~ May 1955
50 Cents

55¢ in Canada

gy




- ADD HIGH FIDELITY
L 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” yvou 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, 7% 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 level
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 333 and 45 rpm.
Model 84D.

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

With Sapphire Stylus. Net: $ 9.60

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

[ ] ®
Yyorcse
ELECTRO-VOICE, INC.* BUCHANAN, MICH.

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



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

ONE tube or push-pull, the 6BGG-

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

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 6BGG6-GA is factory pulse-tested
at absolute maximum voltage.

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.

Your local G-E tube distributor has
the new Service-Designed 6BGG6-GA.
See him today! Twbe Department,
General Electric Company, Schenec-
tady 5, New York,

GENERAL ELECTRIC

166-183



NUW... Optial, Equipimet Combivation

for COLLINS KWS-1 AMATEUR TRANSMITTER

Collins KWS-1 incorporates the most advanced design features
ever offered in an Amateur transmitter — new compactness,

new ease of operation, and optimum performance on
SSB, AM and CW.

=l

This new Collins transmitter will soon be

available as a complete ready-to-operate
kilowatt or as individual sub-units as
listed below.

@ KWS-1 Transmitter complete $1,995.00

® KWS-1K Transmitter similar
to KWS-1, less high-voltage
power supply and PA tubes___.. 1,225.00

e 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 later converted to
a KWS-1_ e 895.00

KWws-1K

@ 367A-2 Power Amplifier Kit

includes all components, ex-

cept two 4X150A tubes, to con-

vert the 32W-1 to a KWS-1__ 215.00

e 428A-1 High-voltage power
supply for KWS-1, completely
assembled and wired__.__.___ 700.00

® 428A-2 high-voltage power
supply similar to 428A-1, ex-
cept supplied in kit form_____. 545.00

32wW-1 P

See your nearest Collins Distributor for additional information.

KWS-1 Transmitter

COLLINS RADIO COMPANY e Cedar Rapids, lowa m@a
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The enemy attack will allow no time for the development of advanced commu-
nications systems ... »o time to further perfect electronic equipment for defense
or swift retaliation ... no 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 7o 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.

o
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!

3700 - 3750 Kcs. 5295

7175-7200 Kcs.

o

EXPORT SALES: Royal National Company,

QRM 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
standard since 1934. You can’t miss on
a PR.




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 aiso desired by SCMs for inclusion in QST. ARRL Field Organizationstation appointments are
available in the areas shown to qualified League members. These include ORS, OES, OPS, OO and OBS, SCMs also desire
applications for SEC, EC, RM and PAM where vacancies exist. 4/l amaleurs in the United States and Canada are invited

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

ATLANTIC DlVlSlON

Ilinois

Eastern Pennsylvania

Maryland-Delaware-D. C.

Southern New Jersey
Western New York
Western Pennsylvania

BIP
wu RIL
2BG
W2sJv
W3INCD

W. H. VV nd R 1, Box 300
W, 3707 Woodbine Ave.
lerbert C. Brooks 8(X) Lincoln Ave.

Edward Graf 31 King St.

K. M, Heck RFD 1

Indiana
Wisconsin

WOVIX
WOBKI
WORQ

<silbertaville
Raltimore 7, Md.
Palmyra
Tonawanda
Sharpasville

CENTRAL DlVlSlON
(.eorge Schreiber 239 S. Scoville Ave,
Cieorge H, Graue 224 Home Ave.
Reno W. Goetsch %29 S. 7th Ave.
DAKOTA DIVISION

North Dakota
South Dakota
Minnesota

QOak Park
Fort Wayne 6
Wausau

Earl Kirkeby ox 12
J. W. Sikorski 1900 South Menlo Ave.
Charles M. Bove 161134 E. Lake St.

DELTA DIVISION

Arkansas
Louisiana
Misgissippi
Tennessce

Drayton
Sioux Falls
Minneapolis 7

Owen G. Mahafiey ox 157
Thomas J. Morgavi 3421 Beaulieu St.
ulian G. Blakely 104 N. Poplar St.
arry C. Simpson 1863 So. Wellington St.

Kentucky
Michigan
Ohio

W4sB1
WSRAE
WBAJW

GREAT LAKES DIVISION

Springtown
New Orleans 20
Grecnville
Memphis

Robert E. Fields
Thomas G. Mitchell 400 Liberty

John K. Siringer 2072 Clague Rd.
HUDSON DIVISION

}r:‘;astem New York

. Y. C.& Long Island

Northern New jersey

WalLl
W2VBT
W2V()R

331 Central Ave., (Kentucky side) Williamson, W. Va.

Buchanan
Cleveland 26

Stephen |. Neason 794 River St.
Carleton L. Coleman P.O, Box 1011
Lloyd H. Manamon 709 Seventh Ave.

lowa
Kansas
Missouri
Nebraska

were
wéiCcV
W@GEP
WaCBH

Yroy
East Hampton, L. I.
Asbury Park

MlDWESTDlVlSlON
William G. Davis 3rd &
Earl N. Johnston 624 Roosevelt

ames W. Hoover 13 \andrmgham Lane
loyd B. Campbell 203 W. 8th S
NEW ENGLAND DIVISION.

St.

¢ unnecticut

Maine

Eastern Massachusetts
Western Magsachusetts
New Hampshire
Rhode Island

Vermont

\V’l EEW

Mitchellville
Topeka
Ferguson 21
North Platte

Milton E. Chatice 53 Homesdale Ave.
Bernard Seamon 73 Middle St.
Frank L. Baker, jr. 91 Atlantic St.
Oshorne R, Mcl\eraxhan 22 Mutter St.
Harold J. Preble Route 4

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

Alaska
Idaho
Montana
COiregon
Washington

Southington
Wiascaaset

North Quincy 71
Easthampton
Concord
Providence 6
Newport

Dave A. Fulton Hox 103

Alan K. Ross 2105 Irene St.

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

Victor S. Gish 511 East 71st St.

PACIFIC DIVISIO

ada
Santa Clara Valley
K ast Bay
Francisco
Sacramento Valley
San Joaquin Valley

KHGAED
w1y
W6WGO
WGORLB
W6GGC
W6) DN
W6GIW

Anchorage
Boise
Billings
tortland
Heattle 5

N
Samuel H. Lewbel 0. Box 3564
ay T. Warner 339 Birch St.

R. Paul Tibbs 1946 Harmil Way
Cyuy Black 281 Loucks Ave.
Walter A. Buckley o
Harold L. Lucero
Edward L. Bewley 121 East Olive St.

OANOKE DIVISION

North Carolina
South Carolina
Virginia

West Virginia

Honolulu
Boulder City
San Jose

Los Altos
%an Francisco
Dmnsmuir
Turlock

R
( harles H. Brydges 3246 Sunsct Drive
T. Hunter Wood 1702 North Rhett Ave.
John Carl Morgan ~/0 Radio Staton WFVA
Albert H. Hix 1013 Belmont St.
ROCKY MOUNTAIN DIVISION

Wyoming

WaCcDX
WIUTM
W7PKX

Charlotte
North Charleston
Fredericksbur

Forest Hills, Charleston 4

Karl Brueggeman 1945 Kedrng

Floyd L. Hinshaw 165 East 4th, North
Wallace J. Ritter P.0O. Box 79
SOUTHEASTERN DIVISION.

Alabama

Eastern Florida
Western Florida
Georgia

W4aMI

) W4NS
West Indies (Cuba-F.R.-V.1) KP4DJ

Canal Zone

KZSRM .

Lenver
Bountiful
Sheridan

Joe A. Shannon

John W. Hollister 3809 Springfield 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 Diego
Santa Barbara

Ciottondale
Jacksonville
Pensacola
Decatur
Urb. Truman,

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

Howard C. Bellman 973 Mayo St.
Albert Steinbrecher RED S, Box 800
Don Stansifer 4427 Péscadero
William B, Farwell 96 Grapevine Road

Northern Texas
Oklahoma
Southern Texas
New Mexico

[.os Angeles 42
Tucson

San Diego 7
Oak View

WEST GULF DlVISlON

T. Bruce Craig 1706-27th

Dr. Will G. Crandall State Veterans Hospital
Morley Rartholomew Box 65

G. Merton Sayre Rox 625

CANADIAN DIVISION

Maritime
Ontario
Quebec

Albert

ersh Columbia
Yukon

Manitoba
Saskatchewan

VEIOM
VE3IA
VE2GL
VE6M

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

L.ubbock

sulphur

Austin

New Mexico Military
Institute, Roswell

Douglas C. Johnson 104 Preston St.

G. Eric Farquhar 16 Pmerald Crescent
Gordon A. Lynn R.R. No.
Sydnc{i’rdone- 10706-57th Ave.
Peter Intyre 981 West 26th Ave,
lohn Polmark

109-13th, N.W
Harold R. Horn 1044 King St.

Halifax, N. S.
Burlington, Ont.
Ste, Genevieve de
Pierrefands P. Q.
Edmontan, Alta.
Vancouver, B. C.

Portage {a Prairie, Man.
Saskatoon




PRAISED by amateurs

PZED by xrts |

PREFERRED by specialists

See us at the May

Parts Show, Conrad

Hilton Hotel, Rooms

No. 700-701, Booth
No. 575

Model $X-96 SELECTABLE
E SIDEBAND RECEIVER

|1a| licrafters

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

Covers Broadcast 538-1580 kc plus three S/W 1720 kc—34 Mg,

Precision gear drive dial system.

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

and full carrier transmissions.

Highly selective 50 kc I. F. system.,

CW operation with AVC on.

Delayed AVC.

Calibrated bandspread—*‘S"’ meter—double superhet,
® 10 tubes, 1 rectifier and voltage regulator.

77N
MR




" Technical Director -
38 La Sclle Ro_ c

Assistant Secreitmes.
+-JOHN HUNTOON WLV
-PERRY F; WILLIAMS WTUED
38 l.a Sutte Rogs

DIRECTORS

Canada
ALEX REID...........eivoonvvnnsn... VE2BE
2401 l.ogan Ave., St. Lambert, P. Q.
Vice-Director: Reginald K. Town......... VE7AC

2879 Graveley St., Vancouver 8, B.

Atlantic Division
GILBERT 1., (*ROSSL EY . W3YA
Dept. of E.E., Penn: tate Univ y
State O ollcxze Pu.
Vdce-Dtrector: (‘harles O. Badgett........ W3LVTF
725 Garden Road, (chnside. Pa.

Central Division
HARRY M. MATTHEWS.
0. 8th, \pringﬁel N
Vice-Director: (xeorgel Keith .
RFD 2, Box 22-A, Utlea, IIL

Dako ta Division

.W9uQT
W9QLZ

ALFRED M. GOWAN............... Vg)PHR
|012 South Willow A»e Sloux Falls, 8
Vice-IMrector: Forrest Bryant........... Woros

ant
6%40 Harriet Ave., Mlnneapolls Minn,

DeIta Division
GEORGE H. STEED. .. .....co00eu.. W5BUX
1912 Beech ht Pine Bluff, Ark.
Vice-Lirector: George 8, Acton.
Plain Deuling, La.’

.W5BMM

Great Lakes Division
JOHN H. BRABB..........
708 Ford Bidg., Detrol
I'ite-l)(rector Robert L. Davis
247 Highland A»e Salem, Ohlo
Hudson vaxuon
GEORGE V., (‘OOKP

’ico—/)irector Thoma.s J. Ryun, Jr....... \V2NKD
2339 Redwood Rd.. Scotcb Pluins. .J.
Midwest Division
WILLIAM J. SCHMIDT. ... ........ WQOZN
308 8. Vassar, Wichita, Kunsas
Yice-Iirector; James E.McKim........ WeMVG
1404 8. Tenth, Salina, Kansas
New England Division
PHILIP 8. RAND...................WIDBM
Route 58, Redding Ridze Conn.
Vice-Lotrector: ('layton (‘. Gordon. ...... WI1HRC
85 Kmerson Ave., Pltwneld Mass,
Northwestern Division

R. REX ROBERTS.........ccciveann W7CPY
%37 Park HI Drive, Billings, Mont

Vice-1)rector:

I’aci{ic Division

RAY H. CORNELL. ... .......c.c.uuann weJz
909 (,urtla St., Albany 6, Callf.
Vice-Director: Harry M. Iingwicht. ....... ‘W6HC
770 Chapman, 8an Jose 26, Callf.
Roanoke Division
P. LANIER ANDERSBON, JR........ W4MWH
428 Maple Lane, Danvllle, Va,
Vice-Director: Thendore P. Mathewson, . ..., W4FJ
110 N. Colonial Ave., Richmond, Va.
Rocky Mountain Division
CLAUDE M. MAER, JR............... WoIC
740 Lafayette st., Denver, Colo.
Vice-1irector: Walter M. Reed......... \WOWRO
1355 E. Amherst Circle, Denver, Colo.
Southeastern Division
JAMES P BORN, JR..............000. W4ZD

First he N.E., Atlanta, Ga.
Hte-/)irecmr Randall F. Smith......... W4DQA

902 Plaza Court, Orlando, 1.

South western Division

WALTER R, 08 . .o WBEKM
315 N. Overhlll Drive, lm:lcwood 3, Calif,

I’lce-/;irector Robert L. Hopper........ WeYXU
1327 Banta Crug, San chgo 7, Calif,
West Gulf Division

ROBERT E. COWAN.............cu... W5CTF
3640 Encanto Drl\e. Fort Worth 9, Texas
Vice-ixtrector: John I, skelton.,......... WS5SMA
1901 8t. andlsh br., Irvmx, ‘Texas




“It Seems toUs..”

FIELD DAY

One Saturday in mid-June of last year,
from their homes in C'anada, the U. 8. and pos-
sessions, eight thousand three hundred and
eighty persons,1 who otherwise appeared per-
fectly normal, disappeared into woodlands,
mountains and open fields carrying a little
food and clothing and a lot of radio apparatus.
There they set up two thousund and twenty-
six! separate transmitter-receiver combina-
tions operating independently of commerciul
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 opportunity 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
Lpple ‘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 isn’t
about to expire from old age. The tent will
have more leaks than last year, but we'll try
the para{f.n again and keep our fingers erossed.
We tuke our local 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
;ust 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 slways does, and put on a magnificent
\pl‘eld

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 mauy more not reported to Hq.

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
vou 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 codperative 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 stated 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, as we attain this stature we
also 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 traftic
ticket a ham with call-letter license plates
gets is a black eve for ham radio? And
suppose thirough our carelessness it should
be something worse than just a “‘ticket’'?
Suppose it'r 4 broken, twisted body of a
child on the highway? We sce such pictures
in the newspaper once in a while. And I
fervently hope I never see one which in-
cludes a ‘“‘murder car'' hearing 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
hdppenmg



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, ¢, Grant Storey, W6NTK, 908
West Pico St., Fresno 5, Calif. Preregistration
ends May 16th, 12:01 a.m. If you desire to
register early, make out your checks to the
Fresno Amateur Radio Club, Inc.
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... New records set . .. all continents active . ..
excellent reception . . . foreign stations craving more
U. 8. activity! These are the highlights of * International
(‘ommunications on 28 Mc.,"” by Clark (*. Rodimon, W 18Z.

. . . QST announces the appointment of George Cirammer,
WI1DF, as Assistant Technical Editor. Mr. (irammer,
formerly W3AIH of Audubon, N. J., joined the Head-
quarters staff last fall to take charge of the ARRL Technical
Information Service.

. Pionecring in the ficld 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-WSRD, in “ Airplane Radiophone Communications
Kxperiments.”

