" May 1955
50 Cents

55¢ in Canada

rely to

i *




. ADD HIGH FIDELITY
U TO YOUR HOBBY

On-the-air or Off-the-air...

This natural extension of your hobby provides a new
source of pleasure for your entire family. And with the
“know-how” vou already have, it is easy to put together a
true high-fidelity system that gives thrilling, lifelike music
reproduction. Just as E-V microphones and other equip-
ment are widely used in amateur and commercial com-
munications...so have E-V high-fidelity reproducing com-
ponents and systems achieved high recognition for their
outstanding quality. Shown here are a few typical examples.

The Aristocrat, Folded-horn corner
enciosure. Designed for E-V or any
full-range 12-in. speaker or E-V sep-
arate 2-way or 3-way systems. Un-
usually smooth reproduction down to
35 cps. Selected mahogany veneers,
Size: 29-5/8 in. high, 19 in. wide,
16-5/16 in. deep.

Mahogany Net: $66.00

Korina Blonde. Net: $72.00

Model A20C Circlotron Amplifier.

Has all necessary inputs and con-
trols for handling a complete high-
fidelity system. Power output 20
watts rated, 40 watts on peaks, Fre-
quency response == 1 db 20-20,000
cps at full 20 watts. Size: 10% in.
wide, 1134 in, deep, 73 in. high.

Net: $110.00

Model 12TRXB Triaxial Speaker.

integrated 3-way speaker system
combines E-V T35B Super Sonax,
Radax Propagator, and large bass
cone with heavy magnet in one com-
pact, concentric assembly. Response
35-15,000 cps in recommended
Aristocrat enclosure. With [evel
control for VHF driver. Net: $59.70

Model 84 Ultra-Linear Ceramic Car-
tridge. Flat response == 214 db from
20 to 15,000 cps. No preamplifier
required. No inductive hum pick-up.
No microphonics. High-level output.
For microgroove 33%4 and 45 rpm.
Mode! 84D.

With Diamond Stylus.  Net: $23.10
Model 84S.

With Sapphire Stylus. Net: $ 9.60

[ ] ®
vorce
ELECTRO-VOICE, INC. » BUCHANAN, MICH.

HIGH FIDELITY SPEAKER SYSTEMS, AMPLIFIERS, MICROPHONES, PHONO-CARTRIDGES, AND OTHER ELECTRO-ACOUSTIC PRODUCTS

See your E-V Distributor,or
write for helpful literature



NEW SERVICE-DESIGNED
6BG6-GA

Diameter 24% less than pro-
totype! Seated height 13%
less! See X-ray pictures at
right for standout design im-
provements in General Elec-
tric’s new tube—priced same
as the 6BG6-G it replaces!

OLD 6BG6-G

New bulb is straight-side, much smaller and sturdier.

Redesigned, more shock-resistant tube structure.

Bottom mica, as well as top, now contacts the glass
envelope, for greater rigidity.

Button-stem base gives shorter, better-separated leads,
for improved heat conduction and superior tube r-f
characteristics.

For mohile work, choose G.E's all-new 6BGG6-GA. ..
“compact, sturdy, high-voltage tested!

ONE tube or push-pull, the 6BG6-

GA is ideal for your new mobile
or portable rig—final-amplifier or
modulator service.

20-watt plate dissipation per tube
helps you get the power you need out
of a small rig . . . and at a budget re-
ceiving-tube price. Also, here is a
tube specially designed and built to
perform, to last—one of General Elec-
tric’s famous Service-Designed types,
which TV technicians coast-te-coast
are installing in critical sockets.

General Electric’s new beam power
pentode is streamlined in size, and as

- rugged as they come. The tube takes
tough mobile operating conditions
in stride. A high peak plate voltage

rating means you’ll have little or no
tube arc-over from voltage fluctua-
tions. To further assure this, every
G-E 6BG6-GA is factory pulse-tested
at absolute maximum voltage.

Your local G-E tube distributor has
the new Service-Designed 6BG6-GA.
See him today! Twbe Department,
General Electric Company, Schenec-
tady 5, New York.

GENERAL ELECTRIC

186-183



NUW,.. Optina, Equipmert Combivations

for COLLINS KWS-1 AMATEUR TRANSMITTER

Collins KWS-1 incorporates the most advanced design features

ever offered in an Amateur transmitter — new compactaess,

new ease of operation, and optimum performance on

SSB, AM and CW.

KWS-1 Transmitter

This new Collins transmitter will soon. be

available as a complete ready-to-operate

kilowatt or as

listed below,

KWs-1K

32wW-1

See your nearest Collins Distributor for additional information.

individual sub-units as

® KWS-1 Transmitter complete $1,

o KWS-1K Transmitter similar
to KWS-1, less high-voltage

power supply and PA fubes_.._. 1,

® 32W-1 Exciter and low-volt-
age power supply. Also includ-
ed are sockets for two 4X150A
tubes in shield box to be used
if 32W-1 is lafer converted to
a KWS-1 J—

@ 387A-2 Power Amplifier Kit
includes all components, ex-
cept two 4X150A tubes, to con-
vert the 32W-1 to a KWS-1__

e 428A-1 High-voltage power
supply for KWS-1, completely
assembled and wired__ e

e 428A-2 high-voltage power
supply similar to 428A-1, ex-
cept supplied in kit form____....

995.00

225.00

895.00

215.00

COLLINS RADIO COMPANY o Cedar Rapids, lowa | BoemH

A4

e



O5T™—

MAY 19355

VOLUME XXXIX + NUMBERS

PUBLISHED, MONTHLY, AS ITS OFFICIAL ORGAN, BY THE AMERICAN RADIO RELAY LEAGUE, INC.,
WEST HARTFORD, CONN., U. S. A.; OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

STAFF

Editorial
A. L. BUDLONG, W1BUD
Editor
HAROLD M. McKEAN, WICEG
Managing Editor
GEORGE GRAMMER, WIDF
Technical Editor
DONALD H. MIX, WITS
BYRON GOODMAN, WIDX
Assistant Technical Editors
EDWARD P. TILTON, W1HDQ
V.H.F. Editor
¢, VERNON CHAMBERS, WIIEQ
LEWIS G. McCOY, WIICP
Technical Assistanis
ROD NEWKIRK, WOBRD
DX Editor
ELEANOR WILSON, W1QON
YL Editor
ANN B. FURR, W1ZIB
Production Assistant
WILLIAM A. PAUL, WiDXI
Editorial Assistant

Advertising
LORENTZ A. MORROW, W1VG
Advertising Manager

EDGAR D. COLLINS
Advertising Assistant

Circulation
DAVID H. HOUGHTON
Circulation Manager
7. A. MOSKEY, WIIMY
Assistant Circulation Manager

OFFICES

38 La Salle Road
West Hartford 7, Connecticut
Tri AD 3-6268 TWX: HF 88

“ubscription rate in United States and
Possessions, $4.00 per yeur, postpaid;
$4.25 in the 1ominion of Canada,
$5.00 in all other countries. Single
eopies, 50 cents. Foreign remittances
spould be by internationat postal or
express money order or hank draft
negotinble in the U, 8, and for an
equivalent amount in U, &, funds.
otered as second-class matter May
291919, at the post office at Hartford,
C‘onnecticut, under the Act of March
3, 1879. Acceptance for mailing at
speeial rate of postage provided for in
section 1102, Act of October 3, 1917,
anthorized September 9, 1922, Addi-
tionul entry at Coneord, N, H., atthor-
ized Februury 21, 1429, under the Act
of Febriary 28, 1925,

C'opyright 1955 by the American Radio
Relay League, Ine, Title registered at
1i, 8, Patent Oftice, {uternutional copy-
right seeured. All vights reserved.
Quedan reservados tvdes los derechos.
Printed in U5, 8. A,

—CONTENTS —

TECHNICAL —

The "Z-Match” Antenna Coupler
Allen W. King, WICJL
Vertical Multiband Antennas....L. L. Taylor, WSLVK

Easy Shielding for Ninety Watts
Richard L. Baldwin, WIIKE

A Compact Two-Tone Test Generator
Robert F. T'schannen, WOLUQO

The All-Electronic "Ultimatic’ Keyer —
PartIl......oovvvevenveeenss..John Kaye, W6SRY

The Sonar CD-2 Transmitter-Receiver
(Recent! Equipment)

The Gonset 8-Meter Communicator
(Recent Equipment)

BEGINNER —
Six Meters for the Beginner. Edward P. Tilton, WIHDQ

A One-Tube Receiver for the Beginner
Lewis G. McCoy, WIICP

MOBILE —

Butomatic Mobile Antenna Tuning
John A. Hargrave, WOIGP

OPERATING —

21st ARRL Sweepstakes Results — Part I
Phjil Simmons, W1ZDP

Results — 1988 Novice Round-up
Ellen White, WIYYM

Armed Forces Day Program — May 21st. ceeeesvseecass

GENERAL —
TIOMHB.....cccoovssssessess.John R. Beck, W6MHB

v

INDEXED BY
INDUSTRIAL ARTS INDEX

Library of Congress Catalog
Card No.: 21-9421

“TtBeemstoUs.. " ivreeenss 9  Feedback..oeseiiveeronnnneas
OUr COVeT. v vrverensrosrncsess 10 Hints & KinkS. . eeseevorsosnoa
Coming ARRL Conventions.... 10  Correspondence from Members.
A%RL Pu(iiiﬁc Division 10 YL News and Views..........
OILVEILIIOIt . s s savssssssvrnvoe

In OST 28 Yoars Ago.rrern.. 10 (rond Bbove 8O Me..........
SilentKeys....oeervvvneeeress 31 ows.X?...................
Happenings of the Month..... 42 Operating News. ......

ARRL QSL Burequt, « s v.v.eeese 43  Withthe AREC........

