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“IF YOU CAN'T HEAR THEM
-.YOU CAN'T WORK THEM!”

says Don C. Wallace |

W6AM
Long Beach,
California

Don Wallace
at the controls of W6AM

RME HAM EQUIPMENT SCORES AGAIN IN TOP-NOTCH PERFORMANCE !

“I have concentrated on antennas, low noise level and
DX for the past ten years as well as versatile inside
equipment arrangements. It has worked out very well,
especially with the RME equipment.” says Don Wallace.

i

RME 4350A
RECEIVER

RME 4301

SIDEBAND
SELECTOR

RME DB23
PRESELECTOR

RME 4302
SPEAKER

Don HAs usED RME EQUIPMENT SUCCESSFULLY FOR YEARS.
RME has kept W6AM consistently on the top 10 DXCC CW
and phone listings. In contest work, WBAM also has been
highest DX CW scorer west of the Mississippi and at times
high scorer nationally for multiple operation in DX contests,
CW and phone. RME is proud to be a part of W6AM’s ac-
complishments. Why don’t vou look into the excellent perform-
ance characteristics of RME equipment? It's the first choice of
hams everywhere!

Shown in operation in this photo are an RME 4350 Receiver
with an RME 4301 Sideband Selector, an RME 45 which has
been used for the past fourteen years, two RME DB23 pre-
gelectors and two RME DB22’s, A Great Circle map with 24
rhombic directions is just over the RME 4350 and the match-
ing RME 4302 speaker.

COMPARE THEM ALL AND YOU'LL FIND THAT RME HAM
EQUIPMENT GIVES YOU MORE . . . in quality
- . - in performance
« « « in longer-life
GET THE FACTS about RME—a respected name in communi-
cations. Write Dept. Qg2 for Bulletin 244. See your RME
Distributor.

DIVISION OF RADIO MANUFACTURING

’ o @ ENGINEERS, INC.
%%ﬂ: DIVISION OF ELECTRO-VOICE, INC.

BUCHANAN, MICHIGAN




— From this exclusive
FREQUENCY filter originates
the cleanest signal on the air!

Hallicrafters new HT-32 transmitter features
5.0 me. quartz crystal filter... new bridged- tee
modulator...high stability...gear-drivenV.F.O.

e Forget your old ideas about SSB

signal clarity! The HT-32 establishes

" entirely new siandards with two major
achievements of the world famous
Hallicrafters laboratories—yours ex-
clusively in the HT-32:

1, 5.0 mc. quartz crystal filter. Re-
sult of a 3-year research program,
the crystal filter system now is
commercially practical at high fre-
quencies. System cuts unwanted
sideband 50 db. or more!

2. New bridged-tee modulator.
Temperature stabilized and com-
pensated network provides carrier
suppression in excess-of 50-db. Pat-
ented diode application develops

sideband energy from audio volt-

age. World’smost stablemodulator.
These and many other features make
your decision clear—compare the
HT-32 with any other transmitter
available. Your supplier has all the
details. Stop by and see him today.

ADDITIONAL FACTS ABOUT THE HT-32

e 5SB, AM or CW output on 80, 40,
20, 15, 11-10 meter bands.

e High-stability, gear-driven V.F.O.

e 144 watts peak power input.

¢ Distortion products down 30 db
or more.

e Complete band switching.
C.T.0. direct reading in kilocycles.
T.V.1. suppressed.

GH

HT-32 |
Transmitter/exciter

‘1“Amu‘bf‘eu( ,“gt $ 67500

,

ROHT

hallicrafters

TersAGE gE o ovivper

WHERE THE BEST IDEAS IN

- COMBONICATIONS ARE BORN

EXPORT SALES:

International Operations
Raytheon Manufacturing Co.
Waltham, Massachusetls

Available with convenient terms
from your Radio Parts Distributor,

1



Make your reservation now for the ANNUAL SINGLE SIDEBAND DINNER.
March 25, 1958. Contact The SSB Amateur Radio Association, 261 Madison

Avenue, New York 16, New York.

(4
COLLINS
N/

Here is an operating model of

Collins new

SB transmitter

Another potent and clean SSB signal from Collins
fo be available this summer at a tentative price of only $555*

Previewing the 328-1: 173 watts PEP input . . .
80-40-20-15-11-10 meter bands . . . upper-lower
sidebands . . . breaksn CW ... ALC ... RF
feedback . . . Mechanical Filter . . . VOX . . .
Permeability Tuned Precision VFO.

Here is a clean 100 watts output for you. Simple
tuning and band change, typical Collins stability.
The six HF bands covered by 13 200 ke segments
with crystal controlled injection oscillator. Dual
6146 output. It's just slightly larger than the
KWM-1. Accessories include phone patch, direc-
tional wattmeter. Antenna relay built-in.

o
&%"d CREATIVE LEADER IN COMMUNICATION

Abbreviated specs

EnmssioN — upper or lower sideband and CW.
Sze — 6" H x 143" Wx 117 D.

WEIGHT — 16 pounds.

Power Outrut ~—— 100 watts.

FREQUENCY STABILITY — =100 cps-reset 1 ke.

SUPPRESSION OF HARMONICS AND OTHER SPURIOUS - -

RADIATION — Carrier ~-50 db, unwanted side~ "
band —50 db, 3rd order distortion —30 db.

#*$690 with power supply.
Uses same power supply as KWM-1.

See your Collins distributor. Get your order in now.

7N\

[COLLINS!

.4
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Surviving Heat Extremes
is an Eimac Ceramic Tube Extra

In a high temperature furnace the difference be-
tween a ceramic tube and a glass tube is physically
evident. But long before the glass tube reached the
state of complete collapse shown above, it had be-
come useless as an electron tube.

Before the temperature reached the softening point
of glass, the envelope began giving off gaseous
products that confaminated the tube’s vacuum. The
ceramic tube remained internally clean af tempera-
tures far exceeding the softening point of glass. The
materials used in Eimac ceramic fubes are stable fo
more than 600° C.—the temperature at which Eimac
processes these tubes.

Write our Amateur Service Department for further
information on Eimac ceramic tubes for amateur use

EITEL-MGCULLOUGH, INC.

F O R.N |

S A N 8 R U N O - C

Ecmac Fndt with tubes that can take it

Far below 600° C. the envelope of the glass tube
had softened enough to allow the anode to move
slightly fo one side, radically disturbing the tube’s
electrode spacing. The electrodes of the ceramic
fube were held rigidly in place by the highly heat
resistant ceramic spacer rings and brazing alloys.

The 4CX300A used in this test is just one of a com-
plete line of compact, high-performance ceramic
tubes with exceptional resistance fo damage by heat,
shock and vibration. The performance-proved relia-
bility of Eimac tubes assures you of more watt hours
per dollar invested.




AMATEUR
40, 80 and 160 Meters, PR Type Z-2

Rugged. Low drift, fundamental oscillators. High activity and
Fower output. Stands up under maximum crystal currents. Stable,
ong-lasting, permanently sealed.cconcmereend $2.95 Net

20 Meters, PR Type Z-3

Harmonic oscillator. Low drift. High activity. Can be keyed in most
circuits. Stable as fundamental oscillators. Fine for doubling to 10
and 11 meters or “straight through” 20 meter operation......$3.95 Net

COMMERCIAL, PR Type Z-1

Designed for rigors of all types of commercial service. Calibrated
.005 per cent of ﬂpcuhcd frequency. Weight less than % ounce.
Sealed against moisture and contamination. Meets FCC rcqum,-
ments for all types of service.

SPECIAL TYPES

Type Z-1, AIRCRAFT PR PRINTED OSCILLATOR KIT

3023.5 Kc., D05%.cinminiimsssmsansnnirisannae $3.45 Net
Has many uses—

Type Z-1, MARS and CAP e As 100 Kc. Marker

Official uss:qned trunsmlﬂer frequencies in the range.
Calibrated to .005%. 1500 to 10000 Kc. $3.45 Net e As 1000 Kc. Marker for
Check Points up to 54 Mc.

T)’Pe Z-6A : ® As Foundation Circuit for

L F SSB C 1
FREQUENCY STANDARD ff ov Freduency rystals
73

To determine band-edge. To keep the ﬁ,-" ;
VEFQ and rveceiver properly calibrated. g

\

Assembled in minutes. Kit con-
tains evervthing but 6BAS oscil-
lator tube and crystal.

100 Ke. . . . . . . . $6.95 Net Each . . . . $4,50 Net
Type 2XP VHF Type Z-9R Type Z-1 .
/ For 1. , Narc
\ Suitable for con- emdr siv:‘iiler;r eqatri;(-) Tv Marker CI‘)’StdIS
verters, experimen- ¥ ment opervating in Channels 2 through
cmi"“ I, etc. Ba 1d- wthe 121 M .
wm}éﬁ‘ C} Lt:: (?lcmenst!rllengods re:uumfccl;‘i'gsgi 4 13..... $6-45 Net
-- Tyoe 42 ™ in 80 Mc., range X 3100 Ke. . $2|95 Net
1600 to 12000 K, | Each . . . $4.95 Net | § Y 4100 Ke. . $2.95 Net
(Fund§3 ; g IEI(ct — {g 4.5 Mc. Intercarrier,
. . © RADIO CONTROLLED D1% . Net
12001 1 Type Z-9 OBJECTS ) ? . 2,95 Ne
0 25000 Ke. (34 5.0 Mc. Sig. Generator, .01% 2,95 Net
Mode) *10 Kec. ... $4,45 Net | 27.255Mc.,.04% . . . $3,95 Net | 10.7Mc. FM.IF,.01% . . . 2,95 Net

Al.L PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED. ORDER FROM YOUR JOBBER.

'PETERSEN RADIO COMPANY, INC.

COUNCIL BLUFFS, IOWA

2800 W. BROADWAY

EXPORT SALES: Royal National Corporation,l

50 W. 57th Street, New York 19, N. Y., U. 5. A.



Tilinois

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 ARRLU official elected by memberg in earh Section,
Radioclubreports are also desired by SCMsfor mclu:lon in QST ARRL Field Organization station appointmentsare
available in the areas shown to qualified League members. These inciude ORS, OES, OPS, OO and OBS, SCMs also desire
applications for SEC, EC, RM and PAM where vacancies exist. All emateursin the 'United States and Canada are invited
to join the Amateur Radio Emergency Corps (ask for Form 7).

kastern Penusylvania

Maryland-Delaware-D. C.
routhern New Jersey
Western New York
Western Pennsylvania

Indiana
\Visconsin

WAINQ
WALICR
K2BG
K2HUK
WaGJy

"WOPRN
WIOTQC
WOKQB

ATLANTIC DlVlblON

Richard B, Mesirov §372 W. Indian (,rnpk r.,

Louis I'. Croneberger ~'0n4 Gardiner Ave,

Herbert C. Brooks %00 Lincoln Ave,

Charles T. Hansen 211 Rosemont Drive

Joha F. Wojtkiewicz 434 CGlenwood Drive,
_CENTRAL DIVISION.

