed Forcea
Day message.

Each of the military headquarters stations will
QSL separately, so if you're ambitious you can
get three different QSL cards.

AIR, NSS and WAR will be on the air between
the hours of 1800 and 2400 (Easterm Standard
Time) on May 17, 1952, to contact. and exchange
QT1I, signal-strength and readability information
with amateur radio stations. The military sta-
tions will work on spof. frequencies just outside
the 80-, 40-, and 20-meter bands. No traffic han-
dling or message exchange will be permitted.
Prompt and courteous operating practices will
make it possible for the military stations to con-
tact a larger number of amateur stations during
the six hours for which the test is authorized.

A word of caution! In the 1951 exercises, a care-
less few amateurs operated on. the military fre-
(uencies rather than in the amateur bands. No
authority exists for amateur operation outside the
amateur bands in these tests. Similarly, amateurs
affiliated with MARS or USNR nectworks, which
drill on military frequencies, are not authorized
to use the military frequencies for purposes of
these Armed Forces Day exercises. AIR, NSS
and WAR will limit contacts to amateur-band
stations only.

Here’s where to find the military stations:

ATR  (Air Force Radio Washington) — 3497.5 (A1), 7635
(A1), 14,405 (A3) ke.

NSS (Navy Radio Washington) — 4015 (A1), 7375 (A1)
ke.
WAR {Army Radio Washington) — 4025 (A3), 6997.5

(A1), 13,947.5 (A1) ke.
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The Wavelength Factor—1II

Propagation, Modulation, and Receivers

BY YARDLEY BEERS,* W2AWH

limited to antenna characteristics as reclated

to the operating wavclength. The remaining
factors that influence the choice of a band for a
particular type of communication may be grouped
under three broad headings: propagation phe-
nomena, types of modulation, and receiver char-
acteristies. These factors will now be considered
in turn.

‘[N the preceding article ! the discussion was

€ PROPAGATION EFFECTS

Atmospheric Effects

Besides ionospheric effects, which are excluded
from this discussion, numerous effects are pro-
duced in the atmosphere. First, there is regular
refraction and also the well-known refraction
caused by temperature inversions. The latter
may extend the range well beyond the line of
sight at times.

One less well-known phenomenon that deserves
special mention is superrefraction, *“ trapping,” or
“duct”’ formation. This is due to the formation of
4 layer containing a gradient of water-vapor den-

COMMUNICATION MAY
EXCEED THE LINE-OF-SIGHT RANGE

N e e

sity. 1t is more likely to occur over a lurge body
of water but may also occur over land, especially
in evaporation after a rainstorm or during the
melting of snow. The existence of such layers is
impossible in the prescnce of strong winds. The
general result, normally, is that the rays are
Lent downward. Then the range of radio com-

* Associate Professor of Physics, New York University,
University Heights, N. Y. Mail address:-4 Ploughman's
Bush, Riverdale 71, N. Y.

! Beers, ** The Wavelength Factor,” QST, February, 1952,

2 More information concerning ducts and absorption
in the atmosphere may be found in Chapter 2 of * Radar
System Engincering,” Vol. | of the Radiation Laboratory
Scries, MeGraw-Hill Book Co. Still more extensive infor-
mation may be found in Vol. 13 of this scrics, “ Propaga-
tion of Short Radio Waves."

Ior a discussion of other avmospheric effeets, sce “Over
the Hille and Kar Away,"” by R. K. Moore, @S87', feb., 1951,
p. 13, and “V.H.I'. - Why - tlow - When?"" Part II, by
E. P. Tilton, p. 46, same issue of QST.
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¢ Continuing the survey begun in the
IFebruary issue, in this article the author
takes up the remaining factors that in-
flucnee the choice of wavelength. The
subjects discussed include propagation
cffects, modulation systems, and re-
ceiver techniques.

munication may cxceed several times the line-
of-sight range. The necessary conditions urc
that (1) the height of the duct must he large
compared with the wavelength (several hun-
dred feet for a wavelength of one meter) and
(2) the transmitting and receiving untennas
be low enough to be contained within the duct.
Since small ducts are more probable than large
oney, this phenomenon is more likely to produce
an effect at the shorter wavelengths. It is pri-
marily of importance at wavelengths below one
meter, but on rare occasions it may influence com~
munication even at 10 meters. Stations with an-
tennas above the duct (for example, on a high
cliff overlooking u body of water) will find that
the formation of a duct will tend to impair com-
munication and give dead spots in their ordinary
coverage. Two or more amateurs separated by
un over-water path somewhat longer than line-
of-sight range might find it of interest to main-
tain a schedule at 420 Mec., or preferably higher,
to investigate this effect.

At wavelengths above 10 or 20 cm. the at-
mosphere iy essentially transparent to radio
waves. Water vapor has a strong absorption band
with a peak ai 1.3 cm. and extending, for prac-
tical purposes, for several tenths of a centimeter
on either side of the peuk, depending upon the
pressure. Oxygen has a strong absorption band
centered at 0.5 em. Therefore the wavelengths
between 0.3 em. and 1.6 em. are probably unde-
siruble for radio communication although some
intcresting refraction effects may accompany the
absorption. The oxygen absorption is constant,
but the water-vapor absorption will depend
on the relative humidity. In addition to these
true absorptions, raindrops will cause scatter-
ing of radio waves which, practically speak-
ing, is the equivalent of absorption. This scat-
tering increases us the wavelength is reduced,
and the effect probably is not large at wave-
lengths greater than 5 or 10 ¢m.*

Non-atmospheric Effects

One of the best~known cffects in the propaga-
tion of very short radio waves is scattering by
opaque objects in the path of the waves. In the
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case of large regular objeets this is more properly
termed reflection. Plane surfaces may give either
diffused reflection (like the reflection of light
from white paper) if the surface is rough, or regu-
lar reflection. (like u wirror) if the surface is
smooth — that is, if the irregularities are small
compared with the wavelength. Buildings may
be expected to give strong reflections at most
of the frequencies we are likely to consider,
while smaller objects will have appreciable effects
as the wavelength becomes smaller. ‘T'he strong
reflections often present at short wavclengths
will cause the signal strength to vary rapidly
with 4 change of a fraction of a wavelength in
the position of either the transmitting or receiv-
ing antenna. In mobile operation this will give
rapid fading, and with fixed stations it may give
erratic results. On the other hand, a mobile sta-
tion may utilize reflections to advantage if it
parks in an optimum position. T'he optimum

---MAY UTILIZE
REFLECTIONS TO AVVANTAGE

T

7

position in front of a large wall or cliff may in-
crease the gain and equivalent area of the an-
tenna by as much as 4 times (6 db.).

Another effcct of some importance is the Dop-
pler effect, which is the change of apparent fre-
quency when the transmitter and receiver are in
relative motion. The reader no doubt has heard
the whistle of a locomotive as it passed him, re-
sulting in a sudden lowering of the pitch. A simi-
lar effect may occur with radio or light waves.
If the transmitter and receiver are approaching,
the apparent frequency will be raised by an
amount equal to the transmitter frequency mul-
tiplied by the ratio of the relative speed of mo-
tion to the speed of radio waves (186,000 miles
per second). If the two are going apart, the fre-
quency will be lowered. T'hus at one-meter wave-
length (300 Me.), a relative spced of 60 miles
per hour will give a shift of about 25 cycles,
while at 10 cm. the shift will be 250 cycles, and
s0 on. With radar systems this phenomenon may
be used to distinguish moving objects from fixed
ones. Also it may be used for measuring the
speed of projectiles and other hodies. In other
applications this effect is a great disadvantage,
especially if reflections are present. Rays leaving
1 moving transmitter in the forward direction
may interfere by reflection with others leaving
in the backward direction, resulting in un unde-
sirable heat note equal to twice the Doppler

shift.
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€ MODULATION

‘I'ransmitters employing types of modulation
requiring wide frequency channels are usually
placed on frequencies higher than 50 Me. simply
hecause there is no room for them at the lower
frequencies. In addition to this very practical
rcason, there is another one why such systems
of modulation should be used at the higher fre-
quencies: frequency instability.

The method of using a very stable oscillator
at low frequencies, often crystal-controlled, and
then employing a chain of multipliers becomes
more impractical as the ultimate frequency is
raised, and in the u.h.f. and microwave region is
generally not practical except for frequency-
standard purposes.® The stability of self-con-
trolled oscillators in this region is probably better,
on a percentage basis, beeause resonant cavities
may be built with higher @y than can be ob-
tained with low-frequency LC circuits. Neverthe-
less, in terms of cycles per second the drifts may
be large. In practice it may be desirable to use
receivers with i.f. bandwidths of several hundred
kilocycles, or even a megacycle or two, to ac-
commodate frequency drift. These wider band-
widths give rise to increased noise. By employ-
ing a system of modulation requiring a com-
parable or larger bandwidth it is possible, in
some cases, to overcome some of the loss of
signal-to-noise ratio that uaccompanies wide
handwith.

Wide-Deviation F.M.

The small reflex klystron used normally for
local oscillators in microwave receivers, while not
very well suited for pulsed operation, has an un-
usual property which makes it suitable for f.m.
The frequency may be varied 10 Me. or more
without, a large variation of power by varying the
voltage of the repeller by a few volts. Since the
repeller is a negative element, it draws no current.
Thus effective f.m. can be produced merely by
connecting the secondary of a microphone trans-
former in series. On the other hand, the power
supply must be free of hum to a high degrec und
should be stabilized. The power output of these
tubes is generally less than 100 milliwatts, but
the high antenna gains practical for point-to-
point opcration at these frequencies result in
ranges of 50 miles or more from suitable loca-
tions. Therefore, this type of transmitter offers
some possibilities.

However, in undertaking work with wide-band
[.m., one should understand what such a system
can and cannot do. As widely publicized, f.m.
‘“discriminates against noise,”” but this state-
ment is a half truth which may lead to wrong
conelusions if not understood. The limiting action
of a proper f.m. receiver is such that if two signals

4 1t about 10 watts of r.f. generated by a (quartz) erystal
orcillator and frequency multipliers at 90 Me. is applied
to an “S™-band (gilicon) crystal holder, harmonics of
more than ample strength for frequency-standard work in
the 3000-Me. region are produced.
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enter on the same channel, the weaker will be
virtually completely suppressed by the stronger.
In a similar way, if noise and a bona fide signal
ure present, the signal will cause the noise to be
suppressed almost entirely, while if’ the noise is
stronger the signal will be suppfessed. If the
two are comparable, as is the case at the end of
the range, either may predominate.

This latter situation is virtually the equiva-
lent of what takes place with a.m. in similar cir-
cumstances. Thercfore by substituting f.m. for
a.m. and holding the transmitter power and re-
ceiver bandwidth constant, the range cannot
be increased or decreased to any important
extent. However, once the signal is greater than
the noise, reception will be much more noise-free
with f.m. If the deviation and receiver hand-
width are increased, the cffective range will be
reduced because the receiver will admit more
noise, but once the receiver is well within the
limiting range, the noise suppression will be even
more complcte.

(Goldman has given a simple physical explana-
tion of the noise suppression of wide-band sys-
tems of modulation.* In principle, only a single
sideband is required to convey a given amount of
information. However, in these special systems
the energy is distributed in many sidebands.
Thus in effect the information is repeated simul-
taneously in a number of channels, and if at any

.. THE ENERGY
IS DISTURBED _ *
P

one time one or a few of these channels are dis-
turbed by noise the relative effect on the whole
is small. In couventional a.m. only two side-
bands are utilized, and if one of these is disturbed
the effect will be relatively large. To paraphrase
a well-known proverb, in broad-band systeins
“the eggs are in many baskets,” while in con-
ventional a.m. one is putting ‘““all the ecggs in
two haskets.” It follows, of course, that in single-
gideband a.m. “all the eggs are in one basket”
and noise suppression would not be as favorable
a8 with conventional a.m.

Pulse Modulation

Becuause of the action of detectors in the pres-
ence of signal and noise it is advantageous to
replace a continuous-carrier system by a pulsed

4 B. Goldman, ‘‘Some Fundameutal Considerations Con-
cerning Noise Reduction and Range in Radar and Com-
munication,” Proc. I.R.E., Vol. 36, p. 584 (1948).

# See, for example, Section 7.9 of ** Microwave Receivers,”
edited by 8. N. Van Voorhis, McGraw-Hill Book Co., New
York, 1948.
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system when the signal is weak compared with
noise und when the receiver bandwidth must be
kept moderately large to accommodate frequency
instability. It may be shown ® that when the
signal is weak, even so-culled ‘‘linear” detectors
hehave in a nonlinear manner, and the noise
tends to suppress the signal. Therefore, with
constant uverage transmitter power it is possible,
hy replacing a continuous-carrier signal with one
containing short. pulses of higher peak power,
to trade a continually-existing signal which is
highly suppressed for one which, although exist-
ing for only short durations, can rise above noise.
On the other hand, us a pulse is made shorter
the spectrum of the sidebands becomes wider,
and when the reciprocal of the pulse length in
seconds becomes larger than the over-all recciver
bandwidth expressed in eycles per second, ap-
preciable portions of the signul are lost. This re-
sults in distortion of the pulse shupe (notably
lengthening) and ulso a deterioration of the abil-
ity to detect the signal in the presence of noise.
Thus with a bandwidth of 10 ke. pulse lengths
greater than 100 microseconds should be used,
while if the bandwidth is 1 Mec., pulses as short
a8 1 microsecond could be used. In the absence
of some extraneous reason there would be little
or no advantage to increasing the handwidth
and using shorter pulses, because then more
noise would be introduced. In radar svstems
there is such an extraneous reason since the
range resolution — the ability to distinguish two
targets in the same direction but differing very
little in distance — is improved by using shorter
pulses. In simple pulsed communications sys-
tems there does not appear to be any such extra-
ncous reason for using pulses shorter thun can be
accommodated in a receiver bandwidth just
great enough to take care of frequency insta-
bhility.

Another advantage of pulsed systems at very
Ligh frequencies is that much higher plate volt-
ages may be applied to transmitting tubes than
in continuous operation. Therefore, electron
transit times are generally much smaller with
the result of much higher efficiency. For these
reasons tubes may be made to oscillate at higher
frequencies under pulsed operation than is pos-
sible with continuous operation. Any tube with
sufficiently high reserve emission and plate volt-
age rating may be used for pulsed operation at
any frequency at which the tube can be made to
oscillate. Since the average power in pulsed oper-
ation may be as large as with continuous opera-
tion the peik power may be very large indeed.
In radar operation the duty cycle (that is, frac-
tion of the total time that the transmitter is
oscillating) is usually in the neighborhood of 0.1
per cent, and in pulsed telegraphy systems an
approximately similar duty cycle probably
would be desirable. In such a case a low-powered
transmitter of 10-watt average power would
have a peak power of 10 kilowatts, and the plate
voltage would probably be several kilovolts!
In the uh.f. and lower-frequency microwave
range disk-seal ‘““lighthouse’ tubes are very well
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suited for pulsed operation. For use above
2500 Me. there is available a special form of
magnetron, the so-called traveling-wave integral-
cuvity magnetron. Most of these magnetrons
which can be found in the war-surplus market
are designed for use only with very short pulses
and may not be used for continuous operation.
‘Their efficiency usually is sixty per cent or better.

TMEPEAK
POWER 15
GREST |

i

A simple pulsed telegraphy system could em-
ploy a keyed pulsed oscillator whose pulse repe-
tition frequency is in the audio-frequency range,
and the receiver would be # conventional a.m.
receiver of appropriate input frequency. The
pulse repetition frequency would be detected
and would appear at the output of the receiver.
In the case of triode transmitters the pulsing
uction could be supplied by grid blocking or
“gquegging,”’ the same phenomenon which gives
rise to self-quenched superregenerative detectors.
It would be essential to provide adequate fuses
to protect the tube in case the pulsing action
failed and the tube either went into continuous
oscillation or failed to oscillate at all. However,
such a system, although very simple, would not
give precise control of the pulse shape and repe-
tition frequency. To sccure such precise control
a vacuum-tube pulsing circuit is required, but
this would complicate the apparatus. For use
with the microwave magnetrons mentioned above
a vacuum-tube pulsing circuit probably is es-
sential.

I'elephony may be transmitted by pulsed
methods using the audio voltage to modulate
any one of the following quantities: pulse ampli-
tude, pulse length, repetition frequency, or the
timing of the pulse relative to a marker pulse,
the last of these commonly being called ‘“pulse
time modulation.” In order to permit separation
of the audio frequency aund the pulse repetition
frequency in a filter in the receiver, it is neces-
sary to use a repetition frequency at least three
times as large as the highest audio frequency to
be transmitted. For the transmission of speech
1 repetition frequency of at least 15,000 pulses
per second is required. In such a situation it
would be virtually impossible to use small duty
cycles, and therefore it is unlikely that the ad-
vantages cited previously in the discussion of
pulsed telegraphy could be exploited to any im-
portant extent in pulsed telephony. On the other
hand, these systems involve the excitation of
many sidebands, and therefore in principle a
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high degree of noise suppression is obtainable
when the signal is somewhat larger than the
noise just as in the case of wide-deviation f.m.
However, the complexity of the circuits required
for these types of modulation probably makes
them unattractive for amateur communication.
For commercial applications pulse time modula-
tion has one important additional advantage.
Two or more conversations may be transmitted
simultaneously by using one alternate group of
pulses for one conversation and another group
for & second conversation. In the receiver these
may be separated by a properly synchronized
“gating” circuit.

€ RECEIVER TECHNIQUES

The most effective type of receiver at all fre-
quencies is the superheterodyne. At the lower
frequencies it is desirable to use one or more r.f.
stages mainly to suppress images and improve
the noise figure but also, of minor importance,
to help decouple the local oscillator from the
antenna to prevent radiation and to improve
stability. Although tubes exist that will amplify
even at microwaves, the noise figure deteriorates
to such an extent that at higher frequencies the
over-all noise figure is better without r.f. ampli-
fication. Also, at microwaves silicon crystal con-
verters are definitely less noisy than tube con-
verters. In the 1215-Mec. band, with the tubes
now available commercially, it would be very
Jdifficult to choose between an r.f. amplifier (using
a “lighthouse” tube) and a crystal converter for
the “front end.” In the next lower band (420 Me.)
the choice would favor the r.f. amplifier, at least
if carefully designed and adjusted, while in the
next higher band (2300 Me.), the choice would
be completely in favor of the crystal. This situa-
tion is likely to be changed by the development
of new tubes.

..MOST EFFECTIVE
AT ALL EREQUENCIES

Because crystul converters do not amplify,
attention must be paid to the noise properties of
the i.f. amplifiers used with them. Furthermore,
care must be exercised in the choice of the inter-
mediate frequency. Local oscillators generate
noise tor a considerable range on cither side of
the frequency of oscillation, and if the i.f. is too
low an appreciable amount of this will be in the
signal channel and will be converted by the mixer
to i.f. noise. (Also, image discrimination will be

(Continued on page 122)
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E’LL WAGER that there aren't many read-

NX/ ers of QST who cau't remember being

caught at one time or another in the act

of cutting wire with Mom's best shears or using

Dad’s pet screwdriver to chiscl out a hole ina

chassis. Such tactics are hard on the implements,

to be sure, but they are early evidence of the

ability to improvise — the common trait among

hams that hag proved to be wun invaluable asset
in the armed services.

While the abuse of tools is not u practice to be
universally recommended, there wre many small
jobs that most hams have learned to make easier
by using some tools that weren't necessarily de-
signed for the purpose. For instance, if you have
to do all your chassis work with a hand drill
that won't take u drill larger than !4 inch, en-
larging holes to !4 inch can be a tedious process.
But if you bave a dime-store carpenter’s brace,
you can clamp a rattail file ‘minus the handle)
in the brace and do the job casily. Simply turn

* Assistant ‘Technical Editor, QST.

¢

Enlarging a hole is an easy job if you have a cheap
earpenter’s brace and a large rattail file. Use a block of
waod for clamping a chassis in a vise.

¢

Tools and Tricks
Some OIld— Some New

BY DONALD H. MIX,* WITS

the brace in a counterclockwise direction and the
tile will walk through a chassis as though it were
cheese. You can get these files up to Y4-inch diam-
efer or more. Don't rotate it in the opposite direc-
tion, becausc the file will lock up in the hole
and snap off.

If you have a lot of holes to tup in sheet metal,
vou can specd up the jobh of threading by using
the tap in the hand-drill chuck. You will have to
use a little care to avoid snapping off the tap,
but if you put a drop of oil on the tap every hole
or two, hold the drill steady and back it up
whenever it sticks, you shouldn’t have any
trouble. A two-speed drill at low speed is ideal
for this sort of work.

If you are making a metal box, or putting a
bottom plate on a chassis, it is seldom that all
of the holes in the pieces to be joined will line up
accurately, making it difficult to get the screws
in place. After the first screw has heen started,
vou can linc up the others by jabbing an ice pick
through the two holes aud prying them into line.
If they won't stay in line long enough to get the
screw started, use the ice pick in an adjacent
hole, prying in the dircction that will bring the
desired holes into line. The ice pick, as well as »
machinist’s scriber, is also an aid in steering a
nut onto the end of a screw in a place where you
can’t reach it with your hand. If the scriber is of
the type that has one end bent at right angles,
you can usc the bent end to rescue the nut if it
falls off. As simple an item as a pair of tweezers
can save a lot of wear and tear on the nerves.

Lining up holes with
an ice pick.
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‘The right-angled =scriber
ran serve many purposes for
which it wasn’t designed.

In most dime and hardwarc stores, you can
buy very cheaply a cast-iron handle that holds
tapered keyhole saw blades. The teeth of the
hlades are fine enough so that they will cut
aluminum quite readily and can be used for cut-
ting out large holes in pancls or chassis. If you
want to hold the chassis in a vise while you're
working on it, place a block of wood a little
thicker than the depth of the chassis underneath.
The jaws of most vises won’t clear the chassis
otherwise.

Several manufacturers have recognized the
need for special tools of the gadget class in radio-
assembly and repairing work. Most hams are
familiar with the screw-typc socket punches
made by Greenlee and also by Pioncer.! But
perhaps you haven’t noticed that they have
four marks around the ‘“‘cup” part that makes it
possible to center the punch when the pilot hole
is much larger than the screw. Just scribe lines at
right. angles through the center of the hole and
match up the centering marks on the punch
with the lines on the chassis. This makes it easy
to increase the hole diameter to take a five-prong
socket, for instance, where an octal socket orig-
inally was mounted. The easy way to use these
punches is to clamp the head of the screw in a
vise and cut the hole by turning the chassis or
panel instead of the screw.

Most hams working with tools know about the
automatic center punch that eliminates the need
for a hammer when making hole centers in metal.

! Cireenlee Tool Co.. 1867 Columbia Ave., Rockford, IIL;

Pioneer “Tonl Co., 5008 West Jefierson Blvd., Lus Angeles,
€ tulif.
* Hytron Radio & Llectronic Corp., Salem, Mass.

¢

You can use this dime-
store keyhole saw for cut-
ting large holes in aluminum.
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Sirpply press down in the handle and an internal
spring gives the punch a kick that will go through
thin aluminum if you aren’t careful. The tension
is adjustable.

Hytron ““Soldering Aids” * are fast becoming
well known as indispensable touls in radio work.
In case you haven’t scen one, it's a harmless-
looking gadget with a metal insert at either end
of a wood handle. One end is forked so that it
can be slipped over the end of & wire that is to
be unsoldered. By working the fork up close to
the connection you're working on, you can wiggle
phe wire to loosen it up without burning your
fingers. It is espccially effective in removing
wrap-around counncctions. The metal fork is
coated so that it won’t get gummed up with
solder itself and the mass is small enough so that
it doesn’t conduct all the heat away from the
juint as a pair of pliers often does. The other end
of the tool is a tapered spike that can be used
to remove old solder from terminal holes. The
“Aid” will be found to have many other uses —
in restringing dial cords, for instance.

Most radio-parts catalogs carry a small angle-
mounted mirror with a long handle that can be
used dentist-fashion to get a peek at some hidden




In punching socket holes, turn the chassis instead of
the punch bolt.

¢

The automatic center
punch (left) specds up lay-
out work. Cutting a socket
hole is child’s play with the
screw-type socket punch at
the right.

¢

SRR

part. Some of these are illuminated with penlight
hatteries.

One of the best screw-holding screwdrivers
we’ve seen is u new one called the “Quick-
Wedge."” & A simple slider mechanism, which can
be worked by the thumb of the hand holding the
screwdriver, serves to distort the blade so that it
gets & good firm grip on the screw slot. Not
only is this tool ideal for inserting or removing
screws in tight places, but you will find that it
makes the job infinitely easier when you have &
large number of short screws to put in place, as
in mounting a bottom plate or assembling a
shielding enclosure.

Another of the newer tools on the market is a
cheap and simple, but very effective, wire strip-
per and cutter.! A simple screw-operated cam
sets the stripper for various wire sizes. You can
strip the end of the wire with ease in places where

The Hytron "Soldering Aid” is much more of a tool
than its name implies.

you couldn’t even get near it with most other
types of stripper. The cutter is shear type that
makes a cleaner cut than most othercutters. The
tool is made of high-grade steel, so it should last
indefinitely even though it can be replaced at
very little cost.

How often have you tried to hold a nut with

(Continued on page 126)

Uarli{edman Co., 233 Bouth 5th West, Salt Lake City,

tah.

4 K. Miller Tonl & Mfg. Co., 8 Hess Bt., Springfield,
Mass.

¢

These “Fingertip™ socket
wrenches save wear and tear
on your fingers if you’re
trying to tighten or loosen
& nut.

¢
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How To Test and Align a Linear Amplifier
Adjustment Procedure for a S.S.B. Amplifier

BY ROBERT W. EHRLICH,* W2NJR

no bhetter than its final amplifier, and this

statement applies as much to a single-side-
band transmitter as to any other kind — perhaps
a little more so. If the linear final in an s.8.b. rig
is out of adjustment, it not only can cause rough-
ness, splatter and TVI hut also will put signals
right back in the suppressed-sideband space from
which the exciter is working so hard to eliminate
them. In other words, it can make the best exciter
in the world sound pretty sick. When the linear
is properly adjusted, however, the distortion or
splatter components will generally represent
much less than one thousandth of the total power
(3040 db. down), effectively confining the whole
signal to just the passband of the exciter.

In the four years since single-sideband tech-
niques were first described in ST, a lot has been
learned about the treatment of linear amplifiers
----- - much of which previously had not been of
general knowledge to amateurs. Most of these
new principles have been gathered together by
W3ASW in his recent article,! and it should be
required reading for the prospective user of a
linear. To go a little beyond the general principles
that Dick has outlined, this article has been pre-
pared as a guide to the various types of lincar-
amplifier tests — their procedures, possible os-
cilloscope patterns, and what to do about them.

One of the more important features of the
linear umplifier is that the ordinary plate and
grid meters are at best only a poor indicator of
what is going on. As the meters bounce back and
forth, even a person who is thoroughly familiar
with this kind of amplifier would be hard put to
sense whether the input power registered is
attributable to (a) overdrive and underload,
which yield distortion, splatter, TVI, etc., or (b)
underdrive and too-heavy loading, resulting in
inefficiency and loss of output.