Hamfest Calendar.«eeesrsesss 92  Station Activities.seeresocesns

11
19

25

33

36

38

40

22

30

14

44

50
86



The enemy attack will allow #o #time for the development of advanced commu-
nications systems ...#o time to further perfect electronic equipment for defense
or swift retaliation . . . #o time to produce more of the vital and dependable equip-
ment made by Hallicrafters during World War II and Korea. Hallicrafters, with
a background of over twenty years of electronic “know how,” is perfecting and
producing secret equipment #ow being used by our Air Force and other branches
of the service. The American “edge” over the enemy depends upon Hallicrafters
and other “Primary Producers” for the United States Armed Forces.

®
World’s leading exclusive manufacturers
of communications radio a I cra e rs

4401 West Fifth Avenue, Chicago, Illinois

HALLICRAFTERS FACILITIES ARE NOW BEING USED FOR THE DEVELOPMENT AND PRODUCTION
OF: GUIDED MISSILE CONTROL EQUIPMENT « COMMUNICATIONS EQUIPMENT « COUNTER-
MEASURE EQUIPMENT « COMBAT INFORMATION CENTER ¢ HIGH FREQUENCY ELECTRONIC
EQUIPMENT » MOBILE RADIO STATIONS « MOBILE RADIO TELETYPE STATIONS « PORTABLE
TWO-WAY COMMUNICATIONS EQUIPMENT » RADAR RECEIVERS AND TRANSMITTERS (ALL
FREQUENCIES) « RADAR EQUIPMENT.



THE BEST AT NO EXTRA COST!

QBRM on Novice frequencies rivals the
notorious weekend congestion on 75
and 20 meter fone! You'll have better
luck, more completed QSOs if you pick
an ODD KILOCYCLE FREQUENCY.
Landing on multiples of 5 kcs. is pure
murder, That's where PRs come in. You
can pick any odd kilocycle frequency
you want . . . at no extra cost. Order
from your dealer’s complete stock. If he
doesn't have the particular frequency
you want, he can get it pronto. So enjoy
the BEST as a Novice . . . reliable,
stable, highly active PR Crystals . . .
the amateur and commercial frequency

3700 - 3750 Kcs. $ 95 standard since 1934. You can’t miss on
7175 -7200 Kcs. _ a PRH.




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities nn the first of each
month (for preceding month) direct to the SCM, the admmxstratlve 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
available in the areas shown to qualified League members. These include ORS, OES, OPS, 00 and OBS, SCMs also desire
applications for SEC, EC, RM and PAM where vacancies exist. 4/l amateurs in the United States and Canada are invited

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

ATLANTIC DlVlSlON

kastern Pennsylvania

Maryiand-Delaware-D. C,

Southern New Jersey
Western New York |
Western Pennsylvania

wiglip
WIPRIL.
K2BG
wasyv
WINCD

W. H. VV nd R D1, Box 300
LW 3107 Woodbine Ave.
erbert C. Brooks &K Lincoln Ave.
Edward Graf 81 King St.
K. M, Heck RFD 1
CENTRAL DIVISION.

Wisconsin

WOVIX
WOBKI
WORQ

“silbertaville
Raltimore 7, Md.
Paimyra
Tonawanda
Sharpsville

(.eorge Schreiber 239 8, Scoville Ave,
George H. Graue 824 Home Ave.
Reno W. Goetsch ©29 S. 7th Ave.

North Dakota
South Dakota
Minnesota

WEHNV
WARRN

Qak Park
Fort Wayne 6
Wausau

DAKOTA DlVlSlOg

Earl Kirkeby x 12
J. W. Sikorski 1900 South Menlo Ave.
Charles M. Bove 161134 E. Lake S$t.

DELTA DlVlSlON

Arkansas
Iouisiana
Mississippi
Tennessee

Drayton
ux Falls
aneapoliu 7

Owen G, Mahafiey ox 157
Thomas J. Morgavl 5421 Beaulien St.
ulian (. Blakely 104 N, Poplar .
arry C. Simpson | 1863 Sa. Welhngton St
T LAKES DIVISION

Kentucky
ichigan
Ohio

Springtown
New Otrleans 20
Greenville
Memphis

Robert E. Fields
Thomas G. Mitchell 400 Liherty
John K. Siringer 2972 Clague Rd.

Eastern New York

N. Y. C.& Long Island

Northern New jersey

W2VQR

HUDSON DIVISION

331 Central Ave., (Kentucky side)} Willlamson, W. Va.

Buchanan
Cleveland 26

Stephen J. Neason 794 River St.
Carleton L., Coleman PO, Box 1011
Lloyd H. Manamon eventh Ave,

lowa
Kansas
Missouri
Nebraska

Warp
WEICV
WEGEP
WACBH

hast Hampton, L. 1.
Asbury Park

70
MlDWESTDlVlSlON
Willlam . IDavis 3rd S
BEarl N. Johnston 624 Roasevelt

ames W, Hoover 'andrmgham Lane
loyd B. Campbell 203 W, 8th $
NEW ENGLAND DlVlSlON

onnecticut

Maine

Eastern Massachusetts
Western Magsachusetts
New Hampshire

Rhode Island

Vermont

\V’l KFW

T
WIALP
WIHRV
WIHS
WIKKR
WIRNA

Mitchellville
Topeks
Ferguson 21
North Platte

Milton E. Chatfee 3 Homesdale Ave.
Bernard Seamon 73 Middle St.
Frank L. Baker, jr. 91 Atlantic St.
Osborne R, Mckeraghan 22 Mutter St.
Harold |, Preble Rotite 4

Walter B. Hanson, i1, 34 Locust St.
Robert L. Scott 108 Sias Ave.
NORTHWESTERN DIVISION.

Alaska
Idaho
Montana
Oregon
Washington

KL7AGU

Southington
Wiscasset

North Quincy 71
Kasthampton
Concord
Providence 6
Newport

Dave A, Fulton Hox 103

Alan K. Ross 2105 Irene St.

Leslie E. Crouter 608 Yellowstone Ave,
d F, Caonyngham 11901 Powell Blvd.

Victor 8. Gish 311 East 71st St.

PACIFIC DIVISION

ada
Santa Clara Valley
Kast Bay
San Franciaco
Sacramento Valley
San Joaquin Valley

WoeGIw

Anchorage
Boise
Billinge
tortiand
Heattle 5

Samuel H, Lewbel P.0). Box 3564
Ray T. Warner 339 Birch St.

R. Paul Tibbs 1946 Harmil Way
uy Black 281 Loucks Ave.
Walter A. Buckley
Harald L. Lucera i

Edward L. Bewley 121 East Olive St.

OANOKE DIVISION

North Carolina
South Carolina
Virginia

West Virginia

W4WNZ
W4ANK

WAKX
W8I0

Honolulu
Boulder City
San Jose

Los Altos

%an Francisco
Emnsmuir
Turlock

R
i harles H. Brydges 5246 Sunset Drive
T. Hunter Waood 1702 North Rhett Ave.
John Carl Morgan «/0 Radio Staton WFVA
Albert H, Hix 1013 Belmont St.
ROCKY MOUNTAIN DIVISION.

olorado
titah
Wyoming

WaCDhX
WIUTM
W7PKX

Charlotte
North Charleston
Hrederickaburg

Forest Hills, Charleston 4

Karl Brueggeman 1945 Kearny St,
Floyd L. Hinshaw 165 East 4th, North
Wallace J. Ritter P.0O. Box 797
SOUTHEASTERN DIVISION.

Alabama |
HKastern Florida
Western Florida
Geo

rgia
West Indies (Cuba-f.R.-V.1.)

Canal Zone

W4aMI

W4NS
KP4D)
KZSRM .

Dlenver
Bountiful
Sheridan

Joe A, Shannon

John W. Hollister 3809 ﬂpnngﬁeld Blvd.
“dward J. Collins 1003 E. Blount St.

George Parker 226 Kings Highway

William Werner 563 Ramon Llovet

Roger M. Howe Box 462
SOUTHWESTERN DIVISION.

l.os Angeles
Arizona

San Dieg
Santa Barbara

WoYV,

Cottondale
Jacksonville
Pensacola
Decatur
Urb. Truman,

Rio Fiedras, P. R,
Balboa Heights, C. Z.

Howard C. Bellman K S
Albert Steinbrecher RED 5, Box 800
4427 Pescadero

Don Stansifer
William B, Farwell 96 Grapevine Road

Northern Texas
Oklahoma
$outhern Texas
New Mexico

l.os Angeles 42
Tucson

San Diego 7
Oak View

WEST GULF DlVlSlON
I. Bru ig 1706-27th ]
Dr. WlllvG‘ “randall State Veterans Hospital
Morley Bartholomew Box 65

. Merton Sayre Box 625

CANADIAN DIVISION

Maritime
{ntario
Quebec

Alberta

Rritish Columbia
Yukon

Manitoba
Sagkatchewan

VEIOM
VE3IA
VE2GL

VE4HL
VESHR

Lubbock

sulphur

Austin

New Mexico Military
Institute, Roswell

Douglas (¢, Johnson 104 Preston St.
G. Eric Farquhar 16 Emerald Crescent
Gordon A. Lynn R.R. No. 1

Sydne{f’l‘ M[ones 10706-57th Ave,
Peter Intyre 981 West 20th Ave,

John Polmark 109-13th, N.W
Harold R. Horn 1044 King 5t.

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

Halifax, N. 5.
Burlington, Ont,
Hte, Genevieve de
Pierrefonds P. ().
Edmonton, Alta
Vancouver.

