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THE STANDARD OF COMPARISON FOR OVER 20 YEARS

HIGH FIDELITY
TRANSFORMERS

FROM STOCK...ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B,

HIPERMALLOY series
This series provides virtually all the
characteristics of the Linear Standard
group in a more compact and tighter
structure. The frequency response is
within 1 db. from 30 to 20,000 cycles.
Hipermalloy nickel iron cores and hum
balanced core structures provide mini-
mum distortion and low hum pickup. in-
put transformers, maximum level +10db,
Circufar terminal {ayout and top and
bottom mounting.

ULTRA COMPACT series

UTC Ultra Compact audio units are small
and light in weight, ideally suited to re-
mote amplifier and similar t

TYPICAL UNITS

LS-10X Shielded Input

Multiple Itne (50, 200, 250, 500,600, etc.}

to 50,000 ohms .. . multiple shielded.

LS-19 Plate to Two Grids

— Primary 15,000 ohms.

Py

'y 95,000 ohms C.T.

18-50 Plate to Line

15,000 ohms to multiple line ... 15 dh.,

{evel.

acpenis

[N LS-63 P.P. Plates to Vaice Coil

PrlmawI 10,000 C.T, and 6,000 C.T. suited

epant v

to Williamson, MLF, ul.linear circuits.

2.5, 5, 7.5, 10, 15, 20,

y 1.
30 ohms. 20 watts. *

A-10 Line to Grid

Muitiple line to 50,000 ohm grid.

A-18 Plate to Two Grids

p

equipment. The frequency response is
within 2 db. from 30 to 20,000 cycles.
Hum balanced coil structure plus high
conductivity die cast case provides good
inductive shielding. Maximum operating
level is +7db. Tap and bottom mounting
as well as circular terminal layout are
used in this series as well as the ones
described above,

et

15,000 ohms %10 8?,800 ohms, primary and

y both spli

A-20 Mixing Transformer

Muitiple tine to multiple line for mixing

astansesns,

mikes, lines, etc.

A-26 P.P. Plates to Line

i!p,ooo ohms plate to plate, to mulliple
ine,

Tp—

150 VARICK STREET, NEW YORK 13, N, Y.

CASE LSt LS-2 183
Length. 3%~ 4-7/16% 5-13/16"
Width.... 2%" 3%% 57
Height..314~ 4-3/16% 4-11/16"
Unit Wt.3 Ibs. 7.5 Ibs. 15 Ibs.

Unit Welght ...

UNITED TRANSFORMER CORP.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES "ARLAB"
PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF.
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KWM-1
MAXIMUM

Power

The KWM-1 is the most versatile rig available
with 175 watts PEP input on SSB and 160 wafts
on CW,

Mobile
The most compact unit available for mobile oper-
ation with anywhere near the power — the only

one available for SSB.

Fixed Operation

Takes very little space — includes receiver and
transmitter — costs less than two separate, com-
parable units.
\\x,_____________________~
\\

Mobile Mount
KWM-1 slides in and out
very easily with power,
speaker and antenna con-
necting automatically.

DC Power
Supply

Completely trans-
istorized. Minimum
maintenance. Pro-
vides all voltages
from 12 volt sys-
tem. 85% over-all
efficiency.

AC Power Supply
Very compact unit supplies all voltages for

KWM-1.

mobile/fixed SSB transceiver for o

VERSATILITY

Novice

Plug-in adapter available to operate the KWM-1
as a crystal-controlled Novice rig. When vour
General Class license arrives, just slide in the
normal crystal box and you're set for regular
VFO operation.

Operational Features
Receiver and transmitter tuned to same frequency

Exciter Tune control will control remote antenna
switching relays when changing bands. Only 7 db
less output than a kilowatt (one S unit). Crystal
switch, automatic antenna switching, control and
frequency scales on PA Load and Tune controls
make bandswitching easy — even when mobile —
no need-to get out of the car. Most inexpensive
way to have 175 watts mobile AND fixed. ,

7’

PR

’———-————_—-—————————_——-’
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DX Conversion Adapter

This box replaces the normal crystal box in the
front panel. Provides up to 7 transmitting fre-
quencies within the band and allows reception over
a 100 kc band in or out of the band. An export
model available with transmitting frequencies out-
side band. This box and normal crystal box easily p
interchange for switching back and forth. R

Extra Crystal Boxes
These can be obtained with -
crystals for operation any-
where in the 14 to 30 mc ¥
band. Also available for

(,rystal controlled transmitter for Novice operation.

Power is easily reduced to conform with Novice

power regulation.

Speaker Console

Contains a 5x7 inch speaker
and directional wattmeter to
give the fixed station that

finished touch.

LOoL
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Compact, Poweriful
6 - Meter Rig Uses
Eimac Ceramic 4CX300A

Here is o compact fransmitter that puts out a big signal on 6 meters using
a single Eimac 4CX300A in the final. Built by W6KEV, this potent handful
has been on the air for over two years, logging DX contacts in Asia, Japan,
Hawaii, New Zealand, Australia, Southern Rhodesia, and Cuba, as well
as the United States and Canada.

An Eimac ceramic-metal 4CX300A was chosen by W6KEV for use as a
“straight-through’’ final amplifier in this 6-meter rig. The compact 4CX300A
is conservatively rated at 625 watis CW input and 300 watts AM phone
input. At maximum rated CW input the measured output power of this trans-
mitter is 425 watts, thus achieving an excellent 6-meter efficiency of 68 percent.

In an unconventional approach to 6-meter operation, WEKEV uses a 6.25-
megacycle erystal in a 6AG7 harmonic oscillator quadrupling to 25 mega-
cycles. A simple 6V6 doubler-driver provides more than adequate drive for
the 4CX300A final amplifier.

This transmitter is a fine example of the compact, powerful, highly efficient
ham rigs that can be built using Eimac ceramic tubes. Whether you build, or
buy your transmitter, reliable Eimac tubes will give you maximum watt-hours
per dollar.

EITEL-McCULLOUGH, INC.

S AN CARLOS, CALIFORNIA

Eimac “Findf with ceramic tubes that can take if

S8

i
500 watts (P.E

r 625 watls. . 300 walts

ACTUAL
For further information on
Eimac ceramic tubes for
amateur applications write
our Amateur Service Department




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

Rugged. Low drift, fundamental oscillators. High activity and
ower output. Stands up under maximum crystal currents. Stable,
ong-lasting, permanently sealed; %500 cycles..ninnnas $2.95 Net

20 Meters, PR Type Z-3

Third overtone oscillator. Low drift. High activity. Can be keyed ) -y
in most circuits. Fine for doubling to 10 and 11 meters or “straight J i
through” 20 meter operation; %500 cycles

24 tq 27 Mc., PR Type Z-9A

Third overtone; multiplies into
either 2-meter or 6-meter band;
hermetically sealed; calibrated 24

$4.95 Net

$3.95 Net

50 to 54 Mc., PR Type Z-9A

Third overtone; for operating di-
rectly in 6-meter band; hermet-
ically sealed; calibrated 50 to 54
me., =15 ke L0507 pins.

$6.95 Net

PECIAL TYPES

Commercial Crystals available from 100 Kc. to 70 Mc. Prices on request.

Type Z-1, AIRCRAFT

3023.5 Kc., .005% $3.45 Net

Type Z-1, MARS and CAP

Official assigned transmitter frequencies in the range.

Calibrated to .005%. 1600 to 10000 Kc. $3.45 Net

Type Z-6A
FREQUENCY STANDARD

To determine band-edge. To keep the J
VFEQ and receiver properly calibrated. €.

100 Ke. « o« « » « « » $6.95 Net

: Suitable for con-
# yverters, experimen-
¢ tal, etc. Same hold-
er dimensions as
Type Z-2,

1600 to 12000 Kec.

PR PRINTED OSCILLATOR KIT

Has many uses—

® As 100 Kc. Marker

e As 1000 Ke. Marker for
Check Points up to 54 Mec.

e As Foundation Circuit for
Low Frequency SSB Crystals
Assembled in minutes, Kit con-

tains everything but 6BA6 oscil-
lator tube and crystal.

Each .« « « « « $4.50 Net

Type 2XP VHF Type Z-9R, Aircraft
§ \ For lear, Narco
and similar equip-
ment operating in
. the 121 Me. region,

“requiring crystals
in 80 Mec. range.

Type Z-1
TV Marker Crystals
Channels 2 through
13 ..... $6.45 Net
3100 Ke. . $2.85 Net
4100 Ke. . $2,95 Net

Each . « » « + « . $4.95 Net
12001 to 25000 Ke. (3d Type Z-9A RAPIGCONTROLLED | 5.0 Me. Sig. Generator..01% 2,95 Net

Mode) +10 Ke. .. . $4.45 Net | 27.255 Mc., .04% . . . $3.95 Net | 10.7 Mc. FM,IF, .01% . . . 2,95 Net
ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED. ORDER FROM YOUR JOBBER.

PETERSEN RADIO COMPANY, INC.

COUNCIL BLUFFS, IOWA

EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N. Y., U. S. A.

(Fund.) =5 Ke.

$3.45 Not 4.5 Mc. Intercarrier,
. e ' e

D1% . . . 2,95 Net

2800 W. BROADWAY -




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 .s,dmxmstratwe ARRL otlicial elected by members in each Section.
Radioclub reports are aiso desired by SCMs for inclusion in ST, ARRL Field Organization station appointments are
available in the areas shown to qualified League members, These include ORS, OES, OPS, OO and OBS, SCMs also desire
applicationsfor SEC, EC, RM and PAM where vacancies exist. All amateurs in the 'United States and Canada are invited
to join the Amateur Radio Emergency Corps (ask for Form 7).

ATLANTIC DlVI.lSl70N

astern Pennsylvama W3IN Richard B, Mesirov 2 W. Indian Creek Dr. Philadelphia 31
Maryland-Delaware-D. C. W3UC Louwis T. Croneberger Y904 Gardiner Ave, Silver Spring, Md.
Southern New jersey {2BG Herbert C. Brooks 800 Lincoln Ave. Paimyra
Western New York K2ZHUK  Chatles T, Hansen 11 Rosemont [rive Buiialo 26
Western Pennsylvania* W3SUHN  Anthony J Mrucz é75- th Bt., Donora
: NTRAL DIVISI Y
Lilinois WIPRN Edmond A NMe zger 2() South 4th St. Springfield
diana WOTQC Arthur GG, Evans 8 3 North Bosart Indianapolis
Wisconsin WYKQB  George Wonda 2103 South 9 St. anitowoc
AKOTA DIVISION
North Dakota* WOYCL Arnold L. erlseu 203 Seventh St. Devils Lake
South Dakota WUFLP Les Price (. uster State Park Hermosa
Minnesota WUKLG Robert Nelgon P, O, Box 425 Dassel
DELTA DlVlSlON =
Arkansaa WsZZv Ulmon M. Goings P.O. Box 207 Cgceola
Louisiana WSFMO  1homas J. Morgavi 3409 Beaulieu St. Metaire
M ississippi WSEHH  Jobn Adrxan Houston, sr. 114 North First Ave. Cleveland
Tennessee wW4UIO R. W, Ingraham 105 West Park Drive Kingsport
GREAT LAKES DIVISION
Kentucky 48U Robert A, Thomasen 626 Eastwood Drive COwensboro
Michigan WSRAE  Thomas G. Mitcheli 409 Liberty Buchanan
Ohio WEAL Wilson . Weckel 2118 Tuaca.rawas 5t., WL Cauton 8
. UDSON DIVISION
Eastern New York W2ERY treorge W. Tracy 1138 North Country Club Drive Schenectady
N. Y. C. & Long Istand W2TUK Harry J. Dannals 139 Bast Zoranne irive Farmingdale, L. 1.
Northeru New Jersey W2VQOR Lioyd H. Manamon 709 Seventh Ave, Asbury Park
_ MIDWEST DIVISION
Iowa B Russell B, Marquis 807 North Fifth Ave. Marshalitown
Kansas WAILCV. Earl N, Johnston 1100 Crest Drive Topeka
Missouri WOGEP Jumes W. Hoover 15 baudrmgham Lane Ferguson 21
Nebraska WOHE. Charles E. McNeel Route 3, RFD North Platte
. - NEW ENGLAND DlVlSION
Connecticut 1Ty Victor L. Crawtord D 5, Stadley Rough Rd. Danbury
aine WILKP ohn Fearon i Wells Beach
Hastern Massachusetts WIALP Frank L. Baker, jr. a1 Atlantxc St North Quincy 71
Western Massachusetts WIHRV Osborne R, McKeraghan 22 Mutter St. Easthampton
New Hampshire 1AL John Arthur Knapp 15 North State St. Concord
Rhode 1sland wivxe Mrs, june R, Burkett 172 Ferris Ave Rumiord 16
Vermont WIOAK Mrs. Ann L, Chandler RFD 2 Barre
NORTHWESTERN DlVISION
Alaska KL7DZ hugene N, Berato P. O. Box 1893 Anchorage
Idaho WIR Rev, Francis A, Peterson Box 542 St. Anthony
Montana W7NPV6WXI Vernon L. Phillips x 971 Harlowton
Oregon W7IDX Hubert R. McNally 11908 5.E. Madison St. Portland 16
Washington WIPGY Robert B. Thurston 7700-31st Ave., N.E, Seattle 15
. PACIFIC DIVISION
Hawali KHSAED Samuel H, Lewbel £.0. Box 3564 Honoiuiu
Nevada WIILV Albert R. C P.O. Box 14 Keno,
_mnta Llara Valley WOYHM G, Donald. bbu‘lem £.0, Box 372 Los Gatos
East WEOIW B. W. Southwell 200 South Seventh St. Dixon
San Prancxsco 6OPL fired H. Laubscher 655 Wakerobin Lane San Rafael
Sacramento Valley KOoCFR LeVaughn Shipley 3005 Maison Way Sacramento 25
San Joaquin Valley We6JPU Raiph Saroyan 6204E. Townsend Ave. Fresno
. ROANOKE DIVISION
North Carolina WA4ARRH  B. Riley Fowler Box 143 Morganton
South Carolina W4G§V Dr. J. O. Dunlap P, (). Box 447
Virginia W4KX John Carl Morgan (0] Radlo btatlon WEVA, Box 209bredericksb
‘West Virginia W8PQQ Albert H. Hix 1013 B t St, Forest Hills, Lna:leston 4
ROCKYMOUNTAIN DIVIS ION
Colorado Wg’ B. ugene Spoonemore L24 Carlile Ave, Pueblo
Utah QWH Thomas H, Mill 420 E, 3045 St Salt Lake City
New Mexico K3SDAA Allan 8, Hargett, 001 Birch L ( arfsbad
Wyoming W7Pso James A. Masterson 851 Bon Ave Casper
SOUTHEASTERN DIVISION
Alabama WILHKK Clarke A. Simms, jr, 6 Rosemary Rd Montgomery
Kastern Florida W4KG, ohn F, Porter Box 7295, Ludlam Branch iami 53
Western Florida W4RK. ‘rank M, Butler, jr. 28 South Elliott K Fort Walton Beach
(3e0! W4CF, William ¥, Kennedy 1687 Fairway Hill Dnve B.E. Atlanta 17
Weat Indles (Cuba-F.R.-V.1.) KP4D, Willi

563 Ramon Llovet

P.A White Box 82
SOUTHWESTERN DlVISION

illiam Werner

Urb, Truman
. Rio Piedras, P. R.
(ramboa

Albert ¥, Hilt jr. 1 No. Millard Ave.
Cameron A, Ailen 1020 East Mary(and Ave.

4427 Pescadero
Robert A. Hemke 728 W, Mission

Rialto
Phoenix

San Diego 7
santa Barbara

WEST GULF DIVLS{ON

Richard L. Hawkins
Roy K. Eggleston 1109 Vernon Drive

Canal Zone KZSWA

1,03 Angeles WolQB

Arizona WI7OIF

Ban Diego S6LRU Don Stansifer
Hanta Barbara KoCVR

Northern Texas \VSBNG L. L. Harpin
(klahoma WSFEC

Southern l'exas WSQEM

Maritime El » B. Wee.
Ontario VEING

Quebec VE2DR

Alberta VEGVM

‘?riESh Columbia VE7JT

Manitoba VE4IE

Saskatchewan VESLU

+0OMcial appointed to act temporarily in the absence of a regular official.

Fort Worth 7
Lawton
Corpus Christi

CANADIAN DIVISION
ks R.R.3

Rlchard W. Roberts 170 Norton Ave.
C. W, Skarstedt 02 St. johns Rd.

Gordon W, Hollingshead 108 Hudson Rd.
Peter M. Mclntyre 981 West 26th Ave.

190 Ol Udkdean Blvd,

ames A. Elliott
ionel O'Byrne

st Stephen, N.
Willowdale, Ioronto.()nt.
Pointe Claire,

Montreal 33, P Q.
Calgary, Alta,

Vancouver, B. C.

St, james, Winnipeg 12
Rowatt




SBE

E

[SPKR ] { [ SPKR

QDP QDP

QDpP RTC SBE
LMSRI | MSR

GPR- GPR-

90RX | 1| 90RX] | |~
GPT-750(B) ————=== >

GPT-750(B)

——— .

GPR-9ORX
RTC..

-BULLETIN 183
....BULLETIN 195

..... BULLETIN 174C

TMC Canodo 1td | Otowa, Qntario

SSB from 5 watts to 50 kilowatts all over
the world. Pictured above is a pair of sta-
tions being ‘‘systems checked”, prior to
shipment, to insure compatability of
transmitting and receiving.

This TMC equipment is being delivered
for military use in « critical operation,
and is typical of the complete station
assemblies being delivered to military
and commercial installations throughout
the world.

The TECHNICAL MATERIEL CORPORATION

IN CANADA

Main Otfice  MAMARONECK
NEW YORK




™E AMERICAN
RADIO RELAY
LEAGUE, e,

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
rvepresentation of the radio amateur in legisiative matters, and for
the maintenance of fraternalism and a high standard of conduct.

It is an incorporafed iation without capital stock, chartered
under the faws of Connecticut. Its affairs are governed by o Board
of Directors, elected every two years by the general membership.
The officers are elected or appoinfed by the Directors. The League
is noncommercial and no one commercially engaged in the many-
facture, sale or renfal of radio apparatus is eligible to membership
on its board.

"Of, by and for the amateur,” it numbers within ifs ranks practi~

<ally every worth-while amateur in the nafion and has ¢ history of
glorious achievement as the standard-bearer in amafeur affairs.

Inquiries regarding membership are solicited. A bong fide
interest in amateur radio is the only essential quatification; owrer-
ship of a transmitting station and knowledge of the code are ngf
prerequisite, although full voling membership is granted only to
licensed amateurs,

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

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1934
EUGENE C. WOODRUFF, WECMP, 1936—1940
GEORGE W. BAILEY, W2KH, 1940~1952

Officers
President . . . . . . . . . GOODWIN L. DOSLAND, WPTSN
Moorhead, Minnesota

First Vice-President . . . . . WAYLAND M, GROVES, W5SNW
P.O. Box 586, Odessa, Texas

Vice-President . . . . . . . . . FRANCIS E. HANDY; WI1BD!
38 La Salle Road, West Hartford, Connecticut

Vice-President , , e « « + « PERCY C. NOBLE, WI1BVR
37 Broad St., Westfle!d Massachusetts

Secretary . . . . « « v+ AL BUDLONG, WiBsUD
38 ta Sdlle Road West Hartford, Connecticut

Treasurer « . . « « « « DAVID H, HOUGHTON
38 La Su!le Roc:d Wesi Hartford, Connecticut

*. @« & o @

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

Communications Manager . . . . FRANCIS E. HANDY, WIBDI

Technical Director . . . . . . . GEORGE GRAMMER, WIDF

Assistant General Manager . . . ., JOHN HUNTOON, WiILVQ

Assistant Secretary. . . . . . . PERRY F. WILLIAMS, WIUED
38 Lo Salle Road, West Hartford, Connacticut

L4 . L L *

GeneralCounsel . « + . . . . . .« . . . PAUL M. SEGAL
816 Connecticut Ave., Washmgton 6, D, C.

DIRECTORS

Vtce-l)lrecmr Willlam ,R. vage
833 10th 8t N., Lethbrld"e, Alta.

Atlantic Division
GILBERT L, CROSSLEY..........,. W3YA
Dept. of I; ., Penna. state Viniversity
State Clollege, Pa,
Vitg-/)lrrdm‘ 'harles 0. Badgett...... W3LVF
725 Garden Road, Glenside, Pa.

Cen tral Division

JOHN . DOYLE. ... oot WoGPIL
4331 N, Wildwnotl Ave., Milwaukee 11, Wis.
Vice-irector: tiearge &, Keith,,...., . WOIQLZ
RI'D 2, Box 22-A, Utica, IIL
Dakota Division
ALFRED M. GOWAN........o 0000, WPPHR
1012 South Wmnw Ave,, Sioux IFulls, S D,
Vice-irtrector; Charles G, Compton. . ... . WHBUO
1011 Fairmount Ave., 5t. Pani 5, Minn,

Delta Division

VICTOR CANFIELD.......c...0000s W5BSR
Rox Y65, Lake Charles, La.
Vice-Director: Sanford 3. Detlart, . ... .. W4RRV

227 8. Purdue Ave,, Oak Ridge, Tenn.
Great Lakes Division

JOHN H. BRABB..,........ T WESPF
708 Ford Blde., Detroit 26, Mioh.,
Vice-Director: Duna Li, Cartwright, ... ... WRUPR

2979 Observatory Ave., Cineinnati R, Ohio

Hudson Division
GEORGE V. COOKE, JR.......... w20BU
3 Dalsy Fane
Commack, L. [ N. Y.
Vice-trirector: Lloyd . Manamon...... W2VQR
709 Seventh Ave., Asbury Park, N, J

Midwest Division

ROBERT W DENNISTON . ......, WoeNwX
Rox 631, Newton, lowa
Vlce«l)irpctor Sumner 1§, YFoster.....,.. wWeGQ

2315 Linden Dr,, 3.15.
New England Division

, Cedar Rapids, towa

MlLTON . CHAFFER, . ... ......... WIErw
53 Homesdale Ave., t&outmngton Conn.
Vice-ifrector: Trank L. Baker, jr......... WIALP

91 Atlantic 8t., N. Qulucy 71, Muss,
Northwestern Division

R. REX ROBERTS.................. W7CPY
%37 Park LI Drive, Billings, Mont,
Vice-irector: Uoward 8. Pyle. ..., ....... wW7onR

9434 74th Ave, 8.1, dercer lsland, Wagh.

Pacific Division
HARRY M. ENGWICHT, ..
770 Chapman, 8an o

Vice-Nirector: Ronald G. Martin. . .. _..... WOIF
4212 Berrendo Drive, SBaeramento 25, Callt,

WeHC

Roanoke Division

P. LANIER ANDERSBON, JR..,...... WAMWH
428 Mapie Lane, Danville, va,

["tce-1rector: “Thomas H, Wood,
1702 N. Rhett Ave,, North Ch

Rocky Mountain Division

“’4 ANK
eston, &, (.

CLAUDE M. MAER, JR. . .WRIC
740 Lafay ette Et
Vics-mrector Carl L. Smith WDBWJ
1070 Locust bt Denver 20, Colo.
Southeastern Division
JAMES P. BORN, JR....ovvveriiennesss W4ZD
25 Pirst Ave,, N.I4, Stl(mta, Ga.
Vlce-l)irecwr Thomas M, AMoss,...,.. WAHYW
P.0O, Box 644, Muulclrml Alrpnrc RBranch,
tlanta, Ca.
Soufhwestern Division
\VALTER R, JOOB, ... ovricnnne,, WOILIKM
315 N. Uverhl!i Drive, inglewood 4, Cum
1 lca‘h{rector virgll Talbott............ W6GTER

9326 Alexander Ave., South Gate, Chllt.
West Gulf Division

GRADY A, PAYNE................ WLETA
5103 Linden bt. ellaire, "Texas
Vice-lArector: Carl (!, Drumeller.,...... WSEHC

H%24 NL.W. 55th S:.. Oklahoma Clty 12, OKla,




“It Seems to Us...”

Superpower

On February 22, 1958, the first week end of the e.w. section of the ARRL International DX
Competition, & series of unannounced inspections of amateur stations was conducted by engi-
neers of the Field Engineering & Monitoring Bureau of the Federal Communications (‘ommis-
sion. As a result, FCC has now ordered the suspension, for six months, of the licenses of two uma-
teurs in the Los Angeles area for running inputs in excess of the one-kilowatt legal limit. '[wo
other W6s were similarly apprehended and identically charged, but have appealed their sus-
pensions and asked for hearings.

To us, the action of the Commission was in the nature of a welcome bombshell, Tt was a sur-
prise, because FCC had indicated to us in previous discussions the magnitude of the task of
gathering evidence sutficiently air-tight to stand up in a hearing, should it come to that (the
difficulties have obviously been largely solved). It was welcome because in the case of power
input amateur radio has — unfortunately -— recently shown an inability to regulate itself us
adequately as it does in most other aspects of rules observance. Most, if not all, of the FCC
supervisory and staff personnel who initiated and conducted the station inspections are hams
in private life, and so are personally interested in the welfare of amateur radio.

The amateurs now under discipline are well-known DXers. Two were members of the DX
Century Club (the past tense is intentional; they are no longer). All are mmembers of ARRL, and
one even an Official Observer! But with no attempt to diminish the seriousness of their cases, let
us in all fairness admit that much of the fault in this matter is ours — amateur radio’s. We uma-
teurs have too often made facetious remarks about the *California kilowatts,”’ too often con-
tributed only a knowing wink when the subject of superpower arose in club meetings. We have
had the chance, undoubtedly many times, to stop looking the other way and to realize that the
“friend” across town or in our club who goes in for this sort of thing merits only our contempt
for his demonstrated inability to compete on even terms with his fellows and that, allowed to
continue, it might even constitute a threat to the existing privileges of all of us. @ST has edi-
torialized on this subject in the past. Unfortunately, it didn't take, and there was continued
weakening of moral fiber in ham ranks on the power question.

Nor is it hard to imagine the effect this sort of thing must have on our crop of newcomers.
It’s only natural that their sense of fair play becomes slightly dulled when they find that most
of us hams, who should be actively reading the lawbreakers out of decent company, do nothing
more than exhibit a slightly unhappy attitude about it all. Amateurs of today probably do not
realize that in the beginning the rest of the radio world regarded us with suspicion, as likely to
prove too irresponsible to be permitted to operate at all. The respect we have earned with the
regulatory agencies of this country, with the military and with the citizenry and with the gov-
ernments of other countries, was earned the hard way. It was earned because from the beginning
organized amateur radio was characterized by intense technieal interest, and insistence on prin-
ciples of cooperation, keen but honest competition — and strict observance of our regulations.
It has been retained and enhanced over the years only after we demonstrated that we could
continue to operate on those principles, that we do so beeause of pride in our game and in our
accomplishments, and that we have proved our ability to keep our house in order without the
necessity for constant supervision and government intervention. In the matter of superpower,
however, complacency on our part to the complete disrespect of law and ethics had begun to
undermine the amateur spirit to a serious degree.

We therefore heartily applaud the action of the Commission, even though we must view it
with a slight sense of shame. Let us hope that it will be more than a warning — that it will be
a turning point against the lax attitude many of us must admit having taken in the past. Let
there be no more facetious remarks about superpower, no more indifference on the part of
real amateurs concerned with our standards and our future. Let there most certainly be an
end to puerile editorial comment, such as recently appeared in one west coast ham paper, sug-
westing that power violators should be left alone 80 long as they can get away with it, and that
any righteous amateur who reports them should be branded a traitor! Let there be u resurgence
of the amateur tradition of complete self-regulation, and a determination to ostracize from ama-
teur radio those power-obsessed characters among us who have forfeited the right to class them-
selves as amateurs.



COMING A.R.R.L. CONVENTIONS

August  30-September
Provinces, Truro, N. S.

September 20-21 — Dakota Division,
Sioux Falls, S. D.

September 28 — New England Division,
Providence. R. 1.

October 4-5 — Midwest Division,
Voines, lowa

October 10-12 ~— Southwestern Division,
San Diego, Calif.

October 11 — Hudson Division, Albany,
N. Y.

October 18 — Ontario Province, Hamil-
ton, Ontario

1~ Maritime

Des

AR.R.L. DAKOTA DIVISION
CONVENTION

Sioux Falls, South Dakota — Sept. 20-21

The Sioux Falls Amateur Radio Club, Ine., in-
vites all hams and friends to attend the ARRL
Dakota Division Convention in Sioux Falls, on
September 20-21.

Registration starts at 9:00 A.M., Saturday morn-
ing, ut convention headquarters in the Sheraton-
Cataract Hotel. Ladies luncheon at noon, with
general and specialty meetings and demonstra~
tions throughout the afternoon for all hams. An
effort is being made to have. the Governor of
South Dakota as banquet speaker Sunday noon.

Registration is $7.50, which includes the Sun-
day banquet; pre-registration by September 4.
Registration and requests for hotel or motel res-
ervations may be sent to the Sioux Falls Amateur
Radio Club, Inc., P. 0. Box 91, Sioux Falls, 8.
Dak.

AR.R.L. MIDWEST
DIVISION CONVENTION

Des Moines, Iowa — October 4-5

The Des Moines Radio Amateurs Association
invites all ARRL members, hams and friends to
attend the Midwest Division Convention, Satur-
day and Sunday, October 4-5, at the Hotel
Savery, Des Moines, Iowa.

The convention will start with registration at
0800 Saturday morning and continue through
technical meetings and discussions, covering all
phases of ham activities and featuring top-notch
speakers from the ham ficld. A banquet and
dance will be held Saturday night. Sunday’s
activities will include a mobile transmitter hunt
and a *“brunch.”

A special invitation is made to all the YLs and
XYLs to attend this convention with the OM,
Great plans are being made to provide activities
of interest for the ladies. Information on the con-
vention can be obtained by writing DMRAA,
Convention Committee, P. O. Box 76, Des
Moines, lowa. Hotel accommodations can be
obtained by contacting the Hotel Savery, Des
Moines, Iowa.
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A.R.R.L. NEW ENGLAND
DIVISION CONVENTION

Providence, R. I. ~— September 28

The Providence Radio Association ecordially
invites all amateurs to attend the 1958 New
England Division Convention to be held at.
beautiful Rhodes-on-the-Pawtuxet, Providence,
R. L., on September 28,

A full day and evening of activities are sched-
uled. Many fine exhibits by leading amateur
equipment manufacturers and distributors will
be featured. FCC examinations, transmitter
hunts, net meetings, lecture demonstrations, and
a host of other items of primary interesi to hams
are on the docket. The convention package is
$6.50 for registration and the banquet. Registra-
tion only is $3.00 per person. Advance banquet
reservations are necessary, and should be mailed
to Mr. Howard A. Scholz, WIHIK, 61 Ayrault
Street, Providence, Rhode Island.