The simplest and best way to get the whole
story is to make a linearity test; that is, to send
through the amplifier a signal whose amplitude
varies from zero up to the peak level in a certain
known manner and then observe, by means of an
oscilloscope, whether this same waveform comes
out of the amplifier at maximum ratings.

I’P can generally be said that a transmitter is

Test Equipmeiit

Even the simplest type of cathode-ray oscil-
loscope can be used for linearity tests, so long as
it has the regular internal sweep circuit. 1f this
instrument is not already part of the regular sta-
tion equipment, it might be well to purchase one

# 21 Glenview Drive, West Orange, N. J.
! Long, *Sugar-Coated Linear Amplifier Theory,” QST,
Oct., 1951,
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of the several inexpensive kits now on the market,
8o that it will be on hand not only to make initial
tests but also as a permanent monitor during
all operation. Barring a purchase, it is recom-
mended at least that a 'scope be borrowed to
make the line-up checks, whereupon the regular
plate and grid meters can serve thereafter to
indicate roughly changes in operating conditions.

All linearity tests require that the vertical
plates of the 'scope be supplied with r.f. from
the amplifier output. To avoid interaction within

Coax

Pick=up
c b .
Vert. Plate 2 Link
Terminal =~

1

Amp.
£ g, outpt

SCOPE

Fig. 1 — The recommended method for sampling r.f.
and applying it to the vertical plates of a ’scope. The
pattern height can be varied by changing the location of
the pick-up loop or by varying Ci.

C1, L1 — Resonant to operating frequency.
Cg = 1.01-ufd. mica or ceramic, 500 volts.
Ri — 0.47 megohm. Replaces normal direct connection.

the instrument, it is usually best to counnect di-
rectly to the cathode-ray tube terminals at the
back of the cubinet. A pick-up device and its con-
nections to the oscilloscope are shown in Fig. 1.
Normally, the pick-up loop should be coupled to
the dummy load, antenna tuner, or transmission

W_

VYWY

| L l ¢
N 1 cz 3
I )
+
250V,

Iig. 2 -~ Fixed-frequency audio oscillator having
good output waveform. The frequency can be varied by
changing the values of C1 aud C2.

Ci, C2 — 0,02 pfd., 600 volts.

Ca—0.01 ufd., 600 volts.

Cy4 — 10-ufd. 25-volt electrolytic.

47,000 ohms, 1 watt.

Ra2 — 0.5-megohm potentiometer.

Rz — 2.2 megohms, 14 watt.

R4 — 1000 ohmas, }% watt.

Ly — Smalld’speakcr output transformer, secondary not
used.

AAAPA
VVYVY

0 gutput
-4V, RMS

-
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line — in other words, to a point in the system be-
yond where any tuning adjustments are to he
made.

The only other picce of test equipment will
be an audio oscillator. Since only one frequency
is nceded, the simple circuit of Kig. 2 works
quite well. In fact, many stations have a circuit
similar to this one built right into the exciter
audio system.

Two-Tone Test

The two-tone test involves sending through
the amplifier or the system a pair of r.f. signals
of equal amplitude and a thousand ecycles or so
apart in frequency. The combined envelope of
two such signals looks like two sine waves folded
on one another. If this waveform comes out of
the final, well and good; if not, there is work to
do. More about that later.

There are two commonly-used ways to generate
the two-tone signal, and the choice of which to
use depends on the particular exciter. For pur-
poses of this article, the two procedures are desig-

3

40

nated Method A and Method B, and they are
outlined below:

Method A — for Filter or Phasing Excilers:

1) Turn up the carrier insertion until a carrier
is obtained at about half the expected output
amplitude.

2) Clonneet an audio oscillator to the micro-
phone input and advance audio gain until (when
the carrier und the one sideband are equal) the
'scope pattern takes on the appearance of full
modulation; i.e., the cusps just mect at the
center line. See Chart I, photo No. 1.

3) To change the drive through the system,
increasc or decrease the carrier and audio set-
tings together, maintaining equality of the two
signals.

Method B — for Phasing Exciters:

1) Disable the audio input to one balanced
modulator. In the W2UNJ exciter, for example,
pull out one 6K6GT'; or in the SSB Jr., place a
short from plate to B4 on one section of the
12AT7 audio tube.

2) Connect the audio oscillator and advance
audio gain to get the desired drive. Note that
with one balanced modulator cut out, the re-
sultant signal will be double-sideband with no
carrier, hence two equal r.f. signals.

Double-Trapezoid Test

When Method B can be used with phasing
exciters, it is possible to derive a somewhat more
informative pattern by making a connection
from the exciter audio system to the horizontal
signal input of the oscilloscope and using this
audio signal, instead of the regular internal
sweep, to.cause the horizontal deflection. Those
who are familiar with the regular trapezoid test
for a.m. transmitters will recognize this set-up
as being the same, except that instead of one
trapezoid, this test produces two triangles point-
ing toward each other.

Fach individual triangle is subject to the same
analysis as the regular trapezoid pattern; i.e.,
the sloping sides of the pattern should be straight
lines for proper operation. Since it is much easier
to tell whether a line is straight or not than to
judge the correctness of a sine curve, the double
trapezoid has the advantage of being somewhat
more positive and sensitive to slight departures
from linearity than is the regular two-tone
pattern. !

If the audio can be picked off at the plate of
the audio modulator tube that is still working,
the input signal need not be a pure zine wave;
merely whistling or talking into the microphone

¢

Chart I — Correct Patterns. 1 — Desired two-tone test
pattern. 2 —— Desired double-trapczoxd test pattern.
3—T yplcal voice pattern in a correctly adjusted am-
plifier, *scope set for 30-cycle sweep. Note that peaks
are clean and sharp.

¢
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should produce the appropriate pattern. If, be-
canse of the exciter luyout, it is necessury to pick

SCOPE R

Ho?; " “!f"' l f:vam A
Input G xciter Audio
o
2_"’_
I'ig. 3 — "Phaser” circuit for the oscilloscope.

g — 200 pptd. or as required.
Ri — 0.5-megohm potentiometer.

up the audio signal ahead of the phase-shift
network, it will then be necessary to use a good
sine-wave audio oscillator as before. Also, with
the latter set-up, the pattern will probably have
a4 loopy appearance at first, and phase correction
will be needed to make the figure close up. This
can be done either by varying the audio fre-
quency or by putting a phaser in series with the
horizontal input to the 'scope, as shown in Fig. 3.

Ratings

Before proceeding with lin-
carity tests, it is well to have
in mind the current and
power levels to expect. A sup-
presscd-currier signal is ex-
actly like an audio signal,
except for its frequency, so
the audio ratings for any

tube are perfectly applica- (4)

¢

Chart Il — [m-
praper Amplifier Oper-
ation. 4 — Overdrive,
indicated by flattening
of peaks. 5 — Same as
4, double-trapezoid
test. 6 — Too much
bias, causing crossover
to become pinched to-
gether  rather  than
cutting straight across
center line. 7 — Same
as 6, double-trapezoid
test. 8 — ['wo-tone
test with v.h.f. para-
sitics. Note fuzzy halo
or fringe. In milder
cases the fuzziness
will appear just at the
peaks. 9 — T'wo-tone
test with fundamental
frequency parasitics,

accompanied by over- (6)

drive. 10 — Severe
overdrive and para-
sitics. 11 — Voice pat-
tern showing Hatten-
ing of peaks due to
overdrive. When flat-
tening is apparent on
the voice pattern, the
case i8 a severe one.

¢
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hle for linear r.f. service where no carrier is
involved. On the other hand, the ratings some-
times shown for Cllass B r.f. telephony are not
what is wanted, because they are for conven-
tional a.m. transmission with carrier.

Class B, AB or A can be used. Audio ratings
are frequently given for two tubes in push-pull
but, unlike audio service, a Class B r.f. umplifier
works quite well in a single-ended circuit. There-
{ore, if the amplifier is to be a single-tube stage,
one-half the power and current ratings given for
two tubes should be used.

If audio ratings are not given for the desired
tube type, it will be safe to assume that the
maximum-signal input for Class B or AB, serv-
ice is about 10 per cent less than the key-down
(lass C c.w. conditions. The input will have to
be held somewhat lower in Class AB; opcration
hecause the average efficiency is lower and, ulso,
the tube can draw only a limited amount, of cur-
rent at zero grid voltage.

The maximum-signal conditions determined

(8)
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from tube data correspond in s.8.b. work to the
very peak of the r.f. envelope. In a correctly-
adjusted amplifier, the rated peak input would
register on the meters only if one were to whistle
into the microphone, otherwise the meters will
always read less. In particular, the average input
under two-tone linearity-test conditions is close
to 65 per cent of the actual peak input for a
Class B amplifier, about 75 per cent for a Class
AB, stage, and 80 to 90 per cent for Class AB;,
With typical voice operation, the meters will
kick up only to a smaller fraction of the same
peak input — around 30 to 60 per cent for
Class B, 50 to 70 per cent for Class ABg, and

(15}
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{18

approximately 70 to 80 per cent for Class AB;.

To take a typical example, two 811As are
rated for a maximum Class B input of 470
watts. If a single 811A is used in the r.f. final
amplifier, its maximum signal input should be
235 watts and, to operate up to this rating, it
should be lined up with a linearity test to about
150 watts input. Under normal voice operation,
the meter will then read up to around 100 watts.

Using the Linearity Tests

The photos accompanying this article have
been taken to show many of the typical patterns
that may be encountered with either of the test
arrangements described pre-
viously. They are classified
separately as to those repre-
senting correct conditions
(Chart I), faulty operation of
the r.f. amplifier (Chart II),
and various other patterns
that look irregular but which

¢

Chart II] -~ Im-
proper Test Set-up. 12
— T'wo r.f. signals un-
equal. In method A,
caused by improper
setting of either car-
rier or audio control.
Method B, either car-
rier leakage through
disabled modulator or
unequal sidebands
due to sclective action
of some high-Q circuit
off resonance. 13—~

Same as 12, dou-
ble-trapezoid test
{Method 14 —

Distorted audio. A
clue to this defect is
that successive waves
are not identical. 15 —
Same distortion as 14,
but switched to dou-
ble-trapezoid test pat.
tern, Note that cor-
rect pattern prevails
regardless of poor au-
dio signal. 16 — Car-
rier leakage through
working modulator
(Method B only). 17
~- Same as 16, double
trapezoid. 18 — (Note
tilt to left.) Caused by
incomplete suppres-
sion of unwanted side-
band (Method A) or
by r.f. leakage into
horizontal circuits of
’scope. 19— Double
trapezoid with audio
phase shift in test
set-up.

{19)
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Chart IV — Amplifier
Loading Characteristics.
Two-tone patterns taken at
the output of a Class B
linear amplifier with con-
stant drive and successively
heavier loading. Measured
input power: 20 — 90
watts; 21 - 135 watts; 22
-— 250 watts; 23 — 330
watts; 24 — 400 watts.

(23]

really represent a peculiarity in the test set-up or
the exciter but not in the final (Chart III).

Aside from the problem of parasitics, which
may or may not be tough one, it should be-possi-
ble without much difficulty to achieve the correct
linearity pattern by taking action as indicated
by the captions on the photos. It can then be
assumed that the amplifier is not contributing
any distortion to the signal so long as the peak
power level indicated by the test is not exceeded.
It is entirely possible, however, that good lin-
earity will be obtained only by holding the power
down to a level considerably below what is ex-
pected, or conversely that there will be signs of
excessive plate dissipation at a level that the
tubes should handle quite easily. In such cases,
some attention should be given to the plate
loading, as discussed below.

The several patterns of Chart IV were made
to show how loading affects the output and effi-
ciency of a linear amplifier. In the first two,
loading is relatively light and limiting takes
place in the final plate circuit. Reserve power is
still available in the driver, evidenced by the
fact that heavier loading on the final allows the
peak output to increase up to the optimum level
of the third pattern. With still heavier loading
the output ceases to increase but in fact drops
somewhat; even though the input power goes up
all the time, the efficiency goes down rapidly.
In the last two patterns, the driver is the limiting
element in the system, and the extra power-
‘handling capability of the final, due to heavier
loading, is wasted by inability of the driver to do
it justice. The following conclusions may bhe
taken:

1) For good efficiency, the final itself must be
the limiting element in the power-handling
capability of the system.

2) If the final is not being driven to its limit,

2 Reque, ““ Linear R.F. Amplifiers,”” QST, May, 1949.
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it should be loaded less heavily until such is the
case.

3) If the power level obtained above is less
than should be expected, more driving power is
needed.

There are several ways to tell whether or not
the final is being driven to its limit. One way is
to advance the drive until peak limiting is ap-
parent in the output, then move the oscilloscope
coupling link over to the driver plate tank and
see whether or not the same limiting appears
there. Another way is to decrease or increase the
final loading slightly and note whether the limit-~
ing output level increases or decreases corre-
spondingly. If it does not, the final is not con-
trolling the system. Still another but similar
method, suggested by Reque,® is to detune the
final slightly while limiting is apparent, and if
proper drive conditions prevail the pattern will
improve when the amplifier plate is detuned.

The intermediate and driver stages will follow
the same laws, except that the thing called
“loading’’ on a final is often referred to as “‘im-
pedance matching” when going between tubes.
More often than not, an apparent lack of power
transfer from a driver to its succeeding stage is
due to a poor match. Just as in Class B audio
service, a step-down type of coupling is required
between power stages, and the person who is
accustomed to the conventional piate-to-grid
coupling-condenser technique will be surprised
to find how effective it is to tap the driven stage
down on its tank -—— or otherwise to decouple the
system. For example, an 807 driving a pair of
811s requires a voltage step-down of about 3
or 4 to 1 from plate to each grid.

Dummy Load

For the suke of everyone concerned, linearity
tests should be kept off the air as much as possi-
(Conlinued on page 1£8)
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the Air

> SINGLE
SIDEBAND

So far as we (meaning V.H.F. Editor WIHDQ)
know, all of the 50-Me. s.s.b. work is confined to
the W1 call area, with Wls PNB, CGY and SCO
breaking the trail. As you can well imagine, it’s
a lonely sort of life, since reception is only possible
with crystal-controlled converters, aund the faster
tuning rate of 50-Mec. receivers makes it eusier
for stations to pass over the carrierless trans-
nissions. However, patience finally paid off for
WI1CGY, and he established the first long-hop
g.8.b. QSO on 50 Me. by working VE3AET via
aurora last March. Conditions were marginal and
changing fast, so extensive tests could not be
made, but there is some indication that the s.5.b.
fransmissions would be readable in aurora when
double-sideband a.m. is ot of the question.

3800 ke. They find it to be a good spot, and it
has the advantage of being tuned first by the DX
stations. Walt worked ZS6DW (3695) in Febru-
ary and ZS6KD (3690) in March, both around
8 p.m. Their currier could be heard on several
different occasions, but their modulation could
e heard only on the two nights when contacts
took place. Walt is sure that contacts will be
more frequent when these ZSs get their 8.s.b. rigs
going. WEEDD and WZJOK have also gotten
through to ZS.

W6GGM is using a W2UNJ exciter with 2I2263 in place
of the 6V6s, with a poeitive bias of about 30 volts on the
sereens, The idling current i low under these conditions,
of course, Zero screen bias has been tried, but the linearity
is not as good. Plate voltages up to 1000 have been used,
but with 500 volts there is plenty of drive for the p.p. 100THs.

At the recent IRE Convention in New York, Murray
Crosby delivered an interesting paper on exalted-carrier
reception aud mentioned the “product’ deteetor shown in
Fig. 1. No values were given, but £1 and R2 would be normal
grid leaks of 0.5 megohm or so, K4 would be a normal plate
load resistor for Vain audio service, and RsC1 an audio and
v.f. filter. R3 might require some selection, depending upon
the tube types that are used. The circuit is certainly worth
a try as a good detector for 8.5.b. or c.w. reception.

Ken Stiles, W2MTJ, passes along some useful tips to
those fellows who have built or are building WI1JEO-type
exciters (Nov., 1950, QS7', or current /{andbook). To quote

RFG AE b4

s

Pl
&
i

Output v
Fig. 1 -—"The Croshy “pro-
duct” detector. ‘The two sig-
nals, f1 and f2, are isolated by
cathode followers 171 and 172 and
mixed in f73. The biason F73,-F,
iz adjusted for minimum ampli-

::c! ]'cb

In a nice letter from Hans Alvim, LAG6]J, he
tells of his s.s.b. experiences. His first rig was a
phasing job running about 150 watts, and during
the year it was used his best DX was a VK. His
current rig is patterned after “SSB Jr.” (GE Ham
News, Nov.-Dec., 1950) and ends up with a pair
of 811-As on all bands, 80 through 10. The re-
ceiver consists of crystal-controlled converters
ahead of a BC-453 (German version) tuner.

At a dinner held in New York City in March
for the 8.8.b. gang, about 30 active s.s.h. operators
showed up, from W2, W3, W4, W6 and W8. The
only complaint about the otherwise wonderful
affair was that there wasn’t enough time for
everyone. ('redits for the arrangements und
thanks from everyone go to W2NJR.

W6GGM at Santa Cruz, ('alif., has some in-
teresting dope on s.8.b. out his way. Out there
they have been operating a great deal around

tude dctection. The filter Cz, Cz
and RFC attenuates fi and fa
and prevents their overloading
the andio amplifier.

R

his letter, *“ A number of fellows have trouble getting ade-
quate carrier suppression in the \WW1JEO exciter. The trouble
appears to be. that the erystal oscillator operates on one
mode of crystal resonance and the suppression crystal op-
erates on the other, with a consequent difference in fre-
«uencies of 500 cycles or more. A change in the ascillator
vircnit of the K% triode xection will take care of the situa-
tion. The arrangement in Fig, 2A, using a Picrce vscillator,
works fine at W2M'1'J and has been successfully adapted by
several others. Tt results in the oscillator frequency being
very close to the frequency of the suppression crystal. By
tuning (', the oscillator frequency can be set exactly in the
slot of the suppression crystul. No changes are required in
the remainder of the 6K8 circuit. ‘The oscillator injection
valtage obtained is udequate for several volts of audio input.
In my exciter I limit the audio input to 1 volt, however, to
zot the proper level for the two-tone test pattern.

“\Vhen the Pieree oxcillator was first used like this, the
amount of carrier at the output of the carrier-reinsertion
amplifier was inadequate, and a slight change was required
in the circuit, as shown in Fig. 2B. With this arrangement,
sutficient carrier reinsertion is obtained to be equal (at the
63N7 grids) to the component obtained with 1 volt of audio
input to the 6K8.

¥

Here is a station that is about as far from the average
as vou can find. W1OLL at Herndon, Va.. operated by
Jack Brown of crystal-lattice fame, is set up for only
two moder of communication: xingle sideband and
radioteletype! T'he transmitter runs a kilowatt to a
304'T'L. — rceeiving gear is a Super-Pro with provision
for erystal atabilization, a 20-ke. selectable-sideband
adapter, and a Panadaptor.

QST for



OSCILLATOR

Fig. 2 — Improvements for the WI1JEO crystal-filter
exciter suggested by W2MTJ

The revised oscillator circuit at A permits adjustment
G, of the oscillator frequency and consequently better
carrier rejection. Cp, 100-pufd. adjustable; Cz, 470
= wpfd.; Ri, 0.1 megohm; Ra, 20,000 ohms.
The revised oscillator circuit does not offer as much
voltagc available for carrier reinsertion, and the circuit
+300  of B gives more amplification. Ci, 47 uufd.; Cz, 0.01 pfd.;
(’3,0.001 ufd.; Ry and R4, 20,000 ohms; R2, 0.12 megohm;
R3, 1000 ohms, Rs, 0.2 megohm
Better sideband rejection is obtained by paralleling
additional crystals, as shown by the dotted lines in C.
OSGILLATOR Aﬁég?{gg G Examples of crystal-channel numbers (although these
- E_L don’t have to be used — any adjacent channels will be
6KE suitable) are: A4, 323; B, 322; C, 321; D, 320; E, 321,
, :\‘ edge-ground to raise frequency several hundred cyeles.
G s Rs  10qrid PS
81— SRFC 2R, of 6SN7 »
2R
e pression characteristic of the un-
{ 1 wanted sideband. With & little time
- spent in adding crystals, and retun-
ing C3 to obtain the best suppression
characteristic, it is possible to obtain
an average suppression of the un-
wanted sideband near 30 db. Czshould
T, be checked for optimum tuning each
s D time a crystal is added or changed."
2 T L —r——T Arnold King, W2JIC, recently
1B i i .L ! worked ZS6KD on 75 8.8.b., aud the
¢ Al N, 0 { ! antenna he used is an interesting one.
e B m N S 7 1 EJ‘II c Asshown in Fig. 3, it is a “turnstile”
1 ! ! ! antenna. These antennas are, of
H 1 ! T Cs i course, widely used in v.h.f. work.,
' : ! : H= Lo-- but this is the first instance we know
b e = of their being used on low frequencies.
C) They are practically nondirectional in

‘“The use of additional crystals in the filter has proven
beneficial, These crystals, placed in parallel with the normal
suppression crystals, will provide more uniform suppression
of the unwanted sideband and can even be used to control
the 0-200-cycle portion of the wanted sideband to obtain
a more desirable speech-equalization characteristic. The
additional crystals can be added either in parallel with the
sideband-suppression crystal, 4 of Fig. 2C, or in parallel
with the carrier-suppression crystal, C. Example crystal-
channel numbers ave given in the sketch, but any crystals
in the range can be used, provided they are for adjacent
chunncls and the same relationship is retained. The use of
multiple crystals results in a slight increase in capacity
across the transformer winding, and the transformer tuning
zondenser must be retuned when the crystals are added. 1t
should be noted that crystals of the two-digit series that fall
in the desired frequency range may also be used to fill in
between the three-digit-series crystals normallyfused. If
these are not available, the crystuls at hand can be edge
ground to fit them in where a hump is observed in the sup-

60’

60'

Side View

Top View

Fig. 3 — The 75-mcter “turnstile” antenna used at
W2JIC is only 33 fcet high at the center and 10 feet
high at the corners, but it works out very well. Points
A and B are fed with one length of RG-8/U cable and
points (¢ and D fed with another length a quarter-
wavelength (41 feet) longer. The two coaxial lines are
then connected in parallel at the transmitter and cou-
pled in the normal way.
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the Lorizontat plane.

The antenna changeover used at W2JJC is also quite in-
teresting, since it permits the use of the same antenna for
transmitting and receiving without the big change-over re-
lays usually associated with such practice. As shown in IMig.
4, a quarter-wave stub is shorted out when transmitting,

Antenna
Coupler
To Ant.
e
1
e !
Coax Line | 2
r To Final | %
"\ Amplifier i
I Ry1 = :I
To Revr. 1
Ry =

Iig. 4 —The duplexing system at W2JJC uses no
antenna relays in the usual sense. The feed line from the
antenna runs to an antenna coupler and is tapped across
a portion of the coil. A quarter wavelen'rth of coaxial
line (41 feet at 3995 ke.) tappcd off the main feed line
runs to Ryz and then to the receiver. On transmit, Ry2
disconnects the receiver and shorts the end of the
quarter-wave line, so that it has no cifect on trans-
mission. IDuring receiving periods the link from the
transmitter is shorted by Ky1.

but during reeeiving the stub feeds on through to the re-
ceiver. In Arny's set-up, Ry is a d.p.d.t. relay in which the
second circuit controls screen voltage to his 813s. Kya is also
a d.p.d.t. affair; the second arm swings a ground to either
exciter or receiver, for control of their respective circuits.
Both relays are operated by voice control. The quarter-wave
stub must be changed for each band, of course. -- B. 7,
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The 6BQ7 on Six and Two

Cascode-Type R.F. Amplifiers for V.H.F. Use

BY C. VERNON CHAMBERS,* WIJEQ

.H.F. men, always guick to employ new tubes
Vand techniques that will improve reception

at the higher frequencies, are now well ac-
quainted with the 6BQ7 low-noise dual triode
and the use of the cascode-type amplifier circuit.
This combination, the 6BQ7 and the cascode,
has already proven its worth while serving in
a v.h.f. converter ! and, as a result, it does not,
seem necessary to resing the praises of this hot
front end. Rather, we shall immediately com-
mence the description of a pair of simple r.f.
amplifiers that will add considerably to the
effectiveness of existing 50- and 144-Me. receiv-
ing equipment that may be deficient in signal-
to-noise ratio or gain.

Separate amplifiers were built for the two
bands because a good one-band job usually
outperforms a multiband unit that requires coil
changing. Simplicity of construction and align-
ment also go hand-in-hand with one-band cir-
cuits. Fortunately, this version of the cascode is
a conservative user of parts and, as u result, cost
need not be the factor that determines how many
circuits will be used for the job on hand.

Fach of the cascode amplifiers or ‘“direct-
coupled driven-grounded-grid” circuits, as they
are sometimes called, uses a 6BQ7 tube. *The
amplifiers are broadband affairs which ordinarily
require no retuning after the preliminary align-
ment has been made. Their gain is approximately
15 and 12 db. at 50 and 144 Me., respectively.
The signal-to-noise ratio compares favorably

* Technical Assistant, QST.

!t Tilton and Chambers, ** Using the 8RQ7 on 220 and 144
Me.."” QST. September, 1951.

with that obtained with any good triode am-
plifier and is superior to that of a pentode
amplifier having equivalent gain. An inexpensive
power supply i8 an integral part of the unit.

The Circuits

RBoth of the r.f. wmplifiers employ the circuit
shown in Fig. 1. The parts list that acoompanies
the schematic identifies the components having
one-band characteristics. In the circuit, (s and
Ly form a high-(' resonant tuner that is tightly
coupled to the input inductor, L, The output
circuit consists of capacitor (s, the upper section
-~ the part above the tup — of Lz und the output
link, L. A variable padder is used as Cg at 50
Me. and a fixed 2-uufd. ceramic is used as the
padder at 144 Me. If a ceramic trimmer having
a sufficiently-low minimum capacitance is avail-
able, it may be used as Cs at the higher frequency.
A Centralab type 822 trimmer having a minimum
capacitance of 1.5 uufd. will serve the purpose
nicely.

The amplifier circuits are made completely
stable by employing shielding -~ more about
this later — and neutralization. The neutralizing
circuit has a l-upfd. capacitor, ('s, connected
hetween the input grid of the 6BQ7 and the
lower end of the plate coil. When uscd with the
power supply to be described, the amplifier
tubes operate with low plate voltage and, as a
result, the tendency toward self-oscillation is
extremely slight. In fact, the circuits will not
take off without neutralization under some
conditions of loading. However, the noise figure
is improved slightly by neutralization.

