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C YOU WON'T BE SATISFIED UNTIL YOU OWN

D i _ the completely new

VARIABLE D*

CARDIOID

DYNAMIC MICROPHONE

The 664 will equal a useful power increase
of four times over commonly-used peaked
microphones, and could well be the best
investment, dollar-wise, in your shack

Here is a totally new concept in microphones for
amateur phone communication.

The cardioid (high directivity at all frequencies)
pickup pattern enables you to have a real *“‘arm chair
QS0.” The forward gain of 5 db** allows you to speak
at nearly twice the distance you have been working to
a conventional microphone. Unwanted sounds in the
shack are rejected nearly twice as effectively as by
ordinarily-used non-directional microphones.

The response curve is tailored to put the highest

degree of intelligibility on your carrier. Your 100%

modulation is all speech . . . in full character . . . with

bite and punch. This curve, compared to ordinary

microphones, will give you up to 12 db more usable
_ audio—without splatter or hash.

We invite you to prove to yourself that the 664 will
outperform your present mike by a direct comparison.
If it doesn’t out-hurdle QRM, your distributor will
refund the purchase price without qualification.

MAXIMUM POWER

New Variable D* Dynamic Microphone operates on the prin-
ciple of multiple sound paths to the diaphragm. Spaced
apertures to the rear of the diaphragm are phased to pro-
vide cancellation of rear sounds and give full response to
sound from the front.

This new principle enables the curve to be free from peaks
or dips. Insures freedom of blasting and boominess from
close talking. Eliminates effect. from mechanical shock.
High level —55 db. Acoustalloy diaphragm. Switch easily
changed to relay control, if desired. Absolutely unaffected
by moisture, humidity, or temperature.

Model 664. Without Stand.............. Net Price: $49.50
Model 419. Desk Stand.........ccv0eee vese..Net:  6.00

EAK |MODULATION 8 MAXIMUM POWER

**Forward gain is that compared to a
pressure mike; actual front-to-back *Patent
hemisphere pick-up ratio is 20 db. Pending

ElecthoYores

ELECTRO-VOICE, INC. * BUCHANAN, MICH. ® Export: 13 E. 40th St., N. Y.




Left: smallest receiving tube—a General Electric 6BY4. only 34"
high! Above: Robert Bailey tests a micro-miniature tube at 900
megacycles for noise factor and power gain.

Amateur know-how is asset to WAJZ0 in
tlevelopment work on G-E micro-miniatures!

T OBERT BAILEY, W4JZO. is a development
engineer in General Electric’s Owenshoro,
Ky., receiving tube plant. His work centers on

~~ u-h-f, and he has taken active part in the design

of G-E micro-miniature tubes—new ultra-compact
metal-ceramic types with outstanding perform-
=zsance. A TV-tuner triode, the 6BY4 is the first
*micro-miniature, with others to follow.

U-h-f designers are helping to shape the elec-
tronic world of tomorrow. According to Bailey,
they need the amateur’s willingness to search for
new solutions to new problems. Bailey strongly
endorses ham philosophy as an approach to

creative effort in his field. He stresses this in a
G-E engineering course he conducts, and takes
every opportunity to keep active as a ham by
working the 75. 40, 20, and 10-meter bands with
mobile phone equipment he has designed.

W4IZO has been a radio amateur since 1916,
Like hundreds of other hams who design, build,
and test G-E tubes of all types, he brings to his
work extra experience and resourcefulness—
yualities retlected in a superior G-F product.
Buy the tubes that hams help build! Your G-E
tube distributor stocks them. Tube Department.
General Electric Company, Schenectady 5, N. Y.

Rogress fs Our Most Important Product

GENERAL ELECTRIC

166-184
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Forerunner of
TOMOrrow...
here today!

In its entire Amateur line, Collins
has long been recognized for its
leadership in forward-thinking de-
sign and development. Now, lead-
ing the trend to Single Sideband
excellence, Collins is producing the
top performing team on the air —
the KWS-1 Kilowatt Transmitter
and the 75A-4 Receiver.

You can be enjoying this fore-
runner of tomorrow — today — on
a small down payment and up to
18 monthly installments. Your
nearest Collins distributor will be
happy to give you the figures today.
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table-top
kilowatt
amplifier

The B&W Model L-1000-A is a carefully cngincered Grounded Grid Linear Amplifier with a
power packing punch which will stand out in signal eloquence whencver the going gets rough. The
clean design climinates unnecessary circuits, yet all essentials have been included to give you long,
dependable performance.

Just consider these features: 1,000 watts input SSB, 875 watts CW . . . complctely self-contained
including power supply!. .. bandswitching on all amateur bands 80 to 10 meters inclusive . . .
pi-nctwork final . . . broadbanded input — requires no tuning . . . all operating controls on front
pancl . . . controllable bias supply . . . completely shielded for T'VI suppression . . . requires only
80 watts r.f. excitation . . . ideal for use with any transmitter nominally rated at 100 watts such as
B&W 5100 Scries, Collins 32V Series, Johnson Viking I & II, etc. Net Price, L-1000-A.. .. $460.00

MODEL 5100-B A SUPERLATIVE AM-CW TRANSMITTER

e high level push-to-talk AM telephony . . . 140 watts input e clean CW keying-break-in
on all bands . . . 180 watts input e sparkling SSB . . . 180 watts pcak envclope input . . .
when combined with the 51SB-B single sideband generator ¢ bandswitched throughout
integral VFO or crystal frequency control e coveraze of 80 through 10 meter amateur
bands e idecally suited to drive L-1090-A Linear Amplifier.

INet PriCe. . .. o e ettt i et $475.00

MODEL 5188-B GENERATOR FOR SUPERLATIVE SSB

e fully bandswitched

e voice operated control e push-to-talk e speaker deactivating circuit

® powered by 5100-B transmitter

® no wiring required

¢ T'VI suppression e unitizcd construction,

Net Price. ... .o e e .$265.00

2

MODEL 370 ADAPTER FOR RECEPTION YOU NEVER DREAMED POSSIBLE

e truly outstanding SSB reception, select upper or lower sideband at the flip of a switch
e true single signal CW opcration suppresses unwanted heterodynes by 50db

e selects either sideband of an AM signal

® may be combined with any communications recciver

¢ normal opcration of your rccciver is not disturbed in any way.

Nt PrICe. o e %¥131.50

WRITE FOR LITERATURE, OR SEE THESE FINE PRODUCTS AT YOUR DISTRIBUTOR’S

Prices SuBjecT To CEHANGE WITHOUT NOTICE

BARKER & WILLIAMSON, INC.
237 Fairfield Avenue, Upper Darby, Pa.




Stand d

of
Excellence

PRs are on top! Wherever you go. the world around . . .
wherever dependable radio frequency control is essential
. . « PR Crystals stand out as the standard by which other
crystals are judged. This is no accident. PR stands for superb
QUALITY. Nothing is spared to make PRs truly the standard
of excellence...and your dealer will tell you the same thing.
20 METERS, Type Z-3, $3.95 « 40, 80 AND 160 METERS, Type Z-2, $2.95

Since {ner 1934

\/
use [37] AnD Know wHERE You A

EXPORT SALES: Royal National Company, Inc., 8 W. 40th Street, New York 18, N. Y.

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

5



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are
League members. These include ORS, OES, OPS, OO and OBS. SCMs also desire
applications for SEC, EC, RM and PAM where vacancies exist. All amateurs in the ‘United States and Canada are invited

available in the areas shown to qualified

to join the Amateur Radio Emergency Corps (ask for Form 7).

lkastern Pennsylvania
Maryland-Delaware-D. C.
Southern New Jersey
Western New York

J
Western Pennsylvania W3INCD

Clarence Snyder

. W. G zore
Herbert C Brooks
Edward (.:

R. M. Heck

CENTRAL DlVlSlON

1llinois WOoYIX
indiana
Wisconsin

(reorge Schreiber
Seth L. Baker
Reno W. Goetsch

DAKOTA DIVISION.

North Dakota
South Dakota
Minnesota

Arkansas
I.ouisiana
Mississippi
‘T'ennessee

Klmer J. Gabel
(.es Price
C:harles M. Bove

Owen G. Mabh:
Thomas j. Morgavx
Julian G. Blakely
Harry C. Simpson

Ke_ntuck&
Michigan
Ohio

"Robert E. Fields

‘Thomas G. Mitchell
Wilson E. Weckel

[ aslcrn New York o W2EFU
N. & Long Island W2TUK
Nonhern New Jersey W2VQR

Creorge W, Tracy
Harry J. Dannals
l.loyd H. Manamon

Towa WOBDR
Kansas weicv

Missour i W@GEP
Nebraska 'WCBH

Russel] B. Marquis
Eari N. Johnaton
James W. Hoover
Floyd B. Campbell

Connecticut WIEFW
Maine WI1BPI/VYA
Fastern Massachusetts WIALP
Western Massachusetts WIHRV
New Hampshire WIHS
Rhode 1sland WIKKR
Vermont * WIOAK

Milton E. Chatfee
Allan D. Duntley
brank L. Baker, jr.

ATLANTIC DIVISION

e DELTA DlVlSION
atfey

HUDSON DlVISlON
1138 North Country Club Drive Schenectady
Farmingdale, L. I.
Asbury Park

MIDWEST DIVISION.
R#07 North Fifth Ave.

NEW ENGLAND DlVlSlON

17 Porter St.
370

7 Woodbine Ave.

800 Lincoln Ave.
‘11 l g St.

Eas

Balumore 7, Md.
Palmyra
Tonawanda

sharpsville

239 S. Scoville Ave.

276 West Sumner Ave,

029 S. 7th Ave,

Oak Park
Martinsville
Wausau

(Iuster State Park
6114 E. Lake St.

Hankinson
Hermosa
Minneapolis 7

7
J40° Beauheu St.
525 So. Main i

1863 So. Wellmgton St.
GREAT LAKES DIVISION.

Springtown
Metairie
(sreenville
Memphis

531 Central Ave., (Kentucky side) \s/il.liamson, W. Va.

4?0 Liberty

8 Tuscarawas St., W.,

3uchanan
Canton 8

139 East Zoranne Drive

709 Seventh Ave,

1100 Crest Drive

15 Sandrmxbam Lane

203 W. 8th Si

Ferguson 21
North Platte

Homesdale Ave,

()l Atlanllc St.

(shorne R, McKeraghan 22 Mutter St.

Harold J. Preble

Walter B. Hanson,ir.
Mrs. Ann L. Chandler

Alaska KL7AGU
idaho W7IwWu
Montana

regon
Washington

[)ave A Fulton

Conyngham

Victor S. Gish

vada
Hama Clara Valley
f.ast Bay
an Francisco
Sacramento Valley WG6JDN
San Joaquin Valley wWe6]ruU

Samuel H. Lewbel
Ray T. Warner
R. Paul Tibbs
Roger L. Wixson
Walter A. Buckley
Harold L. Lucero
Ralph Saroyan

36
ROANOKE D!VlSlON

North Carolina W4RRH
South Carolina W4HMG
Virginia W4KX

West Virginia WsPQQ

B. Riley Fowler
Ervson L. McGraw
John Carl Morgan
Albert H. Hix

ROCKY MOUNTAIN DI'VISION

WOHEM

WILQE
Wyoming W7PKX

ames B. Simpson
ames L., Dixon
‘Wallace J. Ritter

Alabama
Eastern Klorida
(Western Klorida w
West lndies (Cuba-P.R.-V.1))

Canal Zone KZSRM

Joe A. Shannon
Arthur H. Benzee
Edward J. Collins
William K. Kennedy
William Werner

Roger M. Howe

{.os Angeles
Arizona

San Diego
Hanta Barbara

WECMN
WIOIF

WOL KU
WeQIW

William J. Schuch
Cameron A, Allen
Don Stansifer
William B. Farwell

Northern Texas*
(Oklahoma
Southern Texas
New Mexico

Ray A. Thacker
Ewing Canaday

Morley Bartholomew

Einar H. Morterud

Maritime
Ontario
(Juebec

Alberta 3 VESMJ
British Columbia \’E7J’I‘
Yukon N
Manitoba

\
Saskatchewan VESHR

¢ Official appointed to act temporarily in the absence of a regular official.

CANADIAN DlVlSIOI‘f3

. K, Weeks
Richard W. Roberts
Gordon A. Lynn

Sydney T'. Jones
Peter M. Mclntyre

ohn Polmark
aroid R. Horn

NORTHWESTERN D!VISlON
Box 103

PACIFIC DlVliI?N

SOUTHEASTERN DlVlSlON

—SOUTHWESTERN Dl7VlSlON

WEST GULF DIVISION

Ronte 4

54 Loczust St.

Suuthington
Casco

North Quincy 71
EFasthampton
Concord
Providence 6
Barre

2I05 Irene St.
1211 Hollins
11901 Powell Blvd.

511 East /1st St.

Anchorage
Boise
Helena
Portland
Seattle 5

). Box 3564
irch St.
Harmil Way
Berlin Way
“olonial Way
Elinore Ave.
Mono St.

Honolulu
Boulder City
an_ jose

()akland 2
San Francisco
Dunsmuir
KFresno

x 143
"27 Kalmia Road

1013 Belmont St.

Morza.mown
umbia

c/0 Radio Station WFVA, Box 269 Fredencks urg

Forest Hills, (‘harlcaton 4

5 South Weber 5

'm (‘Jnlds 9A7ve P O Box 1045

P.O.

Colorado Springs
gden
ahendan

P.O. 358
1003 b Blount St.

459 Fairway Hill Drive, S.E.

563 Ramon Llovet
Box 462

Cottondale
Howey-in-the-Hills
Pensacola
Atlanta
tIrb. Truman,

Rio Fledras, ¥, R.
Balboa Heights, C. Z.

07 Beck Av

1020 East Maryland Ave.

4427 Pescadero
90 (Grapevine Koad

North Hollywood
Phoenix

San Diego 7

Oak View

0 West Hanover

2717 Quincy St., N.E.

allas

Stillwater

Austin

Bel Air Albuquerque

170 Norton Ave.
-R. No.

10706-57th Ave.
081 West 20th Ave.

lOO—lSth N.W.
1044 King St.

st. Stephen, N. B.
Willowdale, Toronto, Unt.
Ste. Genevieve de
Pierrefonds, P. ().
Edmonton, Alta.
Vancouver, B. C.
Portage la Prairie, Man.
Saskatoon




NOW... MODEL $X-100
SELECTABLE SIDE BAND RECEIVER

BUILT TO THE SPECIFICATIONS
OF 1,000,000 FIELD EXPERTS

See it at Your Jobber—only 329500

Hallicrafters 22 years of production know-how, the engineering experience of developing over 100 different major
receiver designs, plus the advice of over 1,000,000 field experts operating Hallicrafters receivers all are combined to
bring you this outstanding new receiver—the SX-100! Hallicrafters alone, long recognized as the leading designer and
manufacturer of quality communications equipment, can offer you the dependability and performance of this great new
SX-100 at the amazingly low price of just $295.00.

Look at these features you enjoy with the SX-100.. . before, they were available only on receivers costing a great deal more!

1. SELECTABLE SIDE BAND OPERATION.

2. “TEE-NOTCH" FILTER—This new deveiopment provides a
stable non-regenerative system for the rejection of unwanted
hetrodyne. The “Tee-Notch” also produces an effective steepen-
ing of the already excellent 50 KC i.f. pass band (made famous
in the SX-96) and further increases the effectiveness of the ad-
vanced exalted carrier type reception.

3. NOTCH DEPTH CONTROL for maximum null adjustment.
4. ANTENNA TRIMMER.

5. PLUG IN LABORATORY TYPE EVACUATED 100 KC QUARTZ

CRYSTAL CALIBRATOR—included in price.

6. LOGGING DIALS FOR BOTH TUNING CONTROLS.

7. FULL PRECISION GEAR DRIVE DIAL SYSTEM.

8, SECOND CONVERSION OSCILLATOR CRYSTAL CON-
TROLLED—greater stability through crystal control and addi-
ti.ona!t temperature compensation of high frequency oscillator
circuits.

Controls

Pitch Control

Reception

Standby

Phone Jack

Response control (upper and
lower side band seiector)
Antenna Trimmer

Notch Frequency

Notch depth

Calibrator on/off
Sensitivity

Band Selector

Volume

Tuning

AVC on/off

Noise limiter on/off
Bandspread

Selectivity

Model SX-100. Amateur Net $295.00
Matching R-46B Speaker $17.95
Frequency Range 538kc-1580 ke

hallicraﬂers

CHICAGO 24, ILLINOIS

1720 ke-34 mc



RADIO RELAY
LEAGUE, e,

I8 a noncommercial association of radio amateurs, bonded for |
the promotion of interest in 1 radio ¢ ication and . |
experimentation, for the relaying 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. Its affairs are govemed by a Board
of Directors, elected every two years by the general membaership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no orie commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.
"Of, 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 affairs.
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 adminis-
trative headquarters at West Hartford, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WI1AW, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1940<1952

Officers

President . . . . . . . . . GOODWIN L. DOSLAND, WATSN
Moorhead, Minnesota

First Vice-President . . . . . WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessa, Texas

Vice-President ., . . . . . . . . FRANCIS E. HANDY, WI1BDI
38 La Salle Road, West Hartford, Connecticut

Vice-President . . .« .+ .. PERCY C. NOBLE, WiBVR
37 Broad St., Westf:eld Massachusetts

Secrefary . « o . .+« A. L BUDLONG, WI1BUD
38 La Salle Road West Hartford, Connecticut

Treasurer . . . + « « . DAVID H. HOUGHTON
38 l.u Salle Rood West Hartford, Connecticut

e o ¢ o o

. « A. L. BUDLONG, W1BUD
Communications Manager . . . . FRANCIS E. HANDY, W1BDI
Technical Director . . . . . . . GEORGE GRAMMER, W1DF
Assistanf General Manager . . . . JOHN HUNTOON, WILVQ

Assistant Secrefaries . « . . . . . . o LEE AURICK, WIRDV

PERRY F. WILLIAMS, WI1UED
38 La Salle Road, West Hartford, Connedncut

General Manager . . . . . .

General Counsel . . . . . i . + < . . . i PAUL M. SEGAL
816 Connecticut Ave., Washington 6, D, C. -

DIRECTORS

ALEX REID...ouuieninseinnnnneanss VE2BE
240 Logan Ave,, St. Lambert, I*, Q.
Vice-Director; Willlam R. Savage.......,.
833 10th 8t. N., Lethhr!dge. Alta.

Atlantic Division

GILBERT L. CROSSLIY. 3YA
Dept. of 14,1 f
State College, 1a.

Vice-Director: Charles O, Badgett. ....... W3LVEP
725 Garden RRoud, Glenstde, Pa.
Central Division
ITARRY M. MATTHEWH cee.. WWOUIQT

FD 1, &prln;:ueld i) )
Vice-)trector: (-enrge I, Kelth.,........ WoQLz
RFD 2, Box 22- A Utlc'l, L
Dakota Division
ALFRED M. GOWAN............... “’ﬂPHR
1012 South Willow Ave., bloux Iralls, S, D.
Vice-Director: Ilorrest Bryant, . ......... W@FDS
6340 larrict Ave., Mlnnca.poll-;, Minn,
Delta Division
VICTOR (*ANI"IDL ................. WSBSR
x 065, Lake Charles, La.
Vtce—l)lreclnr Mllton W. Kirkpatriek, ., .W5KYC
113 Patton Ave., Hattlesburz, Af1ss.
Gteat Lakes Division
JOON . RRABB............c.ccan.. WESPT
708 Ford Bldg., Detrolt 26, Mich,
.......... WVSEYE

Vtoe-l)irector Rlobert L. D.nl

Hudson Dx vision

(.b()R(.-E V. COOKE, JR............. W20BU
R8-31 239 St., Bellorowe .:(5

Vice-l){reclnr ‘Thomas J. Ryan, VANI\D
2339 Redwoid Kd., Scoteh l'l hing, NL J.

Midwest Division

ROBERT W. DDN’\'IS ON.......... WONWX
Box 631, Newton, lowa
Vice-Director: sumncr H, Toster. . ........ wocQ

2315 Linden Dr., 81, Cedar Rupids, iowa

New England Division

PINILIP 8. RAND. ..................
Route 53, Redding Ridge, C'onn.

WI1DBM

V"ice-Director: Clayton C. Gordon. ... ... WITTRC
65 limerson Ave., Plttsnvld Mass,
Northwestern Division
R. REX ROBERTS. ................. W7CPY

%37 Park Hill Drive, Billings, Aont.
Vice-Director:

Pacific Division
HARRY M. ENGWICHT..............
770 Chapman, San Jose 26 Callf.

WeIIC
Vice-uireclor Harold L. Lucero......... WBIJIDN

113 Flinore Ave.. Dunsmuir, Calif.
Roanoke Division
P, LANIDR ANDERSON, JR.

Muple Lane, Danvilia, Va.
l'ice-l)trector ‘Theodore P. Mathewson. . .... W4T
110 N. Colonlal Ave., Richmond, Va.
Rocky Mountain Division
CLAUDE M. MAER, JR............... WeIC
740 latayette 5t., Denver, Colo,

¥ tce-/)lrpctor Walter M. Reed.........
1355 k. Ambherst Clircle. Denver, Colo,

WHWRO

Southeastern Division
JAMES P, BORN, JR.
25 First Ave.. N.E.. Atlanta. Ga,
Vlice-/rirector: 'Thomas M. Moss. WAITYW
0. Box G44, Municipal Alrnort. Tiraneh.
Atlanta, G2,
Southwestern Division
WALTER R.JOOS. . ................ WOILKM
1315 N. overhill Drive. Inuzlewood 3. Calil,
Vtce-Director: Robert 1, Hopper........ WeYXU
4327 Santa C'ruz. San Diego 7. Calit.

West Gulf Division

ROBERT E, CCOWAN . .....covvtian..n WaCr
3640 kincanto Drive. Fort Worth 49, ‘'exans
Vice-Drector: John F, Skelton........... WSMA

1916 Briarwood Lane. Irving. ‘I'exas



“It Seems toUs..”

Amateur Museum

Always popular with visitors is the Muscum of Amateur Radio maintained at Leugue
Iq. Featuring several hundred exhibits, it runs the gamut of antique paraphernalia. Its
interest is not confined to the old-timer either (though a faraway look has been noticed
in many an eye) for it gives newcomers the oppox tunity to view for themst.l\ es an array

of historic equipment that
they would otherwise never
see. One of the oldest pieces
of gear on display is a
Marconi Magnetic De-
tector, used commercially
about 1901, while the oldest
complete station that we
know of, dating from 1907,
occupies a prominent place
on the second floor landing.

The historic achieve- §il

ments of our hobby literally
jump forth when you read
some of the important docu-
ments preserved here.

\mong them are the orig-
inals of a scratch log re-
corded by Paul Godley
while at Androssan, Scot-
land, for the League in 1921,
indicating the first U. S.
stations ever heard in Eu-
rope; the crumpled piece
of paper on which was
copied a message of greeting
to American amateurs from
the Radio Society of Great
Britain in 1922, the _first
received here; and last, but
not least by any means, a
photostatic copy of the true
log of 1MO, operated by the
League’s Traffic Manager,
Fred Schnell, on the night

ot November 27, 1923, when he was the first station to accomphsh the ‘“impossible’’ and
work two-way across the Atlantic on short waves. There is more to be sure, but it would
take many pages. The only way you can see all of it is to be sure to stop in at Hq. yourself.



Hamfest Calendar

X Arizona — The 1956 Southern Arizona Labor Day Ham-
fest at the Army Klectronic Proving Ground, sponsored by
the Fort Huachuca Amateur Radio Club, features a ‘‘chuck
wagon’' dinner and a reenactment of events historic to the
<‘Wild West” days of Cochise County.

‘The program offers varied activities starting at 0800,
Saturday, and ending at 1100 Monday. The Tombstone
“Vigilantes” of Helldorado fame will stage the Wild West
Day Entertainment, and prepare the chuck wagon dinner.
An interesting tour of the Army Electronic Proving Ground
and a display of the latest Signal Corps equipment will high-
light the first day's activities. Group ‘“‘songfests’ around a
camp fire will complete each evening’s activities.

There will be camping sites in scenic Giarden Canyon
located in the heart of the Huachuca Mountains;

Nursery service for children, and a women’s program
organized and sponsored by the Fort Huachuca Women's
Club;

Contests for OMs, Novices, XYLs and Junior Ops.

Prior to August 27, ticket prices including the chuck
wagon dinner will be $2.00 with half price for children under

2, After this date, the price of tickets will be $2.50 for adults
und $1.25 for children. Advance reservations may be made
by writing to the Fort Huachuca Amateur Radio Club,
P.O. Box 903, Fort Huachuca, Arizona. Tourist accommoda-
tions are limited and persons planning to attend should
come prepared to camp if prior commercial reservations are
not confirmed.

California — Second Annual Pomona Valley Hamfest-
Picnic to be held Sunday, August 26, at Westmont Com-
munity Center, 9th & (Goldenrod Streets, Pomona, Calif.
Bring the family and a picnic lunch. Games and accommoda-
tions for the children. Starting time is 11:00 A.M. with ad-
journment no later than 5:00 p.M.

Illinois — The Fourth Annual Sideband Dinner of the
Chicago area will be held Saturday evening at 6:00 p.m.,
August 11, at the Midwest Hotel, Hamlin Ave. and Madi-
sun, Chicagu. Advance reservations and hotel accommoda-
tions may be made with E. L. Hanna, WONWK, 640 New-
ton Avenue, Glen Ellyn, The dinner tickets are $5.00 per
person.

Indiana — August 5. 1000 EST to 1600 EST, at the
Highland Park Big Bull Pen. Games and fun for all. Bring
your family and the lunch basket; plenty of tables and, in
case of rain, we have a shelter house. Rides and playground
for the Jr, Ops. Donations, $1.50 per person. We will be glad
to take reservations in advance — address all queries to:
Jerry Smiley, WOIDKR, P.O. Box 200, Kokomo, Indiana.

Kansas — The Kansas-Nebraska Radio Club Hamfest
will be held on August 19, at the Armory in Concordia,
Kansas.

Maine — Maine's only hamfest this yenr — Stevie's
Hamfest at Dexter, Maine, August 19. Reservations may be
wmade by contacting WIBOK or W1VYA. Turkey dinner
with all the fixings. Transmitter hunt and other activities.
Tickets $2.50 each, payable in advance.

Massachusetts — The Minute-Man Net will hold its
annual outing this coming August 12, starting at 11:00 A,m.
at Point Breeze on Webster Lake, \Webster, Mass. All in-
terested in attending contact W1EJD, 440 Main St., Oxford,
Mass. Reservations close August 6,

Michigan — The annual West Michigan V.(.F. Picnic
will be held August 12 at Allegan County Park on the shores
of Lake Michigan. Free admission, and all are invited. Many
games and a v.h.f. demonstration.

Minnesota — The Saint Cloud, Minnesota, Mike and
Key Radio ('lub is holding their annual family picnic on
August 5 at Wilson Park, located in East Saint (‘loud on the
banks of the Mississippi, across the river from the hospital.
All modern facilities, shelter house, picnic tables, playground
erquipment, swimming beach, and free cofice will be served.
Signs will be posted on all highways.

Activities will include hidden-transmitter hunt, mobile
ficld-strength contest, oldest ham present, ham from the
furthest distance and games for the XYL and harmonics;
8o bring the family.

Registrations start at 10:00 o.M, — $1.00 per call includes
the iamily. For further information, please contact Bob
Molitor, W6RVO, 3135 — 7th Avenue North, St. Cloud.

Mississippl — The Jackson Amateur Radio Club will
sponsor the annual hamfest at Legion Reservation, Hway
Hast, Jackson, on August 5. Lunch on the ground, swim-
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ming, ragchew, and a playground supervisor for the children
are a few of the activities scheduled. Donations $1.00; 60¢
for the ladies. Plenty of refreshments, For reservations or
further info, write JARA, Box 8371, Jackson.

Ohio — The Findlay Radio Club, Inc., will hold its an
nual hamfest on Saturday, September 9 at Riverside Park
in Findlay. Advance registration, $1.00; $1.50 at the gate.
Mobiles listen for WSFT on 3812 ke. and 144.1 Me.

A swap-shop and a mobile-transmitter hunt will be fea-
tures. Bring your family and enjoy & nice picnic outing.
loncessions will be open. For advanced registration, or any
other information, write or eall Phil Predmore, 1200 Coun-
try Club Drive, Findlay, Ohio.

Ohio — The Buckeye Shortwave Radio Association, Inc.,
is sponsoring its 10th annual Ham Outing on August 26.
The location will be the Happy Days Camp of Virginia
Kendall Park in Akron, Ohio, as in past years.

Rain or shine, there’s plenty of shelter in the big lodge,
30 set aside the last Sunday in August for this, the second
largest hanfest in Ohio.

Lots of events for OMs and XYLs, with games and free
pop for the kiddies. Mobileers call in on 10 meters, and
wveryone bring gear for the Swap-Shop. Bring your chow
and your appetite. Donation is $2.00. For tickets and in-
formation, contact Arnold Farkas, WS8UPG, 804 Garson
Dirive, Akron 19, Ohio.

Pennsylvania — A picnic and swap-shop will be held
by the Pennsylvania Fone Net, the Anthracite, and Eastern
Pennsylvania Traftic Nets at Ilershey Park on Sunday,
August 12. Pavilions #7 and $8 near the band shell have
been reserved for this purpose. Please remit $1.00 per ham
call to Jack Todd, W3UWP, Maple Crest Manor, Rt. 88,
Harrisburg, Pa. All Pennsylvania amateurs are invited;
bring the XYL, kiddies, and your own lunch,

Virginia — The Annual Hamfest of the Shenandoah
Valley Amateur Radio Club will be held Sunday, August 5,
at Dickey Ridge on the beautiful Skyline Drive near Front
Royal, Virginia.

There will be » ham-and-chicken dinner and very little
apeaking. 8o, come and meet the operators of those stations
with whom you've talked. Plenty of room for the whole
fumily, Prices are just $1.25 for the dinner, and $1.00 for
registration.

There will be lots of stations on the air to guide you in.

For further information, or maps, write to: Holmes Bay-
iiss, K4CYH, Secretary, Shenandoah Valley Amateur Radio
Club, P.O. Box 139, Winchester, Virginia.

COMING A.R.R.L. CONVENTIONS

Sept. 1-2— New Brunswick Province,
Bathurst, N. B.

Sept. 15-16 — Dakota Division, Water-
town, South Dakota

Sept. 30— New Hampshire State,
Concord

Oct. 21 — New England Division, Provi-
dence, Rhode Island

e Strays ¥

Members of the Disabled American Veterans
are invited to join a new national chapter of
DAV devoted to amateur radio. Mr. Louis M.
Caron, WITTF, prime mover in the group, and
Commander of Chapter 97, Boston, states that
the objectives are to provide a source of rehabili-
tation, furnish valuable training for employment,
and further increase the number of trained radio-
men for C'ivil Defense, at the same time giving
disabled vets an interesting and important hobby.
Those interested can write Mr. Caron at the
Mass. Hq. of DAV, Room 517, State House,
Boston, Mass.

QST for



Notes on the Development of Yagi Arrays
Part I — Multielement Beams

BY CARL GREENBLUM*

¢ Here is a wealth of information on the
perennially-hot subject of beam an-
tennas. The author is the chief project
engineer for a well-known antenna man-
ufacturer, and a close study of this arti-
cle is well worth the while of any past,
present or future beam builder. Part II
will discuss stacked beams.

been concerned with the effects of the va-

rious parameters upon the performance
characteristics of Yagi antennas. The objective
was to try to establish a formal design procedure
which would result in a minimum of experi-
mental or breadboarding efforts to convert
specified set of characteristics into a final pro-
duction model. Some of the data which resulted
from this study are presented here and may be
of use to those interested in this subject.

Of specific concern here is the treatment of
arrays up to approximately four to eight wave-
lengths long. Short arrays of two and three ele-
ments are fully treated elsewhere! and are in-
cluded here only for completeness. The mathe-
matical treatment of Yagi arrays depends upon
the solution of & number of equations involving
the feed voltage, the currents in each element and
the self and mutual impedances of all elements.
These equations may be exactly solved if all the
self and mutual impedances are known. Unfortu-
nately, the mutual impedances for arrays of more
than three elements are not known, so that «
paper calculation for arrays of more than three
elements is not possible at this time. Exact solu-
tions will have to wait until accurate experimental
data for the self and mutual impedances are com-
piled. In the meantime, a combination of mathe-
matical and experimental methods will have to
serve as the major means of designing long, multi-
element Yagis.

In general, the major requirement in the de-
sign of long Yagis is to obtain maximum guain
for a specified over-all length and number of
elements. The forward field is a function of the
current amplitude and phase in each element
and the interelement spacing. This field is di-
rectly on the array axis. Its mathematical de-
seription 2 involves a phase-lead factor with A
{wavelength) in the dcnominator, which indi-

* Telrex, Inc., Asbury Park, N. J.

! Uda and Mushiake, Yagi-Uda Antenna, Maruzen Co.,
T'ukyo, Japan.

" Kor brevity, the matheinatical foundation supporting
some of the material in this article was deleted. — Eb.

% Frequency range over which the antenna impedance
falls within stated limits. — Fu.

!. DEVELOPMENT program at Telrex, Inc. has
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cates its direct dependence upon frequency.
It is partially for this reason that the forward
field or gain of Yagis varies with frequency.
If the objective is to maximize the forward
field, it would be a straightforward matter to
do so if all the currents and their phases were
known. Since this depends upon the solution
of the equations mentioned earlier, our remarks
pertinent to exact solutions made above are
equally of import in connection with forward
gain.

In the Uda book,! voluminous data are pre-
sented which show the effect of element tuning
and spacing for two- and three-element arrays,
the net result of which indicates that as far as gain
is concerned, a wide variation of different spacing
combinations may be utilized to yield gains
whose optimum values are of the order of 10 per
cent (1 db. approximately) of each other. The
impedance bandwidth ? for these different spacing
conditions varies somewhat, and the choice of
interelement spacing for 2- and 3-element Yagis
would normally be made to satisfy either this
requirement or other requircments such as front-
to-back ratio.