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

. W4GYV is described as a station featuring effective-
ness, convenience, aud low cost. Operator Cornelius W.
Zimmerman pounds the ether with two transmitters
putting out healthy signals on 7 and 14 Me. The receiver
is a 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 10-meter band made exclusively
amateur, and compulsory logkeeping.

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

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

. . “The All-Section Swecpstakes Contest,” by E. L.
Jinttev. 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
adontod by QST. Under the new plan, a UX-210 becomes
Type '10, a DeForest 422 becumes Type '22, ete.
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COMING A.R.R.L. CONVENTIONS

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

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

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

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

June 11th-12th — Southeastern Divi-
sion, St. Petersburg, Fla.

July 30th-31st — Canadian Division,
St. John, New Brunswick

August 12th-i14th — Roanoke Division,
Old Point, Va.

October 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, KN2SSP
worked Huntington Woods, Mich., Huntington,
L. I, 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
Enginecr of the K. F. Johnson Company. . . ."”
Calling the mailing service to complain about the
error, HCARA prexy, WIULY, got the following
indignant reply: ‘“You had a zero in there, but it

was crossed out!”’

In Portland, Ore., Sharon La Baugh, 4 young-
ster stricken with lecukemia, 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 afthicted child.

WS8NSX heard WYNSX in contact with
WIPCY. Breaking in, W8NSX was followed by
none other than W8PCY. This shrinking world!

OUR COVER

Sweepstaker Dick Baldwin, WIIKE, is shown
tuning the transmitter he describes in ‘Easy
Shielding for Ninety Watts.”” The article begins
on page 25 of this issue. (Photo by WI1UPX)
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The “Z-Match” Antenna Coupler

Impedance Maiching the Easy Way

BY ALLEN W. KING,* W1CJL

ee HEN it takes more time to mnake fre-
‘xl 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. Haviug been a user

Panef view of the “Z.match™ antenna coupler.
Incorporating a built-in bridge for forward and reflected
power and a dummy auntenna. it uses a multiband 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-mateh” 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

* Project Engineer,
Southbridge, Mass.

Harvey-Wells Electronics, Inc.,

¢

The multiband tank circnit
consists of the split-stator ca-
pacitor at the left and the two
inductors, with links. in the
center. Coupling is controlled
by the tank and the capacitor
at the right. The two-terminal
assermmblies connect to the two
link coils.
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¢ This comes closc to being the ultimate
in multiband antenna couplers, from
the standpoint of convenience and easc
of operation. Using a multiband tank in
an ingecnious circuit arrangement, it of-
fers switchless 3.5-30-Mec. 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 Mec. without switching coils. One of
the most importunt features of the unit is the
fact that all matching is done visually, with a
Micromateh type s.w.r. bridge.

Additional features incorporated in the ““Z-
match” besides the all-band tunk circuit are a
50-ohm dummy load and a power-indicating de-
vice thut is left in the line at all times, reading
either forward or retlected power as selected by
a front-panel switch. Two 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 is 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 a matched 50-ohm line.

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




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

Construction

The “*Z-match” shown in the photographs is
built on an 1134 X Y14 x 214-inch chassis, and
the panel is 1214 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 Ciy is elec-
trically above ground and is mounted on two
feed-through insulators (Johnson type 135-55),
one of which is used to hring the electricul con-
nection through the chassis to the rotor of (M.
This capacitor is set back from the panel and
coupled to the dial by an insulated shaft, thus
climinating 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 L and L4 ar¢ mounted neur
the rear output terminal panel, mainly because
this is the high-frequency scction (14 to 30 Me.)
and over-all lead length should be kept to a
minimum. Coils I; and L3 are mounted at right

angles to Lo and L4 to reduce mutual coupling.

The output terminal panel on the rear of the
chassis has two National type FWH 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 one, if an
antenna . changeover relay was used. although
separate connectors arc convenient when separate
antennas are used.

The two rotary switches S; and Sz are placed
in a position to maintain panel symmetry, and
also to keep lead lengths to a minimum for the
connections to Sa. 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 switch Se as possible. The
dummy load has been insulated from the chassis
at the hot. end by a 14-inch-thick phenolic block:
however, the same feed-through that was used
on (19 could be used instead. The grounded end
is raised up from the chassis merely in keeping
with good constructional practice. This can he
done with a metal spacer having the same height
as cither the phenolic hlock or the feed-through
type insulator, whichever is used.

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

COUPLER

N

/

J2

i

Fig. 1 — Circuit diagram of the “Z-match.”

(1. Ca — Erie button type or equivalent.

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

Cls, Cs — Mica or ceramic.

(7, Cs, Co — Dirk ceramic.

Cro — 340-ppuf, variable (Bnd 1529),

Cut — 250-gpf.-per-secticn variable (Bud 15561,

Ri — 0.625 ohm, 8 watts (sixteen 10-ohm- ‘u-watt
composition resistors in parallel).

Ra2 — 2500-0hm carbon potentiometer.

,000-0hm carbon potentiometer.

50,000-ohm carbon potentiometer.

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

i — 3.4 uh; 737 turns No. 11, 21/16-inch diam.,

12

T
i |
114 inches long.

lo— 1.7 ph.t 514 turng No. L1, 2 1/16-inch diam.,
154 inches long.
Li —2.35 gh.y 615 turns No, U1, 28¢.inch diam., 9%

inch long.
Lis — 1.8 ph.: $*{ turns No, 11, 2%¢.inch diam., ' inch
long.

Ji. J2 — Coaxial connectors,

Ji.Js — Binding-poxt assemblies (Nationaf type W 1),
51 — Rotary switch, 2 poles, 6 positions (hakelite
wafer).

S2 — Rotary switeh, 1

{ceramic wafer).

pole, 3 positions, »horting
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T'he 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 (R() are asgsembled 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 tank coil is parallel connected,
while the high-frequency tank coil is the series
circuit.

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
and operation have been ably presented elsewhere
and will not be dealt with here.!

The incident-power bridge consists of 12;, C%.
(s and the transmitter output impedance; the
reflected-power bridge consists of Rj, €, C2 aud
the load. The output of the bridge is rectified by

tJones und Sontheimer, ‘‘The Microwmatch,” Q87
April, 1947. See, also, **Recent Equipment,” p. 43, @QST,
Mareh, 1454,

¢

Switches, input circuit, bridge
and dummy antenna are below
chassix. The thrce variable re-
sistors at the upper left in this
view arc adjusted for proper
power calibration of the bridge
and thereafter left set. The
Glabar resistor used as a dummy
antenna i along the right-hand
edge.
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the crystal diodes. A d.c. path is provided by the
r.f. choke. The rest of the components are used
for r.f. tiltering.

) consists of sixteen 10-ohm 14-watt composi-
tion resistors in parallel. Since the bridge is de-
signed 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
he kept as short as possible to reduce the effects
of lead inductance. The liyout 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 S, 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 calibration will require
comparison with an already-calibrated power
meter, or by calculation from the r.f. current in
the dummy load as measured by an r.f. ammeter
connected in series with the load. The full-scale
power values (three ranges are provided for) may
he set by adjusting R, R3 and Rs. However, an
actual power calibration is not at all necessary
to the operation of the ‘‘Z-match,” since the
bridge will serve quite well both for adjustment
of coupling and for relative power indications
without calibration.

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

Operation

The bridge provides a visual way of adjusting
the coupler, while the 50-ohm noninductive load
{Continued on page 116)




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 10-, 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 mcters present 1 more difficult prob-
lem. This may be uttributed primarily both to
practical power limitations and poor radiation-
system efliciencies. 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 @ given loading inductance, the
greater will be the r.f. loss resulting from its
operuation. [t 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
1t a reasonably high figure.

The expression ‘‘high (' is a relative quantity
and strictly dependent on the peculiar interpre-
tation of the user. High @ is generally synono-
mous with the presence of u 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 etfort to broaden the
response by loading-inductor construction will,
in the majority of cases, be merely a enmpromise

[’1‘ is obvious that mobile operation of the sma-

* R.F.D. 1, New Sharon, Iowa.

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 ftrequency is shifted. It also
compensates automatically for detuning
caused by antenna lay-back, or opening
the trunk.

in efficiency und a most deur one. Much has
been written concerning high-efficiency loading
inductors, and any bhasic thcories conscien-
tiously applied will in all probability result in
an appreciable incrcase in () und radiation effi-
viency.

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
dash, within easy reach of the driver-operator.
Mobile VFO scems like & marvelous convenicence
until it is realized that the carefully designed an-
tenna system is restricted to a bandwidth of a
few kilocycles. It is mechanically practical to
provide an adjustable whip length or to atford 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 maximum-Q 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 watts 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 dctector, will cause the motor to rotate in
one direction, while a capucitive 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-Q antenna may be matched to
& given type of transmission line but, should the
resonant frequency of the load shift to a slightly
higher or lower frequency, or should the exciting
frequency change to a lower or higher frequency,
the antenna 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 transmisgion line. Under such s 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 f.m. discriminator.
Operation of the conventional discriminator re-
sults from the phase relationships existing in «
transformer having a tuned primary and second-
ary, both capacitively and inductively coupled.
The phase detector shown here in Fig. 1 opcrates
from 4 low-Q impedance, both capacitively and
inductively coupled to the r.f. antenna transmis-
sion line. This impedance, represented by Ls and
its distributed circuit capacitances, 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-

;4 Knoop, * Automatic ‘Tuning of the Antenna Coupler,”
August, 1952, Q8T'; Mezger, ““ A Phase-Angle Detector for
R. F. Transmission Lines,” July, 1952, QST.
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mission line, r.f. current and voltage on such u
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 circuit
through the distributed capucitance existing be-
The relative amount of this

tween Ly and Le.

ANT.

TO XMTR.

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

K1 — Voltage across transmission line.

F.2a — Portion of E1 determined by the voltage-divider
ratio of ) and distributed capacitance, Cx.

Ea, E4« — Voltage induced by L;-L2 mutual.

K2-3, Ea—4 — Vector sums of applied voltages. Lz is self-
resonant at a frequency r‘nnsu!rral»ly above
normal frequencies of operation. L is a 34-turn
link in series with the autenna and transmission
line. C2 and (s provide very low impedance to
r.f. currents.

voltage applied to the detector circuit is deter-
mined by the capacitive voltage-divider ratio of
the distributed capacitance between L; und Lo,
('x, and the value of capacitor (1. A second
voltage, necessary to provide a medium of phase.
comparison, is introduced as a 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 L. The
resulting voltage across Lg will lag the inducing
current through L; by 90 degrees.

The two voltages described above appear in
series between the plate of each diode and the
center tap of ;. Voltages Ez and E4 ure sepa-
rated in phase by 180 degrees, with reference to
the center tap of Lg, and are in quadrature with
voltage E2 when a condition of resonance is ob-
served on the transmission line under examina-
tion. Under these conditions the cffective 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 R; indicates a resonant and balanced con-
dition, as indicated in Fig. 2A.

(B) (©)

Fig. 2 — Voltage vector relationships for conditions
(A) —— when the antenna is resonant, (B) — when the
antenna is above resvnance, and (C) — when the an-
tenna is bclow resonance. Voltages refer to Fig, 1.
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Fig. 3 — Circuit of the automatic mobile antenna tunecr. :
('3 =~ Mica; all other capacitors are disk ceramic. Ly — Approx. 34 turn No. 16 wire, over center of a.

Ri1 —IRC type Q.
Rz — 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 ¥4 and Vs will no longer exist. It may
again be said that the reference voltage intro-
duced by the capacitive coupling is in phase
with the voltage along the line, but there is no
longer a 90-degree phase relationship between
this voltage and that developed across I as a
result of line current through L; and L;-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 & negative out-
put voltage, while the opposite change in fre-
quency or antenna resonance will cause the de-
tector 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 circuit is shown in Fig. 3.
The 6AL5 phase detector provides a d.c. out-
put voltage of either positive or negative polarity
dependent upon the resonant frequency of the
antenna system in refcrence to the transmitter
operating frequency. This output voltage is ap-
plied to the grid of:a d.c. amplifier, Vya, Fig. 3.
17aa i8 cathode-coupled, by way of cathode re-
sistor Rg, to Veop, and the plate circuits of both
sections of Vy are directly coupled to the grids of

16

Lz—20 turns No. 18 enameled wire close-wound,
center-tapped on $4-inch bakelite rod.

1, I2 — Green and amber !;-inch indicator lamps.

Ki, Ko2— S.p.d.t. plate-circuit relay, 10,000 ohme

. (Potter-Brumfield LB5).

St — 3-pole t-position rotary switch (Mallory 3231.]).

the control tube, V3. In order to provide d.c.
voltage amplification, direct interstage coupling
is necessary. This arrangement places the entire
plate potentiul of Vs and Vg 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
R3 is adjusted to the point where the stutic plate
current of 13x and V3 will not hold relays A,
and Ky in the energized position. This adjustment
places the cathodes of V'3 at u 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 halance and sensi-
tivity, any slight change in phase detector out-
put will cause cither Ay or Ky to operate, causing
the tuning motor to rotate in one direction or the
other.

Matching 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 onc band edge to the other. This
may sound like a difficult task, but the udjust-
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 churucteristic 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-watt

QST for



curbon resistors may be placed in parallel to act
ag 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,
L;, to the automobile body. A satisfactory ad-
justment may be made by cstablishing 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
match. A G-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 circuit for the remote tuning
unit is shown in Fig. 4 and a photograph of the
unit is also included.

General Design

This system contains two basic units:

1) The control unit consisting of a 4 X 4 X
2-inch box mounted bencath the instrument
dash, and containing all detecting and econtrol
circuits and components 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 atford 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-

TO ANT.

O

plem———-

\
10 Jy, F16.3 A B

I ig. o4 — \\ iring diagram of the motor-driven tuning
section. Lj is the variable portion of the whip loading
coil. A variable inductor from a itary Command
transmitter is used. L2 is a matching inductor. Ki is a
6-volt d.c. d.p.d.t. relay (Guardian 200-5). The motor
ir a 6-volt defroster motor. The antenna terminal should
be connected to the base of the whip with the shortest
posxible lead. L2 should have a solid connection to the
frame of the car. Sec 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 I;. The
switch selects the mode of operation, and the two
pilot lights indicate the resonant condition of
the antenna. When the right-hand lamp, I, is
lighted, it indicates an inductive antenna, and
when the left-hand lamp, Iy, is lighted, u 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 iu
Position 2 except on 10, 15, and 20 meters, where
the antenna bandwidth is sufficiently broad that
automatic tuning is not neccessary. In this case,
the switch may be left in the oft position. When
QSYing from one end of a band to the other, it
i8 not necessary to keep the transmitter on the
air while waiting for the antenna to be tuned to
resonance. While on automatic position the VFO
may be adjusted to the desired frequency. the
transmitter output tank adjusted to resonance
and note made whether the antenna is inductive
or capacitive ay indicated by the two pilot lights.
The transmitter may then be taken off the air
and the control switch placed iu one of the two
manual positions for an approximate adjustment,
of the series inductance. The switch may then
be returned to the automatic position for an
exact antenna adjustment.

Construction

Inductor Ls, Fig. 3, consists of 20 turns of
No. I8 enameled wire close-wound and center-
tapped on a %g-inch bakelite rod. L, is formed
of No. 16 wire and consists of a 34-turn loop
sbout L. This provides an optimum value of
coupling for 25-50-watt transmitters. Although
the coupling between L; and L, is not critical,
it should be reduced as higher transmitter power
is employed. A slight change of coupling may be
found nccessary with different installations.