AR.R.L HUDSON
DIVISION CONVENTION

Albany, New York — October 10-12

The Albany Radio Association, Inec., is spon-
soring an. ARRL Hudson Division Convention
on October 10-12. At the Sheraton-Ten BEyck
Hotel, Albany, New York, hostesses will welcome
you with your program, tickets, information,
ete. Registration will begin Friday noon with ex-
hibits and the Hospitality Room opening at 6
p.M. Saturday’s program will include a meeting
of the various pets und the Quarter Century
Wireless Association, technical speakers, movies,
FCC examinations, transistor demonstration,
#.8.b., d.s.b. and a.m. forum (for ’em or agin
’em), # whf. and v.hf. symposium, and the
Wouff Hong initiation. The Antique Wireless
Program, first shown at the National Convention,
will be repeated here. The banquet will begin at
8 p.M. Ludies’ activities during the convention
will consist of a luncheon and fashion show and
tea at the historic Ten Broeck Mansion by cos-
tumed hostesses.

Those making advance registrations
receive  brochures which include information
concerning hotels, motels, ete. Advance reg-
istrations (by Oectober 1) are $7.50 each, which
includes registration and banquet. As the main
dining room is limited in capacity, seating will be
based on the order of receipt of reservations. Be
sure to meet your friends at the pre-convention
party Friday night in the Hospitality Room.
Registrations should be sent to: Convention,
P. O. Box 573, Albany, New York.

will

OUR COVER
V.h.f., new sports car, summer weather,
QST cover — they all seemed to go to-
gether in mid-July as W1HDQ ran some
tests on his new two-band halo. For the
details on this nifty mobile antenna, cves

right.
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The 2-band halo as it appears whern set up for 50-Mc. operation. Changing to 144 Mc. in-

voives decreasing the plate spacing, by swapping cone insulators, and resetting the gamma
matching clip and series capacitor.

A Two-Band Halo
for V.H.F. Mobile

50 and 144 Mec.
with a Single
Mobile Antenna System

BY EDWARD P. TILTON,* W1IHDQ

AVING thoroughly sold himself on the advan-
Hages of horizontal polarization for v.h.f.

mobile work,! the writer spent many an odd
moment pondering the possibility of working
hoth 50 and 144 Me. with a single antenna
system. The need for a two-band antenna was
intensified some months ago by a venture into
the small sports-car field. There is no room in a
var of this tvpe for storing spare antennas!

The 50- and 144-Me. bands are close to third-
harmonic relationship. 1t should be possible, we
reasoned, to work out a method whereby the an-
tenna designed for 50 Me. could be tunable to
48 Me. as well, so that it could be made to work
on its third harmonic. Tests with u conventional
50-Me. halo showed that it was not too bad a
144-Me. antenna, even before any attempt was
made to tune it or match it properly. 1f these
two matters could be handled, a halo of 50-Mec.
dimensions should make a good radiator on 144

* V.H.F. Editor, Q8T
L Tilton, * Polarization Effects in V.H.F. Mobile,” QST,
Dec., 1957, p. 11,
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Me.: probably better than one designed for the
higher frequency.

Accordingly, we made up an experimental halo
having provision for varying the spucing between
the capacitor plates. With a little tinkering
as to plate size, it was found that the antenna
could be tuned down to 48 Me. by the simple ex-
pedient of changing the spacing of the plates
from 34 to %% inch. This was a natural for two
standard sizes of ceramic cone insulators. Next
question: could the thing be matched on both
bands without a major revision of the feed
system?

It would be nice to be able to say that this
problem was solved by dreaming up some match-
ing combination that worked on both bands
without changes, but such is not the case. Chang-
ing from 50 to 144 Me. with the model shown in-
volves three steps, but they can be handled in a
matter of a minute’s time, The changeover proe-
ess may be less than ideal, but it is a big improve-
ment gver carrying two halos! Tests in compari~
son with a standard commercial halo on 50 Me.,
and with various forms of dipoles and halos for
[44, show that our two-band job acquits itself
well on both bands.

Mechanical Details

The halo is made of 7{g-inch aluminum fuel-
line tubing. This material was used because it is
both strong and very light, and because we had a
stock of it on hand. Any tubing of about “4-inch
diameter could be used equally well. The loop is
67 inches in circumference. Again, this was a
matter of what happened to be on hand; the coil
of tubing lying under the bench happened to be
just that big! The capacitor plates are 214 inches
square, with the corners rounded off, mainly for
the suke of appearance. The amount of rounding
oftf gives a measure of adjustment, too. More on
that later.
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To fasten the capacitor plates to the ends of
the tubing, aluminum rod stock was turned down
to make a tight fit into the ends. This was tapped
for 6-32 thread, and then forced into the tubing
ends. Holes were drilled through tubing and
inserts, at each end of the halo, and a screw run
through each to keep the inserts from turning
around or slipping out. The binding-head screws
that hold the plates to the inserts are equipped
with lock washers. The holes for mounting the
¢eramic cone spacer are drilled directly below
the center, midway between the center and the
edge of the capacitor plates.

The hulo is set into a slot cut in the vertical
support. This slot should be just big enough to
permit the halo fo be forced into it. The first
model we made merely had a screw run through
the halo and vertical support, but this turned out
to be sloppy mechanically after a few hundred
miles of driving. The halo had to be stiffened, so
we cut it at the center and inserted about 2
inches of aluminum rod, again turned down on a
lathe to fit tightly inside the tubing. The two
pieces of tubing were then pushed together, over
the insert, and drilled each side of center to pass
6-32 screws. The halo and insert were also drilled
at the midpoint, to pass the mounting screw.
'This was an 8-32 screw, 114 inches long. 1f lathe
facilities are not available, the mounting of the
capacitor plates and the securing of the halo to
the vertical support can be handled with angle
brackets.

Mechanical stability is important. When we
had the halo working satisfactorily with the car
in a stationary position we found that the slight
up-and-down movement experienced with the
¢ar in motion caused a flutter on received signals.
There was no flutter observed on the transmitted
signal, but a variation in feed impedance could
be seen as a flickering of the Communicator green
eye, This was cured by some extra stiffening at
the point where the halo goes through the center
support. Straps of aluminum !¢ inch wide were
wrapped around the halo either side of the
mounting post. These were then hent at right
angles and the ends pulled together with a bolt.
This is none too fancy, but the halo has survived
numerous encounters with low iree branches in
several thousand miles of driving, and the flutter
ig gone.

The matching arm is 1414 inches long, of the
sume material as the halo itself. It is mounted
below the halo on two 34-inch cone standoffs, For
eonvenience in detaching the feed line a coaxial
fitting is mounted on an L bracket bolted to the
vertical support. The stator bar of the 25-uuf.
variable capacitor (Johnson 167-2) is soldered
directly to the coaxial fitting. The rotor of the
capacitor is connected to the gamma arm through
a piece of stiff wire. To add further stiffening an
aluminum angle bracket is screwed to the lower
mounting stud of the capaeitor and the other
end mounted under the serew that holds the first
vone gtandoff in place. Contact between the arm
and the halo proper is made through a strap of
t.inch wide aluminum bent to form a sliding

,
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clip. Be sure that a clean tight contact is made
hetween the tubing and the clip, as high current
flows at this point. A poor or varying contact will
ruin the effectiveness of the antenna.

Adjustment

Probably many users do not realize it, but
the capacity-loaded halo is a high-@ device. It
must be tuned on-the-nose, or it will not work
properly. The only reliable method for adjusting
4 halo is to use a standing-wave bridge, making
tuning and matching adjustments for minimum
reflected power. Using a field-strength meter and
attempting to adjust for maximum radiated
power can give confusing indications, and is
almost certain to result in something less than
maximum effectiveness,

The adjustment process with this design can be
simplified if the halo is resonated approximately
to the desired frequency ranges with the aid of a
grid-dip meter. Set the clip at about one inch in
from the end of the arm, and the series capacitor
ut the middle of its range. Check the resonant
frequency of the loop with the grid-dip meter,
with the #g-inch spacer hetween the capacitor
plates. Tt should be close to 50 Me. Some varia-
tion can be obtained by trimming the corners of
the plates, or by putting shims under the ceramic
spacer. Both methods apply only for raising the
frequency, of course. If the frequency is too high
already, make new and slightly larger eapacitor
plates. Don’t worry too much about this until an
attempt has been made to match the antenna,
however. Adjustments on the gamma arm and
series capacitor may alter the resonaut frequency
somewhat.

Now insert an s.w.r. bridge between the an-
tenna and the transmission line. Apply power
and swing the capacitor through its range, noting
whether there is a dip in reflected power at any
point. There will be some detuning effect from
the hands or a metal tool. This was taken carc
of by sawing a slot in the bakelite knob on the
capacitor shaft, and then using an insulated
screwdriver to turn the knob. If the refleeted
power will not drop to zero, slide the clip along
the gamma arm and retune the capacitor, until
the lowest reading possible is obtained. If this is
atill not zero, the halo is not resonant. If the halo
capacitance is on the low side, moving the hands
near the plates will cause the reflected power to
drop. Closer spacing of the plates, larger plates or
& longer halo loop are possible solutions.

These adjustments should be made on a fre-
quenecy near the middle of the range you expect
to use. Adjusting for optimum at 50.25 Me., for
example, will result in usable operation over the
first 500 ke. of the band, and 2 good mateh (be-
low 1.5 to 1) from 50.1 to 50.4. The s.w.r. will
rise rapidly either side of this range,

To tune up on 144 Me., insert the 54-inch cone
between the capacitor plates. Slide the clip back
on the gamma arm about 3 to 4 inches and repeut
the adjustment for minimum reflected power,
using a frequency at the middle of a 2-Me. range.

(Conf;’nuc'd on page 140}
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r P YRANSMISSION lines, impedance-matching de-
vices, and standing-wave detectors are very
popular subjects in the pages of amateur

radio journals and in conversations over the air.

The fact that so much attention is devoted to

these matters is a very healthy sign and indicates

that many amateurs employ auntennas which are
representative of the best state of the art. How-
ever, some of these discussions, if exumined
closely, reveal that the participants are nearly
ag uninformed as the hypothetical amateur who
had never heard of “standing-wave ratio.”” The
general implication is that anyone who operates

with a standing-wave ratio of more than 1.2 to 1

over the entire band is qualified for immediate

untranee to the nearest mental hospital.
Like many other good things, impedance
matching can be carried too far. We belicve that

Match,
or Not To |
Match?

BY YARDLEY BEERS,* W2AWH

Far from being the most important
factor in the success of an antenna
system, the transmission-line stand-
ing-wave ratio may actually be a
minor consideration.

the limit was reached when we heard of an ama~
teur who raised and lowered his antenna until he
found a height at which the standing-wave ratio
in the line was 1:1. This situation is certuinly »
case of putting the cart before the horse, The

#4 Ploughman’s Bush, Riverdale 71, N. Y
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first problem is to place the antenna at the height
where it has its best radiation characteristics, and
then follows the problem of feeding it with ade-
quate efficiency.

{veremphasis on impedance matching raises
another difficulty — it gives many amateurs in-
hibitions which prevent them from using some
antennas which, though not providing the mini-
mum s.w.r., could give tolerable operation on an
oxtra, band. By sccepting a mismatch on one
band, often one can contrive a system which
gives reasonable performance on two or three
bands while if nearly a perfect match is made on
one, operation on others is unsatisfaciory (see
example below).

Finally, amateurs frequently devote a large
amount of time and money to impedance match-
ing when the resulting improvement is quite
trivial. In good scientific and engineering praec-
tice, excessive overdesign, after making reason-
uble allowances for safety factors, is considered
nearly as great a sin as underdesign.

Computing Losses

The correct. approach to this subject requires
knowledge of just how much loss results from a
mismatch under any given set of circumstances.
Hometimes a standing-wave ratio of 3:1 may be
very serious while at other times one of 15:1 may
result in losses that are unimportant. The crucial
point is how to distinguish between these situa-
tions. While the answer to this question is to be
found in advanced transmission line theory, the
results are simple to apply by those who do not
have advanced training in theory or in mathe-~
matical methods. The principal results are con-

e érl,‘ Z‘WFW\\
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tained in a graph which has been published for
the last several years in The Radio Amateur’s
Handbook (Fig. 13-12) and also in The A.R.R.L.
Antenna Book. It seems remarkable that this
graph has received so little attention when it has
been so available and when there has been so
much interest in this subject.

The mathematical equation which is the basis
of this graph is rather cumbersome for the needs
most, encountered by amateurs. However, when
the losses are small, approximations may be
made. These lead to a very simple equation which
may be used as an alternative to the graph:

So
D — A..... __*_:Sn

2

D, )
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where D), is the loss which would exist with a
perfect 1:1 impedance mateh as expressed in
decibels, and D is the loss with a voltage stand-
ing-wave ratio of S,. (Note that the graph men-
tioned above gives plots of ) — 1, versus D, for
various values of S,.) When D is of the order of
2 db. the approximation leads to errors which
may be twenty-five or fifty per cent, while when
D is an large us 3 db. the formula is not valid.
Nevertheless, for smaller logses it is reliable,

It is to be noted that when S, = 2, D) is only
1.25D,, and with 8, = 3, D is 1.67D,. Thus a
standing-wave ratio as large as 3 generally does
not. lead to an important increase in the lossea.
On the other hand, for larger values of 8,, the
losses inerease more rapidly and ultimately they
increase proportionally with S,.

“Reasonable” Loss

How large losses can be and still be deseribed
as “reasonable” is, of course, u matter of opinion.
We would hazard a guess that at lower frequen-
vies losses up to 1 db. would be considered as
reasonable for the hand for which the antenna is
mainly intended. However, if the antenna could
be used without modification on additional bands.
losses up to 3 db. might be tolerated. espeeially if
these bands are of less interest and if such opera-
tion could eliminate the necessity for putting up
special antennas for them. Beeause of the increase
of losses with frequency, somewhat larger losses
on a band of primary interest, would have to be
tolerated in the v.h.f. region.

The preceding paragraph was based upon the
assumption that the principal coneern is the effect
of the losses upon the radiated signal. With high-
power transmitters we must also worry about the
power-dissipating ability of the line. With a full
kilowatt, a 3-db. loss might result in serious heat-
ing of the line or in voltage breakdown. With pow-
ers up to 100 or 200 watts this is rarely a problem.

Reflected Power

Before we consider some practical examples
which will apply these concepts, let us try to
clear up some common misunderstandings. Much
confusion results from a misinterpretation of the
significance of the reflected wave caused by an
impedance mismatch. Many amateurs arc in-
clined to believe that this reflected wave repre-
sents a dead loss of power. In the main, this con-
clusion s false.

To simplify the explanation, et us suppose that
4 transmitter has an output of 100 watts into a
line of zero loss which is perfectly matched by
its characteristic impedance. Then there is no
reflected wave, and 100 watts are delivered to
the load. Now suppose the load is changed,
causing the standing-wave ratio to be 3:1;
by readjusting the coupling between the trans-
mitter and the line, the output ean be restored
to 100 watts. If the line has no losses, it eannot
absorb any power; so the full 100 watits must be
delivered to the load.

How can this be when we know thati a standing-
wave ratio of 3:1 corresponds to a voltage reflec~
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tion coeflicient of !4 at the load? The power
associated with the reflected wave is then one
quarter that associated with the incident ouve.
If the output impedance of the transmitter
matches the characteristic impedance of the line,
the transmitter must be getting back one quarter
of the power it sends down the line, and the
remaining three-fourths, which is the net output
of the transmitter, is delivered to the load. Thus
the transmitter actually sends 133.3 watts down
the line and gets 33.3 watts back, and the effect
is to deliver 100 watts to the load, as was the
case with the line which is perfectly matched. If
the impedunce at the fransmitter end is also
mismatched, the situation is more complicated;
now there are reflections at the sending end,
and these waves go down the line and give
rise to further reflections. But the result is
the same: the net difference between the total
power associated with the waves going down the
line from the transmitter and total power associ-
ated with the waves coming in the reverse direc-
tion is still just 100 watts.

When there are losses in the line the power
received by the load under mismatched condi-
tions no longer is equal to that received with
perfect matcehing, but the power received by the
load still is considerably greater than what the
value of the reflection coefficicnt might suggest.
Suppose that under matched conditions the losses
are five per cent (D, = 0.22 db.). Suppose ulso
that the load causes a 3:1 standing-wave ratio
and that again the power associated with the
original wave leaving the transmitter is 133.3
watts. The power associated with this wave at
the receiving end is five per cent less or 126.7
watts, 6.6 watts having been lost. One quarter of
126.7, or 31.7 watts, is reflected, and the differ-
ence, 5.0, is delivered to the load. However, five
per cent of the reflected wave, or 1.6 watts, is
lost in returning to the transmitter, so the
transmitter receives 30.1 watts. The net output
of the transmitter is then 133.3 — 30.1 = 103.2
watts, and the efficiency is 95.0/103.2, or 92 per
eent. This corresponds by direct calculation to
a loss D = 0.36 db., the same result that we ob-
tain from Eq. (1).

HaupsooK

“EASY AS PIE?

Effect of Line Loss on S.W.R.

There is one other frequently-forgoiten gen-
eral topic that deserves some mention. With
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TABLE I

Losses in 40-Foot Line Used to Feed Antenna 33.5’ Long Made of
No. 12 Wire in Free Space

#00-Ohm Twin-Lead 75-Qhm Twin-Lead
So Do o 8o Do D
Band | Impedance T T
(Me.) (Ohms) (Formula) | (Graph)
7 12.5—11000(280 ¢.11 e - 1000 | 0.24 e
14 70 4.3 | 0.16 0.36 0.39 1.07 | 0.44 0.44
21 | 300 + 7800 9 0,20 0.92 0.88 36 0.60 | [ Greater
28 | 4750 16 0,24 1.92 1.74 64 | 0.72 |\ than 4 db.

losses, the standing-wave ratio decreases as we
move away from the load, and for very long lines
it approaches 1:1 regardless of termination.'
Therefore, if we measure the standing-wave ratio
at the input end of a long line, the observed value
is overoptimistic. In the previous paragraphs
the standing-wave ratio S, to which we have
referred 1s that at the load end of the line. 1t is
useful to have some idea how the standing-wave
ratio, 8, at the input end is related to S,. Again
the exact formula is unnecessarily complicated,
and we give g simplified approximate one valid
under conditions similar to those pertinent to
Iq. (1).

8 =8, — 0.115 (S — 1) Do. )
Thusif S, = 3 and D,= 1db., 8 = 2.1, and even
under these conditions of small loss there is an
appreciable difference. Standing-wave measure-~
ments and impedance-matching adjustments
therefore should be made with the detector con-
nected to the load through s very short length of
line.

Some Examples

The first example to be discussed is one where
there is a significant advantage in obtaining a
good match. Suppose that a 100-foot length of
RG-8/U 52-ohm coaxial cable is used to feed a
144-Mec. untenna and the standing-wave ratio
Ss = 5. How much loss results? According to
Fig. 13-11, page 326 of the 1957 Handbook, D, =
2.5 db. Then the graph loss ss. s.w.r. shows that
D — Do = 2 db. This 2 dh., which is significant
especially if the antenna is to be used only on this
band, can be recovered by an accurate impedance
match.,

As a second example, consider an antenna 33.5
feet long made of No. 12 wire. This, of course,
is & half-wave dipole at 14 Me. and two half waves
in phase at 28 Me. Suppose it is to be fed with
4 40-foot line and we are trying to decide whether
to use 300-ohm receiving-type Twin-Lead or
75-ohm receiving-type Twin-Lead. The results
of calculations in this case are shown in Table
f, using values for the input impedance of the

{¥or further information, see CGGoodman, '“The Versatile
Standing-Wave Ratio Indicator,” QST, June (948, Fig. 3.
t
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2R. King and F, (i. Blake, jr., Proceedings vf the IRE,
Vol. 30, p. 335 (1942).
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antenna obtained from a paper by King and Blake®
and values of 1), from the Handhook chart (Fig.
13-11) cited above. At 14 Me. we note that with the
300-ohm line and its 4.3:1 standing-wave ratio we
haveslightly lower losses than with the 75-ohm line
even though with the latter we have essentially a
perfect match, At 21 Me., in spite of the high
reactance, the losses with the 300-ohm line ave
only 0.9 db., and at 28 Me. the losses are 1.8 db.
These values are quite tolerable for supplemen-
tary operation at low power. On the other haud,
with the 75-ohm line on the Iatter two bands,
satisfactory operation is precluded by excessive
losses. Quite clearly the choice is completely in
favor of the 300-ohm line even though S, is
greater than 4:1 under all conditions considered.
Furthermore, we recall that in the most favored
directions an antenna with two half waves io
phase has a gain of 1.9 db. Therefore, in these
directions this antenna with 300-ohm line and
8, = 16 has about an 0.8-db. advantage over a
separate 28-Mc. half-wave dipole fed with 40
feet of 75-ohm line with S, = 1.07.

On 21 Me. this 33.5-foot antenna is three
quarters of a wavelength long and therefore is
not self-resonant. As there is a popular supersti-
tion that antennas must be self-resonant, many
readers may be shocked to think that we should
have even considered such operation. Actually
there is nothing in the fundamental theory of
clectromagnetic radiation that requires a driven
antenna to be self-resonant. Of course, very short
antennas have very low radiation resistances and
large locul fields and their efficiencies therefore
tend to be poor. However, this antenna, being
more than a half wavelength long, does not fall
in this category. The principal bad feature of the
nolresonance is to give rise to a terminating re-
actance of 800 ohms, swhich causes the standing-
wave ratio to be 9:1. 1If we were to connect
capacitative reactances of 400 ohms between each
side of the line and the antenna the standing-
wave ratio would go down to unity, but the
caleulations have shown that the losses would go
down from 0.9 db. to 0.2 db., an improvement of
only 0.7 db. To be sure, these calculations do
not include conductor losses in the antenns
proper nor ground losses, but there is no reason

(Continued on poge 144)
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amateur radio is how to solder. While it is

true that there are always a few no-talent
millionaires who hire mercenaries to solder for
them, it is traditional for a hain to know how to
solder and solder well, Even if you buy all of your
station equipment you will have to solder a few
connections before you can put the gear on the
air, The ability to read directions — and the abil-
ity to solder — ure requirements for the assembly
of any of the popular kits.

What Tools Are Needed

Anyone interested in doing & good soldering
job should have certain tools in addition to a
soldering iron. We'll discuss soldering irons a
little later on but let’s see what other tools are
needed.

ONE of the first things you have to learn in

How To Solder

Some Tips on Soldering
for the Beginner

BY LEWIS G. McCOY.,* WIICP

First, you’ll want a pair of wire cutters. A type
of tool that serves the dual purpose of stripping
and cutting is shown in an accompanying photo-
graph. A good part of wiring consists of stripping
insulation from the ends of wires to be soldered.
Strippers of the type shown can be adjusted to
cut through the insulation, but not the wire,
making the removal of the insulation a simple
matter.

Long-nose pliers are a “must” for any wiring
job. When feeding wires through terminals it is
"% Technical Assistant, QST.
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often difficult to do the job with your fingers and,
for this reason, u tool that will permit you to
reach into such spots is needed.

Another handy tool for soldering jobs is a
“goldering aid.”” This tool has a pointed probe
at one end and a two-tined fork at the other.
The probe iz useful for loosening bits of solder
or wires that fail into hard-to-reach spots. The
forked end of the tool is valuable for *unsolder-
ing.”” Such a statement may sound peculiar to
the reader of an article on soldering but read on.
When you make a wiring mistake (and don’t
worry, you will), the forked end is excellent for
loosening soldered leads. The connection is heated
to melt the solder and the forked end is slipped
over the wire end that is to be loosened. Using
the forked end of the tool, the connection can be
opened.

A pocketknife, or piece of emery paper or steel
wool, comes in handy for seraping insulation and
cleaning the ends of wires. Many beginners make
the error of trying to solder enamel-covered wire
without first removing the enamel. The wires
and terminals to be soldered must be clean to
obtain a successful job; enamel is insulation.

The solder used in radio work should be the
rosin-core type. It i8 very important to usc
rosin and not acid-core solder because the latter
will often corrode the connection after a4 short
time. [Use only rosin-core salder. We stress this
point because the average radio or hardware
gtore stocks both types and you might pick up
the wrong kind. At Headquarters, we use a 40/60
rosin~core solder, which counsists of 40 per cent
tin and 60 per cent lead, with a rosin core. The
flux helps the soldering by cleaning the surfaces
to be soldered and keeping them ciean until the
solder Hows over and into the surfaces.

Soldering Irons — Or Guns

A look through any of the radio parts distribu-
tors’ catalogues will show that there is a wide
selection of =oldering irons offered for sale.
Whether yvou choose a soldering iron or a gun will
depend on how much soldering you plan to do.
The main difference between the two is that the
iron can be kept hot and ready to use at all
times while & gun is a quick-heating device that

Here are some of the tools described in the

texi. Left to right: fong-nose pliers, soldering

iron, soldering aid, wire sirippers, solder,
diagonal cuiters, knife.

QST for




Combination Power Supply and
Modulator Using Transistors

Modulated Power for the Mobile R.F. Section
BY E. LAIRD CAMPBELL,* WICUT

The unit described in this article
combines a transistor power supply,
transistor modulator and the asso-
ciated control circuits to provide all
the voltages necessary to operate a
20- to 25-watt iransmitter. Twelve
volts d.c. from an automobile battery
will power it.

VER WORKED a mobile station and looked at
E vour S meter closely when asked for & report?
Probably it was dancing and bouncing around
with every word. You may have blamed band
conditions, but the real reason probably was the
transmitter. Usually the battery can stand only
one dynamotor, so this common power supply is
used for both the modulator and r.f. section. The
power needed during the modulation peaks just
isn't there, so the signal has to suffer.

There is little our mobile friend can do to im-
prove his situation if he sticks with vacuum tubes.
However, transistorizing his modulator and
power supply will completely eliminate his prob-
lem siuce the modulator operates directly from
the primary power source without any loss in
voltage step-up and rectification. Probably the
most valuable feature is the saving in battery
power — consider just the heater power that is
wasted in the vacuum-tube modulator during
standby periods. In the power supply, the old
problem of heavy starting eurrent. for the dyna-
motor or the annoying buzz of a vibrator s com-

#Technical Assistant, QST,

pletely done away with when the power supply is
transistorized. The transistorized modulator and
power supply shown on these pages will provide
better efficiency in converting low voltage to
high voltage, with an over-all saving in battery
current. Also, it will give the mobileer some
practical experience in working with transistors.

The power-supply section furnishes about 300
volts at 100 ma. This value of voltage is conven-
ient for use with some of the popular mobile r.f.
amplifier tubes such as the 2E26 or 5763. The
plate apd sereen eurrent required for these types
is 50 or 60 ma., which will leave the remainder of
power for the oscillator-multiplier stages of the
vig. Instant-heating tubes, such ax the 2E30 and
2E25, could be used in the r.d. section so that
there will be no current drain on the battery
during stand-by periods. The current required
by the transistorized modulator is zero during
these periods,

One of the features of the unit is that the
modulator and control circuits are combined in
the same box with the power supply. This
«liminates long runs of interconnecting cables
and makes the unit easy to install and con-
venient to nuse. Leads fo the battery, mike, and
transmitter are the only connections necessary.

The Modulator

As shown in the circuit diagram, Fig. 1, the
modulator section uses a two-transistor speech
amplifier to provide the gain necessary for driving
the Class B push-pull audio power amplifier from
a carbon microphone. Push-to-talk operation is
included; when the switch on the mike is closed
the control relay, Kj, closes and turns on the

The transistor power supply
and modulator. The power-
supply oscillator transformer is
located at the bottom right in
this view. The two transformers
suspended from the top surface
are the driver and modulation
transformers, T, and T;. Four
silicon rectifiers and their
mounting clips are at the bot-
tom left, directly below the
horn relay, K). Ouiputs from
the power supply, contro! cir-
cuit and modulator connect to
the terminal sirip.
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iy turned off each time it is returned to the hench,
Don't misunderstand; a gun only requires sec-
onds to heat up, but you do have to wait each
time you use it. For occasional soldering jobs it
is hard to beut the convenience of u soldering
gun, However, if one does a considerable amount
of soldering an iron is preferred.

For general radio work a 60- or 100-watt iron
is the type to use. The tip diameter should be
14 or 34 inch; if it is much larger you'll find
that there will be many spots around a chassis
vou can't reach. A larger iron is needed for
soldering jobs that reyuire a great amount of
heat, as when large metal masses or good con-
ductors (copper sheet) are involved. Small
“pencil” irons are useful for involved kit work.

How To Solder

Before getting into the actual mechanies of
soldering, a word or two about the care of your
soldering iron is i ovder. To conduct heat
readily from the tip of the iron to the work, it is
necessary to maintain g thin layer of clean {not
dirty “oxidized”)
solder on the tip at

alltimes. A new iron
can be ‘“tinned”
(coated with solder)
by warming the
¢lean tip until it will

the spider. When it is, the solder will flow
around the work and make a good electrieal con-
nection. Of eourse, the work must be clean in
order to make n good solder joint. Tinned wire
and terminals do not have to be cleaned before
soldering, but dull (oxidized) copper or brass wire
or fittings should be shiny before soldering,

There are two schools of thought on how a
connection between wires and a terminal should
bie made. Many builders believe that the wire ends
should be firmly wrapped around the terminaul
and then soldered. In such a case the solder is
used to make the electrical connection hetween
the wires and the terminal. The actual mechanieal
strength is furnished hy the wrapped wires.
Incidentally, il you have to unsolder and unwrap
such a connection the soldering aid described
earlier is an escellent tool for the joh.