Philadelphia $i
Silver Spring, Md,
Palmyra

Buffalo 26
Ambridge

" Kdmond A. Metzger 1520 South 4th St

Arthur (;, Evans £23 North Bosart
£seorge Woida 2103 South 9 St.

DAKOTA DIVISTON..

North Dakota
south Dakota
Minnesota

WK TZ

WQFL P
WOKLG

Arkansas

Louigiana

Mississippi
‘Iennessee

WEZZV
WS5EMO
WSEHH
WisCF

Elmer |. Gabel

1.ea Price [ uster \-fate Park

Robert Nelson x 425
DELTA DlVlS[()N

Springfield
Lndianapolis
Manitowoc

““HHankinson

Hermosa
Lrassel

" iUiimon M. Goings 1.0, Box 207
Thomas §. Morgavi »409 Beaulien 5t
John Adrian Houston, sr. 114 North First Ave.
Harry (', Simpson P.0. Box 10104
GREAT LAKES DlVISION

Kqut—uaz;n
Michigan
Ohio

WAKKW
WERAL
WRAL

Clove I‘md
Memphis

Albert M, Barnes K10 Third Ave,

Thomas (;. Mitchell 9 Liberty i
Wilson K. Weckel 1118 Tuscarawas St., W,
HUDSON DIVISION ___

l-“astem New Vor
N.Y,C. & Long Iqland
Northern New Jersey

W2LEU
W2TK
W2VOR

Dayton
RBuchanan
anton 8

Grearge W, Tracy
Harry J. Dannals 130 Bast /,urdnne Drive
bloyd H. Manamon 709 Seventh Ave,

MIDWEST DIVISIO.

Iowa

INebraska

WoBl )R

1138 Nortb Country Ciub Drive

e h(-n(,ctady
Farmingdale, L. 1.
Asbury Park

N .
Russell B, Marquis 807 North Fifth Ave.
Harl N. Johnaton 1100 Crest Drive
James W, Hoover 13 Sandringham Lane
Chartles K. McNee! Route 3, REDY

NEW ENGLAND DIVISE

Alavka
idaho

Connecticut

Maine

Kastern Massachusetts
Western Massachusetts
New Hampshire

Rhade Island

Vermont

WIOAK

Marshalltown
‘T'opeka
Herguson 21
North Platte

Wictor L. Crawford
!ohn Fearan
Frank L. Baker, jr.
fishorne KR, Mckgragluu
lohn Arthur Knapp 15 Morth State 5t.
8rs, fune R, Rurkett 24 kogur Williams Ave.
Mrs. Ann £, Chandler RED 2
NORTHWESI‘E RN DlVl\lON

ON
{l}'l,) 51 Stadley Rough Rd.

91 Atlantic St.
22 Mutter St.

Montana
Ciregon
\Vawhmgwn

KL7AGU

WIRKY
WINPV/WXI Vernon I. Phillips
WTIDN

WITFIX

Lyanbury

Wells Beach
North Quincy 71
)uaathampton
“oncord
Rumford 16
Barre

Dave A. Fulto (6 Barron
Rev, Francis A Peterson Bax 541

323
thprt I[‘)(JK .S k£, Madison St.
Victor 8. Gis 11 East 71st St,

Hawai1

Nevada

santa Clara Valley
Hast Bay

San Francisco
sacramento Vailey
man Joaquin Valley

KHOALD
WTFLY
WOYHM

WeJru

Anchorage
&t. Anthony
Harlowton
Portland 16
Heattle §

P&blFIC DlVlblON .
%amuel H. Lewbel >0 an 3564

Albert R. Chin b0 <. Box 1
(-. Donraid Eberlem PO, Box 372
200 Sonth Seventh St,

B. W, Southwell
Fred H. Laubucher 635 Wakerobin FLane
L.eVaughn Shipley 3005 Maison Way

Ralph Sarovan 31639 Mono St.

"~ North Carolina
South Carolina
Yirginia

West Virginia

WARRH
W4HMG
WAKY
WwWEPQO

ROANOKE l’)lVlSlON

Hnnolulu
i‘n()

i.os Gatos

1Jixon

san Rafael

wacramento 25

Fresno

B. Riley Fowler

Bryson i,. McGraw 2.27 I\almia Road
John Carl Morgan
Albert H. Hix 1013 Belmont St,

ROCEK Y MOUNTAIN DIVISION

Colorado
LJtah

New Mexico*
Wyoming

WD ML,
WIOWH
KSDAA
WIPSO

,‘"Iorgan.town“
Columbia

+/0 RadioStation WEV A, Box 209 Fredericksburg

Forest Hills, Charleston ¢

H. Eugene Spoonemore ’24 Carlile Ave,
Thomas H. Miller 1420 K, 3045 St.
Allan 8. Hargett, 1001 Birch Lane,
Jumes A, Masterson %51 Bon Ave.
—SOUTHEASTERN DIVISION ___

Alabama
fSastern Florida
Westf-rn Florida
Geor

Canal Zone

W
West Ind:es (Cuba-P.R.-V.L) KPIDT

KZSWA

Los Angeles
Arizona

RHan Diego
Santa Barbara

WojORB
WI70OIF
W6ELRU
WORKR

Pueblo

salt Lake City
Clarishad
Casper

Clarke A, 8imms, ir,
John K, Porter

Frank M, . Butler, jr.
William i, Keniedy
William Werner 343 Ramon Llovet

P. A White Box 82

16 Rosemary Rd
Box 7295, Ludlam Branch
28 South Elliott Rd.

1687 Fairway Hill Drive, S.E.

“Mon tgomcrv

Miami f
Fort Walton Beach
Atlanta 17

Urh, Truman

. Rio Piedras, P, K.
{zamboa

SOUTH\VES TERN DIVISION
Ihere &, Hill Jr, 4n1 No, Millard Ave,
‘ameran A, Allen 102() East Maryiand Ave.

Don Stansifer 4427 Pescadero
Mrs. Dorothy B, Wilson  Rte. 1, 75 Vista Del Mar
WEST GULF DlV[SlON OU—

" Northern Texas

Oklahoma,
Southern Texas

WSTFD
WSFEC
W50EM

Maritime
Omtario
Ouebec

Alberta
British Columbia
Yukon

Manitoba
Saskatchewan

VEIWB
VEING
VE2DR

VESMJ
VETIT

VE4TW
VESLU

*(fficial appointed to act temporarily in the absence of a regular official,

D E. We

Ray A. Thacker 1700 West Hanover
Richard [.. Hawkins 1408 Bell Ave,
Roy K. Eggleston 1109 Vernon Drive

Rialto

’)allas -
Lawto!
Corpus umsu

CANADIAN DIVISIOl\g

eks LR,
Richard W. Roberts 170 Norton Ave.
. W, Skarstedt 62 St. Johns Rd.

Sydney T, Jones 10707-57th Ave,
Peter M. Mcintyre 281 West 26th Ave,

James A. Elliott [4 a.kdean Blvd.

1.ionel (’Byrne

St. Stephen, N. B,
Willowdale, Toronto, Ont.
Pointe Claire,
Montreal 33, P. Q.
Edmonton, Alta
"ancouver. .C.

$t. James, Winnipey 12
Rowatt




: The Model ATS was developed to satisfy
the long standing need for a more efficient and versatile
coupling system for the refatively short vertical antennas
used ahoard ship, mobile vehicle, airport installations, etc.
The use of a new IMC V.S.W.R. meter design in the CON-
TROL _MONITOR makes transmitter tuning much easier and
in most cases will permit increased power to he applied to
the anlenna. At this point, it should be noted that while the
RIS makes it possible to more efficiantly couple to the short
antenna system it cannot increase the radiation efficiency
of such an antenna.

The RF TUNER contains a helical transmission line as the
reactance tuning element and its electrical length is adjust
able by a motor driven short. This variable reactance
matches the antenna reactance for minimum V.SW.R. The
antenna resistance is properly matched by means of a fer-
tite core tapped auto-transformer. The proper tap is selected
by a_motor driven 4-position resistance selector switch.

The CONTROL MONITOR is equipped with a special meter
which continuously displays Forward Power, Reflected Povweer,
and, the VS.W.R.

THE STANDARD WAVE COUPLING UNIT consists of a pre-
cision balanced RF bridge and
is calibrated to operate in con-
junction with a 50 or 70 ohm
coaxial line.

IN CANADA

Consists of three units...

1 R.F. TUNER zmorex.,
2 CONTROL MONITOR

3 STANDING WAVE
COUPLING UNIT

Designed to couple the output of any 1000
watt transmitter, with unbalanced output

of 50 or 70 ohms, to a 35 ft. whip

antenna, frequency 2 to 30 mecs.

WRITE FOR
BULLETIN 209

h TECHNICAL MATERIEL CORPORATION

: Main Office: MAMARONECK

TMC Conada Ltd., Ottawa, Ontario NEW YORK




THE AMERICAN
RADIO RELAY
LEAGUE, wc,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legisiative matters, and for
the maintenance of fraternalism and a high standard of conduct,

it is an incorporafed association without capital stock, charfered
under the laws of Connecticut, s affairs are governed by a Board
of Directors, elected every two yedrs by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the many-
facture, sale or rental of radio apparatus Is eligible to membarship
on ifs board.

“Of, by and for the amateur,” it numbers within its ranks procti-
cally every worth-while amateur in the nation and has o history of
glorious achievement as the standard-bearer in amateur affairs.

inquiries regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the cade are not
prerequisite, although full voting membership is granted only fo
licensed amateurs,

All general correspondence should be addressed o the adminis-
trative headquarters ot West Hartford, Connecticut.

0

Past Presidents
HIRAM PERCY MAXIM, WITAW, 19141936
EUGENE C. WOODRUFF, WECMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1940~1952

Officers
President » « « « . . . . . GOODWIN L. DOSLAND, WHTSN
Moorhead, Minnesota
First Vice-President . . . . . WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessq, Texas
Vice-President . . . . . . . FRANCIS E. HANDY, W1BDf
38 La Salle Road, West Hartford, Connecticut

Vice-President , , . « o+ » o PERCY C. NOBLE, WIBVR
37 Broud St.. Westfield, Massachusetts

Secrefary . . . « « « v o« A L BUDLONG, WIBUD
38 La Sqlle Road West Hartford, Connecticut
Treasurer . . . s o o o o « DAVID H, HOUGHTON

38 La Salle Road West Hartford, Connecticut

L3 * . . -

General Manager . . . . . . . . A L BUDLONG, WIBUD

Communications Manager . . . . FRANCIS E. HANDY, W1BD!
Technical Director . . . . . . . GEORGE GRAMMER, WI1DF
Assistant General Manager . . . . JOHN HUNTOON, WiLYQ

Assistant Secrefary . . . . . . . PERRY F, WILLIAMS, WIUED
38 Lo Salle Road, West Hartford, Connecticut

* ¢ & ¢ »

General Counsel . .« . . v v+ o+ + o PAUL M, SEGAL
816 Connecﬂcut Ave., Washington 6, D, C.