Gain

The data presented here applicable to the de-
sign of long Yagis were obtained over a consider-
able span of time in connection with a Yagi de-
velopment program for TV, amateur radio, and
commercial communication arrays at Telrex,
Inc. The data represent a compilation of results
taken at u test site free from QRM, stray reflec-
tions, ete. They have been rechecked at various
frequencies ranging from 7 to 500 Mec., and are
presented in the form of curves which will enable
a rapid preliminary design or an evaluation of 2
proposed design. An initisl step in the design of
a Yagi is to determine the number of elements
and the overall array length required in order to
satisfy some particular requirement of gain. Fig. 1
is a curve showing the variation in gain over a

20
18
16
14
12
10

—

GAIN IN DB

O N Do ®

2345678 910I1112131415161718 192021
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Fig. 1 — Gain in db. over a half-wave dipole 1s.
the number of elements of the Yagi array.
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ARRAY LENGTH IN A

tuned dipole as n funetion of the number of ele-
ments in the array.

Fig. 2 shows the length of the array in wave-
lengths vs. the number of elements. Figs. 1 and 2
used together enable both the length of the array
and the number of clements to he picked directly
from the curves for a specific gain requircment.
For example, supposc we desire un array with o
10.5-db. gain. From Fig. 1 we get 6 clements re-
quired (1 reflector, 1 fed clement and 4 directors)
and from Fig. 2 we obtain an array length of 1.15
wavelength. Figs. 1 and 2 are readily reduced
to an easily-remembered approximate formula:

G = 10 log 10L—1
where ¢ = gain in db. over a A/2 dipole
L = length of array in wavelengths

This formula is only a fair approximation to
Fig. 2 up to 1A and is more accurate for longer
arrays. This formula indicates that it takes
doubling the over-all length to produce gains of
3 db. which is interestingly in accord with the
fuct that two arrays vertically stacked will pro-
duce a gain of 3 db. Thus, the same gains may
be achieved with the same ovcrall array length
by either vertically stacking two unit arrays or
using one array of twice the unit length. The
choice becomes one of structural simplicity or a
choice of which polar patterns are more de-
sirable. (We shall show the relationship between
the number of elements and the polar patterns
subsequently.) The net result for gain when
ratios arc used rather than decibels comes to an
extremely, almost intuitively, simple result;
namely, that for a given length of array its gain
is doubled when doubling its length. We believe
that so long as the losses remain very small,
which is certainly the case for lurger-diameter,
high-conductivity elements, this will hold true.
As u practical matter, Yagis up to 16 wavelengths
long or longer muy be built with 4 guin of 21
dh. or more at frequencies which will not make
the array structurally unwicldy or impractical.

4 The “ E" plane is the planc of polarization of the signal;
it corresponds to the plane of the elements in this case, The
"“H'" plane is at right angles to it. In a horizontal Yagi,
tha E-plane beamwidth is the so-called horizontal pattern
in free space. - Ep.
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Beam Directivity

I'requently, the requirement in an antenna
design is the polar energy distribution where pat-
terns in the “&” and/or ‘“H’ planes * are speei-
fied. Figs. 3 and 4 are curves which relate the
variation of beamwidth at the half-power points
to the number of elements employed. (Obviously.,
Figs. 3 and 4 may be used with Fig. 2 to relate the
variation of bheamwidth in both planes to the
length of array. Thesc figures 1 through 4 malke
possible a verv rapid preliminary design based
upon a single requirement. For example, un *“£"
plane beamwidth of 25 degrees from Fig. 3 indi-
cates the use of a Yuagl with 13 clements. From
Fig. 2 we obtain an array length of 3.6A. Irom
Fig. 4 we sce that the “H” plane heamwidth is
26 degrees.
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Iig. 3— * F "-planc beamwidth rs. number of ele-
ments (including one driven clement and one reflector).

In a Yagi, the patterns in both planes ure inter-
dependent where the “H” plane beamwidth
generally is slightly broader than the ““E” plane
beamwidth. As the number of clements increases,
the difference between the beumwidths continu-
ally narrows.

Element Spacing

After determining the length of the urray and
the number of elements required to satisfy a
specified gain requirement, we require the spacing
between elements. The equations show that the
forward ficld for even a moderate number of ele-
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Fig. 4+~ " H”.planc beamwidth ¢s. number of ele.
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ments, such as 6, will depend on 5 spacing dis-
tances, and 6 element currents in both amplitude
and phase. It is not surprising that there are
large discrepancies in spacing arrangements in
the literature on this subject. We have previously
noted that for 2- and 3-element arrays there is a
rather wide latitude in spacing arrangements.
The following chart gives the range in which the
spacing yields optimum gain from our dat:.

all difference in length of direetors is upproxi-
mately 0.017\.

It will be re-emphasized that the thickness of
the directors is enormously important in the
tuning of the directors. These curves show that
while a properly-tuned director with a thickness
of A/150 is equivalent electrically to one with u
thickness of /25, the difference in length between
these directors is 0.033, which may be a very

No. !

lilements R-DI DIEE-Dr Ni-I2 ] 19-13 103-Dy l D4-Ds Ds-De
1 —- —1

2 ! 0.150-0.2x

2 0.072-0.11IN

K 0.16 -0.23  0.16 -0.19

4 0.18 ~-0.22 0.13 -0.17 0. 1400 18\

h 0.18 -0,22 14 -0.17 0.17)x-0.23)

6 0.16 -0.20 0.14 -0.17 0.16 -0.25 0.22 --0.30 0.25)-0,32A

b l0.16 -0.20 0.14 -0.18 0.18 -0 .25 0.25 -0.35 0.27 -0.32 0.270-0.33\ | 0.30A-0 40X
Sta N I 0.16 -0.20 | 0.14 -0.16 0,18 -0.25 0.25 -0.35 0.27 -0.32 ' 0.27 -0.33 0.35 -0.42

This chart shows the range for interelement
spacing for which a variation in gain of less
than 1 db. may be obtained. The elements, of
eourse, must be optimum tuned for any value
throughout the spacing range chosen. In a general
way, the conclusion is drawn that the optimum
inter-director spacings are close near the driven
clement and inerease with the director number.

Element Tuning

The final step in Yugi design is establishing
the current phase and amplitude in each element,
which is done usually either by changing the
length of the elements or by using tuning stubs
or coil inductors to tune the elements. Fig. 5
ix 1 plot of the length of a director required wvs.
its position in the array for optimum gain. Six
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1 23486708 9101121314181617 192021
NO. OF DIRECTORS

Lig. 5 — bLength of direetor va. its position in the
array, for various element thicknessex.

curves are shown for six different element thick-
nesses in X. It will be seen that there is an oscil-
lstory condition in which the clement lengths
vary depending upon their position in the array.
‘I'he perturbuations become smaller as the position
of the clement goes farther out and gradually
settles to n fixed value in the same way as the
spacing. It will be noted that the largest pertur-
hations oceur in the first five directors. The over-
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large dimensional difference depending upon
the frequency of operation. The curves in Fig,
5 may be used for intermediate element thick-
nesses by interpolation between the curves. In
estimating the length of a Yagi director, we first
determine the thickness factor (diameter of ele-
ment in wavelengths) then the suitable curve from
Fig. 5 is chosen (or an interpolated one there-
from) and the element length picked off, depend-
ing upon its position in the array. This procedure
will result in a first approximation of length
which will be quite close. These curves are based
upon the elements piercing a boom approxi-
mately 2 to 3 times the diameter of the elemeut.
It is almost impossible to use thesc curves with
any accuracy for elements of speeial shapes, such
as tapered section, square cross scctions, ete.
The curves in Fig. 5 are based upon low-loss ele-
ments of evlindrical cross section.

Losses in a Beam
The efficiency of an antenny is determined by
the power radiated divided by the power input.
Power input — power lost _
power input

Efficieney =

power input

Now the power radiated is equal to the power
input minus the power lost. The power is lost
in various ways among which a major item is
that due to the lnss resistance. This loss is the
sum total of the losses in every element in the
system.

The loss resistance is inversely proportional
to the diameter (decreases with increased di-
ameter), directly proportional to the square root
of the frequency (doubles wheun frequency is
quadrupled), and inversely proportional to the
square root of the conductivity of the element.
The only control we have in the design for a
fixed frequency of operation is the radius and
conductivity of the c¢lement. The relative re-
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sistance of some different materials (using copper
a3 a standard of comparison) is:

Silver 0.95 Nickel 5.05

Copper 1.00 Steel 8 — 52,

Gold 1.4 depending  upon
Aluminum 1.64 ronstituents

The conductivity of the various metals varies
widely with silver being the best and copper,
gold and aluminum following closely behind. Such
metals as nickel and steel have comparatively
high losses and would be inefficient if used as
radiating elements. Thus, aluminum is almost uni-
versally accepted because of its weight, strength
and excellent electrical efficiency.

The loss resistance is inversely proportional to
the conductor radius which indicates that from
a loss point of view, the larger the radius, the
lower the losses. The self-impedance of a radiating
element is approximately given in the region of
A2 by:

FEquation Z = 73 .-hj[42.5 — 18 :\ilf n é]
] P

where L = length of element
AL=2)/2 — L
p = element radius
The reactive part of this impedance is shown

in Fig. 6, where three different curves are shown
for three different element radii. It is obvious
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ELEMENT LENGTHS IN 2‘/2

Fig. 6 — Variation of input rcactance with length
of an element in the region of A\/2.

that the rate of change of reactunce is smallest
for the thickest elements, which means that the
bandwidth for the thicker elements will be larger.
This comes about due to the fact that as the fre-
quency changes, this will correspond to a change
in length (in wavelengths) of the element. For a
given change in elcctrical length, the reactance
change will be smaller for thicker elements. This
point will be taken up dgain when we consider
the bandwidth factor of Yagis. It is sufficient to
say here that to minimize losses in long Yagis,
we desire thick, high-conductivity elements.

Minimum Rear Radiation

Maximum gain designs dre not always the ouly
requirement for Yagi arrays. Frequently, a re-
quirement exists for niinimizing the response
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in some particular direction; for example, the
rear.

Both the rearward and forward field depend
upon exactly the same factors (element tuning
and spacing). Minimization of the rearward re-
sponse and maximization of the forward field
are almost never compatible, su that the tuning
procedures which are normally recommended
(see ARRL Handbook, for example) are compro-
mises between best gain and F/B ratio. In theory,
it is certainly possible to obtain very high F/B
ratios by making the proper current amplitude
and phaseadjustments combined with properspac-
ings to minimize the rearward response. Indeed,
the relationship between forward gain and F/B
ratios for 2- and 3-element Yagis has been de-
scribed in detail! and need not be repeated
here.

A requirement for minimizing the rearward
response for long, high-gain Yagis is of somec
importance in some communication links. A
theoretical solution of this problem is of the same
order of complexity as the maximum gain (for-
ward field) Yagi. There is, however, a straight-
forward experimental method of adjustment
which yields a very satisfactory solution to ob-
taining minimum rearward ficld for long Yagis.

Suppose we first design a long Yagi without
any attention to the rearward response; namely,
to produce a maximum-gain Yagi. This will re-
sult in a particular distribution of currents in
both amplitude and phase and element spacings.
A proper mathematical addition of these currents
yields the rearward response. If now another
element is added to the array, suitably spaced
from the driven element and tuned so that its
field, in amplitude and phase, will be equal and
opposite to the net rearward field resultant
without this element, a minimum rearward field
will result.

In practice, cancellation of the order of 25—10
db. can be achieved by the utilization of 1 or 2
elements whose primary purpose is rearward
field cancellation. These e¢xcess elements may
be employed with negligible effect on the gain
characteristic. The procedure depends upon a
well-instrumented site free of reflections and
where the forward and back field are simultanc-
onsly monitored. An element of length equal to
the shortest element used is attached to an in-
sulator and run along the boom of an array. It
will be found that the position for minimum rear-
ward response is quite critical.

Since the addition of an excuss element to
minimize the rearward response affects the for-
ward response, we generally choose that position
for the excess element which causes no decrease in
gain. After the position of this clement has been
established, further tuning and slight reposition-
ing of the element will be found to bring to an
absolute minimum the value of the rearward
response.

Bandwidth

The bandwidth of an antenna is generally
defined as that frequency range over which the
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gain will not vary by some specified limit; e.g:,
1 db. Antenna bandwidth requirements differ
widely, being extremely broad for TV use and
narrow for single-frequency communication links.
The bandwidth of a Yagi antenna is determined
by the following factors:

1) The loss in power transfer to the antenna
due to mismatch as the frequency varies.

2) The variation of forward field due to the
currents (amplitude and phase) changing with
frequency. It is also apparent that the rear-
ward field is influenced by the same factors as
the forward field and that the F/B ratio will
also vary with frequency.

The variation of the s.w.r. with frequency in a
Yagi depends upon the following factors:

1) The tuning of the elements.

2) The spacing of the elements.

3) The diameter of the elements.

4) The nature of the driven element (simple
dipole, folded dipole, multiple driven elements,
etc.)

The above characteristics determine the self
und mutual impedances in the antenna, and they
also determine the gain or forward field of the
Yagi. There is a basic difference, however, in
the action of these effects. The forward field is
expressed by a distribution of element currents
in space for which there is an optimum relation-
ship. This results in an impedance at the antenna
terminals which is some function of frequency.
Now we can treat the antenna terminals as any
other two-terminal circuit and furnish imped-
ance compensation 8o as to improve the match.
This matching technique in no way alters the
phase relationship of the current distribution
in the elements. It changes the current ampli-
tudes by the amount of increased power furnished
to the antenna terminals due to the increased
power transfer resulting ifrom the impedance
compensation. The form of impedance compensa-
tion employed depends upon the impedance char-
acteristica of the antenna and a technique for
employing wide-band impedance compensation
may be found.®® The point we nre making here
is that, at leasi in thcory, the additional line
losses introduced by an increase in s.w.r. caused
by mismatch between line and antenna can be
made very small compared to the guain loss
occasioned by changes in current and phase
distribution in the Yagi elements. The thcoretical
limiting factors for the gain over a wide band-
width are due only to the vuriation of the for-
ward field with frequency.

The impedance bandwidth may be conven-
iently chosen as that frequency range over which
the s.w.r. does not exceed 2.0 to 1. As an example,
the bandwidth of a 3-element array with a spac-
ing from reflcctor to driven element and from
director to driven element of 0.12\, element
thickness of A/800, stub-tuned, fed elcment is
shown in Fig. 7. The solid curve shows the array

& King, Mimno and Wing, Transmission Lines, Antennas
and Wave Guides, McGraw-Hill.

% Radio Research Laboratory Staff, Harvard University,
Very High Frequency Technigues, Vol. I, Van Nostrand.
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Fig. 7 — Standing-wave ratio us. frequency; 3-

element Yagi antenna.

tuned for optimum gain (maximum forward field)
and shows a bandwidth of 160 ke. or 1.12 per cent
of the operating frequency. The dotted line shows
the same array with the director detuned 1.5 per
cent shorter than optimum. The shorter director
increases the impedance bandwidth to 200 ke.
or 1.40 per cent of the opcrating frequency. The
loss in gain due to the shorter director was 0.35
db.

The use of a fed element of the folded, *“T,”
or “H” type increases the impedance bandwidth
from the simple half-wave dipole type. For ex-
ample, a 3-element array ewploying a folded
dipole as the driven element with an clement
thickness of A/300 covered a range of 8 per cent
of the operating frequency with the s.w.r. less
than 2.0 to 1. 'The “'I”’ matched and “H” type
dipole had impedance bandwidths of approxi-
mately 3 to 5 per cent.

We have previously discussed the change of
self-impedance of parasitic elements in the A/2
region and pointed out that the thickness of the
elements determines the rate ut which the reac-
tunce changes with length or equivalently with
frequency (see Fig. 6). Naturally, the mutual im-
pedance changes also with different thicknesses
but here we can only guess that it will change
with frequency in some similar fashion to the self-
impedance. It is obvious from Fig. 6 that the use
of thin elements with a p = /1000 or less will
result in extremely rapid changes in self-imped-
ance with frequency. We should, of course, like
to use elements as thick as possible, but practical
limitations generally restrict the maximum diam-
eter to 114 inches which is equal to a p = A/1100
at 20 meters and A/2200 at 40 meters, which indi-
cates the narrow impedance handwidth charac-
teristics to be expected at low frequencies with
practical elements.
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mince folded dipoles are relatively impructical
at such low frequencies, we are forced to the use
of impedance-compensating devices to improve
the impedance bandwidth for low-frequency
Yagis. Ordinarily, the bandwidth required is usu-
ally small at these low frequencies; nevertheless,
the 40-meter band is 300 ke. wide, representing
# 4.2 per cent frequency excursion and, since we
may obtain only about 1 per cent bandwidth with
ordinary construction, we must he content with
covering approximately 80 ke. without exceeding
# 8.w.r. of 2.0 to L.

At 2 meters a l4-inch diameter element is
equal to a p = A/320, which enables us to obtain
readily a bandwidth of approximately 2 per cent
with no other change in the design of the array
(same type of fed element, sume electrical spacing
and tuning).

In considering the impedance bandwidth of

long Yagis we might surmise that the larger the -

number of elements, the smaller the impedance
handwidth. This, however, does not appear to he
the case from a study of our data on long Yagis.
A case in point is shown in Fig. 8, which is a plot
of a.w.r. vs. frequency for one of our 15-element
2-meter arrays with an over-all length of almost
28 feet.

2.3

e

2.0

7

S.W.R.

[— 1
146 147

44 145
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Fig. 8 — Standing-wave ratio rs. frequency; 15-
clement Yagi.

It will be observed that this array maintains
a g.w.r. of 2.0 to 1 for over 3.5 Mec., or almost
2.5 per cent of operating frequency. This im-
pedance bandwidth is about the same as our 6-
element 2-meter array which is approximately a
third the length of the 15-element unit. There
does not appear to be a law of diminishing imped-
ance bandwidth as the number of elements in-
creases.

A possible explanation for the lack of diminish-
ing impedance bandwidth as the number of ele-
ments increases is that the farther away we get
from the fed element, the less coupling effect there
is on the driven element. As an example, at 144
Me. a parasitic element a mile from a driven di-
pole will have an insignificant reaction upon the
dipole. The radiation field from the dipole will
cause currents to flow in the parasite, which in
turn will set up a radiation field due to the cur-
rent flowing in it. The field at any point sur-
rounding the parasitic element will be the (vec-
torial) sum of the original field from the dipole
in addition to the reradiated field from the para-
sitic element which will result in reinforcement
in some directions and cancellation in other di-
rections, resulting in increased directivity or gain
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in the reinforced direction. The reaction of the
parasitic element on the driven dipole will be ex-
tremely minute, for the clectromagnetic coupling
exists solely in terms of the radiated and re-
rudiated fields. In the immediate region of a cur-
rent clement, we must, in addition, consider the
effect of the induction fields sometimes called
“near fields” or ‘‘Fresncl fields.” These ficlds
are rapidly damped out with distance since they
are inversely proportional to the square and the
cube of the distance. The near field, nevertheless,
is greater than the radiation field at distances less
than A/2r or 0.16), approximately. Since the cou-
pling between clements depends upon the total
field interaction, it is not very surprising that
the spacing in the region of the fed element for
long Yagis is different from those elements far
away from the fed element.

[n the same way, it is found that the tuning
and spacing of those elements closest to the
fed element have the greatest effect on the band-
width. Since the first director has the greatest
effect, our recommended spacing for this element
is of the order of 0.2, due to bandwidth consider-
ations in addition to that for maximum gain. We
conclude that the effect on bandwidth of the num-
her of elements is minor due to other factors such
as nature of fed element, diameter, tuning and
spacing of elements.

Dual-Fed Driven Elements

An example of a broad-band Yagi which em-
ploys a dual-fed driven element is of great prac-
tical interest for TV and other applications where
impedance baundwidths of the order of 12 per cent
are required. Fig. 9 is a sketch of such a unit
{1 broadband Channel 5, 76-82 Mec. T'V antenna)
of six elements, reflector, two fed elements and
three directors. The fed elements are cross-fed
somewhat less than 180 degrees out of phase. The
two driven elements resemble a dual-driven, end-
tire array. The rear fed element is tuned to the
bottom end of the band and the forward fed
element is tuned to the upper edge of the band.

REFLECTOR
DRIVEN ELEM.NO.|
DRIVEN ELEM NO.2

DIRECTOR NO.1
DIRECTOR NO.2
DIRECTOR NO.3

HAIRPIN

FEED
POINT

ACAPACITIVE IMPEDANCE
CORRECTING STUB (SHORT SECTION
ISOSYTRANSMISSION LINE,

IFig. 9 — Broad-band dual driven element Yagi array.
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The hairpins at the centers of the fed elements
are used for tuning. The reflector is tuned for
peak response slightly above the low-frequency
edge of the band and the directors are tuned so
that their gain is peaked somewhat below the
upper frequency limit of the band. A capacitive
stub consisting of at open section of transmission
line is then placed on the connecting harness,
its length and position selected so as to compen-
sate for impedance variations with frequency.
Fig. 10 is a plot of the s.w.r. vs. frequency for
this array from 76 to 82 Me. This plot indicates
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Iig. 10 — Standéng-wave ratio vs. frequency for dual-
driven 6-clement Yagi array.

that the s.w.r. over the entire 6-Mc. band (7.5
per cent of center frequency) never goes be-
yond 1.7. Variations of this technique may be
employed to an extent where the impedance
bandwidth is not of any consequence in limiting
the over-all gain bandwidth of the Yagi array.
We have previously made the assertion that
the limiting factor in the gain bandwidth of
Yagi arrays was essentially due to variation
in forward field caused by changes in current
amplitude and phase and the spacing of the
elements as the frequency was varied. We have
given at least one illustration above of a
device (dual-fed driven elements) to show that
an excellent match over a considerable frequency
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I'ig. 11 — Gain of a 3-element Yagi over dipole as a
function of the length of director.
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band may be achieved without a major increasc
in complexity. The complexity, of course, depends
upon the frequency; the higher the frequency,
the simpler the construction.

Gain vs. Spacing

T'he busie factar to be considered with regard
to the effect of frequency on the gain bandwidth
is the effect of change in current phase and ampli-
tude, and the change in spacing in wavelengths
us the frequency is varied. Fig. 11 is a plot of the
change in gain »s. length for a director whose
spacing was 0.2\ from the fed element. The re-
flector was also spaced 0.2\ from the fed element.
Fig. 12 is a plot of the change in gain vs. director
spacing from the fed element. From these figures
we can see that the element tuning has a much
greater effect on the gain than the element spac-
ing. Although not included herein, the gain »s.
relative spacing of the reflector where the di-
rector spacing is maintained at 0.2\ will remain
coustant to within 0.75 db. over a spacing varia-
tion of from 0.1-0.3A.

From Fig. 12 we observe that the variation
in gain with change of spacing is not rapid, and
in a region over approximately O.Ix (0.15\ to
(.25M\) the variation in gain due to spacing is
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Fig. 12 -- Gain of 3-element array over dipole »s.
spacing of director.

negligible. For long Yagis we have previously
observed that for each element there is an opti-
mum position.

We have also observed that this position is
actually a region in which the element adds gain
to the array. Outside of this region, the element
may yield no gain or actually decrease the gain
of the arruy. The region over which we can get
some gain from the director will be approximately
0.15\. The actual position of the element was
covered in the prior discussions of optimum
spacing,

The fact that we can derive gain from a di-
rector over a fairly wide spacing region enables
us to use paired setsof parasitic elements which are
set within the range over which the spacing of
the director will yield gain. As the frequency
shifts, the optimum spacing point for the director
will move su as to engage either one director or
the other, depending upon which direction the
frequency is moved. This device might be called
“stagger spacing '’ in analogy to ‘‘stagger tuning”’
18 used in broadband amplifier design. It makes
possible minimizing the gain variations with fre-
quency due to changes in spacing.

(Continued on page 114)
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“Tattoo’— Automatic C.W. Transmitter
Control

A Simple Device for Semibreak-In Operation

BY E. LAIRD CAMPBELL, W1CUT

NE OF THE FEATURES contributing to the
O popularity of single-side-band phone is the
convenience of voice-controlled operation,
which permits a semibreak-in type of operation.
The gadget to be described permits a similar
type of operation on c.w. With simple connections
to the transmitter and receiver, “Tattoo’” (The
Automatic Transmitter Turner Onner Offer) will
turn the transmitter and antenna relay on
automatically when the key is closed and, if de-
sired, at the same time silence the receiver. This
condition holds true as long as the key is closed
and for a short period after the key is lifted. The
period of “hold in”’ is adjustable by the operator.
Thus the use of Tattoo offers a type of ‘poor
man’s break-in”’ without the need for a separate
receiving antenna and sometimes-difficult trans-
mitter and receiver changes. The adjustable time
delay can be set to drop out between characters,
words or complete transmissions, within limita-
tions set by the normal sending specd of the oper-
ator. Since Tattoo is a complete station control
unit, it can also be used with phone by substi-
tuting a push-to-talk switch for the key. Com-
pletely self-contained with its own power supply,
it can be installed in the station by making u

1 Hiehle, *An Automatic Transmitter Turner-Onner,”
WST, May, 1950,

2 Stein, "*Some Hints on Relay Operation,”@ST. June,
1956.

few simple connections to receiver and trans-
mitter.

The Circuit

The principle of this automatic device was
first described by Hiehle.! In its latest version we
have included a few refinements: one side of the
key is grounded as a safety measure, keying-relay
techniques described by Stein? have been incor-
porated to permit relay keying that can follow
any bug perfectly, and modified circuit constants
allow the transmitter to turn on slightly faster
than it did with the original model.

KEY [v— 12AU7
N\
A}
prod {
K N meeé_
2R veay
. T3 MEG. ]
1500 2Rz 0 £ K2 S K
W, - T S 1L5MEG. =3

Fig. 1 — Schematic diagram of Tattoo. All resistors
L, watt unless specificd otherwise; all capacitances in uf.
1 — 0.05-uf. 600-volt paper capacitor, good quality.
Ki: —2000-obhm s.p.d.t. keying reclay (Sigma 41F-

2000FK-TUN).
K2 —10,000-ohm sensitive relay (Potter & Brumficld
I.B-5 or LM11. Sce text).
SR — l.ow-current selenium rectifier (Federal 1002).
I't — Small power transformer (Thordarson 26R32).

Referring to the schematic diagram in Fig. 1,
« simple power supply using a selenium rectifier
furnishes about 120 volts. The keying relay, K},
operates from this supply through dropping re-
sistor Re, which has 4 value that gives both
current and voltage overdrive? of the relay and
makes it follow a bug perfectly. The relay con-
tacts (not shown) are connected to the keved
¢ircuit in the transmitter.

¢

‘I'attoo does for the c.w. station what
voice control does for phone. It turns on the
transmitter with the first dot or dash, and
holds in for a period of time determined by
the setting of the panel control.

¢
QST for



¢

Resistors and the selenium rectifier are
mounted under the chassis on tie points or
tube-socket pins.

¢

When the key is closed on the first dot or
dash, C} is charged through the diode-connected
section of the 12AU7. This voltage overcomes
the bias on the triode section of the 12ATU7,
plate current flows, and relay K pulls in. The
contacts (not shown) on K3 are used to turn on
the transmitter power, close the antenna relay,
and turn off or mute the receiver. If the key is
opened, C; starts to discharge through the two
resistors shunting it. If the key is not closed
again, 'y will eventually discharge, but before
this time relay K2 will have opened, depending
upon the setting of R;. The higher the arm is
set on Ry, the longer K» will hold in. The values
in the cathode circuit of the diode are such that
you can go from a condition where A’s will open
between words at about 12 w.p.m. to where it
won’t open between sentences at 15 w.p.m.

Construction and Wiring

Although there are obviously a number of
ways in which Tattoo can be incorporated in the
station, we elected to build itina 4 X 5 X 6-inch
cabinet. A U-shaped chassis was bent from a
piece of scrap aluminum; the chassis is 114 inches
high at the rear but has only a !$-inch lip at the
front to clear the cabinet. The chassis is 334
inches deep and 4134 inches wide. The 6-terminal
Millen strip (37306) mounts on the rear lip, and
the a.c. line cord is brought out through a grom-
met in the lip. By cutting a 153{ ¢-inch strip off the
back cover, an opening is provided for the termi-
nal strip and the line cord.

A little juggling of the parts on the chassis
should bring you a recasonable facsimile of the
arrangement shown in the photographs. The two
relays were mounted with screws and smull
rubber grommets, to minimize any noise that
might otherwise have been transmitted to the
chassis and cabinet. A couple of tic points were
required under the chassis, but otherwise prac-
tically all of the wiring is point-to-puint on com-
ponents. The selenium rectifier is supported by
soldering one of its terminals to a tie point. The
paralleled resistors cvident in the photograph wre
the 2-watt resistors mentioned in Fig. 1; we used
suitable [-watt resistors in parallel rather than

¢

The two relays, the power transformer and
the tube are mounted abhove the chassis.
Capacitor 1 and a 1.5-megohm resistor are
mounted dircetly on Ri.

¢
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wait for the local dealer to replenish his supply
of 2-watters.

Operation

You may have noticed in Fig. 1 that there is no
switch for turning on the a.c.; this was considered
unnecessary because we plan_to get the a.c. from
the transmitter, so that when the transformer
filaments are turned on u.c. i8 applied to
Tattoo.

o check Tattoo, connect the a.c. and plug
in your key at the key jack. The keying relay
K, should follow your bug nicely If you’re
a purist and want to check the keying relay, turn
off Tattoo and remove the key plug from the
jack. Connect an ohmmeter across your bug and
send a few strings of dots. The ohmmeter should
hover around half scale; its exact setting will
depend upon how you have the bug adjusted.
Now disconnect the ohmmeter from the key and
Continued on page 116)




To add an international flavor to this “stump-
the-experts’’ department, Mr. Jacques Vernet,
9TV, submits this teaser for the circuit masters
who found the earlier quizzes too simple.

In an unnamed town in France a coal-and-wood
ilealer has an electric sign in his shop window.
When there is wood for sale four lamps light in
the sign and the word WOOD is illuminated.
When the wood is gone six lamps are lit and the
words NO WOOD are illuminated. The power
line is 220 volts (no neutral) and 110-volt lamps
are used. The dealer controls the lamps through
a two-pole three-position switch; for safety rea-
sons the center position is “Off”” and, in this posi-
tion, no voltage appears past the switch. The
basic problem is shown in the sketch; all you have

CRR ARAR

All lomps 1O volts; full briltioncy

P

O e ==

Tamps WOOD light in switch position I, lamps NO
WOOD light in switch position 3. Use only the four
ieads from the switch contacts (nome from the 220-volt
inc).

to do is draw in the connections. Hint: ‘There are
several possible solutions, but look for the sim-
plest, with a minimum of extra components, if
any.

ABOUT JULY'S QUIZ

Did you figure out what was in the box? You
were right if you decided it had to be some kind of
rapid interrupter device (possibly clockwork
driven) that provided u short circuit half the
time and an open circuit the other half of the
time. When it wus closed the voltage would be
zero and the current would be limited by £).
When it was open the current would be zero and

the voltage would be that of the battery. Since
the interrupter works at a rapid rate, the volt-
meter and the ammeter would indicate half the
peak readings. However, no power would be con-
sumed past the wattmeter, because W~ = FI, and
I or I is zero at any instant. The wattmeter
would indicate only the small amount of power
used by the voltmeter and ammeter.

Far the meters to read half these peak values
when the switch isat 7, 2, = R,

25YearsAgo |
_____________ b

August 1931

In QST 25 years ago, Ross Hull described equipment for
DDuplex Phone on 56 Mec., with the editor pointing out that
it would be much more sensible for the local ragchewers to
use the 5-meter band than 75 meters. (Sound familiar,
zang?) At that time, amateur mobile operation was not
permitted, but Hull's experiments showed that mobile
operation could be quite practical.

Robert Brooke, W9CH, delineated a portable receiver
completely self-contained in & box 5 by 6 by 9 inches and
using type '30 tubes. Battery-powered. it was used both at
home and portable locations, and also came in handy for
tracing interference.

Paul Hendricks, WIAXV/W1XP, explained the standard
frequency transmitter at WIXP.

(ieorge (irammer, assistant technical editor, dcscribes
the addition of an amplifier to any low-power transmitter.

- o o

Boyd Phelps, W2BP, points out the advantages of fre-
qquency-tripling over doubling, while James McLaughlin
and James Lamb discuss the mystifying decibel.

Ev Rattey reports on the very successful Fourth Inter-
national Relay Competition. The big news was that six
of the U. S. stations participating managed to work all six
continents!

Clinton B. DeSoto reported on the formation of a new
society entitled the Wives and Mothers of Radio Amatenrs.

«

W e thought you'd be interested in
xecing this view of a stacked ceramic
receiving tube recently announced by
Fimac. The tubes feature long life
(they will be wired directly into cir-
cuits, thus eliminating the nced for
tube sockets) and a type of construc-
tion which will enable them to with-
stand shock, vibration, and high
temperatures. At the present time
the price is rather high for ordinary
amateur use, but extended use will
undoubtedly lower the cost. The
photograph™ at the left shows the
size of the tube as compared with a
paper clip, and also an exploded ver-
sion indicating the construction.



Changing the 6146 Oscillator into an
Amplifier
80 Watts Input on 80 Through 10

BY LEWIS G. McCOY, WI1ICP

the two-band 6146 crystal oscillator de-

scribed a year apo! was built by many
amateurs. Several of the letters asked for in-
formation on converting the unit to an amplificr.
"This article describes how the change can be
made from the original oscillator to an 80-watt
band-switching amplifier capable of operation in
the ham bands 80 through 10 meters.

The changes consist of rebuilding the grid cir-
cuit to a link-coupled bandswitching circuit, and
the tank circuit to a pi network designed to oper-
ate into a 50- to 75-ohm load. As a convenience
during tune-up periods, a 25-ma. meter and a
switch have been added, to permit reading either
grid or cathode current.