The other method makes use of the solder for
both the eleetrical and mechanical conneetion.
When a considerable amount of construction is
cdone it isn't too difficult to make a wiring error.
Nothing will mess up a wiring job more than having
to unsolder and un-
wrap connections.
Where equipment
is not subjected to
continual vibration
or shock it has
been found (by

melt solder and
then flowing on &
little bit of rosin-
core solder. Any
excess solder can
be “*flipped off,”” or

many amateurs)
that solder affords
enough strength to
hold the connection
firmly. Just feed
the end of the wire

wiped off quickly

through the termi-

with a rag if the
boss of the house-
hold objects to a
gradual build-up of
solder on the floor.
If the tip is dirty,
or if it is allowed to get too hot before the solder is
applied, it will be hard to do a good job of tinning.
As the iron is used you’ll find that the tip
will get sealy and dirty. When it is in this condi-
tion it becomes impossible to transfer enough
heat from the iron to the work. After each
soldering session the tip of the iron should be
wiped off with a rag or steel wool, before the iron
cools. This will help kecep the tip clean and in
usable condition. In case the tip becomes badly
pitted it should be filed smooth and retinned.
The actual process of soldering is quite simple.
Tt consists of getting the work to he soldered
hot enough to melt the solder and then flowing
the solder around the work., Where most begin-
ners make a mistake is in holding the iron to the
work aud applying solder to the iron and not the
work. When this happens, the iron meclts the
solder but the work is not hot enough to take
the solder, and a *‘cold solder”” connection results.
A cold solder connection appears to be a connee-
tion but actually is not. It can be avoided by
being sure that the work is hot enough to melt
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at a terminal. Be sure to remove the insulation from the wire ends,
clip off any leads protruding from the terminal, and use only enough
solder to make the connection.

nal, make a ninety-
degree bend in the
wire, and solder if.
The bend in the
wire i8 to keep. the
wire {rom slipping
out during the soldering process,

How much solder to usc on a connection is a
question that bothers many beginners., The
answer is: just enough to make the connection.
Most beginners are inclined to use too much
solder rather than not enough. Use just enough
solder to cover the connection.

Too much heat can damage small resistors,
capacitors, germanium diodes and fransistors.
When soldering such units always hold the lead
connected to the unit with a pair of long-nose
pliers. Then, when heat is applied to the connee-
tion, heat traveling up the lead to the component.
will be conducted away by the pliers, thus pre-
venting damage to the component.

If you follow the steps outlined below you
should be able to end up with a satisfactory
soldering job.

1) Always use rosin-core solder.

2) Keep the tip of the iron tinned and clean.

3) The work should be clean; if already tinned,
the tinning should be shiny.

(Condinued on page 164)
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Fig. 1—S3chematic diagram of the power supply and modulator. Fixed resistors are /2 watt except as indicated below.
Capacitances are in uf.; capacitors are electrolytic.

CR1, CRz, CR3, CR4—500-ma. silicon rectifiers with mount-
ing clips {Sarkes Tarzian M500).
F1—10-amp. fuse.
J1—Open-circuit, 3-conductor jack.
Ki—12-volt horn relay (Echlin HR 101; see text).
Qz, Qu—2N256 or 2N301A,
Qs, Qe—2N278 or 2N627.
R1—220 ohms, V2 watt.
R2—20,000-chm volume control.
Ri— 100-ohm thermistor, B value 3300 (Globar 416H*),
R+—150 ohms, V2 watt, for 2N278
100 ohms, Y2 watt, for 2N627.
Rs—10 ohms, 2 waits, for 2N278
18 ohms, 2 watis, for 2N627,

power supply and modulator. K is un inexpensive
automobile horn relay which ean be purchased at
most filling stations or suto parts distributors,
Current for the microphone is obtained from the
12-volt source through the 220-ohm resistor Rj.
The microphone transformer, 'y, has the guin
control, Iiy, connected across its secondary wind-
ing. The audio voltage iz applied to the base of
transistor ¢); through u 5-uf. coupling capacitor.
The common-collector circuit is used in order to
provide a good impedance match to the base
input resistance of the driver transistor, (J:. The
output of the driver ig transformer coupled to the
hages of the Class B modulator transistors.

At high transistor temperatures, the transistor
leakage current (l..) increages snd unless stabi-
lized will “run away” or *‘avalanche,”’ eventu-
ally destroying the transistors. This usually
oveurs ab high ambient temperatures when the
transistor power dissipation, caused by self heat-
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Ti—Driver transformer; 200-ohm primary, 15,000-ohm
secondary (Argonne AR-107, Lafayeite Radio,
N. YJ.

Te—Transistor driver transformer; 100-ma. 100-ohm
primary, 100-chm c.t. secondary (Triad TY-61X).

Ty—Modulation transformer, transistor fype, 10-watt
rating; secondary fapped for 3000, 4000, and
6000 ohms (Triad TY-65Z).

Ts—Transistor power transformer, 12-14 volts input, 300
volis, 100-ma. d.c. output after filter (Triad
TY-69S).

* Available from Workman TV, Inc,, 309 Queen Anne

Road, Teaneck, N. J.

ing, lowers the resistance of the collecior. This
in furn causes a still greater increase in ewrent,
and the process continues until eventually the
transistors are destroved. Since high ambient
temperatures are common in mobile operation, a
thermistor, Iz, is used to confine the operation of
the transistors to u safe region. The thermistor
(n temperature-sensitive resistor) is placed in
the basc cireuit of the transistors., When the
temperature rises, the resistance of the thermistor
loncreases, lowering the base-to-emitter voltage
and thus stabilizing /..

The Power Supply

The power supply uses a Triad TY-698 trans-
former, T's, with two transistors, Q5 and (s, in o
power oscillator circuit. The transistors operate
as  electronic switches to interrupt the d.c.
through the primary of 7% much like the
mechanical vibrator does in a vibrator supply.
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When voltage is applied to the power supply
cireuit, current will low through the transistors;
however, since no two transistors are precisely
alike electrically, initially one will conduct a
little more current than the other. This differ-
ence current or “starting” cwrrent will cause a
small voltage to be induced in the transformer
winding connected to the bases of the transistors.
The polarity is such that the conducting tran-
sistor is biased fo conduct even more heavily
while the base of the other transistor is biased to
cutoff. This process continues until the inereasing
current causes magnetic saturation of the trans-
former core, at which time the induced voltage
drops to zero and there is no longer enough base
bias to maintain the colleetor current. When this
happens the current decrenses, causing an in-
duced voltage of opposite polarity. The process
then reverses so that the previously nonconduct-
ing trapsistor starts to conduct and the previ-
ously condueting trapsistor becomes cut off. The
result i8 an alternating current of square-wave
form through the transformer primary. This in
turn induces a stepped-up voltage in the h.v.
secondary of the transformer. The [requency is
approximately 2000 c.p.s. in this unit.

A bridge rectifier using silicon diodes converts
the high-voltage square wave 1o d.c. Since the
rectifier is full wave, the principal ripple com-
ponent is about 4 ke. This is easily filtered by a
single 10-uf. capacitor.

Construction

The modulator, power Supplv and control ecir-
cuits are all contained in a 3 X 7 X 5-inch chassis.

All transistors execept (Jy are mounted on the
outside stwfaces of the chassis walls, The photo-
graphs show the two power-supply transistors
mounted on one edge and the driver and modu-
lators on another.

It is important that provision be made to in-
sure adequate cooling of the high-power fransis-
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tors. Mounting them directly on the chassis
would providc an excellent heat sink, but this
method is impracticable because the collector
terminal is also the mounting flange, and mount-
ing directly on the chassis would short-circuit all
the collectors,

A practical method of mounting is to use a com-
mon sink but to insulate the collectors from it
electrically. At first, one might think this would
insulate them for heat transfer as well, but there
is only about 0.5 degree per watt difference in
temperature between the transistor and sink
when a 2-mil (0.002-inch thickness) mica washer
is used as an insulator. Sheet mica (sometimes
called “isinglass”) available at most hardware
stores can be used for this purpose if split down
into sheets a few mils thick. However, we uscd
polyethylene sheet from a plastic radio pavts bag.
BRe sure to clean and deburr all holes associated
with the transistor mounting because uny pune-
tures in the insulator will probably result in an
electrical breakdown between the transistor and
chassis. Insulating washers must be used in
places where the transistor mounting bolts pass
through the chassis.

Base and emitter terminals on the large sudio
transistors are small pins on the bottom of the
case, Boldered connections to these terminais
should be avoided because of the danger of over~
heating the transistor. A convenient way to
connect leads is to use sleeve-lug pin contacts
from a miniature tube socket. Flexible leuds can
he soldered to the lugs, which may then be slid
over the transistor pin terminals. The power-
supply transistors are supplied with soldering-
type base and emitter leads. A soldering lug is
placed over the mounting stud for the collector
connection,

The two Class B audio transformers, T2 and T,
are mounted on the inside surface of the bo‘( along
with the low-level andio transistors.

Power transformer 7'y is located opposite the
audio transformers on the
inside of the chassis. Next
to it are the four silicon
rectifiers, mounted in spe-

Another view of the two audio
fransformers. The fuse, mike
jack, gain control and battery
terminals are at the right pro-
jecting through the chassis. A
cover plate, not shown in the
photographs, should be made
to fit over the open side of the
box.
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eial clip holders (the holders are furnished with
the rectifiers). Directly above them on the
chassis is the horn relay. Its location was chosen
to make the hot 2-volt lead to the power
transformer as short as possible.

Most of the remaining components are visible
in the photographs. The gain control, Rg, is at the
top left in the first view, with the microphone
Jjack, J1, directly below it. The microphone trans-
former, 7, is behind Ji, and is mounted on the
inside chassis surface. Terminal strips are used
for convenience in mounting the various resistors,
capacitors, and transistor ¢.

A plate is bolted to the edge of the chassis
so that the unit can be mounted to the automo-
bile. Rubber grommets are placed between the
chassis and the plate to act as shock and vibration
absorbers.

For quick assembly and disassembly an octal
socket and cable plug could be used to connect
the unit with the transmitter, instead of the
terminal strip shown in the photograph.

Preliminary Checks

It is wise to check the wiring and connections
and to test the individual sections of the unit be-
fore installation. While checking the modulator, it
is a good idea to turn off the power supply to
prevent accidental shock. Remove the lead from
the emitters of ¢ and Qs to disable the power
supply.

If vou wish to observe the wave form of the
modulator it will be necessary to connect a scope
to the output terminals of T3, Before any meas-
urements are made, be sure to connect a dummy
load to the modulator. This can be a 10-watt
resistor of the same resistance as the Class C
load. The scope is then connected across the re-
sistor. In order to study the output of the modu-
lator it is necessary to apply a sine wave to the
input terminals. This can be from an audio oseil-
lator that has some sort of output control. Con-
neet the audio oscillator output across the gain
control Ra, which should be set at about three
quarters of the way on. Inecrease the output of
the audio oscillator and observe the wave shape
on the scope. Tips on testing audio equipment
are given in the chapter on speech equipment in
The Radio Amateur’s Handbook,

Today’s problem for the network noodlers was
submitted by Harrison Morgan, WISSK, of
Suncook, N. H. Allow yourself a little time for
it; these lattice jobs can run into complications.

Measure the a.c. voltage developed across the
10-watt load resistor with a vacuum-tube volt-
meter in order to check the mgdulator power out~

ny
put. From the formula P = li; the power in watts
can be calculated. On-the-air tests can give
you an idea as to the quality of the audio.

If the modulator fails to operate, use the same
trouble-shooting techniques that are used for
vacuum-tube circuits. That is, go back one stage
ab a time, using the scope, until the troublesome
section is located. From there on it’s usually a
matter of finding a faulty component or a wrong
connection.

After the modulator i8 working, connect 12
volts 1o the emitters of @3 and @¢. The power
supply should oscillate (danger, high voltage!).
An indication that the power supply is function-
ing properly will be a 2-ke. audio whine from the
power transformer when the circuit oscillates, A
voltage measurement across the filter capacitor
should show the output d.c. voltage to be in the
neighborhood of 300 volts with no load.

Other Notes

Once the unit has been completed and checked
there is really not much work to installing it.
Since the modulator and control circuits are
built in, only a few connections are needed and
the unit is ready to go. Connect 12 volts d.c.
to the power terminals, plug in the mike, connect
the leads to the transmitter and you’re all set.
Imporiani: correct polarity must be observed
when connecting the power source; otherwise the
transistors will be damaged.

Concerning placement of the unit in the car:
Try to find a location away from high-tempera-
ture spots and in a well-ventilated area. The
trunk is pot recommended since there is little
ventilation; this area can become quite hot in
the summertime and damage to the transistors
could result. The engine compartment makes a
eonvenient place to mount the unit but this space
is not adequately ventilated except possibly
while the car is in motion. The most favorable
spot is on the fire wall in the passenger compart-
ment, or under, the front seat. These areas are
usually well ventilated, or at least cooler than
any other enclosed section of the car.

The problem i8 to find Ri,2 in the diagram at the
{eft. Each resistor is 10 ohms,

Here’s hoping you didn’t have to break open
lust month’s black box to tind out what was in it.
A little ecogitation should have revealed that ten
f-uohm resistors would do the trick. The resistors
were all tied together at one end, and the remuin-
ing ends went to the 10 binding posts.

21



Modifying the Viking Adventurer
for 50 Mc.

How to Get Something for (Practically) Nothing
BY AL BROGDON,* W4UWA/DL4

» vyoir HAvE a Viking Adventurer, here is a

I very simple way to put it on 6 meters. It will
deliver up to 20 watts output on that band.

The same process may be used on the Knight 50-
watt transmitter, as the cireuitry and layout of
the two transmitters are nlmost identical.

{nlike some conversions, the process outlined
here sacrifices none of the original bands. An-
other band is added, and bandswitching is re-
tained. No additional holes in the cabinet or
chassis are needed, if coaxial output is retained.
If 300-ohm balanced output is installed, as
shown, ouly a cryvstal socket is added. The trans-
mitter may be rewired to its original condition,
%o there is no impairment of resale value. The
conversion requires the addition of only one
l-watt resistor, two handmade coils, and a erys-
tal socket for balanced output, if desired. In-
expensive 8-Me. ervstals are used.

Preliminary Steps

With the Adventurer’s original cirenit, and
the band switch in the 15-mcter position, the
oscillator tank circuit will tune to the 25 to 27-
Me. range. Therefore the simplest way to put
the rig on 6 is to put in a erystal above 8334 Me,
and triple to 25 Me, in the oseillator. The 807
amplifier stage is then operated as u doubler to
A0 Me, This requires only a tank eircuit that will
tune 50 to 54 Mec., and 2 method of switching
between this circuit and the original one,

Before the actual modification is begun, the
following changes should he made in order to
make the transmitter more r.f. tight. Replace the
original output connector (Johnson designation
Xy2) with a standard female coax connector (8O-
239). Replace the hookup wire that went from
N to 'y with a length of RG-59,1T couxial
eable. Conneet the inner conductor to the output
connector, and ground the shicld to a soldering
lug under one of the nuts that hold the connector
in place. Do not connect the other end of the
coax gt this time,

807 Grid Drive

Two chaunges are required to improve the grid
drive to the 807, in order to make it operate more
efficiently as a doubler. The 807 grid bias and the
gereen voltage of the 6AGT oscillator must both
bhe raised. Replace the 807 grid resistor, Rg,
{15,000 ohms, 1 watt) with 22,000 ohms, | watt.
Keep the old B3 handy, as it will be used later.

Sereen voltage for the 6AG7 was taken orig-
inally from a bleeder tap. It is about 180 volts,
Raising it to the limit for a 6AGY, 250 volts, will

*HQ & 8VC Co,, 319th US ASA Bn, APO 171, N. Y.
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raise the output of the oscillator-tripler suffi-
ciently to drive the 807 effectively when it is
doubling to 50 Me. This is done as follows: re-
move the wire that runs from the junction of the
bleeder reststors, K7 and Ry, to the sereen of the
6AGT7 (Pin 6), then connect the former grid re-
sistor, R3, from the B4 (Pin 4 of the power
socket, X4) to the 6AGT screen. The screen volt-
age will be about 250 under load after this change.

The 30-Me. Tank Circuit

The original 807 plate circuit is shown in the
upper portion of Fig. [. Designations arc those
used in the manufacturer’s instruction book. The
“minimum-maximum coupling’” switch, Sy,
Joeated between ("o and (';p on the front panel,
is used as the G-meter band switch. One position
is for 50-Mec. operation: the other for the normal
coverage, %0 through 10 meters. The regular
bands are still selected in the normal manner,
with the band switch.

The circuit as modified is shown in the lower
portions of Fig. I. First remove all connections to
ST and terminals 1 and 6 of Ls. Remove (1o,
Wind the 50-Me. plate coil, Ls, us described in
the parts list, und connect it between terminal 1
of SH'3 and ground. The coil should be centered
between (19 and 'y, with its axis running per-
pendicular to the front panel. Mounting should
be as rigid as possible. Connect a lead from ter-
minal 1 of Ls to terminal 3 of Sy Connect a
lead from terminal 2 of ST to the stutor of Cyo.

At this point the eircuits should look like the
lower parts of Fig. 1, with ouly the pickup link,
Ls, left to be added. This is wound of insulated
hook-up wire. The way it is wired into the circuit
depends on whether 50-ohm coaxial or 200-ohm
balanced output is desired.

The Coupling Circuits

Connections for 50-ohm coaxial output are
given first. C'onnect a lead from terminal 4 of
SH'3 to terminal 6 of L4, Connect: the free end of
the conx to terminal § of S, grounding the
shield to the solder tug on the frame of (5. Con-
neet. Lg from terminal 6 of SH7; to ground. Lg
should be tightly coupled to Lg. Position the coils
parallel to one another, then push Lg into Ls so
they are as near to coaxial as possible.! Both coils

UThe untuned coupling svstem for coaxial output
shown by the author will work reasonably well in most in-
stances, but the optimum method uses a variable capacitor
to tune ont the reactance of the ecoupling link. This can be
eonnected between the coupling eoil and ground, or in
serics with the coil and the coaxial line. The size of the eoil
should be adjusted so that the cireuit tunes with about 40
wppf. in the geries capacitor. This will call for a smaller
coll than the value given here for Le. — Kd.
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Fig. 1—Conversion of the Adventurer to
include 50-Mc. operation. Circuit A is the
original schematic, with parts designated as
in the manufacturer’s instruction manual.
Conversion for use with balanced output is
shown at B. Coaxial output conversion in-
volves dual switching, as shown at C.
Switch is shown in the 50-Mc. position for
both conversions.

Ls—3% turns No. 14 enamel, 5/16-inch
diameter, 1 inch long. Leave leads
about 1¥2 inches on each end.

Ls—4 turns No. 20 insulated hookup wire,
5/16-inch diameter, 1 inch long.
Leave 2-inch leads on each end.

should be mechanically rigid, so that the degree
of coupling will remain the same in use.

For 300-ohm balanced output it is necessary
to provide a separate output connector. A erystal
socket is used for this purpose. To mount it, re-
move the ground lug from the rear wall of the
chassis and use the hole as one of the mounting
holes for the crystal socket. Enlarge the hole in
the rear wall of the cabinet, so that it will pass
the crystal socket.

Connect the iree end of the RG-59/1J coax to
the junction of Cy; and terminal 6 of L4, ground-
ing the cable shield to the solder lug on the frame
of (!13. (The second section of SW is not used for
balanced output.) Thread a piece of 300-ohm
Twin-Lead through grommet Gy from the vicinity
of the output counector (crystal sacket) to the
vicinity of Lg. Solder the T'win-Lead to the ends
of Lg, and position the coil with respeet to Ls us
deseribed above for couxial output. Tape the
Twin-Lead to the coax at points about two inches
apart, from the Lg endto four inches past grom-
met (2. Cut the Twin-Lead to the proper length
and solder to the output connector.

Tune-Up Procedure

To put the modified Adventurer into service
on 50 Me. use a crystal between 8335 and 8995
ke. (The full band will allow a few more kilo-
eyeles than this, but with the power this rig will
deliver we’re not going to crowd the band edges.
And it’s better to play safe anyway, as you can’t
be sure that a crystal will work on the exact fre-~
quency marked on itg holder.) Connect a 6-meter
antenna to the output terminals. Place the band-
switch in the 15-meter position. Tune the oscil-
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(A)

(e

(C}

lator for maximum grid drive to the 807. The
oscillator tuning will probably be between 81 and
92 on the dial.

Tune the amplifier for minimum plate current.
There will be two points, at least, where the
plate current dips. The one that shows up around
80 to 90 on the amplifier dial should be the right
one. Another, around 5 to 15, is on the driving
frequency, 25 to 27 Me. Check the operating
frequency with an absorption-type wavemeter,
to be sure that you have the right frequency. You
won’t work anyone but the FCC on 25 Me.!

1f all is well, your modified Adventurer should
now be putting power into the antenna. Final
tuning of the plate circuit, and adjustment of the
position of the coupling coil, Ls, should be made
with the aid of a field-strength meter, or other
device that will indicate power going into the
antenna, as the plate current meter cannot be
relied on entirely, Maximum output, particularly
in u doubler stage, may be somewhat removed
from the plate tuning point that shows minimum
plate current.

To use the Adventurer on other bands, SWy
is placed in the position marked “minimum® and
left there, With this one exception, vperstion of
the rig on 80 through [0 meters is the same as
ever,? and only two switches need be thrown and
the crystal changed, to put it on 6.

(Clontinued on page 144)

2 Note that the capacitance available for tuning the
output circuit has beeu cut in half by the removal of (f12.
This may make the eoupling capacitance too low for 80-
meter operation, If such is the case, some provision can be
made for elipping (2 in parallel with 1, when using the
rig on the lowest frequency band. -—— Ed.
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@ Tectnical Cornestrandence

CHEAP AND EASY SIDEBAND

2307 8. Clark
Tampa, Fla.
Teehnical Editor, QST

Those construeting * Cheap and Easy Sideband™! ex-
citers way be interested in these tips gleaned from many
hours spent adjusting the unit.

The r.f. phasing coils L; and Lz should be spaced 74 inch
or more. Closer spacing caused trouble with the crystal
oscillator; when the L1 coil approached resonance, Lu
dropped out of oscillation,

Be sure to tightly twist the link lines and dress them apart,
as mentioned in the original article. All the r.f. grounds
around the balanced modulator stage should be made at the
sutne point, This includes the capacitors acruss the T and
T3 secondaries,

A receiver with a @ multiplier or erystal filter can be used
to adjust the esciter. After carrier balance is made by ob-
serving the 8 meter, apply 1000-cycle tone and identify the
two sidebands. By careful adjustiuent of the ratio pot and
Iy and Lz, suppression of the undesired sideband is indi-
cated on the 3 meter, After vach adjustment of f1 or Lo,
remove the tone and rebalance the carrier, A point will be
found where the undesired sideband will be nearly elimi-
nated. Adjust the audio balance control for complete sup-
pression. The adjustments of Li, Lz, und the ratio pot will
be very critical, and the first adjustment will be time con-
suming. 1 have found the use of the recciver easier than a
seope because it is easier to understand where you are at all
times.

There are several spurious signals present at the ontput
of the mixer, The third harmonic of the v.f,0. is 15.9 Me. for
20-meter output. It is suggested that, if the rig is to be used
only on 20, builders consider the use of an 8100-ke. erystal
instead of one at 9 Me. This places the troublesome 3rd
harmonie at 17.7 Me. which is far enough removed from
14.3 Me. to keep it out of the 1625 grid circuit. There is a
ennsiderable amount of 15.9-Me. energy present in this grid
cireuit if the 9-Me. crystal is used.

— Adelbert Kelley, K{EEU

NEVER TEST A TRANSISTOR
WITH AN OHMMETER

¥ South Dixie
Lake Worth, Fla,
Technieal Editor, QST':

There has been a lot of correspondence on the Handitalky
rig described in March 1958 QS7'. For some reason, s high
percentage of the letters included a question ax to who
makes the 2N248. Apparently, Texas Instruments is not a
widely-known firm among the ham fraternity. However,
Allied Radio and most of the other major mail-order houses
list practically all of the TI stock transistors, even including
those astronomically-priced silicon ty pes.

There is one thing, however, that has come up with in-
ereasing frequency — apparently, as the things have been
built — which I am sure merits a comment somewhere.

It seems that a great many hams like to measure every-
thing, including transistors, with an ohmmeter. 8ince most
of the common instruments have full-scale readings of four
to ten milliampers, which must be shunted or sevies’d with
the object to he measured, very high currents will be passed
between, say, ewmitter and base, where the transistor re-
sistance is usually only a few hundred ohms at most. Under
the circumstances, whatever the transistor might have been
before this high-current steady state d.c. test was made, its
condition after the test is likely to be very depressing. And
when you consider that the ohmmeter check is unlikely to
produce any useful information to begin with, the whole
situation becomes depressing.

I think it would be a good idea if you can find the oppor-
tunity to let the boys know that this is not the way to do
whatever it is they think they are trying to do when they
try to measure their low-power transistors with their de-
struetive ohmmeters,

- B, G Von Wald, W4YOT

LQST, May, 1958, p. 28.
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MORE ON QUAD DIMENSIONS

+ Moosehill Road
Bast Walpole, Muss.
Twechnical Editor, Q87':

The current sunspot cycle generatéd the urge to construct
an efficient 3-band antenna system for the 10, 15- and 20-
meter bands to take advantage of the DX possibilities.
Early last year discussions with my neighbor W1ALK led
to the decision that the cubical quad offered many advan-
tages for 3-band operation. While this project was still in the
discussion stage, the article in the April 1957 QST by
WANNQ came to our attention and this physieal design
seemned to have vonsiderable merit, particularly the method
of obtaining fixed spucing in terms of wave length,

Home work had been done locally with cubical quad an-
tennas on 2 meters by WIALK and on 15 meters by
WILIHTR. These attempts independently had revealed
definite evidence that the elvwent lengths should be greuter
than t hose given by the uswal figures,

When actual construction was begun, both the driven
element and the reflectors were wade vne foot longer than
the figures given in the article by W4NN Q. Arrangemnents
were made to weasure resunant frequency and input im-
pedance with a grid-dip meter and an antennascope ut the
end of electrical half-wave or full-wave lines on the three
bands involved. These lines wore eut for target frequencies
and ended up at 14,106 ke., 21,231 ke. and 28,650 ke,

The first antenna was constructed at the home of WIALK,
and with the stub on the reflector adjusted for maximum
front-to-back ratio it bevame apparent that even with the
addition of one foot to the usual length figures, the resonant
frequencies were still higher than those desired. By the
usual amateur proeedure of cut and try, the driven-element
lengths were gradually increased until resonance at the
desired frequeney was obtained. The rather astonishing
figures came out as follows: for the 10-meter frequency of
28,650 ke., the loop length was 34 feet 11 inches; for the
15-meter frequency of 21,231 ke. the loop measurciuent was
47 feet 1 ineh, and for the 20-meter frequency of 14,106
ke. the measurement became 71 feet 7 inches. These figures
seem to stand up under repeated tests, aud lead to the
formula

984 X 1,02

Fidle)

The next question was the input impedance, Qur an-
tennascope figures showed 140 ohms un 10 meters, 125 vhmy
on 15 meters, and 150 ohms on 20 meters, Ax a result of
these figures, 150-ohm T'win-Lead was selected. The actuai
wire used was Belden No. 8221, These input impedances
were considerably different from the usual published figurcs,
but when the electrical hulf-wave lines were removed and
two different random-length 150-ohm lines were connected
to the antenna the same figures of input impedance held,
which would seem to confirm our tindings.

A duplicate antenna was installed at approximately the
same center height above earth (46 feet) at WIWTF, using
the measurements derived from the experience with the
antenna of W1IALK. The only appreciable difference at the
other location was 2 slight lengthening of the Li-mmeter ele~
ment for the antenna of WIWTT.

We have been reluctant to publish these figures beeause of
the particular design used, but contact with several ama-
teurs who were serivusly trying to resonate and match
feedlines to their quad antennas seems to beur vut our
findings.

Loop length (ft) =

- (feorge C. Rummell, WIWTF

DRIFT-CANCELLING OSCILLATOR

P. O. Box 529
La Jolla, Calif,
Technical Fditor, QST
The frequency-drift-cancelled oscillator principle, the
basic feature of the very fine British Racal RA-17 Receiver
(" A New Receiver Tuning Principle,” @ST, March, 1958)
is ntot quite as new as sotme may believe, Some history:
fu 1942 and 1943 the writer developed an experimental
receiver using the drift-cancelled oscillator idea with buth
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100 ke. and 1000 ke, harmonics from @ crystal standard
source. This work was done ut La Jolla, in cooperation with
The Hallierafters Co.

in 1947 the Collins Radio Company (Electronics, March,
1U47, p. 209) announced the 51M-2 VHF Receiver, and
elaimed the DCO (Drift Cancelled Oscillator) as an exclu-
sive development.

Jn 1956 the principle was again “*invented" by the French
in the *Stabilidyne.” described by Mareel Colas in Onde
Hlectrique, February, 1956.

Again, in 1957, by the British in “ A 0.5 to 30 Me. Com-
munications Receiver” British Communications and Flec-
tronics, August, 1957 (RA-17), it was claimed to be devel-
uped by 'T. L. Wadley of South Africa.

- J. L. A, McLaughlin

CONVERTER NOISE & QUIST QUIZ

2315 Grant 8t.

Apt. 6

Rerkeley 3, Calif.
Technical fiditor, QST

I enjoyed the interesting article by W8WXYV in the July
1958 issue of QST. I would like to take issue with one
point, however. The author states that the load resistor
iof the mitput eathode follower) should be adjusted so that
the noise from the converter just overrides the receiver
noise,”” T don't know how much *just overrides” means,
but taking it to mean somothing on the order of 2 db.. it is
easy to show that the converter is not performing in an
optimum munner, Since random nojse is additive, the noise
at the receiver output will be cotuposed of the sum of the
amplitied converter noise and the receiver noise. Two db.
corresponds to 58,4 per cent increase in power which meaus
that the converter is contributing only .584/1.584 = 36.9
per cent of the output noise. In the ideal case, the cun-
verter would be responsible for practically all of the output
noise, giving an improvement in signal-to-noise ratio {over
the ubove case) of 1.584/.581 ==4.34 db. This is quite a
substantial improvement,

Also, I find myself in disagreement with the solution to
the June 1958 Quist Quiz. I'tn guite sure that if you set the
thing up znd measure the impedance between terminals
A and B, you won’t measure zero ohms (even assuming
Jossless coax). This is actually a very diflicult problem in
electromagnetic theory because the field is not confined to
the interior of the coax. What is illustrated is actually an
antenna. ‘There will be a radiation resistance component
between terminals AB resulting from current Howing on
the outside of the coax. This ix similar to the problem of
the one-half wavelength folded dipole. Simple transmission~
line theory would prediet an input impedance of infinity
(two quarter-wave shorted transmission lines connected in
series) rather than the correct value of about 300 ohms.
‘T'his discrepancy arises from the fact that the current dis-
tribution on the folded dipole is vastly different from that
viven by two traveling waves originating at the input
terminals and being reflected by the shorts at the ends of
the lines, Perhaps the problem should have been presented
as in the figure below. In this case the impedance Zag
would indeed be zero,

e Frederick W. Brown, WEHPH

)

TRANSISTOR POWER SUPPLY

22060 Charter
tetroit 41, Mich.
‘Puchinical Bditor, Q8T';
A good many questions huve been usked about the unit
Jdeseribed in June 1858 Q871 Pd like to mention that the

1 Karl % 100-Watt Transistor Mobile Power Unit,” QST',
June, 1958.
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power supply is located under the car seat, using a ${-inch
aluminum heut sink. The panels shown in the photograph
were cut in two to provide four 1g X 434 X Y-inch panels
(two to the side) which just tit under the seat when the
geat is moved all the way back over the Hoor recess toward
the back section (1957 Ford).