DIRECTORS
Canada

ALEX REID. . v.ivvviiiiec-oneann s VE2BE

240 Logan Ave., St. Lambert P Q.
Vtcc-I)irectar Willam R. Savage...... VEBEQ

X33 10th St N Lethbrmge. Afta.

Atlantic Division

GILBT‘RT L, CROSSLEY............W3YA

t. of K, T} .. Penna,
Htate College, Pa.
I'ice-mreczor Charies (. Badgett.
725 Garden Road, (,-lenside, Pa.’

Cen tral Division

JOHN G, DOYLE.....¢co c0iscrrv.ns GPL
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Dakota Division
ALFRED M, GOWAN.............. WOPHR
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Vice-Ldrector: Charles G, Compton. .... . WOBUO
1011 Fairmount Ave., 8t. Paul 5, Minn.
Delta Division
VICTOR CANFIELD. ......0cvvenne W5BRR

Box 965, Lake Charles, La.
Vice-1rirector: Snnford B, DeHart. . ... .. WiRRV
8. Purdue Ave,, Oak Ridge, Tenn.
Great Lakes Division
JOHN H, BRABB........ovupuvasiaen W8SPF
708 Ford Bldg., Tetrolt 26, Mich.
Tice-Nirector: Dana E. Cartwright. . ..... WSUPR

2979 Observatory Ave,, Cineinnati &, Ohlo

Hudson Division
GEORGE V. ‘ﬂﬂKh, JR oo W20BU
3 Daisy Lane
Commack, L. L, N, ¥.
Vice-DArector: Lloyd H. Manamon...,. W2VQR
704 Beventh Ave., Asbury Park, N, J.

Midwest Division

ROBERT \V DENNISTON,. . ..... WONWX
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Vice-l’irectnr Numner . Foster.....,.. PGQ
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New England Division

MILTON E, CHAFFEE,.......... .WI1EFW
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Vice-Drirector: Frank L. Baker, jr.. V

o1 Atiantic tt., N. Quiney

Norihwestern Division

R. REX ROBERTS W7CPY
%37 Park tUll Drive Bulin 3
Vicz—nirgrmr Howard &, Pyle....... .... W70W

4134 74th Ave., 8.1, Mercer Island, Wash,
Pacific Division

HARRY M. ENGWICHT.............. W6HC
770 Chapman, 8an Jose ¥ h Calif,
TVice-Director: Ronald G. Martin, .. ....... W6zZTF

artin
212 Berrendo Dirive, Baeramento 25, Calif,
Roanoke Division

P, LANLER ANDERSON, JR,........ W4MWH
% Maple Lane, J.l'lnv!lle Va.
I’ice-ln)rector ‘Thomas H, Wood........ WIANK

1702 N. Rhett Ave., North Charleston, 8. C,

Rocky Mountain Division

CLAUDE M. MAER, JR.
740 Lafay ettP 4(

Y'ice«f)trector Carl L. Smith
1070 Locust Sb Denver 20, Colo.

Southeastern Division

JAMES P BORN, JR.....iciivairsosians W4zZD
First Ave L NUEL, Atl.mm, L:a.
Vlca-/)imzor ‘Thomus M., Moss.......
Box 644, Mumclpwl Alrpm‘t l&r’mch
Atlanta, Ga,
Southwestern Division
WALTER R, JOOB. ... oiiavan. .. WOKKM
{318 N. Overhill Drive, lnglewoud 3, cmu
tor: Virgil Tulbott. ..., ....... W6GTE
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GRADY A. PAYNE................ \VSETA
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Vice-iMrector: Carl C, Drumeller........ W5FIIG

5524 N.W. 58th %t., Oklahoma City 12, OKla.



“It Seems o Us...”

RADIO CLUBS

Amateurs are & sociable lot — the nature of
our hobby sort of calls for this qualification —
and nowhere is this more evident than in the
focal radio club. There are more than u thou-
sand such elubs affiliated with the League,
from Coose Bay, Labrador, to Guam, from the
(Manal Zone to Anchorage. The c¢lubs range in
size from less than a dozen to almost three
hundred members, and the members range in
age from 7 to 92, at least. The activities carried
on by these clubs are almost us varied as their
sizes and locations, but they all serve to in-
crease our enjoyment and knowledge of ama-
teur radio.

Tuake our famous, fictitious Clatalpa Ama-
teur Radio Club, for instance (not to be con-
fused — though it sometimes has been! — with
the honest-to-goodness Catalpa Amateur Ra-
dio Society of Birmingham, Michigan). The
fifty members of our CARC meet twice u
month in their club rooms on the top Hoor of
the YMCA in the equally-fictitious city of
(lutalpa, Pennsylvania. Having been in exist-
ence more than ‘twenty years, they’ve acquired
a rather nice club station (including a kw.,
the big receiver with u couple of spares, and
a1l emergency generator), which is used as net
control for the Catalpa Emergency Net.

A few years ago, when the net was first
formed, several meeting nights were devoted
to an assembly-line project, the building of
[0-meter transmitter-converter sets for mo-
hiles. The club members had a whale of a good
time, and each saved considerably on the cost
of a rig.

The Catalpans don't neglect their new-
vomers, either. They've run several two-month
code and theory courses on Friday nights,
with ample publicity beforchand, both in the
papers and by letter to the Seouts, the High
School Science Club and several youth groups.
The club’s instructors make the training more
vivid through the use of training aids bor-
rowed from ARRL and several large manufae-
turing concerns.

At a regular CARC meeting, after the short
business session, there usually is a speaker on
some technical or operating subject of interest
to the members. An engineer from a tube
company may compate the advantages and
disadvantages of triodes vs. pentodes In
transmitter design, or perhans a college profes-

sor will talk about meteor propagation on
v.h.f. Often, one of the more savvy club mem-
bers will discuss his particular interest in the
hobby — DX, s.s.h., contests, v.h.f,, or the
like.

A couple of times a year, as a change in pace,
the Club holds one of its famous - or in-
famous! — auctions, The club members bring
in all sorts of old junk and go home with
valuable ecomponents :vt(.-quired at  bargain
prices. The same roll of “single-conductor
Twin-Lead’” has showed up at the past eight
auctions, and each time the silvery-tongued
auctioneer has managed to convinee sumeone
that here wuas the outstanding buy of the
evening,.

When the weather gets balmy and dusk
comes late, the Catalpans hold their annual
transmitter hunt. Last year’s winner and a
couple of his cronies take the club’s battery-
powered rig to the strangest location they can
think of and send out marker signals while the
other (lub members try to lacate them. The

gang is still talking about the time Bob Trent
had gotten all set up in the players’ dugout at
the ball park when a whole herd of Little
Leaguers showed up for a4 game!

There are quite u few contest-hounds in
CARC, and they're always out to beat the
rival Paltac club in Field Day and the Sweep-
stakes. The uactivities manager gets ulcers
each time a contest comes :u'ound_ trying to
get everyone and his brother on for at least a
little while to increase the C'lub’s total score. It
puys off, thougl ' ad to huy
four dinners for the Paltac boys, but have
heen treated to six!

The annual hamfest, held early each Au-
tumn, has gotten to be quite an affair, with
haws coming from a hundred miles away. The
gang gathers at Kenwood Park for an after-
noon of softhall, swimming, bhoating, and
general gabbing, with mobile-judging and
QLE contests on the side. The old-timers ex-
plain that QLE was 4 signal sent with some
degree of sareasm to lids with punk fists, and
was supposed to mean, * Now try sending with
vour left foot.” For the contest a big wooden
key is hooked up to an oscillator and p.a.
system, and each of the fellows tries to operate
it with his left foot. More than one XYL has
changed her attitude towards hams after this
picnie!

(Continued on next page)



The Club members also have found that
together they can lick TVI. An impersonal
TVI committee investigates all complaints of
interference, und has been able to settle most
of them to the satisfaction of both the Club
members and the general public. The commit-
tee, although formed by the club and having as
members several club people, also has non-
amateurs who are in the TV servicing business
or work for utilities. The TVI committce has
been registered with the District FCC office,
and any complaints sent to FCC are forwarded
to the committee.

The club also has discovered that the more
often there are reports of their activities in the
local press and on radio and TV stations, the
easier it is to clean up TVI complaints. It seems
that frequent mention of the Club makes it
less strange fo complainants, and they are
more ready to accept it as an authority. The
¢lub publicity chairman reports that even such
small accomplishments as & member working
KC4USA have been good for a few lines and a
photo in the paper.

The most important function of the club is
the spirit of cooperation and fraternalism it
fosters. .\ ham has a problem with his rig, but
finds another amateur at the club who has the
solution. Another swaps notes on the DX he's
worked — frequency, times, operator habits —
with like-minded c¢lub members. .\ newcomer
is down in the dumps because he can’t seem to
get by a particular speed in code, but at the
meeting he finds out that nearly everyone has
had to overcome the sume trouble.

Chances are there's a radio club in your
ares, too. Very likely, vou'll find that it con-
ducts some of the activities mentioned here,
because the Catalpa Amateur Radio (lub is o
composite of all our radio clubs. But, it's
almost o sure het that whatever else it has,
your own local club meeting will be u friendly
place where you can chat with others having
interests similar to yours.

A.R.R.L. MICHIGAN STATE CONVENTION
Saginaw, Michigan~Feb. 28.-Mar. 1, 1958

The Saginaw Valley Amateur Radio Associa-
tion, Ine., will be hosts to the Annual ARRL
Michigan State Convention, to be held at the
Banerott Hotel in Saginaw on March 1. As part
of the *‘early-bird” program, there will be an
initiation for the Royal Order of the Wouff-
Hong at Midnight, February 28,

The program will include mectings of several
nets, Clivil Defense, MARS, YLRL, the SSB
gang and others. There will be a Swap Shop
and several contests. A special program is being
prepared for the XY Ls. A number of equipment
manufacturers are to have their latest gear on
display.

Hotel reservations can be obtained through
J. O, Ellison, W8COW, 2825 Coouper Street,
sSaginaw, and Convention tickets at $1.50 cun
be obtained from Charles [eedke, WSLNI
1970 Brockway, Saginaw.
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«Hamfest Calen

Ohio — The Indian Hills Radio Club 3rd Annual Break
Break Pow-\Wow family style dinner will be held at Nel-
son's, 1422 Addison Rd., Cleveland on Saturday night,
February 15 at 7:30 p.m. Reservationy are limited so get
yvours early. YLs and XYLs invited, Tickets $2.50. Refresh-
inents, entertainment, and prizes. For tickets contact
WS8ICS at LV 1-6834 or WE8SZF at EV 2-1133,

Oklahoma — The Lawton-Fert Sill Amateur Radio
Club will hold its annual Founder's Day *“Ham-Fest” at
the Community House of lake Quanah Parker, in the
Wichita Wildlife Refuge of Fort Sill, Oklahoma, on Sun-
duy, ¥ebruary 9. Admission is $2,50 per person, which in-
cludes u catered barbecue dinner,

COMING A.R.R.L. CONVENTIONS
March 1. — Michigan State. Saginaw.
Michigan
May 3—1, Oregon Stale, Salem, Qregon
July 26-27-West Gulf Division., Okla-
homa City, Oklahoma
August 153-17 — ARRI. National Con-
vention, Washington, D. C.