If the reader has built the oscillator and wishes
to make the changes to be outlined, it is suggested
that he study Fig. 1 here and the circuit diagram
of the original oscillator, to tamiliarize himself
with both circuits. Most of the components used
in the original unit are incorporated into the am-
plifier If the reader has not built the oscillator
and wishes to construct the amplifier, the details

1McCoy, '‘One Tube—X0 and 40 Meters—75 Watts,"
QST, August, 1955,

!s EVIDENCED BY THE MAIL to Heuadquarters,

given in this article are complete enough so that
no previous reference should be necessary.

Circuit Details

The inductances in the grid circuit are made up
from two lengths of B & W Miniductor stock.
By shorting out sections of L2 and Ls with Sy, it
is possible to resonate the circuit to the desired
band.

The tank circuit of the 6146 employs a pi net-
work that is designed to work into a 50- to 75-
ohm load. A 400-uuf. variable capacitor is used
a8 a loading control in the output of the pi. When
the pi-network circuit is switched to 80 meters,
a fixed capacitor, (‘s is switched in parallel with
the variable. This furnishes enough capacitance in
the output circuit for matching to 50- to 75-ohm
loads. A similar system is used for 40 meters. By
using the bandswitch to connect the fixed capaci-
tors in parallel with the variable, the customary
“coarse’’ loading control is eliminated.

The original power supply is used, one of the
“aconomy’’ type that utilizes a replacement type
transformer in a bridge circuit. The supply can
be switched from high to low voltage to facilitate
tune-up without danger to the tube.

The 6146 oscillator is now an amplifier. Comparing this photograph and the one on page 26 of August 1955 OST
will show the panel and chassis changes. As mentioned in the text. the crystal holder becomes the r.f. input jack.

‘The dial light that was helow the crystal socket hag heen removed and the key jack installed in its place.
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Fig. 1 — Circuit diagram of the 6146 amplifier.
Cy — 100-p,f. variable (Hammarlund MC1008).
C2 — 500-upf. mica.

C3 — See text.

Cy — 250-puf. variable (Hammarlund MC2508).

Cs — 400-puf. tubular (Centralab D6-401).

Cs — 820-puf. tubular {Centralab D6-821).

C7 — 400-p4f. variable, broadcast replacement type.
Ly — L7 — See coil table.

Ls — 10.5 henrys, 110 ma., 225 ohms {(Stancor C100}.
Si, S2—2-pole, 6-position wafer switch (Cen-

tralab PA2003). ‘
Sg — 1-pole, 6-position {2 used) wafer
T Lg s sv:itchz(Ccntralab 1401). b
2 Y 6 — 2 pole, 2-position rotary switc
(—>2 6X5 HTRS. 280V, 1¢.5H., 110 MA. (Centralab 1464).
C T1 — Power transformer: 360-0-360 volts
7 o 120 ma.; 6.3 volts 3.5 amp; 5
__I 540 v33 sufd 1¥ 20K volts 3 amp. (Stancor PC8410).
: 450V, T~ 70w T2 — Filament transformer: 6.3 volts,
1.2 amp. (Stancor P8190).
Ji — Crystal socket.
gufd 1F 20K J'—S0-239 socket.
NS AL 450V. |~ 10W  J; — Closed circuit jack.
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Metering of the amplifier is accomplished by a
25-ma. meter that can be switched to read either
grid or cathode current. In the grid position the
tull scale reading is 25 ma. and in the cathode
position, 250 ma.

Construction

An 11 X 7 X 3-inch chassis is more than large
enough to take care of the power supply and r.f.
section. TVI shielding is provided by using a
6 X 6 X 6-inch aluminum box as an enclosure for
the r.f. components. To provide ventilation, a
row of !4-inch holes is made along the bottom
sides of the box and in the lid over the tube. The
face of the box serves as a panel for the meter-
und tank-circuit controls.

The power transformer and rectifier tubes are
mounted on the chassis top at one end. All of
the other power-supply components are mounted
below the chassis. In the original oscillator unit,
the 6146 socket was mounted 114 inches in from
the front of the chassis. This is sufficient to per-
mit the use of the Shurite meter shown in the
photographs. However, if the builder is starting
from scratch, the 6146 socket should be mounted
at least 2 inches from the chassis front to permit
greater clearance behind the panel. One other
suggested change from the original model is to
mount an RCA phono jack on the back of the
chassis. This will accommodate coax input from
the driver stage. In the unit shown here the
crystal socket was used as ther.f. input connector.

The variable capacitor, (7, is mounted on a
bracket positioned approximately 2 inches in
from the back of the chassis. A panel bearing and
shaft coupler is connected to the rotor of C; to
allow for panel control of the capaci-
tor. The tank capacitor, C,, is mounted
on the panel to the right of C'y. The meter
switch, Sg, is mounted to the left of C.

As can be seen in the top view, the
inductance L7 is mounted on two isolantite
stand-offs which are mounted on the side
of the box. The plate coil Lg is mounted
at right angles to L, A standard two-
terminal tie-point is used for a mounting
point for the neutralizing capacitor (s
The coax output receptacle is mounted on
the rear side of the box.

This below-chassis view shows the
mounting details of the grid circuit com-
ponents. All of the parts in the foreground
are power supply components. If the
builder is constructing the unit a8 an
amplifier and not a modified oscillator, the
r.f. input terminal could be mounted on
the rear chassis wall which would allow
more space on the chassis front for greater
spacing of the grid switch and variable
capacitor.
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COIL TABLE

The coils L1L3 are made from a single length of B & W
Miniductor stock. Unwind 8 turns from the support bars
and using side cutters, snip off the projecting bars. Snip the
unwound piece of wire off about one inch from the coil stock.
Next count off 13 turns and bend the 13th turn in toward
the axis of the coil and cut the wire at this point. At the cut,
unwind 34 turn from each coil. This leaves two coils on the
same support bars. Unwind 14 turn at the end of the large
coil. The 12-turn coil is L1 and the 42-turn coil is La. Similar
procedure is followed in making L3aLs.

It — 12 turns of No. 24, l-inch diam., 32 turns per inch

(B & W 3016).

L2 ~- 42 turns of No. 24, 1l-inch diam., 32 turns per inch

(B & W 3016).

40-meter tap is made at 25th turn counting from junction

of LaLs.
L3 — 4 turns of No. 20, 54-inch diam., 16 turns per inch

(B & W 3007).

L4 — 13 turns of No. 20, 8%-inch diam., 18 turns per inch

(B & W 3007).

20-meter tap is made at junction of LzLs.

15-meter tap is made 7 14 turns from junction of La2Ls.

10-meter tap is made 4 ¥4 turns from junction of LaLs.
L.s — 4 turns of No. 14, Y4-inch diam., turns spaced wire

diam.
Le — 534 turns of No. 12, 1-inch diam., turns spaced so that
coil is 1-inch long.

10-meter tap is made 144 turns from junction of LeLz.
Lz — 1734 turns of No. 16, 2-inch diam., 10 turns per inch

(B & W 3907-1).

15-meter tap is made 2 turns from junction of LeL7.

20-meter tap is made 5 turns from junction of LsLz.

40-meter tap is made 9 turns from junction of LeLz.

The grid tuning capacitor Cy and the grid band-
switch Sy are mounted on the chassis front, below
the 6-inch box. Two four-terminal standard tie-
points are used to mount the coils LyLg and LzLj.
The bottom-view photograph shows the place-
ment of the two coil assemblies. The turns on the
coil that are on either side of the tap points should




he bent in toward the axis of the coil. This will
ullow sufficient space to solder the tap lead with-
out shorting to adjacent turns.

T'he neutralizing capacitor (‘3 is made from two
lengths of insulated wire approximately 4 inches
long. Only a very small amount of capacitance is
needed to neutralize the amplifier, und the two
wires twisted around each other furnish the ncces-
suty capacitance. The ends of the wires are con-
nected to 4 standard two-terminal tie-point that
is mounted on top of the chassis to the rear of the
6146 socket.

Testing

The amplifier is designed to be driven by a low-
power driver capable of at least two watts output.
There is not enough output from the usual onc-
tube v.f.o. to drive the umplifier.? A Heuthkit
AT-1 was used to drive the amplifier described
here. The output from the AT-1 was fed into the
amplifier by means of a short length of RG-59/1.

Looking down into the amplifier box before the out-
put coils und bandswitch are mounted in place. The
meter switch is between the 6116 and the front panel.
T'he output capacitor is mounted on a bracket and is
turned by the cxtension shaft. 'I'wisted wires to the
right of the loading capacitor form the nentralizing
capacitor.

«

For test purposes, o 60-watt lamp bulb was
used a8 a dummy load for the amplifier. The
amplifier was tuned up on 80 mecters first and
all initial tests were made on low power. The
output stage of the driver and the grid cireuit of
the amplifier should be adjusted to give o grid
current of 2 to 4 milliamperes. With the rated
grid current, the output circuit can be adjusted
for resonance and loading to a plate current of
about 75 ma. To check for neutralization, turn
off the excitation and hit the key for a couple of
short dots. No grid current should be indicated,
although the plate current will kick up quite
high. (That’s why the dots should be short, to
avoid overheating the tube.) If grid current is
indicated, it shows that the stage is not ncutral-
ized. Turn off the power and untwist a turn from
the necutralizing capacitor. Repeat. the test for
neutralization. It may bhe unccessary to make
scveral adjustments of the ncutralizing capacitor
hefore the correct amount of cupucitance is found.
Usually it will be found that the neutralization
will hold on all bands but it is a good idea to
check it. If you find that the necutralization
doesn't hold on the higher frequency bands, then
the amplifier should be neutralized on the highest
hand used.

With the amplifier fully loaded to draw 150-
ma. the plate voltage on the high-voltage switch
position will be approximately 540 volts. Screen
voltage should be about 150.

If this is your first use of u pi-nctwork tank
circuit there are a few things you should know
about the use of one. It is recommended thut
an antenna coupler be used to couple the out-
put to the antenna feedline. Preferably, the
coupler should be a tuned job and link coupled.
This will greatly aussist in reducing harmonic
radiation. Several suitable couplers and methods
for using them are described in T'he Radio Ama-
teur’'s Handbook. Though your best friend may
tell you to conueet u long wire (“long” being
anything from 20 feet on up) to the output termi-
nal of a pi tank, avoid like the plague such a
system. It will produce contacts but is also likely
to produce from the FCC a QSL card for har-
monic radiation . . . and who wants such curds?

? Several current v.f.o. units were tried and none furnished
enough drive. These included the Heathkit, World Radio,
und Knight. A driver-multiplier stage hetween the v.f.o.
and amplifier is needed to furnish adequate drive.

«

This view shows the completed output circuit. The
tubular capacitors on top of the bandswitch are the
output capacitors Cs and Ca. The output coax fitting is
mounted on the outside of the box.

QST for



Simple LC Filters for Amateur Use

A Wide-Band Filter for Receiver R.F. and Exciter-Multiplier Stages

BY HENRY RICE, JR..* W1PMT, EX-W4FWW, EX-WO9YZH

e While band-pass r.f. filter circuits can
admittedly be built by the ‘*by-gucss-
and-by-gosh’ method, there is another
way. Here is an account by a man not in
the electrical engineering ficld who did
a little digging into the other way and
found that it wasn’t too tough and that
it was actually intcresting once he got
into it. We think you will have the same
reaction. ™ T oo o T

cerned with communication. He was

decply interested in the correct usage of
words. It has been told that one day his wife
caught him kissing his secretary and exclaimed,
“Why, Noah — I'm surprised!”” As might be
expected of a technical man, he considered the
matter quite carefully before answering. Then
he said, *“No, dear. You mean you are amazed.
I am the one who is surprised.” Here there were
two thrills, the original smooch and the perfect
answer. This article is concerned with just one
of the many thrills in amateur radio: the thrill
that a person without a technical background
experiences in learning to design on paper a
simple circuit that will do a specific job.

The basic wide-band filter circuit we elected
to use i8 not new to ham radio. It has been used
in several exciters described in ST and will be
familiar to all constant readers. It is shown
schematically in Fig. 1 and will be recognized as
two parallel-tuned circuits coupled to give the
desired bandwidth. The quantity 3 is merely

NOAH WEBSTER’S hobby, like ours, was con-

7MY

N

Fig. 1 — Basic diagram of the double-tuned cirenit
under discussion.

A

s
TRS

the effective coupling between primary and
secondary. This statement docs not imply ecare-
jessness in the choice of a coupling method, but
in this cuse only one type of coupling will be
considered. (A combination of inductive and
cupacitive coupling is sowmetimes used.) The
secondary response curve of a band-pass filter
of this type depends solely on k (coupling co-

¥ Raytheon Mfg. Co. Home address: 58 Old Nlarlboro
Road, West Concord, Mass.
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efficient) and the actual  of the loaded resonant
circuits, -It makes no difference how the cou-
pling or @ of the coils was obtained. This is im-
portant to a clear understanding of the following
procedure.

1t should be pointed out that the primary
circuit in Fig. 1 does not necessarily have to be
the plate load for a vacuum tube — it can, and
will, be used as an antenna load, as will be shown
later. ‘But from this point fet's work withi spe-
cific examples that can be built and tested and
used. Things are more constructive that way.

A Receiver R.F. Amplifier

Let’s get to work on an r.f. amplifier stage for
a 14-Me. receiver. Of course, the input and out-
put LC circuits could be tuned separately, ganged
together or ganged with the high-frequency oscil-
lator but (you've guessed it!) we have just
decided to make them bandpass. This means
that the completed amplifier will have a response
curve of the general shape of Fig. 2. Here f, iy

F‘AF: 248Kc"

AMPLITUDE =4
(@b) fo=350Ke -~

FREQUENCY

Fig. 2 ~— A typical respounse curve of a double-tuned
circuit. This one is centered on 14,175 kc.

the center frequency in the passband, und also
the frequency to which the two circuits are
tuned. Further, Af is the deviation frequency
{peak to peak) and f, is the bandwidth measured
at the —3 db. points. The double-humped char-
acteristic disappears at a value of coupling = &,
{eritical coupling), but we have decided on a
double-peuked curve (coupling coefficient > k.)
because we want good amplitude near the edges
of the band and reasonably good attenuation of
strong adjacent-channel signals. Obviously we
are shooting for a curve that is roughly symmet-
rical about f, both in the location and relative
amplitude of the peaks, and this is all that the
curve shows or implies, Further, we assume that
Lp = Ls and @y = €., and that £ < unity. I'm
sur¢ our technical friends will bear with us long
enough to establish that > means ‘‘greater
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than’’, &« “a lot less than”’, and ‘“unity’ means
‘‘one.” And now we have just completed Step 1:
establishing fo, freax and the fact that we plan
to use the customary -3 db. band-edge response.
And perhaps we have learned a fact or two —
I’'m sure I have.

Step 2: If we had a chart of universal response
curves (Fig. 3), it would show that f, down 2 db.
from the peak response results from 4¢) = 2, an
easy relation to remember.
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Fig. 3 — Universal response curves for a pair of
tuned circuits for various products of Q and coupling
coefficient, k.

Step 3: Because we have decided on 2-db.
peaks and assumed & small compared with unity,
the equation to use in figuring the approximate
coefficient of coupling is

Thus 14.299
14.175
(k£ = 0.02 is close enough and will move the peaks
out a little more and bring up the weak signals
near the band edges just a whisper.)

Somewhere I read a rule of thumb that states
a ‘“‘reasonably flat response’ will result if the
bandwidth is not much greater than 1.2 & f..
Well, 1.2 X 0.02 X 14.2 = 340.8 kc. I’'m sure
Mr. Webster would agree that a ‘‘reasonably
tflat response’’ defines what we are after, and
that 340.8 is near enough to 350.

Step 4: We made kQ = 2 (Step 2), so Q@ =
2/k = 2/0.02 = 100.

Step 6: Decide the value of capacitance to
use. If we use 3- to 30-ppf. mica trimmers, and
take average input and output capacitances of
tubes into account, we can cut 19 turns off a
length of 4-inch diameter 32 turns-per-inch
Miniductor and get neat little coils of about
3.4 ph. with (s of about 200. There is no black
magic involved in arriving at this — the ARRL
Type A Lightning Calculator gives a close ap-

26

1.0087,;15 = 0.0087, k = 0.0174

proximation, or you can arrive at it with a
grid-dip oscillator and a little paticnce, by re-
moving turns from a coil until it resonates at
14.2 Me. with the assumed capacitance shunted
across it.

Step 6: Find the equivalent parallel resistance
of one unloaded LC circuit where the coil ¢ =
200. We can ignore the etfects of the plate re-
sistance of the tube (the plate resistance of pen-
todes is very high) and choose R, and R, as
follows:

Q) = R/2xfL (the reciprocal of the usual equa-
tion involving the resistance in series with the
inductance).

R = 2xfLQ = 2 X 3.14 X 14.2 X 3.4 X 200
= 60,800 ohms.

When @ = 100 the corresponding equivalent
parallel resistance is half as much, or 30,400
ohms. To find the resistor needed in shunt with
60,800 ohms to bring the resultant down to
30,400 ohms, RRy/(Ry — R) = (30.4 X 60.8)/
(60.8 —30.4) = 60.8 = 60,800 ohms, and we
can use 62,000 or 56,000 ohm 4-watt resistors.
(The answer was obvious in this case, but we
wanted to record the formula for resistors in
parallel).

Step 7: Make two coils as described in Step 5
or, better yet, make four at once if you have an
inclination to build a complete stage. It is wisc
to look them over carefully to be sure there are
no shorted turns or any lossy crud between turns.
The little 32 t.p.i. coils are usually high ¢, but
once in a while something gets on them und
knocks their ¢) way down. Assuming that you
do not have ready access to a @ meter, a simple
check is to use a grid-dip meter and find the
self-resonance point of the coil alone. This will
be up around 100 Me. and, if the @ is up where
it should be, you will get a clean indication and
u sharp dip even with the coil several inches
from the grid-dip meter. Naturally, if a ¢ meter
is available you would check the ¢ and use the
value in figuring the shunt resistors (Step 6).

Couple two of the coils closely by sliding them
over a dowel or cardboard tube. The objective
now is to determine the separation between coils
that will give the value of k£ determined in Step 3.
There are methods for this with a () meter or
inductance bridge, but it can also be done with
«# grid-dip meter and calibrated capacitor. The
coils are connected in parallel and brought to
resonance at a convenient frequency by the ca-
pacitor. Call this capacitance value (1. The
leads from one coil are then reversed and the
circuit brought back to resonance with the cu-
pacitor, and call this value (. From these two
values,

-_Ac
T+
where A (! is the difference between ; and Cs.!
Clontinue this reading and reversing process for
different spacings between the coils until a value
of k = 0.02 is obtained. Record the final spacing

! Langford-Smith, Itadiotron Designer's Handbook, p.
1034.
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to the nearest 1/32 of an inch and use that di-
mension when the coils are mounted in an actual
circuit.

That’s the whole story for this particular
band. Stage gain has not been considered because
it seemed advisable not to confuse the issue by
including it. For the same reason, perhaps we
should let well enough alone and stick by our
guns with the kQ = 2 (Step 2). However, for
those who would like to choose their own curve,
we can perhaps help a little by noting that kQ
= 1 = k, or the flattest top we can get without
double peaks (0 db. down at f.). Also, £Q = 2.3
gives 3 db. down at f, and kQ = 2.75 gives 4 db.
down at fo,. As these kQ figures increase, the
peaks move out und become sharper and the
skirt slope becomes steeper at the top. Fig. 3
shows the start of this effect.

Another Example

We have all been sitting for quite a spell now
and I, for one, have a slight case of weaver’s
hottom. But let’s see what we have learned, by
applying the procedure to the 40-meter band.
We certainly don’t need to draw any pictures,
and we will number the steps as we did previsouly.

1) fo =7.15 Me. fo = 300 ke, and Af =
300/1.414 = 2.2 f/2 = 106 ke., so one peak
will fall at 7.15 4 0.106 = 7.256 Mec.

2) Set fo at —2 db. again.

.oy:f

3) 7256/7150 = 1 + (k/2), 1.0148 = 1 +
(k/2), k/2 = 0.0148, k = 0.0296 = 0.03. But the
rule-of-thumb check shows that 1.2 X 0.03 X
7.15 = 257 ke., so we will increase the coupling
to k = .034, which (working backwards) puts
one fpeax &t 7.272 Me., brings A f to 0.244 Me.,
and makes fi, = 0.345 Me.

4) Q = 2/k = 2/0.034 = 59.

5) We can use 3 -~30-upf. mica trimmers for
this band, too. Make any kind of small coils of
about 12 ph. inductance. The 24-inch by 32
t.p.i. Miniductor (B&W 3008) would be satis-
factory, und again the ¢ would be around 200.

6) It =2 X314 X 7.15 X 12 X 59 = 31,800
ohms equivalent parallel resistance of a loaded
LC circuit with @ = 59. The equivalent parallel
resistance of the unloaded circuit is R = 2 X
3.14 X 7.15 X 12 X 200 = 108,000 ohms, and
the necessary shunt resistor to bring the @ to 59
is it = (31.8 X 108)/(108 —31.8) = 3430/76 =
45K = 45,000 ohms.

7) Determine coil spacing for & = 0.034 and
record it.

Construction

The coils, spaced and loaded as previously
outlined and tuned with 30-puf. mica trimmers,
were used in the circuit shown in Fig. 4 The
antenna coils have about 1/3 the number of

(Continued on page 118)

A two-band broad-banded r.f. amplifier, with the shield cover removed. The partition straddling the sockets
i=olates the input and output circuits and permits running the stages at high gain.




Multiple V Beams

High Gain in All Directions with Four Wires

BY LLOYD D. COLVIN,* DL4ZC

® This is a description of the V-beam an-
tenna system used at DLAZC. Although
it is impossible to **design’’ such a sys-
tem for more than one band, since the
optimum angle varies with frequency
and leg length, experience has shown
that such a combination of long wires at
a compromise angle can be quite effee-
tive as a multiband antenna. For those
who have the neccessary space. an ad-
vantage is that no rotating mechanism is
required.
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LEG1 USED INSTEAD
OF INSTALLING FIFTH
WIRE HERE

Fig. 1 -— Directions covered by the DL4ZC V-beam
array. Direction A-A’ is covered by lega 1 and 4 working
as an obtuse-angle V heam.

/7 for 10, 15 and 20 meters pius dipoles or
L X yll-band” antennas for 40 and 80 meters?
1f 80, and if vou are lucky enough to have the re-
quired area, multiple V beams may be the answer
to your problem.

A simple multiband arrangement of multiple V
heams may be switched instantly for high gain in
~ight different directions (two at a time), covering
360 degrees. It may be simply built with just four
radiating wires and two relays, if you can find
=everal hundred feet of antenna space over 135
degrees on any side of your QTH.

" RE YOU tired of erccting sepurate rotary beams

#*Lt. Col., Signal Corps, U. S. Army, 4th Signal Group,
APO 403, New York, N. Y.
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The theory and feeding of V beams is well
covered in many radio books. However, a few sim-
plifications were employed by DL4ZC that may
make your next V-beam installation eusier. An
unterminated V beam is bidircctional. Gain and
directivity is about the sume in ecither of two
directions 180 degrees apart. If 45-degree spacing
is used between legs, five radiating wires arc nor-
mally required to cover all directions. In the
DILA4ZC installation the fifth leg was eliminated
and the first leg is used, in combination with the
fourth leg, to form un obtuse-angle V.

An obtuse-angle V radiates in a direction at
right angles to the bisector of the obtuse angle.
This combination is used to cover the missing
sector A-A’ in Fig. 1. Although according to
theory the guin of an obtuse-angle V is not as
great as with one having a proper acute angle, in
actual operation the guin in directions A-A’ com-
pares favorably with gain in the other directions.
The standing-wave ratio as measured in the
coaxial line between the antenna coupler and the
transmitter changes only a minor amount when
switching to any of the available directions.

Switching of the beams is accomplished by in-
stalling two double-pole double-throw relays in
a box at the apex of the beams. Standard 115-volt
antenna relays were used and a plastic box of
the type used to store foods in a refrigerator,
mounted upside down, provides a cheap all-
weather housing for the relays. To keep the box
dry, a low voltage is applied to the antenna relays
during all periods the antennas are not used. The
voltage need not be enough to opcrate the relays
hut just enough to gencrate a little heat in the
box. A few protected small holes on the under side
of the box will help prevent sweating. The wiring
of the antenna relays is shown in Fig. 2. It is
advisable that the relay control line be installed

RELAY 1 RELAY 2
i il 1
| S FY ot
| ‘e
t-——-o 1 2 o————’

J
TRANSMISSION LINE TO TRANSMITTER

1ig. 2 — Circuit showing how two d.p.d.t. relays arc
nsed to switch V-beam legs. Numbers indicate conncee-
tions to leg designations in Fig. 1. For direction A-A’
{Fig. 1), both relays are unencrgized as shown. For
direction B-B’, both relays are energized. For direction
C-(’, Relay 2 is energized, and for direction D-D’, Re-
lay 1 i energized.
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I'ig. 3 — Feeding arrange-
ment for the V-beam array.
The antenna tuner is a con-
ventional one for coax input
and balaoced output. An

ANTENNA

RELAY
BOX

s.w.r. bridge may be_installed 450
in the coax line between the ANTENNA
transmitter and antenna tuner TUNER o
for matching the antenna sys- Q
tem to the coax line. }wCOAX n
¢ TRANSMITTER

as far away from the antenna transmission line us
possible. Different routes for the two lines
should be followed if practicable.

The 45-degree spacing used between legs is a
compromise value which permits rexsonably high
gain on any frequency between 3.5 and 30 Me.
"The length of the four wires is not critical, so long
as all four wires are exactly the same length.
It is recommended, however, that the length
used be approximately that shown in Fig. 3.
Each leg should be approximately the same dis-
tance from ground and other obstacles. The apex
of the legs and the far ends of the legs should be
close to the same distances above ground.

A well-designed 600-ohm open-wire line is
recommended in textbooks for use betwceen the
antenna tuner and the feed point of the V beams.
Open-wire ‘I'V line should also be satisfactory for
low- or medium-power transmitters. Transmit-
ting-type Twin Lead for high power, or TV-type
for medium or low power, might be satistactory
if the line is short, but standing waves will run
. the losses up on longer lengths.

At DL4ZC the final “dressing up” of the in-
stullation consists of placing a great circle map in
4 frame on the wall and mounting eight light bulbs

Lights may be installed
around a great-circle map to
indicate direction of heam in
1use.

around the map spaced every 45 degrees 1n the
primary directions of the beams. The lights are
operated in pairs and are switched by the station
operator at the sume time the untenna relays are
switched. A multiple-contact switch is used to
control the operation of the untenna relays simul-
taneously with the lighting of lights on opposite
sides of the great circle map. A quick glance at the
map shows which beam is in use and what two
directions it will operate in with maximum gain.
Operation on all bands has netted 171 coun-
tries worked in one year. Experience has shown
that on the higher-frequency bands transmission
reports are in general better than when using
threc-element rotary beams, while reception, on a
relative hasis, is generally poorer because of the
bidirectional characteristics of the V heams.

e OM Colvin is well-known in DX circles.
Besides cleven different W calls, he has
been FA8JD, KLTKG. J2AHI, JA2KG,
J2USA, JA2US, and now DLAZC. As you
might suspect, the list of DX awards he
holds is a yard long!
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o flecont fquipment —

RA-1 Single-Sideband Receiving Adapter

that a single-sideband receiving adapter is a
gadget that will eliminate the necessity for
careful tuning in thercception of s.8.b. signals. That
would be nice, but it isn’t true. An s.8.b. adapter

Ewonm AMATEURS have the erroneous impression

‘I'he toroidal filter section of the RA-1 kit is pre-
tuned and requires no adjustment by the builder.

is a device that adds single-sideband selectivity
to a receiver, enabling the operator to receive
only one side band of an a m. signal, to provide
good reception when the other sideband has
interference on it. In the reception of s.s.b.
signals, it has the advantage that it passes only
the single sideband and nothing else, giving the
maximum chance for QRM-free reception. By
removing the vestigal sideband of 2 mediocre
s.s.b. signal, it presents a better s.s.b. signal to
the detector and makes tuning scem to be an
casier job, since inadequate sideband suppression
makes a signal hard to ““clear up’ on a receiver
that doesn’t have s.8.b. selectivity.

S.s.b. adapters are closely related to s.8.b.
wenerators; they use either the filter or the
phasing principle of operation. In the RA-1 kit,
made by D&R Ltd: of Santa Barbara, Calif.,
the manufacturers have elected to use the filter

CON= 1DEMOD- ALDIO~ ou r[-
VERTER .. ULATOR GST, u
o PERL 2N P N
a«.;w—,—( FILTER ) ------ I2AU7)+(\GA05
(A3
: . S’
GAIIN ., RECT,
P
_?f (\ 6x4

Fig. 1 — Block diagram of the RA-1 s.5.b. receiving adapter.
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system. The adapter is complete with power
supply, and connecting it to the receiver requires
no modification of the receiver, a point resale-
conscious hams always consider. As the block
diagram of Fig 1 shows, the i.f. signal of the
receiver is picked off and fed to a 6BE6 converter
stage. Assuming the receiver i.f. to be 450 ke.
{the RA-1 will work with input frequencies of
450 to 500 ke.), the 6BE6 oscillator can be on
425 or 475 ke. and still heterodyne the incoming
signal to 25 ke. This oscillator frequency is
determined by a panel switch marked am-uPPER-
1OWER. The heterodyned signal passes through
a sharp filter and then into a ring demodulator.

N
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Fig. 2 - Sclectivity characteristic of the toroidal

filter.

The ring demodulator is a detector circuit using
four copper-oxide diodes, driven by u 25-ke.
oscillator. The ring demodulator is one of the
family of ““product’ detectors, in which the local
oscillator has complete control over the incoming
signals. Unlike in diode detection, a strong in-
coming signal does not mask, or ‘“take over,” a
weak one unless, of course, they are both on the
sume frequency. The output of the detector is fed
to a 12AU7 triode audio amplifier and
then to a 6AQ5 output stage.

Toroidal coils are used for the trans-
formers and tuned inductors in the
sharp filter. The selectivity curve of the
filter is shown in Fig. 2. A toroidal coil
is also used in an output coupling trans-
tormer following the demodulator
which, together with #-C filters in the
audio stages, minimizes the 25-ke. at

RCVR,
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the output-audio-stage grid. The 6BEB oscillator
frequency is controlled by a slug-tuned inductor,
and a mica compression trimmer is used as a pad
that is cut in when the oscillator is shifted to a
lower frequency. When the oscillator is on 475 ke.,
and an incoming carrier at 450 ke., a 452-ke.
side frequency would be heterodyned within the
pass band of the filter, while a side frequency of
448 ke. would fall outside. Switching the oscil-
lator to 425 kc. leaves the heterodyned carrier
at 25 ke. but throws the 448-ke. side frequency
into the pass band. This is the familiar principle
of selectable-sideband reception. 1n operation,
when a signal is properly tuned in, it requires
only the flick of the switch to investigate either
sideband.

The AMm position of the switch changes the
external loudspeaker and the panel phone jack
over from the adapter to the normal output of the
receiver.

A @aIN control on the panel determines the
amount of signal fed to the 6BE6 grid from the
receiver, and also handles the a.c. switch for the
adapter.

The RA-1 kit comes complete with all of the
necessary components, with the filter wired and
pretested, and with the 25-ke. oscillator circuit
pretuned. A 16-page instruction book gives a
step-by-step story on assembly, wiring, testing
and operation, and 8 line drawings and diagrams
supplement the written instructions.

-— B. (.

High Pass Filters for the 50-Mc. Operator

receiver overloading from amateur signals
on all bands through 10 meters are com-
mon today. Their general availability has been a
major factor in the solution of our TVI problems.
But they are no help to the 6-meter operator. The
cutoff frequency of the usual high-pass filter may
be anything between 30 and 54 Mc. and it will
still do the job for the ham who is operating be-
low 29.7 Me., but designing and building filters
that will reject 50 Mec. and pass 54 Me. is a more
critical task than most filter makers have cared to
attempt.
That it is possible to build such filters was
demonstrated by W2IDZ, in his prize-winning
two-part article in June and July, 1954, QS7.

HIGH-PA.SS FILTERS that will take care of TV

The Grallen_Filter

The Grallen Filter, shown herewith, is a duplicate
of the W2IDZ design. Each filter is individually
tested, and an attenuation curve supplied to the
purchaser., They are manufactured by Grallen
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Electronics, P.O. Box 245, Hanover, N. J., and
distributed by Hudson Radio and Television
Corp., Newark 2, N. J.

The Drake Type TV-300-HP Filter (R. L.
Drake Co., Miamisburg, Ohio) is a 4-section lad-
der of unusual design. Tiny bifilar-wound coils

The Drake Filter

on iron cores are used to achieve perfect center-
tapping and close coupling between each half of
the windings.

Where the interference is mild in nature both
the Grallen and Drake filters may be used without
grounding thein to the TV chassis. Insertion in
the 300-ohm lead at the back of the receiver will
do the trick. If the interference is severe the case
of the filter should be bonded to the TV chassis,
and provision for this is made in both filters.
Connection of the filter right at the point where
the lead enters the tuner may also be important.

It should be pointed out that these filters are
not solely for use where 50-Mc. operation is a
source of TVI. They are the first commercial
products that will help the 6-meter man, but they
also do an equally-good job of preventing funda-
mental overload from any lower amateur fre-
quency as well. — K P T,
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Simple Voice Control for the A.M. Station

An Easily-Constructed Unit for Break-in Operation

BY ARTHUR FARRINGTON, W2NDG* AND ROBERT E. DRUMMOND,** K2DKD

HERE I8 LITTLE NEED to discuss the advan-

tages of a voice-controlled break-in system.

Recent articles in QST have already done so.
However, once sold on voice control, it remains
for the amateur either to purchase 1 commercial
unit or to find and construct the ecircuit hest
suited for his particular needs.

The unit described herein was designed to be
built on a budget yet retain the best points of the
more elaborate systems. Our original desires were
as follows:

‘The voice-control unit is assembled in a 4 X 5 X 6-
inch box. The gain control Ry is at the left, and the
delay control Rz at the right. Sz is betwcen these two
controls. The microphone connector and pilot lamp
are below.

1. A “use” or “not-use” item, simple to con-
nect or disconnect, and one that would require no
modification of the receiver or transmitter.