The power supply for the amplifiers uses a

The 50- and the 144-Mec.
r.f. amplifiers are at the
right and the left ends of
the «chassir, respectively.
The power transformer is to
the rear of the filter capaci-
tor and the control switch is
centercd on the front wall of
the assembly.

q
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R.F.AMPLIFIER

68BQ7

2,

L L
Supply To 144-Mc ! 2
" — e
) S8 6BQ Cs

|ll I___
9

\'u

S A ],:

+150Y. DC. Cs

Flg 1— Cu-cu_lt diagram of the 6BQ7 amplifier unit.

Cy, Ca, (,.a. Cy — 0.001.pfd, disk ceramic.
Cpa, Cap~— Dual 20-ufd. 250-volt-wkg. elcetrolytic
(Mallory FP-217).
.q — 15-upfd. variable (Millen 20015).
Cs — 1-upfd. silver mica.
Cig —~ 50 Mc 4.5-25 upfd. ceramic trimmer (Centralab

22).
144 Mc.: 2-pufd. ceramic (Erie Ceramicon).
R "2 ohms, 14 watt.
Ra — 3300 ohms. }/o watt.
Rg — 100 ohms, /4 watt.
R4 —0.47 megohm 15 watt.

R — 1000 ohms, 14 watt. .
Li — 50 Mc.: 6 turns No. 20 tinned, 54-inch diam., 54
inch long (B & W Miniductor .No 3007).

144 Mc.: 3 turns No. 16 enam., #%-inch diam.,
turns spaced wire diam.
I3 — 50 Mec.: 11 turns No. 20 tinned, $4-inch diam.,
11/16 inch long (B & W I\Imlductor No. .50()7)
144 Mec.: 5 turns No. 16 enam., $3-inch diam., }5
inch long.

TV booster-type power transformer, an inex-
pensive selenium rectifier and a resistance-capac-
itance filter. This supply delivers approximately
160 volts at the ecurrent drawn by a single
6BQ7, furnishes 6.3 volts a.c. for the amplifier-
tube heaters, und can be put together for less
than five dollars. A.c. input to the power trans-
former is controlled by 84 and section Sip is a
heater switch used to activate either one of the
r.f. stages.

13— o0 Mec.: 14 turns No. 20 tinned, }4-inch diam.,
7% inch long, tapped at 3 turns from Cs end.
(B & W Miniductor No. 3003).
144 Mec.: 6 turns No. 14 tinned, 34-inch diam., 5
turns spaced diam., last turn adjustable, tapped
1 turn from Cs end.

I.4« — 50 Mec.: 3 turns No. 22 enam. wound around Ls

just ahove the tap.
Mec.: 2 turns No. 18 enam., 34-inch diam.,

msmed between 4th and 5th turns of La.
J1 — Coaxial cable conncctor.
RFCi, RFC2~-50 Mc.: 8 turns each No. 18 enam.,
close-wound (bifilar) on 3/16-inch diam.
144 Mc.: Same as above only 5 turns each.
S1a, SiB — 3-pole 3-position selector switch with one
section unused (Centralab 1407).

SRy — 20§ma. selenium rectifier (Radio Receptor Corp.
8Y1)

‘Tt — Power transformer: 150 volts r.m.s., 25 ma.; 6.3
volts, 0.5 amp. (Merit P-3046).

Construction

An aluminum chassis measuring 2 by 5 by
7 inches is used us the base for the amplifier
assembly. Naturally, a smaller chassis may be
used if the constructor is interested in only one
of the preamplifiers. 'Cop and bottom views of
the unit show how the r.f. circuits are laid out
to the right and the left of the supply components.
If the 6BQ7 tube sockets are set back two inches
from the front wall of the chassis, there is ample

A bottom view of the
amplifier nnit showing the
input and the output con-
nectors mounted on the rear
wall of the chassir. Power
supply components are cen-
tered in the chassis.
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room for mounting the input coils between the
sockets and the antenna tuning capacitors. The
antenna coils, Ly on the diagram, are mounted
directly on the terminals of the panel-supported
variable cupacitors and the pgrid inductors, L,
are soldered between the No. 7 prongs of the
sockets and grounded soldering lugs. As seen
from the bottom view, the heater r.f. chokes are
connected between the sockets and the tie-point
strips which are located to the left of the sockets.

The 50-Me. plate civcuit has the inductor
mounted on the ceramic trimmer, (‘z. In turn,
(’g is supported away from the underside of the
chassis by means of metal pillars and 4/40 hard-
ware. A 9%-inch hole is cut in the chassis directly
usbove the capacitor, thus making adjustment
from the top of the chassis possible. The 144-Me.
plate coil is supported at the plate end by prong
No. 1 of the tube socket and at the other end by
a tie-point strip, which is in turn mounted to the
rear of the socket.

Flashing copper is used as the shielding be-
tween the input and the output circuits of the
amplifiers. This material can be obtained at most
hardware stores and can be easily cut into [-inch
squares with the aid of tin-snips and then soldered
to the center posts of the tube sockets by using
a soldering iron of ordinary weight.

Testing

‘The power supply should be tested with the
amplifier decoupling resistors, R5, disconnected
from the junction of R, and C.p. Under this
no-load condition, and with S; set to deliver
115 volts a.c. to T, the output voltage of the
supply should mecasure approximately 200 volts.
If the resistors are now connected in place and
the supply again turned on, the output voltage
should drop to approximately 160 volts after
the 6BQ7 (whichever one happens to be in use)
has warmed up. Cathode voltage for the am-
plifier tube should measure about 3{ volt if the
circuit is not oscillating. If there is any doubt
about the stability of the circuit, it is advis-
able to insert & 10- or 15-ma. meter in series
with K5 so that plate-current behavior may be
examined. If the current does not remain stu-
tionary at approximately 6.5 ma. when the grid
coil is touched, it is an indication that the
neutralization is not complete. Lack of neutrali-
zation at 50 Me. is corrected for by repositioning
the tap on L3 and at 144 Me. by adjusting the
spacing between the last two turns of L.

There should be no difficulty in lining up the
50-Mec. amplifier if a test signal is available. It is
only necessyry to peak the input and the output
circuits at the approximate center of the band
by means of the variable capucitors. Input and
output coupling will be proper if the output
link is tightly coupled to Lz and if the antenna
coil is placed as close as possible to the grounded
end of L.

"The 144-Mec. amplifier is a little more difficult

2Tilton and Chambers, ** Crystal-Controlled Converters

for V.H.F. Use,”” QST, September, 1950. Also Radio
Amateur’s Handbook, 1952 edition.
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to align and, if a4 grid-dip meter is available, it
should be used to check the resonant frequency
of La and L3 These inductors should be made
to resonate ut the center of the band by either
closing or opening the spacing between turns.
[t is advisable to have the plate-voltage lead
disconnected and the heater-voltage line applied
during these adjustments.

After the 144-Me. circuits have been resonated,
the over-all frequency response may be flattened
by adjusting the coupling to the input and the
output circuits.

The gain figures mentioned earlier were made
while using the amplifiers ahead of the crystal-
controlled converters described at an earlier
date. !, * The antennas emploved were fed with
300-ohm line and 75-ohm couxial cable was
used between the amplifiers and the converter
input circuits. A separate power supply capable
of delivering up to 250 volts may be used if
desired. The gain of the amplifiers may be
slightly higher at the increased voltage.

Ago |

this montlz
i

May, 1927

. Giovernment radio regulation is rapidly stabilizing
and amateurs are warned to observe the band limits which
have now become enforeable law.

** Kmergency ‘Transmitters,’”’ by Rufus P. Turner,
1 AY, stresse= the need for such auxiliary appuratus in every
truly progressive amateur installation,

. . . Asinple low-power transmitter nsing UX-171 tubes
in a self-rectifying Hartley circuit is detailed by Assistant
‘Technical Editor Harold P. Westman.

. . . Commercially-available relays applicable to amateur
gear are listed and described by Technical Editor Kruse.

. Performance of the (IX-852 T-type transmitting
tube iy thoroughly discussed by Mr. Kruse.

. For good results at low cost, S. E. Hall's article ou
electrolytic rectifiers recommends the use of sodium bi-
carbonate #s the electrolyte.

. It's false economy, writes 2PF, to use fiftcen-dollar
150-200-meter crystals for harmonic operation in lieu of
80-meter crystals selling for ten dollars more.

A Five-Meter (!Q Party is announced, its object to
atlmulate activity in this range.

. Seattle’s TBB has logged the 5-meter test transmis-
sions of 2EB, Jamaica, L. ., N. Y. Oscillating detectors
with single stages of audio were used by 9K HT and 9BVC
to copy 2EB's signals.

. . . The widely-held belief that 20 meters is strictly a
daylight band is being dispelled by numerous reports of
X worked at night.

. A letter from Karl E. Zint, radio operator aboard
Zane Grey's vacht Fishermun, thanks amateurs for out-
standing service in the handling of DX traflic.

. INF and 94DMJ are described and pictured as typi-
cal up-to-date amateur stations of the day.

14,350-14,400 KC. WITHDRAWN

Kffective April Ist, to conform to the
new Atlantic City table of allocations,
the amateur 20-meter band was modified
by I'CC to read 11,000-11,350 ke. The top
50 ke. is withdrawn from amateur use.
See *“Happenings® in this issue for more
details.
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Tuning Two Meters on the Car Receiver

A Crystal-Controlled Converter for Civil Defense

BY JAMES H. CREUTZ* W2PMQ

expressly for operation in the two bands ear-

marked by the FCC for civil defense com-
munications — 145.17 to 145.71 Mec. and 146.79
to 147.33 Mc. These frequencies are covered
completely, tnerely by tuning the automobile
broadcast recciver over the range of 540 ke.
to 1080 ke. This makes it quite practicable to
enjoy, during 2-meter mobile operation, the ease
of tuning and the frequency stability afforded
by a broadband crystal-controlled converter. The
converter is simple; its three tubes draw only 20
ma. at 150 volts, which even the garden-variety
of automobile broadcast receiver can spare.
Voltage regulation is not necessary.

Tms 2-meter mobile converter was designed

Simultaneous Tuning

The trick of tuning two bauds, each 540 kc.
wide and sepurated by 1080 ke. on a broadcast
receiver having a total coverage of only a little
over 1000 ke., is accomplished by simultancous
tuning of both bands. The converter and auto-
mobile broudcast recciver constitute a double-
superheterodyne receiver in which tuning is ac-
complished by varying the first intermediate

frequency (tuning the broadcast receiver, in

" other words). Fixing the converter mixer injec-
tion frequency at 146.25 Mec. permits the con-
verter to transform all frequencies in one of the
desired bands, from 146.79 to 147.33 Mec., into
frequencies from 540 ke. to 1080 ke. which the
hroadcast receiver can select. {In this function
the received frequency is higher than the injection
frequency.) Simultaneously the converter mixer
is transforming all frequencies from 144.71 Me.
to 145.17 Mec. into frequencies from 540 ke. to
1080 ke. which the broadcast receiver can select.
{In this function the received frequency is lower
than the injection frequency.)

¢ By selecting the frequency of 146.25
Me. for the crystal-controlled oscillator
of this little converter, it is possible to
tune the Lwo c.d. bands of 115.17 1o
145.71 and 146.79 to 147.33 simultane-
ously by tuning the car b.c. receiver from
510 to 1080 Lke. T'his system not only per-
mits a converter of very small dimen-
sions, but also provides excellent fre-
quency stability and ease of tuning su-
perior to any other system. As the
photographs show, the construction of
the unit is simplicity itself.

other the image frequency. The receiver would be
deseribed us s superheterodyne in which the
image ratio is very poor. But inasmuch as the
images are within a desired band of frequency
coverage, this is an asset rather than a liability.
The first intermediate frequency (in the broad-
cast band) is so low with respect to the very-
high-frequency signal being received that one
cannot say which is the desired frequency and
which is the image frequency. Both are received
with essentially cqual strength, considering that
the fixed tuned circuits in the r.f. portion of the
converter can'’t discriminate much against signals
a few hundred kilocvcles apart. The sclectivity
of the entire system, of course, is most excellent,
for the broadcast receiver provides not only the
tunable first intermediate frequency but also the
selective fixed sccond intermediate frequency
(455 ke. or so) of the double-superheterodyne re-
ceiver.

Using this system, of course, one cannot de-
termine which of two frequencies is being re-
ceived; conceivably a station on 145.17 Me.

Normally, one of the two frequencies
being received simultancously would be
called the desired frequency and the
T*R.F.D. No. 1, Box 199, Red Bank, N. J.

¢

‘Top view of the two-meter
crystal-controlled converter.

L2
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Construction

The converter is constructed
in and on an aluminum box
meusuring 2}{ by 214 by 5
inches. T'ubes and tuning
siugs are mounted on one side,
the overtone crystal and con-
trols to vary the inductance
and capacitance of the oscilla-
tor circuit are mounted on
oue end, while a five-prong

AAMAA.

AAAAA

Sy
o
o

[}

Fig. 1 — Circuit of the 2-meter mobile converter.

Rs — 0.22 meyohm, !5 watt.

Rio — 5000 ohms, 10 watts, wire-wound
(in car receiver).

Ci, €2, Cay G4, Cr, Cx, Cu—
(.005-ufd. disk ceramic.

Cs — 50-upfd. ceramic.

(g — 0.001-pfd. paper.

Cy — 50-pufd. midget variable.

Cro — 100-ppfd. ceramic.

R1 — 270 ohms, !4 watt.

R2, R3, Ro — 1000 ohms, 14 watt.

R4 — | megohm, !4 watt.

Rs —- 0.1 megohm, Y4 watt,

Re — 3300 ohms, 1 watt.

R7 — 1000 ohms, 15 watt.

L1 —3 turns No.

L3 — 7 turns No.

tal end.

could be QRMd by a station on 147.33 Me.
Activity on 2 meters is seldom so great that this
will happen.

Circuit

Fig. 1 shows the simple circuit of the converter.
A 6AKS5 is used as an r.f. amplifier stage, peaked
at approximately 146 Mec. and broad enough to
give essentially constant amplification over both
of the bands. The mixer stage is a 9002, chosen
primarily because of its low plate-current drain
and quiet mixing characteristics. A 6J6 is used
as an overtone oscillator and harmonic amplifier.
This circuit may appear tricky to the Novice,
but ample data on it have appeared in QST and
The Radio Amateur's Handbook, since the original
QST articles in October and November 1948, to
make it a common tool of the v.h.f. enthusiast.
The first scction of the 6J6 dual triode is a
regenerative oscillator using an overtone crystal;
the second section is operated as a frequency
multiplier.

The particular crystal used here is a conven-
tional commercial 14,625-ke. crystal. It is a
third-overtone oscillator, with a fundamental
frequency of 4875 ke., and is intended to oscillate
on its third overtone of 14,625 ke. for doubling
into the 10-meter band at 29,250 ke. However, it
oscillates freely on its fifth overtone, 24,375 ke.,
in the first section of the 6J6. This frequency is
multiplied six times in the second section of the
6J6 stage, giving output at a frequency of 146.25
Me.

50

Cn RB
T3

) tapped 1 turn from ground end.
Lz — 2 turns No. 18, }4-inch diam.

tapped approx. 2 turns from crys-
Ls—2 turns No. 18, Li-inch diam. All

turns spaced approx. diameter of
wire. See text regarding iron slug.

plug is mounted on the other
end for both input and output
connections, Over-all dimen-
gions are 214 by 4¥ by 7Y%
inches. The entire unit is
plug-in, which proved to be a
very handy feature in the
carly design, test and debug-
ging stages. The converter
plugs into a tube socket
mounted in a much smaller
box to which antenna input
and output, 6-volt, and 150-
volt leads are run. No trouble
was encountered in placing
2-meter antenna input and
broadcast-frequency output
connections side by side; how-
cver, other builders of similar
eyuipment may prefer con-
ventional coaxial connectors
for antenna circuits.

The bottom view of the converter shows the
favout of parts. Mounted on the end near the cry-
stal socket are €9 and Lz. The 6J6 socket can
be scen near C'y, Nearest coil to L is coil Lsand ad-
jacent to Ls is Lg. Sufficient stray coupling exists
between Ly and Ls to provide oscillator injection
without using a separate capacitor.

Coils Ly, Ly and L4 are made of stripped No.
18 solid copper tinned hook-up wire. They are
air-wound, supported at their ends by either
convenient tube-socket terminals or small stand-
off insulators. These coils are slug-tuned by
separate powdercd-iron slugs mounted to the
chassis. This method of construction is ad-
mittedly a junk-box solution; use of efficient
slug-tuned forms is recommended.

The top view shows the tube location from
left to right (crystal end to plug end) as 6J6,
0002, and 6AKS

Resistor /230, not shown, necessury to Jdrep the
operating voltage for the converter to approxi-
mately 150 volts, is located in the car receiver.

L

18, -inch diam.,

22
Ly

44-inch diam.,

Testing & Alignment

A grid-dip meter, high-frequency receiver, 2-
meter receiver, and broadcast receiver are used
in testing and aligning the converter. Operating
voltages are furnished by the hroadcast re-
ceiver. The grid-dip meter is not absolutely es-
sential, hut the ham who builds his own tuned
circuits finds it eliminates many hours of cut-and-
try.

Getting the overtone oscillator to work is the
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Bottom view of
the two-meter con-
verter. All coils are
provided with
iron-core slugs for
adjustment,

¢

first, job. The proper L/C ratio in the tuned
circuit, Li;Cy, is of extreme importance for proper
crystal-overtone opecration. Use of the grid-dip
meter, pruning of L3 und adjusting Cg are neces-
sary until the following conditions are met:

a) The tap on L3 is approximately one third
of the way up from the crystal end of the coil.
(A little less than one-third worked best in this
particular case; tap two turns up on a 7-turn
eoil.)

b) Lz and (‘g tune to 24.375 Mec. with the
slug of L3 in approximately the mid-position of
the coil and C§ approximately half meshed. This
permits making necessary variations in both L
and (' while retaining the same resonant fre-
(uency.

The use of the slug-tuned coil for Lj usually
eliminates the need for changing the position of
the coil tap. If adjustments do become necessary
in the coil turns or tap, keep in mind that only
the plate portion of the coil is tuned by Cy (in
series with Cg) and that the crystal portion of
the coil is a feed-back winding. Changes in
position of the taup will change both the circuit
tuning and the amount of regeneration.

Measuring grid current with a milliammeter
between the ground end of f; and ground is
probably the best way to get an indication of
proper oscillation. Tune Cy through its range
until a sharp rise is detected in grid current,
indicating that the stage is oscillating. Monitor-
ing the oscillator signal ‘on a receiver tuned to
24.375 Me. is almost essential. The circuit should
be adjusted until the stage oscillates at 24.3 Me.
and no other frequency. There should be only
one point in the tuning range of Cy at which
any oscillation occurs; if there are more, the
crystal is not controlling the oscillations. ‘I'une
the receiver back and forth around 24.375 Me.;
if several signals (birdies) are heard, change the
setting of the slug in Lz and try again for one
point of oscillation.

When the oscillator is working properly, a
clean, strong signal will be received at 24.375
Mec. and at no other frequency. (There should
he no output at 4875 ke.; the lowest radio fre-
quency generated is 24.375 Mec.) The crystal will
“plop” into vscillation each time voltage is ap-
plied. If the stage refuses to oscillate imme-
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diately upon application of plate voltage, vary
the position of the slug in Lj slightly and retune
('g for resonance.

L4 can be tuned to 146.25 Mec. by setting
2-meter receiver to that frequency and adjusting
the slug for maximum S-meter reading. One
caution — it is possible to pick off the wrong
harmonic in the multiplier section of the 6.J6
and the best insurance against this is to construct
L4 so that it resonates at the proper frequency
by using a grid-dip meter.

Ly and Ly are tuned for maximum signal
response at 145.5 and 147 Me. respectively;
their peaking will be quite broad.

Installation

The converter is installed under the dash of
the author’s car, adjacent to other receiving
equipment for other amateur bands. The usual
mobile receiver suggestions apply, with especial
veference to filtering out vibrator hash from the
car-receiver power supply. A series-type limiter,
installed in the car receiver, is helpful.

Operation

‘The converter has performed satisfactorily in
local 2-meter mobile work for a period of several
months. In mobile use, the converter and car
receiver do not constitute as sensitive a receiving
system as a good home receiver, but this is a
problem common to all mobile work. When the
csonverter is used in the shack, and fed into a
sensitive broadeast receiver, reception is ex-
cellent.

— Answer fo QUIST QUIZ on page 10—
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“How's My Modulation ?”

[F you've tried to work the weak ones on 50
L Me. and higher, you have long since discov-
ered that all too many v.h.f. stations are deficient
in the modulation department. On lower fre-
quencics, where signals are peeled off in layers,
it has become almost mandatory to keep modu-
lation characteristics in topnotch form. But the
v.h.f. man, whose principal enemy is the noisc
level rather thau other stations operating on the
same frequency, tends to be satisfied if his nearer
neighbors copy him well and report his signal of
zood quality.

He may sound fine to the fellows who receive
him 59, but what happens at the outer edge of his
overage, when the signal is but a few decibels
above the noise level? The chances are good that
he is onc of the many who would be reported as
R2 85, if the truth were always told in giving
signal reports. In the Connecticut Valley this
sort of speech is known as ““ Boston Modulation
hecause of the many scemingly unmodulated
earriers that are heard when 6- and 2-meter
beams are aimed to the northeast. But insufficient
modulation knows no gcographical barriers, and
the brethren of Beantown are probably no worse
or better than any other group of voice operators.

From San Francisco comes a similar complaint,
and a simple answer. W6MHF says he hears
countless S5 signals on 144 Mec. that are com-
pletely unrcaduble —- something that never need
happen if some care is taken along the following
lines. Deficient modulation can arise from many
sources, but it usually narrows down to one or
more of these factors:

1) Insufficient modulator power.

2) Careless microphone technique.

3) Improper operation of the r.f. portion of
the transmitter.

The hrst i least likely. Most ’phone men have

K For more on chppmz and filtering theory and practice,
see The Radio Amateur's Handbook chapter on specch
ampliiers and modulators. Also, Bruene, ‘*High-Level
Clipping and Filtering,”” Nov., 1951, QST, p. 18, and Bruene,

enough audio — if they would only employ it
properly. But as W6MIIF points out, just being
able to modulate 100 per cent on peaks is no guar-
antee of good modulation. Kven if the equipment
is sct up carefully with a ’scope, hitting 100 per
cent only on occasional peinks may leave you with
an average modulation level as low as 10 per cent.
The peaks are but a small part. of the audio power,
and unless you do something to bring up the
average modulation level, you're not going to be
readable under adverse couditions.

The way to do this is with some form of clip-
ping that will keep the peaks from rising too
high, but hold the modulation valleys in betwecn
up to u respectable level. Such devices need not
he complicated. W6MHF suggests a clipper that
may be installed readily in the popular SCR-522,
the war-surplus workhorse that is nearly standard
equipment on 144 Me. It is nothing more than
a power-amplificr pentode with low screen volt-
age, installed in place of the usual 6587 driver.
Rewire the socket connections according to Fig.
1, using the same bius resistor, by-pass, and plate
teed choke as before. A 6J5 speech stage should
be added for a carbon microphone, or a 6SJ7 for a
crystal microphone. The clipper tube can be
either 1 6F6 or a 12A6, with suitable heater
voltage.

If the plate choke, No. 126, is retained in the
clipper plate circuit an RC filter is used to prevent
high distortion. A 100,000-ohm potentiometer
can be substituted for the 50,000-ohm resistor
shown, to provide adjustable frequency response,
and reduce the tendency to splatter that results
from unfiltered clipping.! The coupling condenser
ahead of the clipper should be small to attcnuate
lows.

With the extra stage the gain will be increased,
and so will the tendency to feed-back. A v.h.f.
choke can be inserted in the clipper-tube cathode
circuit to cut down r.f. feed-back troubles. The
gain should be set 8o that with close talking there

“Notes on Speech Olipping and Vilterine,” Mar., 1952, 18 considerable clipping. Because thg signal sounds
QST, p. 54. 50 much louder than the conventional 522, the
6FGor I2A6 "

1

0.02 = 300 ’

No.

126 . ’ . .

100K Fig. 1— Schematic dia-

gram of the WOMHT speech

clipper for use in the SCR-522.
Where no values are given for
parts these should be sclected
to suit the specch- amphﬁcr
tube to be used. Constants in

VVVVY
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the RC filter in the clipper
tube plate circnit can be ad-
justed for the desired fre-
(uency response.

QST for



user of this clipper method will he accused of
overmodulating, but nspection of the actual
speetrum of the signal should show no appreciable
extra bandwidth or splatter, if the constants in
the clipper plate circuit are properly adjusted.
The audio level, however, should be equal to or
better than that of signals as much as 2 to 3 S-
unite stronger in carrier level. As Dave points
out, it should accomplish the same as increasing
power by a factor of 10 to 20 times — the equiva-
lent of running 400 watts to a 522!

So much for modulator power. The best audio
system in the world is not going to provide &
readable signal if we use it carclessly. Many c.w.
operators take great pride in their fists, practicing
endlessly to achieve perfection, but how many
'phone men pay any real attention to their micro-
phone technique? Mumbling, careless pronuncia-
tion of words, large variations in voice level, dis-
tractions in the form of hackground sounds — all
these things lower the readability of u ‘phone
signal.

Very few ham shacks are treated for acoustic
quality. Tulking a foot or more from the micro-
phone ig fine in a broadcasting studio, but it
is out of place in a ham station. The TV sct
running in the next room, the honking horns of
passing cars, or the thousand-and-one fumily
noiges that arc part of every home have no place
in the signal to be transmitted by a good 'phone
station. Unless you have a quiet shack, acousti-
cally treated, form the habit of talking close to
the microphone. Set the gain for proper modula-
tion level when speaking within an inch or so of
the microphone — then talk that way, alwavs.

Learn to talk at a fairly constant level, and to
enunciate clearly. Proper microphone technique
pays off in solid communication, and it makes
contact with your station a more pleasant ex-
perience for the fellow at the other end.

Last but not least, ussuming that the points
above have been taken into account, we must
still be sure that our r.f. amplifier is operating
correctly if we are to have good readable modula-
tion. Too many final stages, particularly on the
v.h.f. bands where grid drive comes hard, are
operated with insufficient excitation, making
linear modulation impossible. If the rig is low on
grid drive, lightening the load a little may make
it possible to modulate fully and correctly.

Make sure that the tinal-stage tubes are op-
crating according to their ’phone ratings as to
¢rid drive and screen voltage, if any. Be certain
that the final is completely neutralized. Beg,
buy or borrow an oscilloscope and check the signal
with it. Learn what 100 per cent modulation,
as indicated on the ’scope, looks like on your
meters; then stay as close to that level as you can
at all times. Most of us strain to get the last watt
out of our rigs and into the antenna: a similar
attention to the characteristics of our modulation
systems might be a lot more logical.

A 'phone signal should be solidly readable if
the carrier is one S unit above the noise level,
but probably not more than a third of the signals
heard on the v.h.f. bands meet this specification.
A fair percentage of them actually have to be
four or five S units above the noise before their
modulation begins to amount to anything. Which
group are you in?— K. P. 1.

Note on S W.R.