24th Annual
ARRL DX Contest
Phoune: Feb. 7-9, Mar. 7-9;
C.W.: Feb, 21-23, Mar, 21-23

Reminder: the DX Test is just around
the corner! Whatever your locule, you're
urged to get your feet wet on both phonc
and e.w. Bach of the four 48-hour contest
periods starts on Friday at 7 r.am. EST
and ends on Sunday at 7 r.m. EST on the
dates shown.

Clertificates will be issued to the highest-
scoring c.w. and phone operator in euch
country and each vontinental U. 8. A, and
Canadian ARRL Section. And there will
be special certificates for club leaders and
multioperator stations and a cocobolo
gavel to the top club entry.

The DX will be shooting to trade con-
test data with as many W/K/VE/VO
stations as possible. U. 8. and Canadian
amateurs will transmit RS and RST
reports plus states or provinces, while the
returns from overseus will be five- and six-
figure numerals indicating signal reports
and powers input.

Free contest forms, though not required
by the rules, are now availuble from the
ARRL Commuunications Dept. When re-
questing them, please advise whether you
axpect to enter the e.w. seetion, the phone
section, or both,

Be selective aud go after only new coun-
tries for DNXCC, if you wish. But if you
expect to ewrn the award in your ARRL
Section, you'd better chase all comers.
Sean the rules in last month’s ST, Don’t
miss the banner DX activity of the year!

QST for



A 300- to 500-watt r.f. amplifier using
the new RCA 7094 tetrode. Confrols
along the bottom of the panel are for
the grid band switch, grid tuning ca-
pacitor, meter switch, a.c. power, and
pi-network loading capacitor. Above
are the controls for the plate tank
capacitor, and plate band switch,

A Medium-Power R.F. Amplifier

Using the New RCA 7094 Tetrode in a 200-to-500-Watt Unit

BY DONALD H. MIX,* WITS

ground out at the rate of several each

month, but it is an event worthy of note
when a new fransmitting type appears, particu-~
larly in the medium-power popular-price class.
The RCA 7094 is reminiscent of the 813. 1t has
the familiar carbon plate and about the same
power-input ratings. But in othetr respects there
is a muarked difference. Physically, it has about
the same diameter as the 813, but it is only about
half as high. 1t handles its maximum rated power
input at about 750 volts less than the 813 re-
wuires, ie., 1500 volts maximum on eow., and
1200 volts with plate modulation. The output
capacitance is about half that of the 813. The
glass-button hase has reduced internal lead
length, while the shortened height permits a re-

NEW RECKEIVING-TUBE types are still being

* Assistant Technical Kditor, @QS7.

SRR U TR TR

Hams who have been running a sin-
gle 6146 or 807 and who are now
looking for means of stepping up fo a
higher power level should be inter-
ested in this bandswitching ampli-
fier. Using the new RCA 7094 fet-
rode, it can take up to 330 watts on
a.m. phone or 500 watts on c.w. at a
plate voltage nof exceeding 1500
volts.

SRR R
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duction in external lead length, With an output
capacitance of 7.5 ppf. and an operating load
resistance of about 2300 ohms (maximum e.w.
ratings), conditions are more favorable for main-
taining & reasonably low tank @ at the higher
trequencies with the 7094 than in the case of
some high-voltage low-current tubes of equivalent
power rating, even though the output capacitance
of the latter may be lower.

For some time many hams have been looking
for something that would give them 2 significant
hoost in power over the usual single 6146 or 807
without going to plate voltages of 2000 or more.
The 7094 appears to be an attractive alternative
to two or three smaller tubes in parallel with
their multiplied input and output cupacitances
and increased problems in stabilizing,

The rated driving power is 5 watts, casily fur-
nished by a 2E26 without pushing it. Existing
transmitters using a 616, 6146 or 807 in the final
may be used if provision is made for controlling
the output of these units by adjustment of the
sereen voltage.

The photographs show an amplifier using one
of the new tubes. The cireuit, which is quite con-
vention electrically, is shown in Fig. 1. Construe-
tion js simplified considerably by the use of
manufactured subassemblies recently placed on
the market.

The input circuit uses a Huarrington Elee-
{ronies (GP-50 bandswitching purullel-tuned tank
circuit. A type 851 B & W 500-watt band-
switching pi-network inductor iy used in the out-
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Rear view of the amplifier. The B & W
pi-network inductor af the left has o
built-in switch. Connections to the in-
ductor, tank capacitor, tube plate cap
and neutralizing capacitor are made
with half-inch copper ribbon. Along the
rear wall of the chassis, from left to
right, are the coax output connector,
a.c. input connector, fuse, ground
screen and bias ferminals, high-voltage
connector {Millen) and the
coax input connector.

put circuit. Neutralization, which most designers
have come to accept as good insurance, if not al-
ways imperative with screen-grid tubes, is fur-
nished by a eupacitive-bridge connection in the
erid cireuit. By and Ly are adjusted to suppress
v.h.{f. parasitic oscillation,

The single milliammeter 41 may be switched
to read either grid or plate current. The shunt e
multiplies the original 50-ma. scale by 10, giving
readings up to 500 ma. when the meter switch 83
is in the plate-current position. Forced-air ven-
tilation is provided by a small blower B;. Shielded
wire is used in all power circuits, and terminal
leads are bypassed for v.h.i. us they enter the
chussis.

Construction

The amplifier is assembled on o 17 X 12 X 3-

inch aluminum chassis. To provide for foreed
eireulation of air around the tube, a hole some-
what larger than the tube socket is cut in the
chassis. This hole is centered 614 inches from the
left-hand end of the chassis (as viewed from the
front) and 6 inches in from the rear edge. The
opening is covered with Reynolds perforated
aluminum, and the socket is fastened to I-inch
cone insulators mounted on the perforated metal.
Filament and screen by-pass capacitors are con-
nected between the tube terminals and the perfo-
rated sheet with short direct leads. Although not
indicated in the circuit diagram, euch of the
three screen terminals on the 7094 socket is by-
passed individually with a 1000-uuf. 1600-volt
ceramic disk capacitor, A clearance hole is reamed
outb in the perforated stock to pass the grid lead

12

Bottom view of the
7094 amplifier. The
filament transformer is
mounted on a bracket
made of aluminum
sheet, The fan mofor is
bolted to the rear wall
of the chassis. The
triple-gang pi-section
output capacitor in the
lower right-hand corner
is mounted on metal
spacers fo bring its
shaft to the same level
as the conirols of the
grid tank. All power
wiring is done with
shielded wire bypassed
for v.h.f. at the input
terminals.

QST for
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Fig. 1 —Circuit of the 7094 amplifier. Unless speicfied otherwise, capacitances are in uuf. All fixed capacitors rated at
less than 5 kv. are disk ceramic. The 5-kv. capacitors are TV-type ceramics {Centralab 858). Dashed lines in grid circuit
enclose components of Harrington GP-50 multiband tank unit. Those in the plate circuit

enclose components of the B &
Bi-—Blower {Allied Radio Cat. No. 72P715).
C1—250-uuf. midget variable (special).
Cs—Nevtralizing copacitor—11  puf. max. {Johnson
N125).
C3—250-uuf. 300-volt variable {Johnson 250E30).
C4—1100-puf. variable—iriple-gang broadcast replace-
ment type, 365 uuf. (or more) per section, sec-
tions connected in parallel.
[1—6.3-voit dial lamp.
Ji, Ja—Coax receptacle (SO-239).
Li—2 furns No. 16, 1-inch diam. over ground end of Lo
Lz—14 turns No. 16, ¥4-~inch diam., 2 inches long.
Ls—3 turns No. 16, 1-inch diam., over ground end of Li.
L4—38 turns No. 22, ¥%-inch diam., 1%z inches long.
Ls—3 turns No. 12, %-inch diam., 1 inch long.
Le—4 turns s X Ye-inch copper strip, 1% inch diam.,
2% inches fong.

down to the grid tank below.

The B & W pi-network coil unit is centered 234
inches from the right-hand end of the chassis, and
the plate tank capacitor 614 inches. To maintain
a tank ¢ of 10 at 4 and 7.3 Me., 4 turns should be
shorted out at, or removed from, the front end of
the B & W unit, and the 40-meter tap should be
moved one turn toward the rear. A still further
reduction in inductance on these two bands, and
an increase in the tank and output capacitances
will be required if the operating plate voltage is
less than the maximum ICAS ratings (1200 volts,
275 ma. for phone; {500 volts, 330 ma. for c.w.)
unless the plate current is reduced in proportion
to the reduction in plate voltage. (See the trans-
mitter chapter of the ARRL Handbook for the
required pi-network values for other ratios of
plate voltage to plate current.)
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W 851 pi-network inductor.
L7—4% turns No. 8, 2¥2 inches diam., 13 inches long,
fapped ot 3 turns from the Lz end.
Lg—9V2 turns No. 12, 22 inches diam., 1%2 inches iong,
. tapped at 6 turns from the outputf end (see texi).
Note: Ly and Ls are mounted close together on the same
axis; Ls is mounted af right angles.
Mi—D.c. milliammeter, 0~50-ma. scale—3%-inch rec-
tangular {Triplett Model 327-PL).
Ry—Three 150-ohm 1-watt carbon resistors in parallel.
Ry—Approx. 32 turns No. 24 on a Y4-inch diam. form (see
measurements chapter in ARRL Handbook for
method of adjustment).
RFCy — 750-uh. r.f. choke (National R-33).
RFCa—2.5-mh. r.f. choke (National R-50).
Si—Two-wafer 5-position ceramic rotary switch,
Ss—Special heavy-duty 5-position rotary switch {in
B & W inductor unit).
Ti—Filament transformer 6.3 volts, 3.5 amp. minimum.

The neutralizing capacitor is placed immedi-
ately to the left of the tube, and the plate r.f.
choke and by-pass capacitor are to the rear. The
plate blocking capacitor is fasicned to one of the
tank-capacitor stator rods. A ceramic feed-
through insulator at the rear of the r.f. choke
carries the high-voltage line through to the h.v.
input terminal at the rear of the chassis. Similar
insulators are used to carry the connection be-
tween the output end of the pi-network inductor
and the output capacitor below, and the connee-
tion between the neutralizing capacitor and the
grid tank.