To facilitate construction procedures, the con-
trol unit was assembled and wired with both
4 X 4-inch covers removed. This simplifies the
task of assembling and wiring considerably. As an
aid to simplification it i8 recommended that wires
be cabled together where practical, even though
it may require greater lead length. Where no
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T'he control unit is assembled
inad4 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 L; and
L 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 disasscmbled
and leads brought out for conncction 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
two fields, and the combination placed in series
across the automobile battery. In this case the
most simple 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 u
PE-101 dynamotor where it was originally used
to operate an automatic keyer. The variable in-
ductor, L1, 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 s motor-driven variable inductor which is
available commercially.

Power for the automatic mobile tuner is taken
directly from the mobile transmitter. The fila-
meunts 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
Lji-Ly 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,* W8SLVK

e The radiation angle from a vertical
antenna will be satisfactory for long-
distance work over about a 3-to-1 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 coax,
without excessive loss in the feeder.

that provides optimum performance with
respeet. to matching 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
verticul antennas, onc of which performs quite
well on the 10-, 11-, 15-, and 20-meter hands,
the other on the 15-, 20-, and 40-meter bands.
It is pointed out in The ARRL Antenna Book!
that vertical antennas do not make satisfactory

! LTHOUGH there is no simple multiband antenna

2 0
0 50 100 150, 200 250 300
MILLIVOLTS /METER

I'ig. 1-- Vertical-plane ficld patterns of vertical
antennas for several values of antenna height. The field
intensity is expressed in millivolts per meter at a dis-
tance of one mile for one kilowatt input. Perfectly con-
ducting ground and zero loss resistance are assumed.
From Kraus.?

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 nud
0.64 wavelength long the radiation angle de-
creases us frequency increases. This is shown in
Fig. 1, which is u ficld-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 Summit St., Granville, Ohio.

! The ARRL Antenna Book, page 186, 5th edition.

2 J. D. Kraus, Antennas, page 317; McGraw I[{ill Book Co.

3 Edward C. Jordan, Electromagnetic IWaves and Radiating
Sustems, 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.?

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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—CURRENT VARIATIONS

ALONG ANTENNA—
. "7

—>1 r— D=61n.

\
\
\
\

]
|29F1.108In,

B Fig. 14— Vertical antenna

4 " PR 4 for 7, 11 and 21 Me.

f=7.15Mc. t=14.15Mc. £=21.225Mc.

€32(7TX\ 8= 43N 12,645\

2225-j20 2=465+j0 2:40-i85

SERIES L (IF USED)-ASph VSWR= 921 )ERlES L (IF USED)= 64ph

VSWR WITH SERIES L=2.I:1 NO SERIES L VSWR WITH SERIES L=L3

VSWR WITHOUT SERIES L*Z 521 VSWR WITHOUT SERIES Lr5 5 ’
(A) (B) (©)

but will not affect the shupe of the curves at
angles used by amateurs for sky-wave propa-
gation.

The main objection to an antenna which is
operated at different points in this 0.64- 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 cnough length-to-diameter
ratio to reduce materially these variations in
impedance. Figs. 2 and 3 show the manner in
which input resistance and reactance of a vertical
evlindrical antenna vary with frequency in the
region where the antenna is less than (.65
wavelength long, and for uantenna length-to-
diameter ratios of 60:1, 100:1, and 5620:1. A
length-to-diameter ratio of 5620:1 is ecquivalent
to 30 feet of No. 14 wire.

Practical Antennas

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

0+{80 22590+{0
SERIES C (IF USED)e140ppt. VSWR=11.3:1
VSWR WITH SERIES C=1.35:I

'VSWR WITHOUT SERIES C=3.61
(A) (8)

1 20.9-foot, untenna with a 60:1 effective length-
to-diameter ratio that operates very well on 40,
20, and 15 meters. The current distribution
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 capacitive
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 v.as.w.r. values are
for the case.where the antenna is fed with 52-ohm
coaxial cable. With this antenna the serics
inductance makes very little difference in cable
loss: 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 inductance it
would be 0.55 db. At 21.225 Mec. the loss without
the inductance is 1.9 db. uud 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.e.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 as reducing a 100-watt rig to about
6 watts. With 50 fect of cable the loss will be

CURRENT VARIATIONS -—j r—[)=2.66 In.
ALONG ANTENNA —
- / ~ -
\ -‘\\ N \
\ N\ N \
\ \ \ \
\ \ \ )
\ ‘~ ‘ faz'ey
1 ; ; )
!
! / A /
/l S ~ ’
’/ s/ - "
£221.225 Mc. f=27.1Mc. £=28.85Mc.
124785 2261\ 269N

&
Z=100-]225 #=68-j180
SERIES L (IF USED)=1.32ph.
NO SERIES LORC  VSWR WITHSERIES L=2%
VSWR WITHOUT SERIES L=i2:

SERIES L (IF USED)=1.0ph.
VSWR WITH SERIES L=L3:
VSWR WITHOUT SERIES L=k

(@] (0)

I'ig. 5 — Vertical antenna for 11, 21, 27 and 28 Mec.
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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 relatively unimportant and may
be omitted us 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 cable is
used between the rig und 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., respee-
tively, when the series inductance is used.

Construction Notes

The construction of the antenna is fairly
simple, as shown in Fig. 6. The box coustruction
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

|

INSULATOR— o f—'
45° OR LESS

(TOP & BOTTOM) ‘—

T

SECTION A-A
{ENLARGED)

3)(4 SIES
§ Eoual

=1

A A

0:61n FOR 40-20-15 METER ANT.
D=2.7 In. FOR 20-15-11-10 METER ANT.

2329F110.81n, FOR 40-20-15 METER ANT.
2:22F 1.2l 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
separators 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 local hardware
store.

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

4 The Radio Amateur's Handbook, page 545, 30th cdition;
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 bhe used to wind the inductance
required. The author found that No. 12 wire
on a lg-inch synthane tube will work wsatis-
factorily. The coils, if used, must be placed in u
waterproof box and a stepping relay used to
select the correet eoil for each band, or to short
out the coil(s) where none are required. The
author strongly suggests keeping the coaxial
cable short, connecting it directly to the antenna
and not using any series reactance.

The use of ground radials is important, as
with any vertical antenna.. It is recommended
that 4 or more buried radials be used and that
thev he more than !4 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.
(ne 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 long (6 feet or longer) ground
rod 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 coux.

The anteuna may be held up by any suitable
means, but the most convenient, in tost 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 a low radiation ungle:
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:

WI1AHY, ex-1FX, Stephan A. Griflin, Livermore
Falls, Me.

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

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

W4CZZ, Hubert Seeds, St. Petersburg, Fla.

W5HGP, Raoul 8. Dossman, San Antonio, Texas

W5KOP, Annie L. Porter, Kenedy, Texus

W5TCI, Joseph E. Watson, Vicksburg, Miss.

KBEQD, Paul IFarmer, Gardena, Calif.

W6KOV, Louis (¢, Lamberson, Antioch, Calif.

WEKTY, Roy Wheadon, South (iate, Calif.

W6VJQ, John L. Fredenburgh, Alpine, Calif.

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

W6YXI, Josephine N. I'redenburgh, Alpine, Calif.

W7VKE, Marcus M. Durham, Rigby, Idaho

W8LWG, Ross E. Dixon, Alliance, Olio

WBROX, George Rangrik, jr., Cleveland, Ohio

VEL1EA, Clarence k. Roach, Halifax

DLIND. Georg Kohlgruber, Gummersbach

DL3PO, Anton Plabst, Einfang

SM5WL, Hans I, Iliaeson, Stockholm

VPOF, Richard Fox, Saint Davids Island, Bermuda
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Six Meters for the Beginner
Part I — The Nature of the Band

BY EDWARD P. TILTON, W1HDQ

XPERIENCE on the 2-meter bund 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 evervwhere, 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-Mec. band, with wvery
little new blood.
The drive of the newcomer is vital to the
growth of our hobby. Wherever he congregutes,
things happen; there is no substitute for his

MAKE THE WHEELS
F/ GO'ROUND
S

houndless 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 sumewhat-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 Start on 67

In v.h.f. circles, 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 coneludes, ““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 tuncr-inner may misunder-
stand about the 50-Mec. band, if he finds it un-
occupied at the moment, is that it is not always
quiet. There are 6-meter men scuttered all across
the country who wouldn’t give up the band for
anything else in ham radio. They watch the
band constantly. Perhaps vou don’t hear them
for-weeks at a time, but they’re around. Just
let u 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.
Thev have a 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 hams want merely to talk
with someone — and 6 is fine for that too, or it
could 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 59 miles or more. It may not provide
the strongest signals, or the hest DX, but it
certainly does afford the most consistent comn-
munication, within its reliable range, of any
band we have.

The 50-Mec. band is in-between territory. It
has the reliable coverage of higher v.h.f. bands
and, like them, it is almost entirely free of
serious interference problems. Yet it is low
enough in frequency so that the ionosphere gets
into the act now and then, opening the bund
up for DX that may be international or even
world-wide in scope. KEssentially, 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 occasionally to a satisfy-
ing daily fare, and not as an end in itself.

Even if we ignore DX entirely, the 50-Me.
bund 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 is simple to build, and easy to get
going. Plenty of operators have enjoyed working
on 6 with as little us 5 watts input, und the na-
tional average is probably well under 100 watts.
Transmitters running more than 300 watts are
a distinet rarity on 50 Me. You may want to
build a converter, to get the best possible
reception, but a first-cluss job ¢un be made with
a8 few as two tubes. Clircuitry and adjustment
procedure are of elementary simplicity, as future
articles of this series will show.

Propagation at 50 Mc.

You'll have more fun and work more stuff
on 6 it 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.

One 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-normal 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 us 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-mass 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 usuully 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
better 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 from 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 is 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. Oc-
cagionally 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 occasion. It is thus possible for
an alert 50-Mec. 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 heur 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, so vou have to watch radio conditions
to catch all the opportunities. The distances over
which auroral effects are noted extend from a few
miles to as much as 300,

Around the peak of the sunspot cycle there
is a chance of 50-Mc. 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 Mec. only partially open, but
working international DX was quite a sport on
50 Mec. in the spring and fall months of those
years. Distances of 2500 to 5000 miles were
common, and contacts were made with as little
as 3 watts input! An almost unbeatable record
of 10,500 miles was set in 1947.

So you 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 reully 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
hills 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 scem 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.

AMOST TUBES
WORKWE LL OM
50 mc.

"I'hese very rough figures apply to tropospheric
conditions ouly. Results in aurora or sporadic-£
work are affected far less by the characteristics
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of your location. In cither 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 nced 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 Amatewr'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 u few hams from enjoying 6 in
recent, years. Several commercial receivers have a
“50-Me. band” but few of them do a passable
job. There are present indications of a change
for the better, but you may have to build yvour
own “front end” if you want to receive as far
18 you can transmit. If your receiver is the single-
conversion variety, and nearly all more than two
vears 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-Mec.
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 H0-Me.
coverage.

Fortunately, coustruction and adjustment of
a 50-Mec. converter neced frighten nobody. And
if your receiver is in good working condition it
Jdoesn’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 nceds, and you'll
be seeing them soon in QST

The antenna is probably the most important
part of the H50-Me. station. Investment in the
antenna system will yield greater returns than
time und moncy spent clsewhere in the 6-meter
station. You ean work a radius of 25 miles or
sy with un indoor folded dipole, but you’ll
never know how much fun the band can be until
you pui up something better. In these duvs of
inexpensive TV rotators and arrays on every
roof, a B-meter beam is within the reach of
almost everyone. Whatever you put up for an
antenna, make it rotatable. There is nothing
more unsatisfactory, in most locations, than a
tixed antenna. It will always be aimed in the
wrong dircetion when your friends on 6 ure
working something good!

Even if vou plan only a single element, arrange
to be uble to turn it. A dipole works surprisingly

1 Tilton, **TVI Hinta for the V.H.F. Man," April, 1953,
ST, Also 1954 and 1955 editions of The Radio Amateur’s
Handbook, (‘hapter 23.

Z Ladd, "*50-Me. TVI—1Its Cuuses and Cures,” June
and July, 1954, QST
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well if it can be kept broadside to_the desired
incoming signal. But if you can put up a good
dipole, with provision for rotation, you can add

at least one parasitic element. That first one
really pays off, too, and even a 2-element beam
will do a real job for you, if it is fed properly.
Additional eclements are worth the effort, too,
if you can manage them. Make the antenna as
big and as high as you can. Your Handbook
gives you all the necessary design details.

Problems — If Any

With our band at 50 to 54 Me.,, and TV
Channel 2 at 54 to 60 Me., it is rough on the
6-meter man when his community gets a Channel
2 TV station. It may be rougher in a Channel 2
fringe area. TV receivers are just not capable
of slicing it that thin. But there ure tnany
areas that do not have Channel 2 service, and
for these the 50-Mec. band is relatively free of
TVI problems. If moderate power is used and the
rig is designed so as to prevent harmonic radi-
ation! there is a very good chance of avoiding
TVI entirely.

Tf some is e¢ncountered it is easy to cure.
The writer has operated on 50 Mec. consistently
since long before television, much of the time
with high power, without running into any TVI
problems that could not be solved readily. If
vou live in a 40-family apartment house you may
not want to try it, but if you can manage 100
fect. clearance from your neighbors’ TV antennas,
operating on 6 should pose no threat to neighbor-
hood peace. You may have to put a 300-ohm stub
on here and there, but unless you're blessed with
Channel 2 vou’ll need nothing more pretentious
in the way of T'VI-preventive mcasures than a
few scraps of Twin-Lead. Even in Channel 2
areas, the prohlem is by no means hopcless, as
W2IDZ showed recently in QST.2

Here, then, is the 50-Me. picture, presented
in the frankest possible terms. As onc of the
band’'s long-time regulars, the writer feels—
with several hundred other die-hards — that
unyonc who has not given 6 a real try has missed
one of the great experiences that ham radio has
to offer. We hope that in years to come many
neweomers will share this opinion. To help them
along the way, we've been working for some time
on sceveral trunsmitters and receivers designed
especiudly for the beginner. You'll be sceing
them in forthcoming issues of QST.
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The transmitter covers 160
through 10 meters, and uses
standard chaskis and hottom
plates to provide complete
shielding for TVI. The panel
irn 7 by 19 inches.

¢

Easy Shielding for Ninety Watts

The ‘‘Bandbox’’ and a 6146 Pi-Network Amplifier

BY RICHARD L. BALDWIN,* WIIKE

e This is a neat little package combining
Don Mix’s ““Bandbox’’ frequency-multi-
plying unit with a 6146 amplifier using
a continuously-variable inductor in a
pi-network tank. The construction is
such that the unit is self-shielding for
TVI — with only one very simple metal
piece requiring fabrication.

HIS RIG has two virtues which should recom-

mend it to those who like to build their own

gear. First, it is completely and rapidly
bandswitched from 160 through 10 meters, with-
out plug-in coils; and second, it is of a mechanical
design that allows a maximum of TVI reduction
with 4 minimum of sheet-metal work.

*R.F.D. 1, Cumberland Center, Maine.

1 Mix, “The ‘Bandbox’ —~ A Single-Control Frequency
Multiplier.”” QS7', April, 1952. See also p. 52, QS7, Sep-
tember, 1952,

¢

‘I'he amplifier is set in a
“dish” (see Fig. 3) in a cut-out
section of the two back-to-
back chassis. This view is
Inoking down into the trans-
mitter with the top plate off,
‘The tubes in the “Bandbox™
exciter section are at the left.
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Circuit

An inspection of the circuit diagram, Fig.
I, will show vou that there is nothing new and
tricky here. The front end of the transmitter
congists of Don Mix's “Bandbox,”! slightly
modified electrically by the addition of another
switch scetion so that if a VFO with 160-meter
output is available, that VFO output can be
applied to the grid of the final tube. It was also
modified mechanically to fit this particular lay-
out. The final tube is the popular 6146, with «
variable inductor and pi network so that no
coils have to be changed when shifting bands.