Portage ia Prairie, Man,
Saskatoon




PRAISED by amateurs

PZED by xrts |

PREFERRED by specialists

»

See vs at the May

Parts Show, Conrad

Hilton Hotel, Rooms

No. 700-701, Booth
No. 575

Model SX-96 SELECTABLE
g SIDEBAND RECEIVER

1allicrafters

Chicago 24, lllinois
In Canada:
THE HALLICRAFTERS COMPANY - Don Mills Road + Box 27, Station R » Toronto 17, Ontario, Canada

Covers Broadcast 538-1580 ke plus three $/W 1720 ke—34 Mo,

Precision gear drive dial system.

Double conversion with selectable crystal controlled second oscillators
Selectable side band reception of both suppressed carrier

and full carvier transmissions.

Highly selective 50 kc 1. F, system,

CW operation with AVC on.

Delayed AVC.

Calibrated bandspread—*‘S'’ meter—double superhet.

* 10 tubes, 1 rectifier and voltage regulator.

* S 00
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“It Seems t0Us..”

FIELD DAY

One Saturday in mid-June of last year,
from their homes in C'anada, the U. 8. und pos-
sessions, eight thousand three hundred and
eighty persons,1 who otherwise appeared per-
feetly normal, disappeared into woodlands,
mountains a,nd open fields carrying a little
food and clothing and a lot of radio apparatus.
There they set up two thousund and twenty-
sixt sepamte transmitter-receiver combina-
tions operating independently of commercial
power mains and for a solid twenty-four hours
of the ARRL Field Day had themselves a time
etching the Kennelly-Heaviside layer indelibly
with “CQ FD.”

The simple process of subtraction indicates
that there were 114,907 holders of amateur
licenses who did not take part in Field Day
fun, We think they made a great mistake as
any participant in the 1954 event will confirm.
But it is a mistake which can easily be cor-
rected — the nppm‘mnlty will come again
this June, on the 25th-26th. And with balmy
days here again for most of us, now is the
time. . .

Time to find out if Old Man Smith’s
xpple ‘orchard will again be available for an
operating site. We’ve got to try out the gen-
erator, to make sure the needle valve isn't
gummed up again, and that the gas line jsn't
about to expire from old age. The tent will
have more l@aks than last year, but we'll try
the para{fn again and keep our fingers erossed.
We take our loeal public relations seriously,
but that new reporter on the Datly Blast may
not think a night on a canvas cot contributes
anything to the public knowledge. Shall we
use an antenna changeover relay this year, or
just toss a wire out the window for receiving?
We've got to decide whether we'll have a multi-
station set-up so everyone can operate Sunday
afternoon, or stick to one station and keep it
busy all night. Bill Jones’ XYL will say she
doesn’t think she wants to provide the grub
this year, and then change her mind, as
she always does, and put on a magmhcent
spre‘zd

So we'd better devote the next meeting to
Field Day. And you’d better, too. First thing
you know it will be time to put up the an-
tennas, and then you'll suddenly remember

t And probably many more not reported to Ha.

that one of the masts got broken when some-
body let go of a guy wire last year. And that
table leg needs fixing again. So, you see, if you
don’t get husy you're liable to miss all the
fun — and have only yourself to blame.

We think FD is the top event of the ama-
teur year. Where else, in one week end, can
you combine the good-fellowship of a hamfest,
the underlying motive of preparation for public
service, the fresh air and fun of a picnie, the
teamwork of o odperative effort, and the excite~
ment of an operating contest? If you haven’t
tried it before, make it this year. BCNU/1!

MOBILE SAFETY

For some time now we’ve been on the verge
of reminding amateurs of the importance of
careful driving during mobile operations, a
responsibility accented by the growing num-
ber of states which issue call-letter license
plates. “Lighthouse Larry” in G-E Ham News
last summer stuted the case so nicely, however,
that we can't do better than commend to your
serious attention the following excerpts from
his editorial:

. The license plate program has met
with considerable success throughout the
nation — and has given us a great boost in
publicity. In many cases we are thus put
on a level with doetors and other public
servants.

However, ag we attain this stature we
ulgo have to remember that it behooves us
to live up to our new standing — by added
care and courtesy on the road. Need more
be said than to comment that every traflic
ticket a bam with call-letter license plates
gets is a black eye for ham radio? And
suppose through our carelessness it should
be something worse than just a “ticket’'?
Suppose it’s a broken, twisted body of a
child on the highway? We sec such pictures
in the newspaper once in a while. And I
fervently hope T never see one which in-
cludes a ““murder car’’ bearing ham call-
letter license plates.

You think this is a painful and unpleasant
subject? Sure is, but not half as painful and
unpleasant as the real thing. We bring it up in
the hopes that a few thoughts now, before-
hand, may prevent the real thmg from ever
ha,ppemng



A.R.R.L. PACIFIC DIVISION
CONVENTION

Fresno, Calif. — May 21-22, 1955

The 1955 ARRL Pacific Division Convention
will be held in Fresno, Calif., on Saturday, May
21st, and Sunday, May 22nd, and will be spon-
gored by the Fresno Amateur Radio Club, Inec.
‘There will be two days of excellent entertainment
consisting of a variety comedy program, many
outside activities, electronic exhibits, technical
discussions, and mobile hunts, mobile judging,
and ladies’ luncheon and activities, topped off
with a barbecued steak banquet. The price for
each ticket is $6.75. For further details ad-
dress inquiries to: 1955 ARRL Pacific Division
Convention, ¢, (rant Storey, W6NTK, 903
West Pico St., Fresno 5, Calif, I’rereglstranon
ends May 16th, 12:01 am If vou desire to
register early, make out your checks to the
Fresno Amateur Radio Club, Inc.

>
25 Years Ago f

this month
A e

May 1930

. . New records set . .. all continents active ...
excellent reception . ., . foreign stations eraving more
U, 8. activity! These ate the highlights of * International
(‘ommunications on 28 Me.,"” by Clark C. Rodimon, W18Z.

. . . @8Tannounces the appointment of George Grammer,
WI1DF, as Assistant Technical Kditor. Mr. (irammer,
formerly W3AIH of Audubon, N. J., joined the Head-
quarters ataff last fall to take charge of the ARRL Technical
Information Service.

. . . Pioneering in the field of air-to-ground communica-
tions is still continuing with recent ‘phone experiments.
A summary of the latest is presented by C. H. Vincent,
W8XB-WS8RD, in * Airplane Radiophone Communications
Hxperiments.”

. In keeping with Mother’s Day, the “Old Man"
pays 4 fine tribute to moms (especially those of hams!).

. W4GYV is described as a station featuring effective-
ness, convenience, and low cost. Operator Cornelius W.
Zimmerman pounds the ether with two transmitters
putting out healthy signals on 7 and 14 Me, The receiver
is & simple, but nevertheless effective, two-stage ** blooper.”

.+ . In *“Our Regulations Are Revised,” K, B, Warner
tells of latest FCC changes in amateur regulations. Among
them are the solidification of the amateur’s position, better
plate supplies required, the [0-meter band made exclusively
amateur, and compulsory logkeeping.

. A light, compact, and completely shielded **inhaler”
that covers a wide frequency range as well as being self-
contained is deseribed by Howard A. Chinn in “An All-
Service Portable Receiver.”

... YARRL Cobperates with the ‘Arctic Patrol' in
Mid-winter Maneuvers,” by F. E. Handy, gives a vivid
description of the role played by amateur radio in assisting
the Army Air Force,

“The All-Section Bweepstakes Contest,” by E. L.
Ba.ttev. recounts the results of this highly successful ‘““rat-
race.” Top honors go to WIADW who tallied 13,158!

A new system of uniform tube designation is being
adopted by QS8T. Under the new plan, a UX-210 becomes
Type '10, a DeForest 422 becomes Type '22, ete.

10

COMING A.R.R.L. CONVENTIONS

May 7th-8th — Oregon State, Portland.
Ore.

May 21st-22nd — Pacific Division,
Fresno, Calif.

June 10th-12th — West Gulf Division,
Fort Worth, Texas

June 11th-12th — North Dakota State,
Bismarck, N. D.

June 11th-12t castern Divi-
sion, St. Petersburg, Fla.

July 30th-81st — Canadian Division,
St. John, New Brunswick

August 12th-14th — Roanoke Division,
Old Point, Va.

QOctober 15th~-16th — Central Division,
South Bend, Ind.

October 22nd-23rd — Midwest Division,
Omaha, Neb.

e Strays ¥

“2 Meter Men Held in Thefts” was a headline
recently appearing in The Evening Bulletin, a
Philadelphia newspaper. Further reading re-
vealed that they were not v.h.f. men, but parking-
meter collectors! -~ W3V KT

During his first few weeks on the air, KN28SSP
worked Huntington Woods, Mich., Huntington,
L. L, N. Y., and Huntington Station, N. Y.

When the Hartford County Amateur Radio
Association scheduled WOEDX as guest speaker
at one of their get-togethers, the meeting notices
to members read “Al Pichitino, WEDX, Chief
Engineer of the E. F. Johnson Company. . . .”
Clalling the mailing service to complain about the
arror, HCARA prexy, WI1ULY, got the following
indignant reply: “ You had a zero in there, but it
was crossed out!”

In Portland, Ore., Sharon La Baugh, a4 young-
ster stricken with leukemia, asked if she might
have a watermelon. None being available in that
city, her wish was brought to the attention of
Portland amateurs who originated an emergency
request for a melon. After much relaying, in which
many hams participated, the plea was received at
Miami, Fla. From there, two melons were sent
by air to the athicted child.

WSBNSX heard WINSX in contact with
WOPCY. Breaking in, WSNSX was followed by
none other than W8PCY. This shrinking world!