‘The differences between power supplies currently in Q8T
apparently need emphasizing, 'T'he unit shown in February
Q87? used a toroid transformer and features small size,
compactness and light weight, It has short-cireuit protec-
tion and is self excited. The nominal rating is 65 watts. A
single speeial toroid type transformer (designed for this
application) is used. The chopper frequency is 10U0 cycles
per second.

In the April 1958 issue a larger unit using one special
transformer (toroid) and two surplus 400-cycle transformers
was described.3 Features include self protection against
overload and use of low-cost surplus transformers (the
chopper frequency is 380-1000 eyeles). The article includes
design data enabling the ham to do it himself,

The unit in June QST is a 100-watt supply using two
special transformers, one a toroid type and the other having
u hivpersil core. The eireuit is separately excited and therefore
not self-protecting against overload. The cireuit includes a
transient-protection system to insure against sudden failure
of a transistor. The features of this unit are a separately-
excited chopper, transient protection, and use of a separate
power transformer of & type which easily can be insulated
for high voltages.

In all cases proper fusing should be used.

I think this points out the major differences botween
the three units, and may help the prospective builder make
his own choice of system, Refore long there should be more
irleas for these supplies, hetter and less susceptible to tem-
perature effects, overload, ete. Increased use will certainly
reduce the component cost und increase the available know-
how.

- Bob Karl, W8QFH

THE 70l1A

239 Bristo!l Road
‘Webster Groves, Mo.

Technical Editor, QST

The letter from WSNJH regarding the surplus 701A was
quite interesting, and 1 would like to add my two cents’
worth. About two years ago [ built a complete a.m. kilo~
watt on 75 using a pair of 701As in u eunventional push-pull
final, modulated by 8&1Us. The final power supply was 2000
volts. Not having much information about these tabes, I
made the assumption that the sereen voltage should be in
the 450 to 10D-volt range, as did WSNJI. However, in the
check-out. tests the rise in plate current, when the final
was tuned slightly off resonance, was rather violent. Since
the rig was built as » club station transmitter for W9AIU
{Egyptian Radio Club) 1 felt this could lead to trouble.
After experimenting with lower sereen voltages 1 finally
settled on 125 volts. The plate-current rise off resonance
wax very pronounced, but not to the point of rumning =
1{010-rail meter off scale, Apparently there were no adverse
effacts, as the rig has given a good aceount. of itself on 75,
The screen voltage was from a separate supply with an
audio choke in seriex. The regulation of the screen supply
is such that with full excitation and no plate voltage the
sereen voltage drops to 50 volts, thereby providing auto-
matie overload protection.

in this rig I found that tube shields were necessury. This
tube has no internal shield. The layout of the final had the
plate tank capacitor across the hack of the chassis with the
plate tank coil on top of the eapacitor. The tubes were
imounted side by side betweuen the tank circuit and the front
panel, Until shielding was built up to the point where the
tank eoil could not “see” down into the grid struction of
the tube, it was impossible to neutralize, After shielding
it. was quite doeile, The grid cireuit, incidentally, was under
the chassiy,

M. L. Scuffert, WOCZA/MFM

2 Chambers, *T'ransistorized Power Supply,” QST, Ieb,,
1958,

% Johnson, *“*High-Power Transistorized Mobile Power
Supply,” Q8T, April, 1958,
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riE method of presenting pi-network tank-
A eircuit design information used in the accom-
panying charts is due to 1. W. Wulf, WOFID,
Mendota, 11I. These graphs contain the same in-
trinsic information as those currently in the
Handbook,! but give it in terms of inductance
and eapucitance, rather than reactance. The
values shown apply at a frequency of 3.5 Me.
and must be modified appropriately for other
frequencies. Average values for the various ama-
teur bands can be found as follows:
5.5 Me. ~ Use as given.
7 Me. — Divide L and € values by 2.

l-l I\IC . W LT 3 x £ 1
5"1 I\IC _ i [T T &« ‘o
‘-’48 I\IC. _____ — i< [¥3 13 i {8 3 8-

An approximate value for the plate load resist-
ance can be found from

) Plate Voltage
500 X Plate

1955 QST
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¢y A c A outeur
= ==
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Fig. 1—Pi-network tank circuit, with component designa-
tions used in the charts. The plate load resistance is the
resistance looking info the left-hand side of the nefwork
when an actual load is connected to the "output’ terminals.

Tt

P LOAD RESISTANCE = 75 OHMS
INDUCTANCE VALUES FOR 3.5 Mc,

2

28 = FOR ANY FREQUENCY, F, /
MULTIPLY BY 3.5/F
/mo
24
=
3,
~ o
:‘T /
- y
3 V v
W
o y. P > Q=20
tE 2 /// e
- L ’////
% /
/
[
[+ 000 2000 3000 4000 5000 8000

PLATE LOAD RESISTANCE IN OHMS

Fig. 3—Tank inductance as a function of piate load re-
sistance, for an actual load of 75 ohms.
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Fig. 2—Tank capacitance os a function of plate load re-
sistance. The tank capacitance is dependent only on the
tank Q, so this chart applies regardless of the valve of
the actual load resistance,
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Fig. 4—Output or loading capacitance as a function of
plate load resistance, for an actual load of 75 ohms.
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1t is generally satisfactory to use a single value
of tank inductance for an entire band, provided
the loading capacitor (' can be adjusted over a
fairly wide range. When using a fixed tank in-
ductance caleulated as described above it is ad-
visable to select a Q of ut least 15, since the op-
erating () will decrease with increasing frequency
in the band.
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Fig. 5—Tank inductance as a function of plate load re-
sistance, for an actual load of 52 ohms.
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A.R.R.L. QSL BUREAU

The function of the ARRL QSL Bureau system
is to facilitate delivery to amateurs in the United
States, its possessions, and Canada of those QSL
cards which arrive from amateur stations in other
parts of the world. Its operation is made possible
by volunteer managers in cach W, K and VE
call area. All you have to do is send your QSL
manager (see list below) a stamped self-addressed
envelope about 434 by 914 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.

W1, K1 — G, L. DeGrenier, WIGKK, 109 Gallup 8t.,
North Adams, Mass.

W2, K2 - North Jersey DX Association, Box 55, Arling-
ton, New Jersey.

W3, K3 — Jesse Bieberman, W3KT, P.O. Box 400, Bala-
Cynwyd, Pa.

W4, K4 — Thomas M. Moss, W4HYW, Box 644, Munici-
pal Airport Branch, Atlanta, Ga.

W5, K5 — Robert Stark, W50LG, P.O. Box 261, Grape-
vine, Texas.

W6, K6 — Horace R. Greer, W6TI, 414 Fairmount Ave-
nue, Oakland, Calif.

W7, K7 — Salem Amateur Radio Club, P. O. Box 61,
Salem, Oregon.

W8, K8 — Walter E. Musgrave, WENGW, 1245 E. 187th
St., Cleveland 10, Ohio.

W9, K9 — J. F. Oberg, W9DSO, 2601 Gordon Drive, Floss-
moor, 11l

W6, K# — Alva A. Smith, WEDMA, 238 East Main St.,
Caledonia, Minn,

VE1 — L. F, Fader, VE1FQ, 125 Henry St., Halifax, N. 8.

VE2 -~ (ieorge (. (ioode, VEZYA, 188 Lakeview Ave.,
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Pointe Claire, Montreal 33, Que.

VE3 — Leslie A, Whetham, VE3QE, 32 Sylvia Crescent,
Hamilton, Ont.

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

VE5 — Fred Ward VES0P, 899 Connaught Ave., Moose
Jaw, Sask.

VE6 — W. R. S8avage, VE6EO, 833 10th $t., North Leth-
bridge, Atla.

VE7 — H. R. Hough, VE7HR, 1684 Freeman Rd., Vie-
toria, B. C.

VE8 — W. L. Geary, VESAW, Box 534, Whiteborse, Y. . T

VO1 — Ernest Ash, VO1AA, P.O. Box 8, 5¢. John's, Newf.

V02 — Diouglas B. Riteey, Dept. of Trausport, Goose Bay,
Labrador.

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

KI16 — Andy H. Fuchikami, KH6BA, 2543 Namauu Dr.,
Honolulu, T. H.

KL7 — KL7CP, 310-10th Ave., Anchorage, Alaska.

K75 — Catherine Howe, KZ5KA, Box 407, Balboa, C. Z,




proving the keving of the IDX-100 trans-
mitter.** These systems have heen quite
successful in improving the keying but they have
“the disadvantage that the v.f.o. runs all the time,
making break-in operation impossible. It is neces-
sary to throw a switch to go from receive to trans-
mit and back again.
WI1DX has described a break-in keying system
using a VR tube.®* Since T desired to use hreak-in

~EVERAL suggestions have been made for im-
b )

t AMace, * Improved Keying for the IDX-100." OS7T, Aug..
1056,

2 Hints & Kinks,” ST, Feh., 1937,

V R Break-In
for the DX-100

Qutrigger Application
of Differential Keying

BY EMORY A. COX* WICGZ

€AUS 128Y7
100K
{A)
5AUG 128Y7

B

REMOTE CONTROL
SOCKET

SHORTING
PLUG

Fig. 1—({A) Portion of the criginal DX-100 oscillator and
buffer circuit that will be changed.

(B) Modification of the circuit requires the addition of
a 10,000-ohm resistor and two 0.005-uf. disk capacitors.
See texi. An octal plug, wired as shown, restores the
DX-100 to its original type of operation.
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with my new DX-100, I decided to sece if his
system could be applied to it.

The keving unit itself is built on 2 small chassis
and connected to the IPX-100 through the ue-
cessory socket at the rear of the transmitter.
No constructional details are given, but some
comments on the unit will be made later.

The first and obvious step is to pull the plug
and then remove the chassis {rom the cabinet.
Then remove the v.f.o. subchassis from the main
chassis. (If you are not willing to o that, then
vou are not miuch interested in improving the
keying and so need read no further.; The grid
return of the 6AU6 v.f.o. tube ig to ground
through either a 22,000~ or a 2200-ohm resistor,
depending upon the position of the band switeh.
{See Fig. 1A.) These resistors ure tied to a solder
lug on the top of a llg-inch spacer. Remove the
grounded ends from the lug. (Caution: don’t
break the leads.)

Take a one-lug terminal strip (the kind that
has the lug and insulator mounted vertically),
and cut a noteh out of the mounting foot so that
it will slip around a 6-32 screw. Loosen sufficiently
the 11j-inch screw that goes throngh the spaver
so that you can slip the mounting foot of the
terminal strip under the spacer. Orient it so that
it is hetween the spacer and the tuning capacitor.
Connect the formerly grounded ends of the two
resistors to this lug. Connect one end of a 10,000~
ohm lg-walit resistor to this same lug. Connect
the other end to the ground lug and solder. Con-
nect one end of a piece of hookup wire about §
inches long to the lug (junction of resistors) and
solder. Run this wire along with the other four
wires already on the v.f.0. subchassis.

Looking at the main chassis from the panel,
locate the head of a screw just to the right of the
five-lug terminal strip near the panel. This screw
is very near the hole for one of the spade lugs
used to hold down the v.f.o. subchassis. Loosen
this screw enough so that a terminal strip can be
placed under it. Notch the mounting foot of a
two-lug terminal strip (the kind that has one lug
grounded) so that it will slip around a 6-32 screw
and mount it under the head of the screw. Orient
it 80 it. will not interfere with the mounting of the
v.f.0. subchassis. Connect one lead of a 0.005-4f.
disk capacitor to the terminal lug and the other
lead to ground, and solder the ground connection.
Cut a piece of hookup wire (solid preferred) to
about 18 inches and fasten one end to the
terminal lug. Push the other end down through
the nearby 3%-inch grommet. Replace the v.f.o.
stubchassis on the main chassis and reconneet the
leads. The new lead goes to the new terminal
strip just mounted. Solder all connections.

Turn the transmitter up so that it rests on
the rear apron. Run the lead you pushed down
through the #%-inch grommet along the wiring
harness to the left and then toward the rear to
terminal strip (GG, (For those of you who have

* 916 North 13th 8t., Leavenworth, Kuns,

3 Ciondman, “ VR Break-In Keying," QS7T, Feb., 1954,

4 (Goodman, “ Keying the Radiotelegraph Transmitter,”
QST July, 1956,
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Fig. 2-—The VR break-in keying unit.
Unless otherwise indicated, resistances
are in ohms, resistors are ¥2 watt.

P1—Octal plug.

Ti—Small  250-v. <t transformer
(Stancor PS-84164). See Foot-
note 5.

lost. your assembly instructions, this is the
terminal strip on the left side of the chassis
nearest the rear: it has a blue wire connected to
each of the insulated lugs.) UJsing an ohmmeter,
«etermine which lug is connected to Pin 7 of the
accessory socket. (lonnect the new wire to this
lug and solder.

Now turn vour attention to the 12BY7 buffer
socket., There is a 100,000-ohm resistor from
Pin 2 to ground. Unsolder the grounded lead.
Here again be careful of the lead. Just to the
right of the socket there is an unused 3g-inch
hole. Pass 5 6-32 screw through this hole from
the top of the chassis. (Hint: a drop of coil dope
on the head of the serew will hold it in place
while you work on the other side.) Mount a one-
lug terminal strip by means of this screw. Clon-
nect the free end of the 100,000-ohm resistor to
this lug. Conneect one lead of a 0.005-uf. disk
vapucitor to the lug, Connect the other lead to
the adjacent ground lug and solder. Connect one
end of a piece of hookup wire about 18 inches long
to the terminal strip and solder. (Use insulated
solid wire.) Run this wire down in the corner and
back to the rear of the chassis. Then run it to the
left along the wiring harness, through the 34-inch
srommet, and over to the other lug on terminal
strip GG Cunnect and solder. This wire connects
through the wiring haruess to Pin 6 of the acces-
sory socket. This completes the modification of
the transmitter, and the wiring should be us
shown in Fig. 1B.

The Keyer

We are now ready to build up the keying unit.
However, any time you want to operate the rig
just as it was before, merely connect Pins 6 and 7
of an octal plug to Pin 8 and insert in the acces-
sory socket. See Fig. 1B.

Reference should be made to the articles previ-
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BG4
6X4

ously mentioned for information as to circuit
constants and adjustments. The constants as
given in these articles seemed to be about right
for my rig with the voltages shown in Fig. 2.
Referring to Fig. 2, vou will note a some-
what unorthodox connection of the power trans-
former. This connection gives about the voltages
needed.® Very little filtering is needed, since none
of these voltages are applied to the rig when the
key is down. Connection to the transmitter is
made through a five-wire cable and octal plug.
Be sure that the connection from the 0A2 tube
goes to Pin 7 on P and the one from the end of
the 33.000-ohm resistor is connected to Pin 6.
Power for the transformer is supplied through
Ping 2 and 3, and Pin 8 is grounded. The key
plugs into the jack on the keying unit. The key
jack on the transmitter is not used.

Other transformers 5 and tubes could be used.
However, the voltages should be approximately
a8 shown. A 6J5 was specified in the original
article instead of the 6C4 I used. A VR-~150 can
be used in place of the 0A2. Other rectifiers could
also be used, depending upon available voltages.
A selenium reetifier could be used for the positive
supply in the unit shown.

The reports I have received so far indicate
crisp, clean keying with no trace of chirp or clicks,
and it is not necessary to throw any switches
while listening,

5 The values shown in Fig. 2 are those used by W@CGZ
and they have given him no trouble. However, cunservative
design would call for & separate 6.3-volt heater transformer
ot winding for the 8X4 rectifier in the higher-voltage
supply, with the esthode comnected tn one of the heater
leads. As shown ahove, the current rating of the 6,3-volt
winding of the transformer specitied is exceeded.

If the separate heater transformer is used, as suggested
above, the eathode of the 6(C4 should be tied to one of
its heater leads, — Bd,

29




High-Level Mixer

HERE ARE many wavs to put a single-side-
Tband signal on the v.h.f. bands, but the

simplest approach is one that utilizes a side~
band setup already in going condition on a lower-
frequeney band. Starting from this point, we still
have to decide whether to do the job at the re-
celving-tube power level, or go to something in
the way of a mixer that will drive a high-powered
final stage or feed the antenna directly.

Advantages can be elaimed for both methods.
If we use a lower-level mixer, the entire s.8.b,
generating and heterodyning process can be
accomplished with low over-all power consump-
tion, and at a level that makes filtering or trap-
ping out spurious beat products a simple matter.
The principal drawback lics in the number of
amplifier stages required to bring the power up
to a usable level, Stability and linearity require-
ments being what they are for the radiation of a
good 8.8.b. signal, this may be no simple matter,
particularly for the pewcomer to the game. The
problem is certainly not simplified in going fo
144 Me.

The high-level mixer desecribed here puts out
enough power to be used without additional
amplifier stages, if you don’t care to go to high
power right away. If you want to pour on the
eoul, a pair of tetrodes in an amplifier stage of
suitable design will get vou up to or near the legal
power limit. The catch? Any heterodyning process
generates unwanted frequencies. Some special
precautions must be taken to prevent radiating
them, if the mixer feeds the antenna.

‘The mixer shown in schematie form herewith
is the work of K6GFI, Sacramento, Culifornia.
Dir. Bachelor built his own phasing exciter, from
the ground up, but any s.8.b. setup with 14-Me.
output can be used. Originally K6GFI tried an
8324, in the manner described in November,
1956, ()ST, page 74. This worked. but the output
wasg far too low to drive a pair of 4X150As in a
linear amplifier. This was found to be the result

130 Mc.

for 144-Mec. S.S.B.

of an internal eapacitance of 60 uuf. from sereen
to ground in the 832A. The mixer was rewired
for a 6524, and there was drive to burn.

As shown in Fig. 1, the 6524 is driven on 130
Me. The heterodyne unit used a 43.44-Me.
erystal, the oscillator running on regulated 150-
volt supply. Any well-designed combination that
will deliver about 3-ma. grid current through the
12,000-ohm grid resistance can be used. More
on this Jater, Output from the 14-Me. 8.8.b. ex-~
citer is fed into a tuned cireuit in the scereen. The
screen voltage i8 adjusted to give maximum
output. Meterving of the screen current is strongly
advised, in order that the operator ecan be sure
that he is staying within the screen ratings of the
6524,

An ontstunding characteristic of mixers is
their ability to show output with very low drive.
In addition to the desired frequency, 144 Me.
{130 plus 1), there will be a husky signal on 116
Me. (130 minus 14). You know this one will have
to he dealt with. There will be energy going
through on 130 or 14 Me., too, but that isn't all.
If the 130-Mec. or 14-Me. components have har-
monic or subharmonie content, these unwanted
frequencies can produce all kinds of spurious
products in the mixer output. There cun be s.8.b.
all over the place if you don’t watch out.

Precautions include more than ordinary care
in the design of the 130-Me. driver. Starting with
a v.hi, erystal helps a lot, but it introduces
stability problems. Run the oscillator at low in-
put, and with a regulated supply. Then use selec-
tive interstage and output coupling eireuits, to
keep down the strength of harmonic and sub-
harmonic frequencies. The final touch, which
should pretty well take care of the unwanted
frequencies, is the insertion of a re-entrant-cavity
filter in the line between the mixer output circuit
and either the antenna or the grid circuit of the
final amplifier, if the latter is used.

{Conlinued on page 148)

144 Mc
QUTPUT

J
Y COPPER
L— TUBING
% S0, | ]
10" LONG

.00l 77

+300

e

Al

rTr

Fig. 1—-Schematic diagram of the high-level mixer used for 144-Mc. s.s.b. work by K&6GFl. Coaxial filter, right, is
used fo preventunwanted beat products from being passed on fo the antenna or final amplifier.
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A New Narrow-Band

Image

method for transmitting images with conven-

tional ham gear, & method which may be of
interest to experimentally-inclined amateurs. The
gystem, by combining television and facsimile
techniques, permits a 120-line picture to be trans-
mitted by almost any amateur phone transmitter
and received on the station’s communications
receiver. The interested reader is referred to Part
I for a discussion of the system’s features and
principles of operation. In this issue the actual
eircuitry will be deseribed, with emphasis on the
critical points, in order to help the reader who
might like to build similar equipment make the
most of his junk box.

“l)ART I of this article described a low-cost

Here are the circuit details of the
equipment described in outline in
Part I of this article. The experi-
menter will find plenty of scope for
irying out ideas of his own, since the
basic system permits many varia-
tions. Discarded TV receivers and
war-surplus c.r. indicator gear can
be dug into for many of the com-
ponents.
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fn Two Parts*

Part I'T— Circuit and
Construction Details

BY

COPTHORNE MACDONALD,**
WA2BCW, EX-W42ZII

Inside view of the flying-spot scanner, with slide in rlace.
The knob at the rear actuaies o cam arrangement for
moving the cathode-ray tube back and forth so the face
of the tube can be placed in contact with the photographic
negative contfaining the subject fo be fransmitted. The
outboard chassis at the left contains the subcarrier oscilla-
tor and modulating circuits. Inside the box in the fore-
ground, but not visible in this photo, is the photomultiplier
tube,

Iransmission System

Transmission Circuitry

The schematic of the combined transmission-
reception apparatus is shown in Fig, 3. The
vathode-ray tubes (Vs and V) and the photo-
multiplier tube (V') require a high negutive volt-
age for operation. A scope-type transformer with
an  electrostatically-shielded 2.5-volt  filament
winding for the 17y heater is used in conjunction
with a half-wave rectifier to develop approxi-
mately 2000 volts d.c. If the transformer (77)
suggested in the parts list is used the rectifier
should be a 2X2: other transformers may re-
quire a different tube. Koo should be selected to
provide 1300 to 1500 volts across filter vapacitor
1, and will have a value of 1 or 2 megohms, Old
seopes provide a fertile field for conversion to
slow-scan use, but the avuilable voltage should be
at least 1500 for sufficient receiver cathoderay
tube brightness. The photomultiplier tube is
quite sensitive to voltage changes so NE-2 neon
bulbs were wired across the voltage-dividing re-
sistors to regulate the dynode voltage at ubout 65
volts per dynode stage. The 450 volts B-+ can he
obtained from any supply capable of delivering
approximately 200 ma. The -+105- and — 105-
volt supplies were regulated by OC3/VRI105
regulator tubes.

* Part 1 of this article appeargin QST for August, 1958

**49 S8t. Mary's Place, Nutley, N. J.
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The grid resistor (f2as) of V734 is also the photo-
multiplier anode load resistor; thus the grid of
124 is ab some uegative potential whose actual
value depends upon the setting of the 17 hright-
ness control 1 £ys) und the density of the picture
heing scanned. The large negative pulses coming
from the sync-combiner diode (Vi) during re-
trace periods are attenuated by the Rgj-through-
Rsq network but are still of sufficient amplitude
to drive V3a bevond cutoff. The voltage-dividing
network in the 1734 plate circuit and ¥y grid
eircuit permits direct coupling of the video and

syne signals to the balanced modulator.

The white-level control (fa7) should be wd-
justed so that the tone output of the balanced
modulator ! is elose to zero during the scanning
of white portions of the picture. A scope eon-
nected to the output jack /1) during transmis-

! This is not the eonventional type of balanced modulator,
the accepted definition of which is u modulator whose output
eyntains side bands but no carrier. In the present case, a
balanced cirenit is used to produce un ordinary a.m. signal,
but. with the modulnting signal balanced out in the output
cirenit, This is necessary because the modulating signal
und carrier are so ¢lose in frequency. — £d,

Fig. 3.~Signal-generating and reproducing circuits for slow-scan picture transmission. Unless otherwise indicated,

capacitances are in uuf., resistances are in ohms, fixed resistors are ¥z watt, variable resistors are composition poten-

tiometers, 2 watt. Capacitors marked with polarity are electrolytic; others may be paper, ceramic, or mica as available
or convenient. With the exceptions listed below, component designations are primarily for text reference.

Cs—See Ta.

Cio—>See text.

CR1, CR2—IN34 or equivalent.

Ji, Ja—Microphone-type connectors.

Li~—12 henrys, 20 ma. (Thordarson 20C52).

Rzo—1 fo 2 megohms, 1 watt (see text).

Rux—Slider type resisior.

$1--5.p.d.t. toggle or rotary.

Sp—2-pole 5-position rotary {Centralab PA-2019).

Ti—Scope transformer, to deliver approx. 2000 volts d.c.;
seetext(Thordarson 22R40; 1800 voltsat 2ma.;
2.5 volts at 2.2 amp. or 6.3 volts at 0.6 amp.).

VIDEO AMP

Tz, Ts, Ts—Audio output transformer, push-pull plates to
voice coil.

T:—Audio interstage or small modulation iransformer,
single plate fo push-pull grids, ratio not critical
{Triad M-1X).

Ts—Autotransformer or tapped induciance; see text.
Cs may be varied fo suit any available tapped
coil to resonate at 2000 c.p.s.

Tr—6.3-10-6.3-volt isolation
{Stancor P-8191).

Vs—2X2, or to suit filament voliage available on T).

transformer, 1.2 amp.
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gion will permit this adjustment to be made, as
well as setting the maximum black level at about
50-75 per ceut of syne level with Rys. Fig. 4 illus-
trates the correct output wave form. No balanc-
ing control was provided in the balanced modu~
lator, because the unwanted 0-1000 c.p.s. video
was found to be 20 db. below syne level when
checked on the scope with the 2000-c.p.s. carrier
cut, off.

The 2-ke. oscillator (Vi) is an experimental
eircuit which permits the horizontal syne pulse
to eontrol the oscillations. It was felt that main-
taining a constant time relationship between the
syne pulses and individual eyeles of tone might
permit slightly more accurate synchronization
than would be possible with a random relation-
ship between the two. The results were incon-
clusive, however, with any advantage being
slight one. A standard oscillator cireuit would
prohably serve just as well and would have a bet-
ter output wave form. In the circuit used, Ty is a
high- to low-impedance headphone autotrans-
former. The CRe-Rss combination improves the
output wave form by limiting the negative grid-
voltage swings so the tube is not driven to cutoff.
This “gimmick” can also be applied to other
types of oscillators. The oscillator output trans-
former (7'3) can be a small modulation trans-
former or single plate to push-pull grid interstage
unit.

On “transmit” the horizontal multivibrator
(Vy7) is synchronized at a submultiple of the
power line frequency by a voltage fed from the
power transformer (external) through Cas. Reo
controls the horizontal frequency and permiis
frequeneies from 15 to G0 c.p.s. to be selected.
The picture width is controlled by [Rgs which
regulates the charging current of the wsweep
eapacitor C3s. On retrace, Vize is cut off and a
heavy discharge current through Vizs pulls the
erid voltage of Vse to some negative value which
depends on the setting of Rs7. The charging rate
during sweep is such that the grid never goes
positive. A highly linear sawtooth wave, there-
fore, appears on the grid of "ien; the tube ampli-

HORIZONTAL,
STNG
SYNC LEVEL 100

BLACK LEVEL: 50—75%{

WHITE LEVEL: o—zo%{
4]

VIDEO

100 1

/-»"PEJLSES\

!

fies this voltage, and it is fed directly to Pin 5 of

The vertical multivibrator has a sweep range
of 1 e.p.s. to 1 vydle every 7 seconds, controlled
by Ra47. The oscillator receives a sync pulse from
the horizontal oscillator through Cy during every
horizontal retrace period. These pulses have no
effect until the vertical oscillator approaches the
triggering point, at which time one of the pulses
triggers the oscillator. The rest of the vertical
sweep circuit is similar to the horizontal, with
Rss controlling flying spot scanner raster height,
and Rgs the vertical position. g is used to center
the raster on V2 and Rys focuses the flying spot.

The rectangular pulses developed during the
multivibrator retrace periods are coupled to the
cathodes of Vi3, where thev are combined to
provide the video sync pulses fed to Koy The
syne pulse for the 2-ke, vscillator is coupled from
Vi7a through Co.

Many substitutions can be made in the picture
transmission circuits. While there is no inex~
pensive substitute for the 931-A, any cathode-
ray tube with a P5 phosphor is suitable for 17,
The 5CP5 and 5JP5 are currently available on
the surplus market. Miniature equivalents of the
octal base tubes can be used, of course, and in
some instances they cost less than the octal types
used. Generally speaking, the 1 and ' values in
the sweep and syne eircuits are noneritical; how-
ever, the time constants in the grid cireuits of the
multivibrators (CesRsy, Csflae, ete.) should be
adjusted for proper timing. Several balanced
modulators were tried, but most failed to remain
in balance over the wide range of control-grid
voltage swing. The BARS circuit was the most
satisfactory in this respect, and it also provides
plenty of output. If the output voltage from Jy
overdrives the first sfage in the transmitter
modulator, a pot or fixed pad may be installed to
cut the gain.