TVI has been reduced to a minimum by
complete shielding, by the use of shiclded wire
for all d.c. leads, and by appropriate by-passing
of all leads leaving the chassis. A coil shield
covers the meter, and the only possible “hole”
is the socket on the rear panel for the power plug.
But all leads there are by-passed and no r.f.
can be detected leaking out.
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Layout

Looking at the transmitter from the front,
the exciter portion occupies the left hualf of
the chassis, while the final occupies the right
half. The panel controls, reading from left to
right, are the bandswitch controlling the exciter,
exciter tuning, the meter switch, plate capacitor
for the 6146, variuble inductor for the 6146, and
the switch for the loading capacitors. The meter
is in the upper center, while a churt. in the upper
left attempts to balunce the extra counter diul

on the variable inductor.
160

Sia
0

Along the recar of the chassis are the coax
connector for VFO input, the power socket, and
the coax connector for r.f. output.

Looking at the top of the transmitter, we see
the tubes for the exciter standing at attention
at the left, with the shield can for the meter
front and center. The final is aet in a ““dish,”
with the variable inductor right in the ccater,
the tube left rear, variable cuapucitor left front,
and loading capacitor switch at the right. In
order to obtain hetter operation at 10 meters
and in order to cover 160 meters at ull,” induc-
tance Lg is broken up into three scctions. Lga

?ls

00!
b—>-F
470 7 Me.
La 2
YfFo
| J 00!
'
IR
H
‘BANDBOX”
o 160
Sic o <0
4’—04—2)‘5-» [
<o
£ -—0
100 2
GAK6  6C4s 6146
AMPLIFIER
¢
47 Lea Les Lse
]
00l
1200V.
2.5
RFC, 2D REC,
m
- EEEERT-
I‘L Lo J2 7/
] | “RE
001 Qut
X T

o
+HV.

+C -G

+56.

-8B . . L .
Fig. 1 — Wiring diagram of the transmitter. The section above the dashed line is the “Bandbox™ frequency -
multiplier unit. All resistors 14 watt unless otherwise specified. Capacitor values below 0.001 pf. are in uuf. All
0.001-4f. capacitors cxcept C7 are 500-volt disk ceramic: others are mica.
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Iy

Sy

Fuse
2A.

é
1sv.

I'ig. 2 -~ Power-supply and clamp-tube eircuit.
20-200 ma. (Triad

Ly

5-25 henrys,

o

Lz_ﬂmoothmg choke, 10 henrys, 200 ma. (Triad
C-16A).
83—~ 3-pole 2-position ceramic switch, nonshorting

(Centralab 2507).

consists of four turns of B & W Miniductor No.
3009, and resonates in the 10-meter band
when Lgg i8 shorted out by running the con-
tactor all the way down to the end. Operation
on 15 meters through 80 meters is accomplished
with Lga working in scries with Lgn, with Lgs
being adjusted for more und more inductance
as we progress from 15 to 80 meters. Lgc consists
of 134 inches of B & W No. 3907, which, in
conjunction with Lga and Lgg, will resonate on
160 meters. It was removed for the photographs
because it hid too many of the other components.
It is customarily supported betwcen the rear
icrminal on Lgp and the pillar insulator (National
(38-3) located at the right rear of Lgg. On bands
other than 160 meters it is shorted out by an
extra wafer section (Szgj of the loading-capacitor
switch.
“*Improved Bresk-In Keying,” QS7', March 1948.

- e

11, I2 — 115-volt pilot lamp.

Ty — Plate transformer; for 750 v.
(Merit P-3159).

'I'y — Filament transformer; 5 v., 3 amp. and 6.3 v.,
6 amp. (Stancor P-5009).

d.c., 225 ma.

The circuit of the power supply used in con-
junction with the transmitter is shown in Fig. 2.
A pair of 816s was uscd originally, but they
gencrated a hash on 80 meters which would not:
clear up with any of the combinations of filter
tricd. and so they were replaced with the single
5R1GY. The clamp circuit is one that has been
described several times in recent issues of QST.

The VFO that has been used with this rig
has u couple of 6A(7s in a Clapp oscillator and
buffer, and is keyed with s Millisce relay ac-
cording to Goodman.*

Construction

In order to obtain complete shielding, two
3 W 8 X 17-inch chassis were bolted together
back to back, or top to top, depending upon how
vou look ut it. The Baundbox exciter is then
built in the left-hand portion of the resulting

(it — 65-puf, variable in parallel with 100 uuf. silver mica.

Ce — 35-puf. variable in parallel with 3-30-uuf. mica
trimmer and 47-uuf. silver mica.

Ca, Cq4——25-puf. variable in parallel with 3-30-uuf.
mica trimmer.

Cs, Ca — 3-30-upf. mica trimmer.

C7 -~ Mica.

Cg— 30‘?-/4;&. variable, 0.026”’ spacing (National T'MS-
300).

Cg. Cio — 100-guf. mica

Cu, Cizy Cr1a — 200-puf. mica

Ci14 — 500-ppf. mica

Ci1s — 100-puf. mica (see text).

Ci16 — Mica.

R1 —- Two 4700-ohm 1-watt resistors in parallel.

R2 — 4700-ohm 1l-watt in parallel with 23300-ohm
1-watt,

Ra, R4 — Meter shunts: sce text.

la— 12 uh.s 24 turns No. 22 d.c.c.,
close-wound.

To— 4.2 ph.; 17 turns, 3¢-inch diam..

(B & W Miniductor No. 3012).

l.inch diam.,

174, inch long

May 1955

Lz— 1.8 uh.; 12 turns, 3j-inch diam., 3{ inch long
tapped 614 turns trom ground end (B & W
Mmlductor No. 3011).

Ly —0.4 ;‘h .3 7 turns, !%-inch diam., i inch long
(B & W Miniductor No. 3003 )

Ls -— 8 turns No. 18, {-inch diam., 2% inch long.

Lga — 0.3 ph.; 4 turns, 3j-inch diam., 1 inch long

B & W Miniductor No. 3009).
Lsép — 10-gh. variable (Johnson 229-201).
Lac — 11 ph.; 18 turns No. 16, 2-inch diam.,
. long (B & W No. 3907).
—-See text (forms TV harmonic trap with Cis).

Jl J2 — Cloax connectors

51 — Ceramic switch; 5 sections, 6 posmons

Se — (eramic swm"h 2 scctions, 6 positions; Centralab
P1S section (for Ca-Ci4,inc.) and type X section
(for Lesc).

Sa — Bakelite wafer switch; 2 poles, 3 positions.

Note: Ci, Cz, C3, and Cs arc ganged. Sec Reference

1 or The Radio Amateur’s Handbook, 1953 or 1954

cdition, for method of adjusting tuncd circuits for

proper tracking.

134 inches
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enclosure,
Mix, except for the extra switch section and
except for a mechanical rearrangement so that
the dials would line up symmetrically along the

exactly as previously described by

panel. The cut-out for the final is 7 inches
wide and 8 inches long, and a shelf to support
the components for the final hangs down 2341
inches below the cut-out. Fig. 3 shows the

’, fon p—
——7/-—— ¥2" LiP 7’
7/

,

.
2% /
4

8"

Fig. 3—The “dish” for the final armplitier. It is
bent from aluminum sheet.

dimensions of this shelf, as its configuration is
not clearly shown in the photos.

The 6146 is mounted on s small bracket uat
the left rear of the shelf. Capacitor Cx is in
front of the tube. mounted on a couple of small
aluminum spacers so that its dial will be in line
with the others. Between (g und the tube are
KFCy and Cy. Parasitic choke Ls is supported
hetween the junction of ('7-RFCy and the tube
plate cap. ('1¢ i8 connceted to the high-voltage
lead at the power plug where the lead leaves the
chassis. Coil Lga shows up poorly in the photos,
but is supported by a National GS-3 pillar
insulator (mounted to the left and in front of
the variable inductor) and the terminal of the
varinble inductor. It is at right angles to L;g,
the roller coil.

At the right rear edge of the vuriable inductor
is the (38-3 insulator which normally supports
Lsc, and direetiy behind that is the sufety choke
RIFCy. Switch Sp is at the far right: one section
switches the loading capacitors which are clus-
tered to the rear of the switch and the other
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‘I'he exviter section extends
wlong one end of the chawsix,
ax shown in this hottom view.
‘I'he bottom of the amplitier
dish is at the left. The switch
at lower center is the meter
switch.

section shorts out Lgc on all bauds other than
160 meters, as mentioned earlier. Just barely
vigible in the photograph is the coil portion of
the harmonic trap L7Ch4.

Top and bottom plates are 8 by 17 inches, and
are seeured by Y4-inch 6-32 serews spaced every
2 inches around the edges of the chassis. The
chassis material is rather light, but if care is
used it may be drilled and tapped with good
results. Just don't tighten up on the 6-32s
foo strenuously. The 7-inch pancl is held to the
chussis by the various tuning controls and panel
bearings, and by the bolts which hold the meter
and meter shicld in place. ‘The meter shield is
an ICA No. 1540 coil shield, cut down so that
it is only 2 inches hlgh

The ouly other pxecc of mechanical \\011\
that is at all unusual is the counter for the
variable inductor. At the time this transmitter
was conceived the only counters obtainable toolk
up more room on the panel and behind it than
was available, and so 2 homemade counter was
contrived using Boston gears Nos. (3142 and
(3148, some (G29 pinion wire, two panel bearings,
4 couple of aluminum brackets, and a surplus
dial. Fig. 4 shows the method of assembly. The

— - PANEL

DIAL FROM
#~" SURPLUS

TR
TUNING UNIT

G142 —,
\,

c29—
A\l\\

PANEL
BEARINGS

KU e e

A
£ FLEXIBLE
COUPLING

v
ALUMINUM BRACKETS
SUPPORTING GEARS

Fig. 4 — Sketch of drive and indicator for the final-
tank variable inductor. The gears are standard items.
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Miscellaneous small parts
in the power supply are
mounted  below  chassis, as
shown in this photogruph,

L4

counter dial on the pancl was taken from a
surplus tuning unit, and was mounted by drilling
and tapping the shaft on which the (148 spur
gear was mounted. Incidentally, the spur gears
come with hubs which have to he drilled and
tapped in order to ullow fastening to the
shafts.

Now for a few miscellancous notes on the
construction and wiring. You should do ull
necessary by-passing and other wiring at the
6146 tube soucket before mounting it und its
bracket in position. There is not enough room
to get down between it and the edge of the
shelf with any ordinary soldering iron. A serics
of 14-inch holes is drilled below the tube in the
shelf, in line again in the bottom plate and in
the top plate, to provide ventilation for the 6146.
The now-standard practice of using shiclded
wiring on the d.c. leads is followed in this rig,
with plenty of bonds to the chassis at convenient.
points. The meter shunts were wound by trial
and errvor, using a rheostat, battery, und full-
range milliammeters to determine the shunts
needed. The shunt for measuring exciter current
extends the 10-ma. range of the meter to 100
ma., while the shunt for the 6146 plate current
extends the range to 200 ma. No shunt is needed
for the 6146 grid current. The pancl markings
#re Tekni-Cals.

Operation

Adjustment of the exciter has been fully
covered by Mix, and so need not be detailed
further. It might be mentioned, however, that
the exciter worked right from the moment plate
voltage was first applied, and the process of
aligning it was very simple. Thus, if the speci-

¢

Major componcuts of the power supply,
which is built on an 8 X 17 X 2-inch chassis.
The voltage regulator tuhex, clamp tube and
biag battery are at the right-hand end in this
view. The *“‘plate switch” socket beside the
115-volt conncctor on the chassis lip is wired
in parallel with the front-panel plate switch
and is for remote control of the plate voltage.

¢
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fications in the original article ure followed you
will have no difliculty with that part of the
cireuit.

In the final the harmonie trap is adjusted
by resonating the L('j5 combination to your
local TV channel. Do this by shorting the coax-
connector terminals and coupling Ly to a grid-
dip meter. In my casc L7 consists of three
turns of No. 18 wire wound to a !4-inch diameter,
while (15 is 100 puf. L7 was then adjusted until
the circuit hit Chaunel 6.

The values of the loading condensers were
picked by going buack to the early articles on
the pi network. I had to make no further adjust-
ment, and so in this case blind luck triumphed
over science.

The 80-meter band is tuned with all of Lgg
in the circuit, 40 i8 tuned with about 12 turns of
Lggp in the circuit, 20 meters with about 7 turns,
and 15 meters with about 5 turns. For 10 meters,
Lgs 18 shorted out altogether by running the
contactor all the way to the end of the coil.
These adjustments could vary depending upon
what kind of load your transmitter has to feed.

A word of caution about the 6146 is in order.
It appears that this tube is particularly sus-
ceptible to overloads, and so you should exercise
care not to allow it to operate off-resonance;
otherwise, you will soon end up with a tube
exhibiting grid emission.

This rig has been used by itself, with an
antenna coupler, as a very nifty low-power
transmitter. It was used with success during
the 1953 and 1954 SS contests, and the TV
receiver in the next room never knew it was on
the air. It has also bcen used to drive a pair of
triodes running a kilowatt input.




A One-Tube Receiver for the Beginner

The 6U8 in a Regenerative Receiver

BY LEWIS G. MCCOY, WIICP

® The casiest way to break into the re-
ceiver-construction game is to build a
regenerative receiver. llere is a ‘“‘one-
tube®® regenerative receiver that is easy
to put together and has performance
equal to any in its class. And, after all
these years, it has an honest-to-goodness
antenna coupling circuit. '

would appear that one of the many questions

facing the newcomer is whether to buy or
build his first receiver and transmitter. The
answer to that depends on whether one is in-
terested in just operating or in learning about
radio. If you want to understand radio, the only
real way to acquire experience is by building your
own cquipment. At least at the beginning.

This article describes the construction of u
simple one-tube regenerative receiver that will
fulfill the basic requirements for communications
work. The title of the article states that the
receiver is a vne-tube job. Actually, it uses two
tubes in one envelope — envelope meaning the
glass enclosure. The 6UR is a triode-pentode, and
in this receiver the pentode section is used as a
regenerative detector und the triode portion as
an audio amplifier.

With this receiver it is possible to hear amateur
and commercial stations in the 2- to 20-Me.
range. This tuning range will enable the builder
to listen to the two low-frequency Novice bands.
Also, if one is intercsted in obtaining code
practice, W1AW, the ARRL Hgq. station, can be
tuned in for its nightly code-practicc scssions.