2. Flexible operation, preferably with some
means of limiting sensitivity and with adjustable
delay (cut-off) time.

3. Small physical size, but self-contained.

4. Construction as cheap and simple as possi-
ble, consistent with the features desired.

We were obviously limited to a relay-type
keyer. Further, since sensitive plate-circuit relays
are not designed to handle heavy loads nor to
feature the plurality of necessury contacts, it
should be assumed that a push-to-talk system is
already in use or can be installed.

The unit shown in the photographs has been in
use at this QTH for over six months and has fully
sutisfied the authors in every respect. No altera-
tions have heen made to our equipment other

" %552 Milton Road. Rve, N. Y.
#*632 Milton Road, Rye, N. Y.
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e Here is a simple system that turns on
the phone transmitter when you start
talking and shuts it off when you stop.
It can also be used to control the an-
tenna change-over relay.

than installing the push-to-talk relay recom-
mended for the Viking Ranger by the Johnson
Service Manual. The total cost should run $20.00
or under.

Circuit Details

I'he voice-control input is fed in parallel with
the speech-amplifier input from a ecrystal mike.
(1f the speech amplifier has no blocking capacitor
between the microphone connector and the grid
of the first speech-amplifier tube, the connection
can be made simply by plugging into the speech-
amplifier microphone jack.) The 12AX7 twin-
triode, ¥y, is in a two-stage amplifier with a
variable-resistor sensitivity control in the cuthode
of the first stage. The a.c. voltage output from
1"1p 1is rectified by the detector tube Vg4, filtered
by R; and Ci, and the resultant negative d.c.
voltage is applied to the grid of the relay tube
V.p. The d.p.d.t. relay K, in the plate circuit of
V"5 keys the control circuit, and is shown in the
schematic in the “transmit” (relay coil de-
energized) position.

With no signal input from the mike, there is no
output from the detector, and thercfore the
control-grid voltage of Vg is effectively 0 volts
(actually the grid is slightly negative due to the
cathode resistor /4); V7om is conducting and the
relay is energized.

When an adequate signal is supplied by the
mike, the grid of Vop is driven in a negative
direction, reducing the conduction through the
relay tube sufficiently to de-energize the relay
which keys the transmitter. Simultaneously, the
relay switches C'2 into the grid circuit. As a result,
(' acquires a negative charge. Thus, when the
source signal ceuses, the grid of Vo will stay
negative (leaving the fransmitter on) until the
RC delay nectwork, consisting of €1, (2 and Fs,
discharges to ground. This cut-off time is :wudl-
justable within limits by potentiometer 2.

Power Supply

The power supply was included to make the
unit self-contained, and to reduce the number of
connecting cables required. However, if desired,
power may be taken from the receiver or trans-
mitter.

QST for



F'ig. 1 — Circuit of the voice-con-
trol unit. All capacitances are in pf.
Capacitors marked with polarity are
electrolytic. All resistors are 1% watt
unless otherwise specified.

(:Ry — 35-ma. selenium rectifier.

I1 — NE-51 neon pilot lamp.

Jiy — Microphone connector.

K1 — 10,000-obm d.p.d.t. sensitive
plate-circnit relay (Potter and
Brumfield LM-11).

Ri1, Ra — Linecar taper.

RFC; — 1.8-xh. (Ohmite Z-144).

S1, S2 — S.p.s.t. toggle.

'T'1 — Half-wave power transformer:
150 r.m.s.v., 25 ma.; 6.3 volts,
0.5 amp. (Stancor P-8181, Merit
P-3046, cte.).

The power supply shown is conventional, ex-
cepting only the substitution of a resistor for i
filter choke.

Construction

The only critical wiring of the unit is in the
grid eireuit of 1714, and care should be taken that
the unshielded portions of this wiring be kept as
short as possible. This was accomplished by plac-
ing the 12AXT7 directly behind the mike con-
nector. Notice that there is no grid-return
resistor in this stage; the grid resistor in the
speech amplifier performs this function. Ifow-
ever, if the speech amplifier used has a capacitor
hetween the microphone connector and the first
speech-amplifier grid, a 1-megohm resistor should
be connected between Pin 2 of V14 and ground.
The small choke in series with the grid of 17,4
prevents r.f. from the transmitter entering the
voice control and causing erratic operation.

The entire voice control is built in an in-

Wiring underneath is simplified by the use of a2 multi-
terminal tie point across the middle of the chassis.

expensive 6 X 5 X 4-inch utility box (with re-
movable covers on the 6 X 4-inch sides) (Insuline
3821). The tube sockets are mounted close behind
the front panel, with the 12AX7 on the left be-
hind the mike connecetor. The relay is positioned
behind the 12AU7, and the power supply is laid
out across the back edge. Three grommet holes
along the back apron are for the power cord, the
control cable and the shielded mike cable lead to
the speech-amplifier input. The sensitivity con-
trol is on the upper left panel, the delay control
on the upper right panel and the tune-up switch
centered between them. The on-off switch and
the pilot are mounted under the chassis in line
with the two controls.

Operation
The switch Sp is included to allow the operator
to turn the transmitter on manually for tuning
up, ete.
(Continued on page 118)

Ingide view of the voice-control unit. Power-supply
components are lined up across the rear of the chassis.
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Improved Keving for the DX-100

BY ROGER MACE* WSMWZ

"M M ORE THAN ONE HAM has observed that the
M keying of the DX-100 leaves something to

be desired. Cathode keying of the v.f.0.and
buffer stages results in rather “hard’ keying, a
polite way of saying that the signal has key clicks.
This article is intended to show DX-100 owners
how to become friends with the ham in the next
block, provided the improved signal does not re-
sult in a higher Sweepstakes or DX score. The
basic change is to key the buffer stage in the
grid circuit, instead of keying the v.f.o. and buffer
stages simultaneously in the cathode circuit.
While buffer keying precludes the use of break-in
on one's own frequency, it was felt that the ad-
vantages of the improved keying outweighed the
disadvantages of not being able to operate good
hreak-in. The few additional components required
{or the conversion are readily available. One hole
must be added to the panel, for a pushbutton
‘‘gpotting’’ switch. The appearance is not im-
paired a bit by the addition of the switch; in
fiet, it_tends to balance the panel a little better.

Circuit Description and Operation

Referring to the partial schematic of Fig. 1, the
22K resistor provides isolation from the bias

BUFFER
128Y7

-0V 2
FROM o ,2 R
BIAS

SUPPLY

-2‘ O

- . ~~é PHONE-CW
st|\:?¥1—‘~ ?I:I—?L_'

supply. It also controls the charging time of the
shaping capacitor C;.

. The 10K resistor in scries with the key coutrols
the discharge time of C;. The 100K resistor iso-
lates the grid of the 12BY7 stage from the keying
cirewt and’the+0.005-uf. capacitor provides un
r.f. ground at this point.

In operation the v.f.o. and buffer cathodes are
returned to ground through one side of the plate
switch., This turns on the v.f.0. and keeps it oper-
ating as long as the high voltage is on. The buffer
stage is prevented from operating by the — 50
volts applied to its grid. When the key is closed,
the voltage on the buffer grid drops to approxi-
mately —17 volts, allowing this stage to excite
the rest of the r.f. stages. The shaping capacitor
"1 has to discharge through the 10K resistor, pro-
viding a time constant in the keyed stage. This

* Project Fngincer, Heath Company, Benton Harbor,
Mich.
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introduces a slope oun ‘“‘make” und prevents
the click. When the key is opened, (i must
charge through the 22K resistor. Thus the buffer
grid voltage does not rise instantaneously to the
cut-off value, and the trailing edge of the en-
velope is again rounded off. The overall effect is to
soften the keying and prevent the starting and
stopping transients which cause key clicks.

A double-pole push-hutton switch on the panel
duplicates the effect of the cathode side of the
plate switch and also the key. It turns on the
first three stages of the transmitter without
applying high voltage to the final. It is handy for
checking v.f.o. frequency on the receiver, and it
also helps to save 6146’s during tune up.

Modification Procedure

It will be necessary to drill a 34-inch hole in
the panel for the push-button switch. This hole
can be located on the right hand side of the front
panel, 3 inches in from the side and 4 154 inches
down from the top. As the average ham probably
doesn’t have a 34-inch drill, the best way to do
this is to drill a small hole first and then drill larger
and ream to size. To protect the filter capacitors,
place a wood block behind the panel while drilling.

VFO
eAU6

w0

10k Sl ™ wvro-xiAL W“jJ
! i

1 q

L4

_Fig. 1--Schematic diagram of the
1)X-100 wiring changes. Values are shown
on the additional components only. Re-
sistors are lj-watt.

Ci— 0.1 to 0.25 uf. See text.
S1—I).p.s.t. normally-open push-button
switch (Switcheraft 1001),

|
£ .

Wire the push-button switch before mounting
it on the panel. Connect two terminals of the
switch together as shown in Fig. 1, and attach a
wire about 7 inches long to this junction. Either
use a different colored wire for this conncction.
or tic a knot in the end of the wire for identifica-
tion. Attach 7-inch wires to the two other ter-
minals. Pass all three wires through the hole be-
tween the filter capacitors and mount the switch.

Now turn the transmitter over and, using the
capacitor mounting screw near the key jack,
mount a one-lug terminal strip. Remove the end
of the line choke from terminal 9 on the pRONE-CW
switch and connect it to the sirip; also connect u
wire 14 inches long to this point and run it over
into the center compartment near the 12BY7
buffer stage socket. Of the three wires coming
from the push-button switch, connect the knotted
or otherwise identified wire to the grounded

(Continued on pag 1£0)
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Portable Beam for 50 and 144 Mc.

BY EDWARD P. TILTON, W1IHDQ

full value out of a v.h.f. rig in the car you

need something better than a simple whip.
Kven where vertical polarization is in general use,
the mobile whip is nothing to get excited about for
coverage. Some sort of portable beam antenna
that can be set up readily when time and circum-
stances permit will extend the sphere of influence
of the mobile station tremendously.

If the station works only on the 144-Mec. band
the problem of a portable beam is easily solved.
Most 2-meter beams now on the market can be
dismantled and stowed in a small space, and a
cut-down TV antenna is a practical and inexpen-
sive solution if you want to save some money.
An efficient antenna for 6 takes a little more
room, however, and something in the way of
scctional elements is desirable if the array is to
be carried in the average family car.

The arrays for 6 and 2 described by the writer
in ST for August, 1955, and in the 1956 edition
of the Handbook, have been used in five call
areas since they were built last spring. They have
been well worth their small cost, but what ham
is ever satisfied with anything for long? We de-
cided that something still more compact and
light in weight was in order for a long trip coming
up this summer.

Momw WORK ou § and 2 is fine, but to get the

This was accomplished by making the 6-meter
elements in sections of such length that the mid-
dle portions would be suitable for 2-meter ele-
ments as well. The result is a 3-element array
for 50 Mec. and a 5-element one for 144 Mec. with
a combined weight of 214 pounds, including the
boom.. The latter was made in two sections, so
elements, boom and 16-foot support carry easily
in the smallest size canvas golf bag. Either array
can be set up in less than ten minutes’ time, and
their performance is as good as that of home sta~
tion arrays of similar size. The 6-meter assembly
looks a bit flimsy, but has taken mountaintop
winds in its stride so far.

As may be seen from the photographs, the
center section of the reflector element for 50 Me.
is also the 144-Mec. reflector. A scpurate driven
element is used for 144 Mec. The middle of the
50-Mec. driven element doubles as the first direc-
tor for 144 Me. One of the extensions for the 50-
Mec. director is used for the second [44-Me.
director, while the forward director dismantles
to serve on both bands. Both driven elements are
gamma matched. This feed method provides a
means for matching at any frequency, and also
is readily adapted to dismantling. ‘The basic fea-
tures of the arrays are shown in Fig. 1. The ele-
ments are 3{g-inch dural tubing. This size was

A 5-element 2-meter beumn becomes a 3-element 6-meter beam in a matter of seconds. Four extensions all the
same length screw onto the reflector and middle element. One of them is the second 2-meter director. which is slipped

out of the boom for this purpose. Two shorter extensions screw onto the forward director.

The coaxial cable is

shifted from onc gamma section to the other, and the 6-meter heam is ready for use.
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Fig. 1 — Details of the portable 6-2 array.

\f Re I
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[n the upper drawing, Dimension A is the
length of the 50-Mc. element. Dimension B
is the length of the center portion that acts

N

1X1 ANGLE

selected hecause it may be tapped for ~ 14-20
threaded inserts. The latter can be made by
threading l4-inch aluminum rod, or sections of
aluminum 14-20 bolts can be used. Such alumi-
uum hardware is readily obtained from *‘do-it-
vourself” hurdware stocks. Brass or cadmium-
plated steel bolts may be substituted, if nec-
cssary. Slip-on inserts can be used, but the
threaded rod method is preferable. Dimensions
for the various elements are given in Table I.

The mecthod of mounting the elements to the
boom was taken from a neat idea we first saw in
use on Telrex v.h.f. arrays. The boomn is drilled
to pass the element, and then two smull clips of
sheet aluminum hold it in position. When the nut
is tightened, pulling the clips together, the cle-
ment is clamped tightly in place.

The boom can be anything around !-inch
diameter. It is made in two 36-inch sections and
vlamped together (and to the vertical support)
between two pieces of aluminum angle stock and
# TV U-clamp as shown at the lower right in
Fig. 1, and in a photograph. The angle stock
braces are about 6 inches long.

The series capacitors and the coaxial fittings
for connecting the feedlines are mounted perma-
nently to the boom on small U-shaped brackets
of sheet uluminum. The capacitor should be

about 50 puf. maximum for the 144-Mec. driven
clement and 75 puf. for the 50-Mec. one. We used
shaft-type Hummarlund MAPC trimmers. With
low-powered portable rigs of 25 watts or less the
smallest available capacitor is operating well

inch of the threaded insert at each eud. Di-
mension C is the length of the clement exten-
sion that converts an elcment from 111 to 50
Mc. Figures for these¢ dimensions for the
various cicments are given in Table T

At the lower left the method of holding the
elements in place in the boom is shown. At
the right is the clamping device for joining
the two sections of the boom and mounting
them on the vertical support.

:] an a l44-Mec. element, including one-half

within its voltage breakdown rating.

The gamma sections are supported on 2i-inch
ccramic cones. Their lengths should be about 13
inches for 50 Me. and 5 inches for 144 Me. Be
sure that the sliding clamp mulkes solid contact
to both the arm and the driven element. To
facilitate dismantling, a flexible copper strap
conneets between the capacitor and the matching
arm. The strap slips under the head of the screw
that holds the arm to the cone insulator.

In adjusting the matching an s.w.r. bridge
should be used. The position of the adjusting
elamp and the sciting of the serics capucitor are
varied, first one and then the other, until the re-

TABLE 1
Di ions for the el ts of the portable array, in
inches
A B «
50-Me. Ref. 114.5 40.5 37.5
50-Me. Dr. El, 110.5 36.5 37.5
5H0-Me. Dir. 107 35.5 36.25

The 144-Me. driven element is 38.5 inchies. Boom is six feet
averall, in two scctions. Reflector to driven element, 50 Me.:
3214 inches. Driven element to director, 50 Mec.: 38%
inches. 144-Mec. element spacings are, back to front, 21,
1184, 16, 2244 inches. None of these element spacings is
particulurly critical, and other combinations could be
worked out readily enough.

flected power indication is made to go to zcro.
1f this is done ut some frequency near the middle
of the range over which you wuant to work, the
setting will be close enough for operation over
the major portion of the 2-meter band and over

36

Detail view of the 50-Me. driven
clement, showing the tuning capac-
itor and gamma matching arm. The
clamp that holds the two portions of
the boom together, and to the ver-
tical support. is scen at the right.
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better thun one megacycle at 50) Me. Any type of
coaxial line. may be used, with RG-58/U and
59/U being preferable for portable work berause
of their small size and light wcight. Line loss is
negligible with the 20 feet or so needed for this
instailation,

The vertical support is made from sectional
aluminum TV masting. Originally the sections
were 10 feet long. We bought two and cut them
in half, using three of the 5-foot sections that
resulted. This was fine, except that the réar
compartment of our car wasn’t quite long enough
to take 5-foot lengths, without laying them cross-
wise. When a long trip loomed, and with it the
problem of usccommodating baggage for two
people for seven weeks travel, we had to devise
a package that would lay along one side of the
luggage space, over the spare tire.

The solution, which incidentally also gave us
another foot of height, was to cut each length
of masting to 4 feet, and add another 4-foot
section. The four lengths of masting, the boom
sections and all the clements now stow neatly in
a canvas golf bag of the type commonly known
a5 a “‘Sunday bag.” The zipper pocket carries the
miscellaneous hardware, o screwdriver and a
socket wrench, to use in uassembling the array.
The entire package weighs under 10 pounds
and it fits into a space that is of little value for
anything else.

The mounting arrangement for the mast is the
sume as described previously: a sheet aluminum
clamp that was made to fit the masting and the
cur door handle. The mast is held firm at the
ground by pushing an old screwdriver into the
ground and setting the bottom mast section down
over it. Rocks piled around the bottom will serve
the same purpose, if you're on 2 rock ledge,
where you can’t drive a pin into the ground.

We've added a few refinements to the mast
since the original description last summer. It is
now keyed to prevent the beam from turning in
the wind as one section slips on another. This
was done by notching the end of each mast

Packing up for a cross-country trip, the 16-foot sup-
port and all the parts of the knock-down beam stow
neatly in a Sunday golf bag. Packet holds hardware and
simple tools needed to assemble the array. From bag to
beam is less than ten minutes work.

section, und then putting u self-tapping screw
into the sleeve of the adjacent section, to catch
in the notch. The section just above the bottom
one hus a four-inch 14-20 bolt through it, at a
point so that the bolt just rides on the top of the
section below. ‘This makes s bearing surface
inside the mast, and the portion outside the mast
serves as a turning handle and direction indicator.
1t should he lined up with the boom, of course,
to perform the latter function. It may be scen in
the two assembled views, just below the top of
the car window.

(loncerning the June QST item on ‘Mobile
Laws,” W2DKH points out that the law in New
York State was amended some time ago to
exclude umateurs from the provisions which
require a local police permit for mobile installa-
tions capable of tuning to certain frequencies.
Since the umendment of the law, Scction 1916
of the Penal Law of the State, there has been no
problem of permits.

K2MPB, ‘‘Methodist Preacher Bill,”" has per-
haps been an over-zealous operator during his
first year of amateur radio. An error in the spell-
ing of a sermon title posted on the bulletin board
outside his church has almost convinced him that
he had better employ more of his time with
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church work and less with amateur radio. Re-
cently his sermon title was “Our Brother Man.”
On the bulletin board it read ‘““Our Brother
Ham.”

Addreceut QS0Os — K2HOG working W2PIG.

Who says the F'CC doesn’t have a sense of
humor? WI1HAG was just issued to Sandra
Burke.

The American Bible Society of 450 Park
Avenue, New York 22, N. Y., will be pleased to
send a supply of their Bible Stamps to amateurs
who wish to puste them on QSL cards in order
to encourage reading of the Bible.
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Modulation Monitor Using an
Electron-Ray Tube

Negative-Peak Overmodulation Indicator in a Simple Unit

BY J. G. CORMACK.,* W4ERE

e Although the cost is negligible and the
construction shouldn’t occupy more
than an evening’s spare time, this circuit
not only gives you an approximate idea
of how well you’re modulating your Class
C amplifier but gives positive indications
of ncgatlvc-peak overmodulation. No
calibration is needed.

VERY RADIO amateur who operates an a.m.
E transmitter needs a method for measuring
the modulation .percentage. This need, in
practice, reduces to two ‘‘measurements” to
answer the following questions.

1) Is the modulation sufficient, and

2) 18 overmodulation occurring?

While the need for these measurements is wide-
spread, it is the author’s observation that many
hams have no method of measuring modulation
percentage except the plate-current meter of the
(Class B modulator — or perhaps a neon bulb
attached to one of the antenna feeders!

The inexpensive modulation monitor described
helow provides, simultaneously, three items of
information:

1) Whether or not the transmitter is on the
air,

2) Whether or not the carrier is being modu-
lated, and

3) A definite indication whenever negative-
peak overmodulation occurs.

Negative-peak overmodulation, which is a
principal cause of severe sideband splatter, is
easy to detect with this monitor.

The indicator is a type 6AL7GT tube, com-
monly used as the tuning indicator in f.m. broad-

* LCDR, USN, 9 Moore Drive, Westwood, Charleston,
S.C.

TRANSMITTER OFF TRANSMITTER ON,

NO MODULATION

cast receivers. Fig. 1A shows the presentation on
the 6AL7GT when the transmitter is off the air.
This is the normal pattern for this tube when no
voltages are impressed on its deflection plates.
Fig. 1B shows the indication when the transmit-
ter is on the air unmodulated. The right half of
the pattern has increased in height but no other
change has taken place. When the transmitter is
modulated, the indication is as shown in Fig. 1C;

e., the bottoms of both halves of the pattern
wiggle up and down with modulation. With some
experience with this modulation indicator it is
possible to estimate roughly the modulation
percentage by the amount of wiggle. When
negative-peak overmodulation occurs, the top
portion of the left half of the pattern moves up
and down with each overmodulation peak as
shown in Fig. 1D. In addition to these visual
indications, the transmitter can be monitored
aurally by plugging a pair of headphones into
J, Fig. 2, and adjusting the headphone volume
with I23.

How It Works

The theory of operation is simple. R.f. encrgy
is fed in through link Ly, which is loosely coupled
to the final amplifier tank coil. The r.f. is recti-
fied by one diode of the 6AL5 and the audio
component of the detected signal is impressed on
plate Py of the 6AL7GT. P; controls the deflec-
tion of the bottom parts of both halves of the
pattern. The detected signal also is filtered by
the low-pass filter composed of the two 0.05-uf.
capacitors and the two 2.2-megohm resistors to
remove the audio, and the resulting d.c. is im-
pressed on plate Pa. This plate controls the de-
flection of the top part of the right half of the pat-
tern as seen in Fig. 1B.

To obtain the overmodulation indication, a

(D)

TRANSMITTER ON,
NORMAL MODULATION

TRANSMITTER ON,
OVERMODULATED

Fig. 1 — Patterns on the 6AL7GT indicator tube under various conditions. With modulation (C) the dotted area
expands about the lower edge, X, of the pattern line in proportion to the modulation percentage. Negative.
peak overmodulation is mdlcated by a similar movement about the upper edge, Y, of the left-hand side of the

pattern.

38

QST for



4250 To 350

6ALS GALTGT
S s
TR A
6.3v T

Fig. 2 — Circuit of the modulation indicator. Capaci-
tances are in uf. except where indicated otherwise. Re-
sistors 3% watt unlesr otherwise specified.

J1 — Open circuit phone jack.

Ly — Pick-up coil; one or two turns coupled to final-
amplifier tank. Adjust coupling for suitable
deflection on 6AL7GT.

Rji — Depends on modulated-amplifier plate voitage.
Sce text for method of determining value.
Power and voltage ratings of resistors making up
R should be observed.

Rs — Volume control potentiometer.

Ty =~ Microphone-to-grid transformer (Stancor A-4700).

portion of the modulated plate voltage of the
Class C amplifier, taken through voltage divider
R1R2, is fed to the remaining 6AL5 diode. Nega-
tive-peak overmodulation occurs whenever the
instantaneous plate voltage of the plate-modu-
lated final amplifier goes negative. When this
happens the diode conducts and current flows in
the primary of transformer 7';. The voltage de-
veloped across the secondary and applied to plate
P3 causes the top part of the left half of the pat-
tern to wiggle, as seen in Fig. 1D.

Resistors R; and Re are mounted inside the
transmitter as a safety precaution to avoid bring-
ing the final amplifier plate voltage out of the
transmitter. Their values were chosen so that
the peak inverse voltage rating of the 6AL5 tube
would not be exceeded at 100 per cent modula-
tion. The author’s transmitter uses 1250 volts
d.c. on the plate of the final amplifier, and there-
fore the peak plate voltage with 100 per cent
modulation is 2500 volts. The peak inverse volt-
age rating of the 6ALS5 is 330 volts. For f2p=
100K, the correct value for 1) can be found by
the following formula:

R1 = 300 (2E;1, — 340) ohms
where Eyy is the final-amplifier d.c. plate voltage.

No constructional details are necessary since
the circuit is very simple and construction is not
critical. The author’s unit is built in a homemade
cabinet 3 inches wide by 4 inches high by 4 inches
deep, with a sloping front panel. A commercially-
made cabinet of slightly larger dimensions, with a
sloping front panel, is available for less than one
dollar. B+ and filament voltages were obtained
from the station receiver since the current drain is
negligible.

This unit has been in use for several years, and
18 now considered indispensable.
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AR.R.L. NEW BRUNSWICK
CONVENTION

Bathurst, N. B. — September 1-2

The North Shore Amateur Radio Club is
sponsoring the big affair of the year at Kent’s
Lodge on Chaleur Bay, Bathurst, on September
I8t and 2nd. Activities start at 9:00 A.M. Satur-
day, and arrangements have been made for the
Jr. Ops, YLs, and XYLs. You will be treated to
a great display of Swap and Shop gear, so be sure
to bring along all your excess gear. If you can’t
trade it, sell it, and if you can’t sell it, we’ll help
you throw it away. Refreshments? Food? Your
between-meal snacks have not been forgotten,
and there will be a banquet to satisfy any gour-
met. Lots of entertainment, but to appreciate it
you just have to wait until you get there. Ad-
vance registrations may be made through Law-
rence Anderson, VEIWF, 243 St. John Street,
St. John, Bathurst, N, B.

FEEDBACK

We hasten to call to the attention of the Con-
federate Signal Clorps an crror in the map of
160-meter band privileges, page 66 of July QST.
The table on page 67 is correct, and South Caro-
lina 7s allowed to operate 200 watts during day-
light hours and 50 watts at night on 1800-1825
ke, and 1875-1900 ke. Thanks to W4PVT for
catching this one.

L v

- Strays s
That famed radio station, NAA, closed down
permanently on June 30th, after 43 years of
service. You young squirts might find it hard to
realize how many of the old-timers learned the
code from the weather and news that was trans-
mitted from NAA. Back in “the good old days”
NAA’s signal went out on a wavelength of about

3000 meters!

On June 27, 1936, WS8NAF worked his first
out-of-state DX on 5 meters. On June 27, 1956,
WS8NAF worked his first out-of-state DX on 6
meters. What will he have to report on June 27,
1976?

Ir. John Kraus reports that signals which in
many ways resemble radio telegraphy are being
picked up on a sky radio telescope pointed at
Venus. (Sce p. 17, May 56 QST.)

MEMBERSHIP CHANGES OF ADDRESS

Four weeks' notice is required to effect
change of address. When notifying, please
give old as well a8 new address. Advise
promptly so that you will receive every
issuc of QST without interruption.
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Single-Ended Push-Pull Modulator

Class B without a Modulation Transformer

single-ended push-pull audio amplifier was
described by engineers of the General Radio
Company,' it must have occurred to some ama-
teurs who saw the circuit that it might have an
application in Class B modulators. Walt Nettles,
WOAJL, thought so and proceeded to try it. The
practical circuit information given below is based
on WPAJL’s experience.
The basic circuit is shown in Fig. 1. The
two tubes ure connected in series, cathode of
V1 to plate of V. This requires that the plate

IN THE FEW YEARS that have elapsed since a

I'ig. 1 — The fundamental single-ended push-pull
arrangement. The output connections of one tube are
inverted across the load with respect to the other tube,
giving truc push-pull operation without a balanced load.
Separate input circuits are used since the tube cathodes
are not at the same d.c. or a.c. potentials.

supply have twice the output voltage that would
be used for the same tubes in the conventional
push-pull arrangement. However, the total cur-
rent is the same as that for one tube, so the
power consumption is not altered from that of
the standard circuit. The audio load is conneccted
a8 indicated.

The grids of the two tubes are driven out of
phase with audio in the normal push-pull fashion.
Traneformer input is shown in Fig. 1, separate
input transformers — or at least a transformer
with two separate secondaries — heing necessary
because the cathode of V; is at a different d.c.
potential than the cathode of 1%. (Resistauce
coupling between the driver and amplifier is
perfectly feasible when the amplifier is operated
without grid current, as shown in the referenced
article.!) The polarities of the windings are such
that the grid of V) is driven positive when the
grid of V3 is negative, and vice versa. Now since
the plate of V71 is counected to onc end of the load
{through the plate supply HV}, which is assumed

!Peterson and Sinclair, “A Single-Iinded Push-Pull
Audio Amplifier,” Proc. [.R.E., January, 1952,

2 For discussion on load impedances, sce
Four Times?", Tech. Topics, QST, April, 1956.
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“Twice or

¢ The audio system desc.ibed here,
originally developed for high-quality
audio amplifiers, has somzc intecresting
possibilities in amateur equipment. A
practical application in the kilowatt
a.m. transmitter at W@AJL, Denver, is
discussed.

to have negligible audio impedance), while the
plate of V7 is connected to ithe other end of the
load, the output is true push-pull in the load,
although no center-tapped transformer is needed.

Let us assume that the two high-voltage
supplies have the same output voltage. The volt-
age drops from plate to cathode in each tube can
be made to be the same if the individual bias
voltages are adjusted to that cnd. Then there
is no d.c. potential across the terminals of the
load and no direct current fows through it. In
fact, it is not necessary to have a d.c. path
through the load — that is, betwcen the junction
of the cathode of V; and the plate of Vs, and
the junction of the two plate supplies. A block-
ing capacitor of appropriate value for the
frequencies to be handled can be used here, if
desired, giving the effect of parallel feed without
the necessity for using a shunt choke or resistance.
When such a blocking capacitor is used the end
of the load shown connected to the junction of the
two supplies in Fig. 1 may be grounded. A single
plate supply of the proper total voltage will suf-
fice, of course.

Note that since the two tubes are working into
the same load without any transformer to change
the impedance picture, the load resistance is the
same a8 it would be were the two tubes working
in parallel with the same operating conditions.
That is, the optimum load for straight Class A
operation would be one-half the optimum Class
A load resistance for each tuhe working alone.
In pure Class B each wants the optimum Class
B “per tube” load resistance — i.e., one-fourth
the plate-to-plate load resistan: e as given by the
data sheets — and this isalso th.e totalload resist~
ance since the two tubes work alternately.® This
figure also applies in Class ABy or AB; operation.

There may be cases where the required value
of load resistance is essentially the same as
the modulating impedance of the Class C ampli-
fier that is to be modulated. If this is 8o, then no
modulation transformer is needed, and simple
capacitor-choke coupling will suffice. The fact
that a judicious choice of tubes and operating
voltages will permit the use of a comparatively
inexpensive choke instead of a modulation
transformer would appear to be one of the
principal advantages of the circuit from the ama-
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teur viewpoint, particularly in high-power trans-
mitters. :

In some cases it may not be possible to match
the Class C amplifier and modulator so simply,
and a transformer will be required. If so, a multi-
match transformer will provide the proper match
if it is capable of matching the Class C load to
the same modulator tubes in the normal circuit.
The circuit difference is that the two windings
that normally would be connected in series for
the primary (plate-to-plate winding with center
tap) will simply be connected in parallel. In
making the parallel connection the end of one
winding that formerly went to the plate must go
to what was formerly the B-plus or common cen-
ter-tap connection of the other winding. Once
the windings are properly paralleled it does not
matter which end of the combination is con-
nected to the tube junction, in the single-ended
circuit.

From the audio-quality standpoint, an out-
standing feature of the circuit is that it eliminates
the ‘“‘commutation’ transients that occur with
conventional transformer output. These occur
at the crossover point where the cycle swings
from positive to negative and vice versa, and
cause some distortion which can appear as splat-~
ter if there is no splatter filter between the modu-
lator and Class C stage. The cross-over is smooth
in the_ single-ended circuit whether or not a
transformer is used.

A Practical Circuit

The modulator circuit as used by WHAJL with
a pair of triode Class B tubes (810's) is shown
in Fig. 2. 71 is an audio input transformer of
conventional design, made for coupling a pair
of push-pull 6B4G drivers to 600 chms. 7% is a
600-to-600-ohm transformer having suflicient
insulation to stand the voltage at the plate of Vs,
which at full output will reach an instantancous
peak equal to nearly twice the no-signal d.c.
voltage between its plate and cathode.?

Bias supply B has no special insulation re-
quirements to meet, but bias supply A, like T,
has to be insulated for twice the plate voltage on
Va. With one exception, the insulation problem
here is not a difficult one since ordinary com-
ponents can be used and the entire assembly can
be given the necessary voltage rating to ground
by mounting it on stand-off insulators having
adequate height. The exception is the power
transformer used in the supply which, for a low-
voltage unit, would have to be exceptionally well
insulated and thus not readily obtainable as a
catulog item. This problem was neatly dodged
on a suggestion from W@LMB, a filament trans-
former connected to the filament of V; being
used so that the primary rides up and down with
the voltage at the plate of Va. The circuit of the
supply is given in Fig. 3, about 80 volts bias

3 The transformer is made by E. (. Storkman, 618
So. Williams, Denver, Culo.

+HY, =RV +HY
290
20W
Vi
T2
l I
- BIAS -
SUPPLY A
3+
l
o— K
PUSH-PULL
‘|oriver
O— BIAS
LSUPPLY B

ARV

1nsv

Fig. 2 — The modulator circuit used by W@AJL in a kilowatt transmitter. This has choke coupling to the modu-

lated stage and eliminates the customary modulation transformer. Bias supply

A must be insulated from chassis

for about twice the d.c. voltage appearing at the plate of }72. See Fig. 3 for bias-supply circuit. ‘I'’he 200-ohm resistors

at the tube plates are for parasitic suppression.

Ca, C3, Lz — Splatter filter (see text).

T1 — Driver transformer, 6B4G plates to 600 ohms.

Tz —~ l-to-1 transformer, 600 ohms, 10,000-voit insula-
tion (see text).

I's — 10-volt filament transformer for 810 or 822.

Te — 10-volt filament transformer, 10,000-volt insula-
tion.