IN adjusting an antenna coupler to obtain a
1 to 1 standing-wave ratio in a coax link to
the transmitter, it sometimes happens that the
best possible adjustment does not bring the meter
reading down to a null. This could be caused by
insufficient matching range in the antenna
coupler, or might even be chargeable to a faulty
s.w.r. bridge. However, there is a good possibility
that the trouble is impure r.f.

One of the first things that should be done
after building a resistance-type s.w.r. bridge
is to check it with a noninductive resistor of
value equal to the impedance for which the
bridge was designed. If a good null is obtained
the bridge is OK. In making this kind of cheeck
it does not matter if more than one frequency is
present in the r.f. applied to the bridge, because
the test resistor has little or no frequency con-
sciousness.

An entirely different situation exists when
the bridge is used to check a transmission line
that feeds an antenna, either directly or through
an antenna coupler. The load in this case is
definitely sclective, and it ¢can be made to look
like a desired value of pure resistance only at one
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frequency or over a small band, in terms of per-
centage. If the r.f, applied to the bridge contains
more than one frequency -— for example, har-
monics — the s.w.r. at the ‘“off”” frequencies
usually will be very high, and a relatively small
voltage will give a good-sized meter reading.
Since adjustments to the coupler or antenna
matching system have little effect at any fre-
quency other than the operating frequency, the
bridge gives a false indication.

Troubles of this sort are mast likely to occur
when the output stage in the transmitter is a
frequency multiplier, or is a straight amplifier
connected to a frequencv-multiplier driving stage
in such a way that either a submultiple or a
harmonic of the output frequency can be ampli-
fied and applied to the bridge. A check with a
crystal-detector wavemeter at the final tank will
show whether a frequency other than the desired
one is present in appreciable amplitude. Tf so, u
tuned trap can be inserted in the line between
the final stage and the bridge to take it out. The
wavemeter check should be made with the am-
plifier operating at the power level that gives a

(Continued on page 128)
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Eighteenth ARRL Sweepstakes Results

results of a Sweepstakes that did not follow
A4 the old tradition of high scores and shat-
tered section and contact records. Like all previous
frays, the 17th SS started out with a bang only
to have an unlucky stroke of fate intervene. Dur-
ing the second week-end contest period atmos-
pheric storms descended on many areas and put
numerous contestants off the air. The need for
providing emergency «¢ommunications caused
~ountless SSers to forego the pleasure of contest
‘operation. During the 18th SS conditions were
much different, und better. Once more we are
able to report a snappy contest in the old tradi-
tion — complete with both score and contact
records that provide a challenge to future partici-
pants. More about that later!

-[Am‘ vear it was our unhappy task to report the

Winners

Competition for awards is, under the Sweep-
stakes rules, among amateurs in each ARRL sec-
tion. The SS is really 144 contests rolled into one,
gince that many certificates are offered for the top
'phone and c.w. scores. A total of 1063 entrics
was received in the Eighteenth SS, 861 from brass-
pounders and 202 from the ’phone contingent. In
the c.w. category, 72 individual section awards
are being made. Among the 'phone entrants, 64
are receiving certificates. The winners are those
first-listed in each section tabulation under the
heading ““Scores.” All contestants will certainly
join in extending a sincere ‘“well done” to these
18th SS champions for their fine performances!

Sections Worked

All of the League’s 72 scctions were active in
both the ’‘phone and c.w. portions of this SS.
Working all scctions always is a notable accom-
plishment in any contest, and especially in one as
ficrcely competitive as the Sweepstakes. Deserv-
ing of a special place of honor in the SS Hall of
Fame for making a clecan sweep of all 72 were the
following: on ‘phone — WI1ATE, W3DHM,

C. E. Smith, W9ZTO, won thc Wisconsin section
’phone award and entered the highest ’phone score
from the W9 call arca.

WeQEU, WSLIO, WSREU, WSUKS, W8VQD
and WOPRZ; on e.w.— W3BES, W3GAU,
W4KE, W5GEL, W6BJU, W6EPZ, W6MHB,
W7FBD and WSIOP.

Fourteen contestants missed bul one seetion,
and also deserve special mention: on ‘phone —
W3LTU, W3PWR and W5KC; on ew.—
W3JTK, W3KT, W4BGO, W4KFC, W5CA,
W6EAE, WeWIP, W7KEV, WITKX, KH6TJ
and VE3SR.

C.W. Highlights

How high is the ceiling on SS scores and con-
tact totals? In the report covering the 1947 fracas
we ventured a guess that the saturation point had
been closely approached with 4 score of just over
150,000 points and a contact total just over 900.
The following year along camne a half dozen con-
testants to smash the previous score record and
two SSers to top the 1000-contact mark! Needless
to say, we have long since heen cured of any
tendency to make predictions about the capa-
bilities of our SS experts. Instead of predicting
saturation points, we are now given to wondering
who will be the first operator to top the 200,000-
point mark. That goal was almost reached in this
SS by a West (loast operator, Jim Maxwell,
W6CUF, who set a new c.w. score record of
191,250 points, worked all scctions and had 1064
contacts while operating W6BJU. Jim is an 18-
year-old lad who, it is reported, was participating
in his first SS. Hearty congrats, Jim, on a superb
operating performance thut certainly will give the
old-time SS experts something to think about!
Here's the equipment line-up used at W6BJU:
transmitter, VFO-6V6-parallel 807s; receiver,
7HA-2; uantennas, 3.5-Mec. long wire, 7-Mec.
ground plane, four-clement 14-Me. rotary.

Second highest reported c.w. score was that of
contest master Jerry Mathis, W3BES — 181,980
points from 1011 contacts and all scctions worked.
The SS rig in Jerry's shack consisted of an HT-18
exciter driving either of two amplifiers, an 829
Florida Beverley  Cavender,

Eastern entrant

‘W4CKB, chalked up 802 contacts and worked 70 scc-
tions to win the c.w. award for his section.




or an 813. The receiving was taken cure of by an
NC-101X and an HQ-129X.

If you're a regular reader of SS reports, you'll
recognize the call W3DGM as that of an SSer
who always is in the high score brackets. Mel
came through in this shindig right on the heels of
W3BES with 181,125 points, 1050 QSOs and 69
sections. His transmitter was an HT-18 driving
p.p. 8078 and the receiver an NC-100XA with
preselector.

Following the three highest scores with totals
over 125,000 were W4KFC 172,175, W6WIP
168,359, WSIOP 156,816, WORQM 155,488,
W7PGX 149,975, WOTKX 148,390, W7KEV
147,858, W3ALB 144,550, W3GAU 139,410,
W@YCR 138,635, W4CKB 138,425, W9OLU/4
138,173, W5GEL 135,792, W4BGO 132,859,
W3JTK 132,770, W9FOI 131,750, W3FQZ 131,-
100, WSRSP 130,463, WSCEG 129,975, WOWFS
128,188, W4SZY 127,500, W3GHM 126,098,
K2USA 125,388.

The following were the high scorers in each
licensing area: W1LVQ 105,274, K2USA 125,388,
W3BES 181,980, W4KFC 172,175, W5GEL
135,792, W6BJU 191,250, W7PGX 149,975,
WSIOP 156,816, WORQM 155,488, WOTKX
148,390, COSBL 11,900, KH61J 68,160, KL7WC
15,272, KP4LN 62,806, KZ5CW 2280, VE1TR
53,105, VE2IT 41,374, VE3AGX 78,041, VE4RW
35,496, VE5QZ 100,013, VEGEO 62,169, VE7JO
68,475, VESBK 4200.

Leading all contestants in number of contacts
was Larry LeKashman, WSIOP, with a new all-
time record of 1100 QSOs. Larry knocked ’em off
at the rate of 27.5 per hour, an impressive per-
formance and one that gives the experts a fancy
mark to shoot at in the next Sweepstakes! Follow-
ing, with 800 or more contacts, were W6BJU
1064, W3DGM 1050, W3BES 1011, W4KFC
972, WGWIP 952, WQRQM 893, W7PG}x 873,
WﬂTKX 836, W3ALB 826, W@EYCR 825,
W4CKB 802, W9OLU /4 802.

‘Phone Highlights

For the third time since SS competition was
resumed after World War II, Pete Onnigian,
W6QEU, tallied the top ’phone score. High man
in the 1948 and 1950 contests and holder of the
all-time ’phone contact record (854 QSOs in ’50),

A total of 80,730 points, 451 contacts and a clean
sweep of all sections made F. 5. Harris, W8UKS, the

fifth highest *phone scorer and Ohio 'phone winner.

Pete swept through all sections with 807 contacts
und a final score of 116,208. He didn’t miss any
bets, either, and worked 160, 75, 20, 11 and 10
meters in going over the 800-contact mark. His
rig ran a kw. input and receiving was done on an
S-76. Good going, Pete! Pete's past performances
and those of other W6s in the postwar period are
worthy of note by SSers in other areas. The top
score in each postwar SS has been entered by a
Californian!

Second highest 'phone score algo came from the
West. Warner Thomson, jr., W7PUM, talked his
way through 569 contacts with 69 sections for a
grand total of 98,153 points. Warner used 75, 20
und 10 meters and his SS transmitter was a
home-built VFO feeding an HT-9. His score is
particularly noteworthy considering the power
input — 90 watts.

Don Phillips, W3LTU, was next in line with
82,360 points from 464 contacts and 71 sections.
The 75-, 20- and 10-meter bands bore the brunt
of SS operation at Don’s shack and he even man-
aged to make a few contacts pay off on 6 meters.
The rig on the lower-frequency bands was a
6AG7-807-814 job running 90 watts and a pair of
18258 at 30 watts garnered the 6-meter QSOs.
Three-element rotaries were used throughout
except on 75, where a half-wave doublet 75 feet
in the air did the radiating. Following the top
three 'phone scores, all with totals over 40,000,
were W1ATE 82,080, WSUKS 80,730, W2MNR
73,015, W3DHM 67,824, WSREU 65,592,
W4BRB 63,700, W2SKE 62,654, W4PJU 62,445,
W@PRZ 59,400, W6CHV 58,123, WSAJW
54,075, W8VQD 51,984, W5RIY 48,100, W/EYD
46,500, W5MYI 45,402, W5KC 44,020, W9ZTO
41,925.

The following were the top scorers in each
licensing area: W1ATE 82,080, W2MNR 73,015,
W3LTU 82,360, W4BRB 63,700, W5RIY 48,-
100, W6QEU 116,208, W7PUM 98,153, WSUKS
80,730, W9ZTO 41,925, WHPRZ 59,400, KH6AEX
30,480, KL7NXI 293, VEIOM 683, VE2AHE
2320, VE4JK 3232, VE6TK 11,220, VE7ZT
11,040.

Leading in number of contacts were W6QEU
807, W1ATE 572, W7PUM 569, W3DHM 471,
W3LTU 464, WSREU 460, W2SKE 454, WSUKS
451, W2MNR 440, WOPRZ 415.

Meet the all-time Sweepstakes champion, Jim Max-
well, W6CUF, of Los Angeles, who set a new c.w. score
record while operating W6BJU.




Club Participation

In the competition for the engraved gavel
award offered to the club whose members submit
the highest aggregate score, 44 groups submitted
entries. For the Frankford Radio Club and the
Potomac Valley Radio Club, top-scoring groups,
it was a spirited race. Until 1948 Frankford had
won each of the cight gavels offered. That year,
in the 15th Sweepstakes, Potomac took the award
by a handsome point margin. In 1949 Frankford
countered with a determined effort and, by an
nqgually handsome point margin, won their ninth
gavel. Potomac came back strongly in 1950 and
yualified for a sccond gavel. Both groups werc
primed for an all-out contest this vear as the re-
sults show. After the smoke of battle had cleared,
Potomac emerged the winner of a third gavel by
outpointing their rivals 2,947,619 to 2,620,744.
The Ohio Valley Radio Association, unheard from
since 1949 when they placed third in the contest
for the gavel, showed up to take third place
honors.

The standings of all clubs that submitted ag-
gregate scores are listed in an accompanying
tabulation. Certificates are being awarded to the
leading c.w. and ’phone operators in each club
that submitted the minimum number of e¢ntries
required by the rules; the calls of winners are also
listed in the club taubulation.

The Nincteenth Sweepstakes will be held dur-
ing two week e¢nds in November. Watch the
ARRL Calendar of Activitics in QST for the
exact dates, then make your plans to get in on the
fun!

Totomac Valley Radlo Club
rankford Radio Club.
Ohfo Valley Radlo Assn..
‘Twin City Contest Club.
Wisconsin Valley Radlo. Assn.
CGarden State Amateur Radio Assn.
El-Ray Radlo
‘West Park Radlo s
Ruckeye Short Wm.e Radlo Assn........
Queens Radio Amateurs. ................._.
South Lyme Beer, Chowder and Propagation Ho
dioux City Amateur Radlo Club
Sandia Base RadioClub. .. .......................
Rebel RadioClub..........................
Dayton Amateur Radio Assn. ..
Detrolt Amateur Radio
Narragansett Assn of Amateur Radlo Operators .
West Seattle Amateur Radio Assn
York Road R l Club

Dade Radio Club........
Syracuse Amateur Radlo Club.

Cloncord Brasspounders. . ...................
Clonnecticut Wireless Arsn, .
Ridgewood Amateur Radio Club. .
I'redericton Radio Amateurs Club
Point Radio Amateurs.
Albany Amateur Radlo Aks
Tri-County Amateur Radio Assn.
©1d Pueblo Radio Clul
Nortown A

mateur Rla%lb-(:‘l-dti """"""

Hamden County Radio Club.
«ase Institute of Technology Radio C'lub
Nassau Radio Club
Mllwaukee Radio Amateur Club........
Greater Cincinnati{ Amateur Radio Assn.
Clanton Amateur Radio Club.., ... ...
South Phlln.delphla Radio Amateur Ciu
‘Tuboro Radfo C
Kastern Massachusens Amateur Radlo Assn.
Jamestown Amateur Radio Club

C. W. SCORES
Eighteenth Sweepstakes Contest

Scores are grouped by Divisions und Sections. . . . The
operator of the stution first-listed in each Section is nward
winner for that Section unless otherwise indicated. . . .
Likewise the “power factor’” used in computing points in
each seore is indicated by the letter Aor B. . . . Aindicates
power up to and including 100 watts (multiplier of 1.25),
B indicates over 100 watts (multiplier of 1) . . The
total operatmg time to the nearest hour is mven for each
stution and is the last figure following the score. . . . Ex-
ample of listings: W3BES 181,980-1011-72-A—40, or, final
score 181,980, number of stations 1011, number of sections
72, power factor of 1.25, total operating time 40 hours. . . .
Stations manned by more than one operator are grouped
in order of score following single-uperator station listings
in each section tabulation; calls of participants at multi-
operator stations are listed in parentheses.

ATLANTIC DIVISION  W3KGI. .. 41,040~ 304-54-A-27
Kastern Pennsylvania W3MJB. .. 82,725~ 238-55-A-24

W3BLS. .. 181,980-1011-72-A-d0 \Y3UUS. .. 30,238~ 205-50-A-18
' | W3ENH....20,018- 219-53-A-23
W3DGM. . 181,125-1050-69-A-40 ;

" : ! W3BIP.....24,868- 203—49-A-18
W3ALB. . 144,550~ K26-70-A~40 ;

it . 49 W3LTC....16,036- 212-38-B-16
W3GHM. . 126,098~ 731-69-A-37 o R-A-2:
. o o W3QLZ. . . .14,300- 220-26-A-22
W3KT. ...111,825- 630-71-A-37 ; ;
N > W3DYL....12,500- 125-40-A-12
W3LVF. . .110,831- 643-69-A-35 :

4 YT A% W3SDK....11,040- 139-32-A-17
W3FQA. . 105,910~ 625-68-A-31 | o> < -

e 2 W3GYV.....9160- 115-32-A-17
W3KEW. . 97,410~ 573-68-A-33 0

, o i W3NHX..... 106-31-A-15
W3CPS. . . .95.265- 560-68-A-38 |15 e, A1-27-A- b
W3HRD .. .93,160- 548-68-A-39 yiorrm " " ; -

) > W3CLT.. 61-20-A- 7
W3IXN ... 72,805~ 478-61-A-38 oo

. i 1on 45 W3KFK. 50-18-A- 9
W3BXE.. 70,125~ 425-66-A-33 qoo o SO-15-A-11
W3FLH... 67,438 415-65-A-35 e ; -

4 ) " W3PFD. .. .. 50-14-A-17
W3DVC. .. 64,003- 415-62-A-31 (o0 21 16-A- 2
WSEVW. . .63.750~ 375-68-A-26 (3o 20-11-A- 3
W3CHH. ...59,323— 3K9-61-A-32 ; “ pd

ae Pt : WN3RYT 16-10-A- 7
W3EAN. .. 58,760~ 452-65-B-28 .\, > 2

bereied W30VV.... . 165- 11— 6-A- |
W3ADE....52,300- 338-62-A-28 (0% ") ool s

W3CPV ....49,563~ 305-65-A-18 Al G275 93-27-A-15

W3RFI..... 46,905~ 320-59-A-26

CLUB SCORES

W3ADZ. .. 44,240~ 277-65-A-22 Md.-Del.-D. .
W3GHD. ..12,875- 215-70-A-14 W3GAU...139,410~ 780-72-A-39
W3CTJ....12,003- 317-53-A-28 W3JTK...132,770- 748-T1-A~40
CLW. W inner *F*hone Winner
3 e W3PWR
WZSLTU
ZTO
\VZDM E
. \VXAJ \\

Wm )A(_‘

WODGA
WZI\IHE
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W3FQ7. . .131,100- 761-69-A-36
W3VES. . .122,825- 723-68-A-39
W3ITC...122,648- 711-69-A-39
W3GRF... 119,700~ 685-70-A—
W3FQB...114,713- 665-69-A-40
W3KDP...104,708- 610-69-A-38
W3AEL...103,350~ #36-65-A-35
\W3DRD. .100,568- 583-69-A-37
W3NOE....$8,969- 549-65-A—40
W3IYE....77,010- 453-t8-4-27
W3wV..... 76,925~ 454-H8-A-37
W3LTW....70,525~ 455-62-A-29
W3MFJ/3..68,888- 418-tt-A-35
W3CDZ....67,238- 408-H6-A-33
W3GRB....67,200- 420-64-A-39
W3MCG. . .62,930- 406-62-A-31
W3FSP..... 60,638 3R4-(3-A-36
W3QHP... .34,106- 273-53-A-27
W3LVJ.....35,235- 213-58-A-22
W3FDJ. .. .33,275- 304-55-B-29
W3RNY....31,006- 226-55-A-27
W3MCD. . .30,785— 262-47-A-34
W3FYS....25856~ 202-64-B-14
W3HEC....23,465- 187-52-A-36
W3CVA... 18360~ 14%-51-A-29
W3IL...... 15,625~ 125-50-A-10
W3MSK....13,965- 149-38-A- 7
W3ILD....11,326- 111-41-A-19
W3IBX....11,070- 108-41-A-17
W3FPQ. ...10,125- 135-30-A-10
122-32-4-15
96-38-A-12
140-37-B-14
119-23-A- R
72-40-B-11
%4-23-A-20
67-25-A- 9

51-26-A—
34-20-A- 5
W3GKT.....1280- 33-18-A- 8
W3IGK...... 1085~ 31-14-A- 4

Southern New Jersey

W2PWP...114.885- 666-69-A-34
W2HEH... 106,225~ 607-70-A-31
W2ZVW....53,920- 337-64-A-17
W2PNA....20,020- 182—44-A-28
W2BWW..... 8970~ 138-2A-A-21

Western New York
W2PJM...106,313- 609-70-A-37
W2BXZ.. . .85,635- 521-66-A-40
W2INH....80,226- 559-67-B-37
W2CCR.. . .52,906- 413-61-A-39
W2AW..... 62,400~ 390-64-A-23

W2EMW...56,198- 381-59-A-34
W2DOD.... 47,688~ 273-70-A-26
W2COTI. .. 43,710~ 382-62-A-27
W2KEL... 32,116~ 259-62-B-25

W2VVJ....24,510- 229-43-A-30
W2FXA. .. .22,185- 174-51-A-31
W2ZRC....19.250- 175-44-A-13
W2VXA....16.170- 133-49-A-25
W2FBA. .. .14,375- |125-46-A~ 6
W2GRH. .. 11,393~ 150-31-A-33
W2TMI... 11,008~ 130-34-A-18
\W2CIH. .. .10,916~ 107-41-A-28

W2BJH......8232~ &4-49-B-11
W2RJJ......5688- 65-35-A~5
W2VNP. ... .5535- 82-27-A-21

W24C3...
W2PYC..

.5400- 101-27-B—
4547—  68-2T-A-17
W2HRL. ... .4441- 73-25-A-7
W2WZQ.....4040- 101-20-B- 5
W2FPW..... 3025~ 6£2-20-A-I1

Western Pennsylsania

W3NRE....53,600- 424-60-A-32
W30DU....46,665- 306-1-A-33

W3PWN. . .23,120- 289-32-A-20
W3TFI......5401- 75-20-A-10
W3LOR......5226- 67-39-B-13
W2Ivs/3.....3185- 53-26-A-11
W3QO8......2350~ 47-20~-A-15
W3DKL..... 1552- 35-18-A- 4

May 1952

15-11-A- |
2-B- 2

W3NCJ....... 13-
w3QPro........ 6- 2~

CENTRAL DIVISION
Illinois
WOFOL. .. . 131,750~ 776-6R-A-2R
WIWFS. . .128,188- 736-70-A-34
WONIL. ... 108,875- £50-67-A—40
WIYFV...102,375- 585-70-A-35
KIAAJ..... 83,130- 489-68~A-40

WIYTV....69,870- 413-68-A—40
WOOAT.... 47,885~ 314-61-A-22
WOWHF. . 45,958~ 297-62-A-39
W9v0Q....57,990- 262-58-A~15
W9JUO. .. .37,056- 270-55-A-18
WIHXW. . .31,763- 230-55-A-20
W97RG. ...31,658- 201-63-A-23
WIAGM. . 31,175~ 215-5R8-A~20

W9KDH. .. 29,736~ 252-59-B-32
WILGC....29,645- 271-44-A-30
WIEET....27,840- 193-58-A-23
W9DO0Q....27,610~ 251-55-B~23
WONJZ. . ..24,840- 206-48~A-23
WIKLD....19,975- 173-47-A-28
WOJTM....18,785- 145-52-A~13
W9WID....17,680- 136-52-A~12
WOWYB. . .12,578- 120-43-A-30
WIKXD...12,363- 115-43-A-16
WIRQT....11,993~ 118-41-A-12
WOIFM....10,925- 115-38-A-11
WIMRQ. . . 10,894~ 127-35-A~14
WeIVD....10,800- 120-36-A- 2
WICKC....10,600- 106-40-A-16
WIMWE..... 9116~ 111-33-A-12
WILUO..... 8145- 97-36-A-19
65-38-A~-10
65-26-B- %

W9PNE/Q....1488- 35-17-A- 6

W2CUQ/9....1140- 24-19-A- 4
WIFDY...... 1068~ 31-14-A- 7
‘W9TAL......1000~ 25-16-A- 2
WITQR.......893~ 21-17-A- 8
\W9ASF.. .166- 10-19-A- 5
WNIOIN......34- 5-3-A-15
‘WIUBW........ 2- 1= 1-B-1
KOFAJ (Al Deines, Don Dory,
Russell Woodward)

20,577-184-57-B-18

Indiana
WYNZW.. . 72,760~ 535-68-B-35

\WWONH. .... 72,278 419-69-A-h
W9BHR!.. 51,678~ 454-58-B-34
WIDGA. .. .46,810- 302-62-A-19
WOERH. ...46,320~ 207-84-A-38

KONR...... 39,528 324-61-B-28
..31,046- 244-51-A-17
..27,500~ 201-55-A-24
weucC..... 22,940~ 186-62-B-20
127-51-A-13
170-47-A-17
54-30-A~ 5
38-24-A- 8
48-23-B- 8
22-18-A- 3

W9YB (W9s GQM, NVY)
39,005~ 270-58-A-39

K9WAA (W9s EBZ, FFR)
19,620- 221-45-B-26
WICLY (W6IVW, WSCKW,
WILJL)...7078- 75-38-A- Y

Wisconsin
WIRQM. . 155,488- 893-70-A-40
WOKZ7Z, . .103,845~ 606-69-A-33
WIGKK. . .88,910- 523-68-A-30

WIGWXK. . .85,883— 521-66-A-39
WOFXA. .. 85425~ 510-67-A-34

W9RLB. ...70,380- 414-6R-A-31
WIKXK. . .56,100- 340-66-A-39
WOSBB. . ..55,335- 357-62-A-30
W9ERW. . .51,109- 326-63-A-39
WIGUR....38,500~ 275-56-A-21
WIGEKO....36,781— 268-55-A-36

Bob Schocning, W@TKX, scored 148,390 pointr,
worked 836 stations and 71 scctions, to lead his call
area and win the Minnesota c.w. award.