JUDGING from the mail here at Headquarters, it

The Circuit

The circuit used in this receiver differs in a few
places from the usual regencrative-receiver cir-
cuit. For example, instead of the usual small
antenna-coupling capacitor or inductor, provision

was included here for either a series- or parallel-
tuned antenna circuit. This allows a wide range
of coupling adjustments to be obtained, as is
often necessary with regenerative receivers.
Referring to Fig. 1, the antenna coil, I,
couples the signal to the detector tuned circuit
LyCol's. The capacitor, Cs, is larger than C3 and
is used as the “bandsct” wcapucitor -—once Ca
is sct for a particular frequency range, Cz is used
48 the ‘“bandspread” tuning control. To facilitate
using manufactured coils, the coil Ly is tapped
to obtain a feed-back or ‘‘tickler’”’ winding. Re-
generation in the detector is controlled by
changing the scrcen voltage obtained at the
potentiometer R;. An r.f. filter, using two cap-
acitors and an r.f. choke, is placed in the plate
circuit of the pentode detector to reduce r.f.
appearing at the grid of the triode audio ampli-
fier. Still further attenuation of r.f. at the grid
is obtained through the use of a scries resistor
and a shunt capacitor right at the grid of the
audio stage. To save a little money, the audio
coupling choke, L3, is made from an inter-
stage audio transformer with the two windings
connected in series. A high-inductance choke
could be used here, but the series-connected
transformer does u good job and is less expensive.
The headphones are connccted directly in the
plate circuit of the audio stage, und conscquently
the plate voltage appears at the terminals —
vou can get an electrical shock here if you aren’t
carcful. Some receivers eliminate this hazard
by feeding the plate through un audio choke and
coupling to the headphones through a capacitor,
but again in the intercst of saving a few dollars
this protective feature was not included. In uny
event, be sure to use ‘“high-impedance’ head-
phones with this recciver — the low-impedance
headphones that have been available in surplus
will not work well in this particular circuit.

Construction .
"The receiver is built on a 7 X 7 X 2-inch alumi-
pum chassis, with the power supply mounted on

¢

Front view of the reeeiver and
power supply. The control at the
upper left is the general-coverage
tuning, center is bandspread, low-
er left the regencration control,
and the bottom center the an-
tenna trimmer.

¢
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Rear view of receiver and power
supply showing the placement of
parts. The variable capacitor oun the
left is for bandspread and the one
on the right for general coverage.
The leads from the two capacitors
are run through rubber grommets
to avoid shorting to the chassis top.

a separate chassis. In order to minimize hum
pickup and vibration from the power trans-
former, it is not advisable to mount the power
supply on the sume chassis as the receiver. It is
not necessary to use aluminum chassis for the
two units, but it does tend to make a ncater job.
The aluminum is casy to work —a lg- and 14-
inch drill, plus a small rattail file und hack-saw
blade being all the tools that are needed for the
job, although two socket punches can be used
to advantage and will save vou some work.

The first step is to mount the coil and tube
sockets. They are spaced 2 inches from the
sides at the center of the chassis. Ground lugs
should be mounted under the nuts that hold the
tube socket and also under the rear nut holding
the coil socket. Next, the panel holes are drilled.

Looking at the photograph showing the panel
front, the knob at the lower left is the regencra~
tion control, lower center is the antenna trimmer,

DETECTOR

8us 1mh.

and the headphone tips are at the lower right.
The knob al the upper left is for the general-
coverage capacitor, and the one at the right the
bandspread tuning. The dial shown in the
photograph is the National type I{. This has a
rim drive and gives a desirable slow tuning rate.

After the holes are drilled in the panel, it
is held in place against the chassis and the
tour holes along the bottom are used as a tem-
plate for the chassis holes. A small right-angle
bracket to hold the antenna-trimmer capac-
itor is made from a picce of aluminum. The hole
in the bracket should be large enough to clear
the rotor of the capacitor, since both the rotor
and stator are insulated from the chassis. The
trimmer is mounted to the bracket by screws and
the insulated nuts on the capacitor frame. The
bracket, tie points, and audio choke L3 can now
be 1ounted in place.

The two capacitors, Ca and ('3, should then be

AUDIO  AMP.
6U8

2 3
too 15

POWER SUPPLY
L
T CR, =

.00 n_]_ .ool_]_

ol
200V,
PAPER
Ls

Ry 4 5

6 uf. +

“pi- B+
120V 18 uf. + 0

E 6.3V.

2s0v T_ 2sov T_
-0 B-

Fig. 1 — Circuit diagram of the one-tube regenerative receiver. See page 138 for parts list.
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installed on the pancl. If the Type I dial is used,
a template is furnished with the dial assembly
to give the correct. placement points for the dial
and rim drive. When the potentiometer /2y
and the pin jacks are mounted in place, they
will hold the panel to the chassis. Be sure to
insulate the pin jacks from the panel and chassis
with tiber washers. The through-shatt bushing
is measured and cut to size, making allowance
for the insulated coupler. The receiver is now
ready for wiring.
Wiring

If this is your first construction project, there
are a few tips about wiring and soldering that will
help you do a good job. First, be sure the end
of the wire to be soldered is completely clean of
insulation or cnamel. Solder should not be
depended on to hold the connection. Whenever
possible, wrap the wire around the connection
hefore applying solder. Hold the tip of the iron
against the work until the work is hot enough to
melt the solder. Where most beginners make a
mistake is in holding the solder to the iron tip
and not getting the connection hot enough for
the solder to melt and hold. Don’t use any more
solder than necessary to make the connection.
After a connection is soldered, dispose of the
loose bits of solder and wire to avoid short
circuits to other connections.

Although it is not shown in the diagram, it is
important that a secparate ground lead be con-
nected to the rotors of (9 and ('3 und the lead
hrought helow the chassis to 2 common grounding
point at the tube socket. This will help make the
receiver stable and reduce hand capacity.

There are five leads coming from the inter-
stage transformer: red. blue, black, and two
green. The red lead and green lead that are
direetlv opposite each other are connected to-
gether. After the leads are soldered and taped.
the end of the black lead is also taped. Thes:»
leads are then rolled up and tucked in the corner
of the chassis. The remaining blue and green
leads then become those used for wiring the series-
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Bottom view of the two units.
At the lower left in the reeciver in
the interstage transformer L3. ‘I'o
the right of L3 is the antenna-trim-
mer capacitor mounted on a right-
angle bracket. Immediately in front
of the bracket is the insulated shaft
coupler which connects the through-
shaft bushing to the antenna trim-
er.

‘I'he selenium  rectifier in  the
power supply is visible between the
two clectrolytic capacitors.

¢

connected transformer into the circuit. One is
connected to the junction of the 0.01-gf. disk
capacitor and the 1-millihenry r.f. choke and the
other lead is connected to the B4 voltage
terminal. .

The Barker & Williamson coils are mounted
on five-prong plugs, although only four of the
contacts are used. The link mounted st one end
of the coil is Ly und the coil proper is Ly. To make
the tickler tup, a short picce of hook-up wire
approximately 3 inches long is soldered to the
fiftth prong on the plug. The picce of wire is
then run through the middle turns of the coil
and soldered to the tap puint. For the &0)-meter
coil, the tap is connected to the 8th turn in
from the link end. To get the tap wire through
the middle turns of the coil, it will be necessary
to hend two or three turns of the coil in towards
the center of the coil. This will provide sutlicient
clearance for the tap lead. It is also necessary
to bend in the 8th turn to make the tap connee-
tion. Be sure that noue of the bent turns touches
adjacent turns.

For maximum bandspread on ) meters, it is
necessary to remove nine turns from the 40-
meter coil. The turns are taken from the end
opposite the link end of the coil. The tickler tap
is made on the 4th turn end from the link end.

To bandspread the 20-meter coil, two turns are
removed from the end opposite the link end. The
tap is placed on the 4th turn from the link end.
In ull three coils, the tap lead should be insulated
where it passes through the coil turns.

Power Supply

The power-supply components ean now be
wired. There are two important points that be-
ginners should keep in mind when wiring the
supply. The first is that the electrolytic capacitors
should be wired with the leads marked with «
minus sign, or negative, connected to the chassis.
The plus sign, or positive, connects to the choke
leads. Likewise, the sclenium rectifier is marked
with a plus sign, and this lead is connected to the

(Continued on page 136)
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A Compact Two-Tone Test Generator
Dual A.F. Phase-Shift Oscillators for Modulation Checking

BY ROBERT F. TSCHANNEN,* WOLUO

e This unit provides two audio fre-
quencies of your choice for checking the
performance of a linear amplifier. In
case vou usc any of the various two-tone
techniques that require only one audio
frequency, or want a low-distortion tone
for a.m. testing, just use one-half of the
circuit diagram.

exciter and linear amplifier is difficult to pre-

dict without a few pieces of test equipment.
Probably the most important item of test equip-
ment for this purpose is the oscillograph; how-
ever, a most useful and helpful companion unit
is a low-distortion audio source — better still,
a pair of audio sources.

The *“‘Two-Tone Test Generator” described
below is designed to provide two independent
low-distortion audio test signals. The unit is small
and compact and uses only two tubes. No special
components are used in the construction of the
unit. If the generator is carefully made and ad-
justed, the total harmonie distortion can be as
low as (.1 per cent.

The Basic Circuit

The basic vircuit of a phase-shift oscillator is
shown in Fig. 1. Operation depends upon pro-
ducing 180-degree phase shift in the RC network
consisting of three capacitors and three resistors;
sufficient, gain must be produced by the oscillator
tube to make up for the loss in the network. For

*412 E. Maple St., Lombard, 111

THE true performance of a single-sideband

‘The two-tone test genera-
tor i a compact and inex-
pensive unit and provides
two audio signals of different
frequencies and cqual ampli-
tudes for testing any type
of 5.8.bh. generator. Distortion
is extremely low if proper care
is used in adjustment.
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the circuit shown, a gain of 2 times is required
to sustain oscillation (Reference 1, bibliography.
The frequency of oscillation is determined by the
equation
1010

200/ 6 RO 154 BC

where R is in ohms and C is in micromicrofarads.
If the oscillator tube has a gain less than 29,
oscillation will not begin; if excessive gain is ob-
tained, appreciable distortion may be produced.

Re 3 ¢ c ¢

Fig. 1 — The basic phase-shift oscillator circuit.

The phase shift through the network at hur-
monic frequencies is always less than 180 degrees
and in some cases approaches zero. This gives
rise to negative feed-back which reduces the gain
at harmonic frequencies; therefore, essentially a
pure sine wave results. Maximum harmonic re-
duction occurs at the point where the systemn is
just uble to sustain oscillation.

General Circuit Description

A single 6ANS tube is used as oscillator and
output section for each channel of the generator.
The pentode section functions as the oscillator
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proper; the triode section operates as a cathode
follower output. A halt-wave selenium rectifier
followed by considerable filtering provides good
d.c. for the oscillators. The complete schematic
in shown in Fig. 2.

The 1000-ohin controls in the cathode circuits
of the pentode stages are used for controlling dis-
tortion. The controls permit adjustment of the
ascillator tube gain to the point where oscillation
will just be sustained. This also corresponds to the
point where minimum distortion ocewrs. Two
additional 1000-ohm controls in the cathodes of
the triode cathode followers provide control of
outputs from either channel.

AAA
VvV
&
=
o

Iy
YWV

4
10003

330K 330K 330K MG,
>390K
160 !_160 — Cg
C4 Cg C6 —|T005

nsv.
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470
3

S¢——0 400~

L4

Arrangement of parts be-
low chassis. The two oscilla-
tor-butfer circuits are identi-
ecal in cirenit but not in
component valucs. The three
electrolytic condensers in the
power supply are contained
in a single can-type unit
{Mallory 311.9) thus conscrv-
ing space underneath.

¢

The £ and C component vilues for the net-
works shown in the schematic of Fig. 2 are ap-
proximately correct for the generation of 400-
and 1000-cyele tones. Other values are given in
Table 1.

Tt. is important that the linearity of the cathode
follower be good since otherwise distortion may
be added by this stage. The use of a low-u triode
tube such as the triode portion of the 6ANS8 per-
mits the handling of higher grid swings without
distortion. Since the signal handled is small, the
possibility of distortion becomes negligible. The
effective output impedance of the cathode fol-
lower is approximately equal to

10°

(m
in shunt with the cathode resistance to
ground (where g¢m i8 the transcon-
ductance in micromhos). The output
impedance is therefore of the order of
only several hundred ohms. This is de-
sirable since output signals may readily
be coupled into u combining network
without appreciuble interaction. The
tapped-down take-off point from the
plate of each os:illator tube reduces
external loading on the oscillator and

—o oM.

¢

1000V

Fig. 2+ Circuit of the dual a.f. test
osvillator, Resistors are 14 watt, 10 per cent
tolerance, unless otherwise specified. Capaci-
tance values below 0.001 uf. are in uuf. Poten-
tiometers are lincar-taper l-watt compo-
nition.

Ci-Cs,

ine. - Silver rica, 5 cent
tolerance.

Cn1, Ciz — 120-4f. 250-volt electrolytic.

Cg — A0-pf. 250-volt electrolytic.

I.1 -5 henrys, 50 ma. (Stancor C-1325).

CR1 — 75-ma. sclenium rectifier.

I'' — 125 volts, 5V ma.: 6.3 volts, 2 amp.

(Stancor PA-8421).

per

L4
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ulso reduces the output level to the point where
the cathode-follower grid circuit can handle’ the
signal without distortion.

When used for lowest distortion, the output of
cither channel is of the order of 1 to 1.5 volts
r.m.s. Output levels of 810 volts r.s. are ob-
tainable if a few per cent distortion is tolerahle.
The increased output capability is obtained by
readjusting the oscillator cathode resistance.

The total “B’” current drain of hoth oscil-
lators and output stages is about 16 ma. Line-
voltage variations do not greatly influence the

(A)

"ig. 3 — Improper oper-
ating conditions arc shown
by ‘scope traces. A — kKx-
cersive orcillator tube gain.
B — Excessive oscillator
tube gain, but not as much
as in A, C - — Same as B
except with change in “scope
sweep speed to  facilitate
estimating sccond-harmonie
distortion by the degree of
asymmetry (X greater than
Y). D — Optimum sym-
metry (X = Y), minimum
even-order harmonics, low
distortion in output.

oscillator frequency; therefore voltage stabiliza-
tion is not required. Larger scrcen by-pass and
ecoupling capacitors do not add particularly to the
performance of the unit since fixed-frequency
operation is used.

Typical voltage readings taken with a d.c.
v.t.v.m. are as follows:

1) B+ at output of filter = +120 to 4130
volts. ‘

2) Ey = +30 to 440 volts.

3) E, = 455 to +80 volts.

4) Ky (pentode) = (0.2 to ().3 volt.

5) Ky (triode) = 6 to 7.5 volts.

Construction

The chassis layout of the phase-shift oscillator
is not critical. The entire unit is constructed on a
5 X 7 X 114-inch chassis. The grid leads of the
oscillator tubes are preferably kept short aund
dressed away from a.c. supply and filament
leads. One side of each filament of the GANS
tubes is grounded. The photographs of the chassis
will assist the builder in making a suitable lay-
out. The small power transformer is capable of
supplying as many as four individual oscillators.
If desired, a 6X4 rectifier may be substituted in
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TABLE I

Freq. (4
{e.p.8.) n upf.
250 1 meg. 260
a00 o 216
BB o 186
100 o 162
H00 680 KK 191
1500 " 159
300 o 119
1000 200 K 166
1250 o 133
1500 v 111
2000 270 K 120

place of the sclenium rectifier; in this ease the
330-ohm I-watt current-limiting resistor in scries
with the rectifier may be removed.

Miniature silver mica capacitors were used in
the phase-shift networks for compactness: how-
ever, conventional micas may be used success-
fully if space is available. The coupling capacitors
C7 und Cx may be Hi-K disk ceramic or paper
types. Components for the phasc-shift network
are mounted on terminal strips or boards for
rigidity and necatness. The capacitors € through
('s are not visible in the bottom view since they
are beneath the terminal strips which are located
on each side of the ¢hassis. The controls f2) and
R ure located on cach side of the electrolytic
filter capuacitor. The output controls, a.c. switch,
and output tip jacks are on the front flange of
the chassis. The layout shown will provide good
accessibility to nearly all components.