Reception Circuitry

The audio from the communications receiver is
fed into J3 and is controlled in amplitude by con-

YERTICAL
SYNC PULSE
Y

,
™

N kS
VIDEQ ~VIDEQ

LAST LINE OF ,,_.___.4’_.,.__ FIRST LINE GF._—E
FRAME NEXY FRAME

Fig. 4—Wave form of modulated 2000-c.p.s. fone. There are approximately 100 cycles of 2000-cycle carrier per line.
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Side view of the scanner assembly with cover plates off
the modulator chassis and 931-A socket shield. The 931-A
socket, far right, has the dynode load resistors and neon-
tube voltage regulators clustered about it. The tube im-
mediately adjacent is V3. Moving to the left, the com-
ponents on fop of the modulator chassis are the control
knob for Ray, then T3, Vi, Tz, the output connector for
feeding the composite signal to the main chassis, and the
power supply conrector.

trast control Rys. During the monitoring of
a transmitted image the contrast is controlled by
K. These two controls can have a wide range
of values from a few thousand ohms to half a
megohm or more. The two small universal push-
pull output transtormers, T and 7%, are con-
nected to feed the amplified audio to Vs, the full-
wave diode detector. The secondary of T is at a
potential of about —2000 volts d.c., but with the
transformer mounted on small ceramic stand-off
insulators there has been no trouble with insula-
tion breakdown. Also at a high negative potential,
aud consequently mounted on stand-offs, i Li.
This choke is rated at 8 henrys at 40 ma. in its
intended filter application, but it measures only
4.5 henrys at 2000 c.p.s. with no d.c. in the
winding. Measuring the actual frequency response
of the filter is the best check on performance. This
filter should have no attenuation up to 1000 c.p.s.,
the point where a gentle roll-off starts.

In the cathode-ray tube cireuit, fg2 controls
the brightness, Ry4 the focus, Rgg the horizontal
centering, Rym the vertical centering, Rss the
vertical size, Ryo the horizontal size, and Rig
astigmatism. This last control is used to adjust
the anode voltage to the point where optimum
focus in the horizontal and in the vertical direc-
fion oceurs at the same point on the focus con-
trol.

The syne pulses are separated from the com-
posite video and syne signal in V1. The pulses
fed to the horizontal oscillator are amplified by
Viua. Vus feeds the RasCye integrating circuit
which fires V13 when a vertical sync pulse charges
9 sufficiently. The firing level is controlled hy
R41. Since the plate of V3 is directly connected
to the plate of Vy4a, the firing of the 884 will also
trigger the vertical multivibrator. The (Yesfso
combination in the vathode circuit of 1744 is
used to raise the bias on V3 after firing, until the
hiag on Caz has a chance to leak off. This is done
50 that noise or horizontal sync pulses soon after
firing won’t cause the tube {o fire aguin. To oper-
ate properly, Ca; should be in the neighborhood
of 10 pf., not much larger.

The operation of the sweep circuits is the same
during reception as during transmission. One
additional event not previously mentioned is the

An old TV receiver chassis was used for the major portion

of the circuitry. This assembly contains power supplies

{built according to ordinary design methods) in addition
fo the circuits shown in Fig. 3.
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triggering of the neon bulb blanking oscillator.
During the sweep period, V144 is cut off and the
oscillator does not operate. However, during the
conduction period the difference between the
voltage at the plate of Viga (about 50 volts) and
the 370-volt return potential of the neon bulb is
sufficient to allow the cireuit to oscillate. The tone
output is coupled to Ves through ;2. The neon-
bulb return voltage is a tap on fs4, which may be
the bleeder resistor of the 450-volt power supply.

Several tubes may be substituted for the
5UP7; among them are the 3FP7, 5CP7, and
5ADPY7, all of which are available on the surplus
market. These tubes all have the post-deflection
acceleration feature and can give a brighter pic-
ture than the 5UP7 if a high positive voltage is
applied to the tube’s third anode.

Mechanical Details

Physically, the equipment consists of three
geparate units, The largest of these is an old TV
chassis upon which the power supply, sweep,
syne, and receiver amplifier circuits are mounted.
The important points here involve layout and
insulation. In addition to the usual precautions in
wiring the audio circuits, care must be exercised
to reduce stray capacitive coupling between the
two sweep oscillators. The steep wave forms in
the horizontal oscillator are easily coupled to the
vertical oscillator, where they may cause prema-
ture triggering. Several inches of separation be-
tween the two stages is recommended. The re-
mainder of the layout is not critical. Adequate
insulation should be used in the high-voltage
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Fig. 5—Some mechanical details of the flying-spot scanner.

power supply, and the focus and brightness con-
trols should be insulated from ground and con-
nected to their knobs with insulated couplings.

The second unit contains the 5UP7 and the
detector circuit. An ASB surplus radar indicator
provided the chassis and mounting assembly for
the 5UP7. Unfortunately, the magnetic shield
which covered the 5BP1 originally used in the
indicator was too narrow for the 5UP7 and had
to be removed; the clectron beam in the tube is
thercfore subject to defleetion by stray magnetic
fields. This may mean keeping the tube several
feet away from power transformers,

The P7 phosphor is of the cascade type where
the electron beam excites a short-persistence blue
phosphor, which in turn excites a long-persistence
yellow phosphor. The blue flash which accom-
panies the sweep is undesirable because of its
extreme brightness and is therefore filtered out
with a Wratten 15G gelatin filter which covers
the face of the tube. Your photo dealer can
obtain this filter for you.
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The third unit, the flying-spot scanner, also
has the 6U8, 6ARS, and voltage-regulating neon
bulbs mounted on the back. The important con-
structional points are illustrated in Fig. 5 and
in the photographs of the scanner. While this
scanner has a framework of machined aluminum
and sides of 1/16-inch thick aluminum sheet,
equivalent results can be ohtained with a much
less elaborate arrangement. Aectually, the first
tests of the system were conducted with the
seanner tube and photomultiplier in a cardboard
box made light tight with masking tape, and
with a negative taped to the face of the 908-A,

The aluminum scanner box was made as light
tight us possible. A strip of felt covers the slot
where the slide is inserted in order to reduce
the amount of light entering here, and the inte-
rior is painted black to reduce reflection. Since
it is desirable to have the negative directly
against the face of the scanner tube during opera-
tion, the tube was mounted on a movable care

(Continued on page 146)
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Smokepuff Progress

The Smokepuft 111 operation was held during
May and was gonerally considered successiul, On
vach of the three test shots the released chemieals
produced visible clouds larger in diameter than
the moon, making excellent photography pos-
sible.

On the May 20 shot (and all shots were made
in the early morning hours), the ionosphere
recorder showed a 15-minute echo at low (3 Me.)
eritical frequencies, while the 23 Me. radar had
a strong echo for about two minutes. The Smoke-
puff beacon signals on 2 and 6 meters were
positively identified, and at one six-meter station
the signal lasted for over a minute, The results on
14, 21, and 28 Me. were nil.

The next day the gas was released considerably
higher thau planned, aud results were not as
good. The ionosphere recorder showed an ccho
for only two or three minutes, while the 23-Me.
radar had an echo for only 20 seconds. On 2 and 6
meters the beacon signals were barely readable.
Again the results on the lower frequency were nil.

The third shot on May 22 was a calibrating
shot, to verify that previous ionization was really
due to the chemicals.

Additional tests are planned, with daytime
shots tentatively scheduled for Scptember or
October, The Air Force again expresses its thanks
to the many amateurs who have assisted in these
tests.

The National Bureau of Standards Laborato-
ries in Bonlder, Colorado, has several professional
(grades GS-5 to (8-13) and subprofessional
(grades GS-7 to GS-9) openings. The work is in
research and development on  top national
standards and instruments at frequencies to
1000 Me. Those interested should send a brief
record or request for further information to See-
tion 84.10 at the above address.

Dissatisfied with this year’s Field Day loca-
tion? W2AVA points out that HEbbets Ficld in
Brooklyn is still for rent.

RME, a division of Electro-Voice, has avail-
able 1 new DX Computer. In slide-rule form this
gadget has assembled info on countrics, prefixes,
wreat cirele bearings, postal rates, and the like,
A handy gadget, although the unavoidable
changes in postal rates and QSL bureau managers
cause it to be rapidly out of date in a few respects,
Available at distributors.

1t had to happen sooner or later! W7RKI was

If you have worked VEONE, this is the ship it is operating

from. The @ indicates maritime mobile operation, the N

indicates Navy. VEONE operates most generally on 20-
meter phone, when in Canadian waters.
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talking to a new ham running a KWS-1 on side-
hand when an a.m. station tried to break. The
new ham replied, “Sorry, OM, bui-1 haven’s
learned yet how to tune in a.m”’

An cye-catching news-relecase form is now
available for use by radio clubs or individuals
who regularly send information to the newspapers
or broadeasting stations in their communities.
The new form is the sume as that now being used
by Headquarters for its releases except that the
League name and address has been left off to
provide room in the upper left-hand corner for
the name and address of the person making the
velease. Drop a line to the ARRL Secrefarial
Department for a supply of the forms.

WEQYT, author of a host of QST articles,
has_been elected to membership in the National
Academy of Sciences. Our congratulations to him
on this well-descrved honor,

Another newspaper gem, clipped ifrom a
Baltimore paper by W3D DN, Discussing TVI, it
was reported that much of the difficulty arose
because of “harmony.”’ {That certainly is a nicer
way of putting it! — #d.)

General Flectrie is marketing a gadget which
should go well with the DX fraternity. Called
a Power Control, it automatically adjusts the
transmitted power of a base station to match the
incoming power of a mobile radio. When adapted
to amateur radio there will, of course, have to be
an upper limit,

When W7MRX took his kids on a pienie, he
found that he had provided for everything except
utensils for roasting the hot dogs. He says there
were no trees or brush (what, in the State of
Washington?) to cut sticks from, so he used the
top section of his mobile antenna.

AMATEUR RADIO STATION + -+ HMCS BONAVENTU
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Smaller on the Qutside— Bigger on the Inside

BY JAMES M. LOMASNEY,* WOLZV

nursing a desire for a kilowatt rig in & desk-

sized (or pocket-sized) cabinet. Che linear
to be described is the most recent effort in that
direction. It is not pocket sized, but you can
tuck it under your arm and haul it off to & remote
QTH.

Despite its small size and innocent appearance,
this amplifier packs as much wallop as many
lurger ones, and it can be dangerous to life and
limb. Its construction should not be attempted
by the inexperienced.

The rig, when driven by an exciter such as

FOR ABOUT fiftecen years this author has bheen

# 561 So, Elizabeth Drive, Lombard, I1L
L ES SRR R R R RO RN UOERDR R Y]

External-anode tubes offer a good op-
portunity to build a compact ampli-
fier, and when they are combined with
such things as germanium diodes in
the high-voltage power supply you can
build a potent package on one chassis.
The plate circuit in this amplifier will
be quite a shocker to the current gen-
eration that has been led to belicve
that the only possible output circuit is
a pi network.

38

the HT-30, of 30 watts nominal output, runs at
about 650 watts plate input and gives about 400
watts c.w. or peak envelope output. 1t covers 80
through 10 meters by means of hand switching.
Like the HT-30, it has a fixed 50-ohm output
impedance,

The amplifier is built on an 8 X 14-inch chassis
with a [0 X 14-inch panel. The chassis is 414
inches deep, to provide space for the filter capaci-
tors and cooling fan underneath. As can be seen
by studying the photographs, the plate power
supply occupies the left end of the chassis, and
the r.f. circuits take most of the remaining space.
The heater and bias supply is stowed under the
right rear corner of the chassis behind the plate
tuning capacitor. The screen regulator and stand-
by relay are at the rear of the chassis in the center.

The controls are few and simple. The band
switch has four positions, for the 80-, 40-, 20-
and 15~ and [0-meter bands. Other controls are
the plate tuning capacitor, plate-current screen-
current meter switch, power and plate voltage
switches,

R. F. Circuit
The r.d. portion uses two 4X250B tubes in
grounded-cathode connection, operating (lass

AB,. 4X150A tubes work just as well, although
the available plate voltage exceeds their ratings.

QST for




This single package hardiy seems big
enough fo contain the full works of a
650-watt amplifier, power supply and
all. The secret lies in the use of
4X250B tubes and a germanium-
diodes power supply. Small tube
shields house voltage-regulator tubes
and a relay.

Referring to the circuit in Fig. 1, no grid tuning
is provided, since the output voltage from the
HT-30 is enough to drive the grids directly. A
110-ohm swamping resistor in the grid box is
made up of eight 220-ohm 2Z-watt resistors in
series-parallel. The r.f. goes to the grids through
a 470-puf. coupling capacitor; the small coil Ly
in a series peaking coil that was included to make
the amplifier a little easier to drive in the 10-
meter band.,

The output circuit might almost be called
unconventional these days. A parallel-tuned ecir-
cuit and fixed link are used, and both are switched

In this side view two of the feed-

through insulators that support the

plate capacitor and the coils are
visible in the foreground.
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on each band. This has several advantages over
a pi network, especially over the fixed-output-
impedance type now becoming popular. No paral-
lel-feed choke is needed. No large pi-output ca-
pacitor is necded. Tuning is straightforward and
much simplified. The coupling, once adjusted,
holds over a wide frequency range.

The link circuit is grounded through a remov-
able jumper at the output conneetor, so that a
balanced load could be fed if desired.

The small 15-ppf. capacitor (CRL Type 850),
from the plates to ground, provides a short path
for harmonic currents and keeps them out of the
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Fig. 1 —Circvit diagram of the r.f. portion of the amplifier.
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Unless otherwise indicated, capacitances are in uuf., re-

sistances are in ohms, resistors are Y2 watt, The 1000-uuf. plate bypass is a CRL Type 858-S; the 1000-uuf. feed-

through capacitors are 500-volt ceramic.

Ci1, Cz—Four 1000-uuf. 500-volt disk ceramic capacitors
in parallel,

C3—20~115.uuf. variable, 2000-volt spacing. See text.

Csi—Two 25-uuf. NPO ceramic and one 50-puf. N750
ceramic in parallel, 7500-volt rating.

Ji—UG-291 /U BNC panel jack {Ampheno! 31-001).

J2-—50-239 UHF panel jack (Amphenol 83-1R).

L1—6 turns No. 20, ¥a-inch diam., 2 inch long.

La—4Y4 turns Va-inch copper tubing, 14 inches long, 1V3-
inch diam. Link is 3 turns No. 16 wire, % inch long,
Y4-inch diam.

autput eoil. On the 3.5- to 4-Me. range a fixed
100-puf. capacitor is connected right across the
voil, so that a respectable L-to-C' ratio can be
maintained at 4 Me. When switched out of the
circuit, the coil and fixed capacitor resonate
around 5 Me., which does not bother any of the
other ranges.

The 10-ohm resistor in the B+ lead serves as
a fuse in cuse of a shorted tube or other fault
that might endanger the power supply.

Power Supply

The plate supply uses two voltage doublers in
series; see Fig. 2. Two 325-volt windings on T’y
feed strings of germanium rectifiers in full-wave
voltage-doubler counnections, Each doubler ca-
pacitor is 160 uf., made up of two paralieled 80-uf.
450-volt cartridge type units with cardboard
sleeves. The chassis is lined with insulating ma-
terial under the Cy and Cs capacitors, since their
outer cans run as high as -+ 1300 volts. The ripple
is around 3 per cent r.m.s., and the regulation
from no load to full load is about 15 per cent. The
rectifier stacks were assembled from cells salvaged
from G.E. germanium bridge rectifiers. (While
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Ls—6 turns Ya-inch copper tubing, 1V inch fong, 1%-inch
diam. Link is 2 turns No. 12, ¥2 inch long, 1¥8-inch
diam.

Ly—8Y2 turns No. 12, 1% inches long, 2V4-inch diam. Link
is 3 turns No. 12, % inch long, 1V2-inch diam.

Ls—Two coils, see text. Outer is 10 turns No. 12, 1%
inches fong, 2V4-inch diam. Inner coil is 62 turns
No. 12, % inch long, 1%-inch diam.,, inside plate
end of outer coil. Link is 4 turns No. 12, /2 inch
tong, 1V2-inch diam.

these rectifiers have many virtues, they do not
like having the output shorted.) Each cell is rated
at 500 ma. d.c. and 300 volts peak inverse; the
nearest equivalent is the G.E. 1N153. Sixteen
cells are used. Each group of four cells in one side
of a voltage doubler has two 560 K resistors con-
nected across pairs of cells to equalize the reverse
voltage drop. Other 560 K resistors are connected
as bleeders only as u safety measure, since no
bleeders are needed for proper circuit operation.
.But even with the bleeders, the capacitors can re-
tain a charge for several minutes, so be careful!

Cirid bias is furnished by a 75-volt winding
on Ty, & half-wave rectifier and an &0-uf, capaci-
tor. About ~-90 volts is developed across (9 and
applied to the tubes during stand-by periods.
The operating bias is adjustable from --30 to
60 volts by Rs.

Screen voltage is taken from the ~+375-volt
point of the plate supply (junetion €'y and Uy).
It is dropped through the 6BF5 voltage regulutor
to deliver a low-impedance output asdjustable
from about 250 to 325 volts at up to 75 ma. Since
this type of regulator will not handle reverse
current, bleeder Ry is provided to offset no-signal
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negative screen current drawn by the 4X2501s
and make the screen meter read on seale.

When in operating condition, the “reference’
voltage for the screen regulator is the —90 volt

bias supply. In stand-by condition the reference
is switched down to the tap on fis, thus reducing
the screen voltage from its nominal <4300 or so
to a lower value. This action, together with the

Fig. 2—-Circuit of the power supply. Unless otherwise indicated, resistances are in ohms, resistors are V2 watt.

B1—3250-r.p.m. motor with 4-inch fan blade. See text.

Cs, Cs, C; Ce—Two 80-uf. electrolytics in parallel
{Sprague TVA-1716). Insulate as described in
fext.

CR;—CR4—Four 500-ma.’300-volt peak inverse (IN153
or equiv.),

CRs—100-ma. 380-volt peak inverse.

CRs—&5-ma, 380-volt peak inverse (Federal 1002A).

I1—150-ma. 6-8 volts (GE No. 47).

K1—5000-ohm coil, 4 ma. puli-in {Terado Series 600 or

Rz—2-wait linear potentiometer (Ohmite CU-1021).

Rs—2-watt linear potentiometer (Ohmite CU-2541).

S2, S3—15-amp. 125-volt toggle {Cutler-Hammer 7501-
K13).

S¢—Two-pole 2-throw 60-degree throw ceramic rotary
switch, non-shorting. See text,

Ti—6.2 volis ai 5.5 amp., 6.3 volts at 1 amp., 75 volis at
100 ma. (Forest Electric Co. T-423).

Ta—Two secondaries, each 325 volts at 1 amp. (Forest

equiv.). T-412).
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increased grid bias, insures that the 4X250Bs
draw no current in standby condition. In opera~
tion the grid, screen, and plate voltages all tend
to vary in proportion to line-voltage changes.

The screen current is measured by switching
the 0-75 milliammeter across 22 obhms in the
lead to the screen-voltage regulator. The resistor
has negligible shunting effect. For measuring
plate current the meter is switched across a
low resistance Ig, connected between the two
sections of the plate supply. 185 was adjusted for
full-scale meter reading at 750 ma. There is a maxi-
mum of 425 volts between switch contaets and
850 volts from contacts to ground.

The stand-by relay Kj is one that plugs into a
7-pin miniature socket. It operates from 115
volts a.c. and a half~wave power supply. The
input is brought out to two terminals on the
rear of the chassis, where connection js made
across the antenna relay coil, which in turn is
connected through the HT-30 VOX relay to the
115-volt line,

Construction

As usual with a compact layout, some tight
spots were encountered; an extra half inch here
and there would have helped. For example, the
tubes could have been moved to the left to leave
more room for the low-frequency coils.

The plate tank capacitor is one from a BC-
375 tuning unit, mounted under the chassis on
four ceramic fecd-tbrough bushings. Four holes
were drilled and tapped in the l4-inch square
frame rods on the right-hand side of the cu-
pacitor, and 6-32 threaded rod was screwed into
the holes and passed through the insulators,
The four screws project above the insulators at
the top of the chassis, where the B+ ends of the
plate coils connect to them via copper strips.
An insulated shaft extension goes through the
panel to the tuning knob.

The wire from each coil was wrapped around a
pipe of suitable diameter. Four Plexiglass strips
were drilled with clearance holes at the desired
spacing, then the coil wire was fed through the
holes. The 80-meter coil was made with two
concentric sections in series to get enough in-
ductance into the available space. The 80- and
40-meter links were also threaded through strips,
while the 20- and 10-meter links are self-support~
ing. All links are a push fit inside the insulating
strips of their respective coils, and are held with
a drop or two of cement after adjustment.

The two band-switch wafers are each single~
pole, 4-position, 60-degree throw (Communica-
tions Products Co., Type 86). For & dollars, the
manufacturer sent me the two wafers plus extra
common contacts. (The standard common con-
tact wipes on one side only of the rotor. The
extra contact was fastened under the standard one
with 2-56 hardware to make it double-wiping,
probably an unnecessary precaution). A 60-de-
gree index-and-shaft assembly from an Oak Type
H switch was used, since it fitted nicely in the
availuble space, The rest of the switch was made
up from 6-32 threaded brass rod, }i-inch o.d.
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tubing, 1/16-inch aluminum sheet, and miscel-
laneous ceramic spacers and fiber washers from
junked rotary switches,

The front wafer switches the plate coils. The
links are connected to the rear wafer through
RG-58/U cable, except the &)-meter link which
goes direct, The cold sides of all links are soldered
to a strip of copper running around the waler,
supported by 2-56 screws through the unused
holes between coutacts. The u.h.f-type output
connector is mounted on a strip of bakelite fas-
tened to therear switeh bracket; its shell is ground-
ed through a couple of solder lugs.

The transformers were designed for us by
WOPZZ, who just happens to work for the Forest
Electric Co.! The company would consider mak-
ing up a few of the transformers if any interest is
shown. Ty weighs about twenty pounds; the
chassis should be at least 0.08-inch aluminum to
be strong enough to carry it.

A bottom cover and a perforated-metal shield
over the top, sides and rear are going to be
added, for safety as well us TVI-proofing. An
opening will be cut above the r.f, tubes and
covered with hardware cloth.

Cooling

Hach 4X250B tube requires at least 3.6 cubic
feet of air per minute through the anode cooler.
The base also requires some air. The tube is
ordinarily mounted in an Eimae “air-system’
socket so that the air flows first over the base,
then through the anode cooler. This leads to a
fairly large pressure drop, which is ordinarily
considered to require & centrifugal blower. These
are uncommon items and are very difficult to fit
into a vompact layout.
reduce the pressure drop, ouly the insulating
rings and contacts from Eimac sockets were used,
mounted by the cathode tabs in oversized holes
in the chassis. Many small holes were drilled
in the chassis to provide additional air passage.
A small aluminum housing above the chassis di-
rects all the air through the anode coolers. It
comes to within 4 inch of the anode coolers. The
opening is closed by a piece of Fiberglas-base
plastic fitting on top. It comes to within 144
inch of the tubes, so that a small amount of the
air flows around the ontside of the coolers,

All of the left end and part of the right end of
the chassis are perforated by 34-inch holes. The
air drawn in by the fan passes over the plate
rectifier fins and past the heater transformer.
The whole air path is direct and free from large
obstructions and sharp bends.

The fan is a 4-inch blade driven by a Rotron
Mfg. Co.* Type Y2-AS motor at 3250 r.p.m. It
is mounted in a hole 41% inches in diameter in
the grid housing, with about 14 of the blade thick-
ness projecting into the housing. The motor is a
capacitor-run type. The 1-uf. 600-volt phasing
capacitor mounts on the side of the grid housing,.

1 7216 Circle Rd., Forest Park, IlL
2 7 Schoonmaker Lane, Woodstock, N. Y.
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A husky 4-inch fan and the stack of

germaniym reclifiers are prominent

objects in the bottom view. The plate

tuning capacitor (right) is insulated

from the chassis, as described in the
text.

The motor, housing and capacitor can be removed
as a unit, leaving only the front and rear walls of
the housing in place.

While u split-phase or other small a.c. motor
could be used, most of them run a bit slower than
this. The extra speed is handy, especially when
vooling 4X150A tubes, which want a bit more
air. Series motors are not recommended because
of the r.f. interferance generated at the hrushes.

Under the conditions deseribed, the pressure
s, low curves of the fan and of the tubes indicate
that somewhere around 10 cfm. of air is de-
livered. This is ample for a pair of +X250Bs but
barely sufficient for 4X150As. In practice, no
difficulty has been experienced in cooling a pair
of 4X150A tubes. Since the only major source of
heat is the tubes, and since this heat is yuickly
removed by the air, the whole amplifier runs cool

Operation
No published ratings are available for 1500-
volt Class ABs operation of these tubes. We
have been setting the screens at 4300 volts, and
the grid bias at a point (about —40 volts) where
the tubes draw 150 ma. with no drive, When
operating and properly loaded, full output from
the HT-30 swings the plate current to 400 ma.
or 80.

.

The various links are of approximately the
right inductance to couple to s 50-ohm load.
They must be quite tightly coupled to their
plate coils. When properly positioned with a
50-ohm load connected, the plate current dips
10 or {5 ma. as the plate capacitor i tuned
through resonance with r.f. drive applied. Once -
wljusted, these links are left alone, The antenna
is tuned with the sid of an s.w.r. bridge to present
a 80-ohm loud to the amplifier. The amplifier
should not be operated without a suitable
load.

Operation is now very simple. The heaters are
warmed up for at least 30 seconds, With the
plate power switch off, the band switch is set to
the proper range. The exciter is tuned up to give
¢.w. output. (Not more than 40 volts r.m.s.) The
plate power is turned on and the plate capacitor
tuned to the plate current dip, or to maximum
indicated output if a Mieromatch is being used.
The exciter is then set to give the type of output
desired.

No startling 13X claims are made for this rig,
since operating i8 not our strong point. However,
the amplifier gets 10- or 15-db. better reports
than the harefoot exciter, and solid contacts are
now the rule rather than the exception.

Y- Strays “§s

W3RPG offers a “ Directory of Certificates and
Awards.”” The loose-leaf booklet is divided into
three parts. The first has details on obtaining 92
awards issued by ARRL, clubs, nets, and other
groups in the U, 8. and Possessions. Section two
covers 15 YL certificates. Part three discusses
over 100 DX awards without providing full rules.
To keep it cwrrent, replacement pages with revi-
stons and additions can be obtained. Write W. T,
Clark, 8 Frances Drive, Harrisburg, Pa.
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Feedback

This refers to the circuit of Fig. 2, page 28 of
QST for July, in the article, ““Flexible Transmit-
ter Receiver Frequency Control,”’ by W1PLJ, If
it is desired to counect v.f.0. No. 2 to the receiver
mixer (Sa to left) while v.f.0. No. I is connected
to the transmitter mixer (8s to right) it is neces-
sary that Sy be closed to apply plate voltage to
v.f.0. No. 2. This last operation ean be avoided
by vonnecting the open terminal of Sy to the +
B3 fine to v.f.0, No., 2,
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o flocont fquipment —

The RME Model 4350A Receiver

vraovcH the RME 4350A receiver has been
in the stores for some time, only recently
were we able to snag one from the manufacturer
long enough to look it over. As a consequence the
following information may be old stuff to many
readers, and to them we apologize in advance.

The 4350A is a double-conversion ham-bands
only receiver (160 through 10 meters) with «
tunable front end and crystal-controlled second
eonverter. It has the same two-speed dial drive
that was reported for the 4300 receiver (QST,
October, 1956). At that time we mentioned that
the drive was stiff but readily fixed by following
the instruction manual: the 4350A had a slight
“fat” spot that disappeared before we had
tuned across the 20-meter band a half dozen
times, Nothing has changed the writer’s previous
opinion that the two-speed drive is a highly de-
sirable feature: the 1:1 ratio is useful for getting
to another part of a band in a hurry, and the
75:1 ratio drive that requires 3714 revolutions to
cover a hand is slick for zeroing in on sideband
or anything else. The two drives are coaxial; a
rear knob is used for the fast drive and the front
knob for the slow motion.

A block diagram of the 4350A (Fig. 1) will help
you visualize the electrical features of the re-
ceiver, The 6BZ6 r.f. stage is followed by a 6US8
converter, using the pentode section for the grid-
injection mixer and the triode for the plate-
tickler grounded-cathode oscillator. The first i.f.

The RME 4350A double-conversion receiver has a tunable
first oscillafor and a crystal-controlled second oscillator.
In the tunable front end, a high-C oscillator is used for
stability, with low-C signal circuits for high gain. The large
shield can af the right houses a crystal filter.

is 2195 ke.; to guard against secondary images
there are four tuned circuits between the first and
second converters. Adjacent channel selectivity
for the receiver is obtained in the output circuit
of the second converter, where a erystal filter is
used to couple to the following 6CB6 i.I. stage. A
panel switch permits selecting one of three de-
grees of selectivity or switching the crystal out of
the cireuit.

The second i.f. amplifier uses the pentode sec-
tion of a 6UR, and the triode section is called
upon for b.f.o. service. No extra b.f.0. coupling
is provided beyond that furnished by the stray
capacitances in the tube and socket, but a panel
control permits varying the injection amplitude
by varying the plate voltage of the b.f.o. The i.f.
string ends up at the diode detector where full-
wave rectification is obtained through the use of
two diodes of 4 6T8. A third diode in the 6T8
serves as an automatic noise limiter, and the
triode portion is used for audio amplification.
Loudspeaker or headphone audio is served up by
the 6AQ5 output stage.

The tube complement is rounded out by the
6CB6 100-ke. erystal ecalibrator, the 5Y3GT
rectifier and the 0A2 voltage regulator. The
Model 4350 didn’t include the calibrator; Model
4350A has the calibrator built in and factory
checked against WWYV. Regulated voltage is
applied to the plates of all of the oscillators and

A shield over the coil and bandswitch have been removed
fo show this section,
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Fig. 1—Block diagram of the RME 4350A receiver.

i

to the screen grids of the two converter stages.

Gain in the 4350A is controlled manually by
vhanging the cathode bias applied to the r.f.
stage and the first i.f. stage (6CB6). A.g.c. is
applied to the two if. stages and the r.f. The 3
meter indicates the difference between the
cathode voltage of the 6U8 i.f. and a reference
voltage; as an increasing a.g.c. voltage reduces
the cathode current of the 6U8 the meter swings
upward.

One little touch in the vircuit that we've never
seen in any commercial communications receiver
is the positive hias (about -+75 volts) applied to
the tube heaters. This is sometimes done in hi-fi
audio work to reduce hum caused by heater-to-
cathode leakage, and was mentioned recently in
a QST article.!