WIWIH....25,438- 185-55-A~21
WIRKP. .. .19,500- 180-55-B-22
WaJUV/9..18,620- 133-56-A-13
WIDPN,, ..12,495- 119-42-A-25
WILSK. ...11,274~ 164-20-A~18
WABCC....11,200- 128-35-A-15
\WaJQP. . ... 10,725~ 110-39-A-14
WIFPA...... 9548~ 101-38-A-39
WoSIZ. .. 93-38-A- 6

\WACBE, . ...7920- 46-33-A-7
WIHDH..... 5100~  4u-24-A-17
WADR....... 5320~ 67-32-A- 8
WICFL...... 4590-  68-27-A-11
WILXY..... 3760- 48-32-A-10

51-26-A-22
36-15-A- 8

WITT .858-  26-14-A-10
WOHHE......783~ 22-14-A- 3
WIILR, ...... 525- 22-10-A- 1
WINEM...... 499~ 30- 7-A-5
WoOPS. ..., 154~ 17-11-A- 5
WOIvVQ........ - 3~ 5-A-T7

DAKOTA DIVISION
North Dakota

WOHSM....71,329- 420-68-A-40
WPARB. .. .64,431- 400-65-A-39
WADBN... 28,714~ 213-57-A—40
WOLHS. . ..27,600- 185-60-A-10
WOSWC....26,390- 182-58-A-23

WAGBR,0..21,910- 158-56-A-29

WOKZL.......313- 13-10-A-10
WeBPO........ 40- 4- 4-A-3
South Dakota

WAPHR. .. 111,789~ 648-69-A-34
WOOYB. .. 43,428~ 300-58-A-20

WORRN....15,147~ 149-51-B-18
WOGWH.... 5486~ 6R-33-A- 8
WeWUouU.....2400- 50-24-B-11

WOAEN .. ...2160- 37-24-A-14

Minnesota
WOTKX . .148,.390- 836-71~A-40
WOYCR. . .138,635~ R25-6%-A-37
\WOAIH. . .101,325- 579-70-A-36
WAJNC, . .100,300- 591-68-A-36
\WQJPH. . ..76,213- 458-(7-A-29
WAWIR,/#. .62,535- 379-66-A-28
WARTN....41,760- 348-60-B-24
WODQL. .. .3%.506- 255-61-A-33
\WOPDN....27,563- 175-63-A-10
WOPIG..... 13,748~ 118-47-A- 9
WaRAT...... 4255- 75-23-A- 9

DELTA DIVISION
Arkansax

W5STU). .. .27,096- 210-53-A-37

W5QKZ. ...19,033- 167-46-A-21
W5VN....... 4352- 65-34-B- 9

Louisiana
WSKTD . .112,988- 659-69-A-39
W5MCT . . 105,230~ $20~68-A-40
W5UEN. .. .90,213- 518-70-A-40
W5NDV....37,523- 238-57-A-35
WS5TFD....31,694- 239-55-A-35

W5BI...... 30,780~ 228-54-A-20

W5TFT....20,682- 196-54-B-30

W5JET...... 8476~ BO-83-A-17

W5CYL........ 5-  2-1-A-7
Mississippi

W5ZD. .. .112,125~ 650-69-A-36

WISWX/5...6745- 71-38-A-5

W5LPL....... 613~ 35-14-A-22

K5FBB (W5PNM, WISWX)
48,593- 315-62-A-33

Tennessee

W4SON.. .. 58,013~ 359-65-A-39
W4KH..... 57,960~ 420-69-B-32
..57,769- 361-65-A-36
..40,320- 289-56-A-30
W4CVM .. .39,295- 271-58-A-25
WN4TDZ..... 316~ 15-11-A-13
WN4TIE. . ... 105-  9- 8-A-11

GREAT LAKES DIVISION
Kenlucky

\WV4MDB. . 32,175~ 215-60-A-18

W4NEP2.. 32,072- 317-53-B—

W4OMW. . .26,460- 206-48-A-17

\W4NBS. ...10,793- 126-43-B-14

W4RRD..... 6300~ 100-28-A-17

W4EIT....... 4335- 52-34-A- T
W4SMU. . ... 1035~ 23-1R-A-11
K4WBG (W30QH

89,512- 672-67-B-40

Michigan
\WeICP....156,816-1100-72-B-40
W8BGQ. . ..62,000- 400-62-A-40
WANOH.. ..40,960- 320-64~R-22
W8SCW... 35,840~ 276-65-8B-22
W8HLG... 35,235~ 245-58-A-33
WeIWR....33,423- 241-58-A-3K
WSFWG ...28,808- 277-52-B-2%
W8CRD....28,365- 234-61-B~17
WSREXZ, . ..28,350- 210-54-A-14
WSTKW...24,180- 202-48-A-32
W8SMGQ. . .23,256- 204-57-B-17
WBUQR. ...22,320~ 186-4%-A-20
W8GP..... 21,850~ 190-46-A-19
W8DQL. .. .12,013- 155-31-A-19
W8DM...... 8798~ 104-34-A-14
WASWA..... 3415~ 102-33-A-18
X4-34-A-11
W8zZ7....... 6875~ 110-25-A-15
W8GTM..... 6335~ 91-28-A-20
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Honors for the sixth highest ’phone score went to
N. Y. C.-L. I. award winner, Joseph Michaels, W2MNR.

70-33-A- 6
75-30-A- 8
87-33-A—
66-31-A- 8
60-31-A-12
44-26-A~ 9
50-22-A-10
48-25-B- 4
29-29-B- 3
39-14-A- 9
20-14-A-13
25-11-A- 9

W8BGY..... 5775-

W8MRL (WSNWTU)

48,360~ 372-65-B-28
W8DLZ (W8IV)

10,660~ 257-60-B-30

Ohio

WB8RSP. . .130,463- 750-70-A-38
WSCEG. . .128,975- 737-70-A-40
WB80YT ...107,415~ 651-66-A-33
WRSUZ ...101,170- 611-87-A-40
WSLQA... .Y6,525- 5¢#6-86-A-38
WBBWC . ..92,225- 527-70-A-38
W8NSS....90,913- 520-70-A-37
W8DQC.. . .90,650~ 518-70-A-30
\V8ZJM....88,180- 530-67-A-33
WBZCK. ...77,095- 455-63-A-39
WSLHYV....74,400- 485-62-A-38
WB8LPD....69,143- 440-63-A-27
WSNZI..... 65,406~ 403-65-A-39
WS8FHJ....63,280- 399-84-A-37
W8PBU,...59,148- 401-59-A-25
WS8DAD ...58,263- 397-69-A-39
W8BOJ. . . .54,245~ 325-67-A-20
WSSMC....53,625~ 325-66-A-16

..... 51,393~ 337-61-A-35
.48,300- 345-56-A-34
WB8DAE....47,808~ 336-57-A-25
WS8FRD....37,045~ 241-62-A-35
W8PM..... 33,000~ 220-60-A-19
WB8YGR....29,325- 170-69-A-26
W8YCP....27,775~ 202-55-A-13

W8GQ.....24,225- 170-57-A-27
WRLOF. . ..23,530- 182-52-A-14
W8GD ....23333- 153-81-A-21

WB8AL...... 22,155~ 211-42-A-26

WSIB......16,740- 124-54-A- 8
WB8SLB. ...15,698- 161-39~A-21
WBNMR...14,400- 120-48-A-33
W8MOH. . .13,400- 134-40-A-18
WS8EXI....12,600- 140-36~A-16
\W8HFE....11,500- 10046-A- 5
WSWZ..... 11,280~ 120-47-B- 3
W8PC8......7280- 02-32-A- 9

#8-31~A- 6

W4TLZ/8....6803- 85-32~A-12
W8MXO.....6475- 70-37~-A-13
WRCZT...... 3375~ 15-30~A- 4

W8GBE..... 2568~ 64-24~B- 7
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WS8BRA..... 2184~ 46-27-B- 2
WS8FU... 2400- 19-20-A-16
WS8RO. 2365- 44-22-A-22
WREOW.....2310~ #4-21-A-13
35-25-A- 6
36-18-A-10
39-16-A-12

22-16-A- 3
24-14-A- 4
23-15-B-18
17-15-A- 3
14-11-A- 2
10- 9-A- 3
8- 6-A- 1
7~ f-A- 2
5~ 2-A-4

HUDSON DIVISION
Eustern New York
W2JBQ....89,250- 527-68-A-39
W2WIK....57,150- 381-60-A-30
W2AWF....28,728- 252-57-B-22
W2LDS. .. .28,300~ 283-40-A-32
W2BZO. ...25,908- 241-43-A-18
W2BDB....22,365- 214-42-A-32
W2NCG....16,974- 185-37-A-18

W2CJM. .. 15,278~ 147-42-A-30
W2WSS....11,455~ 163-29-A-28
W2LBM....10,563- 65-65-A-11
W2KBT..... 8715~ 125-28-A- R
W2GTC..... 3150~ 63-20-A- 8
W2WGE.....1463- 33-18-A- 7
W2ZLL......1460- 38-16-A-3
N.Y.C-L. 1.

W2KTF....78,122- 587-67-B-37
61,876~ 420-59-A-37
60,900~ 422-58-A-38
W2EGN ...56,475~ 337-60-A-31
W2LPT. .. 55,608~ 377-59-A—
W2A0D... .54,443~ 358-81-A-35
W2MHE. . .47,368- 382-62-B-24
WawZ..... 47,160~ 362-65-B-15
W2GTL. ...39,528- 324-61-B-25
W2ALJ4...29,538- 275-54-B-26
W2GP.....29,025- 270-43-A-22
W2VDT.. 476- 216-51-A-23
W2PZE. .. .24,090- 219-44-A-12
W20TC....23.500~ 200—~47-A-12
W2ETT....22,920- 192-48-A-22
W2HAQ....21,728~ 194-56-B-22

...21,080- 170-62-B-27

W20BU....19,014- 186-41-A-13
W2LGS....16,610- 151-44-A-23
W2IAS.....15,700- 157-40-A-25
W2ZQW... 15,463~ 185-47-B-14
W20PY....15390- 163-38-A-25

.. 14,835~ 140-43-A-19

W2KTU....12,320- 176-35-B-15
W2DBI. ...11.895 122-39-A-21
W2VBT. .. 10,620~ 119-36-A-11

K2NRS......0062- 147-34-B- 9

W20W0 9669- 111-35-A-14
K2BH. 9100~ 104-35-A—
W2GGN 8250- 100-33-A-10
\ T 78-40-A-10
92-31-A-10
- "1-35-B- 7
101-18-A- B
72-26-A- 9
e 100-22-B-16
waIsv... 82-18-A-10
W2UXV..... 52-23-A~ §
W2CEA.....2 38-25-A-11
W2TUK.....2 50-17-A- 2
W2EEY.....2 50-17-A- 5
W2sMQ..... 40-18-B—--
W2ZMK 28-15-A- 6
W2INE....... 20-11-A- 6
W2IHE....... 16-14-B-11
W2APM... 15-11-A— 4
W2BOT...... 11-10-B~ 2
WN2KDP 6- 6-A- 1
W2CB......... 7-6-B-1
W20NS....... 5- 5-B—-
W2ELT........5- 2-1-A-1
Northern New Jersey
K2USA....125,388- 722-70-A—-40

W2GFG...118,925- 710-67-A-38
W2TPJ.....84,720- 531-64-A-36
W2YLS. . ..80,685- 489-868-A-36
W2EQ.....78,435— 505-63-A—~40
W2BTG....76,725—- 495-62-A-36
W2GUM. . .67,500- 450-60-A-30
W2LQP. ...56,145- 394-57-A-28
W2CWK. . .55,250- 340-85-A~19
W2MPP....47,575- 346-55-A-38
W2LJR..... 38,505- 302-51-A-24
W2GBY....34,310~ 292-47-A-28
W2JIB..... 33,325 310-43-A-21
W2IME....29,824- 233-64-B-23
W2YSE....27,935- 302-37-A-24
W2VJIN....23,725- 183-52-A~ 9
W2EIK. . ..22,038- 215-41-A-21
W2ZEP. .. .19,380- 205-38-A-16
W2CFW....17,000- 170-40-A-21
W20M..... 15,930~ 177-45-B-14
W2CVW....10,650- 416-30-A-26
W2VIM..... 9204~ 100-37-A- 6
.7685- 106-29-A- 8
R1-30-A- &
68-23-A-19
70-26-B-12
65-21-A- §
45-20-A-17
33-16-A—

W2CIP...... 1200~ 41-12-A-12

W2CGJ...... 1102- 29-19-B- 5
K2DN........ 618- 19-13-A- 2
MIDWEST DIVISION
Towa

WOBQT. . .107,440- 632-68-A-37
WOFrZzZ0. ..104,475- 603-70-A-38
WOCXN....00,780- 534-68-A-35
WOJTF..... 50,625~ 290-60-A-33
....47,198- 311-63-A-24
WORTI..... 35,030- 226-62-A-20
..34,580- 247-56-A-19
....33,360- 209-64-A-24
WéDDW..... 7958~ 87-46-B-23
3540~ 59-24-A- 8
50-28-A- 4

Kansas
...51,456- 403-84-B-26
WQIUB..... 35,280~ 227-63-A-24
...27,203- 202-54-A~18
WOYFE....11,200~ 112-40-A-16
W6BIO...... 2255- 45-22-A-13

W@AHW (Wds KLS, TXY)
18,498~ 153-49-A-18
Missouri
WOCVZ....65576- 392-87-A-31
WOACK....28,468- 193-59-A-36
WOGUV....24,998- 221-58-B-22
WOBZK....14,803- 133-48-A-16
W6DIC......7826- 91-43-B-12

WOCAR/S .. .2080~ 32-26-A- 8
WOKIK.......560- 16-14-A-13
WOMCX...... 2684- 12-11-B- 4
WBZLN (Wgs BMQ, BYH, GYL)
72,494~ 541-67-B-36
Nebraske
W@MZF...... 725~ 29-10-A- 4

WHUVI (WECRJ, Bob McCalla,
Bill Fell) .16,501~ 156-43-A-38

NEW ENGLAND
DIVISION
(‘onnecticut
W1LVQs. .105,274- A30-67-A-37
WITSS... . .86,250~ 500-60-A-29
W1DJVs...70,630- 506-56-A-29
WIBIH....66,948- 439-61-A-27
W10DW. . .55,440- 352-63-A-32
WILHE....51,625- 350-53-A-33
WI1FTXS...50,020- 328-61-A-20
WISVB..... 35,350~ 254-56-A-25
..30,177- 240-63-B-21
. .30,000- 200-60-A-13
..28,175- 329-35-A-36
..25,963- 167-62-A-25
..24,034- 197-61-B—

{Continued on page 130)

The top Canadian score, 100,013 points, was _tallied
from this neat operating position by Cliff Sawyer,
VES5QZ.

QST for
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CONDUCTED BY
ELEANOR WILSON,* WIQON

~o often we hear, **I’d like to, but I just can't

find time to get on the air.”” In many cases,

how would this broad conclusion withstand
cross-examination?

Most of us have a vocation, whether it be in
business or in the home; and daily we encounter
numberless distractions and countless tasks to
perform. But these factors notwithstanding,
there are not as many YL calls Lheard as there
might be.

Have you noticed, though, that those who are
the busiest are those who have time to do even
more? YLs who handled hundreds of messages
find time to relay a few more. Y Ls with three or
four small children take time out to check into a
net or enjoy a bit of rag-chewing. YLs busy
teaching code and theory find time to help still
another interested person.

The important point is there’s so much to be
gained by operating more. The more we operate,
the better operators we become. The more traffic
we handle, the more we help others. And, we
YLs who are home during the day have many
advantages: we can enjoy uncrowded bands, we
have = better chance of working and making
friends with DX, we can work in QRM-free nets,
we can monitor for band openings, we can do on-
the-air testing and experimenting, we can trans-
mit code instruction — to name but some of our
opportunities.

Few of us can truthfully say that our planning
is 80 efficient and our day so busy that there just
isn’t time to get on the air. Let us then “make”
time. Surely our amateur licenses are important
to us, otherwise we wouldn’t have troubled our-
selves to get them.

#YL Editor, QST. Please send all contributions to
WIQON’s home QTH: 318 Fisher St., Walpole, Mass.

¢

We are proud to present Frances Hooper, W3SBE
(ex-WN3SBE), highest scorer in the ARRL Novice
Round-up Contest held January 12th through 27th (see
official results, p. 70, this ()ST). “Fran” received her
Novice license in August, 1951, her Technician license
in December, and her General Class ticket after the
Round-up. The XYL of W3BYB and the mother of
four young children, she ix a member of ARRL and
RCC, and holds a Code Proficiency certificate for 15
w.p.m. In the contest Fran used a 6V6.807 rig and a
Viking [ on the}3.7- and 27-Mec. bands, and a 522 on
two meters.
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Keeping Up with the Girls

W6PJF is NCS of the YL Rag-Chewing Net which meets
Wedpesdays at 1300 on 3910 ke. W6s DCL EWV FEA
HHD HRO HTS NLM and WRT check in regularly. All

interested YLs are invited. . . . W7OVW monitors 29.3
Mec.. Tacoma's emergency frequency, from 7:00 a.m. till
{ate evening each day. . . . The list of teen-age YLs is

ever increasing, W2KAE and WN4UNO are new additions.
.. . W6KNY is a member of C.A.P. and the So. Alameda
C.D. Net. Betty handles much traffic for the (iIs in the
Pacifie. . . . WIBCU, W3LSX, and W3MSU took time
out from the N. Y. IRE show to rag-chew about matters
YL. ... W2GEZ is in Turkey helping her OM, TA2EFA,
with QSL duties. . . . W8GYU is busy building and modi-
fying two-meter converters. . . . And W6FKY is building
a modulator for her OM's 80-c.w. rig so she can operate 75
when her Advanced Class license comes through. . . . A
recent Vermont contact gave WAS on ten ’phone to
KZ5DG. . .. OM WS8DSX writes that W2RUF is the
only person he has ever worked * who can take 35 w.p.m. of
complicated traftic messages any day of the week without
asking for lots of fills”. ... WNPHQH and W@AYM
were featured in a publicity article in the Lincoln (Nebr.)
Sunday Journal and Stur. . . . W6BDE is “in between
antennas.”’ A storm blew one down, and a flu attack has
retarded Esther from putting up the new V beam she’s been
planning. . . . KZ5IM usually operates betwcen 1:00 and
4:00 p.M. EST on 286, 28.7, or 289FMe. . . . Always
alerted for W YLs, KH6AFL works 10, 20, 40, 75 and 80.
Louisa is giving code practice on 40 c.w. three days a week.

T T
... NEVER HaVE

ANY TROUBLE GETTING
AN ANTENNA Up

... WN2BDJ and WN2BDT are mother and daughter in
Smithtown, Long Island, and OM WN2BEM makes it
another all-ham family, ... After winning the San
Joaquin Valley section of the Dr. Wing Two-Meter Contest
for the third time, W6(GQZ can now claim permanent pos-
seseion of the activity trophy. . . . Newly-elected oflicers
of the KH6 YL Club are KH6AFN, president, KH6TI,
secretary and publicity director, and KHBAFC, treasurer.
.+ . W3RXYV and W3RXW believe that they were the
first wmarried couple to pass the Novice exam in the U. S.
. . . W7BKJ predicts an increase in YL activity in W7-
land, and Dolly reports new YLs in hard-to-work-for-
WAS/YL Utah. . . . WBFEA participates in the Ameri-
can Legion Net, which distributes traffic from overseas.
Gertie, the YLRL chairman for the Sixth District, traveled
225 miles to attend the joint Juncheon of the L.A. and 8.D.
YL Clubs. . . . Newly-licensed WSUXW is on 10, W3QPJ
and WHCCC are on 10 and 75, and W1SAJ is on 75 and 80.
. . . VE8DF has been at Lake Lebarge in the Yukon Ter-
(Continued on page 140)




Final Results - 5th Annual

ARRL VHF.

ITH 365 reporting contestants, the 1952

‘x/ V.ILF. Sweepstakes (Jan. 12th-13th) re-

tained its established position as one of the

major operating activities on the ARRL calendar,

vielding top rating only to the Field Day, full

Sweepstakes, and the DX Contest in numbers of

participants. Scores did not quite reach record

proportions, as there was little in the way of good

propagation to boost multipliers, but activity was
the best ever.

Top honors go to W2NLY, Qak Tree, N. J.,
with 211 different stations worked in 9 scctions,
for 3780 points. W2BV, Minotola, N. J., was sec-
ond with 3258 points. It is of intcrest to note
that these two totals were made entirely on 144
Me., aund the large margins by which W2NLY
and W2BYV hold the two top places is testimony
to the effectiveness of their big antenna systems
and their intensive operating effort.

As always, club competition was keen. This
time the South Jersey Radio Association topped
their rivals from across the Delaware, the York
Road Radio Club, and thus became the proud
possessors of one of the silver-banded gavels, after
giving the first-place clubs a close run for several
years.

An important factor in the larger 2-meter scores
this year was the enthusiastic puarticipation by
Novices, 29 of whom appear in the tabulation.
A perusal of the complete file shows well over 150
WN calls worked.

In the tabulation to follow, the columns give
the total score, the number of contacts made, the
section multiplier, and the bands used, A being
for 50 Mec., B 144 Me., C 220 Mec. and D 420 Me.
No contacts were reported for any higher band.
The club listing gives the combined club total
and the call of the winner of the certificate for
the highest individual score in the club. The first
call in each section listing is the winner of a cer-
tificate nward unless otherwise noted.

CLUB SCORES

Aygregate Tlertificate

lub Score Winner
South Jersey Radio Assn.,............... 31,526 W2BY
York Road Radio Club W3KKN
Hartford County Amateur Radio Assn..... 4562 WI1HDF
Liakeland Amateur Radio Assn........... 3960 W2RGV
Lake Sucecess Radio Club. . .......... ... 3736 W2BNX.2
O1d Colony Radio Club..,............... 3662 WIMMY
Rochester V.H.F. Group. ...... .. ....... 2707 W2UTH
The DXClub......................... 2192 W30XQ
San Mateo County Amateur Radio Club... 2170 W6TFZ
Providence Radio Assn............ ... .. 1952 WI1KC8
Hampden County Radio Club... . ........ 1448 WIRFU
Philadelphia High Frequency Club........ 1332 WIWW
tireater Cincinnati Amateur Radio Assn... 896 WSLPD
Dayton Amateur Radio Assn............. 763 \W8BVI
Connecticut Wireless Assn. . ............. 300 \W1BDI
Blue Arc Radio Club.................... 77 VE3DHL

ATLANTIC DIVISION
5. Pennsylvanin

W3KKN..... 3040-190-8-A-B
W3IBH.. 16-176-8-B
WRUKI. . 60-161-8-A-B
W30XQ.. 1664-104-8-B

\W3NXT. 1656-138-6-B
1568- 98-8-A-B

1332-111-6-B

WN3SAO 470- 97-5-B
W3OWA...... 952- 6%-7-B
\W3NKD..... 912-114-4-B
W3KQQ...... 804~ 67-6-A-B
\W3IAU.. 696- 37—4-B
W3KIW.. 696~ 37-4-A-B
‘W3JPP... 636— s0-4-B
W3GRY.. 600~ 50-6-A-B
W3NLL...... 5i6- 91-3-B
W3ALB....... 504- 84-3-B
W3CLT.. 504- 63-4-B
W3RQY.. 100- 40-5-B
W3LVF.. Yt~ 66-3-A-B
W3QB. 384~ 64-3-B

W3WW.. 366- 61-3-B
W30WY. 354~ 59-3-B
W3RIT... 320~ K0-2-A-B
W3IMW. 306~ 51-3-B
W3KBB...... 306- 51-3-B
W3SMK. 300~ 75-2-B
W3KDF.. 282- 47-3-A-B

W3AJF.. 264~ 66-2-A-B

W3PKJ.. ... 264- 66-2-B
WN3SOB . 256~ 64-2-B
W3aNJIS., P 42-3-B

W3FXG.
W30ZP. ...
W3QAS. .
\W3AYG

55-2-B
- A3-2-B
50-2-8
. 192- 48-2-B

W3QVK . 192 48-2-B
W3BYB." . 136- 34-2-B
W3Ssu. . . 120~ 20-3-B
W3RPK.... . 108- 27-2-R
W3RDM..... 104- 26-2-B
W3CYU.... . 100- 25-2-R
W3BZQ. 56- 14-2-B
W2YBL/3.... a4~ u-3-K
W3PNL.. | 4X- 12-2-R
W3KFK...... 10~ 10-2-B

Md.-Del.-D.C.
W3LMC...... 1116- 93-6-18
W3PYW.. ... Y24- 66-7-RB
W3CGV ... 430~ 43-5-A-B
W3LML.. .. 246- $1-3-KB
W3NH.. ... 160- 20-4-B
wWave..o...... =16
W3GKP......

W3RKQ....
W3NZR......

8. New Jersey
W2BV..... 258-1K1-4-B
WeUK. ... 0-140-%-K
W2JAV.. .. .2048-128-8-RB
W2REB. ... 2016-126-8-B
W2QED. ...1876-134-7-B-D
WaPALM . ... 1%20-130-7-A-K
W2BDI . ... 1442-103-7-B
W2BDL...... 1274~ 41-7-B
W2KHW 1140- 45-6-B
wa2ucv...... 1050-105-5-B
WN2BLV..... Y52-119-4-B-D
W2JRO....... a30- 93-5-8
W2TJX ... .. KRR-111-4-B

Sweepstakes

W2DAJ...... S08-101-4-B
W2PFQ. . BK8- R6-4-B
W2reyv. . 672- 84-4-B
W2SPV... ... 670- 47-5-B
W2EH....... 636- 53-68-B-D
W2MEU. 630- 35-9-A
W2FXT...... 600~ 60-5-B
W2DMU. .. .. 560- 70-4-A-B
W2GQO/2.... 552- 64-4-B
W2AS5G....... 534- 80-3-B
\F2HMP. 512- 64-4-B
WeGLY.. 504- 63-4-B
W3LTC.2 186~ 81-3-B
\WW2ZEA. . 186~ X1-3-B
W2EWN. 480~ %0-3-B
W2CNI. . 474- 79-3-B
W2QKO.. 420- 70-3-B
W2ADA.. 416~ 52-4-A-B
W20SV.. 414- 69-3-B
W2YPQ.. 378- 63-3-B
W2TM....... 340- 34-5-B
W24BQ...... 318 §3-3-B
wavXx... 300~ 50-3-B
W2EGP.. 220 55-2-B
W2SD0. . 212- 53-3-B
W2EET.. 300- 50-2-A-B
W20WAL 198- 50-2-B
W2PEN . 176- 44-2-B
\W2BAY...... 174- 30-3-A-B
W2DGN... .. 144- 36-2-K
\W2PNA...... 140- 35-2-B
W200N.. 128- 32-2-A-B
W2RBT .. 96- 24-2-B
W2APB.. 84— 21-2-B
W2PAU.. Ri— 21-2-B
W2PZX.. 4~ 16-2-B
\W2BGF.. 52- 13-2-B
W2YEP. . 52- 13-2-B
W2RNO...... 40- 10-2-B
WN2AHL.... 36- 9-2-B
W2EEF, . 20- 10-1-B
W2FRJ.. . 4= 7-1-B
W2UKV...... 4~ 2-1-B
W. New York
W2SPUL ... 7492~ H6-8-B
W20WQ. . 728- 41-4-B
\W2RPO. . T12- x9-4-A-B
W20RI.. . 704- 85-4-B-D
\W2TBD...... 668- X4-4-B
W2UTH.... . 560- 70-4-B
W20WTF._.... 508- 6i~4-B
W20 CR . 504- 63-4-RB
W2CHX. . 430~ 43-5-B
\W2ZHB . . 300~ 50-3-8
W27YX. . 267- 45-3-A-B
\W2SKN. . 246~ 413-B
W2TKY. 243- 41-3-B
W2UAD.. 34-3--
W2 XPp. '12- §3-2-B
WN2EXY . 156- 3%-2-3
W27UX. 146- 37-2-B
W2kLX. . 130- 33-2-B
W2QY. ... .. 128
W2RUC. Ha-
W2vvG. ... .. KK— B2
WasJv........ 84~ 21-2-B
WN2ALR... .. wi- 40-2-B
WerQG. 76~ 19-2-B
WN2ALL..... T2 1%2-B
weDVv....... titi~ 11-3-B
WaGWY. . ... t4- 1H-2-B
W20uYsS...... 10- 20-1-8B
W2YUE. .. ... 40-20-1-B

(Cantinued on page 142)
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CONDUCTED BY E. P. TILTON,* W1HDQ

high-powered driver-amplifier for the [44-

Mec. band, but instead, it came very nearly
having an obituary for the V.H.F. Editor. It
happened like this:

The rig had reached the final testing stuge; in
fact, it had already been on the air for a few con-
tacts at WIHDQ. In the lab it had survived test
runs at 900 watts input, and had delivered =
wmeasured output of nearly 500 watts, which is
not bad efficiency on 144 Mec. And this while a
TV set, running close alongside, brought in a
perfect picture on our special weak-signal antenna
that we use for 1'VI cheeks. Yes, this job looked
to be about ready for writing up.