Adjustment & Checking

After the wiring has been completed and
checked the unit may be turned on and each out-
put observed on a 'scope. If no output appears,
adjust the cathode resistor of the oscillator to
just slightly beyond the point where oscillation
starts.

With the values of cathode resistances shown
on the schematie, it should normally be possible
to stop oscitlation near one end of the controf and
produce high (but slightly distorted) output near
the other end of the control. At the point where
the distortion becomes noticeable, the wave will
usually have an appearance similar to that shown
in Fig. 3A or 3B, which indicates even-harmonic
distortion (principally second). It u distortion
meter or wave analyzer is available it will be
simple to adjust each cathode control to the
point where lowest distortion is ohtained. Since
such cquipment is seldom avuilable to the ham
or experimenter, a reasonable means of minimiz-
ing the distortion is to apply the signal under test.
to the vertical plates of & 'scope and adjust the
horizontal sweep speed until a pattern similar to
Fig. 3C is obtained. The distortion control can
now be rotated until dimensions X and Y are as
nearly equal as possible (see Fig. 3D). In other
words, if X and Y are made equal, any asym-
metry due to second harmonic distortion i
negligible.

(Continued on page 120)
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The All-Electronic “Ultimatic” Keyer
Part IT — How It Works

BY JOHN KAYE,* W6SRY

o Part I (QST. April, 1955) of this article
deseribed what the key does and how it
can be built. Here is the explanation of
the circuits and pertinent lest data.
Part | is required, since it carries the
circuit diagram.

as two separate units, a code generator and
a sclector-memory-scquencor (SMS). The
generator is composed of a time base, two charac-
ter-generating triggers, and a relay-control tube
or an optional d.c.-output tube for direct control
of vacuum-tube keyers. The SMS comprises a
twin-lever key, two memories, two interlocked-
sequencor circuits, two multiple-character hold-
ing circuits, and two sequence-seizure circuits.
1'his SMS structure is completely symmetrical.
One side only will be discussed. Each paragraph
- concerning it can also serve to describe the other
side by substituting *‘dot’ for ‘““dash’ und vice
versa and counsidering the corresponding circuit
components. Refer to Part I for the circuit
diagram. To extend the stability range, grid-
eurrent loading is used in several places. For this
reason, some of the voltages to be cited will differ
from those culculated from straight voltage-
divider action of resistor strings.

THE electronic Ultimatic is best considered

Time Base

The multivibrator, 17;Vs, generates a suffi-
ciently-square wave ut its cathodes from which
(2R, differentiates alternate positive and nega-
tive pulses for operation of the generator triggers.
The **mark/space’’ ratio of this type of oscillator
has been found to be substantially independent
of plate voltage over a wide range, and conse-
quently, no voltage regulation is required. The
elevated grid return of V', provides a mark/space
rutio of 45/55 with K3 at ground, increasing to
90/10 before failure as the arm is moved toward
the cathodes. A capacity of 0.05uf. at 'y gives
a minimum speed below 5 w.p.m. and a maximum
above 100. Heaven forbid anyone turning it
loose on me!

Relay Output

During spacing, the relay is encrgized because
the grid of V73 is held at ground potential at
the junction of 2 and k3. The normal “back”
contact is used to key the external circuit. On
“mark” the junction of Rjs und Ry3 drops to — 15
volts, cutting off V. Relatively heavy spring
tension on the relay minimizes armature travel

#2296 West Nicolet, Banning, Calif.
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time. When the grid of V3 returns to ground
potential for spacing, the current through 7173
is sufficient to open the contact promptly. Slower
armature travel at this time, caused by the stiff
spring, is of no consequence. With 0.004-inch
armature travel, this method of relay operation
results in practically zero variation in the mark/
space ratio to, fantastic as it may sound, well
above 100 w.p.m.

Idle Code Generator

VsVe and V7Vg are cathode-coupled triggers,
with Vs and V7 conducting in the idle condition.
Voltages of +15 and +12 stand on Ry and Ry,
respectively. When the output is to remain
spacing, both sequencors, Vo and Vi, are cut
off, with cathodes held at 1.7 and +.9 by R
and Re3, to compensate for the negative contact
potentials in the control clampers Dy, Dy and V.
Positive pulses from (224 are clamped at 4.9 to
the grid of V3 by De and 1. The junction of
Iy0 und Ry bolds the grid of V4 at its cathode
potential of +1.7, clamping positive pulses to
the grid of Vs at +2.2 volts. These pulse ampli-
tudes are too low to affect the triggers. Negative
pulses ure not uffected by the dot control V4Rs,
but are grounded out by Djki6.

Dot Generation

When the output is to be a dot, Vo is made
conductive by SMS action, establishing 10
volts at Ke4. This effectively cuts off V4, whose
grid does not rise above -+8 volts at Ryol)).
The first succceding positive pulse from Cal2g
rises to +10 volts at the grid of Vg to transfer
conduction to that tube. The resultant drop
across Ks transmits a 60-volt negative pulse
toward the grid of V7 via Cs and I29. This cuts
off V7 und transfers conduction to ¥4 The
junction Rjolty13 stabilizes at — 15 volts to cut off
V'3, releasing the relay for marking output.

The following negative pulse cuts off V5 and
returns conduction to Vs As Vp cuts off, a
positive pulse is transmitted via €4 to the grid
of V7, to return conduction to that tube. The
junction of Rjs and Rz returns to ground
potential, and V3 pulls up the relay for spacing
output.

Even if the key is held closed, with a constant
+10 volts standing on KRy, the output cannot
again go to marking until the next positive timing
pulse, cnsuring a full half cycle of spacing output
to complete the dot.

Dash Generation

When the output is to be a dash, V713 is made
conductive by SMS action, and -+10 volts
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stands on Rgs. The first positive pulse from
CyRy4 rises to 410 volts at the grid of 173, trans-
ferring conduction from 177 to Vg and the output
to marking. The following negative pulse toward
the grid of V3 is grounded by Dy, and V' remains
conductive.

Conduction in Vy reduces the potential at
L5 to +2.2 volts. The voltage at the junction
of Ri0 and Ry drops to —(.5 to cut off V4, whose
cathode now stands at 0.9 volts. (The cut-oft
voltage is low because the plate voltage is unly
about 10 volts.) C5l14 delays this drop until well
after the first positive pulse has decayed at the
grid of V5. The second positive pulse can now trip
V5V's to V5 conduction. Vg continues to conduct,
of course. The second negative pulse cuts off Vs,
which returns conduction to V7 and the output
to spacing. The output cannot again go to mark-
ing until the next positive pulse, ensuring the
half cycle of spacing to complete the dash after
1 %4 cycles of marking output.

When econduction is first transferred from
V1 to Vg, a 19-volt negative pulse is transmitted
from the grid of V7 toward the plate of V5 via
('y, but R limits it to insufficient amplitude
to upset stable conduction in V. If SMS action
has transferred scquencor conduction to Vi1 by
the time of the second positive pulse in the
dash, the elevation of the cathode of V4 is
only incidental, since the drop at Riply; has
already cut off V.

Automatic Spacing Characters

As in the relay model, iuterletter and inter-
word spacing characters are obtained by allowing
one or two positive pulses to go by. Closure of
u key at any time following a passed-up positive
pulse produces marking output beginning at the
next positive pulse.

Memory Actuation

The dot-memory trigger V13174 idles with T3
conducting. This is the opposite tube of the
pair from that in the code gencrators, facilitating
the use of readily-derived positive memory-
clearance pulses and a simple sequencing struc-
ture. While idle, C;2 discharges and C)3 charges
through 3. Closure of the dot key lifts the grid
of V4 on charging current to Cj2 to the +10-volt
value standing at Rg7KRzs. (‘13 discharges im-
mediately and cnsures Cjyo action despite a
possibly scratchy contact at the key. The com-
paratively slow (2 millisecond) charge rate of
(13 through Rj prevents unwanted memory
actuation from contact scratch as the key is
released. The grid of V4 rises from —13 volts
and stablizes at --10 volts with ¥4 conducting.
The key may be immediately opened and the
dot selection will be stored in the actuated
trigger until cleared by appearance of the dot
at the output.

Memory Clearance

The dot memory is cleared under control of
D;3R34 by a positive pulse to the grid of V3,
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generated by Ch1R3s from the V3 plate swing as
the output goes to marking. To prevent spurious
memory retrip, D7 grounds the negative pulse
generated as the output goes to spacing.

Only one sequencor tube can conduct at a
time. If the output character following the time
of dot storage is to be a previously-selected dash,
11 conducts and only +1.7 volts stands at f2a4.
The clearance pulse toward the dot memory is
clamped to that amplitude by DsRa4, insufficient
to clear the memory. When V4 is conductive for
dot output, the pulse is allowed to rise to +10
volts at the grid of V33 and return conduction
to Viz to clear the memory. The dash memory
V15V 16 behaves identically, with clearance under
the control of V11 DsR3.

Sequence Interlock

When the dot memory is idle and the dot key
is open, the junction of /30 and R32 applies
—13 volts to the grid of Vg, via Rgy und R3,
to cut off the tube. Tripping of the dot memory
applies +10 volts from R3oR3, toward the grid of
Vig. If V1y is being held conductive by a positive
selection potential from the dash memory or
key, its plate current through Ris lowers the
potential ut Rjofg to -7 volts. The positive
potential directed toward the grid of Vi by a
dot selected under this condition is clamped by
D3Rg1, and the grid of Vo is held below cut-off.
This guarantees prior transmission of an earlier
sclected dash. C'7 stabilizes the negative interlock
voltage against spurious releases by plate voltage
fluctuations caused by line-voltage changes and
distributed capacitive couplings. This is neces-
sary at very low line voltages, where the inter-
lock potential drops to around -3 volts.

With the dash memory clear and the dash key
open, V11 is cut off by —13 volts at Rzef4a,
and RjgRg0 stands at -+12 volts. This allows
the +10-volt dot selection potential to reach
the grid of Vyy via Rs;. The cathode of Vig
rises to 410 volts to start a dot on the next
positive time-base pulse, and permits the memory
clearance pulse to reach the grid of Viz. Con-
duction through Vo and o7 lowers Raglag to
—7 volts, to clamp at 4Rss any subscquently
selected dash until after the dot starts. Ad-
ditionally, by thus locking out V1; and holding
[R5 und the cathode of Ds ut +0.9 volts, clearance
of the dash memory (when uctuated after dot
storage but before that dot starts) is prevented.

For a serics of dots, the key is held closed and
-+10 volts from R37 R3g holds V1o conductive via
R (and V11 locked-out) after the dot memory
clears at the start of the first dot, until the key is
released or the sequencor is ‘‘seized” by sub-
sequent actuation of the dash memory. The
similar structure of the dash sequencor behaves
identically under interlock control of the dot
sequencor, to provide single or multiple dashes.

Sequence Transfer

Assume a dot and a dash, selected in that
order before any output starts, and the keys
{Continued on page 182)
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o flocont fquipment —

The Sonar CD-2 Transmitter-Receiver

# it8 name implies, the Sonar ('D-2 was de-
A signed especiully for civil defense radio
service. As one of the few v.h.f. amuateur-
band pieces of gear presently approved by the
Federal Civil Defense Administration for match-
ing funds, it is of more than ordinary interest.
To qualify for FCDA approval, v.h.f. cquipment
must comply with fairly stiff specifications as to
frequency stability and selectivity.

Achieving the required stability in the trans-
mitter was probably no great problem; crystal
control and reasonable care in mechanical and
electrical design take care of that. But adequate
selectivity in a 2-meter receiver runs to some
appreciable complication, and when selectivity
is achieved, oscillator instability is likely to be
something of a headache. A glance at the block
diagram, Fig. 1, will show how these mutters are
handled in the CD-2.

The receiver uses ten tubes. The front end
has a 6BKY series cascode, for low noise figure,
followed by 1 6AKS5 pentade. Self-tuned coupled
circuits are used between the second half of the
cascode and the 6AKS5 grid, and between the
G6AKS plate and the first. mixer. Coupling betwecen
these circuits is adjusted to give the desired
flat response across the band, and the series
of ecircuits gives reusonably high attenuation
of signals outside that band. Oscillator stability
is assured through the use of a voltage-regulated
oscillator-doubler arrangement, with a self-tuned
cireuit in the doubler plate lead, and very light
coupling between the oscillator and doubler.

Qutput from the first mixer is ut 10.7 Me.,
und there is one stage of i.f. amplification at this
trequency. Then follows a 6U8 mixer-oscillator,
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Fig. 1 — Block diagram of
tube line-up and stage func-
tions in the Sonar CD-2 trans-
mitter-receiver.

‘The Sonar CD-2 transmitter-receiver case is dcknzncd
especially for civil defense station needs. The drop front
has a plywood insert to make a writing surface. Space
for log, message blanks, microphone cables and other
accessories is provided, and the cover and front lock
together to prevent unauthorized use.

the latter crystal-controlled, converting to 455
ke. Two stages of if. at 455 ke. work into a
conventional diode-triode combination that per-
forms the functions of detection, a.v.c., noise
limiting and audio amplifi-
cation. The recciver ends
up in a 6AQ5 power audio
stage, where a choice of
speaker, 'phones-with-
speaker, or ‘phones alone is
afforded.

The transmitter line-up
consists of a 12BY7 crystal
oseillator-tripler, using 8-
Me. ¢rystals, 4 6AK6 dou-
¢ bler, a puir of 6J6s in push-
pull-parallel tripling, and a
t252 as a straight-through
amplifier on 144 Mec. In-
ductively-coupled double-
tuned circuits are used in
the last three stages to
provide cssentially flat re-
spouse ucross the band and
PN good attenuation of un-

wanted oscillator-multipli-
The rated

5AQ5

er frequencies.
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Interior of the CD-2. Trans-
mitter components are at the
left; receiver and power supply
on the right.

output of 17 watts scems quite
conservative and is readily de-
veloped.

Modulation is supplied by a pair
of 6AQ5s, driven by a 12AT7. A
Type F1 carbon button micro-
phone is used, and there is provi-
sion for either push-to-talk or
toggle-switch control of the send-
receive operation. A small amount
of r.f. output is coupled off at the antenna con-
nection to an r.f. voltmeter to provide for tuning
up. Indication of transmitter tuning is shown on
4 meter, which doubles as a tuning meter for
reception, and in addition there is a red jewel
light that indicates both output und modulation.
The circuit used for these purposes is reproduced
in Fig, 2.

Tuning & Adjustment

In keeping with its intended service, the
(D-2 is designed so thatla mini-
mum of adjustment is required
in normal operation. Alignment.
adjustments of both transmitter
and receiver are preset, and should
not. require adjustment except in
case of parts failure or other dam-
age. In the case of the receiver,

Bottom view of the Sonar
transmitter-recciver. Receiver
and power supply occupy the
large section,
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the operator merely turns the calibrated dial, and
adjusts the audio level to suit conditions. Maxi-
mum downward swing of the meter indicates
proper tuning of a signal.

The transmitter has provision forecight crystal-
controlled channels, selection being made with
4 single front-panel switch. The only tuning
adjustments are the final plate tank and the
antenna series-tuning capacitors. A front-panel
“calibrate” switch applies screen voltage to
the erystal oseillator, when the station is in the

)




‘“receive’” position, to permit c¢hecking the
operating frequencies and the receiver calibration
against cach other. The harmonic from the
crystal oscillator in the 144-Mec. band is strong
enough to make an appreciable dip show on the
tuning meter as the receiver is tuned across the
operating frequency.