OUR COVER

Sweepstaker Dick Baldwin, WIIKE, is shown
tuning the transmitter he describes in ‘‘Basy
S‘hielding for Ninetv Watts.” The article begins
on page 25 of this issue. (Photo by W1UPX)

QST for



The “Z-Match” Antenna Coupler

Impedance Maiching the Easy Way

BY ALLEN W. KING,* WICJL

e HEN it takes more time to make fre-
‘X/ quency changes in an antenna-coupler
circuit than it does in a 500-watt rig, it’s

high time something should be done about it.”
The quotation is from a 1954 QST that ap-
peared at just about the time the ‘“‘Z-match”
was finished and in operation. Having been a user

Panef view of the “Z.match” antenna coupler,
Incorporating a built-in bridge for forward and reflected
power and a dummy antenna, it uses a maltiband tank
in a new circuit arrangement for matching the usual
run of transmission-line loads to a coaxial link.

of all-band tank circuits for the past few years,
the writer had decided to attempt to use one in
reverse, and some interesting results were ob-
tained.

The “Z-match” antenna coupler is designed
for use with transmitters having up to 250 watts
input, and will match a 50-ohm coaxial line to
both reactive and nonreactive loads ranging from
Harvey-Wells

* Project Engineer,
Southbridge, Mass.

Electronies, Irnc.,

¢

The multiband tank cirenit
consists of the split-stator ca-
paecitor at the feft and the two
inductors, with links, in the
center. Coupling is controlled
by the tank and the capacitor
at the right. The two-terminal
assemblies counect to the two
link coils.
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¢ This comes close to being the ultimate
in multiband antenna c¢ouplers, from
the standpoint of convenience and ease
of operation. Using a multiband tank in
an ingenious circuit arrangement, it of-
fers switchless 3.5-30-Me. operation plus
quick and certain adjustment to opti-
mum coupling by means of a built-in
bridge.

10 to 2500 ohms. It covers the frequency range
of 3.5 to 30 Me. without switching coils. One of
the most important features of the uuit is the
fact that all matching is done visually, with a
Micromatch type s.w.r. bridge.

Additional features incorporated in the “Z-
match” besides the all-band tank cireuit are a
50-ohm dummy load and a power-indicating de-
vice that is left in the line at all times, reading
either forward or reflected power as selected by
a front-panel switch. T'wo output links are pro-
vided, for either low-frequency (3.5 to 7.3 Mec.)
output or high-frequency (14 to 30 Me.) output.
A second front~panel control ig provided for the
selection of various functions. The noninductive
50-ohm dummy load is connected in circuit in
Position 1, while the second position switches the
transmitter to the coupler proper. Position 3
switches the transmitter to a 50-ohm output con-
nection which is independent of the coupler but
allows the use of the power-measuring device
when feeding directly into & matched 50-ohm line.

The complete schematic is shown in Fig, 1.
Like most homebuilt projects, other parts ean be
substituted. However, care should be taken in




following the layout of the unit, especially the
forward- and retlected-power indicating device.

Construction

‘The “*Z-mateh” shown in the photographs is
built on an 1134 % Y14 x 214-inch chassis, and
the panel is 1224 by 634 inches. These were used
because they were on hand, but any number of
commercially-available chassis and dust-cover
combinations could be used with good results.

The chassis itself is used to separate the low-
impedance input circuits from the comparatively
high-Z output circuits, and no matter what size
chassis is used this constructional practice should
be followed. The coupling capacitor Cip is elec-
trically above ground and is mounted on two
feed-through insulators (Johnson type 135-65),
one of which is used to bhring the electrical con-
neetion through the chassis to the rotor of (Y.
This capacitor is set back from the panel and
coupled to the dial by an insulated shaft, thus
eliminating body capacity. €y is mounted at
the other end of the chassis and the control is
brought out through the panel with symmetry
in mind. Inductors Ly and L4 are mounted near
the rear output terminal panel, mainly because
this is the high-frequency section (14 to 30 Me.)
and over-all lead length should be kept to a
minimum. Coils Ly and Lz are mounted at right

SWR BRIDGE

angles to Lo and L4 to reduce mutual coupling.

The output terminal panel on the rear of the
chassis has two National type FWIH connectors
and a wing-nutted ground terminal, allowing the
operator to connect either balanced or unbalanced
antennas. The two output terminals (high and
low frequency) could very well be onpe, if an
antenna . changeover relay wasg used, although
separate connectors are convenient when separate
antennas are used.

The two rotary switches S; and Sg are placed
in & position to maintain panel symmetry, and
also to keep lead lengths to & minimum for the
conuections to Ss. As can be scen from the photo-
graphs, the 50-ohm dummy load is mounted on
standard fuse clips and the “hot” end is kept as
close to the ceramic switech Sy as possible. The
dummy load has been insulated from the chassis
at the hot end by a l4-inch-thick phenolic block:
however, the same feed-through that was used
on 1 could be used instead. The grounded end
is raised up from the chassis merely in keeping
with good constructional practice. This can be
done with a metal spacer having the same height
as either the phenolic hlock or the feed-through
tyvpe insulator, whichever is used.

The rear-view photograph shows the output
terminals marked as ‘“paralle]” and ‘“series.”
These, however, could be called ““low-frequency

Cs
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Fig. 1 — Circuit diagram of the "Z-match.,”

(1. Cs — Erie button type or equivalent.

Cg, Co — Tubular-type variable, 0.5-5 ppf. (Erie type
532~08).

C4 — Mica or ceramic.

(7, C8, Cg — Disk ceramic.

Cio — 340-ppf, variable (Bnd 1529),

Cup — 250-put.-per-section variable (Bud 15561,

Ri —0.625 ohm, 8 watta (sixteen 10-ohm. ‘g-watt
composition resistors in parallel). L

Ra — 2500-0hm carbon potentiometer.,

Ra — 25,000-0chm carbon potentiometer.

R4 — 50,000-0hm carbon potentiometer.

Rs — 50 ohmsg, 50 watts (GE Globar type CX).

Ly — 3.4 uhs 7837 turns No. 11, 2 1/16-inch diam.,

Cay

12

T
I ]
114 inches long.

Fo— 1.7 phot 534 turns No. L1, 2 1/16-inch diam,,
15% inches long.

L —2.35 gh.y 615 turns No, 11, 28¢.inch diam., 9%
inch long.

[t = 1.8 ph.: 1#{ turns No, 11, 28¢.inch diam., 1y inch
fong.

Ji. Jo — Coaxial connectors,

J3. J4 — Binding-post assemblies (Nationaf type W 11,

51 — Rotary switch, 2 poles, & positions (hakelite
wafer).

S2 — Rotary switeh, 1

) positions, shorting
{ceramic wafer),

pnl(‘, 3
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The bridge assembly. The circuit arrangement is
made symmetrical for the purpose of reducing the effects
of stray capacitance and inductance. The resistors in
the center (Ry) are assembled in the form of a cylinder
supported by souldering their leads to circular pieces of
wire. This reduces inductance and tends to assure uni-
form current distribution throughout the assembly.

and ‘“high-frequency” outputs. The thought in
marking them *parallel” and “series” was that
the low-frequency taunk coil is parallel connected,
while the high-frequency tank coil is the series
vireuit.

R S.W.R. Bridge

The s.w.r. bridge consists of two bridges con-
nected back to back so that incident and re-
flected power may be determined. The theory
unid operation have been ably presented elsewhere
and will not be dealt with here.!

The incident-power bridge consists of R, Cs.
" and the transmitter output impedance; the
reflected-power bridge cousists of Ry, €4, C2 and
the load. The output of the bridge is rectified by

tJones and Sontheimer, ‘“‘The Micromateh,” QST
April, 1947, See, also, * Recent Equipment,” p. 43, @ST,
March, 1955,

¢

Switches, input circuit, bridge
and dummy antenna are below
chassis. The three variable re-
sintors at the upper left in this
view are adjusted for proper
power calibration of the bridge
und thereafter left set. The
Globar resistor used as a dummy
antenna is along the right-hand
edge.
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the erystal diodes. A d.c. path is provided by the
r.f. choke. The rest of the components are used
for r.f. filtering.

R consists of sixteen 10-obm ls-watt composi-
tion resistors in parallel. Since the bridge is de-
sighed to operate from 3 to 30 Me., it is impor-
tant that noninductive resistors be used. For best
results, C1 and Cj should be of the button type.
They proved to be decidedly better than silver
micas. Needless to say, all lead lengths should
be kept as short as possible to reduce the effects
of lead inductance. The layout shown in the
photograph should be followed, and since this
shows the placement of parts quite clearly, con-
structional details will be omitted.

In the initial set-up of the bridge, set Sy to the
dummy load position, apply r.f. power to the
input terminal, and adjust Cs for zero deflection.
Next, temporarily reverse the bridge and adjust
(' for zero deflection. Then return to the original
input-output connections and the bridge is ready
for calibration. A good ecalibration will require
comparison with an already-calibrated power
meter, or by ealculation from the r.f. current in
the dummy load ag measured by an r.f. ammeter
connected in series with the load. The full-scale
power values (three ranges are provided for) may
be set by adjusting Rs, B3 and R4 However, an
actual power calibration is not at all necessary
to the operation of the ‘‘Z-match,” since the
hridge will serve quite well both for adjustment
of coupling and for relative power indications
without ealibration.

The meter used in the bridge has 4 basic move-
ment of (-200 microamperes, and in this case a
hand-calibrated scale was made by faking the
original meter plate off and reversing it. The
three seales were then hand-painted on, as the
photograph shows.