Then, suddenly, a sensation like being close to
a blinding flash of light - a feeling of floating
through s completely black sky — and the next
thing your conductor remembers is picking him-

Tms 1I8SUE of QST was to have featured a

Loe v .
ey . Wi . X

self up off the lab floor sume six to cight feet
away from the transmitter test bench. The new
rig lay bottom up on the floor, its big beautiful
bottles reduced to scattered bits of broken glass
and twisted metal.

The ARRL lab test positions have yuite ade-
(uate warning devices. There are three big red
indicator Jights on cach power circuit, oue close
to the switch, one on the meter panel, and a third
on the power supply itself. But the writer was
taking one of those fatal haste-makes-waste short-
cuts. ‘The high-voltage supply at this test posi-
tion was out of order, so a haywire connection to
an adjacent position was heing used; its red
lights outside the normal line of vision. With
fixed bias on the amplifier, und no excitation,
there was no constant visual reminder of the
high-voltage dunger. Omitting the usual test
with the grounding stick, he picked the thing up
with 1500 volts on the final tank!

If it had been summer, and the writer's hands
wet with perspiration instead of dry from March
winds — if the working arey had been & confined
space, so that the iuvoluntary leap backward
could not have pulled the high-voltage lead off —

* V.H.F. Editor, ¢ST.
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{f the Variac had been sct for the maximum
supply voltage — {f — if — there ure plenty of
“ifs” that could have given our kiditorial Depart-
ment another obituary job. They all add up to
just one thing: never skip any safety precautions!
And - need we add it — switch to safety!

Here and There on the V.H.F. Bands

A few 6-meter men have demonstrated that it is possible
to live with Channel 2 in some instances, even without work
on the TV set, particularly when the TV signal is strong.
and the 50-Me. rig is operated at moderate power ievels.
There is another kind of TVI, however, that is a prob-
lem in the areas where the signal is strongest — interference
in the 50-Mc. band from the TV station. This is centered
on 50.75 Me., and if you're not too close to the TV station
it causes little trouble except around thut relatively unoc-
cupied spot in the band. If you're really close, however, as
W5SVB, Bellaire, Texas is, it can eliminate anything except
the very strongest signals from 5) np to above 51 Me. The
gang around the New York area say that it was rather bad
there when the Channel 2 antenna was moved to the Em-
pire State Building, but that it has since bern reduced to
relatively harmless pruportions, If anyone knows the exact
cause of this interference, and a cure for it, W5SVB would
like to know about it.

Heard any single-sideband signals on 60 Me, yet? There
are at least two on almost nightly. W1PNB, Bristol, Conn.,
and WICGY, East Longmeadow, Mass., are now putting
ont some real power on 50.3 Mc. Because it requires a
narrower passband than does conventional a.m., s.s.b.
transmission should be more readable under aurora-reflec-
tion conditions, where phase distortion tends to tuar
readubility. Because few of the 50-Me. fraternity have had
s.8.b. receiving experience, and thus do not recognize the
signal for what it is when they come across it, our s.s.b.
pioneers on 50 Me. have not had much luck in raising sta-
tions outside of locals, to date.

The first s.s.b. 50-Mc. aurora contact eame about on the
evening of March 9th, when WICGY raised W2SKFK,

RECORDS
Two-Way Work
30 Me.: CEIAH — J9AAO
10.500 Miles — October 17, 1947
114 Mec.: W6ZL -— WS5QNL
1100 Miles — June 10, 1951
220 Mc.: WICTW — VEIQY
275 Miles — June 29, 1919
£20 Mc.: W6VIX /6 — W6ZRN /6
262 Miles — July 4. 1919
1215 Me.: G3QC/P — GEDD/P
75 Miles — Oct. 1, 1950
2300 Mc.: W6IFE/6 — W6ET/6
150 Miles — October 5, 1917
3300 Mec.: WOIFE/6 — W6ET /6
150 Miles — October 5, 1947
5250 Mc.: W2LGF/2 — WTFQF/2
31 Miles — December 2, 1945
10,000 Me.: WAHPJ/3 — W6IFE/3
7.65 Miles — July 11, 1947
21,000 Mec.: WINVL/2 — W9SAD/2
800 Feet — May 18, 1916




Glens Falls, N. Y., by calling him on s.8.b. This"was Clark’s
first successful DX call in scores of tries. While this QSO
was in progress, VESAET, Lansing, Ont., ran across the
signal and tuned it in successfully. He called W1CGY and
egtablished what is, up to now, the 50-Me. 8.8.b. DX record
us & result. 1t is of interest to note that these contacts were
made when the band was in extremely poor condition, the
aurora being only mild in intensity at the time.

WICGY and WIPNB have worked long and hard to
develop satisfactory 50-Mec. 8.8.b. signals. Their efforts have
been in the best amateur tradition, and they deserve the
eodperation of 50-Mc. men everywhere in their work. When
you find the 6-meter band open to W1, look carefully around
50.3 Mec. for these fellows. Tune with the b.f.o. on, and the
rf. (or i.f.) gain turned down. Get the signal *on the nose”
and then adjust the b.f.o. carefully for best readability. If
vou have a crystal-controlled converter you should make
out very well, and if your converter is tunable you can still
read the signal by retuning carefully to compensate for

2-Meter Standings
Call C'all
States Areas Miles States Areas Miles
WIHDQ....16 6 650 WSFBT.....6 2 500
WIIZY.....15 6 750 . 2 410
WIMNF....14 5 400 2 450
WIBCN....14 5 580 2 500
WIDJK....13 5 520 2978
WICTW....12 4 500 2 650
WIELC....12 4 500
2 1400
W2BAV....21 7 1175 3 1300
\W2NLY....18 6 750 2 1390
W2PAU....16 6 740 9 103
W2AZL.....16 6 — 1 415
W2DFV....13 § 350 i 300
\W2CET....12 § 405 1 300
W2DPB....12 5 500
W2QED....12 5 365 .
WoFHJ.....12 5  — v s
W2QNZ....12 5 S
W2BVTU....12 4 260 8 léOO
W2UTH....10 5 — S
W20RL..... 97 62 .2
- L1807 830
WINKM...10 T 860 wsRww..i6 7 500
V3RUE....18 7 760 wopue "o & gss
W3QEL....17 T 820 \wepor''m oz
W3KWL....15 7 50 weivp 12 6
W3LNA....l4 7 720 el 15 . g0
W3GKP....(4 6 650 oo ottt
W30WW...13 6 600 .
W3KUX....12 5 575 T0
W3PGV....12 5  — 7750
W3LMC....11 4 400 7 0
WAMKIJ....16 7 655 g6 -
W4HHK....15 6 660 5 690
W4IDN....13 6  — -
W4IFV.....13 5 830 S
WD 18 8 B0 euTA a2 T 5do
W40XC....13 7 500 5 540
W4CLY....12 5 720
W4JHC.....12 5 720 6 725
W4OLK....12 5 720 7 860
W4FJ. . .... 12 5 700 5 1080
W4LRR.... 5 2 900 ; lggg
e i
W5JTIL. .... 145 670 WPHXY....8 3 -
W5QNL....10 5 1400 W@JHS..... 73 ~
W5CVW....10 2 1180
WSMWW...9 4 570 VESAIB....12 6 600
W5AJG..... 9 3 1260 VEIQY.....11 4 400
W5ML. .... Y 3 760 VEIBOW...8 5 520
W5ERD.... § 3 570 VESBQN...7 4 540
WsVX...... T4 -—  VE3TN..... 74 480
W5VY......7 3 1200 VE3BPB....6 4 525
WSFEK....7 2 580 VE3AQG... 6 4 52
WSABN.... 7 2 450 VE3DER... 6 4 450
WsSWV....7 2 — VESEAH...5 4 380

drift., Watch for these fellows, and let us know how you
inake out with them,

Need VE4 on 50 Me.? Then look for VE4YW, Brandon,
Manitoba, who has Y0 watts and a 4-clomaent array on
50.188 MMec. nightly. He makes test transmissions between
1900 and 1905 CST. VE4CT is also on 6, and together these
fellows are trying to stir up some more VE4 activity.

There were plenty of aurora bursts during March, but
nothing phenomenal hay been reported in the way of DX.
The carefully recorded observations of several dozen re-
porters scattered all over the northern half of the country
wmauke very interesting reading, however, and the wffort
these reports represent is deeply appreciated, both by the
writer and our friends at Cornell University, to whom the
reports are forwarded. If you would like to help in the
observation program, just send a card or message, und a
supply of reporting forms will be sent to you at once.

\WWe made some mention of the February 23rd session last
month. Now that the observations are all in, this one seems
to have been the opening of the year. Reports have come
from the whole northern portion of the country. Perhaps
the most interesting is from W7MBYV, Geraldine, Montana,
who heard a W2N?? on 145.52 Mc., between 2345 and -
midnight, EST. Anyone care to step forward and identify
himself? W7MBYV also heard two other unidentified 2-meter
signals, and several 'phones on 50 Mec. And he's in Mon-
tana, too! W7BYK, Marysville, Wash., reports four VE7
and W7 contacts on 50 Mec. that night.

‘To date, March obscrvations have come in for the 3rd,
4th, 5th, 6th, 9th, 10th, 22nd, 23rd and 30th. All but the
Sth were of quite short duration, however.

W2UTH, Rochester, N. Y., reports the starting of opera-
tions by the Zone IX 2-Meter Net, part of the New York
State Civil Defense System. All 2-mcter operators in
Monroe, Ontario, Wayne, Yates, Steuben, Allegany und
Livingston Counties are invited to participate. Any avail-
able frequency is used for the present, but allocation of
upecitic channels is planned.

‘The two WAR nights so far sponsored by the Rochester
V.H.F. Group were highly successful, despite rather poor
conditions, according to W2ZHB. John says that the WAR
certificate award has boosted activity considerably in the
Rochester area, and a record-breaking spring and summer
season i8 expected.

W8UZ, Columbus, Ohio, reports activity on 146.34 Me.
each Monday night at 8 p.ar., with W8s CPA WRN ABO
and WAB joining in.

W9ITQ, Milwaukee, has added skeds with WOPK, Down-
ers Girove, [l11., daily except Saturday and Sunday. Contact
has been couosistent, to date, but on about one out of five
days the signal is weak enough to require repeats to ex-
change useful information. W9DDG joins in this noontime
activity when time permits.

WILEL, Westboro, Wis., says that the signals of W@BBN
have improved slightly with .the approach of warmer
weather, and the regulars around Minneapolis, plus a
vouple of newcomers, have been worked fairly often.

There is nothing like a daily schedule during the winter
months to make one appreciate the coming of spring. Your
conductor has kept daily skeds on 144 Mec. with W2QED
at 0730 EST throughout the winter, though contacts have
been few and far between vver this 210-mile path. Beginning
about the middle of March, we started swapping reports
again quite regularly, and though the signal still runs too
weal for voice operation much of the time there is a steady
improvement noticed. Before iong, we expect to have con-
ditions good enough to start checking on 435 Me. again.

An effective publie-relations service hams can perform is
to provide communication facilities for large-scale outdoor
sporting events. The ‘I'wo Meters and Down Club of Los
Angcles has been doing this for amateur racing car events,
stationing 144-Mec. mobiles ut danger points along the
track, reporting to a control station at the start and finish
point. Accident and race details are thus constantly avail-
able to track officials, The success of this work with the
Racing Car Association has led to an invitation to serve in
» similar capacity for the yacht races to be held in June.
Another event on the Club calendar is a V.H.F. Round-up
and Picnic to be held in July. Last vear’s record of 500 in
attendance is expected to be surpassed.

With quite a few of its members active ou 420 Me., and
interest developing in 220, this organization should be a
rallying point for Technician and Novice Class lioensees
who are starting their ham carcers on the v.h.f. and u.h.f.
bands. Meetings are held at 8 p.M., the first and third
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Wednesdays of each month, at Plummer Park, 7377 Santa
Monica Blvd., Hollywood.

Here are more details on the ZL und VK stations that
participated in the near-record 2-meter DX across the
Tasman Sea. VEK2AH, Ryde, N. S. W,, is running an 829
amplifier at 100 watts input on c.w., 80 watts 'phone, fced-
ing a 32-element array 40 feet above ground. The recsiver
is a crystal-controlled cascode converter, ZL3AR, Ash-
hurton, New Zealand (South Island) uses a pair of 826s, a
S-over-5 array 70 feet high, and a much modified 522 re-
ceiver. VK2AH had made a crossband contact last year,
getting his 2-meter signal across to ZL1ABX for a brief
period. He places the distance to ZL3AR at 1340 miles,
indicating that the 2-meter record holders in this hemisphere
had better watch out!

Here's a 220-Mc. man looking for business. Anyone
around the New York area looking for 220-Mec. contacts is
requested to get in touch with W2MGQ.

Activity on 420 Mec. has been low during the early spring
months, but there has been a lot of preparing going on.
WI1PRB, Monroe, Conn., has a new 48-clement array (he
was using an 8-element job when he equalled the record
last fall!) and he's been working on his receivers, WIHDF,
Elmwood, Conn., recently put on a tripler-amplifier using
AX-99038, and is using a new crystal-controlled converter
that will be described soon in QST.

W2QED, Seabrook, N. J., modified the front end of an
APS-13, adding capacitance across the oscillator to bring
the tuning range down to 288 Mec., so that he can tune 432
Me. by running the mixer output into his 2-racter con-
verter, and tuning with that. A vernier dial i8 used on the
APS-13 oscillator, so that it can also be tuned from 275 to
305 Me. 'I'he 2-mcter converter output can be fed into either
sharp or broad i.f. systems, to take care of any kind of signal.
Two 6J4 r.f. stages (see January QST, page 28) are used
ahead of this set-up, making a vast improvement over the
best that Ken was able to do last summer and fall.

W3AIR and W3RE, near Washington, D. C., are re-
ported to be getting ready for some summer DX, and
W3RBSYV, Salisbury, Md., is all set with improved gear. If
more activity (crystal control and selective receivers pre-
ferred) can be lined up the length of the Atlantic Seaboard,
the DX record should be exceeded by many miles. Any
volunteers?

Here is one of the 420-Mc. gang who will be out of
business thia summer, unfortunately. W3OFK, Yeadon,
Pa., sutfered serious injuries when a ceiling over which he
was running cabling at WCAU-TV collapsed, dropping him
aome. 25 to 30 feet to the floor below. It is expected that
he will be hospitalized for at least two months more. Rick
has been provided with a small self-contained 2-meter
portable rig by W3NXT, and he is on the air nightly from
his hospital bed. He may be visited at the Misericordia
Hospital, 54th and Cedar Avenues, Philadelphia, Room 209,

More on the 6BQZ7

Have you tried the 6BQ7 as an r.f. amplifier on 144 or
220 Me. vet? Judging by our correspondence, plenty of
v.h.f. men have, with results ranging from bad to excellent.
It has been pointed out that there is an error in the value
of the grid resistor, B2, in the converter article in Septem-
ber, 1951, QST, page 42. This resistor should be approxi-
mately 500,000 ohms, rather than 50,000, as stated in the
eut label.

W2HNH, Syracuse, N. Y., mentions that he was able to
boost the performance slightly by using a smaller value of
decoupling resistor (R3 in the diagram referred to above).
Particularly if the power supply voltage tends to be a bit
low, dropping this resistor from 1000 to 100 ohms will help
a bit. In checking this we came across a slip in the 1952
Handbook in connection with the 6BQ7. Obviously, the
decoupling resistor in Fig. 16-3 should not be 470,000 ohms,
hut 100 to 1000 ohms.

W20WQ, Niagara Falls, N. Y., finds that his 6BQ7 r.f.
stage works best with no neutralization. Probably because
of variations in layout (very likely multiple ground paths)
any feed-back capacitance produces oscillation.

Several uszers have asked ubout the hest method of
coupling to a coax-fed antenna system. Our 6BQ7 circuits
have shown an untuned grid coil, with a tuned pick-up
winding. This is suitable for Twin-Lead or open-iwire trans-
mission-line systems, but for coupling to coax it would be
advisable to tune the grid coil and tap the coax directly on
it. The position of the tap should be adjusted for best noise
figure.
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WIHDQ..... 47 W5JME......43 'W9ALU......
WICLS... WIQKM..... 46
WICGY.. WOUTA...... .45
WILLL. . WOUNS...... 15
WIKHL. .

WIHMS..

W@QIN.......

WILSN.. W@DIM
WIEIO. ...... 41 WONFM
WaTKX...
W2RLV...... 45 W6UXN...... 47  WPKYF......
W2BYM. WOHVW

44 W6TMI...... 5
WaIDZ... :
W2AMJ ..
W2MEU.
W2FHJ..
W2GYV..
W2QVH....

WRJOL. .
WoJHS..
WOPED.

W4FBH...... 46 W7ACD...... 10 Calls in bold-
W4EQM. face are halders
W4QN. .. WA8NSS.. of special 50-Mc.
W4FWH. . W8NQD. WAS certificates
W4CPZ. ..... W8UZ........ listed in order of
W4FLW WRYTS...... award numbers.
WaMS....... W8CMS Others are based
W40XC W8RFW on unverified re-
W4FNR...... WSLBH ports.

Simple S.W.R. Check

‘This is antenna weather. If you want an inexpensive
standing-wave indicator for those spring antenna work-
outs, here’s a variation on the Twin-Lamp idea that is par-
ticularly useful in v.h.f. antenna work. Make two pick-up
loops using 2-volt 60-ma. pilot lamps. The loop portion can
be a piece of Twin-Lead about an inch long, with the end
away from the lamp bridged with wire. Couple one of these
loops to the transmission line and adjust the power input
to the line so that a fairly bright indication is obtainable
with close coupling between the loop and line., Slide the
loop along the line until the brightest indication is found,
and fasten the loop in that position. A spring-type clothes
pin is handy for this purpose.

Now run the other pick-up lamp along the line until the
minimum brilliance point is found, and fasten it in place at
this point. A good indication of standing-wave ratio is
obtained in this way, and you can proceed with adjust-
ments, trying always for the least possible difference in
brilliance between the two lamps. When a change in match-
ing is made the nodal points may shift, so the high and low
voltage points should be found after each adjustment. If the
work is done in the shade, or on a dark day, a glance at the
two lamps is all that is needed in trying for minimum s.w.r.
1f you want approximate figures for the s.w.r., the bulb
brilliance can be checked by varying d.c. input to a lamp
through a filament rheostat. Such a voltage check will show
that a 1.5 to 1 voltage ratio is easily discernible, and quite
small steps in either direction can be observed readily.
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-Stravsas

‘This advertisement was clipped from a Chicago
newspaper by \WORJM:

Salesman [wanted| for city salesroom of radio.
parts distributor, Technical knowledge of radio
desirable. Radio amateur license, sheds, grainary,
hog hses., ete., incl. preferred. . . .

In these days of high specialization there is
still demand for men with diverse qualifications!

Ralph Ziegenbein, VSPLP 920 Clyde Street,
Lansing, Mich., hus a copy of the 4th edition of
Wireless Handybook, which lists all amateur calls
of 1916. The volume is not for sale or loan, but
if anyone wants his 1916 call verified WS8PLP
will help you out. All he asks is that you send
him a stamped e¢nvelope or posteurd for the
return information.

For more than a year now, ARRL has been
working closely with the Bov Scouts of America
in the promotion of amateur radio in the scouting
movement. With the codperation of Harry A.
Harchar, W2GND, circulation manager of Boy’s
Life, a series of articles on amateur radio has been
uppearing in the official publication of the Boy
Scouts, and from time to time, in Scouting, the
professional magazine for Scout leaders and offi-
ecials. The series was worked out in conjunction
with League officials und several of the articles
which have appearcd were prepared by ARRL.
All amateurs and club groups are urged to extend
a helping hand to Scouts and Scout leaders inter-
exted in amateur radio.

Captain Henrik Kurt Carlsen, W2ZXDM, receives
the Marconi Memorial Medal of Service from Veteran
Wireless Operators Association President William J.
McGonigle, W2W NG (ex-W2ASN). The occasion was
VWOA's T'wenty-Seventh Anniversary Dinner-Cruise
at the Hotel Astor, New York City.

Among other organizations recently honoring famed
mariner Carlsen were the Garden State Amatcur Radio
Association of T.ong Branch, N. J.. and the Smithtown,

. N. Y., Civil Dcfense Amateur Radio Association.
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Preview—DX Contest High
’Phone Scores

As early as practicable we present u compila-
tion of high claimed scores for cach aunual ARRL
X contest. Despite generally untavorable prop-
agation conditions, "phone enthusiasts participat-
ing in this year’s test — the 18th ARRL Inter-
national DX Competition — hettered their 1951
efforts in many instances.

The W/VE picture is shaping up as follows:
WIATE 161,424, W/4ESK 149,517, W6NIG
102,951, W3LTI/ 86,940, W4KWY £2,620,
W&IIN 76,819, 1WaRBI 75,558, W6AM 64,428,
W40M 59,556, IWsJUF 49,975, WrIHTA 42,846,
ITOPRZ 39,040, W3GHS 39,039, W3PWR 33,-
520, W4VAN 37,233, VE34UJ 36,018, W5BGP
35,244, TT2APU 34,452, W6MVQ 34,342,
VE4RO 31,212, W8N GO 31,008, WSLIO 30,828.
Italics represent call-area highs.

Leaders in number of contacts: WIATE 456,
W4ESK 449, W6NIG 370, W3LTU 315, W6AM
276, WS8JIN 272, W4KWY 270, WIRBI 256,
WOPRZ 246, W40OM 237, W3PWR 214, W5JUF
211, W4VAN 201, W2APU 198, W7HIA 193,
W5BGP 180, VE3AUJ 174, WOGKL 171,
W3GHS 169, W6MVQ 166, W5ALB 163,
W2WZ 162, W9DUB 160, W6YX 156, VE4RO
153. High multiplier fota]s \VlATE 118,
W4ESK 111, WAKWY 102, W9RBI 98, W6NIG
93, W8JIN 03 W3LTU 92, W4OM 84, WOPRZ
80, W6AM 78, W3GHS 77, W5JUF 75, W7HIA
74, WB8LIO 72. W4BGO 69, VE3AUJ 69,
WGMVQ 69, VE4RO 68, W5BGP 66, W4VAN
63, W3PWR 60, W2APU 58.

Outside W/VE, these claimed scores have
been reported: KH6AEX 135,576, XE1SA
97,713, XE2W 95,403, TG9AD 66,519, XE1QB
29,274, KG4AF 15,050, G2PU 15,000, F8SK
14,841, KT1DD 11 3Qb CT1SQ 5909, DL4NV
5865, VK4FP 5083, KL7WO 5016. ’I’op contact
tot,als KH6AEX 807, XE2W 539, XE1SA 535,
TTG9AD 393, KG4AF 364, KT1DD 277, G2PU
200. High multipliers: XE1SA 63, XE2W 59,
TGOAD 57, KHGAEX 56, XEIQB 42, G2PU

25.

Not directly a factor in scoring, but interesting
nevertheless, are the numbers of different coun-
tries worked by some top 1. 8. and Canadian
entries: WIATE 74, W4ESK 70, W40M 62,
W4VAN 61, WRJIN 61, W2APU 58, \W3PWR
58, W6NIG 57, WOPRZ 56, W3GHS 54, W2WZ
,2 VE3AUJ 51, VE4RO 49, W4BGO 19,
W5BGP 49, W2DSU 48, W8NGO 47, W6AM
16, W2GNQ 46, \W3ALB 45, \W8VQD 44,
WQU'UN 44,

Watch for high claimed c.w. totals in June
OST.

FEED-BACK

In Fig. 1 of “Using the GBQ7 on 220 and 144
Me.,” September 1951 QST. the value of R:
should be 500,000 olims, not 50,000 ohms.
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'CONDUCTED BY ROD NEWKIRK,* WOBRD/1

How:

The rumpus started, as usual, when some ob-
noxious DXamples of operating tactics were
hrought forward to be frowned upon. Thrusting
their straws deeper into our last remaining Pepsi,
our visitors mellowed into the poetic. Paul from
St. Louis made an offering of guestionable merit,
a little ditty not calculated to set well with a
crowded stomach:

A DX man lacking in pride
Had a »ignal nineteen ke. wide;
When he turned on the juice
The darned thing broke lnose,
Crawled into the woodwork and died.

Hearing the commotion a mile away, WIRWS
called on the landline with his contribution:

A young VQ7 named Spinks

Made ten thousand a yeur raising minks;
For hiy curd the uld pros
Send him new HROs —

So now Spinks thinks raising minks stinks.

Louie from St. Paul ducked a sharp left jub by
Jeeves and headed for the window after this one:

A lardhead was Foottist O'Keye —

He would test with the greatest of glce;
Although thirty years old
He refused to be told

There’s a time und a place to V-V,

These gems may be whimsical but we wish the
cuses in point were greater exaggerations.