On the underside of the chassis, the grid tank
unit is spaced from the front edge of the chassis
on l-inch ceramic-pillar insulators. It is placed so
that the shaft of the band awitch is |14 inches
from the left-hand end of the chassis. An in-
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sulated coupling should be used between the
capacitor shaft and the panel control, The meter
switch is at the center, and the pi-network output
capacitor is mounted in the right-hand rear corner
with its shaft 114 inches from the right-hand end
of the chassis. Spacers should be placed between
the bottom of the capacitor and the chassis to
bring its shaft at the same level as the controls of
the grid-tank unit. An extension shaft connects
the capacitor shaft to its panel control. The
power switch is spaced to balance the grid-tuning
capacitor at the opposite end of the panel.

The panel is 1214 inches high and of standard
19-inch rack width. The bottom of the panel
extends 14 inch helow the bottom rim of the
chassis. When lg-inch spacers are attached to the
two rear corners of the chass’s, a space is provided
under the chassis for intake of air for the blower,
should the unit be used on the operating table,
rather than in a rack. The chassis should be pro-
vided with a bottom cover which should be
perforated with holes in the area around the
blower. The meter opening in the panel is shielded
by mounting a 4 X 4 X 2-inch aluminum box
over the back of the meter.

Strips of lé-inch aluminum angle fastened to
the panel at frequent intervals with machine
serews provide a means of securing the shielding
enclosure to the panel. Paint should be removed
from the panel where the angle rests so that there
will be good electrieal contact between the two.

The shielding enclosure is made of Reynolds
perforated aluminum shect. The sides and back
are a single piece “wrapped” around the chassis.
A l-inch lip should be hent along the three top
edges so that the top cover ean be fastened on
with sheet-metal screws. Shect-metal screws are
also used for fastening the enclosure to the
chassig and panel strip.

Preliminary adjustment

Before applying excitation to the amplifier, it
should be checked for v.h.[. parasitie oscillation
as described in the transmitter chapter of the
ARRL Handbook. To set up for this check, a
resistor of about 20,000 ohms should be con-
neeted between the bias terminal and ground.
Full plate voltage may be applied, but the sereen
should be operated from an adjustable 50,000~
ohm 50-watt series resistor connected to the
plate supply. The grid band switeh should be
turned to the 10-meter position and the plate
switch to the 80-meter position. With the meter
switched to read plate current, the screen resist-
ance should be reduced until the plate power
input (plate voltage X plate current) is about
100 watts. Iixtreme care should be used to make
sure that the high voltage is turned off each time
an adjustment of the resistor slider is made! The
meter should then be turned to read grid current
and the Handbook procedure followed. The objece-
tive in this adjustment is to suppress the parasitic
oscillation with the smallest possible coil to keep
the parasitic-cirenit resonant frequency between
the two v.h.f. TV bands. Therefore, if oscillation is
detected using the recommended values of load-
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ing resistor and coil, additional loading resistors
should be tried first, If this does not work, an-
other turn should be added to the parasitie eoil,
or the turns squeezed closer together, With the
coil shown, the resonant frequency of the para~
sitic circuit is about 100 Me.

Neutralizing should be done with excitation
applied to produce rated grid current. (The input
and output circuits should be tuned to the same
frequencey for this, of ecourse.) Plate and sercen
voltage should be disconnected at the transmitter
terminals. The neutralizing capacitor should then
be adjusted until a point ig found where there is
no change in grid current as the plate tank circuit
is tuned through resonance. The output eapacitor
should be set at maximum capacitance for this
check. After plate and screen voltages have been
applied and the amplifier loaded, the neutralizing
capacitor should be given o final adjustment to
the point where minimum plate current and
maximum grid and sercen currents oceur simul-
taneously as the plate ecircuit is tuned through
resonance. This will require additional meters
connected temporarily in the external bias and
serecn-voltage leads.

Power Supply

Maximum ICAS ratings on the 7094 are 1500
volts, 330 ma. on e.w., 1500 volts, 200 ma. (max.)
Class AB1 sg.b., and 1200 volts, 275 ma. for
a.m. phone. However, the tube will work well at
plate voltages down to at least 700 volts, pro-
vided that appropriate pi-network values ure
used as mentioned earlier. Several transformer
manufacturers make a transformer with a tapped
secondary rated at 1500/1250 volts, 300 ma.
(CC8) that should handle the maximum ratings
nicely. The recommended sereen voltage is 400
for all classes of operation at screen currents up
to 30 ma. depending on the type of operation.
Therefore, a regulated screen voltage can be ob-
tuined using a pair of 0D3s and one 0C3 in
series. If screen voliage is obtained from the
plate supply, an adjustable 100-watt 75,000-ohm
series resistor should be used and the value ad-
justed to obtain the desired operating plate eur-
vent after initial adjustments have heen made.

A fixed biasing voltage of 50 is required for
#.8.b, operation. Since there should be no grid
current with AB{ operation, batteries should last
indefinitely. The biasing voltage may also be ob-
tained from a voltage divider across a VR tube
with suitable series resistor. A biusing voltage of
130 is recommended for plate-modulated Class (!
service, and 100 volis for c.w. uperation. Recom-
mended grid eurrent is 5 ma. If the screen is oper-
ated from a fixed-voltage souree, a souree regu-
lated by a 0A3 should provide plate-current
cut-off. The balance of the required hiasing
voltage may be obtained from a grid leak (5000
ohms for e.w. or 11,000 ohms for phone). In case
the sereen is supplied through u dropping resistor
from the plate supply, fixed hiaging voltages of
100 for e.w. or 130 for phone ino yrid leak) should
provide reasonable protection for the fube in ease
of failure of excitation.
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a power supply that is used for the final

amplifier of a transmitter. The circuit shown
in Fig. | was designed to be used with the regu-
luted power supply described recently in QST
but it is applicable to any power supply that
uses a scparate plate transformer and whose
foad draws negligible current. imder key-up con-
Jditions. In addition to providing overload pro-
tection, this circuit limits the inrush current into
the tilter capacitors, both when the supply is
first turned on and after an overload has oceurred.
This feature prolongs the life of the reeiitier
tubes.

When the plate-supply switeh, Np, is first
turned on, the lump Ry is in series with the pri-
mary of the plate trunsformer, T't. Since the filter
capucitors in the power supply are discharged,
they place o henvy load on the supply wod there
is o comparatively large voltage drop in Ry
This eauses the voltage on the primary of 7'y to
be too jow to operate the normally-open relay, Ky
However, as the enpucitors become charged they
draw less current, and the voltage across the pri-
mary of the transformer, Ty, and on the coil of
the relay, Ay, inereases. When this voltage rises
to a high-enough value the relay closes and shorts
out the lamp, 1. This places full voltage on the
primary of 7, and A stays closed since it also
has full line voltage on it.

‘I'his action requires that the load to which the
power supply is connected take negligible current
when the supply is first. turned on. This condition
is satistied if the load is a keyved amplifier that
draws little or no current under key-up conditions.
if the load is one that always draws current when
voltage is applicd, either the lamp resistance, Kq,
must be made sufficiently low to pass cnough
current to close Ay, or else a reset button will
have to be provided to remove the Joad mo-
mentarily.

!N OVERLOAD RELAY is o desirable accessory for

Overload Operation

If the supply is overfoaded, normally-closed
relay Ko will operute, placing 27 again in series
with the primary of 7 to limit the cuarrent
through it. Ay is then released, but meanwhile Ay
has opened so that £y remains in the cireuit. Ky
cannot elose again until the overload has been
removed and the filter capacitors have recharged.
However, when this occurs Ky closes automati-

#192 Praill St., Cambridge 38, Mass.
i Jones, “An Improved Control Clirenit for Regnlated
Power Supplies,” @87, November, (957,

OVERLOAD RELAY

A Novel

Power-Supply
Overload Relay

BY GEORGE W. JONES,* W1PLJ

This overload protection circuitis un-
usual in that it handles the problem
of turning on a power supply having
a large output capacitor, in addition
to taking care of overloads resulting
from equipment failures or improper
tuning. Just the thing for power sup-
plies built for s.s.b. linears or keyed
c.w. amplifiers.

cally and the overload relay is reset without the
necessity  for the operator’s pushing o reset
hutton,

As long as the overload continues /) lets some
current How through the load, and this may help
the operator find the cause of the trouble. For
example, if the plate tank of the amplifier is away
off tune, the operator can tune the tank for mini-
mum plate current while 27 limits the current to
u safe value. After retuning, the relay is then
reset by lifting the key.

Components

Relay A1 has a 115-volt coil so that. it will close
when the primary voltage comes close to the full
line voltage. K1 iy o lamp or resistance chosen to
limit the current to what the designer considers

iContinued on page 156)

Fig. 1—Circvit of the overload relay.
Ki—S.p.s.t. relay, normally open, 115-volt a.c. coil.
Ka—S.p.s.t. relay, normally ciosed, 6 volt a.c. coil.

o—ogc A Dlate RTi~—Current limiting resistor or lamp {see text),
' Trtemer  R1—Shunt resistor for Kz {see text).
1skAC Kz K T S1—Power-supply control-switch.
! Ti—Plate transformer.
o— i
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Oscilloscope patterns of the output from the 500-ke. oscil-
fator without moduiation, and with medium and heavy
modulation as emitter is over-biased.

Fig. 1--Circuit of the ftransistorized 500-ke. crystal
marker.

C1—100-puf. air trimmer.

Mi—See fext.

Ri—50K potentiometer {emitter bias adjustment).
RFC;—10-mh. r.f. choke.

RFCa—1-mh. r.f. choke.

S$1—D.pas.. toggle or slide switch.

Y1 —500-ke. crystal.

—T‘OUTPUT
a2ppf

T : 2NI07 O}I’M\A
Ml —
_L‘Y: N, +\ 2/ -i:
RFC, [ 3V, T

Cy —l—+

W
i3

Transistorized
Frequency Marker

A Simple Circuit for
Surplus 500-ke. Crystals

BY NEIL A. JOHNSON, * W20LU

An interesting and useful transistor appli—
cation. By proper adjustment of the emitter
bias, tone modulation is obtained, making
the marker signal easier o identify.

HILE experimenting with various transis-

tors some time ago, we delved into the

frequency-standard type of cireuit shown
in Fig. {. Because of its low current consumption
and the fact that the unit can be miniaturized, it
should appeal to many hams, experimenters and
service men. It works from a total of 414 volts
of penlight cells. Battery service life is approxi-
mately the shelf life since the current drain is
less than 500 microamperes. With proper adjust-
ment of the biasing cireuit either c.w. or m.c.w.
output can be obtained.