Operation

The bridge provides a visual way of adjusting
the coupler, while the 50-ohm noninduective load
{Continued on page 1186)




Automatic Mobile Antenna Tuning
A Self-Resonating System for 40 and 75

BY JOHN A. HARGRAVE,* W@IGP

teur station has increased many times during

the past several years. While the [0-, 15-
and 20-meter bands offer a general efficiency
and convenience of operation from s mobile sta-
tion comparable to that of the home station,
40 and 75 meters present a more difficult prob-
lem. This may be attributed primarily both to
practical power limitations and poor radiation-
gystem efficiencies. Tt has been generally proven
that, except for increased physical length, the
greatest single factor contributing to the effi-
ciency of a loaded antenna system is loading-
inductor efficiency or ). The greater the r.f.
resistance of a given loading inductance, the
greater will be the r.f. loss resulting from its
operation. It becomes apparent that for a practi-
cal figure o efficiency, maximum practical load-
ing-inductor @ must be maintained, and general
transmitter and coupling efliciency must be kept
at a reasonably high figure.

The expression ‘“high " i8 a relative quantity
and strictly dependent on the peculiar interpre-
tation of the user. High @ is generally synono-
mous with the presence of a sharply resonant
circuit with a narrow bandpass characteristie.
Generally speaking, a high-Q 5- to 8-foot mobile
whip antenna, loaded for the 75-meter band,
will be sharply resonant, and will begin to appear
seriously reactive at a deviation from the carrier
frequency of about 5 ke. Any effort to broaden the
response by loading-inductor construction will,
in the majority of eases, be merely a eompromise

#* R.F.D. 1, New Sharon, lowa.

['I‘ is obvious that mobile operation of the sma~

e Most mobile operators, especially
those working 40 and 75, understand the
inconvenience of having to stop and re-
tune the antenna for every few kilocycles
changes in frequency. The system de-
scribed here does away with all this by
automatically reresonating the antenna
whenever frequency is shifted. 1t also
compensates automatically for detuning
caused by antenna lay-back, or opening
the trunk.

in efficiency and a most deur one, Much has
been written concerning high-efficicney loading
inductors, and any basic theories conscien-
tiously applied will in all probability result in
an appreciable increase in ) and radiation effi-
ciency.

An increasingly large number of the mobile
transmitters being built are for multiband and
VFO operation. The majority of these are being
mounted beneath the automobile instrument
dasgh, within easy reach of the driver-operator.
Mobile VFO seems like a marvelous convenience
until it is realized that the carefully designed an-
tenna system is restricted to a bandwidth of a
few kiloeyeles. It iz mechanically practical to
provide an adjustable whip length or to afford a
manually adjustable inductor to enable multi-
frequency operation, although their location by
necessity must be remote from that of the under-
dash-mounted VFO transmitter,

WOIGP’s under-dash mobile installation. The antomatic antenna-tuner control box is at the right. The shafts of

the two potentiometers extend from the bottom.




Within this article is described a system for
use over the 40- and 75-meter bands providing
automatic adjustment of antenna resonance in
response to the output frequency of the mobile
transmitter. It permits maximum use of VFO
control and convenient use of manmum—() an-
tenna systems. This system was installed in the
author’s 1953 Buick and has proven very success-
ful and a great convenience. The present mobile
transmitter runs 40 watits input, but the system
has been used successfully with input powers of
from 15 to 300 watts. Although the system wus
designed for mobile operation, it has been used
experimentally on a fixed-station vertical and has
proven very satisfactory.

Circuits and Theory

"This system ! consists of a device for detecting
antenna resonance, and provides control of a
reversible motor which is coupled to a variable
antenna-tuning inductance located at the base of
the antenna. An inductive load, as observed by
the detector, will cause the motor to rotate in
one direction, while a cupacitive load will cause it
to operate in the other direction, such rotation
reéstablishing antenna resonance.

It is generally understood that an r.f. trans-
mission line terminated in a pure resistance
equal to its characteristic impedance will be flat.
This means that there will be no reflections from
the loaded end of the line, and that at any point
along that line the voltage and current will be
in phase. A high-@ antenna may be matched to
# given type of transmission line but, should the
resonant frequency of the load shift to & slightly
higher or lower frequency, or should the exciting
frequency change to a lower or higher frequency,
the untenna system will no longer present a
purely resistive load to the transmission line and
a complex load will reflect a standing wave back
along the transmission line. Under such a condi-
tion a shift in voltage/current phase and ampli-
tude relationship will result. These factors pro-
duce an increase in load impedance and a sig-
nificant drop in transmitter loading. The detect-
ing system operates as a result of these variables
reéstablishing a resistive termination.

The phase detector used in this system is quite
similar to the Foster-Seeley {.m. discriminator.
Operation of the conventional discriminator re-
sults from the phase relationships existing in n
transformer having a tuned primary and second-
ary, both capacitively and inductively coupled.
The phase detector shown here in Fig. 1 operates
from a low-Q impedance, both capacitively and
induetively coupled to the r.f. antenna transmis-
sion line. This impedance, represented by Lo and
its distributed cireuit ecapacitances, provides
sufficient impedance for satisfactory circuit opera-
tion and avoids the inconvenience of a tuned tank.
As was previously stated, providing a proper
match exists between the r.f. load and its trans-

;1 Knoop, * Automatic Tuning of the Antenna Coupler,”
August, 1952, @ST; Mezger, “ A Pha.se—Angle Detector for
R. F. Transmission Lines,” July, 1952, QST
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mission line, r.f. current and voltage on such a
line will be in phase. The voltage on the line is
used as a reference, and a small amount of this
voltage i8 coupled into the detector ecircuit
through the distributed capucitance existing be-
tween Ly and Le. The relative amount of this

ANT.

TO XMTR.

Fig. 1 — Phage-detector circuit used to produce con-
trof voltage for the automatic mobile-antenna resonator.

W1 — Voltage across transmission line.

K2 — Portion of E1 determined by the voltage-divider
ratio of €1 and distributed capacitance, Cx.

K, E4 — Voltage induced by Li-L2 mutual.

K23, Ba—4 — Vector sums of applied voltages. Lz is self-
resonant at a frequency rnnsuirrdl»ly above
normal frequencies of operation. L1 is a %-turn
link in series with the autenna and transmission
line. Cz and Cz provide very low impedance to
r.f. currents,

voltage applied to the detector cireuit is deter-
mined by the capacitive voltage-divider ratio of
the distributed capacitance between Ly and Lo,
('z, and the value of capacitor (1. A second
voltage, necessary to provide a medium of phase.
comparison, is introduced as « result of line cur-
rent flowing through 7. Such a current will
create a magnetic field about Ly and, because of
mutual inductance, will produce a current and
resultant voltage in the secondary coil Ly, The
resulting voltage across Ly will lag the inducing
current through L) by 90 degrees.

The two voltages deseribed above appear in
series between the plate of each diode and the
center tap of /1. Voltages s and Ey are sepa-
rated in phase by 180 degrees, with reference to
the center tap of Lg, and are in quadrature with
voltage E9 when a condition of resonance is ob-
served on the transmission line under examina~
tion. Under these conditious the effective voltage
on the plate of each diode will be of similar am-
plitude, and will produce a rectified voltage of
equal and opposite sign across each half of the
load resistor Ki. The resultant sum of zero volts
across Ry indicates a resonant and balanced con-
dition, us indicated in Fig. 2A.

(B)

Fig. 2~ Voltage vector relationships for conditions

(€)

(A) — when the antenna is resonant, (B) — when the
antenna is above resonance, and (C) — when the an-
tenna is below resonance. Voltages rvefer to Fig, L.
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Fig. 3 — Circuit of the automatic mobile antenna tuner.

(&1 — Mica; all other capacitors are disk ceramic.
R1—IRC type Q.
Rs — Ohmite type AB.
R4 — Wire-wound.

All other resistors 10 per cent carbon, 13 watt, unless
otherwise specified.

In the event of antenna detuning or a change
in transmitter frequency, a change in the current
and voltage phase relationship along the trans-
mission line will result, and a balanced output
from ¥1a and Vs will no longer exist. It may
again be said that the reference voltage intro-
duced by the capacitive coupling iz in phase
with the voltage along the line, but there is no
fonger a 90-degree phase relationship between
this voltage and that developed across s as a
result of line current through L; and [y-Ly
mutual inductance. Under such conditions, phase
relationships similar to the vectors indicated in
Figs. 2B and 2C will result. From this it may be
seen that a phase shift in one direction, as a
result of a change in the exciting frequency, or a
change in the frequency of antenna resonance,
will cause the detector to produce a negative out-
put voltage, while the opposite change in fre-
quency or antenna resonance will cause the de-
teetor to produce a positive output voltage. Po-
tentiometer R, is a balancing control, the proper
adjustment of which will overcome circuit un-
balances and will provide balanced output.

The complete control eircuit is shown in Fig. 3.
The 6AL5 phase detector provides a d.e. out-
put voltage of either positive or negative polarity
dependent upon the resonant frequency of the
antenna system in reference to the transmitter
operating frequency. This output voltage is ap-
plied to the grid of:a d.c. amplifier, Vya, Fig. 3.
V7ua i8 cathode-coupled, by way of ecathode re-
sistor Rs, to Vap, and the plate circuits of both
sections of V3 ure directly coupled to the grids of

16

Ly — Approx. 34 turn No. 16 wire, over center of I,
Lz—20 turns No. 18 enameied wire close-wound,
center-tapped on $4-inch bakelite rod.

11, Is — Green and amber !3-inch indicator lamps.

Ki, Ke—S.p.d.t. plate-circuit relay, 10,000 ohms
) { Potter-Brumficld LB5).

St — 3.pole 1-position rotary switch {Mallory 3231.]).

the control tube, V3. In order to provide d.e.
voltage amplification, direct interstage coupling
is necesgary. This arrangement places the entire
plate potential of Vs and Vas on the respective
control grids of 1’3, Under conditions of antenna
resonance, the phase detector provides approxi-
mately zero volts output, and sensitivity control
3 is adjusted to the point where the static plate
current of V3a and Vi will not hold relays K
and Ky in the energized position. This adjustment
places the cathodes of T3 at a more positive po-
tential than their respective control grids, this
bias being of such magnitude us to approach
plate-current. cut-off.