The CD-2 housing and accessories are designed
for its rdle as a civil defense control station.

To SR Switch

IQA(ZO
No 49@[ IN48

1000

£
N

Fig. 2 - "Tuning indicator circuit used for checking
transmitter ad]uslments in the CD-2. In the complecte
circuit, the meter is also switched to indicate strength of
the received signal.

The drop front and hinged top lock together
with a cut key, so that unauthorized use can
be prevented. The bottom portion of the case
has ample space for log, messuge blanks, spare
cables and other small accessories. The front
cover has a large plywood insert, to provide a
writing surface for field use. The cover can also
be removed readily, to save space in a permanent
installation. Carrying handles are provided on
the sides of the casc. The shelfl on which the

chassis rests is copper plated, to provide good
contact with the chassis, and it is made of
expunded metal for full ventilation. The front
panel has a shaded desk light that can be turned
on or off by a toggle switch.

The power supply works on either 6-volt d.c.
or [15-volt a.c. input, separate cables being
plugged into a single receptacle on the rear
wall of the chassis. The socket is reached through
a hinged door in the back of the cabinet. Selenium
rectifiers are used, this being the first instance
we've scen where they have been applied to
amatcur gear of this power rating. The result
should be superior regulation, and an appreciable
suving in drain when the rig is run from a 6-volt
source. An operating check of the unit showed the
total drain from a 6-volt storage battery to be 20
amperes on receiving and 83 on transmitting.
Extended use with storage-battery power should
not be attempted unless a satisfactory means of
charging is at hand, as output drops rapidly after
the first 5 minutes of use from a fully-charged
battery.

The manufacturer supplics the CD-series gear
for any 4.5-mecgacycle segment of the spectrum
from 50 to 180 Me., 80 a CD-6 is also available
for use in the umateur 50-Mec. band. Both
amateur band units may be expected to find
cousiderable acceptance in areas where c.d. plan-
ning is well organized, and supported by local or
state-wide governmental agencies. -— E. P. T.

The Gonset 6-Meter Communicator

F lack of suitable ready-made gear has been
I a factor in the present rather low state of
activity on the 6-meter band, here's & com-
plete package that should go 2 long wuy toward
injecting new life into what could be one of our
most intcresting slices of the r.l. spectrum. Cer-
tainly the 2-Meter Communicator hus become vne
of the most familiar features of the v.h.f. scene.
This has come ubout because it combines in one
small convenient unit many features that make
for pleasant and effective 2-meter work.
The new 6-meter model is physically an slmost
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exact. duplicate of the popular 2-meter job. It is
built, insofar as possible, around the same com-
ponents and subassemblies that are used in the
2-meter rig, and it has the sume useful gadgets.
These include a tuning eye that works on both
transmitter and receiver; a crystal spotter, for
checking transmitter frequency and receiver
culibration; an adjustable squelch, for quicting
the recciver during stand-by periods; universal
power supply, for hoth mobile and home-station
use; the option of cither carbon or crystal micro-
phone input; provision for use of the audio system

‘I'ne  double-conversion
receiver unit, left,  and
eombined transmitter and
audio system. right, arc
little more than good-sized
handfuls.

QST for



ity

The 6-Meter Communicator by Gonset is physically
an exact duplicate of its 2-meter counterpart. Individual
adjustmentof all transmitterstages is made through holes
in upper left side of the front panel, proper setting being
indicated by closure of the tuning eyc. Receiver has
squelch-level, volume and noise limiter controls, lower left.

for public-address work; and many other features.
In addition, there are innovations that help
the 6-Meter Communicator cope with conditions
different in several respects from those encoun-
tered in 2-meter operation. The receiver is a
double-conversion job, providing ronsiderably
better sclectivity than the single-conversion
6-Mc. if. in the 2-meter receiver. The tuning
range is extended one megacycle below the edge
of the band, permitting monitoring of the mobile
services in the 49-Me. region for signs of band
openings. Knough use of these frequencies is
made in most parts of the country so that some-
thing will be heard almost any time that sporadic-
E or Fe-layer skip is present. There is a built-in
low-pass filter, connecled permanently in the
antenna lead, to reduce harmonics from the trans-
mitter and spurious responses in the receiver.

Bottom views of the
receiver and transmitter
used in the 6-Meter Com-
municator. Qutboard unit
on back of receiver is cas-
code r.f. awmplifier., Re-
ceiver and transmitter use
common audio system.
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For obvious manufacturing reasons, the trans-
mitter has the same tube line-up as the 2-meter
one, but there is one less multiplier stage. A
6CL6 crystal oscillator-multiplier, with either
8- or 12-Me. crystals, drives a 12AV7 parallel
doubler to 50 Me. The final stage is a 2E26, de-
livering an output of about 6 watts. (We measured
better than 6 watts with a Micromatch into a
matched load.) The modulator has a 12AX7
amplifier working into a 6V6GT. This also serves
as the receiver audio system.

The receiver front end has a 6BQ7A cascode
r.f. wmplifier aud a 12AT7 mixer-oscillator, with
11-Mec. output. The receiver oscillator is on
the high side, so there is no problem with 28-
Me. images. Mixer output is 11 Mec., and there
is one stage of if. amplification, » 6BHG, ut
this frequency. Then follows a 6BE6 converter
to 1600 kc., and a 6BJ6 i.f. amplifier. The func-
tions of detcctor, noise limiter, a.v.c. rectifier
and first audio amplifier are combined in a 6T8,
which feeds the audio system. A subminiature
6BG7 duul triode handles the squelch. Our noise
generator shows that the noise figure of the 6-
Meter Communicator is hetter than is required
for good weuak-signal reception.

The power supply is identical to the 2-meter
unit, having two 6X4 rectifiers, and provision
for either 6-volt d.c. or 115-volt a.c. input. Con-
nections for these two types of operation are
made by separate cables supplied with the unit.

A variation from the 2-Mecter Communicator is
seen in the antenna furnished. The 19-inch whip
is replaced by a polyethylene-insulated half-wave
Zepp thut can be rolled up and carried in a pocket.
The quarter-wave whip idea is less effective with
the 6-meter rig, as there is insufficient metallic
mass in the cabinet to serve as a ground-plane at
this lower frequency. The manufacturer also of-
ters 6-Meter yagi antennas that can be used
individually or in stacked pairs.

Cubinet appearance, power supply and audio
system are identical to the 2-Meter Communi-
cator. The 6-meter model is supplied for either
6- or 12-volt operation. - K. P, T
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BOARD MEETING

In May the Board of Directors of the American
Radio Relay League will meet to examine the
record for 1954, and to come to decisions charting
a continuing course for the future. The director of
your division i8 your voice in lLeague affairs.
Communicate to him your views on matters of
the day so that he may be informed, as is required
of him in the By-Laws, ‘“‘as to conditions and
activities in his territorial division und as to the
needs and desires of the members therein in order
that he may faithfully and intelligently represent
the true interests of such members.”

TECHNICIANS GET 50 MC.

In mid-March FCC released its deeision in
Docket No. 11157, dealing with Technician Class
privileges: the 50-54 Me. band is opened to that
clags of license cffective April 12th; FCC dis-
missed its proposal to open also the 144-Me.
band to Technicians. The text of the order fol-
lows:

1. As a result of its consideration of petitions for rule
making filed by James M. Price and Tom A. Walker, the
(Commission adopted the Notice of Proposed Rule Making
in this proceeding, and it was published in the Federal
Register on September 11, 1954, 19 FR 5917, The Notice
proposed amendment of Section 12.23(d) to permit opera-
tion by Technician Class amateur operators in all amateur
frequency bands above 50 Mec. which would have the cffect
of adding the 50-54 Me. and the 144-148 Mec. bauds to the
privileges presently available to the Technician (‘'lass
licensce. The petitions of Messrs, PPrice and Walker proposed
addition only of the 50-54 Mec. band to the existing privi-
leges for the Technician Class operator.

2, (Comment on the proposcd smendment was submitted
by some 18 amateur organizations and over 125 amateurs
individually. In regard to the 50-Mec. band, there appears
to he substantial expression of approval of provision for
Technician Class operator privileges therein.

3. As evidenced by the comment received, there appears
to be considerable controversy us to whether technicians

should be allowed to aperate in the (44 Ale. band. Because
of the opposition expressed by the American Radio Relay
l.eague, and because it does not find the arguments cx-
pressed in the comments otherwise decisive, the Commis-
sion iy hercby dismissing that portion of the proposed
amendment having to do with technician privileges in the
144 Mec. amateur frequency band.

4. This amendment is issucd pursuant to uuthority
contained in Sections 4(i) and 303(f), (g), and (r) of the
Cummuunications Act of 1934, as amended. IT IS OR-
DERED, That efficctive 3:00 a.m., ES'I', April 12, 1955,
Section 12,23(d) of Part 12, Rules (toverning Amateur
Radio Service, IS AMENDED as set forth in the attached
Appendix.
FEpERAL COMMUNICATIONS ("OMMISRION
Mary Jane Moarrig
Necretary

Adopted: March 9, 1955

Released: March 10, 1955

APPENDIX

SECTION 12.23(d) OF PART 12, RULES GOVERNING
AMATEUR RADIO SERVICE, IS AMENDED AS
FFOLLOWS:

(d) Technician (lass. All authorized amateur

privileges in the amateur frequency band 50-to-

&4 Me. and in the amateur frequency bands above

220 Me.

QST ARTICLE AWARDS

The Executive Committee has aunounced its
seleetion of three outstanding articles which
appeared in QST during 1954, und awarded the
authors cash prizes of $300, $200 and $100.
Single-sideband, as might be expected from its
rapid development in 1954, was the subject for
the No. I spot — the judges were unanimous in
making the first award to Warren B. Brucne,
WOTTK, for his November article, ¢ Distortion
in Single-Sideband Linear Amplifiers.” A special,
and hitherto untreated, phase of TVI ran a close
second - the next award was to F. K. Ladd,
W2IDZ, for his two-part article in June and July,

On March 19th, 200 VEs representing all of (Canada met in Montreal to honor Canadian Dircctor Alex Reid,
VE2BFE, who on Dccember 31, 1954, became the first director to complete 25 years of continuons xervice on the
ARRL Board of Directora. Amateurs from all parts of Canada joined to present Alex with a single-sideband exeiter
anit and accessory gear, as a token of appreciation, Here (L to r.) are: ARRL Gencral Manager Budlong, W1BUD;

Mrs. Gordon Lynn: Director Reid: Mrs. Reid: ARRL President Dosland, WJTSN.




“50 Me. TVI — Its Causes and Cures.” Anten-
nas, as last year, provided the third subject —
the award going to William B. Wrigley, W1UCW,
for his February article *‘Impedance Character-
istics of Harmonic Antennas."”

CHAMBERS' 25TH

On March 6th, C. Vernon Chambers, QST
Technical Assistant, became the seventh member
of the present ARRL Hq. stalf to reach the 25-
vear mark.

“Vern” came to Hq. uas an office boy, but the
inevitable happened - - the bug bit, und he
shortly became WI1JEQ. His interest and devel-
oping ability made him a logical candidate for

WI1JEQ

lab work, and he turned out & number of pieces
of gear for QST, with special attention to low-
power cquipment for the beginner. He was asso-
clated with Ross Hull in the development of
u.h.f. gear for the Handbook and carried that work
to completion after Hull’s untimely death. Vern
then took over the ARRL Technical Informa-
tion Service until World War I interrupted with
both Army and ecivilian service in the field of
guided missiles.

(‘hambers’ postwar projects for both @S7 and
the Handbook have included a goodly number
of items at beginner level, but have ranged into
many other fields as well — mobile gear, devel-
opment of high-power r.f. chokes, and all sorts of
general transmitting designs. His bandswitching
rig in Junuarv 1954 QST bhrought more response
from amateurs than perhaps any other article
postwar. :

When we use on Vern the old saw, “The
sccond 25 yeurs arc the hardest,” it isn't really
funny: he has that much longer to go before
reaching retircment age!

OPERATION IN GREENLAND

For some months negotiations have been in
process for the authorization of amateur opera-
tion in Greenland by U. $. citizens. Permission
has now been granted, under an agreement with
the Danish government, and the U. 8. military
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is to issue detailed rules and regulations as well
as issuc call signs from the block KG1AA
through KG1LZ.

NOVICE TALKING BOOK

The Division for the Blind, Library of Con-
gress, through the facilitics of the American
Foundation for the Blind, has produced s new
Talking Book, ‘““The Radio Amateur's Novice
IKxamination, Questions und Answers.”” Ex-
cerpted from ARRL publications, and with code
practice material especially written and taped by
Hgq., the package consists of eight 12-inch record
sides. It is available to qualified blind readers
through the 28 regional libraries in the usual
manner (sce list page 30, January 1953 QST.
Thomas B. Hedges, W3QQS, uassistant chicf of
the Division, contemplates expanding the Tulk-
ing Book program to higher grades of amateur
license if interest warrants.

A.R.R.L. QSL BUREAU

The function of the ARRL QSL Bureau system
is to facilitate delivery to amateursin the United
States, its possessions, and Canada of those QSL
cards which arrive from amateur stations in other
parts of the world. All you have to do is send your
QSL manager (sce list below) a stumped self-
addressed envelope about 444 by 913 inches in
size, with your name and address in the usual
place on the front of the envelope and your call
printed in capital letters in the upper left-hand
corner. (Bold-face type indicates change since last
QST listing.)

W1, K1 —J. R. Baker, jr., W1JOJ, Box 232, Ipswich, Mass.

W2, K2 - H. W. Yahnel, W2SN, Lake Ave., Helmctta,
N. J.

W3, K3 — Jesse Bicherman, W3KT, Box 34, Philadelphia
5, Penna.

W4, K4 — Thomas M. Moss, W1HY WV, Box 44, Municipal
Airport Branch, Atlanta, Ga.

W5, K5 — Oren B. Gawbill, W5WI, 2514 N. Garrison,
Tulsa 6, Okla.

W6, K6 — Horace R. Greer, W6T1, 414 Fairmouut St.,
(Oakland, Calif.

W7, K7 — Mary Ann Tatro, W7FWR, 513 N. Central,
Olympia, Wash.

W8, K8 — Walter E. Musgrave, WENGW., 1294 E. 188th
St., Cleveland 10, Ohio.

W9, K9 — John F. Schneider, WOCFT, 311 W. Ross Ave.,
Wausau, Wisc.

Wo, Kp — Alva A. Smith, WPDMA, 238 Kast Main St.,
Caledonia, Minn.

VE1 — L. J. Fader, VE1FQ, 125 Henry St., Halifax, N. S.

VE2 — Harry J. Mabson, VE2APH, 122 Regent Ave.,
Beaconsfleld West, Que.

V3 — W. Bert Knowles. VE3QR, Lanark, Ont.

VE4 — Len Cuff, VE4LC, 286 Rutland St., St. James, Man.

VES5 — Fred Ward, VE50P, 899 Connaught Ave., Moose
Jaw, Sasgk.

VE6 — W. R. Savage, VESEQ, 329 15th St., North Leth-
bridge, Alta.

VE7 — H. R. Hough, VETHR, 2316 Trent St., Victoria,
B.C

VI8 — W. L. Geary, VE8AW, Box 534, Whitehorse, Y. T.

VO — Ernest Ash, VOIA, P. 0. Box 8, St. John's, New-
foundland.

KP4 — F. W. Mayer, KP4KD, Box 1061, San Juan. . R.

KH6 — Andy H. Fuchikami, KIIGBA, 2543 Nawauu Dr.,
Honolulu, ‘1. I1.