Most of the panel controls have already been
implied: two-speed tuning, band switch, crystal
selectivity, crystal phasing, audio gain, r.f. gain,
b.f.o. pitch and b.f.0. injection. In addition there

LIves, “Variable Band Width & Multiplier,” QST,
April, 1957,

L

S METER

RECT. REG.

i8 a trimmer across the h.f. oscillator with a panel
control marked caL; this is to bring the oscillator
into agreement with the directly-calibrated dial.
There is an antenna frimmer panel control. A
3-position panel switch marked REC-STOBY~TRAN
turns off some of the receiver circuits (but not
the oscillators), and it can be conneeted to turn
on an external cireuit in the TRAN position. Con-
nections are available at the rear of the receiver
for making up to an external switch or relay for
controlling the receiver. For those who try the
receiver before reading the instruction book, the
two right-hand positions on the switch marked
CW-AGC-88B  AGe-88B MaGe will give no receiver
output unless the RME 4301 Sideband Selector®
is connected at the rear of the 4350A. (We tell
vou this so vou won’t complain to the dealer
about the receiver being dead in those two

positions.)
The 12-page instruction book is concise and

complete.
—B. G

2 4 Recent fiquipment,” @ST, Feb., 1957.

The Gonset VHF

THOUGH designed specifically to go with the
Jommunicator 11T the Gonset VHF VFO is
of interest to other v.h.f. enthusiasts who are
turning to variable-frequency control. It is8 a
two-band job with calibrated ranges for 50 and
144 Me., the output frequency bheing in the
24-to-27-Me. range. It can be used with most
v.h.f. transmitters that employ erystal oscillators
working in this frequency range.

Two 6BJ6 tubes are used. The oscillator is the

The Gonset VHF VFO has calibrated ranges for 50 and

144 Mc. Spotting position on the function switch allows

checking the v.f.o. frequency without putting the associated

transmitter on the air. Ivory finish matches styling of the

Communicator {ll. Cable is terminated in a plug fo fit
standard crystaf sockets.
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The Gonset v.fo. is solidly
built and thoroughly shielded.
Two 6BJ6 tubes are used.
Tube at the upper left is a
voltage regulator.

series-tuned  Colpitts, trimmer combinations
heing switched to give calibrated ranges for 2 and
6 meters, beginning at 8.0 and 8.33 Me. respec-
tively, "The 4'4 X 814 X 8-inch case includes
a built-in regulated power supply. Finish is
ivory, to match the latest models of the Com-
municator. The Model 1IT (50 or |44 Me.) has
a v.fo. jack, so use of the v.f.o. with these
involves only plugging into one of the crystal
sockets with the output cable, und inserting a
short. length of coax provided into jacks on the
v.f.0. and the Communicator,

Controls on the v.fo. are band switch, left,
on-off-spot, center, and tuning knob, right. When
the v.[f.o. is hooked up in this way the switch
may be placed on the “spot” position and the
frequency checked on the Communicator dial in
the same way as crystal frequencies are spotted.
In the *‘on” position, the v.fo. signal is not
heard in the Clommunicator tuning range when
the send-receive switch is in the “receive’ posi-
tion, except in some instanees when a directly-
mounted whip is used for un antenna.

— B P.T.

Johnson 250-39 T-R Switch

T;'LECTRONIC transmit-receive switches siarted

to show up in quantity when voice-controlled
break-in operation on side-band phone showed
some of the shortcomings of untenna changeover
relays. Of course, there had always been a place
for such a device in e.w. operation, but most of
the hot-shot c.w. men were willing to struggle

ANT,

[:3:{ g
Via

along with a separate receiving antenna.

The Johnson No. 250-39 t.r, switch is a self-
contained unit complete with power supply, and
ull vou do to use it is to conneet transmitter,
receiver and antenna to the three ecoaxial-line
connectors provided for the purpose. You also
plug in the line cord to a hot 115-volt outlet.

Fig. | —Partial diagram
of the t.r. switch,

O +170
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Left: A top view of the t.r, switch shows the power supply occupying most of the volume above chassis. The little toroid
between the two tfubes is the ferrite broadband transformer, an all-important part of the switch. Right: Heavy filtering
of the a.c. line prevents r.f. getting into the receiver via the "back door” of the switch.

Referring to the partial schematic in Fig. 1 (the
power supply using a 6X4 rectifier has been
omitted), it can be scen that a 6BI.7 is used in
the cascode circuit. When the transmitter is off,
the signal from the antenna is amplified via 174
and Vis and passed along to the receiver. When
the transmitter is on, a little of the r.f. is rectified
at the grid of Via and this hiases off V34 and
Vin sufficiently to protect the receiver.
Covering the range from 3.5 to 30 Me. without
tuned circuits takes a bit of doing, of course, and
the heart of the t.r. switch lies in the broadband
ferrite transformer, 77, This isn’t likely to he
duplicated by a home constructor, but the sub-

o New Apparatus

Mounting for

Small Speakers

r'[mm NEW lightweight plastic speaker baffles il-
L Tustrated have obvious applications in the ham
station. The molded plastic bow! comes equipped
with a grille-cloth covered cireular wooden baffle
for a 5-inch speaker. The heavy wire bracket can
be used either ag a stand or as a hook for wall
mounting. The batlle case can be rotated in the
bracket so the sound ecan be direeted up or down.
Except for a small hole in the back for the speak-

September 1958

stitution of a suitable tuned ecircuit for 77 would
enable any ambitious reader to utilize the cas-
code circeuit of Fig. 1.

Fhe instructions furnished with the t.r. switch
cover a couple of the aspeets that have puzsled
some users of t.r. switches. The effeet of using o
wrong length of coaxial line hetween t.r. switch
and transmitter is mentioned, and the need for
cut-off bias on the transmitter output stage, to
avoid diode noise in the reeeiver, is also pointed
out. The 250-39 18 rated as handling 4000 watts
peak envelope power in a 50-ohm line, and the
gain will run from 2 to 6 db., depending upon the
frequency. — B. (L

er leads, the speaker is completely enclosed when
mounted on the baflle, which fits tightly into
the mouth of the bowl and is secured in place by
two smull wood screws,

The enclosure is ¢ inches in diameter and
4 inches deep, and weighs 11 ounces. A product
of J. W. Davis & Co., Dallas, Texas, manufac-
turers of Watterson speaker mountings, it is known
as the Watterson Model 5-B.
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1958 VE/W Contest

September 27-28

~aNaDIaNs and U, 8. amateurs: here’s that
4 chance to meet your next-door ueighbor!
Anyone in one of ARRL's 73 Sections is urged
to get his fect wet in Montreal Amateur Radio
Cub’s annual VE/W Contest, the 1958 version
of which will hold forth from 1800 Sept. 27
through 2359 Sept. 28, KST times,

Who works whom? Well, ("anadians contaet
the U, 8. and Possessions and vice versa. To land
other contestants, therefore, simply blast out a
“0Q W” or “CQ VE,” depending on whether
vou're north or south of the border. Once in
QS0, trade exchanges consisting of a contact
serial numbper, RS/RST report, and ARRL Sec-
tion. Ezxample: Having raised WODYG on a CQ
W, VE3DSU transmits “WIDYG de VE3DSU
NR7 479 ONT K.’ whereupon WIDYG coun-
ters with *“VE3DSU de W9DYG R HR NR4 589
WIS K.” VE3DSU receipts if all goes well and
both operators move on for more contacts.

To aid Montreal Amateur Radio Club’s proc-
essing of the logs and permit aceurate, speedy
presentation of the results, Contest Chairman
VE2BB asks that each entrant (1) familiarize
himself with the ARRL-Bection list on page six
of this QST, (2) study the rules which follow,
(3) submit a neat, legible log, and (4) carefully
caleulate his claimed score, applying the appro-
priate multipliers indicated in the sample.

If vou ohserve the rules and mail your log
postmarked by Oectober 12 to Gordon H. Web-
ster, VEZ2BB, 69 Pine Beach Blvd., Dorval,
Quebee, you may be eligible for one of the cer-
tificates to be awarded to the top scorer in ench
section. H you're a real hot shot, you may even
cop the suitably inscribed trophy which goes to

the over-all contest leader.
See you the fourth week end in September?

Rules

1) Any single-operator station in the 73 ARRL Sections
may participate, An amateur may enter as mobile, portable,
ot fixed, but in only one category. Multiple-operator stations
are not eligible to compete,

2) All contacts must be made during the period from
1800 EST Sept. 27 to 2359 HST Sept. 28, with a total
operating time of no more than 20 hours for each entry.
Times on and off the air must be clearly shown in the log

3 Canadians will work ounly amateurs in the U, 8, and
Possessions, and vice versa. VE/VO-to-VE/VO and U. 8.-
to-U, 8. contacts do not count, A station may be worked
once on phone and once on ¢.w. on each frequency-band.

4) The exchange consists of & QS0 number, RS or R8T
report, and ARRL Section. Example of W2VAQ's message
to VE2BB: “ VE2BB de W2VAQ NR2 579 NYC.”

5 Scortng: Count two points for a complete exchange of
information; incomplete eontacts do not count (no frac-
tional breakdown of the two points per QS0)., For tinal
aeore, VE/VO stations will multiply their total contact
points by the number of ARRL Sections worked in the
1T, 8. and Possessions, and then by the appropriate power
multiplier listed below. For final score, W/K amateurs will
multiply their total contact points by the number of Ca-
nadian areas (maximum of 9: VE1-VES plus VO), then by
7.22 (ratio of U. B.-to-Canadian Hections), then by the
uppropriate power multiplier, and then by a 2.5 provisional
multiplier thased on the ratio of . 8.-to-Canadian log
entries received in previous contests). All stations nsing
power inputs of 30 watts or less receive a power multiplier
of 2, those using from 31 through 100 watts receive a power
multiplier of 1.5, and those using over 100 watts receive n
power multiptier of 1.

6) Fach entry must be accompanied by the following
signed declaration: “1 hereby state that my station was
operated strictly in accordance with the rules of the contest
and governmental regulations, and I agree that the decision
of the contest committee of the Montreal Amateur Radio
Club, Ine. shall be tinal in all cases of dispute.”

7Y To he deemed valid, all entries must follow the form
shown in the sample log and must be postmarked no later
than midnight, October 12, 1958, They should be sent to
Gordon H. Webster, VE2BB, Contest Chairman, 69 Pine
Beach Bivd., Dorval, Quebec, Canada.

LOG, 1958 VE/W CONTEST

W2vaAQ W, N.Y.C.L.I.
Call,oivusiinnnens e G, Phone, or Both. .. voviiiinnsnenss ARRL Seetion...oooveuninias .
Date/Time | Time ' New !
Cnor Off of NR My RST{ My | freq. | Emis-| Power} NR His R3T His | Sects. | QSO
Air (ESTY | QSO | Sent Stn, Sent | Sece. | Band | ston | Input | Kevd. Nfn. Rend, Sect. | Wkd. | Pts.
AAAAA { - N - B —
Sept. 27
On 1800 | 1800 1 W2VAQ | 579 | NYC | 35355 IAl 75 1 VE2BB 599 | QUE 1 2
o 1801 2 “ 500 | ¢ " “ “ 2 1 VE3MP 579 [ONT 2 2
v 1802 3 “ ara ¢ “ “ «“ i VE2ARC| 579 |QUE - 2
o 1813 | 4 B 559 ¢ 7010 ] B 3 | VEIAR 579 |MAR| 3 2
Off 1815

Total operating time: 15 min.

{ Taimed score: 4 QS0s X

be final in all cases of dispute.

Bands used:

BIgnature. sosseseessrracsassscnnan

3.5 & 7 Mec. 3 sects., 8 pts,

{2 (points per contact) X 3 tdifferent sections worked) X 7.22 (section-balancing multiplier
for all W/K stations) X 1.5 (power multiplier for 75 watts input) » 2.5 (provisional multiplier for all W /KX stations
based on ratio of Uf, 8.-to-Canadian logs previously entered) =

850 (ronnded).

1 hereby state that my station was vperated strictly in accordance with the rules of the contest and governmental
regulations, and I agree that the decision of the contest committee of the Montreul Amateur Radio Club, Ine, shall

Call.......
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V.HF. QSO Party
September 20-21

&\IOTHDR of the popular ARRL V.H.F. Parties
will be held from 2:00 .M. local standard time
Saturday, Sept. 20, through 11:00 p.m. local
standard time Sunday, Sept. 21. All amuteurs
who ¢an work any band or bands above 50 Me,
are urged to join in the v.h.f, fun.

Call “CQ V.H.F. Q80 Party” or “(Q} Con-
test’’ to raise other participants, During contact,
operators must exchange names of their ARRL
Sections (see page 6) to receive coutest credit,
Signal reports, operators’ names, and equipment
line-ups may also be exchanged, of course, but
such information is not required by the contest
rules. Figure your score as shown in rules 4 and 5.

A certificate will be awarded to the top scorer
in each ARRL Section. In addition, certificate
recognition will be extended to the high-scoring
Novice, Technician, and multioperator station in
ench section from which three or more vulid en-
tries in these three special categories are received.

Submit your results as soon as the vcompetition
ends. A simple tabulation of stations and sections
worked (as shown in the sample log on puge 48,
June 1957 QST is all that is required. Log forms
are now available free from the ARRL Communi-
cations Department.

Rules

1) The contest starts at 2:00 p.M. Local Standard Time,
Saturday, September 20, and ends at 11:00 p.m. Local
Standard Time, Sunday, September 21, All claimed contacts
must fall within this period and must be on authorized
amateur frequencies above 50 Me., using permitted modes
of operation,

2) Nate-ofseetion exchanges must be acknowledged by
both operators before either inay elaim contact pomt(x) A
vne-way exchange, confirmed, does not count; there is no
fractional breakdown of the -, 2- or 3-point units,

31 Fixed-, portable- ur mobile-stution operation under one
call, from one location only, is permitted, A transinitter used
to contact une or more stations may not be used subse-
quently under more than vne other call during the contest
period.

4) Scoring: ! point for completed two-way section ex-
changes on 50 or 144 Me.; 2 points for such exchanges on
220 or 420 Me.; 3 points for such exchanges on the higher
v.h f. bands. The sum of these points will be multiplied by
the number of different ARRL sections worked per hand;
i.e., those with which at least one point has been earned.
Re-working sections on additional bands for extra section
eredits is perwitted. Cross-band work does not count. Con-
tacts with aireraft mobile stations cannot be counted for
section multipliers.

51 A contact per band may be counted for each station
worked, Kxample: W2TBD (8.N.J.) works W1PHR (Conn.)
on 80, 144 and 220 Me. for complete exchanges. This gives
W2TBD 4 points (1 4+ 1 4 2) and also 3 section-multiplier
credits. (If W2TBD contacts other Conuccticut stations on
these bands, they do not add to his section multiplier but
they do pay off in additional contact points.)

6} Kach section multiplier requires completed exchange
with at least one station, The sutue section ean provide an-
other multiplier point only when contacted on s new v.b.f.
band,

7Y Awards: A certificate will be awarded to the high-
scoring single-pperator station in eaxch ARRL scetion, in
addition, the high-seoring multi-operator station will re-
ceive y certificate in each section from which three or more
valid multiple-operator entries are received. Cectificates
will also be given to the top Novice and Technician in guch
section where three or more such licensees submit logs.
Award Committee decisions will be final.

8) Reports must be postmaxlud no later than October 8,
1948, to be vligible for awards, Nee the sumple log on page 48,
Jdnne 1957 QST for correct formm, or a inessage to lHead-
quarters will bring printed blanks for your conveniencs,

S e T e T e P
Calends

THinois — The North Central Phone Net will hold its
annual outing on Sunday, Septewber 14, at the St. Johns
Sanitarium grounds at Springfield.

Hlinois — The W9 members of DXCC will hold their
sixth annual meeting and banquet in the Boulevard Room
of the Sheraton Hotel, Chicago, un September 13, Home rare
X with pictures and stories will be on hand. Deadline for
reservalions is August 30, Registration fee uf $6.00 should
be mailed to WODXCC Chairman Bob Baird, WONN, 524
(‘restwood Drive, Des Plaines.

Hlinois — The Peoria Area Amateur Radio Club will
hold a hamfest on S8unday, September 21, at Keenland Park,
ou Rte. 150 north of Peoria. Games und prizes for all. Re-
freshments, or bring your own picnic lunch. Tickets are
$1.00 in advance (by September 6), or $1.50 at the gate,
C'ontact Larry Pearsall, WOFDY, 2224 W. Herold Ave,.,
Peoria.

towa — The Cedar Valley Amateur Radio Club will
gponsor 2 hamfest at the Hawkeye Downs fair grounds on
Highways 30 and 218, south of Cedar Rapids, on Sunday,
Sept. 7. Contests, prizes, YL activities, The Collins salvage
store will be open. The XYL club will scil food. Ticketis are
$1.50 for the men and $1.00 for women. Contact Jay Spalti,
WOSCDM, 3239 Vine Ave., 8.E., Cedar Rapids.

New Jersey — The SJRA anunal hamfest and pienie
will be held on Sept. 7 at Molia Farms, Old Delsea Drive,
Malaga. Contests and prizes for all. Transmitter hunts on
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10, 6 and 2 meters, K2AA will talk in mobiles on 145.8,
51, and 28.9 Mec. Bigns on all major highways. Swimming.
Sw p shop with no percentage fee, Charcoal hurners per-
m tted. Refreshments. Expected attendance is 1000. Ad-
vance registration is $1.50, or $2.00 at the gate. Contact
Herbert €. Brooks, K2RG, 800 Lincoln Ave., Palmyra.

New Mexico — The Totah Amateur Radio Club will
hold its annual get-together ut Pine River Dam, Vallecito
Reservoir, about 20 miles northeast of Durango, Colo., vn
Aug. 31-Sept. I, Plenty of camp sites available. No regis-
tration fees or prizes. For information contact l.evhard M.
Normun, W5CIN, 903 North Butler Ave., Farmington.

New York — The l4th annual hamfest and ladies’ night
of the Oneida area hams will be held on Saturday, Septem-
ber 27, at the Masonic Temple Dining Room, 230 Main St.,
Oneida. Admission is $3.00 per person, by advance regis-
tration only (prior to September 25) and is limited to the
hall capacity of 150. Check-in begins at 5:00 p.M., with the
banquet at 7:00 r.M, For reservations contact Walter L.
Babcock, W2RXW, 405 Sayles 8t., Oneida.

Ohio — The annual hamfest of the Findlay Radio Club
will be held on Sunday, September 7, ut Riverside Park.
Families invited, Mobile frequency is 3812 ke. Advance
registration is $1.00, or $1.50 at the gate, Contact Y¥red
Tlowers, Secretary, W. McPherson Ave., Findlay.

Ohio — The 21st annual stag hamfest sponsored by the
Greater Cincinnati Amateur Radio Association will be held
Sept. 7, at Kopling Grove, two miles south of Greenhills, on
Winton Rd. The registration is $2,50, which includes all you
ewh eat. Rain or shine, Games, vontests, radio-controlled
model planes, hobby exhibits, radio exhibits, prizes. Paul R.
Wolf, WSIVE, 741 Delta Ave., Cincinnati 26;

49



@Hims ana Kinks
For the Experimente

USING FOUR-CONDUCTOR ROTATOR CA-
BLE IN PARALLELED DIPOLE ANTENNAS

HE EASILY CONSTRUCTED multiband antenna
L using several dipoles, each eut for a different
band, connected in parallel and fed with a com-
mon feedline has been previously described by at
least four QST authors.t: % %4 The latest of
these articles described a four-band system using
lengths of 300-ohm ribbon transmission line as
the dipole elements. Although this idea does lead
to simplified construction, it does not carry the
easy-to-do-it theme quite as far as docs the sys-
tem used here at WODOS,

A sketeh of a five-band antenna is shown in
Fig. 1. The point of interest is that the four di-
poles for 7 through 28 Me. are made from two
lengths of four-conductor rotator cable. These
lightweight elements are supported by a half-
wave dipole cut for 3.5 Me. Copperweld wire is
recoramended for the 3.5-Me. radiator because it
will stand the strain of supporting the other an-
tennas without breaking or stretching. The 7-
through 28-Me. elements may be attached to the
4.5-Me. antenna by means of tape or string, or a
number of lightweight strain insulators (A, B, C
and D in Fig. 1) may be used for the purpose.

The two lengths of rotator cable ave first
trimmed to a length suitable for use us a 7-Me.
dipole. The No. 2, 3 and 4 conductors of each
length of eable are then shortened by removing
excess wire and insulation to provide elements for
the 14-, 21- and 28-Me. antennas, respectively.
The outside ends of the individual dipoles are left
floating, and the inside ¢nds are twisted together
and soldered to the 3.5-Me. antenna as shown in

TWOYPQ, “ Hints & Kinks,” QS7, June, 1937.

* W8MOK. “Hints & Kinks,” (ST, December, 1954,

2 Berg, “ Multiband Operation with Paralleled Dipoles,”
QST, July, 1956,

¢ Richard, * Parallel Dipoles of 300-Ohm Ribbon,” QS7,
March, 1957,

the drawing. The common coaxial feedline for the
five antennas may be any convenient length.
— Sigmund J. Wysocki, W9DOS

Editor’s Note: An antenna of this type will
respond readily to harmonies and submultiples of
the transmitter output frequency. It is therefore
especially important that these frequencies be
suppressed before they reach the antenna.

MANUAL KEYING WITH
THE "MON-KEY™

s THE owner and operator of a “Mon-Key”
electronic kever (Electric Eye Equipment
Co.), T oceasionally find it desirable to either
send more slowly than permitted by the lowest
electronically controlled speed or to manually
regulate character length during testing and
DXing.

To add the manual-control feature to the key,
it is only necessary to install a small 8.p.8.t. toggle
switch in the circuit. After removing the dust
cover to expose the electronic ecirenit you will
find a 0.01-uf. capacitor, (Y5, at the front end of
the terminal board., To further identify (', this
is the capacitor separated from all other capaci-
tors by a bank of three resistors. Open up the
connection going to the left end of (5 {as seen
from the front of the terminal board) and then
connect the toggle switeh in series with the lead.
Return the dust cover and you're all set for
either electronic or manual keying.

The switch may be mounted in any convenient
location. Mine was placed directly below the
speed control. Open the switeh for manual con-
trol and, of course, close it for electronic keying.,
Switching over to manmal control does not ad-
versely affect the operation of either the internal
keying relay or the tone oscillator.

-~ Paul G. Marsha, K4ATU

Fig. 1—Drawing of W9DOS’s multiband antenna for 3.5 through 28 Mc. Individual dipoles for 7, 14, 21

and 28 Mc. are made from lengths of four-conductor rotator conirol cuble. The 3.5-Mc. antenna, made with

copperweld wire, is used to support the dipoles for the higher frequencies. A single length of 73-ohm coaxial
cable is used o couple fo all five antennas.
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Fig. 2—Circuvit diagram of L ;\%\’o SN Tso'l'
WBEUSs tr. switch. Unless 100 ! €I ov.
otherwise indicated, capaci- R T 2

tances are in uuf. Resistances
are in ohms, resistors are %2
watt. L; and L are each
wound with 30 turns No., 24
wire to a diameter of ¥s inch.

T.R. SWITCHES

ODIFICATION of my 100-watt station for fast
YL break-in brought up the antenna switching
problem. A t.r. switch seemed to be the best
answer, so one was designed.

The simplicity of the unit built is shown by
the circuit diagram, Fig. 2. Since it could be
added to existing control units, some other
“120-watt table-top rig’” amateur may be inter-
ested in the cireuit.

A grounded-grid input stage {(switched by
grid rectification) R-C coupled to a cathode-
follower output stage, provides a broad-band
low-impedance t.r. switch suitable for use with
coaxial cable, The unit has some gain as shown.
If needed, for long lines or to make up for ve-
sistive isolation, more gain can be had by increas-
ing the plate resistance of the first stage to 6800
ohms or more,

The 6BK7A tube is a good choice for this appli-
vation. Designed for cuscode operation, it has a
good heater-to-cathode voltage rating. More
important is an internul shield connected to Pin 4
which very effectively isolates the two triode
sections. With no power to the t.r. switch the
receiver sounds dead.

My model is a separate unit with its own
hooster-type transformer, selenium rectitier and
other power supply components built on a
314 X 5-inch aluminum sheet chassis and housed
ina -t ¥ 4 ¥ binch sheet-metal can, Construc-
tion is similar to B & W t.r. switch. [ have no
way of checking power-handling capabilities, but
from the tube ratings this switch should handle
as much power as the other units I have seen., A
phono jack in the transmitter end of the low-pass
filter provides a convenient point for connection
to the r.f, hne.

After installing this t.r. switch several inter-
esting developments were noted. Hash from the
final amplifier (parallel 807s) had to be climi-
nated. A clamp tube vircuit was added to help
the fixed bias cut plate vurrent completely off,
Zero-beating I8 a little wore tricky, requiring
less r.f. gain in the receiver. And finally, it is
quite a surprise to learn how many hams pick
my operating frequency to tune up on. I can
hear them now!

- Charles E- Quick, WSEUJ

The t.r. switch shown in Fig. 3 is my adapta-
tion of a cirenit designed for another purpose
and described by ZL4GP an page 48 of QST for
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July, 1955. Although the switch is only slightly
more complicated than the simple unit developed
by WILSK (QST, May, 1956), it does aperate
without presenting a constant loss to received
signals through the 3.5-30-Mec. range. In fact,
the circuit shows some gain at these frequencies.
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Fig. 3—Diagram of 11DAJ's simple t.r. switch. The switch

is designed for low-impedance input (coaxial cable) and

high-impedance output. Capacitances are in uuf., resist-
ances are in ohms, resistors are ¥2 watt.

The switch is designed for low-impedance
coaxial-cable inpuf. and high-impedance output.
Because of the latter characteristic, it is impor-
tant that the switch be built into the receiver
with ite output coupling ecapacitor connected
directly to the secondary of the receiver input
transformer.

- Carlo Winspeare, [1DAJ

UNBALANCED TO BALANCED FEED
FOR LOW-IMPEDANCE MULTIBAND
ANTENNAS

‘[N QST for June, 1956, WGEBY described a
L balun-type coupler for use between a coaxial
feed-line and a bhalanced antenna such as a half-
wave dipole. Although the svstem as deseribed
makes use of an individual antenna for each band
of operation, it is perfectly practical to use the
same method for coupling 75-ohm coaxial cable
into the center of a balanced multiband trap-type
antenna system.

Here at W3BRQ, we run a length of 75-ohm
coax from the pi-network output tank to a balun
located out on the roof in the general vicinity of
the feed point for the multiband antenna. The
balun, made from a pair of relatively inexpensive
B&W type 3975 coils, provides a match between
the long run of coax and a short length of 75-ohm
Twin-Lead that connects to the center of the
antenna,

~— Tony Gitt, WSBEQ
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EASIER REMOVAL OF BATTERIES
FROM HOLDERS

ENLIGHT cells in test instruments or transistor

devices are sometimes difficult to remove from
the battery holder for replacement. The designer’s
success In tucking the batteries into o recess, or
out-of-the-way corner, is least appreciated at
that moment.

Before slipping a replacement baitery into
place, wrap a strip of plastic electrical tape
around it near one end (to clear the clip in the
holder). Bring the ends of the tape together to
form a projecting tab about a half-inch long.
This tab is eusily grasped with pliers or fingers,
the next time the battery needs removal.

------ ~ BEdmund B. Thompson, KOLLJ

A SIMPLE METHOD TO LOWER
CRYSTAL FREQUENCY

INSTEAD of rubbing a crystal with solder to
A lower the frequency, rub ane side with an ordi-
nary lead pencil. This will lower the frequency
much more effectively with less danger of frac-
turing the erystal itself.

If you overshoot your mark by applying too
much lead you euan erase it with an ordinary
pencil eraser, The first time this method was tried
1 succeeded in lowering the frequency of a crystal
about 36 ke, without breaking or chipping the
erystal. The frequency of the crystal has since
remained very stable,

— Mike Kaufman, KeVCI

ANOTHER REMOTELY-CONTROLLED
SWITCHING CIRCUIT FOR
COAXIAL FEEDLINES

(“ WNERS of coaxial-fed autennas who contem-
. plate use of the “ecable-saving” sclector cir-
cuit. deseribed by WIQUW in Hints & Kinks for
March, 1958, may be interested in a simplified
eontrol and indicator eireuit for the system.

The relay-controlled setups ['ve seen usually
use a progressive shorting switch wired as shown
in Fig. 4. This arrangement has only one antenna-
selector switch and is extremely simple to wire.
Pilot-lamp indicators become more or less an
accessory with this circuit, since the selector-
switch pointer knob indicates the antenna in use,

Sy, the selector control, may be a Centralab

ANT.
TO TRANSMITTER -
Jz \%

Fig. 4—Circvit diagram
of the simplified re-

steatite wafer section type PIS, PISD or PA-12.
Phenolic Centralab sections that will do the job
are the types PI, PID and PA-43. A s.p.s.t. toggle
switch, Sy, is used as the control head on-off
switch. J1 s a 115-volt chassis-type receptacle
mounted adjacent to the selector switch.

— Bugene Austin, WOLZL

A BAND EDGE MARKER

FOOL-PROOF band edge marker can be made

very simply by using quartz crystals anda
neon bulb. When the v.f.0. tunes across the fre-
quency of either crystal, the neon bulb will flash,
indicating the edge of the band. Crystal V3,
can be chosen for the low edge and Vs, for the
high edge of the band. However, it is well to
remember that if too many crystals are conneeted
in parallel the holder capacity will pass a signal
of any frequency.

Y

TQ R.F, PICK UP IN
VFO OR EXCITER
'

NES?T

Yz
Fig. 5—Diagram of the band edge marker,

The pick-up for the radio frequency voltage
can be a short piece of wire placed near a hot tank
eireuit in the v.f.o. or exciter. Of course, the r.f.
field must be strong enough to provide sufficient
voltage at the terminals of the neon bulb to light
it.

— John Grindon, WUV X /9
REDUCING KEY CLICKS IN
CATHODE KEYED TRANSMIT TERS

Mos'r small transmitters employ simple cathode
YL keying. A tendency toward undue sharp
keying clicks unjustified by the usual hand keying
speeds can be easily reduced. Assuming the usual
combined oscillator-amplifier cathode keving, a
registor is connected across the key terminals.
The value should not be brought too low (below
10,000 ohms), nor the amplifier and power supply
get a chance to cool, With most popular small
rigs, a value like 33,000 ohms, 2 watts scems to
work well. The simplicity of installation is
appealing, = Lester Sade

T 28 MC TO 14 MC, .. - 10 7MC,
ANT. . ANT,

motely controlled
switching circuit for
coaxial feedlines.