Following adjustments of balance and sensi-
tivity, any slight change in phase detector out-
put will cause cither Ky or Ky to operate, causing
the tuning motor to rotate in one direction or the
other,

Maitching Antenna to Line

It is necessary that the transmission line from
the transmitter to the loaded antenna be made
relatively flat if smooth indication and operation
is desired from one band edge to the other. This
may sound like a difficult task, but the adjust-
ment may be made with very little equipment
or effort. It essentially requires that the loaded
antenna at resonance present the same load to
the transmission line as a noninductive resistor
equal in resistance to the characteristic imped-
ance of the transmission line. Providing no more
than 20 watts of power is made available at the
base of the loaded whip, ten 500-ohm 2-wuit

QST for



eurbon resistors may be placed in parallel to act
as a dummy load for RG-8/U cable. The imped-
ance-matching system utilized with this antenna
consists of a plug-in coil, Ly, Fig. 4, mounted
on the remote tuning unit, and connected from
the input side of the variable loading inductor,
Li, to the automobile body. A satistactory ad-
justment may be made by establishing normal
transmitter loading with the dummy load, then
switching to the antenna system and, while
maintaining antenna resonance, adjusting the
matching inductance for identical load condi-
tions. It will be found that a difference of as
much as one quarter turn will have considerable
effect on loading and the proper impedance
mateh, A 6-turn coil 114 inches in diameter, 2
inches long, was found satisfactory for this par-
ticular installation when operating in the 75-
meter band. The cireuit for the remote tuning
unit is shown in Fig. 4 and a photograph of the
unit is also included.

General Design

This system containg two basic units:

1) The control unit consisting of a 4 X 4 X
2-inch box mounted beneath the instrument
dash, and containing all detecting and control
circuits and eomponents other than the motor,
the motor-reversing relay and the impedance-
matching and variable inductors. All components
associated with the control unit are mounted
within the box with the exception of the three
vacuum tubes. These are mounted on the rear
lip of the unit to afford adequate circulation of
air.

2} The remote tuning unit is located in the
automobile trunk, adjacent to the base of the
loaded whip. It contains the variable series in-
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F ig o — W iring diagram of the motor-driven tuning
section. Ly is the variable portion of the whip loading
coil. A variable inductor from a itary (‘ommand
transmitter is used. Lz is a matching inductor. K is a
6.volt d.c. d.p.d.t. relay (Guardian 200-5). The motor
is a 6-volt defroster motor. The antenna terminal should
be connected to the base of the whip with the shortest
possible lead. L2 should have a solid connection to the
frame of the car, See text for further details.

ductor, impedance-matching inductor,
motor and motor-reversing relay.

The front panel of the control unit containg a
three-pole four-position rotary switch, S;, Fig. 3,
and two pilot-light assemblies, I; and Is. The
switch selects the mode of operation, and the two
pilot lights indicate the resonant condition of
the antenna. When the right-hand lamp, Iy, is
lighted, it indicates an inductive antenna, and
when the left-hand lamp, Iy, is lighted, & capaci-
tive antenna is indicated. Providing the system
is properly adjusted, a resistive antenna will be

tuning

Motor-driven antenna-tuning unit. The plug-in inductor is the matching inductor shown in Fig. 4. This unit is
placed in the trunk of the car, as close to the base of the antenna as possible.
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indicated by both lamps being extinguished.

The three-pole four-position switch utilizes
the four positions as follows: (1) off, (2) auto-
matic tuning, (3) manual increase inductance,
and (4) manual decrease inductance. During
normal operation, the switch will be left in
Position 2 except on 10, 15, and 20 meters, where
the antenna bandwidth is sufficiently broad that
automatic tuning is not necessary. In this case,
the switch may be left in the off position. When
QSYing from one end of a band to the other, it
is not necessary to keep the transmitter on the
air while waiting for the antenna to be tuned to
resonance. While on automatic position the VFOQ
may be adjusted to the desired frequency, the
transmitter output tank adjusted to resonance
and note made whether the antenna is inductive
or eapacitive as indicated by the two pilot lights.
The transmitter may then be taken off the air
and the control switch placed in one of the two
manual positions for an approximate adjustment
of the series inductance. The switch may then
be veturned to the automatic position for an
exact antenna adjustment.

Construction

Inductor Ls, Fig. 3, consists of 20 turns of
No. 18 enameled wire close-wound and center-
tapped on a %g-inch bakelite rod. Iy is formed
of No. 16 wire and consists of a 34-turn loop
about Ly This provides an optimum value of
coupling for 25-50-watt transmitters. Although
the coupling between L; and Lg is not critical,
it should be reduced as higher transmitter power
is employed. A slight change of coupling may be
found necessary with different installations.

To facilitate construction procedures, the con-
trol unit was ussembled and wired with both
4 % 4-inch covers removed. This simplifies the
task of assembling and wiring considerably. As an
aid to simplification it is recommended that wires
be cabled together where practical, even though
it may require greater lead length. Where no
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The eontrol unit is assembled
ina4 X 4 X 2-inch box. The
tubes are mounted at the rear,
the antenna and transmitter coax
connectors on the side, and the
switch and indicator lamps on the
front.

critical circuits are involved, cabling will greatly
limit the congestion which is unavoidable with
a unit of this size. Of course, the leads to Ly and
Ls should be kept short and direct.

The tuning motor was originally an auto-
mobile defroster motor purchased at a used
auto-supply store for $1.00. It was disassembled
and leads brought out for connection to the
d.p.d.t. reversing relay. Six- and 12-volt d.c. mo-
tors may be wired in a number of ways. Fre-
quently, the armature is connected between the
fwo fields, and the combination placed in series
across the automobile battery. In this case the
most sitaple way to provide a reversal of rotation
is by reversing the armature connections in
respect to the field windings. In other cases a
field reversal may be more simply accomplished.

The gear reduction unit was taken from a
PE-101 dynamotor where it was originally used
to operate an automatic kever. The variable in-
ductor, Ly, Fig. 4, was taken from a military
Command transmitter. All other components are
of standard manufacture and readily available
at most radio supply houses. A simple replace-
ment for the entire antenna tuning unit would
be a motor-driven variable inductor which is
available commercially.

Power for the automatic mobile tuner is taken
directly from the mobile transmitter. The fila-
meuts are not switched on or off within the unit
itself, but are taken directly from the transmitter
filament switch, The unit requires 0.9 amp. at
6 volts and 200-400 volts at approximately 15
ma. Satisfactory sensitivity may be realized with
voltages as low as 200, although an increase in
Li-Le coupling may be found necessary. Voltages
over 400 should be avoided because of possible
cathode-to-heater break-down in V3.

Adjustment

Provided the antenna system has been prop-
erly matched to the transmission line in use, the
(Continued on page 118)
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Vertical Multiband Antennas
Two Practical Systems with Coax Feed

BY L. L. TAYLOR,* WSLVK

o The radiation angle from a vertical
antenna will be satisfactory for long-
distance work over about a 3-to-l fre-
quency range if the proper antenna
length is used. This article offers a solu-
tion to the more difficult problem of
feeding such an antenna with e¢oax,
without excessive loss in the feeder.

that provides optimum performance with
respeet. to matehing a transmission line,
systems can be devised which are compromises
and can be made to perform fairly well on
several bands. This article describes two such
vertical antennas, one of which performs quite
well on the 10-, 11-, 15-, and 20-meter bhands,
the other on the 15-, 20, and 40-meter bands.
It is pointed out in The ARRL Antenna Book!
that vertical antennas do unot make satisfactory

! LTHOUGH there is no simple multiband antenna.

0
50 100 150, 200 250 300
MILLIVOLTS /METER

Fig. I-- Vertical-plane firld patterns of vertical
antennas for several values of antenna height, The field
iutensity is expressed in millivolts per meter at a dis-
tance of one mile for one kilowatt input. Perfectly con-
duecting ground and zero loss resistance are assumed,
From Kraus.2

multiband antennas because their angle of radia-
tion increases with frequency. This is true except
for the region where the vertical antenna is less
than (.64 wavelength long. Between 0.2 aud
0.64 wavelength long the radiation angle de-
creases as frequency inereases. This is shown in
Fig. 1, which is a field-intensity plot in the
vertical plane of a vertical antenna for three
different frequencies. These curves assume zero
loss resistance in the antenna and a perfectly
conducting ground plane. The actual value of
resistive loss in the untenna will merely shrink

#319 SummitWSt,, Granville, Ohio.

1 The ARRL Antenna Book, page 186, bth edition,

21, D. Kraus, Antennas, page 317; McGraw ITill Book Co.

3 Bdward C. Jordan, Electromagnetic Waves and Radiating
Systems, pages 482 and 483; Prentice-Hall, Inc.
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 Fig. 2— Input resistance vs. length in wavelengths
for vertical antennas of three different length-to-diame-
ter ratios, From Jordan.3

the curves slightly but not distort them. A lossy
ground plane such as earth will affect the curves
at extremely low elevation angles, which will
shorten distances for ground-wave propagation,
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 Fig. 3~ Input reactance vs. length in wavelongths
for vertical antennas of three different diameter-to-
length ratios, From Jordan.?
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~-CURRENT VARIATIONS

ALONG ANTENNA-—
_ "y
\ Y

--| ’4— 0=61n.

\
A
A}
\

]
|29F1.108In,

JAs Fig. 1 - Vertical antenna

[ " P A for 7, 11 and 21 Me.

f=745Mc. f=14.15Mc. f=21.225Mc.
95217\ §=.430 {26458
Z=25-j20 2=465+{0 £:40-i85
SERIES L (IF USED)=45ph. VSWR=93
YSWR WITH SERIES L=2.I: NO SERIES L
VSWR WITHOUT SERIES L=2.5

(A) (B)

but will not affeet the shape of the curves at
uangles used by amateurs for sky-wave propa-
gation.