August 1956

Ts — 5-volt filament transformer for 872A, 10,000-volt

insulation.
Vi, V3 — 810.
Va — 872A.

Power supply 1} delivers 2500 volts; 11F3 delivers
5500 volts.
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Fig. 3 — Bias supply circuit.
T1 is a 7.5-volt, 6-amp. filament
transformer with its low-voltage
winding connected to T4, Fig. 2.
Bias supply B in Fig. 2 uses the
same circuit but a transformer
having a 115-volt primary and
150-volt output can be substi-
tuted. CR; consists of four 100-

ma., 130-volt sclenium rectificrs.

being required for the 810 grid. The circuit of
bias supply B is the same except that a trans-
former delivering about 150 volts and working
from the 115-volt line is used.

The audio output voltage is developed across
Iy, which is coupled to the tubes by Cy. €y must
be insulated from the chassis for the maximum
instantaneous voltage at the plate of Vj, but
the capacitor itself only has to stand the differ-
ence between the d.c. voltage on Vs and the
voltage on the Class C stage. Hence the 1500-
volt rating shown, even though W@AJL uses
2500 volts (HV1) on the Class C amplifier and
5500 volts (HV3) on the modulator tubes.

As with all plate-modulation systems in which
no modulation transformer is used, the d.c.
voltage on each modulator tube must be higher
than the d.c. voltage on the modulated amplifier
in order to get 100 per cent modulation. Just how
much more voltage must be used depends on the
minimum permissible instantaneous voltage, for
undistorted amplification, at the plate of the
modulator tube. The exact figure has to be ob-
tained from the characteristic curves of the
modulator tubes. [t is about 100 volts in
W@AJL’s case.

The normal method of adjusting the system
would be to set the output voltages of the two
bias supplies so that the voltage at the plate
of Vg, as read by voltmeter V, is one-half the
total supply voltage. It is possible, however.
to adjust the biases so that the d.c. voltage on
1"y is somewhat less than that between plate and
cathode of V1, although V2's plate voltage should
not be less than the voltage applied to the Class
C stage. Using unequal voltages in this way per-
mits ¥, to swing up farther than would be the
case with equal division of voltages, hence gives
increased upward modulation. If the voltage on
V75 is about the same as that on the Class C

stage, a certain amount of negative-peak clipping
will take place in V. This, in conjunction with a
following splatter filter, will prevent overmodula-
tion downward. In W@AJL’s arrangement a
diode, V3 (an 872A), isused to accomplish the same
result, so the voltage on V7 is ordinarily adjusted
to be equal to the Class C voltage.

LoCsC3 18 a low-pass filter for splatter sup-
pression, and may be designed from the ordinary
formulas based on the modulating impedance of
the Class C amplifier.*

The system should be set up with the aid of
an oscilloscope. The two biases should be ad-
justed for the type of operation wanted, us
described above, the values being chosen to give
4 no-signal plate current that results in 100 per
cent modulation with the least observable
distortion, using sine-wave audio input. The
scope can be used as a modulation monitor in the
regular way if the wave-envelope pattern is used.
The modulator plate current with voice input
may be checked against the scope pattern to de-
termine the value that results in full modulation.

For the high-voltage supply, a bridge rectifier
can be substituted for the familiar center-tap
arrangement to double the output voltage.
Filter capacitors of adequate rating must be
used, of course. A combination supply, built
around an already-available center-tap system,
is used by W@AJL. As shown in Fig. 4, it requires
the addition of two rectifiers, V3 and V4, two
rectifier filament transformers, T3 and T4 (or a
single transformer with two separate secondaries),
and the filter components (3, C4, L3 and L4. Thie
supply gives two output voltages, one the voltage
that normally would be obtained from the center-
tap rectifier, the other approximately twice as
high. A strict 2-to-1 relationship between the two

4 The Radio Amateur's Handbook. chapter on modulation
equipment.

Fig. 4 — Conventional power supply converted to dual-voltage supply by
addition of tubes for bridge rectifier and filter for high-voltage output. In the
normal center-tap circuit the lead from L; shown going to the center-tap
lead of the high-voltage transformer, T1, would go to the filament winding of

Ta. 'This is the only rewiring
needed in such a circuit, all

other components simply be-
ing added on. The additional
components are T3, T¢, La,
L4, Cs, Csy R2, V3, and Vu.
‘Values are normal for the
voltages and currents to be
handled. Ls, Ls, Cs and Cs
should have the same ratings
as L1, La, C and Ca, respec-
tively. 'The same is true of
Rs and Ri, the bleeder re-

3 .
J Pl o

nistors.
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voltages would not permit full 100 per cent modu-
lation, but in practice the voltage between termi-
nals HV, and HV, is somewhat more than the
voltage between HV) and negative because the
upper section carries only the modulator load
while the lower section has both the Class C and
modulator loads. There is thus less voltage drop
in the upper section, so that the total voltage
available from HVj is greater than twice that
available from HV. Although C3, C4 and Ls may
have ratings as suggested in the caption, these
components are at considerably higher voltage
to ground and should be mounted on insulators.

Parallel Plate Supply

It is possible to operate triode modulators
with the same plate supply that would be used

pose of bringing the cathode of V; and the plate
of Vs to the same audio potential. It should have
low reactance compared with the plate load
resistance required by one tube. A capacitance
of 4 uf. should suffice for most modulators, al-
though a larger capacitance will do a somewhat
better job with low load resistances at low fre-
quencies.

Choice of transformer ratio is based on the
same consisderations as discussed above —-i.e.,
the load reflected to the tubes through either
Py or Py should be one-fourth the rated plate-
to-plate load resistance for the desired power
output. The transformer manufacturer’s sheet
can be followed, except that the two primary
terminals designated for connection together and
to B-}-plus should not be connected together. One

\ r ——O+HV

T

:

AF IN s

LOAD

«

Fig. 5~ In this arrangement the
d.c. plate circuits of the two tubes
are in parallel and thus the same
power supply that would be used
with a conventional push-pull circuit
will suffice. The direct currents in the
two primaries produce opposing
fluxes in the core.

«

with the normal push-pull arrangement, provided
1 modulation transformer having separate wind-
ings for the two halves of the primary is used.
Most multimatch units are of this type. The cir-
cuit is shown in Fig. 5. The input side is the sume
as Fig. 1. On the output side, the plate voltage
for V4 is applied through primary P1 of modula-
tion transtormer 7’3, and the d.c. return circuit
of V3 is completed through primary P;. This
places the plate circuits of the tubes in parallel
for d.c. as well as audio.

Capacitor (1 is an nudio by-pass for the pur-

=0 ~HV

lead (from the lower end of P; in Fig. 5) goes to
the plate of V3 and the other (from the upper end
of Py in the figure) goes to the B-minus ter-
minal.

Unfortunately, this circuit cannot readily be
applied to tetrode modulators because of the
complications caused by the necessity for sup-
plying screen voltage. With a double-voltage
supply, however, asomewhat similar arrangement
of dual primaries will permit screen current to
be series-fed through the transformer windings.!

———————— q.q.

it Strays ¥

W6HS writes that he worked WOWBH, West-
mont, I[llinois; WS8TQZ, Dayton, Ohio, and
WS8YHO, Akron, Ohio, all within a short time
and that later, while writing QSLs, he discovered
that all three stations have QTHs on Roslyn
Avenue. )

One of the more interesting accessories avail-
able from the telephone company is their
Speakerphone. This unit has a microphone built
into the base of the set, and a separate loud-
speaker. Thus, any sound present in your shack
would be picked up by the Speakerphone, aund

August 1956

any voice coming over the Speakerphone could
be picked up by another microphone.

Amateurs desiring information on types of
tubes not available from' the Handbook may
obtain it from the National Bureau of Stand-
ards, Washington, D. C., where a tube informa-
tion service for accumulating and disseminating
technical data on both domestic and foreign radio
tubes has been established. At this time nearly
10,000 cards, filed by tube type number, are
appropriately referenced to manufacturer’s source
material.
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An Outboard Automatic Band-Scanner

Monitoring the Bands with a Simple Motor-Driven System for the Receiver

BY CHARLES M. ARNOLD,* W3YDF

e An automatic tuning system for the
receiver can save a lot of effort in keeping
an eye out for band openings and rare
DX. This motor-driven system can be
quickly adjusted to cover an entire band,
or a portion of it as desired. It requires
no alteration of the rcceiver except re-
placement of the original tuning knob.

HE OPERATING ACTIVITIES at W3YDF are
mostly on 10 and 15 meters, with a smatter-
‘& ing of 40 and 75 thrown in. Anyone ac-
quainted with the higher-frequency bands knows
that they open up sumetimes without notice, and
vou have to be there in the right spot at the right
time to grab a rare one. Even after a band has
opened up, it is often a great convenience to have
some sort of automatic tuning device so that you
won’t have to stay glued to the receiver in order
to keep tabs on any new DX that may show up.
The photograph shows u# simple outboard
motor-driven tuning system applied to a Collins
receiver. The saume system may be adapted to
most other makes of receivers. You don’t have to
" #R.F.D. 1, Cheawick, Penna,

touch the inside of the receiver to install it. It
doesn’t impair the normal functioning of the re-
ceiver in any way. You cun sct the wutomatic
stops to cover as much or as little of the band as
desired.

Construction

In this sytem a small reversible motor drives
the receiver tuning shaft by means of a chain
engaging in sprockets. The chain carries a bar
with adjustable stops. The stops operate a d.p.d.t.
toggle switch which reverses the motor.

In this instance, the original tuning knob was
replaced with a knurled brass knob 3 inches in
diameter, turned out in a lathe, as shown in the
sketeh of Fig. 1. A 3¢-inch shaft to fit the hub of
the sprocket is turned out on the front of the
knob, and a hole to take the tuning-knob shaft on
the receiver is drilled out on the hack.

The sprocket is CA-24 (24 teeth) obtained from
Boston (icar Works, 14 Hayward St., Quincy 71,
Mass., if you cannot find one of their distributors
locally. For normal manual operation, a thumb
get screw on the sprocket releases the sprocket
from the tuning shaft. Similar sprockets are
mounted on the motor drive shaft and on a sec-
tion of shaft threaded into one of the panel-screw

‘The automatic hand-spannc; installed on a Collins receiver. The motor-driven chain that operates the tuning
shaft of: the receiver carries adjustable stops that actuate a reversing switch. As much or as little of the band can
bhe monitored as desired.
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Fig. 1. — Sketch shiowing the Jetails of the 3-inch
brass knob that replaces the original tuning knob.

holes. The drive chain is No. 1A brass ladder
chain also obtainable from the firm mentioned
above. About 4 ft. of chain is required.

The motor is 1+ Bodine KVC-22-1RPM obtain-
able from Bodine ISlectric Co., 2254 West Ohio
8t., Chicago 12, Ill. 1 found the 1 r.p.m. perfect
for the purpose. At this speed, a few words can
be caught from cach signal as it passes by.

The bar carrying the adjustable stops is made

SET SCREW

TO SLIDE
FIT ON
BARS

OPENING -

APPROX Y2'x V"

l'ig. 2 -—'I'he automatic stops are¢ madec to fit the
aluminum bar that rides on the drive chain. The sct
screw permits adjustment to any position along the bar.

up of two picees of 14 X Y{-inch aluminum strip
8 inches long. A channel 24 inch wide and 0.08
inch deep is milled into one of the 14-inch sides of
each picee. When the two pieces are placed with
their grooved sides together, . rectangular hole
to take the chain is formed.

I The adjustable stops arc made of pieces of
brass soldered together as shown in Fig. 2. When
the stops are slid over the aluminum bars and the
sct screws tightened, the chuin is clamped be-
tween the two bars. The projections at the bottom
of the stops operate the reversing switch as the
chain passes back and forth. Other methods of
construction may be used, of course, to arrive at
the same objective.

1 find a 2-ke. coverage handy for spot~-frequency
skeds, and a spread of 300 ke. for monitoring the
75-meter band. The usual setting for 15 meters is
100 ke., covering 21.2 to 21.3 Me.

The effort that is saved by a device of this
type is hard to believe until you have tried it.

NEW BOOKS

TV Repair Questions and Answers, by
Sidney Platt; 3 volumes of a series. Vol. 1, Front
Ends; Vol. 2, Video Circuits; Vol. 3, Sync and
Sweep Circuits; each 128 pages, 514 by 814, paper
covers. Published by John Rider Publisher, 480
Canal St., New York 13, N. Y. Price, $2.10 each.

Typical TV receiver faults discussed in question and
answer form. Vol. 1 covers antennas, transmission lines,
and mechanical and electrical features of various types of
‘I'V tuners; Vol. 2 the various sections of the video system,
including i.f. amplifiers, detectors, video amplifiers, and
a.g.c. systems; Vol. 3, horizontal and vertical sync systems
and oscillators, and a.f.c. circuits.

Basic Electronics, by Van Valkenburgh,
Nooger & Neville, Inc. Published by John F.
Rider Publisher, Inc., 480 Canal St., New York
13, N. Y.; 6 by 9 inches, paper covers; in five
volumes; price, $2.00 per volume or $9.00 per set.

This is the second set of a “basic’ series, the first of
which (on basic electricity) was described briefly on page
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138, QST for November, 1955. The same style of pictorial
presentation is used, the average length of each book being
about 100 pages. Vol. 1 covers diodes, dry rectifiers, power
supplies, filters and voltage regulators; Vol. 2, triodes,
tetrodes and pentodes, audio voltage and power amplifiers;
Vol. 3, video amplifiers, r.f. amplifiers, and oscillators; Vol
4, transmitters, transmission lines, antennas, ¢.w. trans-
mission and awplitude modulation; Vol. 5, receiving
antennas, detectors and mixers, t.r.f. and superhet receivers.
Those who have trouble in learning their fundamentals ought
to find these books helpful with their easy-to-grasp illustra-
tions and minimum of text.

Picture Book of TV Troubles, by the John
F. Rider Laboratories Staff. Published by John
F. Rider Publisher, Inc., 480 Canal St., New York
13, N. Y.; 514 by 814 inches, paper covers. Vol. 2,
ertical Sweep and Deflection Clireuits, 96 pages,
$1.80; Vol. 3, Video I-F and Video Amplifier
Circurts, 96 pages, $1.80; Vol. 4, Automatic Gain
Control (Yircuits, Y0 pages, $1.80.

These three volumes are a continuation of the series
initiated a year ago (see p. 126, QST for ¥ebruary, 1955).
Kinescope pictures showing the effects of typical faults are
shown, together with associated oscilloscope waveforms at
significant points in the circuits. kach book has a *fold-
out”’ insert on the inside rear cover repeating the important
illustrations in convenient reference form.

¢
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Socorro Island —-1956

BY LEE BERGREN, * W@AIW/XE4A AND F. A. CARMICHAEL, M.D., ** W§MAF

¢ In June there was a flurry of activity
on the DX bands as Socorro Island was
on the air for a bricf but productive ses-
sion. XE4A was manned by W@AIW,
WPELIV, W@IEV, WEMAF, W@OJW and
W@UQV, who battled weather and land
crabs to make over two thousand con-
tacts. Socorro has subsequenlly been
added to the ARRL Countries List, as
noted on page 80 of this issue.

REAS the never ending hunt for new

;x/ DX continues, the geographical choices
fitting such criteria have been diminishing

to the vanishing point. For a DXpedition,
Socorro Island seemed the most desirable of the
remaining spots, and was thereby chosen in spite
of the sparse amount of geographical information
available. This island is one of the group of four
which comprise the Revilla Gigedo Islands owned
by Mexico, the location being about 18° 20’ N
Longitude, 110° 45’ W Latitude. The group was

2

early administrator of Mexico under the Spanish
(Conquistadors. The only previous amateur opera-
tion from this group of islands occurred u few
yeurs ago when a radio operator with s tem-
porary Mexican weather station had a limited
number of contacts on 40 meter phone, in the
Spanish language only.

The expedition had been conceived in the
minds of several Kansas City hams, notably
WOAIW, WOUQV, and WOMAF. Once prepara-
tion for the DXpedition was under way, WOEIB,
WOOJW, and WOIEV quickly threw in their
oars. WOMAF’s son, Mike, along with Dr.

* Radio Industries, Ino., 1307 Central Ave., Kansas City,

IXansas.
#«*k Plagza Time Bldg., Kansas City, Missouri.
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apparently named for Count Revilla Gigedo an

Lipscomb, a neurosurgeon of Denver, and Dr.
White, an ancsthesiologist of Kansas City, in-
trigued by the fishing possibilities, rounded out
the party.

Obtaining « license to operate in the Revilla
Gigedo group of islands presented a considerable
obstacle when information obtained on weather
conditions dictated that these forboding islands
must be visited not later than the first half of
June if the most desirable of weather conditions
were to be availed this year. This occasioned a
rather tight time schedule which could not have
been consummated without the timely and effi-
cient aid of XE1H, XEI1AX, and the Liga
Mexicana de Radio Expcrimentadores. With
such excellent assistance, a license for XE4A was
obtained in about two weeks.

The diesel yacht AMalibu, skippered by Capt.
Leslie Thuett, was chartered to sail from Mazat-~
lan, Mexico, on June 4. The Malibn is a twin
serew, 100-foot boat fitted with excellent naviga-
tional gear and is extremely seaworthy. Even so,
the Pacific tossed the Afalibu about like a cork
in a mill race.

On May 30, WOUQYV at the wheel of his grossly

Ou the beach at Socorro, in
front of the “‘ahack"-—
WOAIW, WOUQV  and
WOOJW (Ltor)

)

overloaded station wagon, and accompanied by
WOIEV and WPAIW, weighed anchor in Kansas
Ciity, bound overland for Mazatlan. The vehicle
somewhat rescmbled its western predecessor, the
Prairic Schooner, except possibly for the “put-
ting”’ gas-powered generator mounted on the top
luggage carrier and one of the Rangers and
75A4s mounted in the rear compartment, ready
for mobile operation. All of the other various gear
was somehow wedged in the remaining spaces,
which was rather miraculous considering the dis-
placement of W@UQV himself. The equipment
selected for the trip consisted of a pair of Ranger-
75A4 combinations powered by two PE21413
wenerators. ‘The generators were gencrously
loaned by the Johnson Clounty Radio Amateurs
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‘These are the land crabs
that launched the counter-
attack. ‘This black-and-
white reproduction doeen’t
do justice to the brilliant
colors in the 35 mm. slide
sent in by WPAIW,

(lub of Mission, Kansas. A Central Electronics
20A was also taken along for s.s.b. transmission.
After picking up WPOJW in Tucson, Arizona,
the trip was successfully pursued to Mazatlan
without serious event, but with the expenditure
of two tires which succumbed to the ravages of
overload and road hazards. WIMAF, WOEIB,
and the fishing contingent were all met at dock-
side in Mazatlan on schedule, in itself a remark-
able feat of synchronization. The radio gear was
quickly stowed aboard the Malibu and set up for
maritime-mobile operation of XE4A.

The Captain was not long in acquainting every-
one with the fact that this volcanic island group
was particularly unsavory weatherwise at this
time of year. Chubascos, the Mexican term for
hurricanes, of unpredictable violence seem to
swirl about these islands during the summer
months with an average frequency of one about
each 10 or 12 days. Landing facilities and shelter
from these storms were said to be particularly
meager. Also, the surrounding waters were rather
copiously infested with Manta Rays and sharks
of various sizes, types and ravenousity. All of
these fucts were to be verified beyond all doubt!

Mazatlan, the Pearl of the Pacific, is the largest
west coust port of Mexico. Its picturesqueness
was amplified in the brilliant afternoon sun as the

This is operating position
number one at XE4A. The
body in the background is
unidentified.
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Maltbu set out on June 4, passing in turn, ele-
ments of the Mexican Navy, charter fishing craft,
and small skiffs much farther at sea than caution
would dictate. The passage to Cape San Lucas
at the tip of Baja California was uneventful and
smooth, allowing continuous operation of XE4A,
maritime-mobile. Near the Cape, sea life was
everywhere in evidence; marlin could be seen
finning and leisurely sunning themselves. Two of
the marlin struck trailing handlines, promptly
breaking off the fishing gear and suspending all
ham operations as everyone watched their grace-
ful leaps for what seemed like miles astern. Giant
green turtles, sharks, and fishing birds were like-
wise abundant. After a brief pause at Cape San
Lucas to accomplish necessary formalities with
the Mexican authorities, the DX pedition put out
into the Pacific late the afternoon of June 5.
Immediately on rounding the Cape to the sea-
ward side, the heretofore tranquil Sea of Cortez
becume the not-so-peaceful Pacific. Spray came
aboard and the ship lurched rather unpredictably,
necessitating the removal of all radio gear from
the fantail to the aft cabin and the rerouting of
the generator cables and antenna lead which
descended from the boat deck above. This was
accomplished rather rapidly but not without
jeopardy to the equipment due to the inadequacy
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of landlubber legs which poorly anticipated the
aquabatics of the ship. Actually, the next 24
hours of open sea passage to the islands were so
rough that marine operation was accomplished
only by placing all of the geur on the cabin floor
and operating from a prone position. Even so,
speakers, logs, personnel, and equipment were
rather looscly coupled to the surrounding fixed
objects of the cabin.

San Benedicto Island was sighted early in the
afternoon of June 6, but could be secn only as the
ship crested the very large swells which had pre-
vailed during the past 20 hours. Approaching the
island, it revealed itself as & very blunt, low-lying
vone of gray and black stone entering the sea by
precipitous palisades against which the unrelent-
ing onslaughts of the sea scemed to have made no
impression. Its visage was distinctly forboding
and barren of any vegetation. From a blunt peak
of several hundred feet it scemed to reach down
to the sea in curving redundant folds of black
lava, broken here and there by fissures and
crevasses into which the sea pounded, forcing
heautiful geysers of fine spray 50 to 100 feet sky-
ward. There was no shelter, no harbor, no beach,
only magnificent desolation. Contemplation of
the island was interrupted by activity of a major

¢

With the aperation of
N E1A cut short by the im-
pending hurricane, some of
the operators wait for the
ship’s boat. (l. to r.)
WOMAF, WpOJW,
WOAIW, WPIEV,

nature on the trailing handlines astern which
were undergoing a vicious attack by several large
and beautiful Wahoos. Three meusuring five and
one-half feet in length were boated with some
difficulty. Socorro, 32 miles to the south, was not
yet in view.

Some interesting medical problems arose on
this overwater passige. The two main vnes pre-
senting themselves were the well known tourista
and mal-de-mer. W@IEV, W@EIB, and WOATW
stoutly contended they were impervious to both
maladies though the best medical consensus was
to the contrary. The medicos (Lipscomb, White,
and WOMAF) were in a fair way to judge but in
a poor way to administer to suffering hamhood
since they were obviously afllicted with at least
the mal-de-mer. WOOJW was strangely mute
which attested to his degree of disease, and young
Mike, now the cabin boy, simply didn’t feel well.
All this time, the deplorable status of the ailing
medicos was being transmitted to all listening
cars via the A3 being emitted from XE4A /MM,
WOUQYV presented a knotty problem inasmuch
as he professed the ‘‘reverse tourista’” und
pleaded for medical relief.

Socorro became a reality about 3 p.m., June 6,
as a low-lying blur above the horizon. On nearing
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‘The Malibu anchored at
Socorro, with the inacces-
sible peaks in the back-
ground.
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the approach, the 4,000 foot peak of the island be-
came apparent though its summit was obscured
by clouds which were ever-present. The overall
impression of lush emerald green was a decided
contrast to the rocky and barren appearance of
Nan Benedicto. Secking a safe haven for the
Malibu, the Skipper spotted a small opening to
the northeast which afforded entrance between
jugged, menacing rocks protruding from the
rough sca. With the aid of the electronic depth
recorder, he adroitly maneuvered all 100 feet of
the AMfalibu into this semi-sheltered cove and
dropped anchor.

Meanwhile, furious activity was in progress
aboard as WOIEV, WgOJW, WgUQV, and
WOAIW prepared for the electronic assault of the
island. At the head of the cove was a semi-lunar
strip of steep beach about two city blocks long
and Hanked by rugged sea-rounded rocks inclin-
ing to impending cliffs. A skiff was quickly low-
ered overside and loaded with equipment while

L4

‘There scem to be several
prone bodies in this picture.
At least a couple of them
are interested in continuing
the maritime-mobile opera-
tion, but what about those
men on the bunks at the
sides?

all onlookers held their breaths, as even the bay
was not entirely calm.

The landing party immediately perceived upon
reaching shore that the choice peak which
flanked the beach was unattainable by reason of
dense low-growing cacti, briars, and other Horu,
all abundantly armed with sticking equipment.
A later attempt on this small peak returned
medicos Lipscomb and White to the beach,
bowed and bleeding to mid-thigh.

Wishing to begin operation immediately, the
beuch site was selected and the tent quickly
pitched, although the tent stakes would not hold
in the sand, and voleanic rocks had to be sub-
stituted for stakes. The antenna masts were con-
structed from remnants of an old shipwreck and
two long wire antcnnas, 275 feet long, were
strung about 30 feet in the air. By this time, dark-
ness had intervened, but XE4A was ready for
operation. A short CQ was promptly answered by
W6DZZ and the c.w. fracas was off to an excellent
start.

The steady grind of several QSOs per minute
was well under way when the first counter-
invasion was begun by the Socorro Island land
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crab army. After dark, literally thousands of
dinner-plate size, brilliant orange-colored land
crabs descended upon the operating tent from
the surrounding hills and mountains, being at~
tracted by who-knows-what. This necessitated a
constant vigil by the machete detail who discour-
aged the invaders with difficulty, but with con-
siderable carnage. IFor peaceful radio operation,
the ‘““crab patrol” had to mobilize and function
hourly during nighttime operation.

With the crab population reduced, at least
locally, to a size of competitive decency, radio
contacts continued at a furious pace. The skiff
was almost constantly plying between the Alalzbu
and the beach, reinforcing the radio garrison with
fuel for the generators, food, water, and operator
replacements. After the first day of activity, the
off-duty operators took time oft for sleep, limited
exploration of the island, or fishing as inclination
dictated. Further circumvention of the island by
motorboat verified that Socorro is no place for a

land-based tourist of the pleasure seeking type.
Actually, the anchorage which the Skipper found
was the only semi-protected one around the entire
periphery of the island. The sole population
scemed to consist of crabs, lizards, and a few
wild goats.

From the Alalibu, myriads of exotically colored
fish were ohserved through the clear water of the
cove. Pompano, groupers, parrot fish, grunts,
triggers and an occasional small shark seemed
voracious and were caught with great facility
from the deck. Fishing off shore from a motor
launch was a matter considerably different. Here
the seus were continuously rough and the fish
large, speedy, and durable. Wahoo and tuna pre-
dominated though many other types were raised.
This off shore fishing was accompanied by some
hazards. It was quite difficult on occasions to boat
a fish at sea before the sharks attacked and either
removed all of the hooked fish, or reduced the
residue to shreds. This spectacle admittedly dis-
couraged even the more avid fisherman.

XEA4A operation continued at a mile-a-minute
clip until the afternoon of June 9. At this time

(Continued on page 126)
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Ham Vacation d la W3VKD

NE frosty morning last January, Art Lewis,
W3VKD, accompanied by his XYL and
10-year-old daughter and equipped with a

fistful of airline tickets, tallyhoed off to the
Caribbcan. The move climaxed some 5
months of planning. Art’s objective wus three-
fold: (1) to provide the W/VE gang with DXCC
help and contest multipliers by operating from 4
countries during the 22nd ARRL International
DX Competition; (2) to visit as many on-the-air
amateur friends in the Americas as possible and,
where regulations permitted, to operate their
stations; (3) to indulge in some plain, old-fash-
ioned sightseeing.

Highly successful, the trip took the Lewises
around the West Indies, Central and South
America, to these 23 countries: VP5 (Jamaica),
HH, HI, KP4, KV4, VP2 (Leewards), FMY7,
VP4, VP3, PZ1, FG7, YV, HK, HC, OA4, XZ5,
CO, TI, YN, HR, YS, TG9 and VPI. At almost
cvery stop the “red rug” was lavishly unfurled
as delegations of enthusiastic amateurs showed up
at airdromes to whisk the W3VKDs to especially-
wrranged club meetings, banquets of native
cooking, radio shacks or local landmarks.

Back home again in Indiana (Penna., that is!),
Art fondly thumbs through his Kodachromes and
tingles as he recalls the hospitality accorded him

WN - mvwn vu'm VP3YG
' JHK3PC - HC1ES . HC20M
'x‘vGonAvD VPISD - VPIEE

s ¥
WIVKD on Vacation,

Azt Lewis

2 fnghionm, Ba

Urs A

C.alls of the 20 stations operated appear promin
on face of “W3VKD on Vacation® card, 2000 of which
were mailed to QSL Bureaus on May 19th.

on the ten-week whirlwind journey. He urges that
any wanderlusting ham due for a vacation
investigate the thrill of being the cause of a
pileup, and suggests that would-be travelers
obtain New Horizons, available at any airline
otfice, for currency, customs, passport and other
tourist information.

“Then write some letters and try your luck
at meeting some of the DX gung face to face, or
in QOA4AY’s words, ‘QSO cara a cara, pecho a
pecho.” ”’ — P, 8.

Above: \hdely known aficionados abound at this Lima Radio Club meeting. Front row — Secy. OA4AT, Vice-
Pres. OA4AYV, W3VKD, OA4CM (first YL to obtain a Peruvian license), OA1J, OA4AO, SWL: second row —
(A4AlT, President UA4B (just re-elected for 26th consccutive year), SWL, Treasurer HA&DE SWL, OA4ATL
on slairs — Club-paid Secy. Lower left: Wclcoming committee at Point-a-Piue consisted of entire Cuadcloupe ham
population, namely FG7XB and FG7XA. Center: Martinique bull session stars FM7WP, FM7WD, FM7WF and
FM7WN. Milo, FMTWF, chauffeured Art, prccanoualy perched on rear carriage of motorcycle, from station to
station. Lower right: W3VKD in action at PZ1RM in c.w. period of ARRL DX Test. Other contest week ends were

spent at VP1SD, ITC20M and 5 FMT7 rigs.
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CONDUCTED BY ROD NEWKIRK,* WOBRD

Whoa:

We bumped into an old friend the other day,
one Sunspot Sam McSquegg. Sam moves in rather
eccentric ham circles but we weren’t quite pre-
pared for the weird yarn he spun in response to
our casual “What’s new, Sunspot?”’ Sam looked
around furtively, established the absence of ki-
bitzers, and proceeded in a voice not far above a
whisper. . . .

It seems that Orson A. Roundalot, the hottest
DXperimenter among the old gang, had been
diddling around with a variety of midget indoor
loop antenna configurations. His shack, nor-
mally a maze anyway, was really making like
The Web. He was continually rearranging one
particular 14-Me. loop circuit, striving for low-
ered @, when suddenly he Ait something. Hooked
to his rig, that small jumble of copper began to
load as smoothly as a wide-spaced one-element
beam.

Orson immediately switched the thing onto his
receiver, slid between the phones, and tuned in
an S7 FW8. He swung the loop a bit to establish
its directivity, and the signal appeared to drop
out. It didn’t fade out, though; it was now blork-
ing his receiver. Orson next switched to.his -
element 80-foot-high rotary for a comparison. He
found there just wasn’t any. The FW8 was barely
audible on the big beam!

Using the loop, Orson gave the FW8 a shout,
raised him, and was forthwith accused of being
a Wallis Island bootlegger signing, of all unlikely
things, a W call. He QR'Td before fully explaining
things to the FWS8, however, for he noticed a
smoking black hole in the shack wall, drilled
right through the “ID” in his treasured ZD8SC
QSL. Obviously this radiator had practically no
lobe width — it wus as sharp as a ncedle, with
enough forward gain to rival a Buck Rogers
disintegrator!'

Like the true scientist he was, Orson Roundalot
grabbed a pencil and began to log details of this
epochal experiment. Subject, date, time, weather,
band conditions, dimens —

WHAM!' The whole works vanished before
his eyes in a puff of smoke and flame, leaving only
a residue of wmolten copper and the stench of
vaporized insulation. Gone! Where? Why?

When Orson’s hearing returned to normal he
detected key clicks rattling the remains of his
headset. It was Sunspot Sam McSquegg, calling
his usual prebreakfast series of CQs DX. And
Sam’s QTH, just three blocks away, lay directly
on line between Orson’s location and ¥WS, . . .

* 4822 W est Bertean Avenue, Chicago 41, Illinois.

! Apparently Mr. Roundalot managed to invert the field
pattern of a swull loop. [n such case the usual broad-lobed
sharp-nulled characteristic would be transformed into its
reciprocal. ~— Iip.
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“Yes, I guess I did it,”” moaned Sunspot Sam.
“But how was I to know? Orson’s taking it hard.
Can’t recall the hook-up. Plays cat’s-cradle all
day long with No. 14, Mebbe it was for the best,
though. He ‘mighta killed somebody with that
darned thing.”

Either that, or won next year’s ARRL DX
Test with a 6C5.