KT1.7 — Box 73. Douglas, Alaska.

K75 — Gilbert C. Foster, KZ5GT, Box 107, Balboa, (!, Z.
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21st ARRL Sweepstakes Results

Part I— C.W.

BY PHIL SIMMONS, W1ZDP

enjoyment. As the operator of a fixed, low-

power station, the Sweepstakes is my choice
of all the contests.”” Says W1UTA: “I like the SS
because it offers good practice in operating pro-
cedure, the thrill of raising new sections, an op-
portunity to learn how the rig really performs,
but best of all, the chance to study the per-
sonality of & good cross-scction of Hamdom. I
have observed with a grin the leisurely fellow
whose clock is five minutes slow, the hurrv-hurry
boy who doesn’t wait for a ‘roger,” and the op-
erator who CQs 15 times before you find you’ve
already worked him.”” Says WOBUR: “I like the
absence of the cut-throat dog-cat-dog competition
that marks some other contests.'’ Suys \WAC'VM:
“Conditions were about as near perfect as I can
remember them. There scemed to e more of the
‘old ham spirit’ this year, and ull of the regulars
werce on hand: W3BES, W4IA, WOIOP, W1KFTX,
W4KFC, WA{CIU and many others.” Says
WSAPC: ‘“Judging from the serial numbers

SAYS W5VNW: “Thanks for 40 hours of solid

being sent the second week end, the entire popu-
lation of the siate of Counecticut will be needed
to cheek the logs!”

The foregoing colorful contestimonials show
why 1796 entrants (1394 c.w.) enjoyed them-
selves immensely (and why contest-checker
WI1CUT, ox-W5TQD, almost went back to
Texas). {They indicate, too, why the 1954 SS

v

W

Jack Bryant, W5TFB, was stricken by SS-itis at an
wurly age. Now 17, Jack already has stacked three eon-
secutive North T'exas wins, was tenth high nationally
and top WS in the 'S4 doings.

moves into the record books as the biggest ever
held, dwarfing previous highs registered in 1939
and 1953. Griping about contest rules and poor
conditions was all but nonexistent as scores
rocketed to adding-machine proportions and 84
hard-working section und Novice winners carned
certificates for brasspounding.

We're pleased to revive a popular prewar SS
feature which listed, among other items, the
equipment and bands of the scction leaders. Aided
by some fast slip-stick fumbling, one finds that
there is real thought-food here; e.g.:

‘1) About 85 per cent of the 72 section winners
utilized the trusted 20—40-80-meter band com-
bination (although five of them scooped up extra
credits on 15 meters).

2) Seventy-seven per cent fell in the 100-watts-
or-less category, while the rest ran high power.

3) The average winner racked up 590 contacts
in 66.6 sections for 17,450 points, was active 35
hours with 175 watts input.

4) Low-power champ was 25-watt Oklahoman
W5WZV.

5) One-bund champ was South Texan W6WQN
with 704 QSOs on 7 Me.

The set-ups in the tabulation typify the *‘new
ook’ in SS circles, us compared with the May,
190 QST version, which recorded such bottles as

¢

Md.-Del.-D.C. leader W3JTK settled for 180,510
points, ranhed fifth amongst the 13914 c.w. entrants
with a 100 per cent home-brew rig. 'I'he gadget at the
upper right, 4 photoelectric-keyed CQ SS wheel, gave
a good account of itself, Jack reports.

QST for



860s, T-108, HK-2548 and 211s in vogue in those
days. (And you just can't hardly get them no
more!) Riifle through your old-time QS7s and
sce for yourself what the previous generation of
SS enthusiasts worked with.

Now here’s a foursome that knows the business

by heart! Each sends code reminiscent of a
WI1AW Qualifying Run and sports a cleau, cther-
wrenching signal. Each salted away over 1100
contacts and attained, for the first time in SS

annals, & final score in excess of 200,000 points.

Congratulations are in order, then, to WiKVX

Section
E. Penna.

Md.-Del-D. C.

S.N.J.
W.N. Y.
W. Penna.
[linois
[ndiana
Wisconsin
No. Dakota
So. Dakota
Minnesota
Arkansas
Louisiana
Mississippi
Teunessee
Kentucky
Michigan
Ohio

E.N. Y.

N. Y. C-L. L
N.N.J.
lowa
Kansas
Missouri
Nebraska
(lonnecticut
‘Maine

E. Mass,
W. Mass.
N. H.

R. L.
Vermont
Alaska
1daho
Montana
Oregon
Washington
Hawail
Nevada
Santa Clara V.
Kast Bay
San Francisco
Sacramento V.

San Joaquin V.

No. Carolina
Sn. Carolina
Virginia

W. Virginia
(‘olorado
Utah
Wyoming
Alabama

E. Florida
W. Florifa
(veorgia
West Indies
(*anal Zone
Los Angeles
Arizona

San Diego
Santa Barbara
No. Texas
Oklahoma
So. Texas
New Mexico
Maritime
Quehec
Untario
Mauitoba
Saskatchewan
Alberta

K. C.

C.W. WINNERS, 21sT A.R.R.L. SWEEPSTAKES CONTEST

Call
W3GHM
W3JTK
W2GND
W2S8C
W3LMM
WIERU
W9IOP
WIRQM
WPARB
WasMV
W@YCR
WsMSH
W5KC
WOAPY/5
W4TJI
WiKVX
W8DUs
WSLQA
Wwairp
W2IVs
WaTPJ
WENWX
WARCT
WOLLU
WPURB
WIBTH
WIIKE
WIIAP
WIJYH
WI1ARR/1
WiICJH
WIRWP
KL7EVR
WITYG
W7EVU
W7GEB
W7NLI
KH6IJ
W7KEV
W6HOC
W6TT
W6BIP
W6MYT
W6MPG
W4VHH
WA4TL
W4KFC
W8PQQ
WOEWH
W7QDM
W7HRM
W4RAL
W4LVV
WiWEQ
W4I'CB
KP3AAC
KZ5NB
K6CEF
WAKMF/7
W6EPZ
W6ULS
WSTFR
WsWZV
W5WQN
W5QNZ
VE1AR
VE2BX
VE3AUU
VEAMX
VESCW
VE6ZR
VE7ZK
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Seore
147,502
180,540

85313
133,175
104.512
157,230
208,506
143.0K0
103,599

19,936
139,650

92,400
141,468

72,371

91,803
209,353
113,971
146,213

£0,010
117,775

80,404
131,850
109,784

64,103
109,395
101,250

81,453
106,225
119,340
102,935

64,431

58.476

13,330

14,006
202,210
116,253
126,114

32,670
168,448
127,294

V8,768

72,781

27.775

47,439

69,370

68,741
203,850

52,488

79,275

85,844

#9,438

64,654
101,756
109,743

62,712
31.625
4900
130,123

K2,800
142,076
119,653
152,479

41,120
121,440
126,936
103.850

56,560

62,235

45,900

14,756

42,776

62,245

Transmitter
6BAG-6AQ5-2E26-813.................
VFO-R07-813s. . .eveoe e
B2V3 .
Sig. Shifter-809. ........... .. ..ol
BC6IOE............cooviiii
B2VL. e
VFO-6AQ5-4-65A ... ..........coevnnn
VFO-BI3. . .. oo
HAG7s-2E26-814. . .
6AGT7s-2E26~813 .. .. ..................
VFO-8078. . ... ...ooveiniine
6V6-6L6-812A .

6A7s-6AQ5-807-4-250A .
Sig. Shifter-1625s814s8.................
Sig. Shifter-813........................
B2V2.
VICO-S07-35T. . ...
B6AGTS-807-8188. ... ..oovii i
12AU7-5AUB-5763s-6146. .
PTO-6AQ585~807s. . . ... e
Lysco 600-HT20.......................

VFO-Viking IL. ...t
VFO-Bandbox-6146....................
VFO-Bandbox—6146. .. ............oe
310B (exciter-amp.). . ...oovveerenninan.
B10B4-125A. .. i

VFO-RI3. ..o

4-250As p.a......
VFO-807-4-65A...............
6AK6s-8AG7-6AQ5s—4 D32 .
$-250A8 P8 .o
6K7-65K7-6L6-6AG7s-6L6-813-VT127As
AR('5-807-1-125A8; ARC5-B07-T40s

Sig. Shifter-1625s-304TL. .. ............
BY6-6L6-BUY. . ...
HT18-6146s..................
VRO-R07-257B. .. ... ... ... .
VREOR04TLs. . .........oiiiiians,

BI0B-813. .. .
VIFO-813.
Viking Il ...
Ri3apa.........
6AGT-6V6-R0Ts. . .....................
5R814-6AU6-5763s-6146. ... ............
BC459-61.6s-3814........
4-250Aspa.. ... Ll
B2V2.
HT18-HT20,

VRO-R24-304TL_.................... .
VFO-6AGT-8I4-810s. . ...............
5763-6C4-6AGT-2K26-R07W .. ..., .. .
HC4-6AQ5-807s; 6C4-6AGT-2E26-813
BAGT-6L6-2E26-812A........... ... ..
VFO-Viking II. . ..................
B(221-6ACTs-R07...........cevue BN
6C4-B6AQ5S-6146. ....ovviiiieniaiii

Watts Input

95
100
100

99
700
(1)
100

490
10
350

95
100
100

125; 650
750
100
100
100
700
100
90-95
300
95
05

Receiver
HQI29X
Super Pro (modified)
HROB0
75A3
NC240D
75A1, 5X43
75A3. DB23
HRO50T
NX71
HQI29X
Super Pro
NC240D
HRO 7
B(:348, BC153, SOJ
576, DB22A
Super Pro (BC453 2nd i.£.)
75A3, DB23
HQI20X
B('312, Q5cr, RME10-20
NC240D
R(224
SX88
SX28
SX71
5X71, FL8A
HQI129X, Q5er, FL8A
75A3
75A2
HROS5
T5A2
75A1
B(342J, Qber
BC348Q
Homebuilt super
75A3, DB23
75A2
NC200
HQ129X
HQI29X
Super Pro
75A3
SX28, Q5er
SX28A
SX25
HQ129X
HROS5
T5A2
T5A2
SXT1
B(348
NC200. DB20
SX2x
HRO
HRO7A
HQ129X
HRO50, BC153, Q5cr
Homebuilt 8-tube super
75A3
HQI129X, Panadaptor
75A1
75A1, preamp,
876, Hetrofil
SX28
5X25, BU34R, Qber
HRO60 (plus i.f. strip)
HQ129, QS5er, SOJ
8X25
HQI29X
HQI40X
HQI29X, DB224
SX28
NC240D

Bands Used
80, 40, 20
80, 40, 20
80, 40, 20
X0, 40, 20
X, 40, 20
80, 40, 20
S0, 40, 20
%0, 40, 20
80, 40, 20
X0, 20
%0, 40, 20
50, 40, 20
80, 40, 20
R0, 40, 20
80, 40, 20
80, 40, 20
R0. 40, 20
%0. 40. 20
R0, 40, 20
80, 40, 20
R0, 40, 20
80, 40, 20
80, 40, 20
X0, 40, 20, 15
K, 40, 20
80, 40, 20
80, 40, 20
R0, 40, 20
80, 40, 20
80, 40, 20
30, 40, 20
80, 40, 20
10, 20
80, 40
80, 40, 20, 15
80. 40, 20
80, 40, 20
40, 20
10,20
80, 40, 20
80, 40, 20
%0, 40, 20, 15
0, 40, 20
40, 20
80, 40, 20
80, 40, 20
X0, 40, 20
R0, 40, 20
%0, 40. 20
80, 40, 20
80, 40, 20
X0, 40, 20
%0, 40, 20
80, 40, 20
80, 40, 20, 15
40, 20
20
80, 40, 20
10, 20
40, 20
80, 40, 20, 15
80, 40, 20
80, 40, 20
10
K0, 40, 20
80, 40, 20
80, 40, 20
80, 40, 20
%0, 40, 20
K0, 40, 20
80, 40, 20
80, 40, 20

45



for his all-time record-smashing 209,353-point
tally, and to W9IOP, W4KFC and W7KVU for
their totals of 208,506, 203,850 and 202,210,
respectively.

And for their savvy and downright stick-to-
it-iveness, plaudits and salaums to these others

who broke 125,000: W3JTK 180,540, W7KEV
(68,448, W3EIS 165,638, WOERU 157,230,
WOYFV (51,030, WHTFB 152,479, W3GHM
147,502, WSLQA 146,213, W3FRY! (45726,
WSBTI (44,510, \WORQM 143,080, WGIPZ
142,076, W5HKC 141,468, W3AEL 140,875,
WOYCR 139,650, W3JBC 134,502, K6BI.I.
133,590, \W2SSC 133,175, WUTKX 133,043,
W3CTJ 132,313, WONWX 131,850, WONPC
131.823, W3BES 130,488, W3GRF 130,315,
KGCRF 130,123, W4PNK 120,634, WOPNE
120,330, W3JTC 128815 WBIIOC 127,204,
W5QNZ 126036, W7NLI 126,114, WSEV
125.025.

Section-hunting remuins the favorite pastime
of u goodly share of the gang, and it's quite un
art. Here is the shurp-eared erew that bagged all
73 ARRL sections in '54: W Is KOR JTD ZDP,
W2FEB, K2BZT, '3 ADZ ALB BES CTJ
FRY JBC JUNQ JTC KT, H.4s KVX YFA,
W5TFB, 1'6s BIP EPZ HOC MUR PYH ULS
UTV YK. A6s BLL CEF., W7?s GEB KEV
KVU PQE, W& DUS KV, IT9s TOP RQM
YFV, WOTKX. Note that all U. S. licensing areas
made the grade. Saskatchewan, Yukon/N.W.T.
and Idaho would seem to be the toughies; 17 of
the 37 experts named one of the three as the last
section snagged. But K2BZT, who made the
“clean sweep’ in just 257 contacts, and cx-
W1AW op W1JTD, who did it in 310, are the two
who worked the mostest with the leastest. Choosy
WOQDF likewise merits honorable mention for
getting 72 out of & mere 74 QSOs.

[leartening indeed are the many friendly new
faces that crop up yearly in the special Noviee
competition which the Sweepstakes affords. When
three or more KN/WN people enter logs from a
given section, the leader nabs an appropriately-
endorsed Novice certificate. The following year-
lings earn a burst of applause, and the certificate
as well, for graduating magna cum laude trom
their first venture into contest capers: WNIs
BLD (DD, KN2HXR, WNIZKH, WN5HIS.
KNGEVR, I"N8s SRK TGB, WN9s GBC IIAH
IGV, WNOSQE. Sece vou in the ‘55 SS minus the
“N,” fellows!

t Multioperator station.

Sidelights

Luvigh antenna svstems were brought into play by the
200-grand quartet. W4KVX relied on 280- and 405-foot
zepps, a 7-Mec. ground plane, and a 14-Me. beaw; all four
were suspended from or mounted on telephone poles.
W9IOP found an end-fed 136-foot wire, u 40-meter ground
plane, and a 20-meter rotary to his liking; and so did
W4KFC, who utilized an identical bunch of skyhooks. Out
west, W7KVU made that huge signal even huger with such
paraphernalia as (1) for 80 meters, u wire (2 wavelengths
long and a half-wave zepp; (2) a 7-Me. ground plane and
zepp; (3) 3-clement wide-spaced rotaries for 15 and 20, . . .
Lament from multiops 732 WIE WIF at close of festivities:
“ Brother, are we tired.” (Bovs, you weren't alone!) . . .
WS8CUP suys his I'L8A f<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>