10 3.5 MC.
ANT.
4 t Ks
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A “FIXED-LOCATION” POWER SUPPLY
FOR MOBILE EQUIPMENT

MOBILE equipment permanently mounted in a
car can usually be operated ‘“fixed location”
for extended periods of time only at the expense
of either an overheated engine or a run down
battery. And, of course, gallons of gasoline can be
consumed while the car motor is being used to
generate primary power for the mobile supply.
If operation takes place during a hot afternoon,
you're also in for some personal discomfort caused
by the extra heat radiated from the motor. Igni-
tion noise generated by your own car ig still
another annoyance that results from ‘‘leave-your~
motor-running’’ operation.

Most of these problems may be miminized or

completely eliminated by using a field-type bat- -

tery charger as suggested by W7FVI (QST, July,
1955). Our version of this supply, shown here as
Fig. 6, is used to charge the car battery, but the
same unit may be used to keep life in any storage
battery being used in the field.

Fig. 6—W9WTY’s version of the field-type battery

charger described previously by WZ7FVL This particular

ynit is used to charge the car battery during extended
periods of car-not-in-motion mobile operation,

The charger consists of a small gasoline engine,
an old auto generator and a voltage regulator.
These are mounted on a plywood base equipped
with handles. Qutput from the generator is
coupled to the car battery through a long length
of heavy duty two-wire cable. Naturally, the
length of the cable will be determined by how
much you want to separate the charger and the
battery. If you want lots of separation so that
racket from the charger can be kept in the back-
ground as much as possible, just remember that
the cable may have to carry 30 amperes or more
if the generator-battery system is designed for
6 volts. Figure on a wire size that will handle 15
or 20 amperes if the charger is a 12-volt affair,

~ Jack Miller, WOWTY

RECORDING OSCILLOSCOPE TRACES
WITH A GREASE PENCIL

THn grease pencil recording technique won’t re-
place the oscilloscope camera, but it does pros
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vide a very satisfactory means of making perma-
nent records of many of the waveforms observed
on the ham shack oscilloscope. The procedure is to
carefully trace out the waveform, marking on the
face of the CRT with a grease pencil (China-
Marking Lead). Then place & sheet of paper on
the face of the CRT and transfer the grease pencil
markings to the paper by briskly rubbing over
the traced region with your fingernail. The record
obtained will be a mirror image. If a real image
is desired, use the same technique to transfer the
mirror image to a second sheet of paper.

— Donald F. Hemenway, W3SQP

INCREASING AUDIO
OSCILLATOR RANGE

HERE 18 a method for extending the range of an
- audio oscillator to cover the supersonic
range between 20 ke. and 120 ke.

As shown in Fig. 7, the crystal rectifier pro-
duces a half-wave rectified voltage rich in har-
monics., No difficulty has been experienced in
generating 100 ke. signals (5th harmonie of 20
ke.) from a Hewlett-Packard 205 type oscillator
even ab levels far below its § watt output rating,

AUDIO OSC., |
O

CRYSTAL  OUTPUT

UWDiJ:—O

Fig. 7—lllustration showing W2LID’s method for increasing
the range of an audio oscillator.

One of the most useful functions of this ar-
rangement i8 the provision of a signal source to
aid in the alignment of low frequency i.f, ampli-
fiers,

— D. J. Gagne, W2LID

PROXOS TO RANGER CONNECTIONS

HERE’S A simple way to connect *Proxos’’
(@8T, March 1957) to a Viking Ranger,
When the Proxos relay contacts close, adjust the
50,000 ohm potentiometer until the oscillator
just comes on. This point is below the level needed

TO RANGER
KEY JACK

KEY

RELAY CONTACTS

t ON PROXOS -

Fig., 8—Circuit diagram of W4BZE's method of con-
necting Proxos fo the Viking Ranger.

to drive the following stages so can be used for
frequency spotting and zeroing,

— Tom Jones, WiBZE
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Contest Operating

Some Tips from
a Well-Known Winner

BY
LAWRENCE LEKASHMAN,* W9OIOP

Larry LeKashman., formerly W2I0P
and W8IOP, is well gqualified to supply
some tips on contest operating. Ile has
for many years been a top scorer in the
Sweepstakes, currently holding the rec-
ord for the most number of QS0s during
the 40-hour period and for the highest
score. After you read this you’ll have at
least one unanswered question — how-
come the vice president of a firm that
makes microphonesissuchac.w. hotshot!

amateur radio that appeals in varying de-
grees to a large percentage of active hams.
Within the broad framework of the many con-
tests held each year, probably the biggest division
of types i between e.w, and phone, This article,
discussing those factors which coutribuie to high
scoring, is of necessity limited to c.w. contests,
since [ have had little experience in similar radio-
telephone activities.
HKach amateur has his own reason for entering
a contest. It may be that his normal operating
hours are limited because of personal commit-
ments and the opportunity to get a concentrated
dose provides a healthy outlet for his amateur
radio enthusiasm. Or, perhaps it is his desire to
add a new state, or 4 new country, or to achieve
some particular operating feat possible only dur-
ing a contest. For example, attempting to work
all states in & week end. Surely, for many ama-
tewrs there is simply the fun of sharpening their
operating skill and working a lot of stations to
evaluate equipment without lengthy contacts and
finally, for that small group, the competitive
challenge to be a winner. I fall in the last category
and it is about this group that I shall expound.
On numerous oceasions, I have heard amateurs
talking sbout operators and contest results. Some
of them have formed an erroneous opinion that
the contest winners are the finest operators. They
may well be the most skilled in that particular
contest, bub it is certainly only fair to acknowl-
edge that no such conclusion can be drawn unless
every amateur on the air was patticipating in u

CONTEST OPERATING i a specialized phase of

#¢¢, Klectro-Voice, Buchanan, Michigan,
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contest. I have listened to traffic networks on 80
meters: to high speed rag chewers on 40; to skilled
DXers on 20; to e.w. DX on 2 and have found
on many oceasions techniques of operating that I
often wished 1 could emulate.

There is also a group of amateurs, who for
reasons beyond my grasp, scem to think that
amateurs who participate in contests, particularly
to win, are unbalanced or immature. Contest
enthusiasts are amateuwrs from all walks of life,
professions and, indeed, represent a typical cross-
section of our hobby. “Contesting’ has the same
sort, of cotupetitive drive as yacht racing or golf.

With the possible disturbance to the non-con-
test-minded amateur's normal routine, contests
may be entered or not, us an umateur chooses, but
are simply 4 healthy, interesting and extremely
exciting facet of amateur radio.

Through the years, certain operators have con-
sistently turned in top performances in every
contest. My statement will not be challenged
when I say that the new *‘contest-minded’’ wmna-
teurs who turn in top scores each operating season
(and there are always a few newcomers to the top
scores), use techniques patterned closely after the
old-timers, knowingly or otherwise. The state-
ment can also be made that a good coutest oper-
ator can handle a domestic contest such as the
Sweepstakes or a DX contest with equal skill,.
and for this reason I have not attempted to
stratify the different parameters that make for o
winning score.

Just what are these factors? QST through the
vears has run comments by many of the leading
operators: a cooperative wife, understanding
neighbors, these facetious remarka are all true,
but they hardly explain an average of 40 contacts
an hour for twenty-five or thirty hours, or more.

Then what are these specifics? I have examined
in retrospect my own pattern of operating for
over twenty years. I have gotten to know many
of my contemporaries intimately and feel that the
explanations are relatively straight forward, al-
though not necessarily simple to duplicate.

Equipment

First, let’s talk about equipment. I have always
been a fanatic for tidiness in my station, for im-
maculate equipment, for laced cables, for match-
ing paint, but I have been given many a drubbing
by a station that was held together by bailing
wire, chewing gum and Scoteh tape. What the

*..DRUBBED
BY A STATION
HELD TOGETHER BY
BAILING WIRE ¥



station looks like physieally is important only
insofar as the mental attitude of the operator is
concerned. What kind of a signal the station
transmits is important. We must assume that all
of the top performers have good r.f. generating
equipment and fine receiving equipment. Every
reasonable operating convenience must be pro-
vided. As an example, for any kind of contest
operating, break-in is essential. To have less is a
handicap and a good score without break-in sim-
ply means it would have been a better score with
break-in. Single switch control, good monitoring
facilities, a comfortable chair, accurate frequency
checks, a straight key and a bug with a sliding
weight or a controllable electronic key — these
things are a matter of individual preference and
having them will not guarantee a good score, but
not having them wil eliminate you from competi-
tion with an equally skilled contest operator hav-
ing these adjuncts. Of course, flexibility of a sta~
tion to u contest man is not the same as to an
ardinary amateur. As an illustration, a band-
switching transmitter ig certainly desirable, much
to be preferred over one in which you plug in
voils. But separate transmitters are even more
desirable because there is no retuning to be done
and the safety factor is greatly increased. For
contests with low-power handicaps, such as the
88, these problems are not quite as great and
operating features are even of greater considera-
tion. My *“Gold-Plated Special” SS transmitter !
is an example of this specialized construction. Let
me digress for a moment to discuss “safety fac-
tor.”’ How many of you have had a piece of trans-
mitting equipment blow up at a crucial moment?
Almost everyone. When you disturb a transmitter
by changing coils, there iz & certain chance for
difficulty. There is less chance if it is & band-
switching transmitter with a pi network arrange-
ment, but there is still a chance ag you tune from
hand to band, eliminated with separate rigs.

Perhaps a right-angle drive will bind, or a shaft
will slip, or any of the other innumerable annoy-
ances that can oceur in equipment. With separate
transmitters this type of cquipment failure is
minimized. Further, you get greater ease of mind
when operating, a subject that I shall touch upon
later.

Antennas, on the other hand, are not quite so
cut and dried. It is in this department that you
find the greatest differences among stations. More
than in transmitters and receivers, an individual’s
tinancial and physical resources become an im-
portant factor in producing high scores. There are
some among us who are fortunate to have ade-
quate real estate and funds to put up extreme
arrays, which gives a great advantage on any
given call. There are others that perhaps don’t
have the money, but have land and do a splendid
job. But there are many amateurs that are com-
peting for top scores who have highly restricted
living areas and must depend on anything but
optimum antennas. Operating skill will certainly
help overcome short-comings of an anfenna sys-
tem. But if you take two equally matched oper-

1 (Q, October, 1948.
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ators and give one a better antenna setup, he will
win the contest.

The likelihood of having two operators com-
pletely matched in all of the qualities that make
for an outstanding score is not great and there
remains the chance for the well equipped, but
moderately facilitated antenna man to still win a
contest, Why? For one reason, he isn’t always
calling the same station as the man with the fine
antennas. When they hoth call him, the best
antenna is going to win the greatest percentage
of calls, but without professing to know what the
mathematical odds are, if two stations work a
thousand contacts in & Sweepstakes contest, they
both simultaneously call the same station but
rarely. To state it another way, to have atop
seore in a contest, you need good antennas, but
they need not be sensational. You need a good
focation, but it need not be above average. 1t
simply cannot be below average.

Operators

So far, I have said little that could not be as-
sumed. Good contest operators have good reason-
able equipment, but it is not the equipment that
wins the vontest. The equipment can lose the con-
test for a man and that is all. It is the operator
that wins the contest.

Well then, what’s so special about these oper-
ators? 1 will try to be candid in appraising good
contest operators. All good contest operators have
an intuitive sense in their operating technique.
1 do not believe that this is wholly aecquired.
Kither you have it or you don’t, Now what do 1
mean by this? Let me give you a couple of con-
crete examples that any top scoring operator can
substantiate. You ecall CQ 88. Two, perhaps
three, possibly even four stations answer your
call. Which one do you go back to? One call you
may recognize immediately as being a major con-
test man himself. You know that he will not wait.
If you don't go back to him, he is gone. The
second call you may recognize as being a friend
who you feel will wait to give you a contact.
What about the other two stations? Intuitively,
I have seen it happen repeatedly, you know
whether they will wait. You know whether to
take those stations ahead of your friend with the
certainty that makes for big scores. I have lis-
tened to a contest man first work other major
participants, then perhaps his friend, and finally
without any indication that the other station
calling originally is standing by, tell him to go
shead and he's there, and I've heard it carried out
to four and even to five stations. Maybe it 1sn’t
all intuition — maybe you can tell somehow that
the watery signal, that the weak, apparently inex-
perienced operator is going to wait because he is
anxious to work you . . . you have a good signal,
you are a clean operator, and possibly this is the
explanation.

But how do you explain the situation where the
contest man calls another station and when he
stands by that other station is thoroughly and
completely smeared by QRM? Suddenly the
QRM is gone and here is the station sending the
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number, a report, a cheek, and the contest man
is putting it down in the log because he knows he
is working him, and in a high percentage of the
time he is right. Good timing, recognizing that
the station you called is sending the number at
just about the time he should be if he eame back
to you is important and again maybe I um giving
too much credence to intuition when it is simply
fast and logical reasoning. Hearing a Russian call
CQ and feeling instinetively that he's not just
another White Russian and not being too sur-
prised when he tells you he is on Franz Josef
Land . . . is it because the pitch of the signal
is imperceptively different from the rest of the
Russians? Perhaps. And if intuition is the wrong
word, then razor-sharp reactions, experience, the
ability to analyze and interpret a situation in-
stantly, must be considered as an essential if you
are going to win & contest aguinst strong com-
petition.

*--How DO
You EXPLAIN
THE SITUATION?" | =

What else must the contest man have? A firm
understanding of propaguation and u good sense
as to how to use this knowledge is a “must.”
Selecting the right bands at the right time keeps
the QBSO’s rolling. But simply selecting the cor-
rect frequencies for maximum activity may not
be enough, If you are two-thirds of the way
through a Sweepstakes contest and are still miss-
ing sections, sclect vour bands on the basis of skip
s0 you get vour elusive sections and not on the
basis of activity. If vou are in a DX contest and
20 meters is hot, but 80 meters is open to Europe
the first week end of the contest, move to 80 and
get vour European multipliers hecuuse the
chances are good that 20 will be hotter the second
week end than 80. Clan you learn this from a
book? I don’t think you have to. The application
of common scnse and some rudimentary under-
standing of CRPL forecasts, WWYV forecasts, and
the “sound of the band” give you this nceded
information. I don’t recall precisely what story
it was in QST about the old-timer who went out-
side his shack, snitfed the air, and knew that this
was a great night for 40-meter DX, Well, that’s
not far wrong. With crisp fall weather, the low
frequency bands in the Sweepstakes are sure to
be exciting, but let the weather get sticky and
listless and you better anticipate short skip on
20 and not hold out too much hope for 80. You
can’t. possibly generalize ubout conditions over
all of the United States by sniffing the air in your
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own back yard, but there is no substitute for
experience.

I have never discussed with other contest men
a factor that always rates high in my perform-
ance, “ease of mind”. I have gone into contests
twenty minutes after getting off an airplane from
Chicago or after driving five hundred miles
through fog and snow, when I was dog-tired from
putting up antennas or repairing a transmitter
and have done well. Physical tiredness is to be
avoided, but is not an insurmountable handicap
particularly if there is a lot of activity on the air
to keep you alert. But having to worry about
other things during a contest is a handicap. On
oceasion, I sat down at the operating table with
personal or business problems that I simply could
not put aside and my performanee on every count
suffered badly. I aum not suggesting that a man
must live in a world without problems to win a
contest. You stand a better chance of winning if
you have had a good week at the office, if your
wife and children wish you luck and mean it, if
your equipment is working well, and you feel that
you have uninterrupted hours of pleasure in front
of you. In 1949, during the DX contest, my XYL
was expecting our second offspring. The buby was
due on the week end of the contest, but this was
a relatively happy event and while I was certainly
worried about my wife’s welfare, I let her worry
about holding back until after the final CQ of
the contest. In addition, my good friend, Juck
Willson, W2AQX, spent the week end at our
house prepared at an instance’s notice to drive
my wife to the hospital. No moral to the story
except, plan your family with the contest dates
in mind!




There are other little things that I consider
personally helpful, but would hardly insist that a
protege in the contest activity emulate them with
assurances of a better score. 1 keep lots of sharp
pencils on hand and use 3H’s so that they don’t
smear during the excitement of the contest. Keep
check sheets handy and mounted on cardboard
80 they don’t curl during a contest and so the
information is readily available. Try to insure
privacy beforehand in-a contest and arrange that
the family takes all telephone calls. If I think I
am going to have television interference, I talk
to my neighbors and explain the situation so
every time the telephone rings, I don’t have to
feel it i8 an angry complaint, From experience, 1
know what section or country multipliers are
going to be the tough ones and will mentally lay
out a schedule for the bands [ plan to operate.
But I change this schedule as conditions dictate.
Frequently, what appears to be a hard section one
year is an easy one the next vear, A band that is
cantankerous one year is superb the next. During
the 1957 International DX Contest, for the first
time 21 megacycles was open for a 2 -hour period.
Unusual phenomena such as this call for oper-
ating techniques that you improvise on the spot.
The almost certain opening of 20 on the N-S path
is a fairly certain opportunity to pick up elusive
KZ5 — and remembering your propagation paths
under contest, pressure is essential.

Those of us who down through the years have
operated energetically have built up a wide circle
of aeyuaintanceships; perhaps we only meet these
chaps onee & year in a contest, but yvou do get to
know them, remember their calls and where they
are located. In a pileup they will generally single
you out because they know you. In heavy QRM,
if they only hear a few letters from your call, they
know who you are. If I hear KFC in a contest,
it is probably my old friend Vie Clark, W4K¥FC.
Were he to hear nothing but IOP, he would know
it was I, although with my moving around
through various call areas, he might have to
double check to see whether it was 2I0P, 8I10P,
or Y1I0P (for future contests listen for WOIOP
from the Indiana Section). This is worth impor-
tant points.

If you operate enough, you acquire the ability
to recognize a large number of stations by their
method of operating, usually by their fists. I sup-
pose the prime example of this in the contest
world is KH61J, who generally is so busy working
people that, with all apologies to him, if you don’t
know his call, it might take you a long time to
figure out who it is. Yet, that blur of dots and
dashes is as unmistakably KHOIJ as if it were
typed out on a Kleinschmidt perforator. And
even an electronic key doesn’t hide the distine-
tiveness of a man’s style. My associate, W8DUS,
who uses an electronic key, still has a distinctive
way of handling it, of spacing the “{S” in his
eall so that if you heard only the “US”, you
would know it wus he and if you listened to a
sentence or two on the air, even a CQ, with a
little practice you would never miss him. And
signals also have 4 distinctiveness. Another one
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of my associates, WSUPN, has a characteristic to
his note and keying quite aside from his fist,
which enables me to spot his signal any time I
come across it. And while we frown on resonant
filters and tuned power supplies, here and there
is a note, or a backwave, or a tail that is as posi-
tive an identification as a man’s eall. If you know
enough of these, particularly in & DX contest, on
low frequencies where you may have a little
trouble reading calls, you can perform seeming
wonders of digging out stations from under the
layers of noise and QRM.

Miscellaneous

1 use several other techniques which are ulso
employed by my competitors. In a contest such
as the DX contest, where you can operate with-
out a time limit, I try to sleep late the day before
the vontest starts so, if possible, I can stay up all
of the time without any sleep. In a contest such
as the Sweepstakes, if conditions are good, I will
put in & maximum number of the limited hours
permitted, to avoid any possibility of ending up
with unused hours on # poor band. Nothing can
be more discouraging than sitting on 40 meters
the last evening of the contest with two or three
hours unused and hearing nothing but the hollow
echo of WH5GEL calling CQ S8. This isn’t always
the smartest tactic. In 1955, the bands were good
early in the contest and 1 worked at a feverish
pace. With an hour and one-hall to go on Sunday
afternoon, W7KVU called me to compare notes,
something which is normally taboo except among
blood brothers, I had more contacts at that time
than John, but he had something like four hours
of operating time left against my hour and oue-
half. The band got hotter and hotter and, indeed,
during the last hour and one-half I worked some-~
thing like 65 stations which gave John a terrible
shock a8 he heard me giving my last few numbers.
But the shock wasn't enough to keep him from
going on to beat me as the upward performance
of the band turned up lots of stations that just
weren’t there earlier.

Fill out as much information on the log before
the contest as possible. T enter my own call, my
section, the type of contest, the amount of power:
leave little to be done during the contest besides
operating. Keep spares on hand for those com-
ponents most likely to fail. WOJDS in South Bend
would probably not be my friend today except for
his unfailing good nature when I had to rout him
out of bed at dawn to get a bleeder for a screen
supply which failed. 1t isn’t possible to eover
every contingency, but the more you cover, the
better vour chances are, Imagine going two-
thirds of the way through a contest with a good
performance only to be knocked out only because
of equipment malfunctioning. It would break my
spirit and I am sure it would affect vours. In
talking about spirit, consider also the ability to
not get discouraged which is important. In my
early contest days, when [ thought 1 was doing
very well and worked somebody like W3BES who
was already far ahead of me, it used to take me

{Continued on page 168)
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‘W-Strayses

Thanks to the dozens of readers who sent in the
clipping from Abigail Van Buren's syndicated
column, For those who missed it, a *‘ham radio
widow” wrote to Abby and said, ‘‘ My husband
has taken up ham radio operating as a hobby and
he would rather talk to a stranger in Syracuse,
N. Y., than to me. He spends all his time on this
ham radio and I am getting fed up with being
ignored. Is there anything I can do to get his
attention or should I hope he outgrows it?’’ Abby
replied, ““Some hams are never cured. Don’t give
him the air before you find out what's on it,
Women have also found this hobby fascinating.”

KN2TZG and K2MHY say that they are
awarding certificates for membership in a Super
Rag Chewers’ Club. Reyuired for membership is
proof that the applicant has QSOd another sta-
tion for a solid 18 hours.

The First Army MARS s.8.h. technical net will
resume operations beginning September 3, con-
tinuing each Wednesday evening at 2100 on 4030
ke. September schedules include talks on remi-
niscenses in radio by Emil Simon, former assistant
to Tee DNeForest (Sept. 3); features of modern
amateur s.8.b. equipment, by E. W. Pappenfus
of Colling (Sept. 10); applications of increductor
high frequency saturable reactors, by C. (i, Son-
theimer and H. F. Spirer of CGS Laboratories
(Sept. 17): and auditory test equipment for the
blind radio amateur by Robert Gunderson,
W2JI10, of the Braille Technical Press (Sept. 24).

The Air Force MARS Eastern Technical Net
will resume its Sunday operations on Sept. 7,
presenting technical discussions from 1400 to
1600 EDT on 3295, 7540, and 15,715 ke. The
following talks have been scheduled: Long range
radio navigational systems, by Mortimer Rogoff
of the Federal Telecommunications Laboratories
(Sept. 7); vacuum tube applications by Selig
Crertzis, of Amperex Electronics Corp, (Sept. 14);
vacuum tube considerations by Bert Green of
Amperex (Sept. 21); single sideband by William
Kaufman of Telechrome Corp (Sept. 28); and the
basics of transistors by Charles Simmons of
Phileo (Oct. 5).

W1YNC suggests that a good source of dis-
tilled water for storage batteries is the water in
the refrigerator tray after defrosting. Since it is
condensed from the atmosphere, there are very
few harmful ions which might shorten the life of
the FD battery or the one in the car.

HISSKE (W2SKE and recent Sports Ilustraled
author) has applied for the WAC certificate, and
claims that this was the first Dominican Republic
WAC ever made on s.8.b. in two days by a ham
operating from room 712 of the Ambajador Hotel
while on his honeymoon. (Bill, we have checked
our records very carefully, and your claim ap-
pears to be uncontested! — Fd.)

W3LFC seut in g clipping from American Avia~
tion reporting that the USAF has completed a
study indicating that most people are inclined to
turn knobs clockwise when they want to increase
and counterclockwise to decrease whatever it is
the knob controls.

There are several of these monsters around the country—
this one happens to be af WIFZ, up in New Hampshire.
Furnished by Telrex, it weighs some four fons, extending
111 feet above ground, unguyed, and 11% feet below
ground. The whole thing rotates inside a tube which is
anchored in the ground with nearly 20 yards of concrete.
One coax feedline runs from the shack fo a point near
the top of the pole where a remotely conirolled coax
switch shifts the feed to one or another of the six beam
antennas. There are stacked arrays on 20, 15, 10 and 6
meters, while 40 and 2 meters have only single beams
each. Steel steps starting about 14 feet from the ground
lead right to the top from whence, on a clear day, you
can see duite a fur piece. In fact, that's W1FZ himself in
the photo, enjoying the view from the top.
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A Zoning Problem Solved

How K4ILMB Handled a Difficult Sifuation

BY GAY E. MILIUS, JR.,* WANJF
AND ETHEL M. SMITH,** K4LMB

HEN John . Ham, general class licensce,

;x/ bought his home in the suburbs, he believed

that he was all set to develop a real ama-~

teur station. He would invest in a cool kilowatt

and erect a tall tower on which to place s multi-

element beam. DX would then be his for the
calling.

But John . never considered that his neighbors
might take offense at his tower and beam. He
understood the TVI problem. Yet he had no idea
there would be a guestion of “aesthetics,” what-
ever that meant. He soon learned the meaning of
the word. The proposed structure, which was
the apple of his eye, would prove to be poison fruit
to the lady next door. To her, an amateur beam
appeared out of place in her neighborhood.

Rywent Vas rnaar,
’_,_-\\!‘""““‘ Al

Animosity was generated. Although John Q.
had not fired up his rig, in the minds of his neigh-~
bors he became the source of all TVI in his area.
Furthermore, he discovered that he would have to
apply for a *‘use” permit if he wanted to erect the
tower or even sink a pole on which to fasten a long
wire. "To do this would require a zoning hearing
which would be attended by all the prematurely
irate owners of property within a radius of several
hundred feet of his new home.

'This situation has been faced by numerous
amateur radio operators since their return to the
air after World War II. They have been coutinu-
ally plagued by attempts to apply local zoning
ordinances to restrict them from using their real
estate in the furtherance of amateur radio. All
of these attempts, at some time or other, have
developed into uneighborhood squabbles. They

#3445 South Wakefield St., Arlington, Va.
*k 5505 Bighth Street South, Arlington, Va.
1 Q8T, October, 1951, p. 13,
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have done nothing to aid the prestige of amateur
radio.

Although the highest courts in Minnesota, New
Jersey and Pennsylvania® have determined that
the operation of an amateur radio station is a nor-
mal adjunct to the residential use of a home, it is
not always easy to convince local suthorities of the -
correctness of this point of view.

‘The aphorism, “‘There is more than one way to
skin a cat’ can be interpreted to mean in ham
vernacular that “You can feed an antenna by
several methods.” K4LMB recently proved the
time~-worn phrase, showing that it could be more
advantageous not to fight antiquated and out-
moded zoning ordinances in Arlington County,
Virginia, by resorting to the courts but to work
toward amending and modernizing existing regu~-
lations.

In Arlington, the zoning ordinances required g
“use” permit for the erection of & “radio tower.”
{This had no relation to a building permit which,
under certain circumstances, also had to be
obtained.) The phrase, “‘radio tower,”” had been
interpreted for several yeurs by the County
Board of Supervisors to include all structures,
eommercial or amateur, used for transmitting or
receiving radio frequency,

To obtain this “use’’ permit, it was first neces-
sary to file an application with the County Plan-
ning Commission together with complete details
of the structure and its proposed location, whether
it was to be a tower or merely an aluminum pole.
After filing the amateur’s front lawn was deco-
rated by a printed sign giving notice that an
application had been filed.

At this juncture, the neighbors would become
alurmed. They immediately visualized a large
structure similar to a gasoline station and hot-
dog stand. They would be further alarmed when
the telephone poles, for a radius of five hundred
feet from the amateur’s house, were plastered
with announcements of the County Board public
hearing which was to be held on the application,
1t was also required that notice of the application
be published for two wecks and often the news-
papers would print a story which bore slight sem-
blance to the actual facts,

The natural outcome of this paper landscaping
and journalistic lambasting was to excite more
people in the area against changing the status
yuo. Their fertile imaginations were whetted.
They were certain that their TVs would be dam-
aged and their radios, hi-fi and telephones would
become inoperative the moment the amateur
commenced operation.

At the end of the thirty-day period a public
hearing was held before the County Board. This
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gave ample time for the most easily aroused in-
dividuals to write letters and to circulate peti-
tions in the neighborhood against the amateur
and his intended operations. Many of them, irate,
cxeited and vehement, packed their lunches to
converge upon the courthouse where the hearing
was to he held. They were there to defend their
properiy and ascertain that the interfoper was
denied the permit. When the hearing was under
way, Fourth of July oratory lourished and every-
one pounced upon the defenseless amateur.

It was obvious that this eircus at the expense
of the amateur had to be resolved. Amateurs were
already avoiding Arlington County because word
of these difficulties had reached them. K{LMB
decided to force the issue. She determined to make
an attempt to persuade the County Board to
broaden their interpretation of the zoning ordi-
nance as it related to “radio towers.”’ Good public
relations were necessary. She had a great advan-
tage. She was new in the county, had never been
on the air, und had developed no animosity with
her neighbors.

The plan, carefully followed, was thus:

After filing the application and paying the fee,
she invited the president and business manager
of the local civie association to see her station
which was set up but as yet inoperative. They
were given literature published by the Washing-
ton, D. C,, TVI Commitice and the FCC. They
received a careful explanation of the ham’s pur-
poses and the customs of our hobby. (It was later

discovered that this move was the key to the
solution.) These gentlemen were extremely re-
ceptive to their introduction to. amateur radio
and were responsible for calming the fears of
many insurgent neighbors,

It is customary for the Board to look to the
County Planning Commission for an opinion prior
to considering each application for a “use” per-
mit. In this instance, the Commission announced
that it could find nothing in the ordinance by
which it could judge whether or not “use’ per-
mits were required for privately owned radio
towers. Therefore, no action would be taken on
this request. But the Commission went on to say
that if the zoning ordinance is to be interpreted
to include privately owned radio towers as a
*conditional use,” requiring “use” permits, it
believed that there was a need for regulation and
standards governing height and location factors
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hy which these requests could be measured.