The circuit is largely self-explanatory, but a
few notes may be in order. Having our natural
doubts that anything so small should perform so
well, it seemed in order to try the circuit with
several transistors. Those on hand were all GI
type 2N107 and all worked well. Furthermore,
they all performed O.K. with the three crystals
we had available,

All samples of surplus “500-ke.” erystuls —
the popular FT-241 variety — muay not be exactly
on frequency when checked against WWYV. There-
fore, when the oscillator is to be used as an
smateur-band standard, it is desiruble to have
provision for adjusting the crystal accurately to
the standard frequency. A fundamental shift of 25
toh0cyeles isearily accomplished with the 100-uuf,
capacitor shunting the 1-mh. r.f. choke in the
hase-to-ground ecircuit. Of two crystals that we
checked on u Berkeley counter one wus ou the
nose at 10 Me. und the second one was off WWV's
frequeney by some 200 cyeles, or a departure at
the erystal fundamental of 10 eyeles.

‘T'o help level off the signal output over the har-
monie range, the output coupling capacitor is
made quite small — 22 upf,

# 74 Pine I'ree Lane, Tuppan, N. Y.
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Signal Modulation

It was learned through experiment that the
position of the AOK biasing potentiometer eould
be shifted to a point of slight over-bias where
the oseillator would squegg or block at an audio
rute. Believe me, it is a terrifving note, some-
thing that shouldn’t happen to your worst enemy
on the air! A quick glance at the scope puatterns
will show the reason. The resultant tone-modu-
lanted note can be varied to sound like anything
from a spark transmitter to a raspy buzz saw
about to stall in a green log. But such a signal
is quite easy to find on the receiver. It's an inter-
esting application of the transistorized oscillator,
since the pure e.w. output is apt to be hard to
find above 15 Me. A quick twist of the biasing
potentiometer adds the modulation. ¢(mece the
signal has been loeated on the receiver, it can be
returned to pure d.c. for greater accuracy.

Battery supply is inexpensive, and if standard-
size Hashlight cells are used, it should be prac-
tical to dispense with the on-off switch entirely.
Clorrespondence with several battery makers
would tend to indicate that the operating life
of dry cells under these conditions approaches
vlosely the shelf life. In our particular ease, we
have bheen running the unit from u worn-out
lantern battery that had been pulled from
portable light. After continuous duty of six
mouths, the ““dead” battery is still quite lively,
powering a precision-controlled 500-ke. signul

whenever needed.

Metering

Bome experimenters may wanb to check the
operation of the eirenit with a d.c. curvent-read-
ing meter in the collector circuit. An ordinary
0-[-ma. meter is suggested for those who would
like to see what's going on in the eireuit d.c.-wise.
However, to avoid any possible damage to the
meter, it is advisable to try a meter with a 5- or
10-ma. scale first to make sure that the current
is at u value safe for the l-ma. meter. Normally,
the eurrent will run 200 microamperes or less.
If a microammeter is used, its resistance ruy
be high enough to interfere with the operation of
the circuit. This may be overcome in some in-
stances through by-passing the meter. This is not
ag simple as it sounds for ragged oscillation of o
parasitic nature will oceur in most setups uniess
the hy-puss capacitor is chosen carefully. In this
unit, it was found that a 500-upuf. ceramic capaci-
tor wcross the meter terminals worked fine.
Values larger than 0.001 pf. will usually result
in instability.

With 0.4 volt (read with a v.t.v.m.) emitter
bias, the eollector current was ubout 130 pa. and
the output wave form wus normal. With 0.3
volt bias, the collector current was approxi-
mately 145 pa. and oscillation was on the wlge
of squegging. With a bias of 0.25 volt or less,
the collector current ran 155 ua. or more and
the output signal was heavily modulated.

o VNow Apparatus

Interchangeable-Element

Soldering Irons

OMETIMES it’s a bit of a strain trying to make
) one soldering iron do the kind of work required
when going from miniaturized to *‘standard’’ size
components, and from a pack-jammed pocket-
size receiver to a transmitter chassis with wide
vpen spaces. What is needed is an wssortment of
irons having different power levels, along with
various sizes aud shapes of tips, The accompany-
ing photograph shows a soldering-iron assembly
designed to offer a variety of combinations to
meet sueh needs.

The basic component is a light-weight plastic
holder with a small candelabra socket, into w hich
vurious heuting element-tip vombinations can be
inserted. The holder shape, plus a cork grip,
deflect heat away from the user's fingers, Heat-
ing elements, sealed in ceramic cylinders, are
available in 2318, 3713 and 4738-watt sizes.
Either chisel-point or pyramid-type tips of the
standard size for these heating levels can be
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secured, These tips are sealed fo the heating
unit and are not in themselves interchangeuble
in a given unit, but in addition there is a heating
element that does have provision for tip chang-
ing; shown at the right in the photograph, it is
used with a variety of miniature tips that are
available for fine work. A conical-point minicture
tip is shown in place.

The higher-temperature tips are sitver-plated
iron, to prevent corrosion. The assembly is made
by Ungar Blectric Tools, Inec., £101 Redwood
Ave., Los Angeles 66, Cal. @, .
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ugain g long-present desire to build a re-

eeiver that wouldn’t Hatten the pocket-
book, require a whole table top to sit on, and
need three men and a boy to lift. However, the
complexity of Goodman's cireuit and the dis-
couraging financial information that an inquiry
to Hycon Eastern brought were enough to keep
the desire from becoming hardware. Then an

! RECENT ARTICLE ! by WIDX stirred up once
nbs

Cascading High-Frequency
Crystals for Improved
Receiver Performance

An Inexpensive
Crystal-Filter
LE. Amplifier

BY HUGH L. GOTTFRIED,* W6YBR

Selective high-frequency
amplifiers are receiving more

and more attention in receiver
design, but the available filters are
expensive. Here is a way

to use inexpensive crystals in a
simple circuit that will

give many of the benefits of the
higher-priced units.

article by D. K. Hildreth? presenting » very sim-
ple method of connecting crystals in cascade was
recalled. By using three different-frequency crys-
tals in a “‘staggered triple,”” Hildreth obtained a
Hat 200-cycle band width at a center frequency of
100 ke., and about 2.5-ke. band width at 1600 ke,
In both cases, the skirts were down 60 db. in
about twice the band width.

Since this writer’s prime interests are ¢.w. and
simplicity, the advantages of both these responscs
were desired: about 200-cyele band width for
goud e.w. reception, and a 1600-ke. center fre-

* Microwave Eng. Labs, Inc., 943 Industrial Ave., Palo
Alto., Calif.

{ioodman, * What’s Wrong with Our Present Re-
ceivers?,” QST, Jan., 1957,

* Hildreth, “Stageered
tronies, Dec., 1955,
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quency for good image rejection without double
conversion. Since the erystals ure isolated from
euch other, the idea of putting them ull on the
same frequency around 1600 ke. appeared fea-
sible. Here was an idea for an i.f. amplifier that
required only one coil in the mixer plate for the
entire strip, ineluding product detector and b.f.0.
The danger of interaction hetween crystals
scemed slight, und the tiresome business of wind-
ing and pruning coils and the complexity of screen
resistors and by-pass capacitors were wmissing,.

Hildreth used the same twin triode as a driver
for the crystal and as the following untuned um-
plifier, which is fine with the low gain obtainable
in a broad staggered-triple. However, it wus
feared there would be too much coupling between
the sections of the twin triode around the erystul
with this arrangement if all erystals were on the
sume frequency, and consequently, the physical
setup was changed so that an untuned awmplifier
and its following driver were in the same en-
velope, with only the erystal as eoupling between
tubes. Also, cathode hypasses were added to
Hildreth's cireuit to obtain somewhat higher gain,

K6FD provided some 3.6-Me. erystals for
the first attempt. The results were very encour-
aging, but not quite what had been hoped for.
The umplifier had a band width of about one ke.
and the skirt response appeared to be quite good.
An inspiration led to putting the crystuls in a
simple oscillator and checking their frequeney on
the Super-Pro. There was more thau 1 ke. spread
in the oscillating frequencies of the four erystals,
all marked identically! (Band-edge crystal buyers
tuke notet) This left unanswered the question of
the bund width obtainable if all erystals had been
on the same frequency.

It looked as if u frequency lower than 3.6 Mec.
would be desirable, to obtain a narrower bund
width. A quick perusal of the surplus erystal ads
in 87 led to an order for several ervstals at 1690
ke., and when they arrived, three erystals whose
second harmonies fell within o few cyeles of each
other were installed in place of the 3.6-Me. erys-
tals. A quick rewinding of the mixer plate coil to
resonate at 1690 ke, and a retuning of the oscil-
lutor to 12.3 Me., and the 20-meter c.w. bund was
investigated. The reeeiver was set up next to u
well-aligned surplus Super Pro, and the same
antenna used on hoth receivers. Results were, if
unything, slightly in favor of the erystal-i.f.
receiver.

Its ease in separating stations was very com-
parable to the Super Pro, using the sharpest erys-
tul filter position on the Pro and a 1000-cycle
low-pass audio filter. The crystal i.f. receiver was
definitely superior to the Pro without an audio
filter, there being much fewer high-frequency
audio components in the former.

With an audio filter in both receivers, the nod
again went to the crystal LI, receiver, provided
the local oscillator and the station being copied
were stable enough to stay within the 70- to 80-
eycle band width obtainable!

The measured response of the amplifier showed
that the 3-db. band width is about 300 cycles,
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Fig. 1—~Schematic diagram of the cascaded-crystal-filter i.f. amplifier. Unless otherwise indicated, capacitances are in
uf., resistances are in ohms, resistors are ¥z watt. A tunable oscillator (12.3 fo 12.67 Mc.} is capacitively coupled to the
grid of the mixer, to tune the 20-meter band.

L:— 100 turns No. 36 enam., close-wound on %-inch diam. form.

the 6-db. about 400, the 10-db. about 550, and
the 20-db. band width about 1000 eycles. Unfor-
tunately, the available test equipment did not
allow measurements much beyond 20 db. down,
and many maintain that the real test of an i.f.
amplifier is its band width 60 db. or more down
from the peak.

Tuning Adjustments

The three trimmer capacitors in the i.f. ampli-
fier were tuned first by eur, and later using an
oscilloscope and a narrow-band sweep-frequency
generator. In neither case was the adjustment
critieal; any eapacitance close to that of the erys-
tal holders apparently gave the saume response
curve. Unfortunately, the scope will not indicate
the pass band more than about 20 db, down from
the peak, und the adjustments may have consid-
crable effect 40 to 60 db. down. In an effort to
determine this, s strong signal was detuned
slightly from the peak and the capacitors adjusted
for minimum response. The results, however,
were inconclusive, und better equipment than is
available in this home workshop will be needed
io determine the effeet of the tuning adjustments
far down on the skirts of the response eurve, It
can only be suid that listening tests indicate the
tuning is not critical and that the tuning capaci-
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tors could probably be replaced with fixed capac-
itors approximately equal in value to the capae-
itance of the erystal holders. (The large 134 X
13g-inch DN-34 holders used in this amplifier
have a holder capacitance of 16 to 17 uuf., and
the FT-243 holder is about 9 uuf.)