What:

Twenty continues to crawl along on its hands and knees.
WPVDC overcame a severe attack of raster disaster and is
now pulling the peace pipe with his neighbors. Jim’s latest
trophies: CRs 5AD (14,069), 7AX (000), CT3AA (040),
EL7A (040), EAGAB (080), FF8AG (065), FQ8AG (040),
JA8AB (060), KM6AX (070), OQ5PE (020), OY3IGO
(030), VQ2GW (0u), ZS3s K (010), P (060) and 4X4RE
(005) v~ — KG4AF (015), EA8BF (068), EL2A (057),
GC4LI (030), CN8EX (100) and TF3SF (007) were hauled
in by W8EXZ's 20-watter and half-waves-in-phase . ..._.
WOAIH introduced himself to EA9AP (008), ZD2HAH
(060), 5A2TI (03R8), 9S4AX (001), FQS8AE (084) and
YU3AT (093) while W4RNP clobbered TF3AB (040)

w v~ Arkansas’s W5ASG knocked off FBS8BB (050),
CPIBK (075), LZ1KAB (057), TA2EFA (105), VQs 5AU
(015), 8CB (101), VKI1BS (080), YI3BZL (0/8) and a ZD2
w—+—.- Among W4KE's catches we find OQ5RA, OE13GB
and TGICR . —. . — YL W4TAV's first tangle with 14 Me.
rewarded her with VI’?NM; VE3AVS encountered TISEP
who cluimed to be fishing off the Nicaraguan coast. VE3AVS
cornered the Cireenland market, too, with OX3s EL, JJ and
HK in the log._._. _SUIAD huas an interesting one
worked in YA1AA (102) “in Kabul.” He said “QRX for
QSL"” but SUIAD isn’t holding his breath, The latter is
still working U.S8.8.R. stations but has scen nary a QSL
from them._.._.. — VOIAN helps put St. John's on the
DX map. FFSAC (075). HA4SB (080), FA9UQ (085),
OQSLL (100), YO3RF (078), ZD2FAR (075), ZS3E (104)

* Please mail all reports of DX activity to DX Editor
Newkirk at ARRL Headquarters, 38 LaSalle Rd., West
Hartford 7, Conn.
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and 4X4AH (080) are late entries for John . _ . _ .~ W8YGR
needs a South American gal for WAC/YL and now awaits
Q8Ls from OX3s BI, BQ (120), EL2R (075) and a CT3.
Jack wonders if three bouts in one season with the flu bug
is any kind of record . —._._ A QSO with CE1DC com-
pleted WBALQ's WACE efiorts. Max then added VP8s AE,
AU, VP2MD, VU2EJ, ZK244, ZP2AC and 4X4RE (016)

- _ The DX Bulletin of the West Gulf Division DX
(Club reports the following continuous wavers: CP5SEZ
(070), CR4AC (020), EAs 8BC (070), 8BE (080), 9BC (075),
#gAC (100), pAD (085), EL2B (050), FB8s XX (040), ZZ
(047), FD8s AA (048), AB (023), FK8AL (08U). FY7YB
(020), FQ8s AC (050), AF (041), AK (040), F9QV/FC (052),
GC2FZC (040), HZ1AA (040), ISICNQ (051), JA7EN
(014), KS6AA (052), OQ5VN (090), SPs 2KG (025), 9KKA
(123), ST2TV (083), SVs 1SMX (074), pWO (0:36), one
SX7L (074), TF3SG (048), VK9XK (020), VP8s AJ (132),
AP (042), VQ5CK (010), YOs 2BC (032), 3GY (032), YUls
AQ (u37), BD (075), ZBs 1GKU (040), 21 (050), ZDs 1SD
(140, 2GA]J (052), 4BH (030), 6DU (025), 6HN (038), 9AA
(146), ZS7D (084) and 5A2TP (073) of an ¢vening; DUls
GT (093), MB (u85), EA8s AE (070), FB (095), FM7WF
(073), FL8BC (076), FO8AC (058), GD3FBS (005). HA2KQ
(017), HEQLAA (045), HZ1AB (028), ISIFIC (038), LX1JW
(U38), MI3s LK (060), US (070), MP4BBD (108), OE13DC
(032), SPs 2GKA (069), 3CM (025), 9EU (036), ST2HL
(076), SUls AD (083), GO (115), PA (017), XZ (094),
SVBWP (079), TA3AF (003), UISBKAA (045), VK9DB (078),
VQ3BM (060), VS6BA (078), VU2s BC (021), CQ (063),
CS (040), CY (035); JG (049). JK (026), MD (083), NB
(062), YUs 1AG (081), 1BK (013), 3BB (035), ZB1STC
(041), 3V8s AJ (040), AV (050), 4UAJ (082), 4X4DR (080)
and SA2TU (058) in the yawnings.

No great ball of fire is twenty *phone, vither. A two-element
phased rotary dug up VKOYT (14,325), VP5BP (325) in the
Caymans and KT1DD for W4KZF . _._. _ ZP4BB (287)
answered W5ASG while WPATH settled for TA2EFA (370)

«.—~.—ZDYAA bangs through consistently in the late
afternoons, says John DeMuyer of Lansing, Mich.._._._
W5KUC’s West Gulf contingent was breathing on the necks
of 'phones CN8E]J (320), CR6AL (164), DUIAP (187), EAs
8AW (392), 9AR (310), EL9A (295), FASBG (190), FBSBC
(340) in Madagascar, FR7ZA (315), F3WV/FF8 (076),
(iD6IA, HC8MM (365). HZ1TA (326), KMGAY (282),

OKAY, JEEVES -

NEXT TIME YOu GO To
THE CLUB AUCTION




PY2DV has a business-like installation in Sao Panlo
with which he ran a close second to PY2NX in fast
vear’s ARRL DX Test. (Photo courtesy W1EZ)

MF2AA (350), MI3NA (318). MP4KAC (290), OE13GK
(190), OX3s BD (348), BF (375), MW (356), ST2GL (250),
TF3SF (330), VK1BS (150), VQs 3CH (350), 5AU (056),
8AD (304), VR2s AP (233), CG (280), CY (125), YI3BZL
(215-370), ZDs 4BF (130), 4BL (155), 6RD (250), ZK2AA
(180), ZSs 7B (330), 7C (045), 8A (360), 5A2s TH (164),
TP (305), TS (177) and 9S4AD (180)._._.. WZ2IEV,
seanning the band aboard ship just off ZS3, reported some
of the mobile bays ripping through in better shape than
many QRO home stations. W2s (‘EB, MDQ, W3IX) and
W8('DY, ull in motion, especially stood out. Verticul fans
will seize upon this dope!

#'orty hangs on by its toenails and W8EXZ dented it
for 4X4XC (7022), giving him a 30-watt 7-Me. WAC.
Jim also found KG4AF (032), TI2CR (008) and DU1AP
U9y ... —~ OH50S8/CR4 tickled VE3AVS, Jeeves sug-
yests OI13XX/CR1@ for competition._.—. — VK9XK,
KH6QY/KC6 (025), LUIAX and CNBEX came buck to
W4KE . _._. _ It's always good to hear from guys just
smitten with the DX bug. WINSL broke in with XE1TR
and COSMT while W2LJG flagged down two V Ks — first
DX for both._._._ W2EEY understands KH5DH (009)

to be on almost daily._._. — Ubiquitous PY7WS was
WS8FRD's fifth 20-watt continent on 40 and W2M VP nailed
5A2TT on the low edge . — . ... — Really hot after the stutf

now, WS8HEV managed OQSAE (006), OA4BR (015),
KGO6FAA (041), u bunch of VK/ZLs and UAIAW (013),
of all people . — . _._ CE7AA (010), HK5AR (015), FF8AC
(40), VPs 3WO (014), 8AP (015), ZC4CC (U15), ZD9AA
(002), ZS3K (030), VQ4H]JP (020) and VUSAB (010) are
recommended by W5KUC's DX Bulletin.

‘Thunderstorms will be taking over tighty ifor lengthy
transmissions but don't give it up too soon. Fragments from
\W4BRB’s 3.5-Me. coral notebook: W68 AM, BAT and ZAT
riddled VR2CG (3800) and ZK2AA (3505) while VE1ZZ
suitched OX3EL (3515). VK9KK may be on 3525 and ZB2I
has rocks for 3502 and 3524 ke, ZE3JP works 3510 kc.
Cicne, hisself, captured EA9AP (3522), ZC4XP (3522) and
VK2AWTU (3508) . . ... KG4AF (3503) and KV4AA were
eolleeted by W4KE and W8EXZ . _._. _ SU1AD reports
u W1BIB as the only U, S. station breaking through to
Egypt on this band. (That was most probably W1DIID)
w-e—._ We hear that WNITTM worked HC1JW — nice
Novice DX for 3.5 Mc._._.— DL4LQ says 80 is renlly
jumpin’ un the Continent; sune of those most active are
PAGWAD, OK3MR, SL6AL, HB9GQ, DLs 6C'W, YOL
and ON4IL._._._\W8BKP kept the birds off his long
highwire by working scrumptious stuff like KH6QY / KC6,
SVPWP, LU3EL, ZD4AB, ('T3AB, YUs IAD, LAFG,
3AGR, PZILZ and FA8RJ. George has a nice 5i-watt
i.5-Me. WAC with his BC696.

Senenty-five "phone did itself prond this season in present-
ing a varicty of countries usually found only on 14 Me.
W5KMZ worked ZL3JO, ZS6 KD, TGs 81H. YA D, HR1BG,
VP3s AR, BP, FR, CM2CT, KP4KE, KZ5PC and some
XEs all in the region just below 3800 ke. . — . - . . W4KZF
adds VPs 6SD and 9G._._._.CTIBW (3764), YN1AA
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(3780), ZL2BE (3788), ZS6DW (3696), KH6PA/KJ6
(3840), KH6s MG (3808), 1J (3840), ABQ (3840), AEX
(3830), VPs 6AL (3750), 6CJ (3790), 7NR (3796) and 7TNZ
(4K809) were recorded by the West Gulf group's DX Bulletin.

As for ten — well, let’s not kick a band when it's down.
We wouldn't totally ignore 28 Me., though, after a line from
KZ5AW. Kim writes that the KZ75s have been working
Pitcairn’s VR6AC (28,054) quite regularly. VR6s AL and
AY are suppused to be un the band, too.—._._ W50BS
ran into CR6BX (28,400) while W4TAYV found KW6AR
and KJ6AR . _._._ Anybody perverse enough to he work-
ing any 10 c.w. these days? And how about you ll-meter
Novices?

W1BB summed up the one-siaty season, assessing it as
falling considerably below expcctations. We think the boys
did a bang-up job, notwithstanding. An increase in loran
interference was noted; \W2EQS reports kast (oast loran
stations now using megawatt peak power. OHINY and
ZC4XP have reported receiving WI1BB's sixnals regularly
during the tests. Stew is planning a more effective receiving
set-up for next year’s festivities, having been plagued no
e¢nd by man-made interterence.

Where:

Right down to brass tacks we go this time. Good luek with
these:

United Nations Hq., Rawalpindi, Pakistan

AP4UAK

CR5UP (QSL via CT1CL)

DI4IB S8gt. V. Villanueva, Co. A, 7774 Hig. Bn.,
APO 403, ¢, Postmaster, New York, N. Y.

F7BB Chateau Melleray. St. Denis-en-Vel, France

ex-FOLTI Francois Mulet, DT 4/810, Station Radio
Air, Tamatave, Madagascar

HPIMS Victor Salas, P.O. Box 8, Panama City,
Panama

LLZIKAB Box 830, Sofia. Bulgaria

ex-MD2AM  5A2TH (QSL via 5A2TR)

Like Serutan, VP6PV’s call makes sense backwarda.
Paul likes ¢.w. but can screen-modulate his 807 final and
has been widely worked on most DX bands. (Photo by
W2A4IS)
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MI3NA Bob Snyder, Radio Marino, Asmara, Eritrea

OEI3JE Sgt. J. W. Edwards, 2nd Radio 8qdn. Mo-
bile, Box 133, APO 175, ¢, Postmaster,
New York, N. Y.

QQ5LY Rox 1369, Elizabethville, Belgian Congo

VQ4CB Box 4030. Nairobi, Kenya

ex-VR2BR  (QSL via NZART)

ex-VR2BX  (QSL to ZL2MH)

VS6CG 13 Yik Y am St., Hong Kong, Asia

V&9AA Abbott, ¢ OIIicers Mess, RAF, Khormaksar,
Aden

ex-VS9BB D. Bradley, 37 Old Road, Brampton, Ches-
terfield, Derbys., England

XU6I (QSL via VS6CG)

ZC4DT (QSL via RSGB)

ZD2FFB I, ¥, Brewer, SWSS, Enugu, ¢% P&T, Nigeria

ZD2HAH (QSL via RBGB)

ZD2JAB Joe Brown, P&T Hq., Lagos, Nigeria .

ZP4BB Pedro Tirado, ¢, U. 8. Embassy, Asuncion,
Paraguay

43P Defense Headquarters, Windhoek, South
West Africa

3A2AM Marcel Ardisson, 28 rue Grimaldi, Monaco

5A2TO (. M. Unfried, Rele USN, Na.va.l Communi-

cations Unit #4, APO 231, % Postmaster,
New York, N. Y.

Credit is due W1s RWS TSZ, W2s EEY INE TXB,
W5A8G, WICI'T, WPAIH, VR2CD, W5KUC (West Gulf
Division DX Club DX Bulletin), USKA's Old Man and
REL"s Radio REF for this assemblage.

Tidbits:

VS9BB left the Maldives for Ceylon and should be back
in the U.K. by now. Brad put that rare one on the map with
the help of 200 watts to a T-matched dipole on 20 'phone.
An HRO aided by a BC-348 did the receiving._._._
W4LNL is now 5A2TO. He reports the Libyva gang very
active and enthusiastic QSLers. At last count there were
over 20 5A2s licensed, many of whom are ex-MD2/MC2/
MT2s._-._. — FN8AD was overheard to be planning a trip
by sea to the U.S.A. Gee, he could easily win the “‘farthest-
away-from-home-ham'’ prize at any U. S. hamfest he might
care to attend ._._. — Fiji notes from VR2CD: VR2BX
(21.2MH) and VR2BR are back in New Zealand; YR2CG
swapped his 10/20-meter beam for a 6-meter job; VR2AP
has staged a comeback on 14-Mec. 'phone. VR2CD worked
41 states on 20 c.w. before rebuilding to 28-Mc. 'phone.
Chas adds, ‘“‘According to the findings of VR2s CD and
CGQ, Tiji has proved disappointing for 20-meter c.w. DX as
compared to ZL.” Hmmm ._ .. _ I1KN is griped by rare
DX who call directional CQs and then come back to any-
bady while couscientious observant stations QRX properly.
Before any ‘‘changing their minds" callers of such Qs
should ‘‘cancel’ the directive une. This cun be dope by a
single plain “CQ DE 4W1XX." Why in the world should
anyone pay attention to directional CQs if the ('Qing station
doesn't? . _._. — EA@ABslipped in 4 good plug for amateur
radio by furnishing valuable communications assistance to
members of a West African Congress meeting at Moka on
Fernando Poo islund. He provided a convenient and neces-
sary link to Santa Isabel . — . — . _ F7BB, 1ecently activated,
likes 20 'phone primarily but can wiggle a mean bug. Jim
has been running 50 watts to a long wire and has plaps afoot
for Sterba draperies and 8JK beams . _ . _. . There are now
four KX6s active on Kwajulcin, those being AB, AH, AL
and AO. “Our operating has been confined to 28-Me. 'phone
during local daylight and some 20-meter c.w. during cve-

4

One of the most elaborately furnished
stations in Switzerland is HB9HK. Willie
can be worked on frequencies from 3.5 to
460 Mec. and also operates a 50-watter in
his *MG™ sports car. His profession is den-
tal surgery.

¢
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nings. Our transmitters are BC-610s feeding rotary beams
un 10 and 20 meters. 1t is our intention to be more uctive
this spring on both these hunds.”” KX6AB is aiming for
an 8.8.b. rig shortly . .. _ OE13JV of Linz, Austria, also
holds the call DL4JV ...._._ Farmer-hams may be inter-
ested in JA2WR's tests with 14-Me. terminated sloping Vee
beams (FEARL News, December-January number). Write
him via FEARL QSL bureau . _._. — If still irked by lack
of a CR5UP card (and have worked him) try anew via
CTICL._._. —~ WI1RWS delights in frightening poor c.w.
men todeath. He heard that EA8A'W planned to use 'phone-
only during his Ifni and Rio de Oro caper._._._ TA3AA
is one more DX station who gets bleeding-heart QSLs from
guys he didn't QSO. He QSLs cantacts 100 percent . .. .

The EDR of Denmark will be in charge of proceedings fnr
this year's All-European DX Contest scheduled for Decem-
ber. We'll route you a reminder before then. Experiienting
Danish Radioamateurs celebrates its 25th anniversary in
Angust . . _. —John DeMyer heard a PA@ chomping
about one YA3MG operating 40 'phone. Only a t'R8 on
160 would be more exasperating._._ ... Speaking of his
present diggings. KT1WK (CNSEG-WI1PWK) gloats, ‘‘The
whole city is on a big hill. What a DX location this is —
wow! 73 es vy best VQ9s to u.” (inats! . _ ., _. _ The N.W.IL.
boys are commencing with system. 1’J2A stands for Aruba,
B for Bonaire, C Curacao, E St. Eustatius, M St. Muurten
and S Saba Island. WIIKE dug this pitch ... ... . _ The six
ops at VP4 L7 are competing for the station's tirst DXCC.
Clonnors has 85 countries worked and Don (W6BVU) 87;
the former leads in confirmations. Cards bound for VP41.Z
still go via PY1AJ, This Trinidad package furnished the
clincher for WICEG's 3.5-Mc. WAC._._._ W8BTV
would like a lead on the present whereabouts of Jim Buckler,
ex-HH2BL. Iloes anyone have .Jitn's post-TG9 QTH?
+-+—~.~The government’s Air Weather Service, v coin-
ponent of MATS, expresses appreciation of W efforts in the
relaying of personal tratlic from outpost KL7 stations in the

('old Country . — .. — Merchant mariner W1SDU reports
on elegant hospitality received from DI.s 15C and 1UT in
Hamburg . _. . — Choice squibs lifted from the West Gulf

DX Club's DX Rulletin with the permission of Editor
W5KUC: When at his rarest, EAGAB had to beat off QSL
bribe offers with a figurative buseball bat. . . . Somebody
messed around on 80) with ZD9AA's call. . . . ZDISW is
going QRT but ZD3D can still hit 20 c.w. . . . FB8BD is
a yummy newly active on Madagascar. . . . KC6DX has
a VI'O 14-Mec. ‘phone cvoking on I'ruk. . . . Some cightcen
3A2 calls already have been assigned. . . . MP4KAC (ex-
VT1AD) is digging hard for his DXCC. . . . ("omnmercial
Radio Pakistan on 7010 kc. is the subjcct of vehement
RSGB protest. . . . ZD1AN was a spoofer. . . . VP5BP
was manned by VE3s CJ and HG. . . . VP8AD isreported
en route G-ward. FQ8AC was pla.nning to work 40 but
no STs, VQ3s or /Dﬁs seem interested in the band. FUSAA
is, though. . . . Any signal sngnmz XX3BC may be from
Macau . _._. — Ex-VS9AC is receiving pasteboards from
stations not worked, indicating probable pirating of his call.
When he left Aden, V8Us A\, Al and AQ were still perco-
luting . . . — WS8FIN reports receipt of an excellent **ham
education” while in the services. He was able to visit many
JA shacks during his Far East duties . —. ... _ W6ALQ, who

prefers 803s in his final, suys the South Orkneys gang at

VPSAE could use some literature of any type. Same muay be

sent to L. A. Wilson, Base H. care of I'1DS Office, Port

Stanley, IFalkland Islands. Warren of 3A2AG/PX1AR fame

has been a guest at W6AL.Q while awaiting his own W6 call

\We cun all get more sleep now because it isu't so —
«Continued on page [24)




SIMPLE CRYSTAL MARKER
OSCILLATOR

RAANY present-day communications receivers

use two tuning dials, one to set the runge,
and the other for bandspread tuning. Before the
calibration on the bandspread dial is usuble, the
main tuning dial must be set acceurately. A
erystal-controlled marker oscillator is ubout the
hest, way to do this. The circuit shown in Fig. 1
is ideal for this purpose, hecause it ean be built
right into most receivers and turned on or off
at will by a toggle switch mounted on the front,
panel.

= +B

Fig. I — A marker oscillator that can be added to any
reeciver to provide a convenient way to set the main
tuning dial to the right spot so that the calibration of
the bandspread dial will be accurate. The value of R
ix 27,000 ohms, Rz is 0.1 megohm, and Si is a s.p.a.t.
toggle switch.

‘The 3.5-Me. crystal found in some of the
SCR-274N transmitters makes a good crystal for
use in the circuit, although uny 3.5-Me. unit is
usable. The fundamental and harmonics of the
oscillator make it usable as a band-edge marker
for all bands through 28 Mc. — Myron . Pogue,
W?FKO

INEXPENSIVE LOW-LOSS COIL FORMS

F vou are looking for an inexpensive source of
L small-diameter coil forms, try using some of
those short lengths of RG/8U ecable that ordi-
narily are thrown away. Cut the cable as shown
in Kig. 2, after removing the black vinyl covering,

¢

Fig. 2 — Cheap coil forms
can be made from scrap
coaxial cable,

¢

the shicld braid, and the center conductor. The
polyethylene dielectric is 2 good low-loss ma-

68

terial, and it can be mounted easily us shown.

The simplest way to remove the center con-
ductor is to heuat it slightly with the tip of a
soldering iron, and then pull it out when the
polyethylene starts to melt. — Hilliam  B.
Desnocs, W2HBC

EXTENDING WHIP ANTENNAS
FOR MOBILE USE

FHE arrangement shown in Fig. 3 is a handy

way to add precious length to your existing
mobile whip antenna. In some instances it is
useful to extend ordinary broadeast whips to suffi-
cient length to make them usuble with the
transmitter.

Fig. 3 -
Handy method
for extending
the length of a
whip antenna

used for mobile

1

=
work. The jl\,
dimensions 5% &1 _—Poly rod
shown may q %dia. 5'long
be changed ‘ELT_
to wuit indi-
vidual applica-
tions,

A polystyrcene rod is drilled at one end to slip
aver the top of the whip antenna. The other end
of the rod is tapped to take the extension. The
length of the rod is then usable as a form for a
loading coil. (lonnection to the whip and to the
extension is made as shown in the diagram.

This arrangement has given good results in a
28-Mec. mobile installation, and should be of
interest tn those who already have h.c. whips
mounted on their cars. ~—.John Jarnefeld,
W4MBH 9, ex-IV2KEFC

QST for



21-MC. OUTPUT FROM THE
SINGLE 813 RIG

I’I‘ is u very simple matter to obtain 21-Me. out~
put from the single 813 transmitter described
in July, 1951, QST and in the 1952 edition of
The Radio Amateur's Handbook (page 185). All
that is needed is a new coil for the 6V6 driver
plate circuit. We used 4% turns of No. 14 enam-
eled wire spaced to occupy 1 inch of a 1!4-inch
diameter coil form (National NR-5). This coil
resonates at the low end of the band with about
20 per cent of the cupucity of C's in use, und per-
mits the stage to be operated as n tripler from
the 7-Mc. output of the 6AGT7 oscillator stage.
The 813 stage uscs the same coil as that speci-
fied for use at 14 Mec. It resonutes at 21 Me. with
the main tuning condenser set close to the low-
capacity point of its range. — R. Al. Smith,
WIFTX
MODULATION INDICATOR V
THI: simplioitv of the modulation indicator
shown in hg 1 makes it. an 1ntnre\tmg addi-

tion to any 'phone station. The circuit is non-
eritical, and once set requires no readjustment.

Insulated <,
\

Fig. 4+ — A rimple modulation indicator ‘using a
magic-eye tube.

The circuit makes use of the fact that when a
signal is modulated 100 per cent or more in 2
negative direction, periods of no signal result.
With the rig turned off, adjust /s until the cye
just closes. This becomes the reference point of
no signal. T'urn the rig on and couple the pick-up
wire to the feeders, increasing coupling until the
eye opens up to about 90 degrees width. The eve
will close as the transmitter is modulated. The
higher the percentage of modulation, the more
closure of the eye. When it just closes, 100 per
cent modulation in the negative direction is
reached. Operating just below that point insures
against getting tagged for infraction of the regu-
lutions. -~ Bob S. White, VETANR

EFFECTIVE TVI PROBE

IN the course of attempting to eliminate TVI,
you sometimes reach a point where the har-
monics have been reduced below the point where
they can be detected by the usual absorption-type
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wavemeter, even though link probes and high-
sensitivity meters are used. The gadget shown in
Fig. 5 can be used from this point on to discover
points of harmonic leakage.

To Regular TV Antenna
L Thru High-Pass Filter

TV RCVR
Antenna
Terminal

Approx.
-5

s

2-Turn Probe Coil
(Insulated 3

Fig. 5 — Simple probe constructed of 300.0hm 'I'win-
Lead for tracking elusive harmonic leaks. ‘I'he method
of use ix described in the text.

Having a TV recciver in the same room as the
transmitter is a big help, but if you don’t have
one, you cun use o converter to tune the TV
range, as described in earlier QST urticles. The
receiver is turned on, and the end of the probhe
is connected to the antenna terminals along with
the regular TV antenna lead-in. "o prevent
blanketing by the fundamental transmitter fre-
queney, a high-pass filter should be inserted in
the TV lead-in, close to the antenna terminals.

The other end of the probe is then moved
around the area of the transmitter. 1t will pro-
duce a marked increase in the interference when-
ever it comes close to a “leak” in the shiclding
of the rig. In one iustance, I was able to spot a
harmonic leaking out from under a metal tube,
even though the shell was grounded. - D). J.
Gagne, \W2LI1D

Silent Keps

4[1‘ s with deep regret that we record the

passing of these amateurs:

WIGE, Everett S. Rogers. Portland, Me.

WI1TLG, Pasquale A. Antonellis, Winthrop, Mass.

\W20LG, Edgar (7. Leicht, T.ake George, N. Y.

W2ZJ, Edmund D. Miller, Elmira, N. Y.

WRCZW, Charles Ct. Smith, Lancaster, Pa.

ex-44A, Wilbur B. Pope, Athens, Ga.

\W4ETK, M. Ross Baird, Coral Gahles, Fla.

WG6LDZ, Clifford D. Wylie, Santa Maria, Calif.

W7FOA, Clifford F. Bunn, Glendive, Mont.

W7MWW, Frank Zewan, jr., Medford, Ore.

WRBAC, Jerry I'rousil, Rocky River, Ohio

WweyYQQ, Ed H. Pugh, [ndependence, Kans.

KP4Q7Z, Randal I. Clarney, Santurce, P. R.

PY1BG, Aydano de Araunjo Salles, Rio de Janeiro,
Brazil

VE2JP, Otto K. Curtis, Montreal, Que.

VE4JA, J. A. Argue, Saint James, Man.

VE4ZR, A. E. Roberts, Winnipeg, Man.

VESTC, Sydney ffigham, Guose Bay, Labrador
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Results of the Novice Round-up

gE Novice Round-up can best be summed up
Tin the comments of one of the participants,

Wayne Nelson, WN4UGT. Wayne writes:
“[ enjoyed operating the contest and had a rip-
roaring good time while getting operating experi-
ence and those needed states. 1t was particularly
gratifyving to find thut many General ("lass ama-
teurs operated the contest and dJid not lose
pittience with us “‘lids.”” Vie Clark, W4KFC, one
of the old-time contest operators, had this to say:
“I certainly enjoyed working the WNs. It was a
real pleasure to hear them tell me T was their
“hest DX, o “new state,” “first W4,” ete. I'm
getting a kick out of the QSLs received as a
result of the Round-up. Now have worked WNs
in 31 states . . . 29 confirmed . . . hi.”

With 92 stations reporting, representing 33
sections, an XYL came up with the best score.
Frances P. Hooper, WN3SBE (see photo, puge
59), worked 34 sections, 173 contacts for a total
score of 6392, West Coast Novice Merit Arnold,
WNGNLO, garnered 2nd hounors with & total
score of H069, 122 contacts, 37 sections.

The following scores are those of non-Novice
stations and they are given by seetion: Conn.:
WIAW 3000, WIBDI 2020, WIRWS 322,
WI1BUD 72, WINJM 55, WI1ICP 50; N.N.J.:
W2NTY 2232: S.N.J.: W2LBX 60; N.Y.C.-L.1.:
W20BU 16: E.Pa.: W3ADE 1365, W3EAN 90;
W.Pa.: W3JSH 928; Va.: WAKFC 2626, W4TFX
9; L.A.: W6WOO 3132.

SCORES

Scores are grouped by Divisions and Secctions. The op-
erator of the station first-listed in each section is award
winner for that scetion. Example of listings: WN3SBE
6302-173-34-39, or, final score 63492, number of stations 173,
number of sections 34, total operating time 39 hourx.