What:
_ Whatasummer 1956 has handed to the world of DX! . . .
1) Conditions the best in years — ‘‘N8'' at times, according

to the Bureau of Standards — despite usually becalmed
W/K L.f. midyear propagation. 2) DXpeditions by the log-
Jul; both St, Martins, the Comoros, Aves Island, the Revil-
lugigedos, Easter Island, San Marino, Liechtenstein, Mo~
naco, Luxembourg, plus imminent Zanzibar, Seychelles and
Nauru DXcursions. 3) Accelerated liberalization of Russia’s
world-wide ham QSO policy, permitting generations of new
DX hunters to score their initial U.8.8.R. contacts.
.. Ever since UB5s broke a four—gea.r precedent by QSOing
Yanks early last year(see’p. 63, September 1955 QST) your
reports to *“How's’" have documented an increasing relaxa-
tion of the long-constricted Iron Curtain QSO pattern. This
sumuner’s output of UJ-W/K cummunication, fired across
the entire polar periphery from UN1 to UA®, is a flashback
to the postwar 1940s when QSOs and QSLs from 18 of the
19 U.S.8S.R. DXCC entities were available for the calling.
Now how about a DXpedition of U operators to Wrangel
Island, rarest of the bunch? [Boss, gimme a drag on that
before you throw it away. — .feeves.]

c.w. fre*enciea were overrun by signals from UAls

AM AU BI BJ BQ DH KAE KAI KA B KBK
KFA KMC KUA QT, UA3s AJ BF BN CR EG EK FG
KAA KAH EBA MD TT , UA4s FC FE KCE

WZ, 48
KKC KLE ENA KPA, UA6s UI UR, UA9s CC CR DA
DB DN KAB KBA KCA KJA KYB OC VB YF, UAfs AB
AM AG CE DN KAA KAB KCA KCH KFC KJA KKB
OM RA 8J, UB5s AB BP CA CI CK CR CW ID KAA
KAB KAD KAK KBB KBE KBR KEP UB WD W,
UC2s AA AB KAB KAC KAK, UDé6s AF BM, UF6s AM
I'B KAF KPA, UG6KAA, UHSKAA, UISKAA, UJSAF.
UN1s AA AO KAA, UO58 KAA KBA, UP2s KBC KPC
KPS, UQ2: AN A8 KAA KAO, UR2s AK and KAA.
Kazakh, Kirghiz, ¥ridtjof Nansen Land and Wrangel Isle
are the only Russian DXCC areas not reported worked.
UL78s and UMS8s are said to be active, however, and F.N.T..
——— =

—
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¥ THESE SUNSPOTS
P~ <7 $POILTHE SCENERY,JEEVES,
/ - - LET'S GO BACK TO




The ham career of IICW goes "way back to collaboration with Marconi aboard radio yacht Electra. Giovanni's
present hamshack breathes of sunny Italy particularly because his station is located at the Italian zowmmcnt s
‘A'reviso mvtcorolomcal obscrvator) where the OM studies clectromagnetic wave propagation. I[1CW is a past
president of Italy’s ratio society and a counselor of ARI. Ham hi-fi enthusiasts of classical hent will be interested to
know that Mario Del Monaco, singer of tenor leads for the Met, is T1ICW s son-in-law.

[TAls can't be far behind. Wrangel? Well, better not pass
up any UAgs. — Such transarctic doings are a dis-
traction, but hGJQT refu'aml to neglect BVITS (14,046) 17
(*MT, CEOAD (34) 4, FESAE (7) 5, l\4—U\IV/KS4 99) 3,
VSSNN (42) 23, XZ20M (47) 16, YS10 (20) 6, ZB2T (7) 4,
ZD3A (36) 8, LSs 2MI (27) 17 of I\Ianun 3VC (67) 17 and
two ON4s in Luxembourg for a fast rise to 161._._ . _
WIUKG shelved the 700-watter for a go at QRP DXing.
CP3CD (11) 2, KG6AFT (19) 12-13, LZISR (20) I,
VQ3CF (37) 13, VU2HW (30) 11-12, YO3RA ('lh) 21 and
usgorted  Us  went  for Doug's 20-watt K26
WIUDK accosted CR7LU (14) 4. FK8AO (86) G IIISI'R
(35) 23, KJ6BN (24) 4, KR6QW (56) 13, KX6BU (45) 3,
VRs 2C7, (65) 7, 3B (90) 5, VS6AE (27 13 4X4FV (18) 19
and 9S4BN (15\ 21 from the lund of the Braves. _ ..
WIYNP made it 96 by way of EAs 6AW (10) 19, 9-\?
LLOB, HCTWEK, numerous JAs, a KW6, KX6NC (53) &,
OD5LJ (43) 12 zmd SVOWO . _._. ~ CR6A 1. VQ5GC (38)
13 and ZD6BX (50) 12 kept W7VMT busy, while neighbor
\\7DJII picked on DU7SV, JAs and KAs, an I'K8, VSls
GX (7) 15, GZ (89) 13 and HJ . . _. The DX-100 and
Telrex spinner at W9YSX cornered 2 CE#, CP3CC (50) &,
(CT2BO (79), an 15A6, EASBP (23), an I'E8, KGU and
KJ6, ITITAI (62), LZIKEP (57) 3, an MP4, OD5LX (65).
VO2GW }4!) 13, VQ3 and VQ5, plus ZCARK (64) . . - -
WEWLY/8 awaits cards from a CE@, CE7ZY, C’l" and
'P3, EAGAM (47) 3, FO8AK (70) 23, FY7YT1 HH3DL,
HZ1HZ (26) 3-4, lZlI\DP 0Yss (A’i) 7, VP3AD ZB2R
127 5, a 4D3, 3V8s AN (20) 5and FA._._. - DU6I
.80) 13, VK9XK (13) 12, a YS1 aud 3V8, us well 83457-
MR (35) 12, clicked with W4GUV, _._. ~K6DNH worked
('[58, CRIAI (58) 14, CT3AB (36) 2, KW6CA (23) 12,
()O5BT (46) 14, VK9SD (27) 10, VSs 1HA (85) 14, 2CR
{70) 16, 2I'B (91) 14, 6CG (4) 13, 6Db (12) ZSSAN (40)
20, \Q5 KS4 and KG6 SISA (18) 15-16,
ISRAM (20) 22, JZOPS (6i&) 12 and Tarawan VRIA
{12) 1-2 gladdened K2GFQ ._._. WOCKC welcomed
FBS8BR (14) 13-15, FM7WP 17, LZ1KGZ 2, KGI1FA
0-1, VK90Q 13, YI2AM (55) 13, 4X4BX (10) 16, 9S4BW
2, (*T3, KA6 and VR1 customers W4WOG
passed 101 on KA9ME (70) 16, TF2WBG (60) 2, UA4HR
30) 3, VO6LQ (1) 4, VPS5BE (70) 4, ZB1BF (hO) 5, FKS8,
KS4 und 4X1 contributions EA9DF (50) 8.
FB82Z (23) 3, TF3SV, VPSBK, VO2AB, VU2AL, XW8AB
53) 16, 4S7\V and Ciough Islander ZD9AE (50) 16-
17 collaborated with We6UQQ for 160 ., W6SU
101/69, grabbed KB6BA (67) 8, KW6CT) (i5) 9, TASAA
43) &8, Aussic ship XINP, L‘RQ UAP and VS2 .
I)amocleu had nothing on W+4A TL. A neighbor 50 Toet
away is completing an 813 14-Me. rig! John made 153/132
with assorted Us, CE7ZV (2) 3, EL2F (80) 21, YO3RF
and YJIRE (18) 12 ... _"In fast succession, good
14-Me. code luck, at K¢JTS: CP3. CR6A, EL12C, KGICG,
SUIIC (75 0. WsTYW.: HKA4ELF (31), HPIBR
vl»t). MP4 & la Qatar. lf’éCLN Russians in 9 DXCC
. W4LDD: KG4AB (100) 18, SP6BY, YOGAL.
lléUU A: CE3RE. RK4ABIE: (‘NSI\S ON4/LX, HH2Y.
K4CIIK : KV4AA (80) 20-22. II'/:‘DZZ.' YJIAA (93) (2.
IW6YBR: 1JAs, a Marion 7ZS2, XE4A GC4LI (50) R,
FQ8AY (75) 6, XZ2KM (40) 14 and ZS7C 14 escaped.
I8 Y ¥ notes activity of CESAC (77) 5, FB8BI (50 T6) of
Juan de Nova, FD4BD (20) 22-23, SVOWN of Crete.
VS9AS (100). 7?YAQ.: JA/KAs zalore. VS1s, VS6DI
(100) 16, W7TEOQ/KG6 (80) 8. li'OQ(;I VR3. DL4ZC:
!' K8, FF8AL 8, HK3KG 22, VS1,3W8AA 17, . . — West
Culf DX Club’'s DX Bulletin, Northern (California DX
‘lub s DXer, Willamette Valley DX Club’s DX and Ohio
Valley Amateur Radio Association's Ether W ares talk up
ACs 35Q (73) 13, 5PN (91) 16-17, AP2s C (43) 2, M (50) 19,
R (29) 14, CN2AY (20) 7-8, GRs 4AG 19, 7CK (52) 15,
160AA (34) 15, DU1VQ (80 13, EA9AZ, ET2s LB (65) 16,
PA (110) 15, [TS (25) 13, PQQV’FC 16-17, FB8BYF (72) 12,
FG7XB (66) 4, FK8AE (48) 10, FO8AX (32) 16, FR7s 7A
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(55) 13, ZC (40) 13, HZ1AB 15, ISREX (61) 13, KCs 4USV
(60) 2, 6AL (75) lU KJ6s BJ 12-13, BN (46) 12, KRés
AW (60) 13, SC (57) 14, KW6CQ (73) 13, 005("A (55)
15-16, OYIR (19) 17, PZis ATl (50) 21, AM (8) 3, ST2NG
(10) 15 SVfes WL (10) 17, WT 21, \VU (18) 4, VKs 1GA
c75\ 10, 11J (98) 13, IRA (um l‘» 9AU (89) 12, 9DB (80)
13, 9RDM (51) 12, \’PZs DA 22, LI (50) 2, VP8s BS BR
(45) 14, VQs 2KW (Y5) 15, 4-\Q (77) 12, 4T RR (47) 9, 4F1
(79) 12-13, 8C'B (88) 12, VR)B% (25) 0 VSs 2CP HR) 11,
6C0O (10) 6(,'1‘ (49) 14, 6I)lu (10) 12, 9AN (22) 15, VS4BO
VU2s BK OW JJ JK JO KN all 12- 15, YI"OT (78) 4,
YNICAA (48) 13, ZA2KDP (40) 4, ZCSSI" (50) 7, ZDs 1JA
55) 12, 2ROC (41\ 6-7, 6BR (80) 13, 6T (53) 16, ZK1A A
i23) 4, 788 7D 43) 13, TH (54) 17, B (100) 15, 4878 BW
\IG PT WG WA all 13- 15, 4X4s K FV GV GZ all 14- 16,
9S4s AX BN and BS. Untouchable HL1s AB AC and BA,
all 15-20 and between 14,060 and 14,070 kc., ﬂauntcd
Korea; several 3W8s teascd W/Ks. too. And did you catch
Dutch St. Martin's PJ2MC (W6ITH) ?
20 phone fecling ran high on both short and long paths.
W1HKJ collccted EA6AR (140) £, F9RY/FC,
HAS5AP, KA3AC, KC4USA of Dnnpfrer‘zp, KG6TAE,
4X4HK, 9S4AD and a VR1 on return from a trip to Mexico.
TA3US gets a new lease on life; new operator Don will stay
a year, WAHKJ learns. _._. - BV1US (161) 18, HC8GI
{144) 6 of the Galapagos and ZKIBS (205) jawed with
voung K6JQJ . ... _._ Here und there, ut RK20AH : hears
VR3C sc hoduhngz VK4ANC uround 14,155 ke., 0700 GMT.
IW4GUV: KM6AX 6. WA : first contact logged by
KX()BP (240) 8 of Eniwetok. WaSI/Q: K6KNY/KWé
(270) 9, IW6SYG@: Formosan BVIUS, _._. CR7s AU
(183) 13 CO (186) 12, CT3AN (123) 7, EA9AZ (108) 22,
FB8BC (115) 13, FK8A0 (87) 6, FM7s WM (95) 5, WN
(125) 21, FUBAC (250) 7. I1A58 KBA (100) 3. [xBK,
HIGEC, HZITA K 4, K4AMV/KS4 (268) 22-23,
KC()CG (226) 12, l\GbI(, 23 of Chichi Jima, M1B (125) 1,
MP4s BBW KDS (100) 3, OKIMNB, OY2A 120) 5,
ST2DB (178) 19, SVOWJ (135 3, TF2WBG (56) 21, VK11J
(118) 2, VPs 24AB 2VA 5FH (187) 15, VO4EQ (105) 4,
VRs 3D 6AC (110) 4-5, VSs 1CZ (140) 15, 2CR (170) 15
2CW (170) 15, 2EE (123) 15, 6AE (180 I’y 6CG (120) 15,
XZ288 (150) 15, YJIRF (152) 9, YKIAC (115) 3-4,
YO3GM (120) 3, ZB1BG (98) 5, ZK1s AB (130) 5-6, BS
1166) 8, 3V8s BA (140) 4, BL (165) 20, 4X4FTF (110) 4,
5As ITZ (155) 3, 2TZ (150) 6, 9S4s AX (117) 5 and BN
(185) 13 are 20-meter phones ﬂpr-mhcd by aforementioned
clubs, plua Milwaukee Radio Amateur Club’s DX Noles
.~ .-« U.B.S R. signals, now plentiful on c.w., still shy
away from voice work. A few excevtions are UBSKBR,
UC2AA, UG6KAA, UP2KBC and UQ2AN.
15 phone lacks the scintillating depth of twenty at this
stage of the game, but the stuff seems to get passed
around more freely. Here's W3YDI with CR4AZ (240),
ET2PA (220) 15RAM (265) KA5CL (240), MP4BBL (150,
OD5AV (190), SVGFP and ZB2P (375) to reach 108/87 on
100 watts . . _ . W4YOK checked oﬁ KXo6BU, LX1DC,
PJ2MC of Dutch 8t. Martin and 4X4FK . _ . _. _ Mobiling
down Florida way, W9KHJ appropriated CN8JR, FM7WN,
HHe 2Y 4DP, HI6EC, TGICR, VPs 1PS and 2DA .
l)lsonmmatmx WOWHM sclected EAGAS (280), FK8AC
(340) and Ascension’s ZD8SC (200) to boost 'his total
...... ET2FM, CGD3GMH, VP8BS, VOQ4EO and
4X4DK interested KO9PIC. _...._ K6GSJ preferred
CRIAH, DUGTV, KG6s AFX GX, KM6AX, KR6s AT AS,
KX6ZB and VR2BC . _ . _ . At thisshack and that shack,
first ITSABT: ICN8JR., K4CHK: XE3AR. K4DRO:
HP2ER. W6WLY/8: YN4CB. W4YY ! determined activity
of ZSTH, MP4KAC (175). W6ZZ: KH6s, VK and ZLs in
number, VPlOLY glus /MM Ws 1 h.S 2ZXM of Enterprise
renown, 6BMO 78 WoQGI: EL2P ‘The club
dragnet seined 21-Mec. for the voxces of CP5EQ/CPS,
CR5SP (240) 16, OD5s, ST2DB (150) 18, VPSBE 15
VQ5GC (187) 21, VU2JP (125) and ZS9G ("00)




15 code goes well with W2PZ71. Dick, nearing 100 coun-
tries confirmed on 21-Me, froquencxes. connected with
AcsPN (75), FOBAK, a KW6, OD5AV, UC2KAB, ZDs 34
BL 4BQ and several 4Xds . _._. _It's 53 at WSHEX
because of VP3Y(G, VR2BC, ZD1DR and 4X4DK . _ . _.
GD3FXN, three HA58, an OD5, OY2R, VO2GR. a VQ5,
SVIAB, W2IN4/ZD4, XOsLC a ZB1 and ZD4, 4X4s BJ
and FM returned K2PIC's W6WLY/¥ and
]'08 IT18 A1 ZGY, PZ1AQ, SVl ZBi, ZD4, 4X4s BT IE
and ‘)S4AL got together ..... Down the line. at
2 QY2Z, JAICO VT VYW: SPIKAA. W4LJP:
()EZWC K4DRO: P.R. newcomer WP4ACS. K4CHK :
YU2AL W6Z2Z: SPSCI\ W7 YAQ: NBLF/Trieste (20) 0,
KX6NC (80) 5. "The clubs offer MP4BBL, VQds
CC RF, VU2s MDD (42) 16, RN (60) 17, ZE]JV and
7B6CR for your pleasure.
15 Novice efforts encountered rough going during sum-
mer's dJoldrum period, but KN6OPF passed the
DXCC halfway mark on HA5s BJ KBA, KX6BU, TI2EA,
a GI3 and UA3BN. “Easy" ones like ('M/CO and KP1i
give Herb the go-b NIGTT slid to the edge of
his operating chair for UBS5UB 21 . PJ2MC, among
the rarest of the rare. gave W NSIBX a QSO that many a
(General hungers for. Kurt is struck by the constant uu-u-

over of WN/KN ersonahtles on fifteen. .. _._ iefly,

now, at WNSFHG: OE3HM, WNSG’/\'Y OE3FS (]IQ)
ZBIHKO (117). KN&COU KZ5AN ((50), WH6BWL
i160), WP4ACS (120), I\N(‘QGO SP5AR._._. - Via

\V21_97I ZD4BQ states he's particularly interested in con-
tacting Yank Novices around 21,100 kilocyeles. -
4 c.w. hung on desperately through the heat of mid-
summer, supplying occasional items of interest even
for jaded connoisseurs. ZB2s Q and R, for instance, livened
things up for K2DSW on the low edge W7YAQ
has the western slant on things: DU7SV (40\ 9, JATHL (20)
10, l\GﬁAGC (70) 9, KJ6BN (10) and a he!pmz of VKa
—e s HXR borrowed K2EIU’s Lettine 240 and
wound up thh 7-Mec. HISFR, HH3DI, HROXYL (!),
IT1ZGY, OE5WW and VP7BB QS0s. . . Archive
cxcerpts  from random pmm.s, KeJVH: 3X4BX (13).
Kg¢PGP: HBIRW idylling in Thurgovie canton, KG4AV
(40) 2, many Kuropeans. WEIWWLY/p: CTls CO NT.
W‘TQNI one TI9AA 6, KN6GQCF: Hawaiian neophytes
WHé6s BUF BVD BWG BXF and BXW . As the
nights now lengthen, and daylight m.u.f.s soar cr)nsm'.entlv
higher, we’'ll be hearing from the boys and girls on eighty
and ten again. The 1956 late-summer and fall DX season
should see the favorable portion of the current solar cycle
flowering into full bloom — now is the time for 1ll good men
to come to the aid of their country totals!

Where:

Encouraging augury this August: Russian amateurs are
talking Box 8%, Moscow, once again. Your ARRL QSL
Bureau wabchfuﬂy waits for Box 88 exhalations. Meanwhile,
sume U stations still specify RSGB. DARC, PZK and other
bureaus, a few dispense direct mail addresses, and others
murmur SRI NO QSL ._._._ Signal Section, Haq.
SETAF. APO 168, New York, N. Y., has on file stacks of
QSLs belonging to ex-OK13 hams, All concerned are urged
to forward stamped self-addressed envelopes to that address
before this backlog must be liquidated. This word from
DI4HJ, ex-OE13AL, also radiant as W8EJC when home
in Cleveland . _ . _._ n the same theme, a plea from
DL4BY (W8SNVT): “I am the new QSL manager for D14
stations and currently hold many cards for ex-1)L4s who
rvturncd to the States without leaving forwarding addresses.

[ ask these operators to send self-addressed stamped en-
velopes to the 1.4 Q8L Bureau, APO 757, New York,
N, Y.. to claitn their cards.” Ray also stresses that a single
DLA ‘call may be identifiable with several operators and a
variety of addresses, so the safest disposal of your DL4-
bouud pasteboards is via his bureau. DL4B\ manages a bit
of phone_operation almost daily on 20, 15 or LOmeter

w+=... ¥rom ZSI1TR, SARL prexy: QSL confirming con-

tact with ZS2MT will in future be igsued only when a card
from the other party in QSO is received. The ZS2MI cards
will be made vut by the department of the Sonth African
government under whose control the meteorological station
on Marion Island falls. The QSL bureau of SARL will
distribute all ZS2)MI cards and will also handle incoming
rards for that station.” Ken adds that his government has
established a met station on Gough Island, using gear left
ashore by the ZD9AD party. Ex-ZS6AJY now keeps the
island workable as ZDIAE. The next Ctough mailboat drope
anchor in September. _._. ~ YO3RA tells K2JYH that
all stations he worked prior to January of this year should
have reuened his QSL. If not, he's willing to try again
o= W5DGV gratuitously offered his services as QSL
agency Tor OD5LJ but, to this writing, hasn't heard from
the fellow. “I still stand ready to fulfill my ubligations in
the event OD5LJ sendu me a list of QSOs. Until then all 1
can do is wonder. ' W7PHO was similarly worried by
JZ0PS but, after a wait, the JZ@ did come through with the
neregsary data._..._ WACFEN admits to a share of re-
sponsibility concerning tardy VSQ9AS confirmations. Tom
states that new VS9AS QSL stock, inadvertently delayed,
should enable VS9AS cards to uppeur on the scene beginning
next month RI1PAA tells WACEN that his Por-
tuguese 1'imor pasteboards will be getting around after
delivery of stock by printer. ... _.._ K20AH learns that
KR6PI understudies KR6QC us OARC QSL chief. New
Okinawa licensees include KR6s AD C'F G DF DL EJ
EM HB ME MK MY OU RG RY and SF. Recent de-
activations are KRts OC QO RP aund USA .. ._.
MP4QAL filed his past 1\IP4 operational ntmerari' with
WI1WPO and, in case you're confused as to which DXCC
country your own MP4QAL rconfirmations represent, it
yoes like this: March to June 1, 1955, Halul Island (Qatar);
July 12th-25th, Doha th‘Lar'): July 26th to August 28th,
Halul Island: September 30th to October 18th, Manama
City (Bahrein); November 14th to March 13, 1956, Ras
Rakan (Qatar): and March 22nd, back to Halul Isle. Any-
body work all MP4QALs?. _ . _. - VS9AN'’s last remaining
QSL went to W6Y'Y but C.C. prormses another outpouring
a8 8oon as a fresh supply arrives . — . _. VR3D (VE7ASL,.
ex-VE7ASL/VR3-VR2CD) assures WOHUR he will QSL
100 per cent but that it will be sume time before all cards
can be prepared and shipped ... _. Those new VKls
vou've been hearmz are probably mere Aussxe mainlanders
“Whence"” ., .._. Vis CTW ONDW VG WPO
7ZDP, W2s PZI SSC. K23 KNV OAH, WiWOG, W6s DZ7Z
HUR PJ SYG UFS WLY/f YY, WSIUA, WICFT, Wés
(!KC QGI, DL4ZC, YUI1AG, ZB2R., NCDXC, WGDXC,
\VVDXC and MARTS supplv the follomng individual

ite
BVlUS Army Sectmn MAAG SFAAT, APO 63, Ban
Francisco, Calif. ... E2AT, Casilla 307, lelota,. Chile
. - CE3DZ, Alfredo Qumtana. Correo Nr. 25, Santiago,
(?hile ...~ CEPAC (QSL via RCC) ... -~ CEOAD (QSL
via RCC) _.... CRIPAA. Ruy Trinidade, Post Otfice,
Dili, Portuguese Timor _ . .. . EL.2F, Box 192, Monrovia,
Liberia -. . ELOB rQ\I, to W8QOTH) . FBSBF
{QSL via th) ISWL, Wm. (!, Long. Maximo
CGiomez 29, C Yudad lruullo, Dowminican . Republic _ ...
K4AMV/KS4 (QSL to K4AMV) _ ... GI1FA, APO 121
New York, N. Y, Wb(‘D Robt. York, c/o CAA,
Wake Island - KX6BP, 55 Office, APO 187, San
Francisco, Calif. | KX 'GBQ Parry Island R.C., P.O.
Box 2073, AP 1'3") San Francisco, Calif._.....ex-
MP4QAL (QSL via EI9Y) ... _ex- OEISAL (QSL to
NL4HJ) ... . ON4 FU/IX (QSL _ via UBA)
ON4OX/LX (QbL wa UBA) — PJ2AW, W.F4, Ban
Nicholas, Aruba, NW.I._... .. PI2MC (QSL to WﬁITH)
PY1RIH, Box 2353, Rio de Janeiro, Brazil _.. . ..
SY6FP, P.O. Box 564, Athens, Cireece ... FZWBG.
«/0 TADW MARS Stn.. APO 81, New York, N.
UG2KAB (QSL via PZK) _. ... UP2KBC, S. Uzdm inye.

Str. Tvirtoves Nr, 6, Kaunas. l,lr.hua.man S.S.R._... =
VKIALR (QSL to VKZALR)_.... VK90Q, D. F.
Lloyd, Box ’)h Port Morpsl»v. Papua Territory —..._

VP2AB, W. G. Holcomb, Western Llectric Co., MCB .6.

LUSDC, thoroughly worked on bands 20 through 6 meters, is home-constructed throughout.¥ITis rooftop rotary
is a 6/10-over-15/20 of plumbers-delight dcsign and the tower, too. is homespun. Jose, more familiar to veteran
DXers as old LU2AJ, has scored radiotelephone W AS and verges on clinching his vocal NDXCC.




FPO, New York, N. Y. _... VP3WO, Shemuel C. Wong.
98 Costello House, La_ Penitence, Br. Guiana_..._ex-
VP5BN, E. D. Squire, VE3EBN, 26 Gamble Ave., Toronto,
Ont., Cunada _..._ VPOY, Jim Amos, Pitts Bay Rd.
Hamilton, Bermuda _... . 'VR3C, luI Pa.hner. English
Harbour, Fanning Island ... _ VR3D H. Freetun,
¢/0 So. Pac. Airlines, Honolulu, Oahu, T. H. ... . VSIEL,
. B. Seaman, ‘mmd. Sec., FAELF, GPO, bmgaporo
- _VSiHH, C. C. Smith, No. 2, Sgts. Mess, RAF
Seletar, Singapor e_.. . ._ex-VS2 L (QSL to VSlEL)
-...- VS2FA, B, H. Estate, Kiuang,
Johore Malaya_....VS2FB (QSL to MARTS) ...
VS4BO (QSL to MARTS) _..._ W50XJ/MM (QbL to
W50XJ) _..._3 {E4A (QSL to WEOJW) _..._ ) XEo6-
(‘OH/MM (GSL to W6COH) _..._ex-YNIPC-HP1ZZ
SL to HEK3PC) _ YUO(‘ (QSL to SRJ)_....
l OAA (QSL to RCV) \VODD( SL to RCV)
B2U (QSL via ZB2D) - .. ZC5SF, (i, Harrison,

SPSKAB, Ceatral Radio Club, Warsaw, turned in
one of the more impressive European scores in ARRL’s
1956 International DX Competition. ‘That’s an AR-88
receiver and the operator is SPSAR.

Box 232, Sandakan, No. Borneo _ .. ._ ZD2ROC ( SLH\}r(la

7D2DCP) _ -ZD9AE (QSL via SARL) —..._

ITSAFM Parazuav c/o U.S. Embassy, Asuncion, Paraguay
... ZS2MI (QBL via SARL) ... 3WBAA (QSL via

OKIFF).

Whence:

Asia — MP3QAL, a rare though familiar catch on DX
bands since he fired up in early '55, can throw no light on
the status of MP4JO other than that the call is unofficial,
Fergus further states: *‘My M P4 countries total is now 122
with about 94 confirmed and I'm keeping my fingers crossed.

. #o QRT for good in June and am returning to my
jiome location in I)ublm — From GM3BN comes
s clipping announcing the’ mamage of ex-AC4RF, Bob
Ford of unplea.sa.nt Red China prison memories, to a British
girl of long acquaintance., - . . _ Another goal for certifi-
cute chasers: WTFKAS (Worked Twenty-Iive KA Sta-
tions) sponsored by FEARL. Any 25 KA confirmations will
do the trick, but check with Awards Mgr.,
Box 111, APO 500, San Francisco, Calif,, for fi
hefore applvmg e According to MARTS's Malayan
Radio Amateur, only eight 4S7s have 100-watt permits
(4578 AE DJ GS KH MG MP and MG included) and the
remaining 69 licensees rate 20-watt inputs. Also, VS6s AE
and CG carry out DXperiments with two-band cubical
quads; both OTs were licensed back in ‘29. VS6CW pio-
neers 8.8.b. among Hongkong amateurs._._._ To W6YY,

(‘R9AH reports u pair of brand new Macao workables sign-
ing CR9AK and CR9AL. That makes an even half dozen
active CR9s to choose from._..._TFrom VS9AN via
W6YY: “At present my transmitter is ou a small chassis
sbout 9x6xZ inches, having c.o., trebler, and 807 p.a. My
iuput is 80 mils at 300 volts, . . . In 1947-'48 I used phone
from Aden but only on 28 Mc. My input then was only 10
watts but I could work anywhere. Condmons are 1mprovmv
und maybe I can use phone again later.” VS9
haunt is 14,040 ke, around 1400-1600 GMT.

Africa — This is the month ZE3JO sallies forth to sign
VQL1JO on Zunzibar (p. 49, July @ST). QRV?. _. . _ More
from W6YY’s bristling hle from ET3AH: “I'm to get a
new power plant shortly, and with the Viking and Vee
heams should do real good.”” Frank occasionally is troubled
by leopards lurking on his lawns. . .. ZS7TH puts the
tinishing touches on his modulator and reports neighbor
787C digging for Wés. . . . ZD3s A and BFC shut down
for U.K. holidays of several months, effectivel 5 shelving
(ambia possibilities for the summer. . . . CR7CO reports
the probability of stronger CR7 signals henceforth, for some
Mozambique power facilities are switching from '220 volts
d.c. to 240 volts a.c. . _ . ... . According to ZS1TR, the new
YN2MT QST is a real collector’s item. “Circen and gold, of
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's favorite

the folded type, including a pictorial map of Marion Island."”

2PZI finds W8QOH/MM signing ELYB when
in Liberian ports ELﬂ(, is another such maritime call now
in use._._._ g note from W6NTR concerning
future Comoros a.vmla In March of next year
I'B8BR returns to la belle brance permanently — no more
overseas assignments.’ Beginning this month or
next, ZS8I will have a new QTH and new beams readby for
DX action on 20 15 and 10 meters. This from ZS4F via
W2BUK, and Z88I's input is pegged at 50 watts, A3

e mem VQS(,F‘ closes down his popular 150-watter for a
vear ‘s relaxation in England, scheduled to return to Mwanza
in late 1957, Sailor has an interesting project afoot, a long-
path WAS. His toughest bottleneck is W1 but also needed
are Del., Idaho, Nev., W. Va., and the Dakotas._._.
WGDXG grapeviners 'whet DX appetites with mention of
I'R7ZC, already reported active on Reunion with QRP and
nwmtmg QRO gear from Irance.

(Oceania — After an abortive ham prohibition on Eni-
wetok atoll, KX6s BP and BQ burst forth on DX bands,
respectxvely located on Eniwetok and Parry islets along the
atoll's southeast quadrant. KX6BP, a multioperator atfair
staffed by W1s GPK, ZPD, \V5BVX WSTOH and others,
broke the ice with a W6PJ QSO on 20 phone. Writes
WS5BVX: “Present plans call for the station to be on the air
0600-0800 and 1000-1300 GMT, 14 Me. only. Be on
lookout for the friendly station in the Iand of coconut crabs
and killer clams! We'll QSL 100 per cent.” Anent KX6BQ,
W6UFS pens: “KX6BQ is the club station of the Parry
Island A.R.C. and will use a BC-610 and 6-wavelength-per-
side rhombic on 20 meters. QSLs will be issued for all con-
tacts as requested.’” The face of ham radio changes
slowly but surely and one recent subtle switch turned into
a cute DX tease, Until this year the prefix VK1 meant
‘“rare!” but W8IUA reports VK2s in Canberra Capital

Territory now using that label. VK1ALR (ex-VK2ALR) in-
dicates the possibility of former VK18 becoming VK@s and
former Northern Territory VK58 becoming VK8s._._. _
W50XJ and ten fellow Oklahoma U. students embarked
upon a summer excursion to the Philippines, Thaxland and
Bali 28 part of an extensive good program. “‘Being a
ham, I naturally thought of taking a rig along, since a total
of six weeks will be spent aboard President Cleveland going
and coming. . . . W50XJ/MM will be on 10 and 15 meters
from August 19th to September 9th, sailing between Manila,
nﬁkong Yokohama, Honolulu and 8an Francisco. Since
be atnctly a passenger 1 will have quite a lot of time

for QSOs.” Everett takes with him a TBS-50, Gonset
Sujper-8 and a small broadcast receiver._._. ~ WBITH
intrigues us with a series of UP dlspatches about an inter-
national embroglio over a group of hitherto neglectcd
islands in the South China Sea west of Palawan, P.I. They
are the Spratlys, formerly a Japanese submarine base, and
now clzimed by a Philippines businesaman in the name of

Everybody talks about those brawling 20-meter pile-
ups but CTINT is among the few who do something
about ’em. Frank, an armorman in the Portuguese
Army, suggests this technique as defense against an r.f.
barrage. (Photo via W2BJ’S)

Lis country and also by Natxouallst China. Hams aren't
the only folk interested in ‘new countries’™!..._.
KHG61J, one of the all-time fuvorites among Oceanian par-
ticipants in ARRL operating activities, is on the mainland
attending summer doings at Stanford U. on a Shell Fellow-
ship. Katashi also visited the East Coast and ARRL Hq,,
and will have picked up & new car in Detroit and operated
mobile en route back to San Francisco if all went according
to early plan._ ... W3 F brings new blood into the
V1US operating staff, W6SYG finds him appearing regu-
larly on 14,165-ke. phone, weck ends . . _ . — Latest advice
from ex-YJIDL indicates a possible future “Alaskan QTH
for Dave and XY L. Ex-YJ1DL worked a few W/Ks irom
the shack of FOXAB while in Tahiti. W6LDD commendably
(Continued on page 122)
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REGION I CONFERENCE

The Second Triennial Conference of TARU
members in Region I was held in Stresa, Italy, on
June 12-16 under the sponsorship of the Assoct-
azione Radiotecnica Italiana. About forty official
delegates from 14 countries were present, and
three other societies were represented by proxy.
Present as observers were W1BUD, IARU and
ARRL Secretary, and W1ILVQ of ARRL.

R. G. Hammans, G2IG, president of the Radio
Society of Great Britain, was elected chairman of
the conference, after welcoming speeches by Sig.
Roberto Sesia, I1FA, president of the host society
and President of Honor of the conference; the
Mayor of Stresa; the head of the Tourist Office;
and Capt. Per-Anders Kinnman, SM2ZD, presi-
dent of Sveriges Sandare Amatorer and chairman
of the Region I Executive Committee.

The first session was devoted initially to the
organization of the conference and to receiving
the reports of the officers and of the Executive
Committee. Jean Lips, HB9J, was elected chair-
man of the Administrative Committee und
H. A. M. Clark, G60T, chairman of the T'echni-
cal Committee. After discussion, it was decided
that it would not be necessary to send a delega-
tion to the CCIR meeting at Warsaw in August.
A number of recommendations by the Executive

Jommittee dealing with routine business matters
of the Region I Division were acted upon.