Crystals

Anyone who picks three surplus crystals ab
random with the same frequency marking and
finds their frequencies are within a few eyecles of
each other, especially on harmonics, is either
fudging or very lucky. For this reason, it is
recommended that the prospective builder of a
unit similar to this obtain five or, better vet, seven
to ten crvstals and pick the three that are closest
together in frequency. This is easily done with the
aid of any receiver that will stay within 5 to 10
eveles of a erystal harmonice lor a few moments.
Simply put a ervstal in any simple oscillator eir-
cuit, tune the receiver to zero beat on the funda-
mental or a harmonic (the higher the harmonie,
the hetter the accuracy, provided the receiver
does not, drift during the course of the meusure-
ment), b.f.o. on, and then put the rest of the erys-
tals in the oscillator one by one until three are
found within a few cycles of each other. Use these
three in the amplifier and, if yvou are a phone
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man, suve the rest for a purpose mentioned later,

B.F.O.
When testing the crystals as above, set aside
one that gives a pleasant sounding beat note in
the receiver (900-~1000 cyeles is preferred here),
and use it as the b.f.o. crystal. It can be either
higher or lower than the freyuency of the three
selected crystals. 1f the desired beut note is not
found, a small amount of soft solder rubbed on
the erystal will lower the frequency a few hun-
dred c¢yeles. Don’t put on too much, and don’t
attempt to adjust the amplifier crystals in this
manner — the solder also lowers the @ quite
considerably.

Notes

A word about the measuring technique may be
of interest. The ervstul 1.1, receiver b.f.0. (variable
for the test) was set about 5 ke, off the peak
response, and the output of the product detector
and an audio oscillator were connected together
to an oscilloscope and to a sensitive w.c. volt-
meter.

A stable 14-Me. signal was tuned for peuk
audio output to the voltmeter and then the audio
oscillator turned on and set for zero-beat with the
audio from the receiver, us seen on the scope. The
{4-Me. input signal was then detuned slightly
for a new voltmeter reading, and again the sudio
ascillator set for zmero beat. This procedure is
repeated for ag muny points as desired, out to the
limit of sensitivity of the voltmeter. A plot of
voltmeter readings against audio frequency will
then give the response of the amplifier. Since zero
beat between two sudio frequencies may be read
to less than one cyele with euse on the scope, the
frequency isdetermined only by theaceuracy of the
calibration of the audio geverator, und by any
drif{ in the receiver or signal source during the
measurement. The amplitude information is not
as aeeurate as it depends upon the lineurity of the
voltmeter and the product detector at different
frequencies, as well as the amplitude stability of
the entire receiver und the signal source.

Although it has not been tried in this receiver,
the band width could be increased simply by
replacing two of the three crystals with crystals
that differed in frequency by approximately the
band width desired. This would produce 2 stag-
gered-triple amplifier as in Hildreth’s original
article. However, the gain would be lower with a
wider band width and possibly a tuned amplifier
stage would be required.

A glance at the cireuit diagram reveals no gain
control in the receiver and is bound to cause some
comment. The only gain control used here is one
in the sudio amplifier-filter® following the produet
deteetor. No other seems to be required. With o
high gain r.f. amplifier in front of the mixer, the
noise level at the produet detector appears to be

3 (Ctampbell, * Modernizing the C.W. Clipper-Filter,”
QST, Dec., 1456,

¢lose to overload und on strong signals, the de-
teetor acts as a clipper keeping the sudio output
nearly counstant, regardless of input signal level.t
The sharp audio filter then removes the har-
monics thus generated, and the audio to the
phones is always clean and never earsplitting,
even on the strongest locals. One stage of triode
amplification brings the audio to comfortable
earphone level.

Incidentally, the cross-modulation from the
produet detector on strong locals (W6RFF across
the street has several hundred watts!) is much,
much less than in the Super-Pro.

Some have asked if the smaller FT-243 crystals
would work in this circuit. It scems reasonable
that a smaller crystal would have a larger series
resistance in the series resonant operation uscd
here and to this extent would not give as sharp
a pass band. The 3.6-Me, crystals used originally,
however, were of the very small sealed type, and
secmed to give a comparable pass band, consid-
ering their differences in frequeney, so this effect
may be negligible.

It is realized that this article was written on the
basis of only one amplifier. The author may have
heen extremely lucky in obtaining the results
outlined here but it is hoped that others will find
it as simple and straightforward as it appears to
be. For anyone who wants an eusy-to-build, in-
expensive single-conversion receiver with good
i.f. response, it is highly recommended as an i.f.
awmplifier. The writer would like to hear the results
of others who build the circuit.

Construction

The if. amplifier was built on a surplus
ARR/26 i.0. amplifier chassis. The 7-pin sockets
were removed, and the holes enlarged to take the
Q-pin twin-triode tubes. BSince there was still
room, the mixer and cascode I14-Me. front end
were also put on this chassis. The original coils
were removed from their shield cans and the erys-
tals put in. Most of the by-pass capacitors were
used without change as were the decoupling re-
sistors and chokes. Ladder decoupling networks
were used in both the plate and heater supply
lines, but ghould nct be needed in the heuter line.
Since they were already in the surplus i.f. strip,
they were left there. However, it is not suggested
that this is the best chassis to duplicate this unit
upon — the prospective builder would undoubt-
edly have a cleaner, better looking unit if he
started with a new chassis and followed standard
i.f. construction as outlined in the Handbook.
The i.f. wmplifier should be built in a straight
line; turning corners or doubling back will prob-
ably lead to instability. Any of many r.f, ampli-
fiers, local oscillators and audio amplifiers may
be used with this i.f. amplifier, and the choice ol
these, plus trimmings such as band switching,
are left to the builder’s discretion.

4+ This it not normal product-detector operation, Seo
Healey, “Notes on the Produet Detector,”’ ©ST, Dec.,
1957. — Bd.
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HILE MOsST HAMS for their normal work use
SX/ antennas having characteristics that are
known within close limits, it will be agreed
that for emergency portable work, where an-
tenna characteristics may be unpredictable, an
antenna tuner eapable of matching practically
any random tength of wire conld be a valuable
asset. The Armed Forees solved this problem
hy means of the continuously-variable inductance
consisting of a cirenlar coil rotating under a rolling
jockey contuct.

This is u heavy, bulky, complicated and ex-
pensive gizmo, and most hams will agree that
they’d prefer a switeh if one could be found with
a sufficient nummber of contacts. It would probahly
ulso be conceded that & tapping arrangement,
whereby any even number of turns from two to
forty-eight could be scleeted at the turn of u
switeh, would be satisfactory. The error resulting
from the selection of, say, 18 turns where 17.02
are aetually required, could always be tuned out
at the main tank.

Fig. 1 shows a solution, cooked up for a speeiul
job. that enables 24 different values of inductance
to he switched in, yet uses only one 12-way
switeh, such ag is easily available, Ly und Ly are
the usual output tunk coil and link. (1t is not
necessary for the coupling to he variable unless
the same coil assembly is used on two bands).
The loading coil Lz bus 50 turns and is tupped
every alternate turn up to the 24th (12 taps in
all) for conneetion to the switeh. It will be clear
that with the antenna plugged into Terminal A4
the switeh scleets any even number of turns from
two to twenty-four; by changing the antenna to
Terminal Ay, any even number from 26 to 48
imay be obtained — count 'em! (Where did the
other two go? — no prizes!)

The terminals marked By to B4 provide meuns
for shunting different fixed values ol capacitance
across the antenna, thus forming an antenna
tank in conjunection with f» and Lz. This also
helps to suppress harmonieg, and o tuning com-
bination involving a shunt capucitor should al-
ways be selected where u choice exists. (A vari-
able having a maximum eapacitance of 200 or
250 pui. conld be used instead of the four fixed

#Hx-Police Radio Otfficer, Punjub, India (e/n Crindlays
Bank Ltd.).

cypacitors shown.) As drawn, the cireuit re-
yuires thut the antenoa lead he terminated in
two wander plugs. If the auntenna cunnot be
titned with a shunt eapacitor, the second plug is
merely *‘made safe.’’ Purists, of conrse, may
provide u spare blank socket for this purpose.

There is, of course, nothing critical about the
number of turns on £3. Any convenient number
may be wound on, and this number should be
divided by (2n + 1), where n is the number of
contacts on the switch, to find the number of
turns per tap.

Simple
Universal

Antenna Coupler

Twenty-Four Taps with
a Twelve-Point Switch

BY T. A. MENDES*

The circuit hus been thoroughly tested with
excellent results; we never did find an antenna
length that would not load happily — exeept for
“fish rods” at 3.5 Me. For those emergenev-
minded hams who want a portable job that will
feed into wnything from o disused sock-suspender
to u mile or two of the wire fenee around Haffen-
pfeffer’s farm — and that without hocking the
OW’s TV - this could be it.

Fig. 1—The complete antenna tuner. Lz has 50 turns, tapped every other turn up fo the 24th, as shown here. Coil dimen-
sions and number of taps can be modified to svit particular conditions. A coil having o total inductance of abeut 20 ph.
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244h TURN A

{e.g., 50 turns evenly spaced over 3V2 inches
ANT. on I-inch diameter tubing) is suggested. The
two antenna terminals A, and Ay, in combina-
tion with the 12-contact switch Si, enable 24
different values of inductance to be selecied.
Terminals B to By provide four vaives of shunt
capacitance, to form an antenna tark with L,
and L;. Suitable values for C may be found by
experiment, but 200 uuf. each is a good
starting point. L1 and L» are the regular plate
tank coil and link,
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Using TV Nignals in V.ILE. Propagation
Studies

Checking M.U.F., Scatter and Sporadic E by Monitoring TV

Stations

BY CALVIN R.

ITH #UNSPOT nuinbers in the current cycle
;Kl running the highest of any peak in a

continuous record that dutes back about
200 yeurs, observation of 13X propagation on the
[requencies above 50 Me. is of more than ordinary
interest. It is possible that never again in our
lifetimes will the opportunities for v.h.if. DX
now prevailing around the world be repeated.
Amateurs working on the 50-Me. band during

# 207 Addax Drive, San Antonio 1, Texas

GRAF,* W5LFM

this c¢ycle huve o tremendous advantage over
the fellows who pioneered in world-wide DX in
1046 to 1950 we have TV stations almost every-
where, whose signals ean be nused to help us
determine the maximum usable frequencey.

From October 1956 through February 1957,
Furopean TV stations were received in South
Texas for as much as six hours per day. Beeause
many of these operate below and in our 50-Me.
band, they offer u reliable source of m.u.f. in-
formation. There is little reason to wonder if

TABLE I
TV Stations of Europe likely to be heard in North America.