HUDSON DIVISION NORTHWESTERN
Eastern New York DI:,’I?ION
WN2APH. ... 2300~ 72-25-19 o
WN2EPM. ... 1314 5a-18-36  WNTPTW.. ,:)‘r;”::" 17-13-16
2BYI.... . R50- 4U-17-20 0
WNZBYT...... 850~ 40-17 WN7PQZ...... 70~ 10- 7-10
N.Y.C.-L.1. W ashington
WN2FTG..... 423- 32- 9-18  \WN7PRF...... 583~ 13-11-28
WN2KDP..... 350- 35-10--
WN2GBM. 2= 7- B2T
WN2EJC...... 9- 3-3-- PACIFIC DIVISION
WN2BFN. ... 4 2o~ 2 Nerada
Northern New Jersey WN7PRM..... 330- 20-11-22
WN2ILH. ... 1515 fg-22-13  WNTQHHA ... 54- 6-6-4
WN2JCO.._ .. R10- 46-15-19
WN2BAS. ... a61- 19- 0-3 ~ DBOANOKE DIVISION
Virginia
WNATYC. ... 99~ 11- 9- |
MIDWEST DIVISION
towa ROCKY MOUNTAIN
WNOEHL..... 95~ 0- 5 6 DIVISION
Kansax WN7QDJ....... 207- 23- 9-10
WNGEZI. ... 240- 14-10-11
WNGFKO..... 25- 5 5-20 SOUTHEASTERN
DIVISION

NEW ENGLAND

Lastern Florida

DIVISION WNHUGD..... 1800~ 70-27-22
Connecticut WN4UGT. ... 1809~ 67-27-38
WNIUFV. .., 760~ 40-19-35  WNATKD.....1156- 53-17-20
WNIUCA. ... 611- 32-13-15  WNATVW..... 616- 29-14- ¢
WNIUPH . .... 455- 35-13-15
WNIUFW . 147- 19-13- 4 SOUTHWESTERN
Mo DIVISION
L., raine Los Anyeles
WNITYG/1... 154- U-U- 4+  \wNGORB.. . 1534 59-20-32
Eastern Massachusetts WNENJU..... 610~ 61-10-35
WNIUBC. ... 1008~ 4(-18-23 Arizona
WNIUOV. . . x96- 36-16-15  WNTQIV...... R12- 58-14-34
WNITVC. .. . 378~ 20-12- & Sun Diego
Western Massachusets WNGNLO. .... 5069- 122-37-25
WNIUBD.... . 111A- 52-18-25 WEST GULF
WNITVJ.... . 36- 6-6-2 DIVISION
: New Hampshire (klahoma
WNIUON..... 1466-134-29-3¢  WNSUGO.... . 126~ 14- 9-16

ATLANTIC DIVISION
Fastern Pennsylrania
WN3SBE....... 6392-173-34-39
WN3SEB......4350-130-30-38

DAKOTA DIVISION
Minnesota

WNGGHX..... 735- 34-15-16

WN3SNV..... 2136- 72-28-18 DELTA DIVISION

WN3RYT.... 2090- R5-19-25 Ponnessee

Wngamey e N7 SRR WNATIE. ... 1288 41-23-34
""" ; ' WN4UIO...... 216- 18-12~ 4

AMd.-Del.-D.C.
WN3RXS. . ...3762- 99-38-10
WNBRZG. .... 203- 14- 7- 8

GREAT LAKES

Southern New Jersey D! }VISI?N
WN2INI. . ... 5 - 5- 6 Centucky
Western New York WN4UNH.... 4032-111-32-39
WN2JML. .... 290- 19-10-3¢  WN4TRY..... 1386~ 48-22-15
WN2IMF..... 68— 7-4- 1 WNATQC..... 266~ 23~ 7~ 3
Western Pennsylvania Michigan
WN3SDV. ... 160- 20- £-20  \wNgHKZ. .. .1020- 51-20-28
WNSSTP.... .. 9= % 4-2  \WNRIFO...... 58 30-12-17
WNRIFE. . 494- 28-13-24
CENTRAL DIVISION  wNs0HQ 90 10- 9~ 4
WNYQAQ. .. .. 1271- 52-19-21 :gggig;“f' 1:1;4 ;‘l;
WN9OKI. 1218~ 5%-18-23 :
WNIOIN. 561- 36-11-15
WNIPTT 533- 26-13-20 WNRHQH. R5-30-38
Indiana WNSHOH ., 48- 5-31
WNOPAS...... 816~ 36-16-13  WNSHIF.. 9- 5- 9
WNYPFX. 207- 13- 9-3 WNRHHF 5 5-1
WNIOWZ..... Th- 4= 4-1R WNRHSM 5- 6--

Z0

e Strays %

It has happened before but it’s always a stop-
per, especially with « Novice license involved.
WN4TIK's XYL wualked in with his newly-
arrived General Class ticket while he was in QSO
with W4ANTO. TIK signed the transmission
“WA4TIK” and was thereupon admonished by
WANTO. The latter joined in the chuckle when
given an explanation in the next transmission.

Our April Stray which reported W5TFD,
W6NDP, WATFX, WATED and W5TFP (then
WNs) as filing for the first Novice (lass WAS
certificates respectively must now be revised.
(lorrespondence verifies that Norma Jean Guile,
W1UBM, accomplished and applied for hers
considerably earlier than the others. We were
unaware that she had performed this feat as a
Novice under her former call, WNI1UBM, and so
far a8 we now know, Norma Jean rightfully
deserves credit for this “first.”

QST for



Correspondence

‘The Publishers of QST assume no responsibility for statements made herein by correspondents.

7-MC 'PHONE

302 Shaver Ave.
No. Syracuse, N. Y.
Editor, QST:

In February 1952 QST in ** Happcnings of the Month" I
noticed some remarks about 7-Me. band planning which
used the incompatible words ‘*’phone’’ and **-40 meters’’ in
the same sentence. I presume this is a typesetter’s error
because | know anyone who is old enough to refer to the
7-Mec. band ar **40 meters’”’ would never say the word
*’phone’’ in the same sentence without first inserting the
title of some other amateur hand where such depredations
are legal even if deplorable. I trust you will never again
allow this grevious error to appear in the pages of QST.

— Jared Scott Smith, /W2JFX

817 Gracewood
Memphis 12, Tenn.
kditor, QST:

The 'phone boys are restricted to portions of each band,
while the ¢.w. boys have privileges on any frequency in
any ham band with exclusive use of 7 Me. It seens to me
the c.w. boys are quite selfish with their frequencies. To
be fair to all, half of every band for c.w., the other half for
'phone — that means 7 Me. too.

—- Howard Benson, W 4SBE

1212 Antonia Way
Bakersfield, Calif.
Editor. QST:

(loncerning the FCC proposal of allowing 'phone opera-
tivn on forty meters, I would like to be counted as one who
opposes it. If forty-meter 'phone operation were allowed I
would be one of the first there. However, I'm convinced
that the best interest of the most amateurs would not be
served by allowing 'phone operation on forty. All of the for-
eign 'phones that are at present fairly well scattered through-
out the band would move down helow the new ‘phone band,
making it cxtremely difficult for low-powered c.w. stations
to operate.

Many pecople are of the opinion that American 'phone
operation on the high end of the band is advisable on ac-
count of all the foreign broadcast stations on the high end.
However, 1 sce no reason to believe that these foreign sta-
tions would attempt to continue operating in an American
’phone band. They would, no doubt, just move down into
the c.w. band.

— Lloyd R. Zander, W6ITE

2210 S.W, 27th Lane
Miami, Florida
kditor, QST:

‘The recent letters in the ‘ Correspondence’” section have
prompted me, after 17 vears as a ham, to write my first
letter to yon.

I have heen an active c.w. operator ever rince first
licensed as WSLVV in 1934, Most of my operation has been
on the 40- and 20-meter bands. All my 'phone operation
could probably be listed on a half dozen pages of my log.

Traditionally, the 7-Mec. band has been “ec.w.,”” but 1
would say that tradition is about the only defense that can
he otfered for keeping it thus. When the average signal on
the band was broad and receivers were even more so, there
was some reason for dismay when ‘‘‘phone on 40"’ was men-
tioned. Today’s equipment makes it feasible. (Good re-
ceivers and sharp 'phone signals have greatly increased the
width, effectively, of our bands. For c.w., the bandwidth
has ultiplied many times, When the average station had
crystal control, two stations in QSO occupied about twice
as mueh space as is the rule now with most stations able to
QSY to the called station's frequency. Many of the *“‘old-
timers "’ will remember how half the band would be occupied
by one "‘round table.”
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Some hams apparently fear the influx of foreign 'phones.
They should live in South Florida. Down here, both 40
and 80 are loaded with stations ‘‘south of the horder.”” My
contention is that after a few preliminary difficulties, the
40-meter band will adjust itself to a situation much like
that of the 20-meter band. The official and ‘‘unotficial’
allocation of frequencies there has proved fairly workable,

— C. Bolvin, W4LVYV

224 6th Ave.. West
Decatur, Alabama
Editor, QST:

After reading many different opinions regarding opening
of the 40-meter band for 'phone operation, I would like
to express my idea. Inasmuch as vne 'phone station will
occupy more space in a band than fonr or five “c.w.” sta-
tions, I am bitterly opposed to opening this band for 'phones.
The boys that *‘can’’ and like to work c.w. should have
at least one band frce of 'phone heterodynes.

-~ C, E. Uptain, W4BFM
{Eprtor’s NorE: This, for a while at least, concludes the
‘‘correspondence’’ on the 7-Me. 'phone question. The Head-
quarters has received 34 letters favoring 7-Me. 'phone, and
51 expressing disapproval.]

SERVICE AS USUAL
C'onrad, Montana
Editor, QST

Just a note to let you know that I appreciate your inter-
est and help on my licensing problem., When [ wrote in I
was more or less just “griping’’ and it didn’t occur to me
that vou would be able to do anything about it. Hi!

The license was issued Dee. 7th hut they didn’t mail it
until Dec. 19th and I got it Xmas Day!

Again, many thanks for all your trouble and will say
that this service alone was worth more to me than the price
of a year’s membership.

—~ Harold Pyle, W?BFW

ALL DIRECTIONS AT ONCE

South Starr Route
Chadron, Nebraska
Fditor, QST:

I've been reading your * Correspondence from Members "’
and am afraid I'm missing out on something. Sounds like
some of the ‘phone and c.w. boys really get hot under the
collar. I want to get. in my bit too so this is to let you know
that whatever comes up, ['m against it!

— Charles M. Christian, WOM2@

THAT TV LETTER

159 Nott Strcet
Wethersfield 9, Conn.
Editor, QST:

I was very happy to hear that the ARRL *‘called upon
all television recciver manufacturers to make construction
changes which will eliminate interference with regular
broadcasting channels in existing and future sets.”’

I can appreciate this since I have had more interference
trouble with our TV set than with any other set in the
neighborhood during my QSOs.

—— William Madigan, jr., WN1UGE

Annette Island
) Alaska
Editor, QST:

I got a kick from reading the letters from the TV manu-
facturers: ‘*Onr receivers are so good that they don't have
TVI in the first place, but we will cooperate with the

(Continued on page 146)
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News
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JOHN E. CANN, WIRWS, Asst. Comm. Mgr., C.W.
GEORGE HART, WINJM, Natl. Emerg. Codrdinator

Some Traffic Observations. T'he National
Traffic System has again functioned with excel-
lent success through the current (its third) season.
High commendation is due those operators in key
posts and in the section nets who have contrib-
uted to this mechanism that serves all amateur
operators. It must be noted that ‘“Old Man Skip”
has played hob with operations in some net peri-
ods during this season. Shifting the time of net
operation-has helped a little in some cases. Since
that interferes with the dinner hour or cuts into
other ham activity it has not been a popular solu-
tion. However, with the longer days, conditions
are now picking up for net, operation.

The WNational Traffic System provides for a
complete exchange of traffic between all net levels
in onc evening . . . usually section nets operute
at 1900 and 2200 Mon. through Fri., with ex-
changes at regional and time zone levels in be-
tween. N'TS sets up a plan that will work for ama-
teurs everywhere regardless of some individual
absentecism. NTS was built for the fraternity,
permits participation by the cusual traffic han-
dler. This ARRL system was designed for the co-
operative-minded individual amateur who wants
to handle his traffic in an orderly cfficient wuy,
preparing himself for the time when his efforts
can be used in emergency. ““ Big wheels” in traftic
sometimes like to work as independents, but
there’s plenty of room for participation of all such
in the over-all trafficexchange networks.

All that our sectional, regional and area nets
need is a sufficient degree of individual support
and traffic participation to carry on every night.
Rotation of NCS by different nights and enough
weneral participation makes for success for all
without undue burdens on each participant and
networks are always in being even with some
members absent. There has to be an NCS (or
alternate) guaranteed for each meeting night, on
all nets. The National Traffic System provides an
automatic means of fast radio contact hetween
all states, as contrasted to individual links in
smaller chain systems of handling traffic which
serve particular points or particular states with
high efficiency.

What does the existence of NTS mean to the
average amateur? (1) That by reporting on his
section c.w. or 'phone net (sce periods and fre-
quency in ARRL Net Directorv) which is or
should be a vital part of the system, an amateur
radiogram for any point in the U.S.A. can be sent
forward with a plan for its successful early relay-
ing to destination, if that section net properly
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sends a regular representative to its regional net.
(2) The operating scssions in most all nets first
cover the regularsin turn, noting and standing by
any reporters who come in from outside points.
Their traffic can be handled as soon as inside the
section traffic has been cleared. (3) Any amateur
with traffic who calls in will be welcomed, or any
umateur residing in the section, but each must of
course take his turn to clear traflic. Having a
messuge to originate into the net is the best badge
of admission.

Armed Forces Day ~— May 1Zth. Try your
success in the Armed Forces Day Receiving Com-
petition. See the announcement for Armed Forees
Day elsewhere in this issue. Make perfect copy if
possible of the 25-w.p.m. transmissions to be sent
at, 2000 and 2400 EST on 15 frecuencies! Demon-
strate vour skill. Send ““copy”’ direct to the Penta-
gon (Room BE1000), Washington 25, D. ., for
checking. Separately from the above, amatcurs
are on May 17th (6 p.Mm.~midnight EST) invited
to engage in two-way contacts with AIR, NSS,
and WAR for friendly QSO and QSL.

Novices, Watch Harmonics. Information has
been received that in some cases signals from
WN licensees among others are being improperly
radiated at harmonic frequencics. Novices may
take this as a tip to ask fellow amatcurs they
work to listen for therr exact harmonic to sce if it
can be heard at any distance. Better vet, check
your transmitter output with a grid-dip or ab-
sorption frequency meter such as described in
Chapter 21 of the Handbook.

Official Observers and Novices themselves are
requested to watch the harmonic shadows of the
Novice band, especially for 7.4-7.5 Mec. and 11
Me., and to notify by radio message or postal
card any amateurs who can be heard there with
improperly strong harmonics. Such sction muy
help a brother ham to wvoid an FCC notice.

On Becoming an Official Observer. Would
yvou like to belong to that group of appointces
provided with ARRL forms to assist all amateurs
in maintaining high signal standards and avoiding
FC'C notices? General Class licensces experienced
in amateur know-how for distinguishing between
images and signals themselves, men with tact and
stumina who have good receiving equipment and
are alert to double-check against the chance of
mistake occasioned by receiver overload or
propagation conditions, may volunteer to SCMs
for Observer work. The ARRL Board has fre-
quently commended OO activity, and on several
occasions it has won high FCC praise. Inquiries
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about classes of Observer appointment, received
by radiogram or letter, will bring our booklet with
datu on this and other ARRI appointments plus
some sumple forms. Applicants for OO appoiut-
ment must reside in one of the field-organization
sections (page 6, QS7") and have stated experi-
ence, interest and qualifieatious.

FD Reminder. June 21st-22nd is not many
weeks away. Plan to put the finishing touches on
any new equipment now being built for emer-
geney-portable and ecar-mobile work. Plan to test
it out and get in the fun this year in the largest of
all ARRIL operating activities. log forms for
report of ARRL Field Day stations are now avail-
able gratis on request to ARRL. Affiliated clubs
received copies of the FD rules in February.
These will be repeuted in June QST. CU in the
FD!— I K. H.

MEET THE SCMs

Virginia’s SCM, . Edgar J.indauer, \W4FF, became a
licensed amateur as early as 1915, and since that time has
also held the ealls 3UE, W3GRG, and W4CPS.

He obtained commercial radio experience as operator for
the Narconi Wireless Telegraph Co. — Merchants and
Miners Transportation and on the (Green Star Line, and as
installation engineer for RCA. Following a call issued by
ARRL during World War | he was one of the first 500 men
to enlist as radio operator in the (1. 8. Army.

Despite his various SCN duties, Lindy still finds time to
take part in ARRL Sweepstakes, DX Contests, LO-NITEs,
and CD Parties. A charter memhber and one of the organizers
of the Baltimore Radio Club in 1916, he is a present member
and former treasurer of the Potomac Valley Radio Club. In
addition he holds Official Relay Station appointment, is a
member of the Old Timers ('lub, and has earncd a Code
Proficiency certifieate for 30 w.p.m.

Equipment at W4I'F includes a composite transmitter
with & pair of 813s in the final so constructed as to permit
disassewbly for 30-watt Iield Day operation or L00-watt
Sweepstakes participation, plus flexibility to incorporate
these units to drive the 813s at a full gallon if necessary, al-
though 400 watts is generally utilized. Screen-grid modula-
tion to p.p. 813s recently was installed. The recciver is a
Super-Pro and autenna is an 80-meter center-fed mounted
on two steel poles 70 feet high and 145 feet apart.

Lindy's other hobbies are bowling and, during the sum-
mer months, swimming, fishing, and boating at his summer
home on Chesapeake Bay. He is employed in the Office of
the Secretary of Defense as Chief of the Special Projects
Comirmittee.
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CODE-PRACTICE STATIONS

W2JZX, Viola Grossman. 18 Phipps Ave., East Rocka-
way, N. Y.,3805 ke., Mon., Tues., Thurs., 1100 to 1130 ES'T',
and Tues., Wed., 1800 tn 1830 ES'1.

W7MWQ, Dick Wilhelm, P. (). Box 6013, Phoenix, Ari-
2una, 3759 ke., Mon,, Wed., Iri., 1930 to 2000 MST'.

\WVGJZ, Ray Cornell, 904 Clurtis St., Albany 6, Calif.,
3590 ke., Mon., Fri., 5, 734, 10 w.p.m., Wed., 12, 18, 25, 35,
45 w.p.m., 1815 local time.

W7WJ, Haul €. McCracken, 4603 N.E, 28th Ave., Port-
land, Ore., 3600 ke., Tues., Thurx., 5, 10, 20 w.p.m., Sat., 18
to 45 w.p.m., 1830 local time.

DXCC NOTES

We are pleased to announce the addition of Bingapore,
VSI1, to the Postwar ('ountries List. Heretofore, both VS1
and V82 have counted for Malaya in the Postwar DX Cen-
tury Club and the ARRL DX Competition, The Crown
Colony of Singapore officially came into heing on April 1,
1946, so QSL cards from VSI stations worked on or after
that date will be acceptable for Postwar DXCC ecredit.
Curds confirming postwar V82 contacts will continue to
count for Malaya.

Speaking of countries, a brand-new Postwar Countries
List is now available upon request. A number of conven-
iences not found in the old list have heen incorporated in
this revised form which has been designed to withstand
plenty of rough usage on the operating table.

DX CENTURY CLUB AWARDS
HONOR ROLL

G2PL....... 237 230
WEENV..... 246 e 229
W3CPV. ..., 23 WEGRL., .. .20
W3GHD.....232  W3EVW..... 228
W6AM . 32 (i6Z0.......228
W2BXA.. .. 230
- RADIOTELEPHONE

WBHGW....198 \W2BXA..... 148
WIRBI...... 195 W3LTU..... 187

VQ4ERR....212 WINWO... 193 W6DL......, 181

XEIAC..... 208 WIICX..... 192

from February 15 to March 15, 1952, DXCC certificates
and endorsements based on postwar contacts with 100-or-
iwore countries have been issued to the amateurs listed below .

NEW MEMBERS

G6GN....... 155 106  VPOOO
ON4GU ., .. 149 s  SM3EFP,....
GADR.......119 105 WAIPH
LUGAX.....115 105 GRS ...,
W6BUO.....112 _. 105 KSPA. ..
DLAHJ..... 110 L1040 OMSLV..
W2AO0X.....108 02 VE2BK
SM7YO0..... 107 102 GM3EDU. . .100
101
RADIOTELEPHONE
WIHB.. . ...170  (2LS.......100 \V8BRA..... 100
W2A0X, _...108 W2KSN..... 100
ENDORSEMENTS
W2AGW..... 20 WIWK.. ..., 183 G4zU L, oL 130
26X 220 WYHUZ..... 162 GEVQ. ... 126
WITW...... R W2PRN. .... 158 WILINMT. ... 123
W6AMA. ... W5S5CKY.....1563  VIEIPA, ... 122
W5KC. . ....2 W2REL. .. .. 152 ZS3K. ... 121
W6PR | . PAGLB. .. ... 152 WIBLO..... 120
HBOJ.......200 W&KUJ.....150 HBOP. .. ... 119
W7PGS 182 ItAMLU. .. 142 \WYBDW 11
W4RBQ.....172 KH6PM..... 10 MQU....... 1
W2RGV 167 WOTKX..... 140 GSPQ....... 110
ZS2AT.... .. 137
RADIOTELEPHONE
ZS6BW... ... 180  I1AMUOU,..... 10 PY2JU...... 117
756Q. .. .. ... 172 LU4DD..... 140 W2MEFS. ... . 115
WAEWY..... 172 CM9AA. ... 140 W{GIO..... 110
WIENE..... 161 W5SKC...... 133




TRAFFIC TOPICS

This is the month when we take cognizance of outstanding
individual traffic performance for the previous year. You
will be reading this in May, well into the time when trafic
experts are again beginning to compete for high honors in the
BPL. but it is not until mid-March, when SCMs are report-
ing February traffic and when copy for May QST comes due,
that we are able to make a survey of the previous year’s
BPL records with the assurance that all figures are in.

The BPL survey iz made on the basis of * BPL points."’
These ure uwarded at the rate of four points for every indi-
vidually-owned and individually-operated station which
makez BPL, plus one additional point for every 100 points
in his tratlic total each wonth. Thus, five points are the
minimum awarded to any station who makes BPL. These
points are totaled from month to month and from year to
vear for every station whose call appeared in the BPT, since
World War I1. On this basis, the following are the * high
ten” for 1951 and for the entire postwar period, with total
number of BPL points shown in parentheses:

1951 Postwar
W3CUL (526) W3CUL (927)
W6KYV (308) W7CZY (819)
‘W4PL (237) W4PL {799)
W710Q {179) WG6CE (793)
W7CZY (177) WazJO (453)
WoTQD (168) W7CKT (335)
‘WazJO (157) W5GZU 313)
WOIILH (155) WBKYV (308)
WwoluJ (155) WorQbn (302)
W6GYH (151) KG6DI (277)

Let’s pause briefly to zogglc at the 1951 record of W3CUL.
Mae was not only 1007 BPL, but her lowest traflic total
was in March, when shv handled 2643 messages. Her high
was in Decewber, when she made 9955. The grand total for
the year was 48,537, which is an average of more than 000
a month! W3CUL was at the head of the BPL every month
except May (when Old-Timer W4PL beat her out) and
August (when KG6FA A, a multioperator station, was top).
We won't say, as we did last year about W6CE, that theyse
records will stand for a long time — but who is going to beat
them?

Note that in the postwar Jist, sowe of those still in the
running are there on the basis of points vollected years ago.
Last year’'s champ, W6CE, got started too late to show in
the 1951 high ten, but he managed to avoid being out-
distanced by the other three of the *‘big four' on the post-
war list.

‘I'he W6s were apain high in the handling of tratfic toward
BPL in 1951, placing first both in number of BPLs and
number of BPL points, with the W9s and \W#s fighting for

second place. The total numher of stations listed in the
BPL in 1951 was 461 compared with 443 in 1949 and 1950,
so our traffic fortunes continued to look up. Here is an
analysis of 1951 BPL data by call areas:

Call 4rea No. BPLs BPL Poinia {figh Three
W1 15 132 CRW EMG 8JO
w2 33 183 RUTFT BO COU
w3 32 719 0L NHI NRE
W4 34 413 PL ANK PJU
W5 47 424 PTV LSN GZU
Wé kit 1102 KYV GYH BAM
w7 46 517 10Q CZY FRU
w8 29 31 AUJ RJIC ARO
Wwo 59 604 ILIT JUT JTX
Weo i 623 TQD 7ZJ0 SCA
VE 7 44 alA IMK TAAL

Foreign 27 248 TARAC KRG6AT

JALATL

1t is intcresting to note that in three different call areas
the BPL leader is a member of the feminine sex, and that
three others have placed in the high three in their respective
call areas. In the W9 area, the high three are all YLs. We
OMs had better look to our laurels.

- o ¢ m—

National Traffic System. 'The NTS record for 1951 was
summarized in a recent Fmergency and Traffic Bulletin, xo
we will refrain, for space reasons, from going into it here,
except to say that we believe NTS8 is reaching its maturity
and receiving more general acceptance uwmong the tratlic
fraternity. This is not to say that we no longer have any
problems; on the contrary, we have bigger ones than ever.
The difference is that our efiorts now are to gain 100 per cent
support instead of just some support.

February reports:

Most

Net Sessions Traffic High Low Average Consisten
EAN 21 815 7% 9 38.8 Al
CAN 19 288 395 15 RNS5

(Jan.)
1RN 34 % 330 49 0 9.7 E. Mass.
2RN 42 390 26 0 9 JN, NYS8
3RN 40 155 18 0 4 . Pa,
4RN 42 805 48 0 12 8. C.
RN6 28 1010 a2 3 36.7
RN7 50 4R5 A 0 9 Wyo.
8RN 35 143 22 0 3.8 Mich.
9RN 25 685 65 0 27.4 1L
TEN 45 955 62 2 22.2
TRN 42 99 16 0 4.2 Ont.
QIN a8 1064 54 0 16

(Ind.)
TLCN 21 296 29 2 14.1

(Towa)
NYS 25 450 42 4 18

(N. Y

# 42 sessions held.

Fastern Area Net: All regions reported 100 per cent except
4RN and TRN, each of which missed one session. KAN was
in session 19 hours and 19 minutes. The wmonthly KKAN
bulletin by Manayer WBSCW comments on some of the
rough spots.

Central Area Net: No one has yet applied for the man-
agership vacancy created by the resignation of WICBE.

¢

During the past two or three years the call of WOSCA
has climbed hteadxly in traffic and emergencey organiza-
tional mn"l(‘s Here is what he and his station look like.
When “Doc™ was appointed manager of TEN (Tenth
Regional Net) in Iebruary, 1950, he promised mthm
two weeks to have a net that would come up to any in
the country: and then he went to work. Today TEN,
primarily as a result af his efforts, is one of the best, and
WPSCA has “retired” ax manager. Doc is also ORS, RM
and EC in his sec<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>