It was voted unanimously to send delegates
to the next ITU Convention. A considerable fund
has already been set up to cover the expenses of
IARU representatives from Region I, and addi-
tional contributions to the fund were voted later
in the meeting. The Executive Committee wasau-
thorized to appoint delegates when the time comes.

The Executive Committee presented a draft of
Rules for the Region 1 Division of the Inter-
national Amateur Radio {Inion. After discussion,
the Rules were adopted with a few minor changes.

Delegates from fifteen nations as-
semble at the Grand Hotel in Stresa.
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The next two days were devoted to meetings of
the Administrative and Technical Committees,
each of which forwarded recommendations to be
acted upon at the final session. On Friday, the
delegates and their wives and families enjoyed
sightseeing tours, a banquet and a ball arranged
by the host society.

The final session was held on Saturday. In con-
nection with the problem of non-amateur stations
in the amateur bands, the group adopted a stand-
ard form for reporting such stations. It was de-
cided to limit reporting at first to broadcast sta-
tions and identifiable commercial stations with a
wider range of monitoring to follow after the
societies and their members have gained experi-
ence. The conference urged occupancy of all the
amateur bands by all amateurs to discourage
“squatters’ rights’” use of the bands by non-
amateurs, but they disapproved of tactics in-
volving deliberate interference to legitimate
stations sharing the 8(-meter band.

The delegates commended the growth of reci-
procity in licensing, especially atnong Europeun
nations, and expressed the hope that work in
this direction would continue. The Administrat--
ive Committee had discussed the possibility of
Region I amateurs getting temporary permission
to use the 50-54 Mec. band during the present
part of the sun-spot cycle, but the chances ap-
peared most remote since TV is operating therc
in Region I. The French and Russian amateurs
already having a segment at 72-72.8 Mec., it was
agreed that other Region I members seek privi-
leges in that segment. An extensive paper sub-
mitted by the Savez Radioamatera Jugosiavijc,
concerning ways of increasing comradeship and
good will among amateurs, is to be studied in
ereater detail.

The assembly also urged that more emergency
networks be set up. This action followed reports

Continued on page 124)
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BY ELEANOR WILSON,* W1IQON

Open Letter to OMs

'The following is typical of a number of letters
received by this department during the past few
years. We are aware that sometimes the subject
can bhave more serious aspects. We hope that in
all cases the matter may resolve happily for those
involved.

Dear Miss Wilson,

What can I do to interest my wite in atnuteur radio? I've
tried everything but nothing seetns to make her want to
hecome a ham. Any suggestions you can offer will be greatly
appreciated.

Yours truly,
OM ————e-
Dear Wishful OM,

You do have a problem. Or do you?

Let's sce — you are an avid ham who thinks, lives and
dreams amateur radio, und you simply can't understand
why anyone, much less your wife. would decline to join you
n the world's most fascinating hobby? Thus far your wife
lus preferred to be an adoring, dutiful spouse whose first
concern is your comfort. Now you would like her to become
a ham too, Are you braced for the possible consequences?

All too true experiences reveal that often when a wife
becomes a ham, the husband loscs his own identity and be-
comes recognizable only as Mr. (insert wife's call here). Clo-
incidentally, said male often suffers other ego-deflating sct-
backs such as development of an acute inferiority complex
resulting from the little woman’s supremacy in the fields of
QSL and certificate collecting, DX, etc.; forfeiture of rights
to his own rig; sharp increase in the number of his household
chores; and other complications too numerous to go into.
Your very way of life may be recast. Still think you want
vour wife to get her ticket too? Okay, but never forget, you
asked for it.

Here are some stock don’ts and dos which may or may
got) work for you. (Every wife is different, you know, praise

e,

Don’t push too much or you'll be sure to push a hair too
fur, and that will be that.

Ton't try to make her do anything she doesn't want to;
she won't anyway 8o save your energy.

i)on’t throw at her all at once all of the radio theory you
have picked up over the decades.

Don't read the Handbook to her word by word, or you'll
be drying away tears of confusion pronto.

Don't hold other YLs as shining examples of accomplish-
ment. Granted, some competition is stimulating, but this
type has delicate implications and may boomerung.

Don't bark and wring your hands in despair when she
forgets for the ninth time that E=1IR,

Ion’t threaten divorce or beat her; the latter is probably
against the laws of your state anyway.

Do develop your patience along the lines of Job. Gentle-
ness, understanding, and encouragement are clues to win-
ning uny woman in any situation.

Do take things in short easy doses. Perhaps the kids and
the neighbors’ dogs have given her a hard time all day.
Take her out to dinner first — homework will come easier
after that.

* YL Editor, QST. Please send all news notes to
W1QON’s home address: 318 Fisher St., Walpole, Mass.
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IJo put a time limit on practice and study sessions.
Twenty minutes of intensive c¢.w. practice done faithfully
each night will be more fruitful than a couple of hours of
haphazard practice irregularly done.

Do gift her with a copy of that must guide-book for most
expectunt exam-takers, the License Manual. [t will be some-
thing concrete for her to hang onto when she feels lost in
the sea of theory.

Do keep your technical discourses simple, at first anyway.
After she's licensed and has done some experimenting on
her own, watch for a marked improvement in her compre-
hension of things technical. Then's the time to dig deeper
for explanations.

Do send her to radio classes if any are available locally,
aguin provided she's interested. Studying for a ham ticket
i8 like learning how to drive in that one’s husband may be
the last person who should be the teacher — u total stranger
may reap better results.

So, you followed our suggestions diligently and your fair
spouse still isn't interested! Then why not give up grace
fully, old boy, and count her other virtues. It could be too
that someday she'll get her ticket all on her own, and won't
you be surprised? 73.

Sincerely,
WI1QON

P.S. It's Mrs. W., thank you, and the OM hus taken to
radio control of model planes and boats. No problem over
whose turn it is at the rig now.

Some one hundred guests ¢njoyed the third annual
Open House of the Chicago YLRL on June 2 at the
club’s rooms in Gomper's Park Field 1fouse. In the
picture the unit's Vice President June Todd, K9CQF,
i8 demonstrating two meter equipment of the club sta-
tion, WYDEQ, to visiting OMs WIBWNM, WIUZ; SCM
W9oYIX: ARRL communications manager W1BDI;
and WOKLB. OMs W9UQT, ARRL Central Division
Director; EC WOHPG, and WYKA were present and
also spoke briefly. YLs who participated in the program
were W9s BOC, CQF, GME, KFC, LKD, QV, QXI,
RPC, SEZ, SJR, SSL, STR, UON, WZL, and YJC.

WAC-YL YL Firsts

The first YL to receive the Worked All Continents-
YL certificate, issued by the YLRL, is VK3YL, Mra, M. A,
Henry of Murrumbeena, Victoria, Australia. Ten OMs
preceded Mrs. Henry to the prized award.

With the receipt of award No. 12, multiple DX certificata-
holder W6UHA, Maxine Willis, of Los Angeles, becomes the
first W YL to make the grade.

Custodian of the WAC-YL, Opal Jones, W6PCA, brings
the complete list of award holders up-to-date: No. 1 —
W2QHH; 2—ZL1BY; 3 — G47U; 4— CE5AW; 5—
VK3CZ; 6—JAlAA; 7-—(G3DO; 8— PY20E; 9—
W8JIN; 10— W6DLY; 11— VK3YI,; 12— W6UHA;
13 — W7RT; and 14 — LUI1CA.

More OK YL8? — (ileaned from the English translation
by W3AAZ of the editorial in the May, 1956 issue of the
Cuzechoslovakian magazine, 4 materske Radio: “One of the
more immediate problems to be discussed by delegates to
the first convention of the Svazarm, a top organization of
Czech hams and other related groups, to be held in Prague
May 25th will be the question of how to recruit more YLs
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or ham radio, and thus for the communica-
tions set-up of the Svazarm.”

Perhaps the foregoing dont’s and do's may
aid the Svazarm in their recruiting program!

— e e m—

From South Africa — Another quote
from a periodical which we consider has real
merit. As part of her editorial in YL Beam,
April-May 1958 issue, published by the
South African Women's Radio Club, Edi-
tress Marie Cormack, ZS6KK, has written:

“The exchange of lengthy recipes forms,
if one has to judge by the reports in the
newspapers, is the main topic of conversa-
tion between YL operators. Now although
this may happen occasionally and there is
nothing seriously wrong with it, 1 fail to see
why this aspect is always highlighted in the
newspaper articles.

YLs, don't, after all, discuss recipes only,
and if publicity 78 to be given then why not
enlarge on the other interesting and factual
aspects of Amateur Radio — how exciting it
is to contact people all over the world, how
many true and lasting friendships are made,
how interesting it is to hear about other
lands, their way of life, and about everyday
occurrences, the weather, the occupation of
the operator at the other end, the different
contests that are held, and the certificates
which are offered for operating skill. Things
like hams planning expeditions to rewnote
islands to set up stations in order to give
other hams a chance to establish contact
with yet another country, the correlation of
propagation conditions, and finally, the
sterling agsistance given by overseas hams
to their local authorities in times of disaster,
such as Hoods, hurricanes, etc.— these are
the things which should be given prominence
and which will increase the prestige and give

The picture above is one of the happy outcomings of the Slxth
Midwest YL Convention. With the North Star YL Club of Minnesota
serving as the hostess club, this vear’s affair was held in St. Paul,
Minnesota, May 25th and 26t_h Chairman Lydia Johnson, WK JZ,
was assisted by W0s Q\A QXF, TQQ, UMK, and the rest of the
members of the North Star Club. The two day program included a
busmess luncheon, an address on TVI by Mr. George Anderson, FCC
engineer, a tour of the Minn. Mmmg and Mfg. Co., and an entertain-
ment program, with a skit on "Rare DX” by oM WYWET. That
king-size replica of a hand-key (front and center in the photo) really
works. Eva, WOUMK, created the two by thrce foot attention-getter
from household odds and ends. An invitation to hold the 1957 con-
vention at Flint, Michigan, was extended by W8ATB. Seated in the
photo are, I. to r.: KOBTV, WpPs UMK, QXF, IRJ, KJZ, MSW:
KPBEA; WEQXA; W9s BCA and YWH. Standing: WBJMI; WORUJ;
WBATB; WIAYX; WOOVQ; WI0OXI; Wos PIK, IRD; W9s LDK,
RTH; Wgs IXR, KEN; KN@???; Wgs UAO, NZT; KN9CZQ; W9s
UON IWP, aud W8EIR.

the true picture of the activities of the [Iam.”

Marie has served us some of the proverbial good food for
thought. — e —

The following item about the YLs who attended the 1955
lidison Radio Amateur Award Presentation dinner in Feb-
ruary comes very late; nevertheless, we think it's still of
interest.

W2JZX and W3s AKB, CDQ, MSU, and RKJ were the
five YLs who were invited to attend the impressive cere-
mony honoring Robert Gunderson, W2JIO, for *his great
service in opening the field of electronics to the blind as an

You're looking at the largest group of YLs ever to get together in
(Qregon. The occasion was the annual convention of the Oregon Ama-

occupation.” Before the dinner, Under Secretary of State,
Herbert Hoover, Jr., W67ZH/KGETH, specifically asked for
Liz Zandonini, W3CDQ. The two chatted about days by-
wone and later during his formal speech, Mr. Hoover rem-
inisced: ‘I remember that during those eurly tests I got
permission to put up an antenna on the top of the old Bu-
reau of Standards building out on Connecticut Avenue and
to use their storage batteries to power a homemade rig. The
signals from 3ZH (Liz’ first call) were reported in Scotland
along with many others to the complete amazement of the
whole staff, including myself. Miss Zandonini, who is here,
was out there with me at that time and it raised a lot of
memories when I began to talk with her
ahout it this evening.”

From W8QOM comes a special letter of
praise for Fsther, W8ATB, aud her hus-
band W8QBO. Anne relates how the
Stuewes again gave selflessly of their time,
energies, and radio facilities to the people
of Flint, Michigan, when the city suffered
a second tornado disaster this Spring. In
1953, following the firat Flint tornado, the
Stuewes assisted similarly, only in the
newest disaster, they suffered considerable
personal loss to their own house and
garage. For more than 40 hours Ester and
John worked without sleep to do what
they could for the city radiowise. A joh
well done.

teur Radio Arsociation at Eugene, May 5th and 6th. Gathcxj_ed fqr a
business meeting, those in the photo are, scated left to right: W 7s SBS,

ZKY, WDC, UEL, QKU, IHH, ZLT, ENU, CPV, I'TZ, sPC, CLV.
Standing, W7+ WTK, SPA, YHO, ZLS CLK. FKS; K6CXZ; W7s
NWX, VLG, RAX; W'N'TDIC Lena Weston; W78 SBX and LLY. Six
girls who eluded the photographcr were W75 ALV, NIS, NTT, RIC,
SJW, and WN7DLG.

Can yon add any others to our list of
YTs who are Registered Nurses? [I'/s
TRE WPX; K2INQ; W5FBM; Was OLP
QYL; W7SBX, WN7DAT; W8UVV, and
WN8VJO.
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Happenin

the Month

ELECTION NOTICE

To All Full Members of the American Radio
Relay League Residing in the Central, Hud-
son, New England, Northwestern, Roanoke,
Rocky Mountain, Southwestern and West
Gulf Divisions.

An election is about to be held in each of the
above-mentioned divisions to c¢hoose both a
director and a vice-director for the 1957-1958
term. These elections constitute an important
part of the machinery of self-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the direction of their
agsociation in the hands of representatives of
their own choosing. The election procedures are
specified in the By-Laws. A copy of the Articles
of Association and By-Laws will be mailed to
any member upon request.

Nomination is by petition, which must reach
the Headquarters hy noon of September 20th.
Nominating petitions are hereby solicited. Ten
or more Full Members of the League residing in
any one of the above-named divisions may join
in nominating any eligible Full Member residing
in that division as a candidate for director there-
from, or as a candidate for vice-director there-
from. No person may simultaneously be a candi-
date for hoth offices; if petitions are received
naming the same candidate for both offices, his
nomination will be deemed for director only and
his nomination for vice-director will be void.
Tnasmuch as all the powers of the director are
transferred to the vice-director in the event of the
director’s resignation or death or inability to
perform his duties, it is of as great importance to
name a candidate for vice-director as it is for
director. The following form for nomination is
suggested:

Erecutive Commilttee
The American Radio lelay League
West Hartford 7, Conn,
We, the undersigned Full Members of the ARRL residiny

E S T 7 T PR . Division, hereby
MOMINGLE. .o v oo vt ieinss e ianemn s of vovviivl.,
as a candidate for director; and we ¢ al3o ROMINGLe. .o, ..
............ of .............., as a candidale for vice-

director; from this division for the 1967-1968 term.
(Signatures and addresses)

The signers must be Full Membera in good standing.
The nominee must be a Full Member and the holder of an
amateur license, and must have been a member of the
League for a continuous term of at least four years at the
time of his election. No person is eligible who is commercially
engaged in the manufacture, sale or rental of radio apparatus
capable of being used in radio communications, or is com-
mercially engaged in the publication of radio literature in-
tended in whole or in part for consumption by ‘radio ama-
teurs.

All such petitions must be filed at the headquarters office
of the League in West Hartford, Conn., by noon EDST of
the 20th day of September, 1956. There is no limit to the
number of petitions that may be filed on behalf of a given
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candidate but no member shall append his signature to
more than one petition for the office of director and one
petition for the office of vice-director. To be valid, a petition
must have the signature of at least ten Full Members in
good standing; that is to say, ten or more 'ul Members
must join in executing a single document; a candidate is not
nominated by one petition bearing six valid signatures and
another bearing four, Petitioners are urged to have an ample
number of signatures, since nominators are occasionally
found not to be Full Members in good standing. It is not
necessary that a petition name candidates both for director
and for vice-director but members are urged to interest
themselves equally in the two offices.

League members are classified as Full Members and Asso-
ciate Members. Only those possessing Full Membership
may nominate candidates or stand as candidates; members
holding Associat. Membership are not eligible to either
function,

Voting by ballots mailed to each Fuli Member will take
place between October 1st and November 20th, except that
if on September 20th only one eligible candidate has been
nominated, he will be declared elected.

Present directors and vice-directors for these divisions
are as follows: Central: Harry M. Matthews, W9UQT, and
George E. Keith, WOQLZ. Hudson: George V. Cooke, jr.,
W20BU, and Thomas J. Ryan, jr., W2NEKD. New England:
Philip 8. Rand, W1DBM, and Clayton C. Gordon, W1HRC.
Northwestern: R. Rex Roberts, W7CPY, and (no vice-
director). Roanoke: P. Lanier Anderson, jr., W4MWH, and
Theodore P. Mathewson, W4FJ. Rocky Mountain: Claude
M. Maer, jr., WBIC, and Walter M. Reed, WEWRO.
Southwestern: Walter R. Joos, WBEKM, and Robert E.
Hopper, W8YXU. West Gulf: Robert E. Cowan, W5CF,
and John F. Shelton, W5MA.

Full Members are urged to take the initiative and to file
nominating petitions immediately.

For the Board of Directors:
A. L. BUDLONG
Secretary
July 1, 1956

] .
- Strays %

Several yeurs ago, as purt of its long-time and
continuing policy for gaining suitable newspaper
publicity for amateur radio, the Headquarters
wrote a publicity manual for amateurs and in-
cluded therein a number of sample press releases.
This material is distributed to the League’s 700-
odd affiliated clubs, and reminders are sent out
ahead of special events such as Field Day and the
like.

Now, in order to avoid confusion, we had picked
(we thought) a non-existent club name and some
other individual and place names that scemed
quite innocuous. Our szmple (and supposcdly
fictitious) Field Day press release was built
around a “Catalpa Amateur Radio Club” op-
erating from ‘“Bald Mountain” and with a sec-
retary named “Smith.” But look what happened
this year! That press release caused considerable
confusion in the Catalpa Amateur Radio Society
(Michigan), because their president’s name is
Smith, and they had almost decided to operate
from a hill known as (vou guessed it!) Bald
Mountain.
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CONDUCTED BY EDWARD P. TILTON, WIHDQ

this one is to report the goings-on in the field

the column serves. It shouid be your monthly
newspaper, in effect. To perform this service
effectively the conductor of the department must
be in constant touch with the hams who are
making the news.

But some fellows simply will not write letters.
And the reliable range of v.h.f. communication
being what it is, regular on-the-air activity
doesn't give the reporter the coverage he needs,
though it helps. If he is to be familiar enough with
the v.h.f. picture in all parts of the country to
report the news of the world above 50 Mec. with
some degree of accuracy and geographical bal-
ance, he must travel around the country and
meet v.h.f. men personally.

When this is being read your conductor will
have just returned from several thousand miles
of such travel that will have included the West
Gulf Division Convention in Galveston, the Na-
tional Convention in San Francisco, and dozens
of stops along the way in the south and South-
west. A QST deadline will have passed somewhere
about the middle of the jaunt, while WIHDQ was
/5,60r7.

S0, as we have done on a few occasions in the
past, we've been saving up some interesting
v.h.f. ideas that fellows have sent in over the
past several months. This issue won’t have dated
news, but we hope that you will find it both in-
teresting and useful. Qur heartfelt thanks to the
v.h.f. men whose brainchildren made it possible.

THE MAIN PURPOSE of a QST department like

A 2-Meter Halo— W3SST

THOUGH cross-polarization is not nearly so bad
L in mobile work as we once thought it would be,
it is only natural that a horizontal mobile antenna
will be more effective than a vertical whip in
working with horizontally-polarized fixed sta-
tions. A simple way to build a horizontal antenna
for the car is to adapt the W1MUX “Halo” that
has been described in QST and the ARRL An-
tenna Book. The original was intended for 50-Mec.
use, but adaptation to 144 Mec., sent in by
W3SST, Dover, Penna., is very simple.

The halo is a folded dipole, bent around into
a circle, so that its ends nearly touch. The 6-meter
version had capacitor plates at the ends of the
dipole, to reduce its size to convenient car-top
proportions, but this loading is not needed on
144 Mec. A folded dipole 39 inches long makes up
into & circle of about 12 inches diameter. This
can be mounted in a variety of ways.
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The experimental model shown in the photo-
graph was made of No. 14 copperweld wire. Its
sides are about a half inch apart, and the ends
114 inches apart. These ends can be fastened to
a piece of insulating material about 114 inches
long. The center of the folded portion need not
be insulated from the metal support, but the fed
portion must be. ‘The horizontal cross member
is a piece of tubing about !{ inch in diameter,
flattened and bent over at the left end, as shown
in the photograph, to bolt to the insulating ma-
terial separating the ends of the dipole. The right
end of the support is also flattened and wrapped

A 2.mecter halo by W3SS1l, Dover, Penna. It is
shown here with its vertical support slipped over a
broadcast whip. An advantage of this type of mounting
is that it permits varying the hcight of the antenna
above the car top.

around the top portion of the dipole. The fed
ends are supported on two small insulating blocks,
though a single piece would serve just as well.

The 2-meter halo can bhe fed with 300-ohm
T'win-Lead, or through a coaxial balun. The lat-
ter is to be preferred, as it permits grounding the
outer conductor of the coax at any point in its
run to the mobile rig. The vertical support for the
antenna can be mounted in any convenient fash-
ion, the primary consideration being that it be
somewhat above the highest point on the car.
Here it is shown slipped over the car broadcast
whip.

The pattern of the antenna, mounted in this
position, is slightly oval, like a race course, with
the long sides more or less parallel to the direc-
tion of travel. Some interesting effects can be
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observed by raising and lowering the telescoping
whip. Stations more than 100 miles distant have
heen heard on many occasions, in the hilly coun-
try of Bastern Pennsylvania. Early in the use of
the halo, W3SST was surprised to hear the signal
of W2GLYV, Glassboro, N. J., at about this dis-
tance. He wus even more surprised when he got
an 57 report from Ernie over a hop of this kind.

W23SST acknowledges, with thanks, the ussist-
ance rendered by 8s QEM EDO and OCI in
the testing of the 2-meter halo.

Two-Meter TVI Hints — WIVSE

There'’s always somecthing new on the TV1
front. You think you know all the answers — and
then along comes a new model with some special
T'VI features built in. Such is one of the 1956
RCA reccivers. It has a top-tuning sctup that
requires long leads to the volume control — and,
of course, they would turn out to be almost ex-
actly a quarter-wavelength long at 144 Me.!

WI1VSE, New Britain, Conn., ran into a hor-
net's nest with several of these receivers, the
trouble being usudio rectification. No picture
interference, but W1VSE and any other 2-meter
station within a half mile or 8o came in 9 on
all channels. The manufacturer shielded the
volume control leads, but the length being what
it is the shiclding is ineffective at 144 Mec. The
solution was twofold.

First, the bracket on which the tuner and
volume control are mounted should be bonded to
the chassis with a strip of copper or aluminum
nbout one inch wide. Then the shielded volume
control Jeads should be tied together to the strap
in at least three places.

Another suggestion that works with all forms
of 2-meter TVI where the interfering signal comes
in on the TV antenna: Insert traps in each side
of the 300-ohm antenna lead. These may have
to go right at the point where the lead enters
the tuner, if the field around the TV set itself
is strong. The traps are made of three turns
of No. 18 wire, sbout !4 inch diameter, tuned
with & 3-30 puf. trimmer. These can be tuned
up at home by putting them on your own TV set
and resonating the traps with a grid-dip meter.

No grid-dip meter? No TV set? You can still
do it. Put them in the antenna lead to your
2-meter receiver and null out a strong signal
near your regular frequency. If your converter
uses coaxial input, use a balun to provide a
balanced line in which to insert the traps for
adjustment purposcs.

Coaxial Antenna for

50-Mc.Mobile — W6OJF

After experimenting with several types of
mobile untennas, W60OJF settled on the coaxial
described herewith as the best of the lot, at least
where vertical polarization is in general use.
It also works out well when the band is open,
as is demonstrated by a contact with Argentina
during the spring openings, made with a (i-meter
Communicator.
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The antenna is made from a Master Mobile job
with an 80-meter loading coil in the center, using
the portion above the coil for the radiator. This
should be about 59 inches long for use neur the
low end of the hand. The first step is to disconnect
the coil winding from the serew that made con-
tact to the upper portion of the whip. If the
winding i8 taped firmly in pluce it can be re-
connected at uny time, and the antenna used
for its intended purpose again.

The skirt of the coaxial antenna was made by
slipping braided copper sleeving over RG-59/U
coax, to a length of 59 inches. The top end of
this sleeve is soldered to the vuter conductor
of the coax. Scotch clectrical tape was then
wrapped over the sleeve throughout its length.

The inner conductor should then be connceted
to the top section of the whip, using a soldering
lug that can be inscrted under the screw that
was formerly connceted to the coil winding. The
taped-up skirt can then be taped to the bottom
portion of the whip, and the whole works mounted
in the same way as any whip normally used on
lower bands.

As one cun never be quite sure what the im-
pedance of a car antenna will turn out to be, feed
problems will be reduced if the coaxial line is held
to some length that will be & multiple of a balf
wavelength. \WWhen the propagation factor of coax
is taken into account, a half wavelength of line
at 50 Mec. is about 77 inches long.

e

WBJLQ, Toledo, Ohio, is loaded for bear on three
bands. The main support carries a 2-4-clement collinear
array for 144 Me. At the left is a similar array for
432 Mec. Balancing it on the right is a 12.element job
for 220 Mec.

QST for
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Using the T-23/ARC-5 on 220 Mc.

Hundreds of ARC-H rigs are in usc on 144 Me., 4
frequency where they work without modification.
It’s not much of an operation to convert one of
the channels to 220 Me., according to K2GNJ,
Moonachie, N. J. Here’s how:

He converts Channel D to 220 Mec. The oscil-
lator plate coil is changed to 11 turns No. 24
enamel, 84 g inch long. ‘The 1625 tripler plate wind-
ing requires 5 turns No. 20 enamel, %§ inch long.
The 832A tripler grid circuit has 7 turns No. 22
enamel, 3% inch long. Its plate circuit has 134
turns No. 20 enamel, 34 inch long. The final plate
eircuit requires 214 turns of the original coil,
54 inch long.

Crystals between 8150 and 8200 ke. are used,
providing opcration between 220.05 and 221.4
Mec.

Shifting Frequency with Crystal Control

In v.h.f. work we’ve never worried much about
QRM, but the way activity is growing on both 6
and 2 the days of the “private frequency’ are
at an end, for v.h.f. operators in populous arcas.
There’s a lot of talk about going to v.f.o., and
some action, but the results, especially on 144
Mec. and higher bands, are almost invariably
awful to behold. Building a satisfactory v.f.o.
for v.h.f. use is definitely not easy.

Actually, what we need is not the ability to
swish across the whole band at will, but rather
to be able to move the frequency slightly to
avoid trouble when it does develop. This can
be done with crystal control in innumerable
ways. A variable-pressure crystal hoider that
vou can rig up for some of your surplus crystals
was described by W4RMU in February QST. A
two-crystal trick that should be fine for v.h.f.
work was shown by W6EI in the same issue.

Another idea that can be adapted to most
crystal oscillators is to tune the crystal. WOKLR
uses 4-Mec. crystals in his 2-meter rig. With a
30-ppf. variable across the crystal he can get
15- to 30-ke. frequency change at 144 Mec. with
little or no effect on the over-all operation of the
exciter. One of the old-style 1-inch square crystals
shifts about 15 ke. An FT-243 surplus rock moves
30 ke.

(vertone crystals are more “‘rubbery’ in their
reaction to tuning capacitance. W30OJU uses a
50-Mec. overtone crystal, but operates it on its
fundamental frequency, followed by multipliers.
With a variable capacitance across the crystal
he can pull the frequency a considerable amount
at 50 Me. The degree of frequency change varics
from one crystal to another, but it is always more
than enough to slide out from under a hetero-
dyne.

W4IKK uses the Hexibility of an overtone
crystal to advantage in his converters for 6 and 2.
An 11-puf. variable across the crystal enables
him to tune it so that the receiver frequency
calibration works out precisely. Nice tip for one-
dial receivers, especially.
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Using the Viking II Modulator
and Power Supply with
Auxiliary Equipment — W9VZP

Possibly other Viking II owners would like
to use their power supply and speech equipment
to run transmitters for G or 2 meters. Here is
how it was done at WIVZP. Modifications for
remote control are also included. The basic idea
is that the plate voltage is applied to both the
Viking and the external transmitter r.f. section.
You merely light the heaters in whichever unit
you want to use at the moment. The meter on
the Viking reads the same currents in the auxili-
ary rig, and all operating features apply on both
r.f. sections. Keying in the Viking jack keys the
oscillator of the external unit, so special keying
arrangements may be desirable on the other rig
if it is to be for v.h.f. use.

Remote Control Modifications

1) Remove transmitter from cabinet. Remove
large filter capacitor and brackets.

2) Install 4-prong miniature socket on rear
apron of chassis. Cut clearance hole for plug in
back of cabinet. Connect Pin 1 to ground.

3) Install a 3-terminal tie-point strip on the
chassis at a convenient point. Be sure it won't
interfere with the filter capacitor when it is
replaced.

4) There is a brown wire running to the tie-
point near the v.f.o. socket. Run a wire from this
terminal to the new tie strip, and connect a 4.7-
ph. choke ! from this point to Pin 2 of the socket.
By-pass Pin 2 with a .005 disk ceramic.

5) Wind a choke of 15 turns No. 20 hookup
wire, }4-inch diameter. Connect another tie point
to the back end of the line filter choke, and run
the new choke from this tie point to Pin 3. By-
pass Pin 3 with .005.

6) Locate orange-and-blue wire on tie point
near v.f.0. coax connector. Wire this to remaining
tie point and install choke and by-pass between
this point and Pin 4, as in previous step.

Check the operation of the Viking with remote
control. A d.p.s.t. switch or relay is used to close
the circuit between Pin 1 and 2, completing the
6AUS6 oscillator cathode circuit to ground, and
Pins 3 and 4 to apply the a.c. to the plate trans-
former primary.

Power Takeoff for V.H.F. Transmitter

7). See previous instructions. Install octal
socket on rear apron. Cut clearance hole in cabi-
net. Install tie points near socket for 5 con-
ncctions.

8) Remove 4 green wires (2 on each socket)
from 6AU6 and 6AQ5 sockets. Twist together and
tupe. Remove green wires from back end of
filament choke on 6146 socket. Twist, sulder and
tape.

9) Install s.p.d.t. toggle switch on Viking
front panel 214 inches above bandswitch.

10) Run wire from center pole of toggle switch
down through grommet above buffer capacitor to

__(Continued on page 128)
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Correspondence
FromMembers-

The publishers of ST aseume no responsibility for statements made herein by correspondents.

NEWCOMER TRENDS

55 South View St.
Waterbury, Conn.
Editor, QST:

The April “It Seems to Us” on “Newcomer Trends"
sums up a ~ituation which in part is one of your own making.
flow many articles in QST can the newcomer or Novice
understand? Why not have a column in QST devoted to
newcomers!

— Peter J. Miller, W1AMJ

08 Euclid Avenue
Hastings-on-Hudson, N. Y.
kditor, QST:

Tn my opinion, W20LU (p. 78 June QS7') and others are
running their ham radio more as a business than as a hobby.
His arguments seem pretty weak. As others have said, we
seem to be devr cping our skill with the a.c. plug rather
than with the soldering iron. The Leugue does a fine job in
trying to promote more home construction. What do you
think is in QST and the Handbook?

—- Thomas Smith, K&J ¥ X

1519 Main St.
Lexington, Mo.
Fditor, QST:

. Mr. Johnson says that the League has offered little
in the way of halting the trend toward corumercialization.
Leafing through my latest QST, I can tind little that looks
like an equipment catalog.

»»»»»»» Bob Ball, ex-WNQVNO

Bareliff Ave.
Chatham, Mass.
kditor, QST:

[ find my feelings much the sume as yours regarding the
trend to manufactured equipment.

When listening to the bands at times it scels as if the
amateur bands are becoming citizen bands to a consid-
erable extent.

However, [ do think the Leaguc is partly responsible.
I'or instance, how many transmitters have been designed
hy the League staff und published in QST in the lust few
vears which are equivalent to some of the very popular com-
merciai joba? 1t almost appears intentional that the League
has avoided designs in competition with the manufacturers.
‘The units described in QST never scetn to have all the fea-
tures available in commercial equipment.

I also note that in your description of *“Recent Iiquip-
ment” you seldom publish a complete circuit diagram. Is
this done to discourage us from copying sume of the manu-
facturers new ideas?

Let's not blame it all on the manufacturers and new-
coiners.

- William C. Buder, WIJNM

Adams State College
Alamosa, Colorado
Editor, QST:

Halp! Am I going to have to turn in my license because I
am not a radio engineer? What's with these radio amateurs
who look down their noses at those who use commercial
vear? They say, * Whatever else it is, it i8 not amateur
radio.” Whose definition of “amateur radio” are they
using? Does FCC think I'm not legal? . . .

.. . Maybe we should be reminded that we do not all
enter the field of amateur radio in our early teens and we
do not all have suveral decades to spend on radio theory;
we are not all redio engineers by temperament but that does
not mean we cannot make a very solid contribution to the
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cause of amateur radio through willingness to accept respon-
sxbxhty in the ARRL field organization and through operat-
ing in the public interest. In other words — “PICONII"
Remember?

— [rene H. Craft, WOKQD

THEY LIKE HIM

2314 Lake Shore Blvd.
Jacksonville, Florida
Editor, QST:

While reading your April article, *“ A Radical Approach
to VFO Design,” 1 found that any stupid imbecile in the
least. interested in radio could, at the first glance, sce that
it was a good article written for the enjoyment of amateurs.
When I saw the letter written by K6WVH, I nearly blew
the roof off of the house. I am a relatively new amateur,
having had. my ticket for less than a year, and I can find
sbsolutely no fault in this article. . . .