The main objection to an antenna which is
operated at different points in this (.64~ to 0.20-
wuvelength region is the radical change in input
impedances between the bands where the antenna,
is current fed and the band where the antenna
is voltage fed. By using a simple construction
technique the amateur can approximate a eylin-
drical antenna of low enough length-to-diameter
ratio to reduce materially these vuriations in
impedance. Figs. 2 and 3 show the manner in
which input resistance and reactance of a vertical
cylindrical antenna vary with frequency in the
tegion where the untenna i3 less than 0.65
wavelength long, and for antenna length-to-
diameter ratios of 60:1, 100:1, and 5620:1. A
length-to-diameter ratio of 5620:1 is equivalent
to 30 feet of No. 14 wire.

Practical Antennas

If the vertical antenna can be erected close
enough to the rig to minimize transmission-line
losses, the two antennas deseribed here cun be
made to operate very satisfactorily. Fig. 4 shows

)ERlES L {IF USED)= 64ph
VSWR WITH SERIES L=L3
VSWR WITHOUT SERIES L=5 5 ‘

(€

% 20.9-foot, antenna with a 60:1 effective length-
to-diameter ratio that operates very well on 10,
20, and 15 meters. The current dJistribution
along the antenna at the center of each band
is represented by the dotted lines. The values
of input impedance, optional series inductance
which may be used to cancel out the vapuacitive
component of the input impedance, and the
voltage standing-wave ratio with and without
the series inductance, are all given for the
center of each band. The vas.w.r. values are
for the case. where the antenna is fed with 52-ohm
coaxial eable. With this antenna the scries
inductance makes very little difference in cable
Ioss: for example, at 7.15 Me. the loss in 100
feet of RG-8/U cable without the inductance
would be 0.62 db. and with the induectance it
would be 0.55 db. At 21.225 Me. the loss without
the inductance is 1.9 db. and with the inductance
it is 0.83 db, If this antenna is to be used ex-
tensively on 20 meters, the length of the feed
line is of special importance, With the 9-to-1
v.s.w.r. which exists on 20 meters; the loss in
100 feet. of cable will be 2.3 db. This will have
the same effect s reducing a 100-watt rig to about
6 watts. With 50 feet of cable the loss will be

CURRENT VARIATIONS ~{[+-D-255tn
ALONG ANTENNA —- - >
N W, N T
\ N A v
\ \ \ |
\ \ \ \
1 \‘ 4 :
\ 22F1
! ' ! 13 In.
1 ; '
! ! 7 i
f { / /
! /l e /
/ J ’
I /" s/ - e
£=14.15Mc. £221.205 Me. £727.0Mc, £=28.85 Mo,
§=.319) 1=478% 2261 X 12,65 %
£:70+]80 22590+j0 #<100-]225 268180
SERIESC (IF USEDI140ppt. VSWR=(1.3:1 SERIES L (IF USED)=L32 ph. Jemss L (F USED)=1.0ph.

VSWR WITH SERIES C=1.35:1
'YSWR WITHOUT SERIES C=3.6:
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NO SERIES LORC  VSWR WITH SERIES L=21
VEWR WITHOUT SERIES =12

YSWR WITH SERIES L=L3:
VEWR WITHOUT SERIES Lelll

© ()]

Iig., 5 ~ Vertical antenna for 11, 21, 27 and 28 Me.
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1.3 db., und with 25 feet of cable it is 0.7 db.

A vertical antenna for the 20-, 15-, 11~ and
10-meter bands is shown in Fig. 5. This antenna
is 22.16 feet. long with a 100:1 effective length-to-
diameter ratio. The series condenser for use on
200 meters is rvelatively unimportant and may
be omitted as it only reduces the loss in 100
feet of RG-8/U from 1.2 db. to 0.75 db.; how-
ever, on 11 and 10 meters the series inductance
should be used unless a very short run of eable is
used between the rig and the antenna. The loss
on 11 and 10 meters is 3.7 and 3.6 db.. respec-
tively, for 100 feet of cable without inductance,
and that loss is reduced to 1.2 and 1.0 db., respec-
tively, when the series inductance is used.

Construction Notes

The construction of the antenna is fairly
simple, as shown in Fig. 6. The box construction
with length D on a side approximates a cylindrical
antenna of diameter . The diameter of the
four vertical wires is not critical, but should be

SPRING TOP SUPPORT
{NSULATOR—— . !T—'
45° OR LESS H B“E%BEE)
{ToP & BOTTOM —Hé—
i
SECTION A-A
{ENLARGED)

A A D=61n FOR 40-20-15 METER ANT.
D=2.7 In. FOR 20~-15-11-10 METER ANT.

2
1729F 110810, FOR 40-20-15 METER ANT.
2=22Ft. 2l FOR 2045-11-10 METER ANT.
SERIES INDUCTANCE OR
CAPACITANCE {IF USED)
INSUL. -

COAXIAL CABLE

GROUND RADIALS

Fig. 6 — Physical construction of antennas.

as lurge as possible to reduce resistive loss. No.
14 wire is satisfactory and was used by the
author, but a larger size would probably be an
improvement. Either solid or stranded may be
used.

The separators are not critical and may be
plastic or treated wood. The spacing of the
separators is dependent upon the tension used
on the antenna; the more tension used the fewer
geparators needed. The author used ten separa-
tors for each antenna. The spring used at the
top to provide the tension was an over-sized
sereen door spring obtained at the loeal hardware
store.

The series inductances can be wound on any
convenient low-logs form, and the size of wire,
number of turns, spacing, and eoil diameter
may be picked to fit the specific instalation.

4 The Radio Amateur's Handbook, page 545, 30th edition;
page 543, 31st edition.
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The ARRL Lightning Calculator or any available
coil table such us the one in 7'he Radio Amateur’s
Handhook* may be used to wind the inductance
required. The author found that No. 12 wire
on a Yg-inch syothane tube will work satis-
factorily. The coils, if used, must be placed in o
waterproof box and a stepping relay used to
select the correet enil for each band, or to short
out the coil(s) where none are required. The
cable short, conneeting it directly to the antenna
and not using any series reactance.

The use of ground radials is important, as
with any vertieal antenna.. It is recommended
that 4 or more buried radials be used and that
they be more than !y wavelength long at the
lowest frequency to be used. The author has
found that four 50-foot sections of aluminum
clothesline running at right angles from the
base of the antenna work very satisfactorily.
One of these radials runs in one window of the
basement of the house, along the basement
ceiling and out the opposite window. In addition
to the radials, a fong (6 feet or longer) ground
rad should be driven into the ground at the base
of the untenna and connected to the junction of
the radials and the outer conductor of the coax.

The anteuna may be held up by any suitable
means, but the most convenient, in most cases,
will probably be a clothesline running between
two suitable supports such as two trees, a tree
and the house, ete,

It must be remembered that, as shown in Fig.
1, the vertical antenna has 4 low radiation angle;
therefore, don’t expect it to perform well at
short ranges where a high angle of radiation is
needed. The author has a horizontal dipole 35
feet above the ground for use ou 40 meters. This
antenna outperforms the 40-20-15 vertical when
working nearby stations (30 to 200 miles) but
when the band is open the vertical puts the
dipole to shame.

Silent Keps

1 18 with deep regret that we record the
L passing of these amateurs:

WIAHY, ex-1FX, Stephan A. Griffin, Livermors
¥alls, Ale.

W2JBN, Andrew H. Kulin, Orange, N. J,

W4AQN, Harry (. Jones, sr., Harriman, Tenn.

W4CZZ, Hubert Seeds, St. Petersburg, ¥la,

W5HHGP, Raoul 8. Dossman, San Antonio, Texas

W5HKOP, Annie L. Porter, Kenedy, Texas

W5TCI, Joseph B, Watson, Vicksburg, Miss,

KBEQD, Pau! Farmer, Gardena, Calif.

W6EKOV, Louis ¢, Lamberson, Antioch, Calif.

WEKTY, Roy Wheadon, South Gate, Calif.

W6VJIQ, John L. Fredenburgh, Alpine, Calif.

W6YIL, Walter I, Brown, jr., Venice, Culif,

W6YXI, Josephine N. Fredenburgh, Alpine, Calif.

W7VKE, Mareus M, Durham, Rigby, Idaho

WSLWG, Ross E. Dixon, Alliance, Ohio

WBROX, George Sangrik, jr., Cleveland, Ohio

VELEA, Clarence k. Roach, Halifax

DLAND. Georg Kohlgruber, Gummersbach

DL3PO, Anton Plabst, Einfang

SM5SWL, Hans F, Kliaeson, Stockholm

VPOF, Richard Fox, Saint Davids Island, Bermuda

21




Six Meters for the Beginner
Part I — The Nature of the Band

BY EDWARD P. TILTON, W1HDQ

XPERIENCE on the 2-meter band since Novices
E appeared on the scene has shown us what
makes the wheels go around in amateur
radio. Today we find Novices and former Novices
almost everywhere, enjoying what the band has
to offer. Hundreds started on 2 as WNs or KNs
and, liking what they found, have stayed there
- after graduating to General Class status. This
has been fine for 2-meter activity, but in at~
tracting the lion’s share of all v.h.f.-minded
beginners, the 2-meter band has left its next-
lower neighbor, the 50-Me. band, with very
little new blood.
The drive of the newcomer ig vital to the
growth of our hobby. Wherever he congregates,
things happen; there is no substitute for his

MAKE THE WHEELS
I? GO 'ZOUND
e

boundless enthusiasm. It was with this thought
in mind that the ARRL Board of Directors
endorsed the proposal to open the 50-Mec. band
to Technician licensees. Let's look over the
characteristics of this recently somewhat-neg-
lected band, and see what it has to offer the
fellow who is just breaking into the game, at
either the Technician or General Class level.