The Board recognized the failings of the ordi-
nance, postponed its decision in KALMB's case
for ninety days and requested the county planning
director to prepare standards by which it might
be guided in these instances. A plan was discussed
to form a committee to assist in this job. The
committee was to inelude three radio amateurs,
three radio-and-television servicemen, and three
citizens-at~large appointed by the president of
the local civie federation. This committee was to
aid in the preparation of sound regulations as well
as other recommendations upon which the Board
could act. The three amateurs delegated were
K4LMB, K4ESC, and WANJF. Three of the lead-
ing TV servicemen of Arlington and three promi-
nent property owners were selected.

The nine members, headed by the planning di-
rector, met onee a week in the evening for four
weeks. From the first, the amateurs were pleas-
antly surprised to find that the TV servicemen
were completely on their side. On the other hand,
the laymen had many questions which had to be
answered and fears to be allayed.

In analyzing the issue, the committee reviewed
the zoning ordinance, building code, electrical
eode, ordinances of other cities and technical and
lay experience. The problem was boiled down to
four elements: location, hazard, interference and
aesthetics.

Location pertained primarily to commercial
and public utility towers and was recognized to be
an unimportant factor in the case of the amateur.
However, the committee devoted considerable
time to hazards. This phase involved strength to
withstand weather conditions, removal of unused
towers after the amateur had moved from the
area, the attractive nuisance which the towers
offered to children playing in their vicinity and
danger from lightning, The committee found the
structural safety was well covered by the building
code and was not a matter of zoning. Recommen-
dations were prepared on the other phases of this
element.

After much discussion, all were convinced that
the interference problem was not a zoning matter
but was a policing matter under the exclusive
control of the FCC. The work of the Washington
TVI Committee, when explained, had much to do
with the solution of this portion of the problem.

To the laymen on the committee, aesthetics
loomed big. It was as much a subjeet of debate as
interference. Here, however, court decisions
showed that as far as the ervection of amateur
antenna systems was concerned, anesthetics should
not be considered in zoning ordinances. Very few
states have zoning enabling acts which includes
aesthetics ag a subject of control by zoning police
power. It was successfully argued that if the lady
next door disliked the tree growing in her neigh-
hor’s backvard she could not force him to remove
it except that much of the tree which encroached
on her property.

Nevertheless, after three meetings, the plan-
ning director and most of the committee had not
eonsidered the discontinuance of a “use’” permit
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despite attempts by the amateurs to that end.
It was not until the last mecting that the com-
mittee realized that both & building permit and a
“use’” permit were being required by the county
in many instances where amatenr antennas were
not attached to the house. The amateurs finally
achieved their goal at the close of the final ses-
sion, The mere oblaining of a building permit
(which did not curry with it the annoyances of
hearings, ete.) would insure that safety precau-
tions were taken when these structures were
erected.

The recommendations of the committee when
summed up ineluded:

(1) That there be no requirement for a “use”
permit for amateur radio and TV antennas,

(2) That the County Board require an appli-
cant to file a copy of his FCC operator’s license
with his huilding permit application. It was felt
that this requirement would assure the Board
without further question that the operation of the
station was under proper jurisdiction.

(3) That the erection of amateur free-standing
or guyed non-commereiagl towers be permitted
only in the rear or side yards and that these tow-
ers should not exceed the height limit of the area
by more than 25 feet.

{4) That the building permits be issued with s
one year renewal clause and that annual inspection
be had.

At the completion of the four sessions the
committee’s report was compiled by the planning
director and presented to the County Board. This
was ninety days after the original request.

Sufficient votoriety by this time had been
achieved and many amateurs attended the hear-
ing at which the report was presented. However,
it was necessary to publish the zoning modifica-
tions thirty days prior to the hearing for adoption
and there was no discussion relative to them ab
that time. The modifications recommended were
duly published and promulgated in Arlington and
thereafter another and final hearing was held.

K4LMB realized that the County Board mem-
bers could not be expected to comprehend the
interference problem which might be presented
by the anticipated opposition. She, therefore,
devised an unusual demonstration. First, how-
ever, she explained the scheme to the planning
director and received from him complete coopera-
tion. Clonsequently, when the Board met in the
Arlington County Courtroom, they were greeted
by the sight of three television receivers, side by
side on the judge’s bench. A complete amateur
radio station was set up together with a ‘“Wonder-
bar’’ antenna at one end of the courtroom. When
the matter was called on the agenda, K4KSS,
as master of ceremonies, announced that with
the Board’s permission, s demonstration of ama-
teur radio and its effect on television would be
made.

1t was first shown that one television set im-
properly shielded would cause interference to the
other two similar to that of an amateur radio
station. K4LMB next threw the switch of her
transmitter and called a short C(Q) on ten meters.
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Two of the television sets from which filters had
been . removed immediately showed interference
pattern as well as audio reaction. Aithough not

pre-arranged the (CQ was answered. While
K4LMB carried on a short QSO, filters were in-
statled on the outside of the offending television
sets and the interference was eliminated. In the
meanwhile, K4KSS made an cloquent explana-~
tion that if these filters had been installed within
the set, every vestige of interference would have
been eliminated.

(One near mishap occeurred which should be told
here in the event such a demonstration may be
repeated elsewhere. As anticipated, the p.a. ampli-
fier in the courtroom was able to pick up the
transmitted signal, bui the amplifier was scci-
dentally left on and K4LMB'’s voice from her rig
came through clearly. However, the error was
immediately discovered and turned off before
anyone but the amateurs noticed.

Needless to say, the County Board was quite
impressed. The newspaper reporters requested a
repetition of the demonstration after the Board
had adjourned, at which time photographers were
present. Numerous amateurs attended the hear-
ing and although the members of the original
committee had prepared the careful presentation,
the Board permitted other spectators to make
comments, Several amateurs spoke briefly and
gave considerable weight to our side.

The clincher to the entire situation was a brief
description of the Washington TVI Committee
by W3ECP, its coordinator. Several of the Board
members questioned him and received competent
and satisfactory unswers to their questions. Im-~
mediately thereafter the recommendations were
adopted and the “‘use’ permit for the construe-
tion of amateur radio towers was eliminated from
the Arlington zoning ordinance.

K4LMB had won her battle and had proved
that what at times seems to be the long and diffi~
cult way can be the most effeetive to gain o point.

ARE YOU LICENSED ?

® When joining the League or renewing
vour membership. It is important that
vou show whether you have an amateur
license, either station or operator. Please
state your call and/or the class of oper-
ator license held, that we may verify
vour classification.
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If wallpaper is your cup of tea, scan ‘'‘Operating Achievement Awards
1987 QST for information on 60 certificates. Most of those described in this sequel
have been announced since that article’s appearance, although a few are repeated
due fo rules revisions. We start off with the ever-popular WAVE, after which we’ll
swing through the Dominion to discuss five other certificates, then cover those spon-
sored by clubs, nets, and other groups around the States.

s

in July

More Awards

WAVE (Worked All VE). Obtain 2 cards for Q8Os after
Jaunuary 1, 1939 with each of these 9 provinces: P. E. 1.,
N. 8., N. B., Que, Ont.. Man,, Sagk., Alta., B. C. Yukon and
N. W. T. count in lieu of B. C. Each of the 2 QSLs must be
from & different station and for work on a different band
fur & total of 18, Fee is $1.00in W, K VE. VO, 10 IRCs else-
where, Mail to Nortown Amateur Radio ('lub, Box 356,
Adelaide Street Postal Station, Toronto, Ontario,

WACAN (Worked All Canada). Two Q"«Ls for post-
war contacts with each of the following provinces and terri-
tories: P, E. 1., N. 8., N. B,, Que, Ont,, Man., S8ask., Alta.,
B. C, Yukon N. W T, Newfoundland Labrador can
replace Nfid. but all VO QSOs must be after March 31,
1949, Fach of the two cards must be from a different station
and for work on a different band for a total of 22, Present
holders of WAVE may qualify for WCAN by submitting
an additional 4 confirmations (normally 2 VE8s and 2
VOs). Fee, sponsor, and QTH are sume as for WAVE,

WAG (Worked All Goose) goes to the W. K, VE. VO
who QSO0s 4 (Goose Bay Amateur Radio Club VO2s after
January 1, 1958, Others need 3. Submit list with date, time,
frequency, and stations worked, plus 8 IRCUs, to Ted Harvey,
VO2AB, Aeradio, Dept. of Transport, Goose Bay. Labrador,

DVQ (Quebec City Diploma) stands for Diplome de
la Ville de QQuebee, Applicants in U, 8. and Canada must work
5 stations in the City of Quebec, others 3. Log abstract and
L IRC to VE2AFC.

WAVO (Worked All Newfoundland) is available to
any amateur who can prove 2-way contacts on or after April
1, 1957 with 45 or more stations either fixed (such as
VOICZ) or portable (W2ZRX VO1) in Newfoundland.
The 45 QR0s will be distributed as fullows: 25 from St.
John's Bast, 4 from 5t. John's West, 2 from Buren-Burgeo,
& from Humber-St, George, 5 from Grand Falls-White Bay,
2 from Bonavista-Twirlingate, 2 from Trinity-Conception.
Rules provide for crossband work, endorsements by bands,
minimum allowable signal reports, and use of Newfoundland
QSO Party logs for verification. Cards not needed. Log
extracts, together with s.a.s.e. or IRCs to insure delivery
of the certificate, go to Newfoundland Radio Club, Box
2125, 8t. John's, Newfoundland, Canada.

WOCG 30, WOC 50 (Worked Ontario Counties). You
need 30 or 50.of Ountario’s 54 Counties after January 1, 1957
for this one, Lennox counts separate from Addington as
does the Pairicia portion of Kenora, however, so there are 56
available all told. Send your questions or confirmations and
postage to Contest Closrdinator, Metro Amateur Radio
'lub, 570 Eglinton Ave. W, Toronto, Ontario, Canada,

W-Conn (Worked All Connecticut) is offered by the
Junior Chamber of Commerce, Willimantic, Conn. when
you confirm contacts with each of the ¥ counties in the Nut-
meg State, except that Connecticut hams must work 2
stations per county. Q508 must be all c.w, or all phone, not
& mixture of modes. Applicant should submit necessary ron-
firmations with $.50 to John (. Sullivan, W1HHR,
Whitney Road, Columbia, Conn. Separately-printed awards
for A-1 and A-3.

WCCI (Worked Cape Cod & Islands) is seut to those
who land 10 members of the Cape Cod and Islands Amateur
Radio Assn., one or more in each of the 3 counties of Dukes
(Martha's Vineyard), Nantucket, and Barnstable (Cape
Clod). Send log extract to CCIARA, Box 309, Dennisport,
Mass,

The Framingham Radio (lub Certificate is yours
for contacting 10 members of this Massachusetts club and
applying via WIGLA, 14 Emmett Street, Marlboro, Mass.

WAMC (Worked All Massachusetts Counties) is so
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spanking-new that the ink isn't dry. Get ecards for QSOs
after January 1, 1955 with the 14 counties and shoot 'em
along with $.50 and return postage to Merrimack Valley
Amateur Radio Club, Box 211, Lawrence, Mass.

Get the NCRA Certificate by QS0ing 5 members of
Norfolk County (Mass.) Radio Assn. and writing Wis AGR
AYI GDY HTR IXI KBL or others in the club.

WWCNY (Worked Westchester County New York).
U, 8, and Canadian hams send QSLs from 4 different ama-
teurs in Westchester County and $.50, those elsewhere 2
QSLs and 4 IRCs to P. Kragh, K2UPD, Award Manager,
Rye Neck Radio Club, 115 Wapanoca Avenue, Rye, N. Y.

Worked All Bronx. If outside NYC, show proof of con-
tact with 20 amateurs in the Bronx; if within the 5 boroughs,
show confirmation of 20 Q80s with Bronx amateurs, all of
whom are Fordham club members. Contacts after January
1, 1957 only. Fordham Radio Club, Bronx Masonic Temple,
1931 Washington Avenue, Bronx 57, N, Y

The WMOB Award is issued by the M1dmte QOil Burners
Net, Become one of the mob by working 3 or more members
of this K2/ W2 group after April 1, 1958. Arthur J, Larsen,
K2YJC, 23 Flower Lane, New Hyde Park, L. I, N. Y.

SJRA Contact Certificate. Stations within continental
iJ. 8. need 35 STRA members, others 25. After October 1,
1957, Stickers for additional contacts, Forward QSLs to
South Jersey Radio Assn., Box 316, Haddonfield, N. J.

Worked All Altoona. The Horgeshoe Radio Club issues
this when W3KQD receives your list of calls (plus dates,
times, tvpes of emission) of 25 amateurs in Altoona, Penna.
contacted since Junuary, 1946,

Keystone Award. 100 Pennsylvania amateurs since Jan-
uary 1, 1957, Send the Q8Ls and an alphabetical-by-calls
list to Awards Manager, Harrisburg Radio Amateurs Club,
W3BQA, RFD 3, Dillsburg, Penna, Fee $1 to those in U. 8.
and Possessions, 1 IRC and return postage to others, Kn-
dorsements for working 100 stations in any calendar year
and for working 25 Penna. Novices at cost of 1 IRC ur
24,8,

P6MNA. 8ix contacts with members of the Pittsburgh 6
Deter Net which meets on 50.4 Me. at 7 p.u, EST Mondays.
List to W3HFE.

The Breeze Shooter’s Net of Pittsburgh hangs out on
10-meter phone and will present a certif of membership
to amateurs who work 10 of the clan, According to W3VEK,
you should transmit your list on the air to the tenth member,

‘The Western Pennsylvania Mobileers of Pittshurgh,
20,360 ke., also distribute a membership certificate for
10 groundwave or 5 skip contacts with Mobileers, The Mo-
bileers must be operating mobile at the time, Secretary
W3ZUUW recommends that applicants pass lists to the fifth
or tenth member worked.

Washington Mobile Radio Club for 12 member-con-
tacts., Applicants may be at home but WMRC men must
be mobile. QSLs to W4NJF.

Worked Mobile Sixers comes in two parts, For (llass I
{stations within 35 wiles of (lity Hall, Philadelphia), con~-
tact must he made on 50 Me. with 15 Mobile Sixers while
they are mobile or with 30 members either mobile ur fixed.

(Mass 11 (for stations beyond 35 miles) requires contact with
5 mobile members or 15 either mobile or fixed. Proof goes
{0 Secretary W3JBA, 717 Haines Lane, Springtield, Penna.

Maritime Mobile Amateur Radio Club. Verifying
QS8Ls from 30 MM stations to John G. McKinley, W30B,
Secy., 1317 Orangewood Avenue, Pittsburgh 16, Penna.
Contacts must be with ships at sea beyond the 3-mile limit
and over distances of 100 miles or more. Ships at dock or on
inland waters do not count.

VA-JF (Virginia Jamestown Festival Award) can still
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be had but all contacts must have heen made during the
calendar year 1957, See rules page 52, July 1957 QST.

VA-CD (Virginia Cradle of Democracy) requires QSOs
since Junuary 1, 1958 with 13 amateurs Jocated on Virginia’s
lower peninsula south of the line running from Jamestown to
Williamsburg to Yorktown, Log with dates, times, calls,
band, emission, and operators’ names to Harold Keto,
K41QV, 3926 Shell Road, Hampton, Va.

WAFC (Worked All Florida Counties) has just been
announced by the Dade Radio Club. Amateurs_in the
States must submit confirmations from the 67 Florida
Clounties, each card showing date of contact, mode, call,
location, und operator’s signature. The foreign upplicant
must furnish a list of confirmations in his possession con-
taining the above information and certified by 2 other
amateurs, Only QSOs after November 15, 1845 count.
Sticker endorsements when all work done on c.w., phone,
one band, RT'TY, s.5.b., ete. Get in touch with Dade Radio
Club, Box 104, Miami, Fla.

A Conch Net Certificate comes your way for working
10 members of the Key West Amateur Radio Club. List
to WA4GAH, Secy. KWARC, Box 595. Key West, Fla.

Razorback Award. U. 8. and Canadian hams need either
25 Arkansas hams, including 5 mewbers of the Amateur
Radio Club of the University of Arkansas, or 10 club metn-
bers. Charge of $.50 to U, 8. people, 3 IRCs to Canadians.
QSLs should be sent to the club, Room 311, Engineering
Bldg., University of Arkansas, Fayetteville, Ark, No fee to
12X stations, who must work 5 members and forward a list.

The 6-Meter Club of Dallas will number you among
its honorary members if you have worked 10 of the group
since March 22, 1957, List to K§BDL.

(Get OC6MN by confirming contacts with 6 members of
the Oklahoma Central Six Meter Net after January 1, 1957,
Try K5QGO, K5JKX or K5HVA.

A 507 Award, sponsored by Totah Amateur Radio Club,
is available for contacting one member station operating
from Kour Corners, sole point in the U, 8. common to 4
states and 3 FCC licensing areas. Ship the QSL to Box 24,
Farmington, New Mexico. W5CIN is there Field Days.

San Gabriel Valley Radio Club (California) will come
forth with an award when you send the last station a log
including dates, times, and calls of 10 members worked.
More details from W6DTQ.

Worked All San Diego-50 Mc. Three categories: (1) If
in San Diego County, you need 20 confirmed contacts with
4§, D. atations on 6 metera; (2) K a K6/W6 outside the
county, 15; (3) If outside California, 5. S.a.8.e. and 10¢ to
K6UJdL or KBOBS,

San Diego's Graveyard Net, 50.4 Me., bestows recogni-
tion unto anyone who works a net member for at least 30
minutes for 3 consecutive nights after midnight, PST pre-
sumably. K6UJL is in charge.

A Logger’s Certificate is presented by the Radio Club
of Tacoma to any amateur working 10 members, List goes
to the tenth or to Secretary WTUYL. QSOs after Jan. 1,
1967,

Worked Al Tucson. Old Pueblo Radio Club awards
this when W, K’s raise 15 Tueson hams, others 10, Special
mention for single-band accomplishment, Try Box 8392,
Cireenway Station, Tucson, Arizona.

Nevada Achievement Certificate. Proof of contact
with 25 different Nevadans, when sent to W7BJY, brings
this from Southern Nevada Amateur Radio Club. Endorse-
ment for each 25 additional.

Worked All Ohio Counties calls for Q30s with the 88
counties in the state. Send log indicating date, time, call,
sig report sent and received, emission, band, and county for
each contact to W8EQN, chairman of the Ohio Council of
Amateur Radio Clubs.

For the similar Worked Ohio, All Counties on Six

Jertificate you vbviously have to stick to 50 Me. Applica-
tion form available for s.a.s.e. to Central Ohio Radio Club,
Box 23, Delaware, Ohio,

Greater Cincinnati Amateur Radio Assn. bequeaths
wallpaper for 5 Q80s with its membership when W8SMQ
receives the proof.

The V.H.F.-over-50 Club of northeastern Ohio, says
WS8SLE, will come through with an award when a list of 10
members worked on 6 meters or other v.h.f. bands is dis-
patched to anyone in the club.

WCLE (Worked Cleveland) is offered to smateurs who
have earned at least three certificates issued by member
clubs of the Cleveland Area Council of Amateur Radio Clube.
T'v receive any of the following (all applicable to WCLE),
one must have contacts with the necessary number of mem-
bers from points outside the Cuyahoga, Lake, (Geuga,
Portage, Summit, Medina, and Lorain Counties of Ohio,
and forward a list to the issuing officer of the club.

Club Members Needed Tssuing Officer
Indian Hills RC 5 KNSIDM
Parma RC 5 WSKGA
South-East ARC 5 WS0PC
Westpark Radiops WSAJW

10
Requests for WCLE should include a list of appropriate
certificates held und be mailed to the council in care of
W8CTZ.

Worked West Virginia. Amateurs in W. Va., Ohio, Ky.,
Va.. Md., or Penna. need contacts with 30 different West
Virginians since January 1, 1958, U. 8. hams outside of the
above 6 states need 15, Others need 5. Send confirmations
with s.a.8.6, to Kanawha Radio Cllub, Box 1129, Spring Hill
Station, South Charleston, W, Va,

Worked All Counties in West Virginia is a real
toughie which no one has lutched onto yet, although it was
announced July 1, 1946. Anyone who has confirmations
from the state’s 55 counties should forward them pronto to
Mountaineer Amateur Radio Assn.,, Box 909, Fairmont,
W. Va. for certificate No, 1.

Hillbilly Certificate for 5 SMARC contacts. Southwest
Missouri Amateur Radio Club, Box 348, Springfield, Mo.

Mark Twain Award for 5 Hannibal (Missouri) Amateur
Radio Club QS80s. W9TBI.

80S Award. U. 8, hams need 25 Kansas QS50s, 10 of
them in Sedgwick County, Kansas; others 10 Kansas sta-
tions, at least 4 being in Sedgwick County. Contacts Janu-
ary 1, 1955 or later, Endorsements for phone, ¢.w., Novice,
YL, mobile. Fee $.50 or 4 IRCs foreign. QSLs required.
Sunflower Operator’'s Society, 2350 8, Washington, Wichita.

WASCARC Award for working all members of Scott
County (Kansas) Amateur Radio Club. Yor s starter, check
with WMI, WHZUX or KIDZF, W 1ZDP

ft's quite an accomplishment for a Novice-class licensee to
qualify for BPL (about a dozen have done so fo date), but
here's one who has done so three times and is thus the first
novice to receive ARRL's coveted BPL Medallion {May,
1955, QST, p. 73). Ted Mallick, KNGMMZ, made BPL
in February, March and April, 1958, as a Novice, now has
his General class ticket and is still pushing fraffic, He says
he got interesied in traffic handling by listening fo the
Tenth Regional Net (NTS}) and, with the help of a couple of
fellow studenis at Grinnell College, starfed originating
traffic for the college kids. A list of QN signals, a copy of
the Operating Booklet and a net directory got him con-
nected with the Nebraska Slow Speed Net, the Kansas Nov-
ice Net and the Minnesota Junior Net. Says Ted: ""With all
these outlets, | quit writing letters. It became known around
the college that | would send radiograms free, and the
tesponse was very good, All | had to do was push the key."”

September 1958
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Election Notice

Re-Examination Filing

ELECTION NOTICE

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

An election is about to be held in each of the
above-mentioned divisions to choose bhoth a
director and a vice-director for the 1959-1960
term. These elections constitute an important
part of the machinery of self-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the dircction of their
association in the hands of representatives of
their own choosing. The election procedures are
specified in the By-Laws. A copy of the Articles
of Association and By-Laws will be mailed to
any member upon request.

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

Executive Commiitee
The American Radio Relay League

Wext Hartford 7, Cann.
We, the undersigned Full Members of the ARRL residing

B I 7 /T2 O Division, hereby
HOMANAEC. o v sins s sisaenonsnnvrranss of oo e
ae a candidate for director; and we aiso nominate. .........
............ Of viiiiiiinese s .as o candidate for vice-

director; from this division fur the 1959-1960 term.
(Siynatures and addresses)

The signers must be Full Members in good standing.
The nominee must be a Full Member and the holder of an
amateur license, and must have buen a member of the
League for a continuous term of ut least four years ut the
tine of his election, No person is eligible whao is cotmmercinly
engaged in the manufactiire, sale or rental of radio apparatuas
eapable of being used in radio communications, or is cuin-
mereially engaged in the publication of radio literature in-
tended in whole or in part for consumption by radio nma-
teurs,

64

VILF. C.W. Filing

All such petitions must be filed at the headquarters otfice
of the League in West Hartford, Conn., by noon EDST of
the 20th day of September, 1958. There is no limit to the
number of petitions that may be filed on behalf of a given
candidate but no member shall append his signature to
more than one petition for the office of director and one
petition for the office of vice-director. To be valid, a petition
must have the signature of at least ten Full Members in
good standing; that is to say, ten or more Full Members
must join in executing a single document: a candidate is not
nominated by one petition bearing six valid signatures and
another bearing four. Petitioners are urged to have an ample
number of signatures, since nominators are occasionally
found not to be Full Members in good standing. 1t is not
necessary that a petition name candidates both for director
and for vice-director but members are urged to interest
themselves equally in the two offices,

League members are elassified as Full Members and Asso-
ciate Members. Only those possessing Full Membership
ay nominate candidates ur stand as candidates; members
holding Assuciate Membership are not eligible to either
function.

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

Present directors and vice-directors for these divisions are
as follows: Central: John G. Doyle, WOGPI, and George B.
Keith, WOQLZ. Hudson: (ieorge V. Cook, jr., W20BU,
and Lloyd H. Manamon, W2VQR. New England: Milton K.
Chaffee, WIEFW, and Frank L. Baker, jr.., WI1ALP,
Northwestern: -R. Rex Roberts, WTCPY, and Howard 8.
Pyle, WTOE. Roanoke: P. Lanier Anderson, jr., W4MWH,
and Thomas H. Wood, W4ANK. Rocky Mountain: (Mlaude
M. Maer, jr., WOIC, und Carl L. Smith, WgBW.J, South-
wegtern; Walter R. Joos, WEERKM, and Virgil Talbott,
WGGTE, West Guif: Grady A. Payne, WS5ETA, and Carl C,
Drumeller, WSEHC.

t'ull Members are urged to take the initiative and to file
nominating petitions immediately,

For the Board of Directors:

A. L. BUDLONG
Secrefary
July 1, 1958

RE-EXAMINATION FILING

As reported in this department of July QST
FCC has proposed to amend our rules to provide
that Novice and Technician Class licensees may
e ealled up for personal examination in the same
manner a8 i now provided for Conditional Class
licensees, In accordance with instructions of the
ARRL Executive Committee, comment of the
League has been filed in favor of the proposal.
For the information of those amateurs who may
have misunderstood the proposal, we point out
that no wholesale re-examination is contemplated
by the Commission: it simply puts Novice and
Technician Class licensces on notice that, should
any question be raised as to their competeney, or
as to whether proper procedures were following
during the mail examination, FCC may in ils
discretion require a personal appearance before
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Clommission engineer to demonstrate through re-
examination that the licensee 18 indeed qualified.
We publish below the text of the ARRL comment.

FrpuraL CoMMUNICATIONS ClOMMISSION
Proposed amendment to
section 12.45(a) regarding
uperators’ Heenses of r Docket 12444
technical and novice [
class amateurs

Comment of The American Radio Relay League

Pursuant to paragraph 6 of the Notice of proposed rule
making in docket 12444, The American Radio Relay League,
Ine., files these comments on behalf of some 70,000 U, 8.~
licensed amateur radio operators who are members of the
League,

1) Inasmuch as the intent of the proposed rules change
is to bring provisions for novice and terhnician class licensees
into line with those already existing for the conditional class
licensee, and thus make uniform the authority of the Com-
mission to require, as necessary, persunal appearance for re-
examination of an amateur originally licensed through mail
procedures, the League concurs with the Commission’s
proposal.

THE AMERICAN RADIO RELAY LEAGUE, INC.
By PAUL M, BEGAL
Its General Counsel

A. L. BUDLONG

General Manager

July 21, 1958

V.H.F. CW. FILING

As reported in this department of August QST
the League has petitioned FCC to amend our
tules to provide for 100-ke. segments at the low
end of our 50- and 144-Me. bands for exclusive
c.w. use, and the Commission has issued a notice
of proposed rule making o that end. We publish
below the ARRL comment in support of the
proposal.

FeperaL CoMMUNICATIONS COMMISSION

Proposed amendments to
section 12,111 of the Rules
providing for the type of
efnission in certain amateur

}
L Docket 12485
frequency bands ,‘

Comment of the American Radio Relay League

Pursuant to paragraph 8 of the notice of proposed rule
making in docket 12485, The American Radio Relay League,
Ine., files these comments un behalf of some 70,600 U, 8.-
licensed atnateur radio operators who are members of the
League.

1) The league strongly favors the proposal to amend
section 12.111 of the amateur rules to establish 100-ke. seg-
ments for c.w. ewissivn at the luw ends of the 50~ and 144~
Me. bands.

2) This proposal, which originated with the League, i3
designed to afford the many experimentally-inclined ama-
teurs now operafing in the 50- und 144-Me. bands with a
means of further adding to the knowledge of propagation
characteristies of the very-high-frequeney portion of the
radio spectrum, Useful data in this field come primarily
from analysis of records of long-distance communication
such as is provided by Fy and sporadic-E layer propagation.
Indeed, at the request of the U, 8. ionospherics panel for
the International (Geophysical Year, the League is now
conducting an extensive program of study and analysis of
very-high-frequency propagation phenomena, in which some
1,000 amateurs around the world are enrolled,

3) Nerious experimenters have many times in the past
fuund considerable difficulty in establishing long-distance
contacts by continuous-wave emission because of disruptive
interference from stations employing voice transmissions,
The League believes that provision for the comparatively-
small exclusively continuous-wave segtnent of 100 ke on
each hand would permit a great deal more useful, serious
work by amateurs and thereby contribute to the develop-
ment of the radio art. The League does not believe the set-
ting aside of such a small segment will have any noticeable
effect on the use of the bands by voice stations which, even
in areas where Channel 2 television service poses a potential
interference problem, will have adequate space above 50.1
me. in which to eonduet their routine operations,

4} The League expresses itz appreeiation for the prompt
aetion of the Clommission in issning its notice of proposed
rule making, and repeats its request for continued expedi~
tious handling so that, if adopted, the new rules will become
effective for us wnuch as possible of the balance of the
International Geophysieal Year, which ends December 31,
1958,

THE AMERICAN RADIO RELAY LEAGUE, INC.
By PAUL M. HEGAL
Its General Counsel

A. L. BUDLONG
leneral Manager
July 21, 1958

11-Meter Band Withdrawn
Just at press time, FCC announced final action on its proposal of a year ago to cancel
amateur sharing privileges in 26,960-27,230 kilocycles. Effective September 11, 1958, this
band may no longer he used by the amateur service. Details next month.

‘W-Straysgs

We can understand WEWFR’s expianation of how he
buys these "pole pigs” from the power company as junk
at $3.00 per KVA, and how he converts them to ham use
by draining the oil and removing the case, and how it
furnishes a nice cool kilowatt power supply, but what we
can't understand is what keeps the VW from tipping over
backwards while he's carting the pole pig home!

September 1958
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CONDUCTED BY ELEANOR WILSON,* WIQON

AIR DERBY-AMATEUR LIAISON

TorR THE seventh cousecutive yeur amateurs
engaged in special net operation to assist the
participants in the annual All Woman Trans-
continental Air Race. This year'srace, the twelfth
annual, covered 2177 miles, from San Diego,
('alifornia to