-~ Stan Cooper, KNADRD

610 Long Road
Pittsburgh 35, Pa.
Kditor, QST:

. . In days gone by, a much lighter vein prevailed in
the pages of QST. It was a lot more plain fun to read it and
the technical articles were just as good (but not as elegant)
#8 they are now. And in those days you built almost all of it.
[ would recommend the Proceedings of the IRE to those
who want their publications all dead serious. . .

But for the kids of the Southern Countries Radxo Club —
they are in more of a bad way than they know. They don't
even realize that the boys that grind out this mag every
month were giving them credit for enough intelligence to
know what they are reading. If they had read some of the
articles by The Old Man they would pass a resolution con-
demning the whole bunch at HQ because they couldn't run
right out and lay their hands on a Wouff-Hong. If they can’t
o anything else, they should gct somebody to explain
Rapp’s articles to them — it's first rate humor. At any rate,
if I were a bona fide member of that bunch, the last thing
in the world I would do is to let the world know what kind
of shape we were in . . .

. D, Wells, IW3EK A

IT'S STILL ROUGH

19 Abeling St.
Cunajoharie, N. Y.
Editor, QST:

QOn page 79 of June QST astatementin the ‘' Long Winded
CQs" paragraph caught my eye and intrigued me,

As a teacher of secondary mathematics my viewpoint
differs somewhat from others during a discussion of topics
pertaining to mathematics.

In this article is found the sentence: Imagine 100,000 W
calling CQ DX with only £0,000 DX stations to answer them!
Mathematically this means that there are u total of 100,000
trials going on with but 20,000 events that can be successful.
The probability of being successful is 1§ and the probability
of failure is 44. It seems that the term probability gets mixed
up quite often with the term odds! The odds in this case
are 1 to 4 for a success but since the DX contact is treasured
we would commonly state it in reverse, the odds are 4 to 1
against a success (for a failure)!

You can see why this article caught my eye. It states that
the odds are 5 to 1 against getting an answer.

I am sure that this information will not change the price
of butter in Chicago but, as I have said, such things intrigue
me.

w~ Arthur H. Pedley, W8ZZG

QST for



Results — Armed Forces Day 1956

Receiving Competition

NB hundred and ninety-one contestants
O have been mailed certificates of merit
signed by the Honorable Charles E. Wilson,
Secretary of Defense, in recognition of making
perfect copy of the special Armed Forces Day
message to radio amateurs. A total of two hun-
dred and twenty-four individuals participated in
this phase of the special activities conducted by
the Army, Navy and Air Force. The message was
transmitted at 25 w.p.m. by military stations at
1900 EST on May 19, 1956.

Voice, single sideband and military-to-amateur
radioteletypewriter contacts were introduced for
the first time during this year’s Armed Forces
Day activities. The large increase of contacts
made with amateurs indicate that the new fea-
tures were very successful. Certificate winners of
the ¢.w. message are as follows:

Wis AlJ BB BDI FZ HXI KGH LQD QMB URM
WPR XGV ZR, WNIKFX, W2s ALD ALZ AQE CIP
COG CPA CVN EER EQD FSN GEX GVO GWG
GWW HGY ICU JCA KAT KGB KTF LYH MZB
PF PKG SAV 8SC TUK VEH WH WVC LRW NWI,
W3s ADE BKZ CSW ECP FYZ JPW NRC OZV QLZ
UIF VZJ] WG WKH WZL ZJ, W4s ASV AWK BCT
BJA DBC DYI ESG OMG URF 7ZPR ZTF, W5s CPE
HBZ JET JPC LFE NDV RKS, W6s ASH BHG CIC
CLB CUF DTY DU DUD DYX FP FYW FZC GK
GYK HJK IAL JHT KTT MCY NAA NAZ OES OGS
RYR SBB WPI YDK ZLE, W7s FIX FZB HRM JFU
KQX LT MCU, W8s BID FFK FLA GVI ENX QLJ

Text of Armed Forces Day Message
From The Secretary Of Defense

Observance of Armed Forces Day emn-
phasizes the basic principle that our na-
tional security and freedom depend upon
power derived from American teamwork
and unity. Public demonstrations and dis-~
plays in hundreds of communities give evi-
dence of the close working relationship and
technological progress achieved by all com-
ponents of cur Armed Forces.

Radio amateurs through their produc-
tive efforts in the fields of auxiliary emer-
gency communications, research and de-
velopment, affiliation with Armed Forces
training programs, and furtherance of in-
ternational understanding, have made
tangible contributions to the spirit of
unity and preparedness which expands
our resources for peace.

As Secretary of Defense I um pleased to
acknowledge the accomplishments of radio
amateurs working together throughout the
free world, and to welcome your participa-
tion in Armed Forces Day Activities.

C. E. WirLson
Secretary of Defense

W9s AKP CXY HTO MMO UBW, W#s ARO ECE
KXL TDH TKX.

R. B. Abels, R. L. Allen, F. O. Archer, J. E. Beaton, J. L.
Becknell, W. J. Beetham, A. Betos, J. J. Bodin, J. F.
Bremer, M. H, Caldwell, C. W. Cerwick, B. I. Cohen,
V. K. Combs, C. P, Cook, A. Cruz Uribe, F. L. Culp, J. F.
Duran, F. A. Dzieciolowski, R. C. Emerson, W. L. Fletcher,
F. Floresch, C. C. Force, J. A. Gewin, K. Gray, 8. G.
Harper, W, F. Henderson, M. K. liodo, J. R. Hofman,
U. F. Huntsman, R. B. Jacobs, P. L. Keruella, G. T.
King, J. L. Lambert, 8. Liner, J. R. Manion, B. J. Michel,
K. B. Moses, R. W. Neto, J. J. Newman, F. J. Newson,
B. Panek, R. L. Rather Jr., N. W. Reece, W. R. Rerryman,
J.. J. Rielly, R. D. S8chmidt, J. J. Sheeran, F. W. Stagg,
W, F. Bteadman, B. Stecle, R. E. Thomas, D. C. Timmons,
H. T. Tomm-Orr, O. H. Trowbridge, M. Vittum, J. W.
Vollrath, R. J. Vontell, J. J. Ware, B. Weeks, J. L. Weeks,
R. J. Yellen,

Military-to-Amateur Contacts
Operating on military frequencies, AIR, NSS
and WAR worked amateurs in the 80-, 40- and
20-meter bands using c.w., a.m., s.s.b. and
RATT. The three military stations made a total
of eight hundred and eighty-six QS0s with amateur
stations during the six hour test. Special Armed
Forces Day QSL cards have been mailed to all

stations worked by AIR, NSS and WAR.

Radioteletypewriter Receiving Competition

The radioteletypewriter recciving competition
featured a joint message from the Chief Signal
Officer, U. 8. Army Director, Naval Communi-
cations and the Director of Communications,
U. S. Air Force. A total of one hundred and fifty-
eight entries were received with one hundred and
four of these making perfect copy. A letter of

(Continued on page 134)

Radioteletype Message
to All Amateurs

On the occasion of this Armed Forces
Day, the communications services of the
Army, Navy and Air Force extend con-
gratulations to Amateur Radio ) perators
for the excellent progress in radioteletype
communications. This operational pro-
ficiency hus provided an especially effec-
tive public service during emergencies
such as hurricanes, floods, blizzards, and
so on. The military services wish to express
due compliment to your achievements and
will give every possible support to this and
other amateur radio operations.

(GORDON A. BLARE

Magjor General, USAF

Director of Communicatiions-Electronics
J. D. O’CoNNELL

Magjor General, USA

Chief Signal Officer

H. C. BruTON

Rear Admiral, USN

Director of Naval Communicalions

August 1956
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Hints ==« Kinks

For the Experimente

GANGING MULTISECTION
CONDENSERS

MANY devices requiring a variable capacitor of
four or more sections are not built, or are fune-
tioning unsatisfactorily, because of the difficulty
of ganging multiscction variable capacitors of
modern design. The rear capacitor bearing, usu-
ally a single ball, and the lack of a rear shaft
extension, are not well suited for coupling to the
shaft of another capacitor.

By removing the vertical rear section of the
capacitor frame, the rear shaft is exposed, so that
it can be coupled to the front shaft of another
capacitor. This usually does not work very well,
as “radio” couplings are not true enough, and
chassis warp makes alignment difficult and im-
permanent.

These problems can be climinated by mount-
ing the capacitors to be ganged on a stiff sub-
base, such as a piece of 3/32-inch steel; and by
using a machine-type shaft coupling (such as
those made by Boston (Gear Works) in place of
the “radio” type coupling. With this arrange-
ment, chassis warpage is eliminated as a causc of
misalignment, and the coupling, being precision
machined, runs true.

2

Fig. 1 -- Satisfactory ganging of two three-scction
capacitors hy use¢ of precision shaft coupling and rigid
subbase.

An example of this type of ganging is shown in
Fig. 1, the capacitors used being two three-gang
Miller F-M tuning eapacitors.

~~~~~~ Ronald L. [ves

DEMAGNETIZING TOOLS

qcmwumvmns and other small tools which have
. accidentally become magnetized may  he
made to lose this undesirable property with the
aid of soldering gun. After the trigger of the gun
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has been pulled to the on position, pass the tool
to be demagnetized through the ¢ hairpin’-
shaped tip. One or two passes through the strong
magnetic field that surrounds the tip will usually
free the tool of bad habits such as clinging to iron
filings, picking up steel wool, screws, ete.

—— Leslie E. Downs, W9YSZ

RELAY-CONTROLLED SEND-RECEIVE
CIRCUIT

rrm: circUIT shown in Fig. 2 was built into a
AL small control box for use with a type BC-458-A
transmitter. However, it may be used with any
transmitter that uses a separate power supply
for the oscillator.

")
t HIGH VOLTAGE
Ky 1"‘;

-2 0sc. PLATE VOLTAGE

POSITIVE

Kz € CONTACT
2t MOMENTARYl l Fosmon,
CONTACT

)
POSITION ~*
Sis

RCVR.

Kap ANT. Sia
TRANS.
RCVR.

Kaa ANT.
TRANS.

Iig. 2 — WPYVA’s gend-reccive cirenit. Ky, K2 and
K3 are 115-volt a.c. relays. Sy is shown in the “reecive”
or ncutral position.

115V, A.C
0 o

In the arrangement, Ky and K9 are normally-
open s.p.s.t. relays. K3 is a normally-open
d.p.d.t. antenna changeover relay. S is a d.p.d.t.
switch having a center-off position in addition
to the momentary- and positive-contact positions.
Of course, if this particular type of switch is
upavailible, any d.p.d.t. switch having a neutral
position will do the trick.

The circuit functions as follows: With Si in the
“receive’’ or center position, all relays remain
open and the contacts of K3 connect the untenna
to the receiver. For zero-heating or other adjust-
ments involving only the oscillator scetion of the
transmitter, S; is thrown to the momentary-
contact position. This causcs Ko to apply plate
voltage to the oscillator and A3 to disconnect the
antenna from the recciver. In the “transmit” or
positive-contact position, Sy feeds 115 volts a.c.
to all three relays, thereby activating the entire
transmitter.

~— Bob Miller, WOV V.4

QST for



CENTER INSULATOR FOR
FOLDED-DIPOLE ANTENNA

ASIMPLE and rugged center insulator for folded
dipole antennas is shown in Fig. 3. The
Mosley type 2635 connectors are intended for
coupling fecdlines to T'V antennas, but they beat

ol (© o] o
¢ J
D o| 0 OIS E
A c
o) (o
B oo
F

Fig. 3 — Drawing of the center insulator described

by W lLSP A, B and C are Mosley type 263S con-
nectors. D), E and F are radiator and fecdline clements
made with 300-ohm 'I'win-Lead.

egg insulators by a mile when used at the center
of a ham-band folded dipole. One big advantage
of the system is that each Twin-Lead member of
the antenna is firmly clamped ahead of the point
where the clectrical connection is made. This
relieves the stain and prevents snapping at the
suldered junctions.

If high power is used, it may be advisable to
solder the Twin-l.ead to the metal bars. If solder-
ing is not dcemed essential, the ends of the con-
ductors may be clamped under the screw-type
terminals provided for the purpose.

The small atnount of “fanning” caused at the
junction of feedline and antenna does not appear
to create an impedance problem. My antenna
checks out with un s.w.r. of 1.2 to 1. And, best
ot all, it has stayed up under weather conditions
which no other methods of construction — at
least, those tried here at WI1CSP — have been
able to tale.

-— Norman Sheingold, W1CSP

"QUIK-DIP” CRYSTAL CLEANING

N TRE PROCESS of building a ¢.w. receiver using

surplus crystals in ‘Type FT 241 holders, the
crystals were checked for oscillating activity in
the Pierce circuit. I reasoned that a crystal that
would oscillate would serve in the lattice filters.
Several, however, did not oscillate. When these
were opened, all showed heavy tarnish on the
silver plate. These were dipped, as assembled,
into “Quik-Dip”’ (a liquid silverware cleaner) for
several seconds, rinsed under running water, and
then very carcfully, so as not to break the fine
wires, swabbed to remove the black loosened
deposit. Of 8 inactive crystals dipped, € were
reactivated by this method. Some silver is no
doubt removed, so it is hest to dunk them no
longer than necessary; I.used 7 to 12 seconds.

The average frequency of the batch of 6 was
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measured 330 cycles higher than the average
frequency of 7 that were not dipped. “Q,uxk—
Dip” is a drugstore item as is the “Q-Tip”
medicinal cotton swabs used.

————— W. A. Monahan, W6GTR

"“MAGIC EYE"” TUNING INDICATOR

( CCASIONALLY the need arises for a really low-

cost transmitter, one such s might be built
and paid for by an individual and then left to
sit at the loca.l LiViJ defcnse smtion Herc is a
maLcs no cla.lm of orlgma.hty of the 1dea. bcca.use
it has been used in both amateur and commercial
designs.

The idea is that of using an inexpensive ‘‘ magic
eve’ tube as the tuning indicator for the vutput
stage of the transmitter. If you can not steal a
type 6E5 from an old hroadcast receiver, 4 new
one won’t cost much more than a dollar. Properly
installed, this simple indicator will serve the
purpose just as well as its more expensive coun-
terpart, the customary plate milliammeter.

A typical installation is shown in Fig. 4. In this
case, the power-amplifier tube is u type 2E26

— Y'Y __ANT.
2E26
100K
H.V.

+250V. 10K

R, W,

IN34A
al

Loroae
.01 DISK
:[ CERAMIC

I'ig. 4 — Clircuit of the “magic eye” tuning indicator
a8 eonnected to WY9KLJ’s transmitter. Components
without values are parts of thc power-amplifier output
circuit.

running at 16 watts input. For other values of
power input, the resistance of R2 ¢an be altered
from that shown. Indicator tubes other than the
type 6ES will require appropriate changes in
both R and Rs.

— John W. Wilder, W9KLJ

COIL WINDING HINT

HE SPACING between turns of homemade sole-

noid-type inductors can frequently be con-
trolled by using ordinary sewing thread as a
spacer. Naturally, the diameter of the thread
should be equal to the desired spacing between
turns. Usually, thread suitable for the purpose
can be found either in the XYL’s sewing cabinet
or at the local dime store.

(Continued on page 134)
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a-Straysgs

Our guess is that the youngest of the * Young
Ladies” of amateur radio is Miss Leslie Brown,
KN6RJI, who took her exam the day before her
6th birthday. Dad is W6EQH, Mom is KN6QWN

KN6RJI

and her 12-year-old brother is KNGQWE. There’s
u sister who sticks to the piano keys, leaving tele-
graph keys for the rest of the family. Here Leslie
operates K6CXI, at Hamilton High School,
where Dad teaches electronics.

Overheard at the recent Field Day site of the
Bedford (Mass.) Radio Club. The lady visitor
said, My, these amateurs seem to be having a
lot of fun! If the men are called hams, do they
call the lady amateurs ‘sows’?” — I1QJ B.

Speuking of calls, KN6JMP was issued to
John M. Porter, while Jim Rourke received
GI3JIM.

The K4HEZ family is now fully equipped with
A.C. D.C,, following their recent birth announce-
ment of a daughter named Adrienne Claire Don
Carlos.

i

Is 75 meters for the birds? At W8CVQ this seems
to be a fact. Here we see (OM Marburger inspecting
a family of robins nesting on his antenna matcher,
with no ill effects noted to either birds or signal.
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For those amateur wircless operators who are
interested in getting SLs from foreign stations
(aren’t we all?) the International Reply Postcard
is of interest. First of all, don’t confuse this item
with the International Reply Coupon. The Inter-
national Reply Postcard is a complete two-way
exchange in itself, and all the DX station has to
do is mark down the QSO details, sign his name,
drop the card in the mail box, and there you are.
The I. R. Postcard is much simpler than the 1. R.
Joupon because it is not necessary for the DX
station to make a trip to his post office to obtain
the equivalent in postage of his own country’s
issue. It will be less expensive, too.

These International Reply Postcards are two
cards in one, folded just like the business reply
card that is so common here in the States. By
international agreement, the stamps of the coun-
try of origin are good at the office addressed for
return to the sender.

Here’s how you use them. On one half, write
vour message to the DX stution and on the other
side of that half carrying your message put down
the address of the overseas station. On one side
of the other half of the card, put your own name
and address and leave the reverse side of that
blank for use by the DX station. Then, ou both
halves of the curd, atfix cither 4¢ postage for sur-
face mail or an appropriate umount for airmail.
Do not staple or tape the open sides of the cards
together. Away it goes.

The man on the receiving end of the card
merely crosses out his own name and address,
gives QSO details on the blank side, signs his
name, reverses the fold (don’t tear off the other
half), and drops it back in the mail.

These International Reply Postcards are avail-
able at any post office. If not in stock, your post-
master can order them for you.

Our thanks to M. 3. Brainard of Brookings,
Ore., for calling these to our attention.

Silent Keps

I'r 1s with deep regret that we record
the passing of these amateurs:

WILYR, Hazel I. Kempton, Presque Isle, Maine
K2DS/CN8DS, Col. Casper R. Offringa, U.8.A.F.,
Ridgewood, N. J.
W2FBG, Edward T. Curry, Plainfield, N. J.
W4GTH, Calvin H. Burkhead, Southern Pines,
N. C.
W4HHB, James P. Baker, Whites Creek, Tenn.
WS5FSW, Robert W. Beaty, Oklahoma City, Okla.
W6JCR, Sterling Gardner, Oakland, Calif.
W7FAG, Roy L. Weeman, Missoula, Mont.
W7IWO, James E. Wetrich, Tacoma, Wash.
WBS8ZKYV, Lauri A. Keranen, Chassell, Mich.
W9D1J, Oliver E. Zander, Milwaukee, Wis.
W9LXJ, James L. Dare, Marion, Ill.
WOQLY, Frank Maruna, Berwyn, IIL




(No. 19 of a Series)

Good Treings To (Come

g VERY AMATEUR is familiar with the heterodyne principle by which two fre-
quencies are combined in a. nonlinear impedance, usually a-vacuum tube, to
produce a third frequency. The most common example is the superheterodyne
receiver where the incoming r.f. signal combines in the first detector with the
output of a local oscillator to produce a third signal at the frequency of the i.f.
amplifier. The same principle applies in a.m. transmitters where the carrier and
the audio modulation cornbine in the Class C stage to produce sidebands. In
s.s.b. transmitters, as frequency multiplicrs cannot be used to go to hlghcr output
frequencies, heterodyning must also be employed.

w}lAT MANY of us fail to remember is that whenever we combine two fre-
quencies, or heterodyne, we do not get just the desired third frequency in the
output of the nonlinear impedance; we actually get the two original frequencies,
the sum of the originals, the difference of the originals, and the sums and differ-
ences of all these resultant frequencies and their harmonics combined in almost
infinite variety. Normally these unwanted frequencies are all suppressed in tuned
circuits following the mixer stage but sometimes they can be u real problem.

7N AN ORDINARY superheterodyne, the local oscillator is arranged to track
455 kc. above or below the incoming signal in order to produce the i.f. signal.
It is evident that another incoming signal on the opposite side of the local oscillator
and only 910 kc. from the desired signal will also come through. On the higher
bands, especially ten meters, top quality receivers have long used two r.f. amplifier
stages in front of the first detector to minimize this image. Of recent years a better
method has come into use, namelv double conversion which employs a4 high Ist
i.f. to place the image at least 3 Mc. away from the desired signal and a low 2nd
i.f. with high ) for maximum selectivity. A modern receiver such as the SX-100
does not depend entirelv on front end selectivity for image rejection — with
double conversion the images are not just minimized, they are practically gone.

7:\1 SSB transmitters the problem is even more serious. The best way to climinate
the unwanted sideband is bv means of a highly selective filter network. Up to the
present such networks were not commercially practical above 500 kc. It has
been necessarv, thercfore, to heterodvne the low frequency s.s.b. smnal at least
twice to rcach the desired amateur band. This process introduces images just as
in a receiver but in this case the images appear as additional signals one Mc. or
less from the desired signal and almost always outside of an amateur band unless
a number of tuned circuits are provided to suppress them.

W\LLICRAFTFRS laboratory has been working on this problem for over three
years and we are happy to say that success has been achieved. The new Halli-
crafters bridged Tee crystal network can be operated successfully to 10 Mc.
instcad of 500 kc. Usmq several crystals of the same characteristics it remains
extremelv stable in operation, provndcs a degree of sideband suppression not
before po)s1b]c and because of its higher frequency, eliminates the need for a
multiplicity of tuned circuits. —— Cy Reap, WIAA

@AWQ’* L A.WWW; for hallicr;ﬂers

ADVERTISEMENT
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50 watts CW input . ..
bandswitching 80 through
10 meters!
VIKING “ADVENTURER’ ~ An
ideal CW transmitter for the be-
) ginning amateur . . . the perfect
standby transmitter for the experienced amateur. Eftective-
ly TVI suppressed . . . built-in power supply. Professional
in appearance and design — easy to assemble and operate!
Packs enough power for world-wide contacts. Wide range
pi-network output tuning — no antenna tuner needed. Kit
is furnished complete with tubes, cabinet, wiring instruc-
tions and antenna suggestions, less crystal and key.

Cat. No. 240-181-1 Kit.......... $54.95 Amateur Net

ICK
YOUR
POWER

...GHOOSE
YOUR
FEATURES

75 watts CW input . . .

65 watts phone!
Bandswitching 160 through
10 meters!

VIKING ""RANGER’’ — Effectively
TVl suppressed . . . completely
self-contained. Serves as a trans-
mitter or an RF and audio exciter for high power equip-
ment. Extremely stable built-in VFO or crystal control —
100% AM modulation — high gain audio. Pi-network an-
tenna matching from 50 to 500 ohms. Timed sequence,
break-in keying. No internal changes required to switch
from transmitter to exciter operation. Complete with tubes,
less crystals, key and mike.

Cat. No. 240-161 Kit...... v...$214,50 Amateur Net
Cat. No. 240-161-2 Wired, tested $293.00 Amateur Net

90 watts CW and SSB (P.E.P.)
35 watts AM! Bandswitching
80 through 10 meters!

VIKING “PACEMAKER’ -— More
than just a single sideband ex-
citer . . . a completely self.con-
tained transmitter as well. Extremely stable, temperature
compensated built-in VFO. ‘‘Fool-proof’ voice controlled
operation — effectively TVl suppressed — completely self-
contained. Pi-network antenna matching from 50 to
ohms . . . plenty of power to drive conventional or
grounded grid kilowatt power amplifiers. With tubes and
crystals, less key and mike.

Cat. No. 240-301-2 Wired, tested $495.00 Amateur Net

150 watts CW input ...
100 watts AM! For 6 and
2 meters!

VIKING ““6N2’' — New for VHF!
Designed for use with the Viking
° ’Ranger,” Viking 1, Viking Il or
similar power supply/modulator combinations capable of
at least 6.3 VAC at 3.5 amp., 300 VDC at 70 ma., 300 to
750 YDC at 200 ma. and 30 or more watts audio. Operates
by external VFO (with 8-9 mc output) or built-in crystal
control. All circuits metered. Complete with tubes, less
crystals, key and mike.
Cat. No. 240-101 Kit...........$99.50 Amateur Net
Cat. No. 240-101-2 Wired, tested $129.50 Amateur Net
(Prices subject to revision at time of delivery)

For more effective
AM power!

JOHNSON AUDIO AMPLIFIER
— A self-contained 10-watt speech

’ amplifier complete with power
supply. Speech clipping and filtering designed to raise
average modulated carrier level . . . improves the per-
formance and effectiveness of your AM transmitter. Inputs
provided for mike or line. Complete with tubes.

Cat. No. 250-33 Kit............ $73.50 Amateur Net
Cat. No. 250-33-2 Wired, tested..$99.50 Amateur Net

See your dishribulon

Johnson Amateur Equipment is sold
only through Authorized Johnson Dis-
tributors — most offer convenient time
payment plans, For complete infor-
mation see your distributor.
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60 watts maximum PA input!
Bandswitching 75 through
10 meters!

VIKING “MOBILE* — Designed
for under-dosh mounting — all §
controls readily accessible to op- -

erator. Coupling system engineered for maximum power
transfer — all stages ganged to a single tuning knob. 3
separate ganged coupling links provide maximum power
transfer to the antenna. Unit may be wired for either 6 or
2 volts — requires power supply delivering 300 volts (30
watts PA input) to 600 volts (60 watts PA input) at 200
ma.

Cat. No, 240-141 .. .$99.50 Amateur Net

275 watts CW and SSB* . . .
200 watts phone!
Bandswitching 160 through
10 meters!

VIKING “VALIANT” — Designed
for outstanding flexibility and
performance. Built-in VFO or
crystal control. Pi-network antenna matching from 50 to
600 ohms — final tank coil is silver-plated. Timed sequence,
break-in keying — TVI suppressed — high gain push-to-talk
auvdio ‘system — low level audio clipping — built-in low
pass audio filter. As an exciter, will drive any of the pop-
ular kilowatt level tubes. Complete with tubes, less crys-
tals, key and mike. e
Cat. No. 240-104 Kit..... vo...$349.50 Amateur Net
Cat. No. 240-104-2 Wired, tested $439.50 Amateur Net
*P.E.P. input with auxiliary SSB exciter.

1,000 watts AM, CW and SSB!

VIKING "“KILOWATT" — Boldly
styled — contains every conceiv-
able feature for safety, operat-
ing convenience, and peak performance. Low power or
maximum legal input with the flip of a switch. Continuous
tuning 3.5 to 30 mc — no coil change necessary. Compact
pedestal contains complete kilowatt — rolls out for adjust-
ment and maintenance. Excitation requirements: 30 watts
RF and 15 watts audio for AM; 2-3 watts peak for SSB.
Completely wired and tested with tubes.

Cat. No. 240-1000 ‘Kilowatt’’..$1595.00 Amateur Net

Cat. No. 240-101-1 Matching accessory desk top and 3
drawer pedestal, FOB Cory, Pa...............$123.50

600 watts CW . . . 500 watts
AM and SSB* Bandswitching
80 through 10 meters!

VIKING ‘‘FIVE HUNDRED' - A
complete 500 watt transmitter . . .
VFO and all exciter stages gang-
tuned! Two compact units: RF unit is small enough to
place on your operating desk beside your receiver . . .
power supply/modulator unit is compact enough to be
placed in any convenient location. Built-in VFO or crystal
control — effectively TVl suppressed — high gain push-to-
talk audio — timed sequence, break-in keying — low level
ct{;ﬁo clipping. Complete with tubes, less crystals, key, and
mike.

Cat. No. 240-500 Kit..... eess.$649.50 Amateur Net
Cat. No. 240-500-2 Wired, tested $799.50 Amateur Net
*P.E.P. input with auxiliary SSB exciter

(Prices subject to revision at time of delivery)

FREE CATALOG!

Werite for your free copy of Amateur
Catalog 956, covering the complete
R ’ Johnson Amateur Equipment line.
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F. E. HANDY, WI1BDI, Communications Mgr.
GEORGE HART, WINJM, Natl. Emerg. Coordinator
PHIL S8IMMONS, W1ZDP, Asst. Comm. Mgr., C.W.

Hidden Transmitter Hunting. Transmitter
hunting tournaments have long been a popular
and engrossing radio club activity. We’ll gladly
dig out a copy of the early ’56 club bulletin with
details for any club new to this pastime that
would like to get in the swim. HARC News
(Houston, Texas) reports that transmitter hunt-
ing has been u regular twice-a-month feature ever
since the ARRL National Convention there in
’53. Hunts really started in Houston back in the
days when the six-meter band was known as five
meters. ‘“Hunts are well attended by both OMs
and XYLs and even YLs. The gals make excellent
navigators, being accustomed to telling the OM
where to go. They make up in enthusiasm and
instinct what they lack in experience and theo-
retical Background. The occasions are always
highlighted by refreshments and picnics.”

Should You Get a Cooperative Notice. The
(fficial Observer mission is to render a friendly
service to brother amateurs. Should you receive a
cooperative notice from an (0 for some viola-
tion, off-frequency harmonic or other, don’t ever
take it in other than the spirit in which the system
is set up. Remember, the Observer is going to
quite a lot of trouble just to help you in particu-
lar, and ham radio in general, to keep our service
reputation good, and especially to make it un-
necessary for FCC to have to take disciplinary
Ineasures or enter complaints against you. Espe-
cially serious in recent months has been the large
number of off-frequency harmonic-radiation
reports.

Many Novices, either through lack of know-
how or extreme carclcssness in tune-up, leaving
a 3.7 Mec. crystal in the transmitter, have res-
onated the output tank so that it doubles or
triples. The correct dip must be used; checking
output frequency with an absorption wave meter
or grid-dip meter is important. Use of an an-
tenna coupler, arrangement of antenna system
to tune to just one proper band, elimination of
pi-output networks that emphasize harmonics
are remedies some have adopted. To make sure
you are not radiating a harmonie, check with the
ham across town who has a general coverage re-
ceiver. Log the point of correct dip. Take these
proper precautions to protect your own interests
and those of all amateurs.

Descriptive Bulletin Names. Besides worthy
“newsletters’” and plain bulletins this is just a
look at special club bulletin names. Qur list
shows the high degree to which the spirit of
operating amateur radio and communications
technique shines through the names of so many
of the club bulletins. Current bulletin receipts
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perating
ews

ROBERT L. WHITE, W1WPO, DXCC Awards
LILLIAN M. SALTER, WI1ZJE, Administrative Aide

ELLEN WHITE, W1YYM, Asst. Comm. Mgr., Phone

only are represented, so this isn’t by any means

& complete listing.

Bulletin Name Club
Equipment:

Spark-Gap St. Petersburg Amateur Radio Club

Gridleaks Jamaica (N. Y.) Amateur UHF Club
JARS Beam Jacksonville Amateur Radio Society

The Oscillator Hartford County Amateur Radio Assn.
The Oscillator The Tri Town Radio Amatenr’s Club, Inc.
Metro Modulator Metro (Ont,) Amateur Radio Club
Carascope Columbus Amateur Radio Assn.
Omnigraph Fayette County Radio Club

Operating Abbreviations:

QTC Wyoming Valley Amateur Radio Club
QTX Blossomland (Mich.) Amateur Radio Assn,
ORM TCARA (Pomona, Cal.)

QRM Kanawha (W. Va.) Radio Club

Quinte QRM Quinte Amateur Radio Club

QUA
DARA QMN
Q-5

Radio Terms:

York Road Radio Club

Detroit Amateur Radio Assn.and Mich. Net

The Springfield (O) Amateur Radio Club,
Inc.

Qround Waves Joliet Amateur Radio Society

Key Kliz Santa Barbara Amateur Radio Club

The Micro-Mike Fort Bennings Electronics Club

SARC Sparks Sidney (N. Y.) Amateur Radio Club

Static Starved Rock Radio Club (IIL.)

Side Bands St. Louis Amateur Radio Club, Inc.

Short Skip Manchester Radio Club (Conn.)

Sparks The Brandon Amateur Radio Club

The Round Table The Denver Radio Club

Riohon Listening Post Rio Hondo (Cal.) Radio Club, Inc.

Short Circuits Electric City Radio Club (Mont.)

Key Kliz and Hocking Valley Radio Club (0)

Feed Back

Auto Call Washington Mobile Radio Club, Inc.

Ham (ab Hamfesters Radio Club, Inc.

Haom-Faz South East Amateur Radio Club, Ine.

Hi-Mu Framingham Radio Club

PARA Qraphs Palo Alto Amateur Radio Assn.

Ham Hum Ak-Sar-Ben Radio Club, Inc.

Zero Beat Victoria Short Wave Club

Zero Beat Hamden County Amateur Radio Club
(Mass.)

Zero Beat Providence Radio Assn. (R. L)

Kilowatt Harmonics The Steel City Amateur Radio Club

Dits and Dahs Camp Uordon Radio Club

B+ Albany Amateur Radio Assn.

Ether Waves Ohio Valley Radio Assn,

TARCSardine Wrapper Tamaqua Amateur Radio Club

Splatter Minneapolis Radio Club

The Blurb Phil-Mont Mobile Radio Club

For 100% QSLing. KN@DYJ writes to sug-

gest an addition to ‘“There ought to be & law,”
(April QST') on this subject of the QSL. He sadly
lists stations worked from whom a confirmation
is necded. At the time he wrote he had but seven
states confirmed. Ham sentiments were even
more clear on a recent card submitted for WAS.
It had a little cartoon carrying the words ‘‘peo-
ple are no damn good — unless they QSL.” Thou-
sands of stations have excellent printed cards.
But the typewritten or penciled postal card like
(Continued on page 78)



Why Mallory FP Capacitors
...with etched cathodes...

won’t develop

‘“Middle Age Hum”

Ever notice how some electrolytic capacitors
allow hum to develop after a few weeks of
service? Even though they test out OK
when installed, they let filter hum grow to
an objectionable level in a relatively short
time.

This is “‘middle age hum.” It’s caused not
by capacitor leakage current, but by loss of
capacitance. It’sa common ailment of capac-
itors with plain foil anodes. And it won’t
happen with Mallory FP capacitors, because
they are made with etched cathode construction.

Here’s the explanation. Maybe it’s some-
thing you never realized goes on inside a
capacitor. Actually there are two capacitors
in series inside every electrolytic; one at the
anode, and one at the cathode. The anode
capacitor is th<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>