Frequency, Mec. Location Modulalion ERP Polarizaiion
41.25 C'aen, Franee A.M. Sound 12 kw. H
+1.5* Relfast, N. Treland A.M. Sound 5 kw. H
1.5 London, England A M. Sound 30 kw. \Y
41.75 Berlin, . Germany Video, 625 lines 30 kw. H
45.00% Belfast, N. Ireland Video, 405 lines 20 kw, H
45.00 London, kngland Video, 405 lines 125 kw, \Y
18.25% Plymouth, England AM. Sound 254 kw, V
48,25 Manchester, England A.M. SBound 24 kw, H
48.25 Antwerp, Belgium Video, 625 lines 6 kw. H
48.25 Tielt, Belgium Video, 625 or 814 100 kw. H
18.25 Berlin, E. Germany F.M. Sound 3 kw. H
48.25 Bremen-Oldenburg, Video, 625 lines 100 kw. H

West Germany
18.25 Berne, Switzerland Video, 625 lines 30 kw, H
48.25 Belgrade, Yugoslav Video, 625 lines 5 kw, H
19.75 Prague, C(zech. Video, 625 lines 5 kw. H
49,75 Kharkov, Ukraine Video, 625 lines 5 kw, 1
$9.75 Moscow, Russia Video, 625 lines 40 kw, HH
.75 Vienna, Austria Video, 625 lines 1 kw. H
51.75 Manchester, ¥ngland Video, 405 lines 100 kw. A%
51.75* Plymouth, England Video, 405 lines 1-16 kw. \4
52.4 Caen, France Video, 819 lines 50 kw. H
52.4 Saurlouls, Saar Video, 819 lines 3 kw. \Y
53.25 Kdinburgh, Scotlund AM. Sound 24 kw. v
53.25% Isle of Wight A.M. Sound .25-8 kw, V
53,25 Norwich, England AM. Sound 25-2.5 kw. 131
53.75 Antwerp, Belgium A.M. Sound 1.5 kw. H
H3.75h Hremen-Oldenburg, .M. Sonund 24 kw. tH

West Germany
53.75 Berne, Switzerland 1°. M. Sound 15 k. il

# Video is 6.75 ke. lower and audio is 20 ke. lower than the frequences listed.
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Stale
Alabama
Culifornia
Colorado
Florida

Georgia
Idaho

1llinois

fowa

Kansas
Louisiana
Maine
Maryland
Massachusetts
Michigan
Missouri
Montana
Nebraska
New bMexico
New York
No. Carolina
No. Dakota
Ohio
Oklahoma
Oregon

Pennslyvania
wo. Curolina
Texas
Washington
Wisconsin

Country

Alaska,
Hawaii
Puerto Rico
Clunada
Alberta

B. Col.
New Brun.
Ontario

Quebcee
Sask.
Cuba

Mexico
Venezuela

On Frequency

KENXT
KFEL-TV
WTHS-TV

WSB-TV

WMT-TV
KCKT-TV
WBRZ

KOOK-TV

WGR-TV

WLWD

CHCE-TV
CFRN-TV
CBUT
CECW-TV
CFPA-TV
CJIC-TV

CBFT
CKCK-TV
CMA-TV

TABLE II

where used.

TV CH-2 Video Carriers Off-set from 55.25 Me.

Lous Angeles
Denver
Miami
Atlanta
WILL-TV springfield
Cedar Rapids
Cireat Bend
Baton Ronge
WMAR-TYV Baltimore
WJIBK Detroit
Billings
KVIT Santa Fe
Buffalo
KDIX-TV Dickinson
Payton
KVQO-TV Tulsa
WUSN-TV Charleston
KMID-TV Midland
WBAT-TV Green Bay
KFAR-TV Fairbanks
KONA Honolulu
WEKAQ-TV San Juan
Culgary
lidmonton
Vancouver
Monctou

Port. Arthur
Sault Ste.
Marie
Montreal
Regina
Havana

CMEKU-TV Santiago

NEW-TV
YVES-TV

Mexico Clity
Caracas

Satellite Muracaibo

Channel 2 Stations of the World. Assigned frequency is 55.25 Me. Offsct frequencies are given

Offset Plus 10 ke,

Offset Minus 10 ke.
WAIQ Andalusia

WESH-TV Daytona
Beach

KBOI-TV  Boise
WBBM-TV Chicago

WTWO Bangor
WGBH-TV Boston
KFEQ-TV St Joseph
Henderson

KLRJ-TV

WCBS-TV New York
WFMY-TV Greensboro

Klamath
Kalls
KDKA-TV Pittsburg

KOTI

KPRC-TV Houston
KREM-TV Spokanc

KENI-TV Anchorage

February 1958
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the band is open to Europe these days. The TV
signals are nearly always there to tell yvou, if it is.
It should be vemembered that propagation neur
the m.u.f. may be very selective geographically,
and 100 miles ean make the difference between 4
strong signal and no signal at all, but the TV
station information in Table T should be highly
useful to H0-Me. operators attempting to work
into Furope.

To be of greatest use in m.u.f. checking, the
stations are listed by frequency, with the svund
and video currier frequencies separate. Kven
though many of the stations operate on the same
frequency, several factors aid in identifving the
source of reception. These include the type of
modulation (a.m. or f.m. sound, video) and the
offret frequency on which some of them operate.
The antenna bearing tay be helpful in checking
the geographical location, when a highly dircetive
array is used for reception.

According to the ptockbolm Plan for U.H.F.
Broadeasting in Europe, some TV wstations op-
erate with their video earriers offset plus or minus
.75 ke, und their audio carriers offset plus or

winus 20 ke., to avoid mutual interference. In
this country only the vidio currier is offset; this
by plus or minus 10 ke, Some stations operate
on the ussigned channel frequency, of course.
For stations having directional antennas the
maximum and minimum effective  radiated
powers are given.

Scatter Reception of TV Signals

A B0-Me. operator almost anywhere in the
United Stutes can receive TV carriers on Channel
2 or Channel 3 by means of ionospherie, tropo-
spheric or meteor scatter. This is particularly
true if an amateur-styvle converter is used ahead
of 4 communications receiver. As an example,
the suthor is able to receive the video carriers
of every Channel 2 station within 1200 miles of
man Antonio regularly. The station being received
cun usually be identified by antenna bearing or
by observing the offset. frequency of the trans-
wissions. Early morning or late evening listening
enables the observer fo take udvantage of times
wheh nearby stations atre off the air. Where
Clentral Standard time prevails, o one-hour clear

TABLE III
Channel 3 TV Stutions. Assigned frequency s 61.25 bMe.
Siate On Frequency Offset Plus 10 ke. Offset Minns 10 ke,
Arizona KTVK Phoenix
Clulifornia KCRA-TV Bacramento KEYT-TV Santa Bar- KIEM-TV Rurcka
bura
Conneeticut WTIC-TV Hurtford
Florida WEAR-TV Pensacola
Creorgia WSAV-TV Savannah
lduho KID-TV  lduho Falls
linois WCIA Champaign
Towa KGLO-TV Mason City
Kansas KARD-TV Wichita
Kentueky WAVE-TV Louisville
Lwouisiana KTBS-TV Shreveport
Michigan WEKZO-TV Kalasmozoo
Minnesota KDAL-TV Duluth-
Superior
Mississippi WLBT Jackson
Missouri KYTV wpringfield  KTVO Kirksville
Nebraska KMTV Omaha
New York WSYR-TV Ryracuse
No. Cuarolina, WBTV Charlotte
(hio KYW-TV  Cleveland
Pennsylvania WRCV-TV Philadelphia
mo. Dakota KOTA-TV Rapid City KDLO-TV Florence
Tennessee WREC-TV Memphis WRGP-TV Chattanooga
Texas KFDX-TV Wichita Falls
Vermont WCAX-TV Burlington
Virginia WTAR-TV Norfolk WSVA-ILV  Hurrisonburg
W. Virginia WSAZ-TV Huntington
Wisconsin WISC-TV  Muadison
ountry
Hawali KMAU Wailuku
Cuba CMH-TV  Santa Clara
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look eust can be hud in the early morning. The
converse applies to the west in the evening at
sign-off timeg.

Up to at least 1200 miles the ionospheric
seatter signal is in evidence at all times. If you
want to study meteor signals, Channel 2 is the
place to do it. You haven’t heard meteor pings
until vou've done some Channel 2 monitoring
at scatter distances! The effect of meteors de-
creases with increasing frequency, but there is
still quite a bit of activity at Channel 6, ending
ut 88 Me. Meteor activity is almost nil on
Channel 7 (beginning at 174 Me.) and higher,
Those located too near to a Channel 2 station to
be able to hear DX signals through it can monitor
Channel 3. Marginal results will be obtained at
this frequency, however, if the observer is using
4, 50-Me. receiving setup. Of course if the con-
verter and antenna are designed for Channel 3
excellent results can be obtained.

At W5LFM a 4-element 50-Mece. Yagi 41 feet
above ground is used with a printed-eircuit con-
verter and an SX-28., Using the beat oscillator
and u 3500-cycle band width, signals under 0.1
microvolt can be heard. Most 6-meter Yagi
arrays will work backward on Channel 2 or
higher, as the directors are jong enough to act
as reflectors. This is by no means an ideal re-
ceiving arrangement, but it will usually show
some gain over a simple dipole, ¢ven so.

Lightning Enhancement

Increases in the strength of tropospheric scat-
ter signale on Channel 2 during thunderstorms
have been observed many times by the author.
This enhancement results from reflection of the
wave by the ionized aren sround the lightning
Hash. It is of short duration. To try it, listen to
the video carrier of a station 200 to 300 miles
away with the b.f.o. on, When & flash oceurs
more or less in the direction of the station, the
seatter signal increases greatly, with little in-
erease in noise level.

Fnhancements have been observed with the
array pointing at a storm area, not in line with
the TV station. In this case the signal makes a
back reflection from the flash ures to the re-
ceiving antenna. Where there are frequent flashes
the background signal level will be aubove uverage
most of the time, as the storm area moves off in
the distance. Lightning enhancement is common
in Texas, but there may be other areas of the
country where storms that provide it are rather
rure.

Anticipating Sporadic-E Openings

The imminence of sporadic-E openings on 50
Me. ean be detected by listening to ionospheric
scatter signals on Channel 2. If o good opening
is coming up the ionospheric scatter signal level
will increase in intensity, often as much as an
hour before it is possible to heur 50-Mec. amateur
signals. Usually there will be beats between two
or more TV signals. The direction to the area
of best reflection ean be found by rotating the
antenna for the loudest beat.

When the ionospheric scatter level rises and
beals begin to appear, an occasional listen on
50 Me. will tell you if the band is open. When
the heats get really strong there is no doubt —
get that rig going and make some calls. This
is not meant to be taken us u foolproof way of
predicting band openings, but it has worked well
on numerous oceasions for the nuthor. 14 is a
greal timesaver, in that it permits one to get
some work done anywhere within listening dis-
tance of the receiver, without requi