Why Starton 67

In v.h.f. vircles, activity begets activity. Noth~
ing discourages a potential v.h.f. operator more
than to listen in and hear no signals. “There’s
nobody here,” he councludes, “why should I go
on?” But if he tunes across the band and hears
people talking together he concludes that some-
thing interesting is going on, and he feels the
urge to join in.

What the casual tuner-inner may misunder-
stand about the 50-Me. band, if he finds it un-
oceupied at the moment, is that it is uot always
quiet. There are 6-meter men scattered all across
the country who wouldn’t give up the band for
anything else in ham radio. They watch the
band constantly. Perhaps yvou don’t hear them
for-weeks at a time, but they're around. Just
let 4 sign of DX show up and they’ll be in
there soon enough. Others crawl out from under
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their rocks for every v.h.f. contest, and disappear
promptly again when the party is over.

These are the old-time v.h.f. men, mostly.
They have u wonderful time on 6, but their
kind of operating is by no means enough to make
things interesting for the beginner, or even the
casual old-timer. Most hains want merely to talk
with someone — and 6 i8 fine for that too, or it
eould be if more stations used it for that purpose.
In fact, there is probably no better band in all
the spectrum for friendly rag-chewing over dis-
tances up to 50 miles or more. It may not provide
the strongest signals, or the best DX, but it
certainly does afford the most consistent cotn-
munication, within its reliable range, of any
band we have.

The 50-Me. band is in-between territory. It
has the reliable coverage of higher v.h.f. bands
and, like them, it iz almost entirely free of
serious interference problems. Yet it is low
enough in frequeney so that the ionosphere gets
into the act now and then, opening the band
up for DX that may be international or even
world-wide in scope. Hssentially, though, it is
a local or extended-local band, for the DX is
available only a small percentage of the total
time each year. DX on 6, then, should be re-
garded as a spice, added oceasionally to a satisfy-
ing daily fare, and not as an end in itself.

Even if we ignore DX entirely, the 50-Me.
band has much to interest the beginner. You
don’t need high power, or a tremendous antenna.
You'll never have to peel the signals off in
layers to get at the fellow you're trying to work.
Equipment ig simple to build, and easy to get
going. Plenty of operators have enjoyed working
on 6 with as little us 5 watts input, and the na-
tional average is probably well under 100 watts.
Transmitters running more than 300 waits are
a distinet rarity on 50 Me. You may want to
build a converter, to get the best possible
reception, but a first-class job can be made with
as few as two tubes. Circuitry and adjustment,
procedure are of elementary simplieity, as future
articles of this series will show.

Propagation at 50 Mc.

You'll have more fun and work more stuff
on 6 if you acquire at least a nodding acquaint-
ance with the ionospheric and atmospheric
factors that affect your coverage. Knowing some-
thing of what to expeet, and when, is at least
half the battle.

Oune thing you'll notice right away is that
signal strength from stations other than locals
varies with the weather, and with the time of
day. Stronger-than-pormal signals, =@t 50 to
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200 miles, and occasional reception up to 300
miles or more, result from bending of the trans-
mitted wave as it passes through a boundary
between air masses of differing temperature and
humidity characteristics. If warm moist air over-
runs cold dry air we have the right condition
for this kind of bending. It happens fairly often;
daily, in fact, in warm weather, especially in
areas adjacent to large bodies of water. Air-mass
movement on a continental scale (the sort of
thing you see recorded on the weather maps)
can produce this sort of “inversion” over very
large areas.

Good v.h.f. conditions lying along large-scale
air-mags boundaries can develop at any season.
This helps keep life interesting for the v.h.f. man
during the winter months. A likely sign that
favorable factors are present is the increasing
high cloudiness that follows a period of fair calm
weather. The barometer will be fairly high and
steady preceding the good period, and it is
probable that there will be a slow-moving “low”
somewhere a few hundred miles to the west.
Signals are usually strongest in the early daylight
hours, and around sundown, though varying
weather conditions may upset this schedule.
Watch the weather maps presented daily on
many television stations, or check those appear-
ing in the newspapers, and you'll soon develop
the knack of telling when things are going to be
hetter than average on the v.h.f. bands.

Ionospheric DX is less predictable, at the
present state of the art, but we know in a
general way when it is most likely to show up.
The most frequent form results irom the re-
flection of the wave by scattered areas in the E
region of the ionosphere, some 50 miles above
the earth. It can happen any time, but it is
most frequent in the early summer months.
There is a less-pronounced period in late Decem-
ber and early January.

Sporadic-E skip, as it iz most commonly
known, is one of the 6-meter operator’s real
thrills. Signals appear suddenly, out of nowhere,
and frequently rise to amazing strength. They
may stay in for only a few minutes at a time,
or the band may remain open for hours. Oe-
casionally in June or July there may be DX
signals around the clock. Signals are commonly
heard over distances of 500 to 1200 miles, though
dense ionization may bring the minimum skip
distance down to 300 miles, or even less. Multiple
reflections also extend the range to as much as
2500 miles, on oceasion. 1t is thus possible for
an alert 50-Me. operator to work all states, and
at least ten have qualified for the special certifi-
cate award that ARRL issues in recognition of
this accomplishment.

Reflections from the auroral region offer an-
other means of working beyond the normal
range on 50 Me. If you see ““Northern Lights”
on a clear night, aim your 6-meter array in that
direction and you're likely to hear the weirdest-
sounding signals you ever imagined. Voice or
any other form of modulation is sure to be badly
distorted, and may be completely unreadable,
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making c.w. the only usable means of communi-
cation. Auroral conditions develop most often
in the early evening, but they may show before
sundown, 8o you have to wateh radio conditions
to eatch all the opportunities. The distances over
which auroral etfects are noted extend from a few
miles to as much as 800,

Around the peak of the sunspot cycle there
is a chance of 50-Me. DX of world-wide pro-
portions. Between 1946 and 1950 many trans-
atlantic and transpacific contacts were made, and
North American stations worked several South
American countries on 6. It may seem hard to
believe, in these days when 28 Me. is dead most
of the time, and 21 Me. only partially open, but
working infernational DX was quite a sport on
50 Me. in the spring and fall months of those
years, Distances of 2500 to 5000 miles were
common, and contacts were made with as little
a3 3 watts input! An almost unbeatable record
of 10,500 miles was set in 1947,

So vou see that just about all the factors
that affect lower frequencies influence 50-Me.
communication at times, and in addition, it
responds to weather variations. As propagation
seldom remains stable for more than a few hours
at a time, it is hard to say just what ‘“normal”
conditions really are. Perhaps it is better to talk
in terms of minimum distances, rather than
average, if we want to establish what the po-
tential 6-meter operator may be able to work.
Suppose you're going to run 50 to 100 watts
input. You don’t have room for a big tower, so
you're planning to put up a 2- or 3-element
rotary that won’t stand out among the TV
antennas. It will be no more than 50 feet above
ground — perhaps less. What can you expect to
do on 6?

Unless you're completely surrounded by nearby
bills much higher than your antenna, you should
be able to work at least 50 miles consistently,
with stations similarly equipped. If you have a
reasonably open location (not necessarily a high
one), so that your antenna ‘‘sees” a horizon
several miles away, your reliable operating radius
should be at least 100 miles, and you should get
in some contacts up to perhaps 200 miles when
weather is favorable. If you have a hilltop site,
and plenty of hams seem to manage it, you will
find it possible to keep reliable schedules with
well-equipped stations out to 200 miles or more,
and 300-mile stuff will not be uncommon.

MOST TUBES
WORK WE L OM
50 mc.

These very rough figures apply to tropospheric

conditions only. Results in aurora or sporadic-£
work are affected far less by the characteristics
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of your location. In either department, the sharp
operator in a “poor” v.h.f. location may do just
about as well as his more fortunately-situated
fellows.

Equipment

The 50-Mec. transmitter need not be greatly
different from gear used on lower bands. Most
currently-used tubes work well on 50 Mec., and
only a little attention to layout is needed to
make an efficient r.f. section for 6. Any recent
edition of The Radio Amaiewr’s Handbook will
give vou practical ideas, or there are units you
can duplicate, purt for part, if you like.

Receiving may be more of a problem. As most
hams buy, rather than build, when it comes to
receivers, the lack of suitable ready-made gear
has kept quite & few hams from enjoying 6 in
recent years. Several commercial receivers have a
“50-Mec. band” but few of them do a passable
job. There are present indications of a change
for the hetter, but you may have to build your
own “front end” if you want to receive as far
148 you can transmit. If your receiver is the single-
counversion variety, and nearly all more than two
years old are, it probably won't “have it” for
50-Me. work, without a converter. A few double-
conversion jobs on the market show fair 50-Me.
performance, but all are in the higher-priced
brackets.. If your receiver is low- or medium-
priced you're sure to need a converter, even
though the receiver dial does indicate 50-Me.
coverage,

Fortunately, construction and adjustment, of
a 50-Mec. converter need frighten nobody. And
if your receiver is in good working condition it
doesn’t make too much difference if it happens
to be 15 years old, or one of the low-budget
jobs. The Handbook can be your guide as to
converter designs, and we have some new units
in the works here in the ARRL lab. They will
be tailored to the beginner's needs, and you'll
be seeing them soon in QST

The antenna is probably the most important
part of the 50-Me. station. Investment in the
untenna system will yield greater returns than
time and money spent elsewhere in the 6-meter
station. You ean work a radius of 25 miles or
sy with an indoor folded dipole, but you'll
never know how much fun the band can be until
you pui up something better. In these davs of
inexpensive TV rotators and arrays on every
roof, & B-meter beam is within the